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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lenp npenogaBaHus TUCHUIUIUHBI:

1.2 | bopmupoBanre y OOy4aroUIMXCS  €CTCCTBCHHOHAYYHOrO  MHPOBO33PCHUS, HAYYHOTO  MBIIUICHHS; LIEJOCTHOTO
MIPEACTAaBICHUS O (M3WYECKHMX 3aKOHAX OKPYXKAIOIIEr0 MHpa B WX CIUHCTBE WM B3aHMOCBS3H; HAaBBIKOB IIPHMCHEHHS
MONOXEHNH (YHIAMEHTAIbHOX (HU3HKM IPU PEIICHHHM KOHKPETHBIX MPEeIMETHO-NPOMMIBHBIX 3agad; TEOPETHIECKOH H
MIPAKTUYECKON 6a3bl I YCHELTHOr0 OCBOSHHSI UMH CHIELMATIbHBIX AUCLMILIMH.

1.3 | 3apaun TUCLIUIUINHEL:

14— OCBOCHHE O0YYAIOIMMHUCS 3HAHUI 00 OCHOBHBIX (DM3MUYECKUX SBICHUSAX M IPOIECCAaX, OCHOBHBIX (H3MIECKUX
BeNMYMHAX W  (U3MYECKMX KOHCTaHTaX, OCHOBHBIX (M3MYECKMX 3aKOHAaX M TpaHUIAX MX [PUMEHUMOCTH,
(GyHAaMEHTaIbHBIX (U3NUECKUX 3KCIEPUMEHTaX M WX PONM B Pa3sBUTHU HAyKW, HAa3HAUCHUM W INPUHLUNAX JCHCTBUS
BOKHEHUIINX (PU3UIECKUX TIPHOOPOB;

15— npuobpereHne O00yJalOIMMUCST YMEHHH OOBSICHUTH OCHOBHBIC HAOIIOTacMBIE INPHPONHBIE W TEXHOT'CHHBIC
SIBTICHUS U 3¢ eKThI Ha 6a3e 3aKOHOB KIIACCHIECKOH U COBPEMEHHOI (DM3UKH;

1.6|— npruobpereHne 00yJaIOIMMUCS YMEHHH W HAaBBIKOB HCIIONB30BAHMS METONUKH (PU3NYECKHX H3MEPeHHH N
00pabOTKH 3KCIHEPHUMEHTAIBHBIX JAHHBIX, WHCIIOIB30BAHUS METONOB (PU3MYECKOr0 MOJEIHPOBAHUS AT  PELICHHS
KOHKPETHBIX €CTECTBEHHOHAYYHbIX U TEXHUYECKUX 3a71a4;

1.7 |- npUOOpeTeHUE OOYYaIOUIMMIECS HAaBBIKOB AIKCIUTyaTallMM OCHOBHBIX IMPUOOPOB M OOOpPYHOBaHHS COBPEMCHHOMN
¢dmsmyeckoii mabopaToprn, 00paObOTKH U HHTEPIIPETHPOBAHHS PE3yIETATOB SKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.08

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIUIIJINHBI
(MOJLY.1sT)

OIIK-1 CriocobeH pemaTs HHXEHEPHBIE 3a/1a4i B TPO(ECCHOHANBHON AEATEIHHOCTH C UCIIONB30BaHHEM METOIOB €CTECTBEHHBIX
HayK, MaTeMaTU4eCKOro aHalInu3a U MOJEITUPOBaHUS

OIIK-1.2 [TpMeHsIeT OCHOBHBIE IIOHATHS M 3aKOHBI €CTECTBEHHBIX HAYK VIS PEIICHUS TPEAMETHO-TIPOPIIBHBIX 33129

OIIK-1.3 IIpuMeHsIeT eCTeCTBEHHOHAYYHbIE METO/bI TEOPETHIECKOTr0 U SKCIEPUMEHTABHOIO HCCIIEJOBAHUSI 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJNT SKCHEPUMEHTHI 110 3aJaHHOH METOANKE U aHAIU3HPYET Pe3YIbTaThl

B pe3yJsbTaTe ocBOeHMS JUCIMIIMHBI (MOAYJIs) 00yYaIOIUIiCs 10KeH

3.1 [|3HaTh:

3.1.1 | OCHOBHBIE IOHATHS U 3aKOHBI KJIACCHYECKON M COBPEMEHHOH (DM3UKH M UX PONb B PEHICHHH IPEeIMETHO-IPOPIIBHBIX
3ajad;

3.1.2 | MEeTOaBI TEOPETUUECKOTO M HKCIEPUMEHTAIBHOTO UCCIIEI0BaHUS PU3HMUECKHX OOBEKTOB, MPOLIECCOB U SIBICHHIA,
METOUKY IIPOBEACHHUS U 00pabOTKHU Pe3ysbTaTOB (PU3MIECKOro SKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ucronp30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (DU3KKHU AJIS pEIICHHs TPEeIMETHO-NIPOPUIBHBIX 3a1a4;

3.2.2 | mpUMEHATh METOBI TEOPETHIECKOTO 1 SKCIIEPHMEHTAILHOI0 HCCIICIOBAHUS (PU3HUSCKUX 00BEKTOB, IIPOIIECCOB 1
SIBTICHUH, IPOBOAUTE (PU3MUECKIE 3KCIEPHIMEHTHI 10 3aJaHHOH METOAUKE U 00pabaThIBATh UX PE3yIbTaThI

3.3 | Bragern:

3.3.1 | HaBBIKaMU IPUMEHEHNSI OCHOBHBIX IIOHATHI M 3aKOHOB KJIACCHYECKOH M COBPEMEHHOH (PU3MKH JUIS peIIeHHUS ITPEeAMETHO-
Ipo(UIBHBIX 3a/1a4;

3.3.2 | HaBabIKaMH IPUMEHEHUS METOJIOB TEOPETUUECKOTO M SKCIIEPUMEHTAIEHOTO HCCIICAOBAaHNSA (PU3NIECKIX 00BEKTOB,
MIPOLIECCOB U SIBICHUI, HABBIKAMH MPOBEACHUS (PU3NIECKUX SKCIEPUMEHTOB 110 33/JaHHON METOAHUKe  00pabOoTKH UX

pe3yIBTaTOB
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumenoBaHnue pa3iesioB U TeM /BU 3aHATHSA/ Cemectp | Yacos | IIpumeuanue
3aHATUS / Kype
Paznen 1. PUSNYECKHUE OCHOBbI MEXAHUKHN
1.1 KMHEMATUKA MATEPUAJIBHOU TOUKN [penmer u 1 2

MeETOAbI MeXaHuKu. Mozaenyu MaTepHaabHOU TOUKH U TBepAoro teina. [onsatue
CHCTEMBI OTCYeTa. BekTopHOE M KOOPJMHATHOE OMUCAHHE JBIKEHUS
MaTepuanbHOM ToukH. OCHOBHbIE KHHEMATUYECKUE XapaKTEPUCTUKU
MaTepUaIbHOM TOUKH: PaJuyC-BEKTOP, IEPEMELICHUE, IPOUJCHHBIN IYTh,
CpenHss U MTHOBEHHAs! CKOPOCTh, CpelHEe 1 MTHOBEHHOE YCKOPEHHE,
TaHTeHIMAIbHOE U HOPMAJIbHOE yCKOpeHHe. BpalatenbHoe JBIKEHUE
MaTepUalbHOM TOUKH. BEKTOpHI yrila IoBOpoTa, YriIOBOM CKOPOCTH U YIIIOBOI'O
yckopeHHs. CBA3b MEXIy YITIOBBIMH U TMHEHHBIMH BenTUuuHaMH. /JIex/




1.2

OmnpeeneHne MIOTHOCTH TBEPOrO Tea MPABUIILHON T€OMETPUICCKOM
¢dopmel. /Cp/

1.3

Kunematnka MatepuanbHoi Touku /I1p/
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OCHOBbI JMHAMUWKHU ITOCTVYITATEJIbBHOTI'O JIBM’KEHHW A TEJIA
IToctynarensHoe nBmxeHue. Ilepsbiil 3akoH Hetorona. [lonsTHe nHEPTHON
Maccsl Tena. Bropoii 3akoH HerotoHa u nonsitue cuibl. Tperuil 3akon HeroToHa.
Buns! cun. Cuinia TS)KECTH, CHIa BCEMHPHOTO TATOTEHUS, CUJIa YIPYTOCTH, CHIIa
Tpenus. HemnepuuansHble cucteMsl orcuera. [{eHTpoOeKHbIE CHIIBI HHEPIUU 1
cwis! Kopromca. /JIex/

1.5

OCHOBBI TMHAMUKH TIOCTYMATEIBHOTO ABMKeHUs Tena /T1p/

1.6

N3yueHne 3aKOHOB TOCTYMATEIBHOTO IBHYKEHUSI C TIOMOIIBIO MAIITIHEI
AtByna. /J1a6/

1.7

3AKOHBI USMEHEHUA 1 COXPAHEHWA UMITYJIBCA, SHEPITYIN U
MOMEHTA UMITYJIbCA Nmmynbe
MaTepUaIbHOM TOYKH U MEXAaHUYECKOM CUCTEMBI, 3aKOH €0 U3MEHEHUs U
coxpaHeHus. LleHTp Macc MEXaHUYECKOW CUCTEMBI U YPAaBHEHHE €T0 ABUKCHUS.
Kunetnueckas sHeprus u 3akoH ee u3MeHeHus. KoncepBatusHsle 1
HEKOHCEepBaTUBHBIE CUIbL. [loTeHManbHas 3Heprust. CBsi3b MEXAY
MOTCHLUAIIBHON 3HEPrUel U CUIIOW. 3aKOH U3MEHEHUS U COXPAHEHUS ITOJIHOM
MEXaHUYECKOH dHepruu cucreMbl. MOMEHT UMITyJIbCa MaTEPHUAILHOW TOUKU U
MEXaHMYECKOH CHCTEMBI, 3aKOH €ro U3MEHEHUs 1 coxpaneHust. /Cp/

1.8

IIpoBepka 3aKOHOB COXpaHEHHSI IMITYJIbCA M DHEPTUH NpH coyaapenuu ten /Cp/

1.9

JANHAMUKA BPAIIATEJIbBHOI'O ABVMXXEHWA TBEPAOI'O TEJIA
OCHOBHOI 3aKOH BpalIaTEJIbHOIO JBMKEHUS TBEPAOTO TeIa BOKPYT
HEIOoJBUKHOM ocu. MoMeHT uHepiuu. BeruncieHrne MOMEHTOB HHEPLUU
OJTHOPOAHBIX CUMMETpUYHBIX Tel. Teopema lllteliHepa n ee mpumMeHeHHE.
Kunernyeckast s3Heprus BpalaTeIbHOTO JBHKEHHUS TBEPOTO Tea.

/Cp/

1.10

W3ydeHre TMHAMUKH BPAIIATEIbHOTO ABHKCHUS C TIOMOIIBIO MasiTHAKA
Ob6epoexka. /Cp/

Mastauk Maxkcgesta. OnpeeneHie MOMEHTa HHEPLIMH TeJT U IIPOBEpKa 3aKOHA
coxpaHeHus SHeprud. /J1a6/

MEXAHMWYECKHE KOJIEBAHIA

Omnpenenenue konebanuil. XapakTepHCTHKHA TaPMOHUYIECKUX KONEOaHHH.
Dopmyna cnoxkeHHs IByX rapMOHHYecKuX konedanuil. [Tpumepst
KoJe0aTeNIbHBIX CHCTEM: TIPY)KUHHBIA, MaTeMaTHIeCKAH 1 (U3NICeCKUHA
MAasITHHKH. YpaBHEHHUE 3aTyXaIOMNX KOIeOaHUH 1 €ro pelieHHe.
XapaKTepUCTUKH 3aTyXaloMUX KolebaHuil. YpaBHEHUE BBHIHYKIEHHBIX
KoJIeOaHui oJ JeHCTBIEM TapMOHHUYECKH N3MEHSIOIICHCS BHEIIHEH CHUIIBI U €T0
pelieHue. SIBieHue pe3oHaHca.

/Cp/

1.13

OrmnpezienieHre YCKOPEHHsT CBOOOIHOTO MaCHUsI IIPH TOMOIIH MATEMATHIECKOTO
MasTHuka. /Cp/

1.14

OmnpeneneHre MOIYIS CIIBUTA C IIOMOIIBIO IPYKUHHOTO MasiTHUKA. /Cp/

Paznen 2. TEPMOJUHAMUKA U MOJIEKYJIAPHASA ®U3NKA

2.1

OJIEMEHTBI TEPMOAVHAMUKU OCHOBHEIE
ONpeieNIeHNs ¥ IOHATHA TepMoanHaMuKu. HyneBoe HagaIo TepMOIHHAMHKA U
MIOHATHE TEMIEpaTypsl. TepMonuHamMudeckue QyHKIMU cocTosHus. [lepBoe
HayaJio TepMoarHaMuki. TemnoemkocTs. M3onpoueccel. Bropoe Hauano
TEPMOANHAMUKH B Pa3IIMIHBIX (OPMYITHUPOBKAX. [IOHATHE TETIOBOM MAIIUHBL.
KITJ tertoBoit mamuns. ki Kapuo u Teopema Kapro. HepaBencTBo
Knaysuyca. Qutponus. Tperse Hagano TepmoguHaMuku. /Cp/

2.2

Onpenenenue kodppuLreHTa BI3KOCTH KUAKOCTH Mo Metoxy Crokca. /Cp/
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OJIEMEHTBI CTATUCTUYECKOU ®U3UKMU.

OCHOBHBI€E MOJIOKEHHSI KHHETUYECKOM TEOpUH HIEaIbHOro ra3a. YpaBHEHUs
COCTOSIHUS MJI€JIBHOTO U PEAJIHOIO ra3a. YpaBHEHUE KHHETUYECKON TEOpUH
ra3oB 1y gaieHust. @azoBoe mpoctpancTBo. DYHKINS paclpeeIeHHs.
Krnaccudeckas u kBaHTOBas craTucTuka. Pacnipenenenne Makcea.
Bapomerpuueckas hopmyna. Pacnipenenenue bonpimana. I[ToHstre o
KBaHTOBOM cratuctuke boze-Oiinmreiina u ®epmu-/upaxa. CBsi3b 3HTPOIUY C
TEPMOAMHAMUYECKON BEPOSTHOCTHIO. SIBIIEHUS IIEpeHoca.

/Cp/

24

OrnpeieNieHNe OTHOIICHHS TEIIIOEMKOCTEH ra3a METO/IOM aIiabaTHIECKOro
pacmupenwst. /Cp/




Pazpen 3. JJIEKTPUYECTBO U MATT'HETU3M

3.1

DJIEKTPOCTATHUYECKOE ITOJIE B BAKYYME

DIEKTPUYECKHUIA 3aps/ U JIEKTPOCTATHIECKOE MoJte. HanpsyKeHHOCTD U
MOTEHIKAI 3JIEKTPOCTATHIECKOrO MoJist. CBOHCTBO CYNEPIIO3UIIUH IS
DIIEKTPOCTATUYECKUX TTONIEH. CBA3b MKy HAPSHKEHHOCTHIO
SIIEKTPOCTATHYECKOTO TIOJIA U MOTEHIMATIOM. [TOTOK BEKTOpa HATIPSKEHHOCTH
JIIEKTPUYECKOrO T10JIs Yepe3 MOBEPXHOCTE U TeopeMa ['aycca. IIpumMenenue
TeopeMbl ['aycca K pacueTy dJIEKTPOCTATUYECKHUX MoNiei. TeopeMa O UPKYJISIHN
JUISL BEKTOPA HATIPSHKEHHOCTH JIEKTPUIECKOTO MOJISL.

/JIex/
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DJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJIHUKAX 1 IUSJIEKTPUKAX
DNEeKTPUYECKUN AUIIOND U SJIEKTPUUECKUN AUTIONBHBI MOMEHT. J{UTTObHBIC
MOMEHTbI MOJIEKYJI AN3JIeKTpUKa. [TonsipHbIe U HEeNoJsPHbIE TUAIEKTPUKU.
Tlonspuzanus nuanekTpukoB. Bextop nonspusanuu. Teopema ['aycca nis
BEKTOpa NOJIsIpU3alui. BEKTOp 3JIEKTPUUECKOro CMEIICHHS. YCIIOBHS Ha
TPpaHULE ABYX AMAJIEKTPUKOB. [[pOBOIHUKH B JIEKTPOCTATUYECKOM IIOJIE.
DIEKTPOEMKOCTh YEANHEHHOTO IPOBOAHMKA. KOHAEHCATOPBI. DHEPTHUsl CHCTEMBI
3apsA/I0B U JIEKTPUUECKOTrO MOJISl.

/Cp/
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OnexTpocTaTHIecKoe Mmojie B BakyyMme u Bemectse /T1p/

34

HUccnenoBanue snekrpoctatryeckux mnoneit. (M3yaenue 3akona Oma.) /J1a6/

3.5

[NOCTOAHHBIU SJIEKTPUYECKMIM TOK

VYcioBus CyleCTBOBaHUSI IOCTOSIHHOIO 3JEKTPHUECKOro Toka. Cuina u
IJIOTHOCTh TOKa. YPaBHEHUE HENPEPHIBHOCTH. 3akoH OMa I OZHOPOJHOTO
ydacTKa Ienmy. DNeKTPOABIKYILAs CUila U HanpsbkeHue. 3akoH OMa 11st
HEOoHOpOoIHOro yyacTka memnu. [1pasnna Kupxroda. [Tpumeps! pacuera
Pa3BETBICHHBIX IEKTPUUECKUX IIeNel ¢ momomnrso mpasui Kupxroga. Pabora u
MOIIHOCTh TOKa. 3akoH J[xoyis-JIeHna.

/Cp/

3.6

TTOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEILIECTBE
MarnutHas nagykius. 3akon bruo-Casapa-Jlamnaca, MarHUTHOE 1oJI€
JIBUOKYILErocs 3apsina, cuia Jlopenna, 3akon Amnepa. TeopeMa o IIUPKYIALAN
JUTS BEKTOpa MarHUTHOM MHAYKIIMU U ee npuMmeHeHue. Teopema [Maycca st
MAarHUTHOI'O IOJIS.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJ1. BEKTOp HaMarHMYeHHOCTH BEIIECTBA.
Teopema 0 UIMPKYISIMH ISl BEKTOpa HAMarHWYeHHOCTH. MarHuTHast
BOCIIPHAMYHBOCTh U MarHUTHAs MPOHHUIIAEMOCTh BelecTBa. HanpsmkeHHOCTh
MarHuTHOro nosst. TeopeMa O MUPKYISALUH I BEKTOPHI HAPSHKEHHOCTH
MarHUTHOTO TOJIS. YCIOBUSA AJIS1 MArHUTHOTO MOJIS Ha TPaHUIIe pa3jernia AByX
cpen. JlnamarHeTHkH, mapaMarHe Tk, deppoMarHeTHK. MarHuTHBIN
rucrepesuc. Temmeparypa Kiopu. [lpupona dpeppomaruernsma.

/Cp/
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3.7

OrmpeienieHre OTHOIIEHHS 3apsi/ia 3JEKTPOHA K €r0 Macce METOJOM MATHETPOHA.
(OnpenesneHre ropu30HTAIBHON COCTABIISIONICH HHIYKIIMH MArHUTHOTO MOJIS
3emin) /Cp/

3.8

Omnpenenenne paboOTHI BEIXO/A IEKTPOHOB U3 MeTaia. /Cp/

3.9

QJIEKTPOJJUHAMUKA

3aKoH 37eKTpoMarHuTHON HHAYKIHH. [IpaBuio Jlenma. CrocoObl n3MeHeHus
MarHuTHoro notoka. Ilpupona anexTpoMarHUTHON UHAYKIUU. SIBneHue
caMOMHIYKIMH. HIyKTHBHOCTE. B3anMHuas nHAyKIMs. B3anmHas
HWHIYKTUBHOCTh. Teopema B3auMHOCTH. Tok cMerieHus. Teopema o HUPKYISIUN
MarHUTHOTO TIOJISL B CIIy4ae MPHCYTCTBUS IEPEMEHHBIX ANEKTPUUECKUX MOJIeH.
VYpaBHeHus MakcBesia B UHTerpaibHON Gopme. /JIex/

3.10

I/IBy‘-IeHI/IC SIBJICHUS B3aUMHOM I/IHJIyKHI/II/I.(CHSITI/Ie KpHBOﬁ HaMaroniyuBaHUs U
MIETIIU TUCTEpEe3nca ¢ MOMOIIbIo ociryuiorpada.) /Cp/

Paznen 4. KOJIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

KonebarensHblit KOHTYp. CBOOOAHBIE HE3aTyXAIOIIUE U 3aTyXaIOI1e
rapMOHMYECKUE KoeOaHus B KonebaTeabHOM KoHType. DopMyra it nepruoza
KonebaHnil. BEIHYX/IeHHBIE TapMOHHYIECKHE KOJIeOaH!Us B KOIeOaTeTbHOM
KOHTYype. SIBnenue pesonanca. [lepeMeHHbIM TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHUE B LIEIIH IIEPEMEHHOr0 ToKa. PaboTa 1 MOIHOCTH B
LIeTIH TIEPEMEHHOr0 ToKa. JIeicTByIOIIee 3HaUCHNE TOKA W HAIPSDKEHHSI.

/Cp/




4.2

SJIEKTPOMATHUTHBIE BOJIHBI

DKCIepHMEHTAIBHOE TTOTy4eHHE JICKTPOMArHUTHBIX BOJH. CyliecTBOBaHHE
9JIEKTPOMAaTHUTHBIX BOJIH KaK CJIEACTBHE ypaBHeHMI MakcBeia.
JupdepennuansHoe ypaBHEHNE HIEKTPOMATHUTHON BOTHBL CBS3b MEXKITY
BEKTOPAaMHU HANPSHKEHHOCTH DJIEKTPHYECKOr0 U MarHUTHOTO TI0JIeit B
3JIEKTPOMArHUTHOW BoJHE. [IpenomiieHre 31eKTPOMAarHUTHBIX BOJIH HA TPaHUIIE
paszena IByX cpell. JHEpTHs U HMITYJIbC SJICKTPOMArHUTHBIX BOJH.

/Cp/
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HccnenoBanue 3aTyxaomux Koinebanuii B konedarensHoM KoHType /Cp/

Pasznen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IonsTHE cBETOBOro Jiyda. 3aKOH MPSIMOIMHEHHOTO PaCIpOCTPAHEHUS CBETOBBIX
Jydel B OMHOPOAHBIX CpeaX. 3aKOH OTPaXKeHUs. 3aKOH MTPETOMIICHHS.
IIpunnun ®@epma. Ionnoe orpaxkenue. LleHTpUpOBaHHBIE ONTUYECKUE CUCTEMBI.
IIpenomneHue cBETOBBIX Jyuel Ha MOBEPXHOCTH C(HEPUIECKOr0 3epKaa.
IMpenomienne cBera Ha chepUIECKOH ITOBEPXHOCTH pasjena IAByX cpel. ToHnkue
nH3BL. M300pakeHne MpeaAMEeToB C TOMOMIBI0 JTHH3. OCHOBHBIE
(oToMeTpHUIECKIE BETUUUHEL.

/Cp/

52

WHTEPOEPEHIIMA 1 JUDPAKIIUSA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJH. MHTepdepeHnns cera,
ycJI0BHE MakcuMyoB ¥ MUHEMYMOB. OmbIT FOHTa. HTEpdhepernus ceera B
TOHKHUX IUICHKaX ¥ IacTuHkax. Onpenenenue qudpaxunu. [Tpuniun Ioiirenca
-®penenst. Meton 300 ©penerns. Audpakiust Opererns Ha KPyrioM OTBEPCTHH H
mucke. udpaxuus @payrrodpepa Ha ogHoi menn. Audpaxums Opayrropepa
Ha IU(PaKIUOHHON peleTKe.

/Cp/

53

JUCIIEPCUS U ITOJIAAPU3ALINS CBETA

Jucnepcus cBera. DIEKTPOHHAs TEOPUs JUCIIEpCUU cBeTa. EcTeCcTBEHHBIN U
NOJpU30BaHHbIA cBeT. [londgpusanus cBeTa IpU OTPAKEHUU U IIPEIOMIICHUN HA
IpaHuLe ABYX JU3JIEKTPUKOB. [IpoxXok/ieHHEe cBeTa Yepe3 aHU30TPOITHbIE
kpuctaisl. [lonspusanuoHHble IPU3MbI U NONApoubl. 3akoH Mamtoca. AHanu3

HOJISIPH30BAHHOrO CBeTa. BpareHue III0CKOCTH MO P3N,
/Cp/

54

Wureppepennus ceera. Onbit FOura. (M3MepeHue IITHHHBI CBETOBOW BOIHEI C
TTOMOIIBIO TUPPAKITUOHHON pemeTkn). (OnpeneneHue moka3ares npeoMICHHS
CTeKJIa ¢ TOMOIIBI0 MUKpockora). /Cp/

5.5

Iposepka 3axora Mamtoca. (Onpenenerne ko3 (hUIHEHTa MOTTOMCHUSL
npo3pauHbIx Tein). (OnpeaeneHue yriia noixHou nonspusanun). /Cp/

Paznen 6. 9JIEMEHTBI CIIETMAJIBHOU TEOPUHN
OTHOCHUTEJIBHOCTH

6.1

IMoctymnaTel cienuanbHON TEOpHUH OTHOCHTENBFHOCTH. [IpeobpazoBanus
Jlopenna. CrenctBus u3 npeodpaszosanuii Jloperna. MaTEpBam Mexmy
COOBITHSIMU. VIMITyNBC B ClIEaNbHON TEOPHU OTHOCUTEIbHOCTH. OCHOBHOM
3aKOH PENIITHBUCTCKOM AUHAMHUKH MaTepHaIbHON TOYKH. DHEPTHS B
CTIEIAIBHOM TEOPHH OTHOCHTENBHOCTH. /Cp/

12

Pazgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemoBoe U3NMy4eHUE U ero XapakTepucTHkH. 3akoH Kupxroda. 3akoHbl
Credana - bonbimana u cmenienus Buna. ®opmyier Penesi-/xkunca u [Tnanka.
Tl'unoresa [Tnanka. @otousl. Potodddext. YpaBHeHUEe DUHIITESIHHA JIIIS
BHemHero (otodddexra. DHeprus u UMIynsc (oToHa. [laBneHne cBeTa.

D¢ dexr Komnrona u ero sneMeHtapHas Teopusi. ETUHCTBO KOPIYCKYIISIPHBIX U
BOJTHOBBIX CBOMCTB AJICKTPOMarHUTHOTO M3ITyICHHSI.

/JTex/

7.2

KsanToBas ontuxa /I1p/




7.3

SJIEMEHTBI KBAHTOBOU MEXAHWKN U ATOMHOU ®U3NKU
CnexTpsl aToMOB U1 Monekyn. CnekTp aToMa Bofopoza. Teopus aToMa BoJopoza
nio bopy. I'mnoresa ae bpoiins. CeoiictBa BonH ae bpoiinsa. CootHotenue
HeonpeneneHHocTei ['eizenOepra. BonHoBas GyHKIUS 1 ee BEpOSTHOCTHAS
uHTepnpetanysa. HabmaroqaeMble BeUUMHBI B KBAHTOBOM MEXaHUKE U UX
n3mepenus. Obmee ypasHenue llpenunrepa. CranroHapHoOe ypaBHEHHE
Hlpenunrepa. J{BmkeHne cBOOOTHON YacTHIBL. J[BIDKEHHUE B ITOTCHITHAIBHOM
sime. [ToTeHnmansHeIi 6apbep. ['apMoHIUecKnil ocUIIATOp. ATOM BOJOpOAA B
KBaHTOBOM MexaHuKke. CIiuH 31ekTpoHa. CIMHOBOE KBaHTOBOE uKcio. [IpuHnun
HEePa3ININMOCTH TOXKIECTBCHHBIX YacTUI]. DepMHOHEI 1 6030HHI.
Ilepuoguueckas cucreMa 31eMeHTOB MeHeneena.

/Cp/

12

7.4

OrmpezienieHre TEMITEPATYPHON 3aBUCUMOCTH HHTEHCUBHOCTH U3JTyYEHUS] HUTH
JIaMIIbI HaKaﬂI/IBaHI/Iﬂ.(I/ISY‘IGHI/Ie 3aKOHOB TCIIJIOBOI'O U3JIYyUCHHS C MTOMOIIBIO
SPKOCTHOTO TIHpomeTpa.) /Cp/

7.5

Dororddexr. (CHATHE BOTBTAMIICPHOH, TIOKCAMIEPHON U CIIEKTPAIEHON
XapaKTepUCTUK (OTOTIEMEHTA U ONpeeieHne paboThl BBIX0OAa
aMeKTpoHa). /J1ab/

Pazgen 8. DUZUKA ATOMHOI'O SIIPA U SJIEMEHTAPHBIX YACTUI]

8.1

SJIEMEHTBI ®U3UKH1 ATOMHOTI'O SJIPA

JedexT Maccs! 1 3HEpTrHs CB3H sapa. CIUH Spa ¥ €ro MAarHUTHBII MOMEHT.
Snepusbie cuibl. Monenu siipa. PagroakTUBHOE U3JIyd€HUE U €r0 BUIBL. -
pacnaj. -u3IydeHHe. -u3nydeHue. SInepHble peakiiy 1 UX OCHOBHBIE THITBL.
Peaxnus nenenusd sapa. llennas peakuus nesnenus. Peakuys cuHTE3a aTOMHBIX
szep.

/Cp/

10

8.2

SJIEMEHTBI ®U3WKU 3JIEMEHTAPHBIX YACTHI]

Kraccsl ameMeHTapHBIX YacTHII ¥ BHIBI HX B3auMmosercTuil. Kitaccnpukanms
3JIEMEHTapHbIX YacTull. [IpMHIUTI HEPAa3IUUYUMOCTU TOKAECCTBEHHBIX YaCTHULI.
CnuH 1 Apyrue KBaHTOBBIE YHCIIA YI€MEHTAPHBIX. YaCTHIIBI ¥ aHTUYACTHUIIBIL.
Bozons! n pepmuoHbl. AnpoHs! 1 Me30HbI. JlenTonbl. IIpoMexyTouHbIE O030HBIL.
KBapku u riooHsl.

/Cp/

Paznen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

Ioaroroka k nekuusm /Cp/

9.2

IMoxroroska kx mabopaTopHbM padoram /Cp/

9.3

IMoxroroBka k mpakTHUECKUM 3aHATHIM /Cp/

94

BrmmonaeHne 1BYX KOHTPOIBHBIX padot /Cp/

Pasznen 10. KonTakTHBIE Yachl HA aTTECTALUIO

10.1

KonTponsHsie pabotsr /KA/

0,8

10.2

Koncynmpsramms nepen sx3amenoM /KD/

2

10.3

Ox3amen /KD/

0,3

10.4

3auer /KD/

—_| =] =] =

0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEPHANIBI TSI IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTalMy 00yJaloIMXCsl IPUBEACHB! B MPIUIOKEHUN K
paboueii mporpamMMe JUCUUIIIMHBL.
@DopMBbI U BHABI TEKYIIETO KOHTPOIS 110 AUCLUIUIMHE (MOIYNIO), BUABI 3aJJaHUH, KPUTEPHU HX OLICHUBAHMS,
pacmpeneneHre 60aIoB IO BUIAM TEKYIIEro KOHTPOJIS pa3padaThIBAalOTCS IPETOAAaBaTENIeM JUCIUIUIMHEI C YISTOM €€ CIICIH(UKH U
JOBOZATCS 10 CBEACHHS 00YJaIOIMUXCS HA IIEPBOM YUeOHOM 3aHSTHH.
Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIISCTBIISIETCS MIPEIoAaBaTeeM JTUCHHUIUIMHBI (MOYJs), KaK IIPAaBHIIO, C
ucrionp3oBanreM DMOC min myTeM IPOBEpPKH MHUCEMEHHBIX paboT, MPeTyCMOTPEHHBIX Pa00YNMH IIPOrpaMMaMH JUCIUIUIAH B
paMKax KOHTAaKTHOH pabOTHI M CaMOCTOSATENBHOI paboTel oOywatomuxcs. st GUKCHPOBAHUS PE3yIbTaTOB TEKYIETO KOHTPOIS
MoxeT ucrnonb3zoBaTsest DMOC.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOXYJISA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTABUTENU 3arnasue

W3narensc
TBO, TOJI

On. anpec




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec
TBO, 0L
JI1.1 |Cagsennes U. B. Kypc ob6re#t ¢pusuku. T. 2. DIeKTpUYECTBO M MATHETH3M. CaHkT- https://e.lanbook.com/bg
Bonnuer. Ontuka: yaedbHoe ocodne [eTepOyp
r: JlaHsp,
2018
JI1.2 | CamenneB U. B. Kypc obme#t ¢pusuku. T. 3. KBaHToBast ontrka. AToOMHast CaHKkT- https://e.lanbook.com/bg
¢uznka. duznka TBepaOro Tena. Pu3nka aTOMHOTO Sapa U [eTepOyp
3JIEMEHTAPHBIX YaCTHI[: yueOHOe TTocobue r: Jlans,
2018
JI1.3 | Cagmennes U. B. Kypc obme#t pusuku. T. 1. Mexannka. MosekynsapHas CaHKkT- https://e.lanbook.com/bg
(usmka: yaebHOE TOCOOHE [etepOyp
r: JIausp,
2019
JI1.4 [Yepro A.T"., Oo6mas puznka Mocksa: | http://www.book.ru/bool
Bopobses A.A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomo
B..
6.1.2. JlonosiHUTE IbHAS JIUTEPATypa
ABTOpBI, COCTABUTENU 3arnaBue Wznatensc On. aapec
TBO, TOJL
JI2.1 [BopobseB A.A., 3agavHuK 10 (PU3NKe Mocksa: | http://www.book.ru/bool
Ueptos A.T. KnoPyc,
2017
JI2.2 |IMankapus W.IT., O6bmas ¢usnka. COOpHUK 33129 Mocksa: | http://www.book.ru/bool
Kupesnor A I, KuoPyc,
Kybapes C.1., 2019
PazunoBa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'MH, UCIIOJIb3YyE€MbI€ IPU OCYIIECTBJICHUHA 06pa30BaTeJ’lbl—[0F0 nmpouecca 1o 1MCuuIJinue

(Mony.Ji0)

6.2.1 IlepevyeHb JIMLIEH3UOHHOTO M CBOOOIHO PACIIPOCTPAHSIEMOI0 NPOrPAMMHOI0 o0ecredeHust

6.2.1.1 | MS Office




6.2.2 Hepeqeﬂb HpO(l)eCCl/IOHaJ'Il)HLIX 0a3 JAHHBIX U I/IH(l)OpMalIHOHH])IX CIIPaBOYHBIX CUCTEM

6.2.2.1

EctecTBeHHOHAY4HBII 00pa3oBaTeNbHbI mopTai: http://en.edu.ru/

6222

MesxayHaponHas npodeccuoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbTant mtoc

6.2.2.4

I'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MO YJISA)

7.1

YueOHbIe ayAUTOPHH AL IPOBEICHUS 3aHATUI JIEKIIMOHHOTO THIA, YKOMILICKTOBAaHHBIE CIICIIMAIN3UPOBAHHOI
MeOEeIbI0 M TEXHUYECKUMHU CPEACTBAMU 00Y4EeHHs: MYJIbTUMEANHHOE 000pyI0BaHUE JUIsl IPEAOCTABICHHS YUEOHOM
nH}opMaIH OOIBIION ayIUTOPHUH H/MITH 3ByKOYCHIIMBAIOIIee 000pyIoBaHNe (CTAIIHOHAPHOE MITH MIEPEHOCHOE).

72

Y4eOHbIe ayIUTOPHH JUIS IPOBEACHHS 3aHATHH CEMHHAPCKOT0 TUIIA, TPYIIIOBBIX 1 HHANBHAYAILHBIX KOHCYJIbTAlUH,
TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOUHON aTTEeCTAINH, YKOMIUICKTOBAHHBIE CIICIIHAIN3UPOBAHHOI MeOEIBIO 1
TEeXHHYECKUMH CPEICTBAMH O0yJIEHHS: MyIbTUMEUIHOE 000PYI0BaHNE 1/IITH 3ByKOYCHIIHBAIOIee 000pyI0BaHNE
(cTanimoHapHOE MIIM TIEPEHOCHOE)

7.3

ITomereHust 11 CaMOCTOATENBFHOM paboThl, OCHAILIEHHBIE KOMIBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO TOAKIIOUEHUS K
cetr "MHTepHET" M 0OecnieueHHEM JI0CTYTIA B SJICKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

7.4

TomenieHus 11 XpaHEHHs U MPO(QUIAKTHISCKOr0 00CTYKHBaHHS y4eOHOr0 000PYIOBaHUS

7.5

JlaGopaTopun, OCHAIIIEHHBIE CIICIHATBHBIM JT1a00paTOPHEIM 000PYIOBAHHEM:

7.6

Jlabopatopust MEXaHHKH, BKIFOYAIOIIast: OJ0K deKTpoHHBIH ®M1/1, mamuHa AtByna ®M11, mastHuk MakcBenia
®M12, ynuBepcansHbiid MasTHHK @M 13, masaTark Obepbexa PM 14, moxyns FOxTa 1 Momyns casura ®M 19,
coynapenue mapos ®M17;

1.7

JlaGopatopus 371eKTpUIeCcTBa U MarHeTH3Ma, BiIItogatomas: cteHasl TKO anexTprdecTBa 1 MarHeTH3Ma, B TOM 4HCIIE
ocrumorpagsr C1-94, renepaTopsl cUrHanoB HU3K04acTOTHBIE ['3-118, HCTOYHUKY MUTaHUS, Mara3uHbI CONPOTUBICHUH,
Habop monyneit DIID;

7.8

JlaGopatopus ONTHKH, BKIIOUYAIOIIAs KOMIUIEKT ONTH4YecKoro obopynosanusi PMC, B ToM umcie: 6a3pl ONTUYECKOI
CKaMbH, MOIYIIPOBOJHUKOBEIE JIa3€PhI C FOCTHPOBOYHBIM MOJYJIEM, ()OTONPUEMHHKH, HAOOp JIMH3, 3KPAaHbI C MacIITAOHOM
ceTkoit; aBroTpancdopmarop omHodazusiii JIATP-2,5; KOMIUTEKT (OIITHIA.




[Ipuaoxenue

K pabodyell rporpaMMe JUCITUIIAMHBI

OLHEHOYHBIE MATEPHAABI A
IIPOMEXYTOYHOH ATTECTAIIHHA

Mo AUCLHUIIAUHE (MOAYAIO)

«PH3ZHKA»

HanpaBaeHHue MOATOTOBKH / CHOEIIMAABHOCTH

23.05.06 CTPOHTEABCTBO XEAE3HBIX AZOPOr, MOCTOB H
TPAaHCHOPTHBIX TOHHEAEH

(K00 u HaumenogaHue)

HanpaeneHHOCTH (TTpo¢uIib)/crieriuann3aius

anaBAeHne TEXHHYECKHM COCTOAHHEM
KEAECE3HOOOPOXKHOIO nNyTH

(HaumeHoBaHUE)



OranaBAeHUE

ITosscauTeNIbHAS 3aIIMCKA.

TunoBble KOHTPOJIbHBIC 33/IJaHUS WJIM UHBIE MATEpUaJIbl 1JIs1 OLEHKH 3HaHWM, YMEHUM, HABBIKOB U (MJIM)
OTIBITA JIEATETHbHOCTH, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHIA.

MeToudeckue MaTepralbl, ONMPEACISIONIUE MPOLEAYyPy U KPUTEPUHU OIEHUBAHUS CPOPMUPOBAHHOCTH
KOMIIETEHLINI MIPU IPOBEACHUN MPOMEKYTOUHOM aTTECTALINH.



oOy4deHus
00pa30BaTeNbHOM TPOTrPaMMBI.

1. lTosicHUTEILHAA 3aNIMCKA

Heﬂb HpOMe)KYTOqHOfI aTTeCTallUl — OLUCHHUBAHUC IMPOMCIKYTOYHBIX W OKOHYATCIBbHBIX PE3YJILTATOB

0 JUCLHIUIMHE,

06CCHC‘II/IBaI-OH_II/IX JOCTHIXKCHUC

INIAHUPYEMBIX  PE3YJILTATOB

OCBOCHHA

@opMbl TPOMEXYTOYHOW aTTecTanuu: sauvem (I cemecmp — ounoe obyuenue, 1 Kypc — 3a04HOe

obyueHue), sx3amer (2 cemecmp - ouHoe obyuenue, 1 kypc — 3a0unoe 0byyeHue).

[Tepedyens kommeTeHIUN, HGOPMUPYEMBIX B MPOIECCE OCBOCHUS AUCIIUTUTMHBI

Kon u HanmeHoBaHNEe KOMITETEHIIHHI

Kox nannkaTopa JOCTHKEHHS KOMIIECTECHITHH

OIIK-1. CnocobeH permaTts HHXEHEPHBIS
3ama4d B mpodeccruoHansHON
JIESITENILHOCTH C UCTIOIh30BAHUEM
METOJIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYeCcKOro aHajIn3a U
MOJICTTUPOBAHHUS

OIIK-1.2. IIpumeHseT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS

peLIeHUsI MPEeAMETHO-IIPO(IIIBHBIX 3a/1a4

OIIK-1.3. IIpumMeHseT ecTeCTBEHHOHAYYHBIE METO/IBI TEOPETHIECKOTO U
9KCIEPUMEHTAIBHOTO UCCIIEJOBAaHNS OOBEKTOB, IPOLIECCOB, SIBICHUMN, TPOBOAUT
9KCIIEPUMEHTHI 110 3aJaHHON METOANKE W aHAIN3UPYET PE3YIIbTaThI

PesynbTarel 00yueHus MO AUCHUIUIMHE, COOTHECEHHBIE C MIIAaHUPYEMBbIMU
pe3yibTaTaMu OCBOCHUS 00pa30BaTEIbHOM MPOrpaMMBbl

KO,H 1 HAMMEHOBAHNWE MHANKATOPA
JOCTHIKCHUSA KOMIICTCHIIMN

PesymnbraTe! 00y4eHuUs IO TUCIUITIHHE

O11eHOYHEBIE
MaTepHabI
(cemectp 1.2; kype 1)

OIIK-1.2. TIlpuMeHsieT OCHOBHBIE MTOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
pelIeHHs TPEAMETHO-IPOPHIBHBIX 33a1a4

OOyuJaronuiics 3Haer:

OCHOBHBIC IIOHATHUA u 3aKOHBI KJIaCCUYECKOM nu
COBpPEMEHHOH (PU3MKH U UX POJIb B PELICHUH IPEIMETHO-
npodUIbHBIX 3a1a4

Tector m. 2.1.1, m.
2.1.2

OO0yJatomuiics ymeeT:
HCIIONB30BaTh OCHOBHBIC IOHATHS M 3aKOHBI (DH3UKH IS
pelIeHus] MPEAMETHO-NPO(MIBHBIX 33134

Bamaun m. 2.2.1, m.
222

OOy4aronuiics BIaaceT:

HaBbIKaMU MPUMCHEHUS OCHOBHBIX MOHATUH M 3aKOHOB
KJIACCUYCCKOW M COBPEMCHHOW (DM3MKH IS PEIICHHS
MIPEAMETHO-NPOMUIIBHBIX 32124

3aganus . 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYYHbIE METOJIBI
TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOIO
UCCIIEIOBAaHUS  OOBEKTOB,  IIPOLIECCOB,
HBHeHHﬁ, MMPOBOAUT OKCHEPHUMCHTBI 110
33JJaHHOM  METOJMKE M  aHAIU3HUPYET
PpEe3yNbTaThI

OO0yJatrommiics: 3HaeT:
METOJbl ~ TEOPETHYECKOr0 W  IKCHEPHUMEHTAIBLHOTO
HCCIICAOBAHMS (DU3UYECKUX OOBEKTOB, IPOLECCOB U

Tector m. 2.1.3, m.
2.14

SIBJICHUH, METOOWKY TIpOBeAeHHs W  00paboTKH

pe3ysbTaToB (PU3UUECKOT0 IKCIIEPUMEHTA

OO0yuarommuiicst yMmeerT: Tectsr m. 2.2.3, m.
TIPUMEHSATH METO/IBI TEOPETHYECKOTO u|224
9KCIICPUMEHTAJIBHOTO  HCCICHOBaHMA  (DU3HUCCKHX

OOBEKTOB, MPOLECCOB W  SBICHHUH, IPOBOIMTH

(u3MUecKre DKCIICPUMEHTHI 110 33/laHHOW METOIUKE |
00pabaThIBaTh X PE3YJILTATHI

OOy4aronuiics BIaeeT:

HaBbIKaMU TPUMCHEHHUA MCTOHAOB TEOPETHYCCKOTO U
SKCIIEPUMEHTATIBHOTO  HCCIEAOBaHUS  (DH3MUIECKUX
00BEKTOB, TIPOIIECCOB U SBJICHHUH, HABBIKAMHU MIPOBEICHHUS
(GU3HYECKUX SKCIIEPUMEHTOB 10 3aJaHHONW METOINKE W
HaBBIKaMH 00Pa0OTKH HX PE3YIILTATOB

3aganus n. 2.3.3, m.
2.3.4

[IpomexyTouHas aTTecTanus (3K3aMeH) MPOBOJIUTCS B OJJHOM U3 CleAyIOUINX (HopM:

1) oTBeT Ha OUTIET, COCTOSIIHIA U3 TEOPETUIECKUX BOMPOCOB U MPAKTUUECKUX 3aaHHIA;
2) seimonHeHue 3aganuii B OMMOC yHuBepcurera.

[IpomexyTouHas aTTectanus (3a4eT) IPOBOAUTCS B OHOM U3 cleayromux Gpopm:

1) coGecenoBanue;



2) BemmonHenue 3aaanuit B OMOC yHuBepcurera.
2. Tunosbie' KOHTPOJIbLHBIE 32JaHUS WM HHbIE MATEPUAJIbI 115l OLEHKH 3HAHUI, YMEHUH,
HABBIKOB H (MJIH) ONBITA AeATEIbHOCTH, XapPAKTEPU3YIOIINX YPOBEHb C()OPMUPOBAHHOCTH KOMIIETEHIIUI

2.1 Tunossie BONpoCHI (3a1aHus) A/ OLCHKH 3HAHMI B KadecTBe 00pa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsiemsblii 00pa3oBaTEeNbHBIN pe3yJIbTaT:

Kon 1 HauMeHOBaHME MHIUKATOPA OO0pa3oBaTeNbHbIN PE3yJIbTAT
JIOCTHXKEHUSI KOMIIETeHIHU

OIIK-1.2. Tlpumensier ocHoBHBIE | OOydJarouUIHiics 3HAET:

TTOHATHS W 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC TOHATHS M 3aKOHBI KIIACCHYECKON M COBPEMEHHOH (DM3WKH U MX POJIb B PEIICHUN

HAayK OIS PEIICHHUS TPEIMETHO- | MPEeaMETHO-MPOQIITFHBIX 3a1a4

poHUIBHBIX 33184

2.1.1 Ilpumepsl TecTOBBIX 3a1aHuii. 1 cemecTp

1. HopManpHBIM yCKOPEHHEM MaTepHUAEHOW TOYKH HA3BIBACTCS

a) COCTaBISIONIAs BEKTOPA YCKOPCHMUS, HAIIPABIICHHAS 110 KACATEIBHOH K TPACKTOPUH MaTEPUATEHON TOUKH

b) mnpousBeneHUE BEKTOPA YCKOPEHHSI HA KOCHHYC YIIIa MEXKIY BEKTOPOM YCKOPEHHUS U CKOPOCTBIO

C) TNPOM3BEICHUE MOIYJIS BEKTOPa YCKOPEHHS Ha BEKTOP HOPMAITU K TPACKTOPUU MATEPUATEHON TOYKU

d) cocraBnsIONIas BEKTOpa YCKOPCHHMS, HANpPaBJICHHAS BIOJb MPSIMOM, MEPICHIUKYIIPHON KacaTeIbHOH K TPACKTOPHUU
MaTepuaIbHON TOUYKHU

€) TPOEKIHs BEKTOpa YCKOPEHUS Ha PaIuyC-BEeKTOP MaTepHATLHON TOUKH

2. BekTopoM yrioBoro nepeMenieHus: MaTepHUanbHOM TOUKH MPH €€ BPallleHUU OTHOCUTENBHO OCH Ha3bIBAETCS
a) yroJj, Ha KOTOPHIH MTOBEPHYJIACh TOYKA, YMHOXXEHHBIH Ha €IMHUYHBIA BEKTOP, HAIPABJICHHBIN B CTOPOHY ABMKEHUSI TOUKH
b) mnpousBeneHne yria NOBOpOTa MaTepHaIbHONW TOUKM Ha €IMHUYHBIN BEKTOP, 33/1al0IIEH HAIpaBICHUE OCH BPAICHUS
C) JAJHMHA AyTH OKPY>KHOCTH, IO KOTOPOIl mepeMecTuiach ToUKa
d) yrox Mexny pagmyc-BeKTOpaMU HaYaJbHOTO M KOHEUYHOTO MOJIO0KECHUS TOUKH
€) IpPOM3BEICHHUE yIJa IOBOPOTA MATEPHATbHON TOUKH HA BEKTOP NEPEMEIIECHHS MaTepUalIbHOM TOUKH

3. Kakoe yTBepkaeHue sSBISETCS NPaBUILHON M HanOoee TOYHOH (hOopMyITMpOBKOil BTOporo 3akoHa HeroToHa

a) JlroOoe Teno MOKOMTCS WM JIBMXKETCS MPSMOJIMHEWHO, €CIIM Ha HETO He JEHCTBYIOT HUKAKKE CHJIBI WU JICHCTBUE BCEX
CHJI CKOMITEHCUPOBAHO

b) H3meHeHHe UMITyJIbCA TEJIa PABHO PABHOACHCTBYIOIICH BCEX CHJI, ICHCTBYIONIUX HAa HETO

¢) B unHepumanpHO# cucTeMe oTcueTa NMPOM3BEICHNUE MAacChl TelIa HA YCKOPEHUE €ro MOCTYMATENbHOIO JBIKCHUS PaBHO
CyMMe€ BCEX CHJI, ICHCTBYIOIIUX HA TEIO

d) B mnHepumanbpHO# cucTeMe oTcueTa YCKOpEeHHE, IPHOOpEeTaeMoe TEIOM, PaBHO NPOU3BEICHUIO IEHCTBYIOIIEH HA HEro
CHJIBI Ha Maccy Tena

e) B mo0oii cucteme oTcuera cymMMa BceX CHII JEWCTBYIOIIMX Ha TEJIO, paBHA MPOMU3BEACHHIO €ro MacChl Ha ero yCKOpeHne

4. BecoM Teja Ha3bIBaCTCS

a) Ccuia MPUTSHKSHUS Tela K 3emiie

b) cuma TsKecTH, NEHCTBYIOMAS HA TEIO

C) Macca Tena, BRIPOKEHHAs B €IMHUIAX CUIIBI (KIJIOTPaMM-CHIIA)

d) cwuna, nelcTBYIOIIAs HA TEJO, BRIPAXKCHHAS B CIIMHUIIAX MACChI, KOTOPYIO H3MEPSIOT B MPOIecCe B3BCIIUBAHMS TEIa HA
Becax

€) cuia, ¢ KOTOPOH TeNO BCICACTBUE MPUTHKCHUS K 3eMJIe MSHCTBYET HA OMOPY WM IOJBEC, YACPKHUBAMOIIYIO TEJIO OT
CBOOOIHOTO TAJECHHS

5. MoOMEHTOM UMITyJIbCca MaTEPUANBHON TOYKU HAa3bIBAETCS
a) CKaIsIpHOE IPOM3BE/ICHHUE PalnyC-BEKTOPA MaTEpHaIbHOW TOUYKH HA €€ BEKTOpP MMITYJIbca
b) BekTOopHOE MPOM3BEACHUE PAANYyC-BEKTOpA MAaTEpPUAILHOIM TOYKH Ha €€ BEKTOP UMITYJIbCa
C) IpOM3BEICHUE UMITYJIbCA MaTEPUaIbHOM TOUKH, Ha IJIEYO CUIIBL, ICHCTBYIOMIEH HA TOUKY
d) wummynBC MaTepualbHOM TOYKH B IaHHBI MOMEHT BPEMEHU
€) TIPOM3BEJCHHE MACCHl MAaTEPHAIHHON TOUKH Ha KBAJIpaT €€ PACCTOSHUS JI0 OCH BPALICHUS

6. SIBimenHue PpE30HaHCa NP BbIHYKACHHBIX TAPMOHUYCCKUX KOJIEOAHUSIX COCTOMT
a) B PE3KOM YMCHBUICHWU aMIUIMTY/bL KoJIeOaHui apu HpI/I6J'II/I)K€HI/II/I YacTOThl BHEIIHEH CHIEI K HEKOTOpOMY €€
3HA4YCHUIO, OIIPEACTISICMOMY CBOICTBAMH CHUCTEMBI

! TIpuBoasTCs THUIOBBIE BOMPOCHl M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIC I MPOBEACHHUS ATTECTAMOHHOTO
MEpONPUATHS, XpaHIATCS Ha Kadenpe B JOCTATOUHOM JUIsl IPOBEJCHHUS OLEHOYHBIX HPOLENYp KOJIMYecTBe BapuaHTOB. OllEHOYHBIC
CPeICTBa MOJUIeKAT aKTyalIH3allMHd C YYETOM pa3BUTHS HAayKH, 0Opa3oBaHUS, KyJIbTyphl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
coruanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COAEPKAHUS OLIEHOUYHBIX CPEACTB CPEAH 00YHAIOIIMXCSl YHUBEPCUTETA
HECyT 3aBeIyIomui kadeapoil n mpenogaBaresb — pa3pabOTINK OLECHOYHBIX CPEJICTB.



a)
b)

¢)
d)

e)
a)
b)

<)
d)

e)

d)

B PE3KOM YBEIHUCHUH aMILTUTYIbI KOJICOaHUH TPU MPUOIMKCHUH YaCTOTHI BHEIITHEH CHIIBI K HEKOTOPOMY €€ 3HAYCHUIO,
OTIpENEIIEMOMY CBOHCTBAMHU CHCTEMBI

B PE3KOM YBEJIMYEHHUH 3aTyXaHHS KoJeOaHW{ NMpH MPUOIIKEHHH YacTOTHl BHEITHEH CHIIBI C COOCTBEHHOM 4acTOTOMN
CBOOOIHBIX KOJIEOaHMIA

B PE3KOM YMEHBIICHUHU 3aTyXaHHs KOJEOAaHHH MpH MPHUOIMKEHUH YaCTOTHI BHEUIHEH CHJIBI K COOCTBEHHO# YacToTe
CBOOOIHBIX HE3ATYXAMOIIUX KOJICOAHM

B IIPEKpaIleHIH KOJIICOAHUH MPH MPUOIMKCHAN YaCTOTHI BHEIITHEN CHITBI K YaCTOTE CBOOOIHBIX KOJIcOaHMIA

7. DHTpomMel B TepMOJMHAMUKE Ha3bIBaeTCsl (DYHKIMS COCTOSIHUS TEPMOAMHAMUYECKON CUCTEMBI,

0ECKOHEYHO Majoe U3MEHEHHE KOTOPOH B 00OpaTHUMBIX MIPOLECcCax PaBHO OTHOIICHUIO OECKOHEYHO MaJIOro KOJIMYECTBA
TeIl1a, HePeaHHOI0 CUCTEME K TeMIIepaType CHCTEMBI

OECKOHEYHO MaJloe H3MEHEHHE KOTOPO B HEOOpaTUMBIX IPOIIECCaX PaBHO OTHOLIEHHIO OECKOHEYHO Majloro KOJIWYECTBA
TeIl1a, NepeJaHHOI0 CUCTEME K TEMIIEpaType CHCTEMBI

M3MEHEHHE KOTOPOH B JFOOBIX MPOLIECCaX PABHO OTHOLICHHIO KOJIWYECTBA TEIUIA, EPESIaHHOTO CUCTEME K TeMIIepaType
CHCTEMBI

0ECKOHEYHO Majoe N3MEHEHHE KOTOPOH B 00paTUMBIX IIpolieccax paBHO ITPOU3BEICHUIO OECKOHEYHO MaJIOT0 KOJINYECTBY
TeIuIa, IepeJaHHOTO CUCTEME U TEMITEPATyPhl CHCTEMBI

OECKOHEYHO Majoe H3MEHEHHE KOTOPOH B HEOOpaTHMBIX MPOIECCaX PAaBHO IPOU3BEICHHIO OECKOHEYHO Majoro
KOJIMUECTBA TEIIa, TIEPEJAaHHOTO CUCTEME U TEMIIEPaTyPhl CHCTEMBI

2.1.2 Tlpumepsl TECTOBBIX 3a1aHUIl. 2 ceMecTp

1. Yro Ha3bIBaeTCS MOTEHUUAIOM JIEKTPOCTATUUECKOTO MOJIsA?

HampspkeHHOCTB 9JIEKTPUUYECKOTO TOJIS B IaHHOM TOYKE MPOCTPAHCTBA, YMHOKEHHAsS Ha PaJNYC BEKTOP JAHHON TOYKH
Cpem/l JAHHBIX OTBETOB HET IMPABUIIBHBIX

Pabota o mepeMemneHno eTUHIYHOTO ITOJIOKUTENIFHOTO 3apsaaa U3 JAHHOW TOYKH IPOCTPAHCTBAa B OECKOHEYHOCTh
[oTenmmanbHas SHEPTUS MPOU3BOIBHOTO 3apsAa, IOMEIIEHHOTO B JAaHHYIO TOYKY IIPOCTPAHCTBA

Cuna, neficTByIOMIas HA CIUHIYHBIN ITOJIOKUATEIBHBIN 3apsi]], TOMEIICHHBIH B TaHHYIO TOUYKY IPOCTPAHCTBA

2. Kongencaropom Ha3biBaeTcs

JIBC IUIOCKMX IUIACTHHBI, PAa3ACJICHHBIX CIIOEM JTUIJICKTPUKA C OTIMYHOH OT EAWHHUIBI JAUIJICKTPHUCCKON
MIPOHHUIIAEMOCTBIO

J11000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIMBATH DJIEKTPHUYCCKUE 3aPSIIbI

J(Ba M30JMPOBAHHBIX PYT OT APYra KOHICHTPUUECKHUX LIUITHH/PA

CHCTEMa, COCTOSIIIAs U3 ABYX H30JIMPOBAHHBIX APYT OT Jpyra MPOBOIHUKOB

JM000H MMPOBOIHUK, €CIIM OH 00J1a1aeT IEKTPUICCKON €MKOCTBIO

3.  Cdopmynupyiite Teopemy ['aycca mist JI€KTPUIECKOTO OIS B BAKyyMe

[{upKyssinmst BEKTOpa HAMPSHKEHHOCTH 3JICKTPUYECKOTO TI0JIS 110 JTF000MY 3aMKHYTOMY KOHTYPY paBHa HYJIO

IToTok BeKkTOpa HAMPSLKEHHOCTH AJEKTPUYECKOTro TOJIs Yepe3 MPOHM3BOJIbHYIO MOBEPXHOCTh PaBEH alreOpanyecKoi
CyMMe 3apsiJIOB, HAXO/ISIIMXCST HA ATOM MOBEPXHOCTH, JICIICHHON Ha IIEKTPHUUYECKYIO MTOCTOSHHYTO

[ToTok BeKTOpa HAPSHKEHHOCTH IEKTPHUSCKOTO MO Yepe3 MPOU3BOIBHYIO 3aMKHYTYIO MTOBEPXHOCTh paBHA HYITIO
[upkynsinus BeKTopa HAMPSHKEHHOCTH AJICKTPHYECKOTO TOJIS 110 JIF0OOMY 3aMKHYTOMY KOHTYPY paBHA IIOTOKY BEKTOpa
HATPSKCHHOCTH 3JICKTPUYCCKOTO MOJIS Yepe3 MPOU3BOJIBHYIO TOBEPXHOCTh, OMUPAIOIIYIOCS HA 3TOT KOHTYP

[ToTok BEKTOpa HANMPSDKEHHOCTH JJICKTPUYCCKOTO TMOJIA dYepe3 MPOH3BOJBHYI0 3aMKHYTYH) ITOBEPXHOCTh pPaBEH
anreOpanyecKoil CyMMe 3apsiIoB BHYTPH 3TOW MOBEPXHOCTH, JACJICHHON Ha 3JICKTPUUCCKYO TOCTOSIHHYIO

4. Cdopmynupyiite nepsoe npasuio Kupxroda

AnreOpanueckasi CyMMa TOKOB B JIFOOOM KOHTYpE II€TTH paBHA HYJIIO

AnreOpanueckasi CyMMa TOKOB B JIFOOOM y3JI€ [IETIH paBHA HYJIIIO

Anreopanyeckast cymma DJ[C B Ka)10M KOHTYPE PaBHA HYIIIO

Anrebpanueckas cymma OJIC B KaXJOM KOHTYpe paBHA aireOpanveckod CyMMe MPOM3BEJACHH CHJIBI TOKa Ha
COIIPOTUBJICHHUE BCEX yYaCTKOB KOHTYpPa

Anrebpandeckasi CcyMMa TaJIeHUN HaNpsDKEHUH Ha BCEX YYaCTKOB KOHTYpPa paBHA HYIO

5. BekTopoM MarHMTHOM MHIYKIIUU HAa3bIBAETCS

BEKTOpHAs (hU3UYCCKasi BEIWYMHA, MOJYJIb KOTOPOW PAaBEH OTHOIICHHIO MaKCHMAIBbHOW CHJIBI, JEHCTBYIOIICH CO
CTOPOHBI MATHUTHOTO TIOJISI HA OTPE30K MPOBOJAHKUKA C TOKOM, K CHUJIE TOKA B IPOBOIHHUKE

BEKTOpHAs (PU3HUYECKas BEIMYNHA, MOIYJIb KOTOPOH paBeH OTHOIICHHIO MAKCHMAIBHOTO MEXaHHIECKOTO MOMEHTA CHLI,
NEHCTBYIOMNX HA PaMKy C TOKOM, MOMEIIEHHYIO B OZHOPOIHOE TOJE, K MPOM3BEICHUIO CHIIBI TOKAa B PaMKe Ha ee
ILIOIIAb

BEeKTOpHas (hU3MYeCcKas BeIHMYNHA, MOIYIIb KOTOPOH PaBEeH OTHOIICHHIO MIHHMAIBHOTO MEXaHHYECKOTO MOMEHTA CHII,
JIEUCTBYIOIIMX HA PaMKy C TOKOM, IOMELICHHYIO B OJJHOPOJHOE IOJie, K MPOU3BEJIECHUIO CHIIbI TOKa B paMKe Ha ee
IUIONIA/Tb

BEeKTOpHAas (hU3UUeCKas BEIMYUHA, MOIYJIb KOTOPOH PaBEH OTHOIICHHIO MHHUMAJIBHOTO MEXaHHMYECKOTO MOMEHTA CHI,
JIEHCTBYIONIMX HA PaMKy C TOKOM, TMOMEIICHHYIO B OJTHOPOJHOE MOJie, K TMPOU3BEJICHUIO CHIIBI TOKa B paMKe Ha ee
MIEPUMETP




b)
c)
e)

BEKTOpHas (pu3mueckasi BeJIMYHHA, MOJYJIb KOTOPOI paBeH CUIIe, ICHCTBYIONICH HAa ¢IMHUYHBIN TIOJOKUTEIBHBIN 3apsi/,
HaXOJISIIMNACS B MArHUTHOM I10JIE

6. SIBneHue caMOMHIYKIMU COCTOUT B:

BO3HUKHOBeHHH DJIC MHAYKUMH B MPOBOISIIEM 3aMKHYTOM KOHTYpe HpH M3MEHEHUH MAarHUTHOIO IMOTOKa 4epe3
[IPOU3BOJIbHYIO IOBEPXHOCTH, OMUPAIOLIYIOCS Ha JaHHBIA KOHTYP

Bo3HUKHOBeHUU DJIC MHAYKLIMK B MPOBOJAILIEM 3aMKHYTOM KOHTYpe MpPU M3MEHEHMHM TOKa, MPOTEKAIOIIEro uepe3
JIaHHBIN KOHTYP

Bo3HUKHOBeHUHU J/]C MHAYKIMK B TPOBOSAIIEM KOHTYPE MPH 3aMbIKAHUH WU Pa3MBbIKAHUU JAHHOTO KOHTYpa
BO3HUKHOBEHUH TOKA B POBOJSLIEM 3aMKHYTOM KOHTYPE IPY U3MEHEHUM MATHUTHOIO ITOTOKA Yepe3 JaHHBIA KOHTYP
BO3HMKHOBEHUHU TOKa B MPOBOJIALIEM 3aMKHYTOM KOHTYpPE NPU U3MEHEHUH MAarHUTHOI'O IOTOKA 4Yepe3 MPOU3BOJIbHYIO
MIOBEPXHOCTb, OMUPAIOUIYIOCS Ha JaHHBIA KOHTYD

7. DddexTrBHOE 3HAYCHUE CHITBI IIEPEMEHHOTO TOKA ONPEIEIISIeTCsI KakK

BEJIMYMHA TAKOTO ITOCTOSTHHOTO TOKAa, KOTOPBIM 3a BpeMs, paBHOE OJHOMY IIEPHOAY NEPEMEHHOI0 TOKa, MPOU3BEAET
TaKylo e paboTy, 4TO U pacCMaTPUBAEMbIH TIEpEMEHHBIN TOK;

BEJIMYMHA TAKOTO OCTOSHHOT'O TOKA, KOTOPHIN IIEPEHOCHUTD Yepe3 IMOTEePeuHOe CeueHIe IPOBOJHUKA TaKOH e 3apsi, Kax
1 NEPEMEHHBIN TOK;

BEJIMYMHA TOW YaCTH MEPEMEHHOTO TOKA B LEIH, YHEPTUs KOTOPOU IEPEXOIUT B TEIIIO, BRIICIAEMOE B IICIIH;

BEJIMUMHA aMIUIUTYAbl IEPEMEHHOIO TOKA;

BCJIMYMHA aMIUIUTY bl IECPEMCHHOI'O TOKA, YMHOXXCHHA HaA 2

8. Uro Takoe BOJIHOBAs MOBEPXHOCTH?

[ToBepXHOCTH B IPOCTPAHCTBE, O KOTOPOH JOLUIA BOJIHA B JAHHBI MOMEHT BPEMEHU
I'eomeTprueckoe MECTO TOUEK, HCTIBITHIBAIOIINX BO3MYIIICHNE B OJJHHAKOBOH (hase
I'eomeTprueckoe MECTO TOUEK, BO3MYIIEHHST KOTOPBIX MaKCHMaTbHBI

ITorpanu4Has NOBEPXHOCTb, OTAEIAIONIAs BO3MYIIEHHYIO CPEeLy OT HEBO3MYILEHHOHN Cpeibl
ITnockocTs, NepHeHAUKYIIpHAas HAIPABIEHUIO PACIIPOCTPAHEHHS BOJIHEI

9. CodopmymupyiiTe 3aKOH IPSIMOIHHEHHOTO paCIPOCTPAHEHHS CBETOBBIX JIyueit

CBeT MeXIy JIFOOBIMHU IByMsI TOUKAMH PACTIPOCTPAHACTCS TI0 IPSAMON JIMHUH, COSIMHSIONIIA TOUKH

B 1r00BIX cpemax cBETOBOM Jyd MPEICTABISACT COOOH MPSIMYTO JIMHHIO

CBeToBast BOJIHA BCET/Ia PaCIPOCTPAHSETCS IO MPSIMOH JTMHUN

B ogHOpoaHBIX cpeaax CBETOBOM JIyY SBIISIETCS MPSIMOH JIMHUEH

B onTuuecku npo3payHbIX cpefax CBETOBOM JIyd BCET/A SBISETCS MPSIMOU JIMHUEH

10. Yro Ha3biBaeTcs Au(paKkiiell CBETOBBIX BOJIH?

Bce siBiieHus1, CBS3aHHBIC C OTHOAHNUEM CBETOBBIMHU JIy4aMH JIFOOBIX MTPETIATCTBHI

PasnoxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTH SIBIICHHIA, KOTOPBIE 00YCIIOBJICHBI BOJIHOBOH NMPHPOION CBETa M HAOMIOIAIOTCS IIPH €TO PACIPOCTPAHEHUH
B Cpeliax C Pe3KO BEIPAKEHHBIMH ONTHYECKIMH HEOTHOPOIHOCTIMHI

COBOKYITHOCTH SIBIICHHIA, KOTOPBIC 00YCIOBJICHBI 3aBUCUMOCTBIO TIOKA3aTeNs MPEIIOMIICHHS OT YaCTOTHI CBETOBOU BOJTHBI
HanosxeHne KOrepeHTHBIX BOJIH IPYT HA IpyTa

11. Vkaxkute Hanbosiee MPaBUIbHYIO (OPMYITHPOBKY 3aKOHa Matoca

MHTEeHCMBHOCTE €CTECTBEHHOTO CBETA, MPOMICAIICTO 4YECPE3 IMOJIAPU3ATOP, IMPHU OTCYTCTBHUU IMOTJIOHICHHUA CBECTa
BEIIECTBOM MOJISIPHU3aTOPa YMEHBIIIAETCS B IBa pa3a

VHTEeHCHBHOCTh TOJSPU30BAHHOTO CBETA, MNPOIIEAINIETO0 Yepe3 AaHaIM3aTop, HPSMO IIPOTIOPIIMOHAIEHO KBAApaTy
KOCHHYCa yTiIa MEKIY pa3pelIicHHBIMI HAPaBICHUSIMH MOJISIpA3aTopa U aHaIH3aTopa

WHTCHCHBHOCTh TOJSPU30BAHHOTO CBETA, MPOIICAIICTO Yepe3 aHaIM3aTop, Pa3pelieHHOE HAIpaBICHHE KOTOPOTO
MEePHEHIUKYJISIPHO BEKTOPY JIyda, paBHa HYJIO

VIHTEeHCUBHOCTh €CTECTBEHHOI'O CBETa, NMPOLIEAIIEr0 4Yepe3 ONTHUECKYI0 CHUCTEMY MOsIpU3aTOp-aHAIU3aTOp, BCeraa
MEHbIIIE HHTEHCUBHOCTH CBETA, MAIAI0IIETO Ha MOJISIPU3aTop

MHTEeHCMBHOCTE €CTECTBEHHOTO CBETA, MPOMICAIICTO 4YECPE3 IMOJIAPU3ATOP, IMPHU OTCYTCTBHU TMOTJIOHICHHUSA CBECTa
BEIIECTBOM HE M3MEHACTCA

12. CHCKTpaﬂBHaS[ n3jrydaTeiibHasa CIIOCOOHOCTH TeJIa 3TO

OHEPIrud, u3jrydacMas GZ[I/IHI/ILIGI\/’I MOBCPXHOCTHU TCJIa 3a €AUHULY BPEMCHU B CAMHUYHOM MHTCPBAJIC J1JIMH BOJH

OHEPIrud, u3jifydacMasi BCEM HAIrpCThIM TCJIOM TCJia 3a CAUHUIY BPEMCHU B CAIUHUYHOM UHTCPBAJIC JJIMH BOJIH

ToJiHasi SHEPTus, U3jrydyacMas BCCM HArp€TbiM TEJIOM BO BCEM CHCKTPAJIbHOM JUANa30HE AJIMH BOJIH 3a CAUHUIY BPEMCHU
OHEPIud, u3jrydyacMas SIMHUIICH IMOBEPXHOCTHU TCJia 3a CAUHUIY BPEMCHU BO BCEM MHTECPBAJIC NJIMH BOJIH

OHEPIud, U3jrydyacMas CIMHUIICH IMOBEPXHOCTHU TCJIa 3a CAMHUIY BPEMCHU B OITHYCCKOM IUAITIa30HE JJIMH BOJIH

13. Kakoe u3 npuBeeHHBIX YTBEPKACHUMN SIBIISIETCS BEPHBIM B Teopun bopa?

PazperieHHbIMH OpOMTAaMM AJIsI JIEKTPOHOB SIBIISIOTCS. TakHe, JUIl KOTOPBIX MOMEHT HMMILYJIbCa JJIEKTPOHOB KpaTeH
L[EJIOMY YUCITy BEJTMYUH

DHeprus 3J1eKTpoHa Ha OpOKTE U €€ PaANyC MOTYT OBITh IPOM3BOJIBHBIMU

Paguyc opOHUTHI 31€KTPOHA C TEUEHHEM BPEMEHH YBEINIUBACTCS

[Tpu 1BUKEHUU 3IEKTPOHOB 0 OPOUTE MPOUCXOAUT HEMPEPHIBHON N3TyUYeHUE SHEPTUU




e) Paanyc opOHTHI NIEKTPOHA C TEUEHHEM BPEMEHH YMEHBIIAETCS
14. Yto BBIpaXkaroT COOTHOIIECHHS HEONpeIeEHHOCTeH B KBaHTOBOM MexaHuKe?

a) CoOTHOMIEHHUS MEXIy N3MEPEHHBIMU TOYHBIMU 3HAYEHUSIMH KOOPAWHATHI U UMITYJIbC MUKPOUACTHIIBI

b) OrcyTcTBHUE OrpaHUYEHUH AT OTHOBPEMEHHOTO H3MEPEHHSI KOOPANHATEI 1 UMITYJIbCA MUKPOYACTHIIBI

¢) Kopnyckymsipable cBo¥cTBa BelIecTBa

d) BousHOBBIE CBOMCTBA MUKPOYACTHIL

e) COOTHOIIECHNS MEXTy CPETHUMH KBaJIpaTHUECKUMH OTKJIOHCHMSMH NP OJHOBPEMEHHOM H3MEPEHUH KOOPIMHATHI U
HMMITYJbCa YaCTHIIBI

OIIK-1.3. Ilpumenser OOy4atomnmiics 3HaeT:

€CTECTBCHHOHAYYHBIE METOIbI METOJbl TEOPETHYECKOTO M 3KCHEPUMEHTAIBHOTO HUCCIEAO0BaHUS (DU3MYECKHX OOBEKTOB,
TEOPETUYECKOTO U NPOLIECCOB M SBJICHUI, METOAMKY NPOBEICHHUS U 0OpabOTKH pPe3yNbTaTOB (H3HIECKOTO
IKCIIEPHUMEHTAIEHOTO IKCIIEPHUMEHTA

HCCIEI0BAaHUS O0BEKTOB,
MIPOLIECCOB, SIBJICHUM, TPOBOJIUT
SKCIIEPUMEHTHI 0 33JJaHHOU
METOJIMKE U aHAIU3UPYET
pe3yNbTaThl

2.1.3. [Ipumepsbl TecTOBBIX 3aJaHMii. 1 cemecTp

1. MrHOBEHHOE YCKOpPEHHE MaTepHaIbHOM TOUKHU OompenenseTcs GopMyaon
L v(trA)=v(t) L V(e+A)=v(t) L V(t+At)+V(t) L T(t+At)-F(t)
a=lim ——~= a=—— a=lim ———~= a=lim ——~=

a=
A0 At 2) At 3) 40 At 4) A0 At 5)
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2. Kakas ¢popmyia BelpaxkaeT paboTy NpH JABMKEHHHU MATEPHATBbHON TOYKH IO MPOU3BOJIBHON TPACKTOPUHU U3 MOJIOKEHUs | B
noJioxkenue 2?
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3. MOMEHT MHEPIIUH IPOM3BOIBHOTO TEJA OTHOCUTENHHO HEMOABMKHON OCH BPAlIECHHS ONPEAEIIETCS (GOpMyIIoi
N N
J:Zmiri J:szriz
i=1 i=1

1

2)J=mr2 3)J:mr 4)J=Jo+ma2 5)

4. YKaxure q)OpMyJ'Iy AJI1 MOMCHTA MHEPIUU TOHKOT'O OAHOPOAHOI'O CTCPKHA MACChbl M U JJIMHBI l OTHOCHUTCIIBHO
HeHO,Z[BH)KHOﬁ OCH BpallICHUA, HpOXOI[HIIIeﬁ quepe3 cepeaArHy CTCPIKHA.

leml2 leml2 leml2 J:Lml2 ngmIZ
2 2) 3 3) 4 4) 12 5) 5
1)

5. VYkaxwure ¢popmyry mist KI1/] TeruioBoii MamuHel

Tl_TZ AnO/le3H Ql Ql_Qz Ql
U:T— U:A— n=—- =5 n==—_;5
1 2) 3ampau 3) Qz 4) Q1 5) Ql Qz

1y
6. Ykaxure hopMyIy I pacnpenenenus boiapumana.
EKUH + U

_kuw pV
kT

n:noexp(——) n=n,exp
4)

n=ng,exp

1)

n=ng,exp

my,g
kT

U
RT KT

_ EKUH) n=n,exp|—
%) RT

3)
2.1.4. IIpuMepnl TeCTOBLIX 3aJaHNUI. 2 ceMecTp

1. Beibepure dopmyny st HaOPsSHKEHHOCTH AJIEKTPUYECKOTO IMOJIsl, CO3[]aBaeMOT0 PABHOMEPHO 3apsyKEHHOH IUIOCKOCTBHIO B
BaKyyMe.

F=%  E=—% E=—9—- p=—9 _  g=_2

1) & 2) 2€0d2 3) 471501”2 4) 4me, S 5) 2¢,

2. 3akon buo - CaBapa — Jlamaca uMeeT BUJ




E:ﬁqr?v dB:ﬁIrXBdl Bzﬂqv?jr dézﬂIdIBXr E:ﬁ%
1) 4 r 2) 4n r 3) 4 r 4) an r 5) 4 r
3. Kakas u3 popMyI1 MpaBHIBHO OTPAXKACT CB3b MEKIY HANPSHKEHHOCTHIO JIEKTPUIESCKOTO TIOJIS M TOTEHITHAIOM AJIEKTPHUYECKOTO
moJsi?

2
- E

6. —¢,=[E-dF - = - e p=—

1) e '{ 2)9=E-r 3)¢1—¢2:E-(r1—r2) 4)9=div{El s r

4. 3akoH AMIiepa B OOIIEM BHJIC MMEET BH/T

1)dﬁ:IdTXE Z)dl-fII-iXdE 3)1_5217XB 4)F:II-B 5)F:IIBCOS(X

5. Kakoe u3 nepeuncieHHbIX YpaBHEHUIl BXOJUT B CHCTeMY ypaBHeHUI MakcBemnna?
- - - - B = -
$ D-d3=q $ H-d3=0 $Edi=0  H=——J o=[E-d3
S 2) S 3) L 4) Ho 5) S
1y
__1 1 R
0~ 1.~ O T~T
6. Ecim LC y LC a4r? , To (hopMyIa JuIs 3aTyXaroIuX KojaeOaHUi B CHIIBI TOKa B KOJICOATEIbHOM KOHTYpE
HUMEeT BUJ
R R
I=Iexp|—==t cos(m0t+a) I=I,exp|—=—t|cos|wt+a| _
1) 2L 2) 2L 3)I—Iocos(co0t+0()
4)I:Iocos(a)t+a] 5)I:Iocos(mtl

7. Ilepnop 3aryxaromux KoneOaHni B KosieOaTeTbHOM KOHTYpPE paBeH

reod Ly B L g, |1 R 1 R 1 R

2 R ) =gl —t |2 - = ]2
LC 41? LC 41? 3

1 R\
_+—
LC 412

T=2n|—- _
"Ic RITTE T=2m

1) 2) 4) 3)

I I
8. VIHTEeHCUBHOCTh TIPH HAJIOKEHUH [BYX KO2EpeHMHbIX BOJIH PaBHA (6 [] pasHocth (a3; "1, ~ 2 HMHTEHCHBHOCTH BOJH B
I#1 2):

1=1,01, o [ELHLPNLL086 | 1=\ 43421, Iycos8  I=VIT+1-21,Iycos6 o 1=\ 11+15

OTACIBHOCTH,

1)

9. Ha nudpakumoHHyI0 penieTKy ¢ MepHoAoM d MajaeT CBeT OIpeeleHHON JUIMHbI BonHbL. Kakoil u3 ¢popMyn cooTBeTCTBYeT
MaKCHMYyM IIepBOTO mopsiaka?

. A . 2d ., 3d . A . 22
sinp=— sing=——- sing=— sing=— singp=—
¢ d 2) ¢ 3A 3) ¢ A 4) ¢ 2d 5) ¢ d

1)
I

10. Ecii ~ min g Imax - MUHUMAJIbHaA U MaKCUMaJIbHass MHTCHCUBHOCTb YaCTUYHO IMOJIAPU30BAHHOT'O CBETA, ITPOITyCKAEMOI'0O
AQHaJIN3aTOPOM, TO CTEIICHb ITOJLIPH3ALIMU CBETa ONpeessieTcs o GopMyiie
I +1 . r._—I. I —I

__ T ma __ T max min __ T max min pP= min pP= min

1) Imax - Imin 2) Imax + Imin 3) Imax 4) Irnax + Imin 5) Imax

11. Ilpn mageHny CBETOBOTO JIy4a, pacIpOCTPAHSIONMIETOCS B IEPBOH Cpelie Ha TPaHMILy paszieiia IepBOi 1 BTOPOH CpelIbl C

n._n, n,>n
TOKa3aTeIsAMM IIPEJOMIIEHUSL 1M "2, 17 '"2 yroJI OJIHOI'0 BHYTPEHHETO OTPAXKEHUS o YIOBJIETBOPSET yCIOBUIO

. n; . n, n, n, n
sina=— sina=—= tga=— tga=— cosa=—

n n n n n

1) 2 ) 1 3) 2 4) 1 5) 2

2.2 TunoBble 321aHUA /I OLIEHKH YMEHHUIl B KauecTBe 00pa30BaTeILHOI0 pe3yjabTara

[TpoBepsiemblii 00pa30BaTeNbHBIN pe3ybTar:



Kox 1 HanmeHoBaHmEe OO0pa3oBaTeNbHEIN PEe3yIbTaT
MHIHMKATOpa JOCTHKCHHS

KOMIICTCHIIHU

OIIK-1.2. Ilpumensiet ocHOBHBIC | OOyYaromuiics ymeer:

IIOHATHA U 3aKOHbI HUCIIOJIB30BAaTh OCHOBHBIC ITIOHATHUA U 3aKOHBI (1)I/I3I/IKI/I JJId peHICHUA HpeI[MeTHO-HpO(bI/IHbHI)IX
C€CTCCTBCHHBIX HAYK IJIA 3aaa4

PpeLICHUS TPEAMETHO-
poGHIBHBIX 337124

10.

11.

2.2.1 ITpumepsl 3aga4. 1 cemecTp

MOTOUMKIINCT 3a MepBble 5 MUH Mpoexan 3 KM, 3a mocieayromue 8 MUH — 9,6 KM U 3a mociaeanue 6 MuH — 5,4 kM.
OnpenenuTs CKOPOCTh JBIKEHUSI MOTOLMKINCTA HAa KaXKAOM U3 TPeX YH4acCTKOB ITyTH; CPEIHIOI0 CKOPOCTH 3a BCE BpEeMs
JIBYDKCHUS.

JIBa moe3na MIyT HAaBCTpedy APYT APYTY CO CKOpocTsAMH Vi = 36 KM/4 U V> = 54 kM/4. [laccaxxup B mepBOM Imoes3ze
3aMedaeT, YTO BTOPOH MMoe3 ] MPOXOJUT MUMO HETo B TeueHne BpeMenH t = 6 ¢. Kakosa anmuHa Broporo noesga?

Touka ABMXKETCS MO OKPYXKHOCTH paguycoM 20 ¢M ¢ TIOCTOSHHBIM TaHT€HIMAIBHBIM ycKopenueM 5 m/c’. Uepes kakoe
BpeMsI 1ocjIe Havasa ABMKEHHsI HOpMAJIbHOE YCKOPEHHE TOUKU OyJIeT paBHO TaHTeHIIMAJIbHOMY?

Ha HakJIOHHOW TUTOCKOCTH JTUHON 13 M ¥ BBICOTOHM 5 M JekHUT Tpy3 Macco 26 kr. Koaddunuent tpenus pasex 0,5.
Kakyro crity Hajo NPUIIOKHUTH K TPy3y BJIOJb 3TOM IUIOCKOCTH, YTOOBI BTAIIUTh rpy3? UToOBI cTammre rpy3 ¢ 3TOM
IUIOCKOCTH?

IToe3n maccoii 500 T nBMXKETCS paBHO3AMEINIEHHO IPH TOPMOKEHHH, TIPH 3TOM €T0 CKOPOCTh YMEHBINASTCA B TeUeHHE 1
MuH oT 40 o 28 km/4. Haiitu ciiry TopMOXKeHUSI.

Teno CKOJB3UT MO HAKIOHHON MIOCKOCTH COCTABISIONIEl ¢ ropusonToM yron 45°. IIpoiins paccrosaue 36,4 cM Teno
npuodpereT ckopocTh 2 M/c. UeMy paBeH K03((UIMEHT TPEHUS Tella O INIOCKOCTh?

Opynue, KecTKO 3aKpEIUICHHOE Ha JKEJIC3HOAOPOXKHOM muiardopme, MPOM3BOAUT BHICTPEN BJIOJb MOJOTHA JKEJIE3HOH
JIOpory noJ yriaom o = 30° k muHuK ropu3oHTa. ONpenesuTh CKOPOCTh Uy OTKATa IIaT(OPMBI, €CIIN CHapsi/I BBUIETAET CO
ckopocThio Uy = 480 M/c. Macca miaTtopMbl ¢ OpyIHeM U CHapsimaMu m, = 18 T, Mmacca cHapsiga m; = 60 kr.

[ITap maccoit m; = 3 KT ABMKETCS CO CKOPOCTHIO Vi = 2 M/C U CTATKHBAETCS C TIOKOSIIUMCS IIapoM Maccoi m, = 5 kr. Kaka
pabota OyzaeT coBepIieHa pu nedopManny mapoB? Yaap cYUTaTh a0COTIOTHO HEYTIPYTHM, IPSMBIM, [IEHTPAITbHBIM.
CrepieHb BPAIAETCs BOKPYT OCH, POXOJIAIIEN YEPE3 €T0 CEPENNHY, COTTIACHO ypaBHEHHIO ¢ = At+Bt’, roe A
=2 pan/c, B = 0,2 pan/c’. Onpenenuts Bpamarommii MOMEHT M, TeHCTBYIOIIMI HA CTEPIKEHD Yepe3 BpeMs t = 2 ¢ mociie
Hayaya BpalleHHusl, ECIIM MOMEHT UHepLUHU crepxHs J = 0,048 kr-m.

Ha kparo miarhpopMbl B BUIE IUCKA, BPAIAIOIIEHCS 110 MHEPIMU BOKPYT BEPTHKAILHONW OCH C YaCTOTOM Ni = 8 MHUH ',
cTOMT YenoBek Maccoid m; = 70 kr. Korja denoBek nepemien B HeHTp MI1aT(OPMBI, OHA CTajla BPAIIaThCs C YaCTOTOM N, =
10 mun". Onpenenuts Maccy m, miaThopmbl. MOMEHT MHEPLMH YENOBEKA PACCUMTHIBATE KAK JUISL MATEPHATBHOM TOYKH.
Touka coBepIIAET TapMOHUYECKUE KoneOanus X = A sin ®t, rme A =5 cm, ® = 2 ¢”'. B MOMEHT BpeMeHH, KOTra TOYKa
oOnamana moteHIManbHOH Heprueit 0,7 Mk, Ha Hee AelicTBOBaNa Bo3Bpalaromas cuia B 5 MH. Haiiti 3TOT MOMEHT
BpPEMEHU.

2.2.2 TIpuMepsl 3a1a4. 2 ceMecTp

Inomank MIacTHHEI CIIOASHOTO KOHAEHCaTopa 36 cM%, TommuHa cinos ausnektpuka 0,14 cM. BBIYMCIUTE €MKOCTB, 3aps

1 HEPTHUI0 KOHICHCATOPA, €CIIH Pa3HOCTh MOTEHIaIoB Ha ero o0kiIankax 300 B, €com = 2,1.
JIBa OMHAKOBO 3apsOKCHHBIX IIApUKA IMOJBEIICHBI B OJHOW TOYKE HAa HHUTSAX OJWHAKOBOH JIUHEL [Ipwm 3TOM HUTH

pasonuiucs Ha yroa o. [llapuku norpyxatoT B Macio. KakoBa mIoTHOCTE P Macia, €ClId yrojl pacX0oKJeHHUs HUTEeH Mpu
HOTPY)KEHUH B MACll0 OCTAeTCs HEM3MEHHBIM? IIIOTHOCTE MaTepHaina mapukoB P = 7,5-10° kr/M’, nuanekrpuueckas

MIPOHHUIIAEMOCTh Macia € = 2,2.

UYeTsIpe maMIbl, pacCUNTaHHbIC HAa HanpspkeHue 3 B u cumy Toka 0,3 A, Hamo MOAKIIOYNTH HMapajuleNIbHO U MUTATh OT
WCTOYHMKA HarpshkeHus 5,4 B. Pe3ncTop xakoro conpoTHBiIEHHs HaJI0 BKIIOYHUTH ITOCIIE0OBATEIBHO JIaMITam?
Awmnepmetp umeet conpotusiaenue 0,02 Om. Ero mkama paccunrana Ha 1,2 A. IIIyHT Kakoro conmpoTUBIEHUS HAlO0
MIOCTaBUTH K aMIIEPMETPY, YTOOBI MOXKHO OBIJIO M3MEPSTH TOKH CHIIOH 10 6 A?

OpHoponHoe MarHUTHOE none ¢ uHayknueit 200 mTn neificTByeT Ha MOMEIIEHHBIH B HET0 MPOBOAHUK JIMHOHN 50 cM ¢
cuoit 0,7 MH. Onpenenure cuiy TOKa B IPOBOAHUKE, €CIIH YTOJI MEXAY HAIlpaBICHHEM TOKA M MHAYKLHEH MarHUTHOTO
nons pasen 45°.

KBagpatHast pamka IOMEIIeHa B OJHOPOJHOE MarHWTHOe mose. Hopmans K INIOCKOCTH paMKH COCTaBISIET C
HarpaBJieHneM MarHuTHOro monst yron 60°. Cropona pamku 19 ¢cM. Onpesenure MHIYKIMIO MaTHUTHOTO TOJIS, €CITH
M3BECTHO, 4TO cpeaHee 3HaueHue DJIC MHAYKIMK, BOZHUKAIONIEH B paMKe MpH BhIKIOUueHuU nojs B teuenue 0,01 c,
pasHo 50 MB.

MarHuTHbIM MOTOK, MPOHU3BIBAIOUINNA 3aMKHYTBIN MPOBOJIOYHBIN KOHTYp ¢ comportuBieHueMm 0,5 OM, paBHOMEpPHO
yBeauumics ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsx npomien 3a 3To BpeMsi uepe3 IMolepeuHoe CeYeHUE MPOBOAHUKA TPH
paBHOMEpPHOM m3MeHeHuH noToka. Cuia Toka, JC — moCTOSHHEI.

Karymika ¢ jeIe3HbIM cepIeTHIKOM cedcHreM 20 cM® nMeeT MEAyKTHBHOCTE 2-107 'a. KakoBa moimkHa OBITH CHIIA TOKA,
4TOOBI HHAYKIMA 110714 B cepAeunnke 6bu1a 107 T, yncno Butkos pasao 1000?




10.

11.

12.

13.

14.

Paccrosaue L ot meneit no sxpana B onbiTe FOHra paBHo 1 M. Onpenenuts pacCTosSHUE MEXIY IIENISIMHU, €CIU Ha OTpe3Ke
Hol 1= 1 cM yknaapiBaercst N = 10 TeMHbIX HHTEP(EPEHIIMOHHBIX T010C. JlmrHa BoaHbl A = 0,7 MKM.

Ha mnenky u3 rimnepuna tommmHoi 0,3 MKM mazgaer 6enblif cBeT. Kakum OyneT ka3aThCs IBET TIICHKU B OTPAXKEHHOM
CBETe, eCITM YTOJI aJIeHus mydeit 45°7

Kakyro pa3HOCTb JUITMH BOJTH MOXET pa3peinTh TU()PAKINOHHAS PelIeTKa MUPUHON 2 CM 1 IEPHOAOM 5 MKM B 001acTn
KpacHsIX Jy4eii (A = 0,7 MKM) B CIEKTPE BTOPOTO MOpsiaKa?

EcrecTBeHHBII CBEeT MajaeT Ha IOBEPXHOCTh IUANIEKTPUKA IOJ YIJIOM TOJHON monspu3anud. Kosdouumenrt
mponyckaHus ceera paseH 0,915. Haiftu creneHs moaspru3aliui NpeJIoMICHHOTO JTy4a.

EcTecTBEHHBIN CBET MIPOXOAXUT Yepe3 ABa MOJIPU3ATOPa, YIoJd MEKAY TJIaBHBIMH IUTOCKOCTSIMUA KOTOPBIX paBeH 45°. Bo
CKOJIBKO DPa3 YMEHBIIUTCS WHTEHCHBHOCTH CBETa IIOCIE MPOXOXKICHHUS 3TOM cuctembl? CUuTaTh, UYTO KaXKIBIHA
MOJISIPU3aTop OTpaxkaeT u moriomaet 10% manaromero Ha HAX CBETA.

Karon BakyymHOTO (hoTOBNIEMEHTa OcBemaeTcst cBeToM ¢ umHOW BONMHBI 0,405 mMxM. DOTOTOK MpeKpamaeTcs MpH
3ajiep>KuBaronieil pasHocty noreHnuanos 1,2 B. Haiitu paboTy BIX0/1a 3IEKTPOHOB U3 KaToja.

OIIK-1.3. IMpumensier | OOydJarOLIHUIACS YMEET:

€CTECTBEHHOHAyYHbIE  METOJBI | IPUMEHSITh METOJbI TEOPETUYECKOr0 U IKCIEPHUMEHTAILHOIO HCCICNOBaHMs (PHU3NYECKUX
TEOPETHYECKOTO U | 00BEKTOB, MPOLIECCOB M SIBICHUH, MPOBOAUTH (PU3MUYECKUE IKCIEPHUMEHTHI IO 3aJaHHON
9KCTIEPUMEHTAIIBHOTO METOJIUKe U 00pabaThiBaTh UX PE3yIbTAThI

HCCIIeIOBAHHUS 00BEKTOB,

MIPOLIECCOB, SIBJICHUM, MPOBOIUT
SKCIIEPUMEHTHl 10  3aJaHHOMN
METOIUKE u aHATU3UPYET
pe3yNbTaTh

a)
b)
<)
d)
e)

a)

c)
d)

e)

a)
b)
c)
d)
e)

2.2.3 [Ipumepsnl TecTOBBIX 3aaHuil. 1 cemecTp

1. Tlemexon mpolien MOJOBHHY OKpY:KHOCTH pamuycoM 1,5 kM 3a 0,5 waca. IIpu 3TOM MOIysIb CpeIHEro BEKTOpa
CKOpOCTH IeNIexX0/ja paBeH

3,0 km/4a

4,0 xm/4a

5,0 KMm/4

6,0 kM/a

7,0 km/a

0
2. HeGonpmoe Teno (MaTepuanbHyI0 TOUKY) OpOCHIN TOJ YTIOM 30 K TOPH30HTY C Ha4albHOW CKOpocThio 20 M/c

Yepes Kakoe BPeMs TEIO JOCTUTHET Bhiciuei Touku? [Ipuasats g=10 m/c?
0,1c
0,2c¢c
0,5¢
lc
2¢

3. Ilpm BKJIIOUEHHH 3JIEKTPOABHraTels €ro poTop HAYMHAET BPAILIATHCS PABHOYCKOPEHHO C YIJIOBBIM YCKOPEHHEM

2
20 06/c” | ckonpko 000pOTOB crenaet poTop uepe3 | cekyHay mociie BKIIOYSHHS! IBUraTes?
10

15
20
25
30

4. Tlapas ¢ BBICOTHI 1 M, TPy3 Maccoil 1 KT MOKET CKaTh IPYyKUHY *KECTKOCTHIO 2 +10° H/M Ha BenuuuHy, paBHYIO

0,1 cMm
0,2 cMm
2cMm
1cMm
0,5 cMm

5. Temexxkxa Maccoi 15 Kr IBHXKETCS IO BOTHYTOMY MOCTY €O cKopocThio 10 m/c. B HmKHel TOUKe criia HOpMallbHOTO
JIaBJICHUS TEJISKKN Ha MOCT B/IBOE IPEBOCXOIHUT CHITY TsDKECTH. [Ipn 3TOM pasnyc KpUBH3HBI MOCTA PaBEeH

10m

15m

20 M

25 M

30m




6. Myxa Maccoii 0,5 T, meTsimas co CKOpOCTBIO 2 M/C, MONAAaeT B MOABCIICHHBINH UKW JIUCT OymMaru Maccoit 1,5 .

Cpa3y 1mociie CTOJKHOBEHHUS CKOPOCTh JBMKEHHUS JIMCTA C MPHUIMIIIEH K HEMY MYXO# COCTaBIsIET
a) 2 m/c

b) 1wm/c

c) 0,5wm/c
d) 0,2wm/c
e) 0,1m/c

7. HeOGonpmoe Teno (MaTepHaibHYIO TOUKY) Maccol 2 KrI, HaXOMSIIyIocs Ha HEKOTOPOW BBICOTE HaJl TIOBEPXHOCTHIO
3eMJIM ¥ UMEIOIIYI0 TOTeHIUANbHYI0 3Hepruto paBHyto 400 J[X, OTMyCTHIIH, TaKk YTO uepe3 HEKOTOPOE BPeMs OHO
ynajgo Ha 3emio. UYeMy paBHa CKOpOCTh 3TOrO Tejla B MOMEHT HajaeHus Ha 3eMmo? CoONpOTHBICHHEM BO3IyXa

npeHeopeyb.
a) 1w/
b) 5wm/c
c) 10wm/c
d) 20wm/c
e) 40wm/c

8. OmHopommblii muck pamuyca 0,1 M, Karsmuiics 0e3 MPOCKAIB3BIBAHHS IO TOPU30HTAJIBHON MOBEPXHOCTH CO
CKOPOCTBIO 5 M/C, Tomajas Ha HAKJIOHHBINA Y4aCTOK, MOTHUMAETCS Ha BBICOTY

a) 25m
by 1 m

c) 05m
d) 04wm
e) 02m

9. HaliguTe unciio cTeneHen CBOGO}IH MOJICKYJI UJCAJIbHOTO I'a3a, €CJIM BCA SHEPruAa €ro TCIJIOBOTO ABUKCHUA
MMPUXOJUTCA HAa MOCTYNATCIIbHOC ABUKCHNUE MOJICKYJT

a) 3

b) 4

c) 5

d 6

e) 7

10. B aByX OJMHAKOBBIX OalIOHAX HAXOAWTCS KHUCIOPOA IOJ OJMHAKOBBIM [aBJICHHEM p W OJHOH U TOH Ke

temnepatypoit 7. Tlocie Toro, Kak ra3 u3 mepBoro GaaioHa MOJHOCTHIO MEepeKayall BO BTOPOM OANIOH U MOCIe
9TOTO MOBBICHJIM TeMItepatypy B 1,5 pasa, naBieHue BO BTOPOM OajjioHE CTajao PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 TIpuMepsl TeCTOBBIX 33/IaHUIA. 2 ceMecTp

KonebarenpHbIH KOHTYp € MPEHEOPEIKUMO MaJIBIM COTMPOTHUBIIEHHEM HUMeEET AIeKTpoeMKocTh C = 25 MKk®D, UHAYKTUBHOCTh
L =0,01 I'n. MakcumanpHas crna Toka B KoHType 0,1 A. MakcuManbHOe HalpshKeHHE Ha KaTYIIKEe PaBHO
a) 1B

b) 2B

¢) 10B
d) 25B
e) 100B

IIpsimMoit poBoA AMuHOM L = 40 cM ABMXKETCS B OJHOPOIHOM MAarHUTHOM IIOJIE CO CKOPOCTBIO V=5 M/ C meprneHauKyaspHO
JIMHUSM WHIYKIMA. Pa3HOCTD TIOTEHITHAIOB MeX Iy KoHIaMu mposoaa U= 0,6 B. Uuaykims B MarHuTHOTO MO paBHa

a) 0,12Tna
b) 0,3Tn
c¢) 0,6Tn
d) 1Tn

e) 5Tn

Pe3onancHas yactoTa BeIHY)Iarouieil rapmonndeckoit 9/1C B konebaTeTbHOM KOHTYpE, IIPU KOTOPOH aMIUTUTY A CHIIBI TOKa
-1

MaKCHMallbHa, paBHA o)pe3=200 C . Uemy paBHa MHIYKTUBHOCTb KAaTyLIKH B KOJ€0AaTEILHOM KOHTYpE, €CIM €MKOCTh

KOH/IEHCATOpa paBHa C =5 Mk ?

a) 1Tm
b) 2TH
c) 3Im
d) 5TH

e) 10THn




IloTok BCKTOpa SHGK’I‘pI/I‘{eCKOﬁ WHAYKOWUHU (SHCKTpI/ILIeCKOFO CMeIJ_IeHI/IH) qucepes C(l)epI/I‘IeCKyIO TMOBEPXHOCTH, OXBAThIBAIOLIYTO

TOYEYHBIE 3aPSIbI h=2 K, 2 =3 K, A3 =_» HK11, paBen

K
0 1°107°=
M
K
b 2:107°==
M
o 3-10°%2
M
o Kit
d 7-10 —
Kot
o) 0—

Temneparypa abcoIrOTHO YEPHOTO TeNNa YMEHbIIWIACH B 2 pa3a. Kak u3MeHuIach ero sHepreTHyeckasi CBeTHMOCTb
a) YBenuuwuiach B 16 pa3

b) VYBemuuwmiace B 2 pasa

¢) VYBenmuuiach B 4 paza

d) VYwmensmmiace B 2 paza

e) YwmeHsmmiachk B 16 pa3

Kpacnas rpanuia porospdexra 1is vekoroporo mertamia pasia A =100 HM. Onpezenure MUHUMAILHOE 3HAYEHHE SHEPIUH
¢dotoHa, Be3BIBaromero goroddpgexr. OTBeT nath B 3B.

a) 1,27-B
b) 3,113B
c) 5,359B
d) 9,215B
e) 12,433B

®oton paccescs mox yroMm (=60 Ha MEPBOHAYANBHO MOKOUBIIEMCS JIEKTPOHE. ONpENennuTh HAYAIBHYIO JHEPIUIO
(oTOHa, eciM AJMHA BOJIHBI pacCesTHHOTO ()OTOHA OKa3anach paBHOW KOMITOHOBCKOH JutiHE BOHBL. OTBeT 1aTh B M1B.

a) 0,31 MaB
b) 0,61 MsB
c) 0,84 M»B
d) 1,02 M»aB
e) 2,25 M»1B

2.3 TunoBble 3a]aHUS IS OIIEHKH HABBIKOB B KauecTBe 00pa30BaTeIbHOIO pe3yJbTaTa

Kon 1 HanmeHnoBaHue O06pazoBaTesbHBIA pe3yIbTaT
HUHAMKATOpa JOCTIKEHUS
KOMIIETEHIIUU

OIIK-1.2. ITpumensier ocHoBHble | OOy4aronIMiics BIaaeeT:
MIOHATHS U 3aKOHBI €CTECTBECHHBIX | HABBIKAMH IPUMEHEHUS OCHOBHBIX MOHSTHH W 3aKOHOB KIACCHYECKOM M COBPEMEHHOM
HayK Uil PEHICHHs NPEAMETHO- | (HM3HUKH AT PELICHHS NPeIMETHO-IPOGIIBHBIX 3a1ad
PO MIBHBIX 3214

2.3.1 Ilpumeps! 3a1aHuii. 1 cemecTp

1. Ilpu u3MepeHUH ATHHBI Teaa OBUIO MPOBEACHO OJJHO M3MEPEHUE C MOMOIIBI0 MUJUIUMETPOBOI yUCHUYECKON JTHHEHKU.
ITpu 5TOM GBUH TIONTYUeHO 3Ha4YeHue uHb [ 22,3 cM. UeMy paBHA HHCTPYMEHTATBHAS TOrPEITHOCTD H3MEPEHHUS?

2. Tlpu u3MepeHHH JUIMHBI Tena ObUTO IPOBEICHO OTHO H3MEPEHHE C IIOMOIIBIO MITaHI'CHIIMPKYJISL, IIIKajla HOHIMYCa KOTOPOTO
umeer 10 nmenenuit. Ilpu 3TOM OBUM TIONydYeHO 3HaveHue MMHBI [ =22,7 mm. UeMy paBHa MHCTpyMEHTAIbHAS
MOTPENIHOCTD U3MEPEHUS?

o 1__ o o
3. Paauychl ABYX MIaHeT OAMHAKOBOM ILIOTHOCTH OTHOCATCS Kak —— =3 . HaiiTu oTHOLIEHME yCKOpeHMil cBOGOAHOIO
2
MaJICHYsI ¥ HAa TIOBEPXHOCTH 3TUX IIJIAHET.




4. Jla matematuueckux mastHuka maccamu M;=0,1 Kr u m,=0,05 Kr cosepmaror rapMonuyeckue konebanus c

. . [ 1
nepuogamMu T1= 1 cu TZZ 2 C. HaiiTu OTHOLICHHUE UTHH UX HUTEH — .
2

5. Tlox neiictBuem momenrta cwibl 100 H-M, MaxoBHK, NpeIcTaBIsSIOIMA cOOOH OJHOPOMHBIA IUCK Maccoil 20 Kr u
panuycoM 1 M, mproOpeTaeT yriioBoe yCKOpeHHe paBHOE .

6. B IByX 0qMHAKOBBIX OaJlJIOHAX HAXOAMTCS KUCIOPOA TOJ AaBieHneM 3 at™ u 5 atMm. CHadana o0a OaJijioHa COeTMHUIN
MEXAy c000l M BBIDOBHSUIM JAaBICHHE B HHUX NPH MOCTOSHHOW Temmeparype 7, a 3aTeM TeMIIEpaTypy MEIUICHHO
YMEHBIIWIH B 2 paza, o0Iee qaBjieHUe B OAIIIOHAX CTajo paBHBIM .

7. Jlea npyxunusix mastauka maccamu M;=0,01 kr u m,=0,02 Kr cosepmaror rapmonuueckue KosnebGaHus c

nepuogamu 1, =1 cuT,=2 C. Haiitu oTHOmEeHHE KO3(DPUIMEHTOB KECTKOCTH UX MPYKUH %
2
8. IIpyXHHHBII ¢ Maccoii m M )KeCTKOCTBIO NPYXHHBI k coBepmaeT koiebanus ¢ nepuonom T . Uemy Oyaer paBeH nepron
KoJieOaHHH, eClIi Maccy yMEHbIINUTH B 4 paza?

2.3.2 TIpumepsl 3aJaHuii. 2 cemecTp

1. Ha yuacTke HeogHOpOAHOH Hemwu, conepxkameii conporusnenns R; =3 OM, R,=9 OM u ucrounux ¢ 3JIC ¢=6 B,

BHYTPCHHCC COIIPOTUBJICHUC KOTOpPOIo Hp€H€6pe)KI/IMO Maio, TCUET TOK I = 1 A

Rl +£
H{
—

Rz B
4

A
—

ITpun 3TOM pa3HOCTH MOTEHINAIIOB MEX Ty TOUKaMu A u B paBHa

2. barapes 3aMkHyTa Ha peocTat. IIpu yBelIn4eHnU CONMPOTUBIICHUS peocTaTa B 4 pa3a HalpsHKEHUE Ha HEM yBEJIMUUBAETCA ¢
2 B no 4 B. IIpu atom DJIC GaTapen paBHa .
3. Toueunsli 3apsa ( CO34aeT B OKPY)KAIOIIEM HPOCTPAHCTBE INIEKTPOCTATUYECKOE IIONE, MOAY/Ih HANPSKEHHOCTH

2

KOTOPOTO 3aBUCHT OT PACCTOSHHS 710 3apsa mo 3akony E=— e Yemy pasna pasuocts notenmmanon -, —p
r

MEXKIy TOYKaMHU A n BraxogsmuMucs ot 3apsa Ha pacCTOSTHUAX I' y = 1 Mur B— 2 M COOTBETCTBCHHO?

4. Tlo ToHKOMY TIpoBOY TeueT TOK I. MHIYKIMs MarHUTHOTO TOJISL B [IEHTPE MOIYKOJIbIIa paguycoM R paBHa

5. DIeKTpOH 3apAioM — e, 0bnajgas KMHETHYecKoil sHeprueil, pasHoit E,, HBUKETCA 1O OKPYKHOCTH B OJHOPOJHOM
MarHuTHOM IOJIe C HUHAYKIueH B. Paguyc okpy»KHOCTH IIpU 3TOM PaBEH /

6. KonebarenbHblil KOHTYp MMeeT eMKOcTh 1 MK®D u naaykTiuBHOCTH 100 MKI'H. KakoMy yCIIOBUIO JOIDKHO y/IOBIETBOPSTH
COIIPOTHBIICHHE KOHTYPA, YTOOBI B HEM MOTJIM IPOUCXOIUTD 3aTyXalOIHe TapMOHUYECKHE KoJIeOaHus?

7. Conenoun mmnoii [=1 M, aumamerp kotoporo Man mo cpasHenmio c¢ ero anuuoi, mmeer N =1000 Burkos.
HarpskeHHOCTS MATHUTHOTO TIOJIsI BHYTPH COJIEHOMIA, €CITH 0 HeMy mpoxoaut Tok [ =2 A, paBHa

8. PaccrosiHME MeXIy COCEJHMMH MaKCMMyMaMH HpHU JUIMHE CBETOBOI BOJNIHBI, paBHOil A, B onbite IOHra pasHo 0.1 MM.
Yemy 6yJ€T paBHO PACCTOSHUE MEXKTy BTOPBIM H YETBEPTHIM MAKCMMYMOM IIPH JUIMHE BOJIHBI 2 A?

9. B ompiTe FOHra paccrosHre Mex Iy measMu | MM, pacCTOSHHE OT MCTOYHUKOB JI0 3KpaHa 3 M, IIMPHHA TIOJIOC HA SKpaHe
1,5 mm. Haiitu asiuHy cBeTOBOI BOJIHBL.

10. Yemy paBHa noctosiHHAs AU(PAKIIMOHHOMN peméTku, eciid Ha 1 MM e€ aimuHbI conepkutcs 200 mTpuxoB?

11. Temnepatypa abCcoIOTHO YEPHOTO Teja yMEHbIIMIAch B 2 pa3a. Kak u3aMeHunach ero sHepreTuueckas CBETUMOCTh?

12. Omeprus (oTOHA, COOTBETCTBYIOIIAsA KPacHOU rpanune ¢potodpdexra, nis Kamus papHa 7,2 - 10719I[)K. Omnpenenure
MaKCHMAJIbHYI0 KHHETHYECKYIO PHEPTHIO (POTORICKTPOHOB, €CJIM HA METaJUl MaJaeT CBET, SHepTusi (GOTOHOB KOTOPOTO

paBHa 1 0718,[[)1(.

OIIK-1.3. [Mpumensier | OOyuvaromuiics BianeerT:
€CTCCTBCHHOHAYYHBIC METOAbI
TEOPETUYECKOro u




SKCIIEPUMEHTAIILHOTO
HUCCIICAOBAHUS 00BEKTOB,
MPOIIECCOB, SABJICHUI, MPOBOAUT
SKCIIEPUMEHTHl [0  3aJaHHOM
METOIUKE 51 aHAIU3UPYET
pe3yNbTATHI

HaBBIKAMU ITPUMEHEHHS METOJOB TEOPETHUECKOTO M JKCIIEPUMEHTAIBHOTO HCCIIEeIOBaHHS
¢u3nyeckuX OOBEKTOB, NPOLECCOB U SIBICHHW, HABBHIKAMU TPOBENCHUS (DU3NUECKUX
9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE M 00pabaThIBaTh UX PE3yJIbTAThI

2.3.3 IIpumepnl 3aganuii. 1 cemecTp

ITpu n3MepeHuu JUIUHBIL Tena ObUIY OIPe/eNIeHbI Cloy4daliHas IOrPelHoCT A x =4 MM Y IPUOOpHas OrpeIHOCTh
cn

AXx np— 3 MM. YeMy IIpu 3TOM paBHA MOJTYLUIMPUHA JOBEPUTEIBHOTO BEPOSTHOCTH HHTEpBaa?

ITpn m3mepennu auamerpa mapuka ObUIO MpoBeneHO 3 m3MepeHws. [Ipu 3Tom ObUTH TONydYeHBI 3 3HAYECHUS JIHHBI

d,=0,9mm, d,=1,1mm u d3=1,0Mm. Yemy npubIu3HTEIEHO PaBHA CPEIHSS KBAAPATHIHAS OIIHOKA H3MEPEHHIT?
[Ipu m3MepeHNH IIWHEI MpeaMeTa OBUIO MpoBeneHo 5 m3MepeHuil. Ilpu 3ToM OBUTH MONMy4YeHBI 3 3HAYECHUS [IHHBI

11:8,1MM, 12:8,0MM, ]3: 8,0 MM, [4:8,0 MM U 15: 7,9MM. YeMy npuOIN3UTETLHO paBHA CPEAHSs KBaJIpaTHUHAS

oImuOKa U3MEpeHit?
Bo cKoibKO pa3 M3MEHHTCSI YCKOPEHUE CBOOOHOTO MaJCHUS, €CIIN yIAIUTHCS OT IMMOBEPXHOCTH 3€MJIM Ha PacCTOSHHE,

paBHOe paauycy 3emin?

[eprox MaTeMaTHUECKOTO MasiTHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 c¢. Kakum Oynet nepro 3Toro MasTHUKa, €Clii
€ro MOMECTHUTh B JTU(T, KOTOPBIA ABUKETCSA BHU3 ¢ yckopenuem 0,84 g?

Onuoponueiit auck mMaccsl M=1 KT u paguyca R=1 M karurcs mo ropH30HTaILHON MOBEPXHOCTH CO CKOPOCTBIO

V =1 M/c 6e3 npockans3piBanms. HaliiuTe KHHETHIECKYIO SHEPTUIO STOTO IHCKA.
Ilapuk nuamerpoM d, ABUKETCA B KMAKOCTH € BA3KOCTBIO 11 CO CKOPOCTBIO V, IPH 3TOM Ha HETO JCHCTBYET CHJIa BA3KOT

tpenus F. Uemy Oyner paBHa 9Ta CHia, €CIH 3TOT XK€ IIAPHK OyACT ABUTaThCSA B JKHAKOCTU C BS3KOCTBIO 21] €O

\%
CKOPOCTBIO §?

I'pysuk mMaccel M=1 KI' coBepmaeT cOGCTBEHHBIE 3aTyXaloNIue KoaeOaHus Ha TPYKHHKe XkecTkocTh K=2-— mo
M

Tt
3aKOHY X(t):Aexp(—Bt)COS a)t+z , tne A=0,01 ™, p=0,1 ¢, w=2 ¢ Haiitn Jorapu(pMHYCCKUH

JACKPEMCHT 3aTyXaHUA.

2.3.4 TIpumepsI 3aJaHuii. 2 cemecTp

K 3H€KTpH‘I€CKOﬁ CXEMC, COCTOHH.[eﬁ H3 IBYX PE3UCTOPOB U UCTOYHUKA TOKA, MOAKIOYCHBI ABA UACAJIbHBIX BOJIBTMETPA.

IMokasanus nepsoro BosibTMetpa V| paBHo 20 B. UTo nokasbiBaeT BTopoii BoasTMeTp V ,?

2. Yemy pasno conpotusnenue nenu, eciu R, =1 OM, R,=3 Om, R,=1 Om? —] R, R, -

ManenbKuil IapuK UMEET 3apsa ( U CO3JAET B TOUKE, HAXOIAUICHCSA HA PACCTOSHMHU I'OT 3apsjia, JJIEKTPOCTATHYECKOE
TI0JIe HANPSKEHHOCTHIO, paBHOIl o Moxymo E. Illapuk TOMONTHUTENBHO 3apsAMIM U €ro 3apsj cTal paseH 2 (. Yemy
CTaJia paBHa HaNPSKEHHOCTE BJIEKTPOCTATHYECKOTO OIS 3TOTO IApHKa B TOUKE Ha PACCTOSHUH 2 I'OT HEro?

WMeercs kaTyInka, JJIHHA KOTOPOM BO MHOro pas MmeHblie ee paauyca R. Karymka comepxutr N BHTKOB, 1O Hel
TnpoTeKaeT TOK, cuioif I, MpH 5TOM MarHuTHas MHAyKIHS B LIEHTpE Takol KaTymkd pasHa B,. Uemy Gyner pasHa
MarHUTHas MHAYKIHWS B IEHTPE KaTYIIKH, €CITH YBEITUYUTh KOJIMYECTBO BUTKOB B HE B 2 pa3a, a TOK, IPOTEKAIOUINil B HEeH
YMEHBIIUTH B 2 paza?

3apsbKeHHast YacTHIA JBMIXKETCS B OJHOPOJHOM MAarHMTHOM ITOJIE€ TI0 OKPY>KHOCTH, paguyca R. B HEKOTOPBI MOMEHT
BpEMEHU MHAYKIMIO MarHUTHOTO MOJI yYMEHbIIMIU B 3 paza. KakoB cran paauyc OKpYy»HOCTH, MO KOTOpPOH cTajia
IIBATATLCS YacTHIa?

KonebarenpHbI KOHTYp MMEET JOOPOTHOCTB, PaBHYIO 10°. Ha ckombko MIPOICHTOB MPHOIM3UTEIIEHO YMEHBIIACTCS
SHEPrHs BBIHYXKJICHHBIX KOJICOAHHI B TAKOM KOHTYpE 3a mepuo’?




1%
1
7. JIBa 3JIEKTPOHA BPALIAIOTCS B OJHOPOJHOM MArHUTHOM TI0JIE. ECIIM MX CKOPOCTH OTHOCATCS Kak — = 2, TO OTHOLIEHHE W)
V)
R,
paanycoB BpalleHUs] —— PaBHO
R,
8. Kak m3meHHTCS paccTosHHE MexAy HHTep(epeHIMOHHBIMH MojocaMu B onbiTe HOHra, ecnm paccrosHHE MEXAy
9KpaHaMH YBEJIWYHTH B 2 paza’?

9. B omnpiTe FOHTa mymaa BostHb! m3MeHmtack ¢ 600 M Ha 400 M. Kak n3MeHunach muprHa MoJIOC Ha dKpaHe?

10. Tlepmon mmudpaxmuoHHON pemeTkn paBeH d. Kak M3MEHHTCS pacCTOSHUE MEXKIY TJIaBHBIMA MaKCHMyMaMH IpH
Judpaknuy cBeTa Ha MU(PPAKIMOHHON pemeTKe NMpH HEOONbIIMX yrilax XU(paKIHu, €CIH Meprox AU(GPaKIMOHHOH
pemeTkn OyneT paBeH 2d, a MOJI0KEHUE MEX/Ty PEIIETKOM U 3KpaHOM He U3MEHHUTCS?

11. Kak n3MeHMnach TeMIepaTypa 4epHOIo TeNla, €CIH UIMHA BOJIHBI, COOTBETCTBYIOIAs MAaKCUMyMy €r0 CHEKTPaIbHOU
TITOTHOCTH SHepreTHecKoii ceetuMocTH, cMectutest ¢ A; =300 MKM n0 A, =100 MKM?

12. Kak Oblia U3MEHEHA 4acTOTa CBETa, €CJIM MaKCHMaJIbHAsl CKOPOCTh JIEKTPOHOB Npu (poTodddekTe Bo3pocaa B 3 pasza?
PaboToit BeIX0/1a 2IEKTPOHOB U3 METaJlIa MpeHeOpeyb.

2.4 IlepeyeHb BONIPOCOB JIsl NOATOTOBKH 00y4aKOIIUXCS K MPOMEKYTOYHOM aTTeCTAMHI
1 cemectp

1. Cuctema otcueta. [IpolineHHslii myTh U nepemenieHne. Pagmyc BeKTOp, BEKTOp CKOPOCTH, BEKTOP YCKOPEHMS M CBS3b
Mex Iy HUMH. CpeIHssl CKOpOCTh U cpellHee yCKOpeHue. TaHreHnuanbHoe U HOPMaIbHOE YCKOPEHUS M X CBA3b CO CKOPOCTHIO.

2. JIBM>KeHHE JacTHIBI [0 OKPYKHOCTH. BEKTOpEI yrita moBOpoOTa, yIIIOBOM CKOPOCTH M YIIOBOTO yCKOpeHUs. CBsI3b MEXKIY
YTJIOBBIMH ¥ THHEHHBIMH BETHYNHAMH.

3. Ilepserii 3akoH Herotona. [Tonstie maccel. Bropoit 3akon Hetorona. Ilonsarue cumel. Cioxenue cui. Tperuit 3aKoH
HeroTtona. I'pannIsl IPUMEHUMOCTH KITACCHYECKOTO CIIoco0a ONMCaHuUs JBIKEHHUS YacTHII.

4. OCHOBHBIE CUJIBI B MEXaHUKE: CUJIbI BCEMUPHOT'O TSATOTEHUS, CHIIbI TPEHHS CKOJNBKEHHS, CUIIbI CONIPOTUBIICHUS, YIPYTHE
CUJIBI.
. 3aKOH U3MEHEHHS U COXPAaHEHHUS UMITYJIbCa MEXaHUYIECKOI CHCTEMBI.
. Hentp macc. OCHOBHO# 3aKOH MOCTYNATENBHOTO ABMYKCHUS [IEHTPa Macc.
. YpaBHEHME ABUKEHUS Teja MEPEMEHHOW MacChl.
. 3aKOH U3MEHEHNSI KHHETHIECKON 3HEpTUH cucTteMsl. PaboTa M MOIIHOCTS.
. KoHncepBatuBHbIe (MOTEHIMANBHBIC) M HEKOHCEPBAaTUBHbIE bl [ToTeHIManbpHas sHeprusi. CBsA3b MEXy HOTCHIIHATbHON
SHEpruer u CUJIoMu.

10. 3axoH U3MEHEHHUS U COXPAHEHHSI TOJTHON MEXaHUYECKON SHEPIrUH CUCTEMBL.

11. MoMeHT uMIysbca MaTE€pUaNbHOM TOUYKH. MOMEHT HMIIyJbCca MEXaHMYECKOM cHcTeMbl. MOMEHT cuibl. MoMeHT
UMITyJIbca 1 MOMEHT CHUJIBI OTHOCUTEIHHO OCH.

12. 3ak0oH U3MEHEHHUS M COXPAHEHHSI MOMEHTa UMITYIbCa MEXaHHUECKON CHCTEMBI.

13. IlenTpanpHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCONIOTHO yIpyroe M aOCONIOTHO HEYIpyroe croikHoBeHHe. CKOpoCTH
YaCTHII TIOCIIE CTOIKHOBEHHSL.

14. OcHOBHOH 3aKOH BpamaTeJIbHOTO JBIKCHHUS TBEPIOTO Tella BOKPYT HETOABMKHON OCH.

15. Onpenenennie MoMeHT uHepuun. Teopema Illtelinepa.

16. MOMEHT MHEpLHHU TOHKOTO CTEP>KHS OTHOCUTEIBHO OCHU, IEPIEHAUKYISIPHON CTEPIKHIO.

17. MOMEHT UHEPIMH OAHOPOJHOIO JUCKA, OTHOCUTENIEHO OCH, MEPIEHANKYJIIPHOI MIIOCKOCTH JUCKa U MPOXOASIIEH uepes
€ro LEHTP.

18. MOMEHT HHEpUHHU OJHOPOIHOTO IIapa, OTHOCUTENIFHO OCH, MPOXOASIIEH depe3 ero HEeHTp.

19. Kunetnueckas 3HEprys BpallaTeIbHOTO IBI)KEHHS TBEPIOTO Tea.

20. UneansHas xuakocts. CTarioHapHOE TeUCHNE WICaTbHOM KUIKOCTHA. Y paBHeHHEe bepHymmm. Bsskas xunkocts. CHITEI
BHYTPEHHETO TPEHHS.

21. llpuanun  otHocutenbHOCTH [ammnes. [IpeoOpazoBanust [amummes. [IpHHIUI OTHOCHTENBHOCTH B PEISTUBHCTCKOM
mexanuke. [IpeoOpazoBanus JlopeHna 11t KOOpIUHAT ¥ BPEMEHH U MX CIIECACTBHSL.

22. PenstuBuctckuii umimyiisc. [lonnast sHeprust yacTuipl. [luHaMUYeCKUe U CTAaTUCTUYECKHE 3aKOHOMEPHOCTH B (pH3HKe.

23. Jlebopmanuss TPOAOJILHOTO pacTsikeHus (CxaTus) TBepaoro Ttena. Hampspkenue. OTHOCHUTEIbHOS Y/UIMHCHHE.
Koapduuuent ynpyrocru. Moayins FOnra. 3akon I'yka mist pactspkenus (cxarust). ledopmariust caiBura TBepaoro tena.

24. Onpenenenne KoneOaHWN B MEXaHHUYECKOH cucTeMe. [ apMoHW4Yeckue KojeOaHus. YpaBHEHHWE TapMOHUYECKUX
KoJIeOaHUH | ero pemeHne. | eoMeTpuieckas HHTEPIIPETAIUs TApMOHNIECKUX KOJIeOaHUH.

25. ®opMmyna CIOKEHHUS IBYX TAPMOHHUECKUX KOJICOaHUI.

26. [IpyXUHHBIA U MAaTEMAaTUYECKUI MasiTHUKH.

27. dusndyeckuil MasiTHUK.

28. YpaBHEHHE 3aTyXarOIIMX TAPMOHUYECKHUX KoJieOaHuil 1 ero penieHre. Y clIoBUE CYIIECTBOBAHUS 3aTyXalOIUX KOJIeOaHHH.
XapaKTepUCTHKH 3aTyXalolIuX KojieOaHW: YacToTa, Mepuoi, Kod(QGHUIUEHT 3aTyXaHHus, JIorapu(pMUUECKH AEKPEMEHT 3aTyXaHHs,
JIOOPOTHOCTb.
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29. YpaBHEHHUE BBIHYKICHHBIX KOJICOAHUH MO/ ACUCTBUEM TapMOHHYCCKH M3MEHSIONICHCS BHEITHEH CHIIBI U €T0 PEIICHHUE.

30. SIBnenue pezoHanca. PesonancHas yactora.

31. BonHoBsie nBmwkeHus. [lnockas cunycouanbHas BoiHa. berymiye u ctosune BoyHbl. YacToTa, ATMHA BOJIHBI, BOTHOBON
BEKTOD, (ha3oBast CKOPOCTb.

32. [Ipenmer TepmoanHamMuKH. OCHOBHBIE TIOHSTHS W OIpPENENeHHS TEPMOJMHAMUKHA  (MaKpOCKOIMYEcKas CHCTeMa,
BHYTPCHHHE U BHEITHUE TTAPaMETPHI, COCTOSHIE, PAaBHOBECHE, PABHOBECHBIC 1 HEPAaBHOBECHBIE COCTOSIHUS, IIPOIIECC, PABHOBECHBIE U
HEPaBHOBECHBIC TIPOIIECCHI).

33. O0miee HavasI0 TepMOANHAMUKY. [TOHITHE SMIIMPUYECKON TeMIIepaTyphbl.

34. OcHOBHBIE OJOXKEHUS KHHETUYECKOI TeOpHH UAEaIbHOTO ra3a. Y paBHEeHHE KUHETUUECKON TEOpUH Tra30B JUIs AaBICHHUS.

35. PacnpesiesicHre SHEPTUH MOJIEKYJI 10 CTCIICHSIM CBOOO/IBI.

36. 3akoH MakcBeJia o pacripezieieHuu MOJIEKYJT HASaTLHOTO ra3a Mo CKOPOCTSAM U SHEPTUSAM TEIUIOBOTO JBIKEHUSI.

37. bapometpuueckas ¢hopmyina. Pacipenenenue bonbimana.

38. BHyTpeHHsII SHeprus TepMOAWHAMHYECKOH cucTeMbl. llepBoe Haudamo TtepmoamHamMuku. Dopmyrna mis pabOTHI
uaeaxbHOTo rasza. ['paduueckoe npeacrasieHne paboThI rasa.

39. TemmoeMKOCTh TEPMOAMHAMHYECKON CHCTEMBI. Y IebHAS U MOJIIPHAS TEIUIOEMKOCTH. TeII0eMKOCTh B H30XOPUIECKOM U
n300apryecKOM IpoLeccax U CBSA3b MEXy HUMH. BHYTpeHHsIS SHEprus naeabHoOro rasa.

40. AnnabaTudeckuii mpouecc U ero ypaBHenue. Padora raza npu agnabaTniyeckoM mporecce.

41. ITonuTponuyecKuii MpoIece 1 ero ypaBHEHUE.

42. neanpHBIt M peanbHBIN ra3el. YpaBHeHHs MenaeneeBa-Knanelipona u Ban-nep-Baanbca. BryTpennsst sHeprus
peanpHOTO rasa.

43. Bropoe Ha4ajo TePMOJHMHAMHUKH B Pa3IMIHBIX (POPMYITHPOBKAX.

44. Obparumble U HeoOpaTuMele mporiecchl. [loHsTre sHTpormu. CBolicTBa 3HTponmH. POPMYIHPOBKAa BTOPOTO Hadaia
TEPMOJWHAMHUKH C MCIIOF30BaHUEM TOHATHA dHTpornun. Teopema Heprera.

45. DHTpOIUs UAEATBLHOTO ra3a.

46. TeruoBeie MamuHbl. KITI TeriaoBoi MaliyHe.

47. Huxn Kapuo. KITJI nukna Kapno. Teopema Kapho.

48. CTaTUCTUYECKUHA CMBICI SHTPOIIHH.

2 cemecTp

1. Onekrpuueckue 3apsabl U uX cBoicTBa. 3akoH Kynona. HampsbkeHHOCTB anexTpocTratuueckoro mnons. ITpuHiun
CYNEPIIO3ULIMHU IIIEKTPOCTATUUECKUX TOJTEH.

2. Teopema 'aycca 1 2J1€KTPOCTaTUUECKOTO MOJIS B BAKYyMe.

3. Ilpumenenue Teopemsl ['aycca k pacueTy HEKOTOPBIX JIEKTPOCTATHUECKUX MOJIeH B BaKyyMe.

4. upkynanus BEKTOpa HANPSHXKEHHOCTH DJIEKTPOCTATHUECKOrO  MOJIS. Teopema o 1wpkynanun. IloreHnman
EKTPOCTATUUECKOTO 1ojst. CBsI3b MOTCHIMAA U HATIPSHKCHHOCTH.

5. Onexrpuueckuii aumonk. [lone aumons.

6. Ausnexrpuxwn. [omsipu3amnust Qu3IeKTpUKOB. Bektop momspuzannu. HampsykeHHOCTH OIS B IUAIEKTPHKE.

7. Onextprueckoe cmenienue. Teopema ["aycca 11t BEKTOpa JIEKTPHUECKOTO CMELIEHHS.

8. YcnoBus Ha rpaHuLe pasjena IByX AUAIEKTPUUECKHUX CPEN.

9. IIpoBOJHMKH B AJIEKTPOCTATHUECKOM HOJIE.

10. DnexTpuyeckast eMKOCTh YEAMHEHHOT0 MpoBoAHMKA. KoHaeHcaTophl. DIEKTPOEMKOCTh KOHJEHCATOpa.

11. DHeprus cucTeMsl 3apA710B, YEAUHEHHOTO POBOHNKA M KOHAGHCATOpa. DHEPTHUS DJEKTPOCTATHYECKOTO IO,

12. DnexTpuyueckuii TOK, CUjIa U MIIOTHOCTh TOKA.

13. 3axon Oma. ConpoTuBieHue MpoBOIHNKOB. PaboTa n MomHoCTh. 3akoH Jloyis-JIeHta.

14. CroponHHne cuibl. DIESKTPOABIKYIIAA CHIIA U HanpshkeHne. 3akoH OMa A1l HEOZHOPOTHOTO YYacTKa IICTIH.

15. MpaBuna Kupxroda mi1st pa3BeTBICHHBIX IETICH.

16. DnexTponpoBoaHOCTh MeTau1oB. Hocurenu Toka B MeTamnax. HepocraTrouHOCTb KiTaCCHYECKOM 2JEKTPOHHOU TEOPHUU.

17. DnexTpuyeckuil TOK B BakyyMe. Te€pMO3JIEKTPOHHAs SMUCCHS.

18. YpoBens ®depMu. DneMeHThl 30HHOH TEOPUHM KPUCTAIOB. 30HHAsA CTPYKTypa 3HEPreTHYECKOIO CIIEKTpa JIEKTPOHOB
TBEPJIOTO Tena.

19. MarauTHOE TOJIe M €ro XapaKTepUCTHKU. MarHutHas uHAyknws. 3akoH buo-CaBapa-Jlamuraca. MarHuTHoe mone
IBIDKyIIerocs 3apsga. 3akoH Ammnepa. Cria Jloperma.

20. Teopema 0 HUPKYJISLMU BEKTOPA MATHUTHOW MHAYKLIMH.

21. Ilotok BekTOpa MarHUTHOM uHAYyKUKU. Teopema ["aycca nst BeKTopa MarHUTHON MHYKIUH.

22. MarauTtHoe I0Jie COJIEHOU 1A U TOpPOoua.

23. Pabora 1o nepeMerieH1io MPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

24. DHeprus MarHUTHOTO MOJIS.

25. MarauTHoOe 1oJie B BeIlecTBe. SIBjeHne HaMarHn4uBaHusl. BekTop HaMarHM4eHHOCTH.

26. BekTop MarHuTHOW WHAYKIIMH B BEUIECTRBE.

27. HampspkeHHOCTh  MarHUTHOTO TOJNs.  MarHWTHass BOCIIPHMMYHMBOCTh M MAarHWTHas HPOHHIAEMOCTh. Teopema o
UPKYJLIIAH IS BEKTOPA HANPSDKEHHOCTH MAarHATHOTO MOJISA.

28. YcnoBust Ui MArHUTHOTO TIOJISL HA TPAaHMIIE pa3/ielia IByX MarHeTHKOB.

29. lnamMarHeTHKy U nnapamarneTuku. deppoMarneTuku u ux coiictsa. [Ipupona ¢peppomarnernsma.

30. SBneHue 1eKTpOMarHUTHOM nHAYKIUY. 3akoH Papajies U ero BBIBOJ U3 3aKOHA COXPAHEHUsI YHEPTUU.

31. UHAyKTUBHOCTH KOHTYpA. SIBNeHHE CaMOUHIYKIIUH.

32. Toxu mpu pa3MbIKaHUM U 3aMBIKaHHUHM I1enH. B3anmHas naaykius. TeopeMa B3aHMHOCTH.



33. BuxpeBoe deKTpruecKoe nojie. ToK cMeleHusl.

34. YpaBHeHus MakcBenia Jyis 31eKTPOMAarHUTHOTO MOJIS.

35. KonebarenbHblit KOHTYp. YpaBHeHHE KOeOaHHil B KOJIeOaTeIbHOM KOHTYPE U €ro pelIeHHe.

36. BeIHYX/I€HHBIE JIeKTpHUECKUE KOJIeOaHUs B KOJIeOaTeIbHOM KOHTYype. SIBIeHHe pe3oHaHca.

37. IlepeMeHHBII1 3JIEKTPHUIECKUI TOK. MOIIHOCTE, BBIACIsIEMas B IIETIH IEPEMEHHOT0 TOKa. [leiicTByomie 3HaYeHU TOKa U
HaIpspKeHNUS.

38. DnextpoMaruutHele BONHBL. JnddepeHinanbHoe ypaBHEHHE BIICKTPOMAarHUTHOM BOJHBI W €ro penieHue. Bekrop
IToliTuHra.

39. CeetoBble JTyuu. 3akoHbl reomeTpuueckoit ontuku. [Ipunnun Gepma.

40. UentpupoBaHHble onTHueckue cuctemMsl. JInnzel. Dopmyia ToHkoi uH3b1. [TocTpoeHune n300paxkeHuii B InH3aXx.

41. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MIHTepdepeHius cBera. Y CloBHe MaKCUMyMOB U MUHHMYMOB.
Mertoasl HabIrOAeHUS HHTEP(EPEHIIMH CBETa.

42. arepdepeHius cBeTa B TOHKHUX IUICHKAX M INIACTHHKAX.

43. Konbra HeroToHa.

44. Tudppakuus cBeTOBHIX BOH. Metox 30H @peHerns.

45. Nudpakuus Openens Ha KpyTiioM OTBepCTHH U aucke. Crupans Openens.

46. Nudpakuus OpayHrodepa Ha OZHON ILEINH.

47. Mudpakuus Opayurodepa Ha 1udpakiOHHON pEIIeTKE.

48. Jluctiepcus cBeTa. DNEKTPOHHASI TEOPHSI JUCTIEPCHH.

49. EcrecTBeHHBI ¥ MOJSIPU30BaHHBIA cBeT. [loisipu3anusi cBeTa HpU OTPAKCHWH M IPEIOMIICHMM Ha TPaHUIIE ABYX
JIM3IIEKTPUKOB.

50. Ionsipusanust cBeTa Mpu NPOXOKAECHUH YEPE3 AHU30TPOIIHBIE KPUCTAILIBL.

51. TennoBoe U3Ny4YEHUE U €r0 XapaKTEPUCTHKHU.

52. 3akoHBI TEeTUIOBOr0 M3Iy4deHus (3akoHbl Kupxroda, Credana — bonsrimana, Buna, hopmyisr Penest-xunca u [Tnanka).

53. ®oroaddekr. 3akonbl PoTOIPPeKTa U MX OOBICHEHHUE C TOYKU 3PCHUSI KBAHTOBOW TCOPHUH CBETA.

54. D dexr KoMnTona u ero sjieMeHTapHasi TEOpHsI.

55. Pa3BuTune npencTaBieHHA O CTPOCHUH aToMa. BopoBCKast TEOpHst BOIOPOIONIOI00HOT0 aToMa.

56. KopIryCKyIIpHO-BOJIHOBOM yalTu3M CBOMCTB BelecTBa. BonHbl e bpoiis u nux cBoicTBa.

57. CootHomeHnne HeonpeaeaeHHocteil [ eiizendepra.

58. BotHOBast pyHKIWSI U €€ CTATUCTHYECKUA CMBICI.

59. O6mee ypasaenue lllpenunrepa. Ypasunenune Llpeaunrepa fi1st CTallMOHAPHBIX COCTOSHHH.

60. YacThua B 0JHOMEPHON NOTEHIUANBHON sIME.

61. [IpoxoxxaeHne YacTHLEH NOTEeHIIMAIBHOTO Oapbepa.

62. BomopomomnoaoOHbIe aTOMbI. JHEpreTHdeckne ypoBHH. IloTeHIManbl BO30OYKACHUS U HOHH3AmKUU. CHEKTPBI
BOJIOPOJIOTIOTOOHBIX aTOMOB.

63. Hepa3nmnauMoOCTh OJJUHAKOBBIX YaCTHUI] B KBaHTOBOU MexaHuke. [Tpurammmn [Taymu. CTpykTypa SHEpreTHUECKUX YPOBHEH B
MHOTO3JIEKTPOHHBIX aTOMaX.

64. Tunsl cBsI3€H AIEKTPOHOB B aTOMaX.

65. Monekyina Bonopoaa. @uznyeckast Ipupoa XUMUYecKou cBsi3u. IOHHAs 1 KOBaJIEHTHas! CBSI3U.

66. DneKkTpoHHBIE, KoJieOaTeNbHbIE U BpalllaTeIbHbIE COCTOSHUS MHOTOATOMHBIX MOJIEKYJ. MOJIEKYJISIpHBIE CIIEKTPHI.

67. DneMeHThl KBaHTOBOH TEOpHM H3JIy4eHHs. BBIHYXIEHHOE W CHOHTaHHOE H3iayueHue (oroHoB. [IpuHIMI pPabOTEI
KBaHTOBOI'O FeHepaTopa.

68. Ctpoenne aToMHOTrO0 siapa. Mozenu sapa. SnepHble peaknuy. 3aKOHBI COXPAHEHHS B SAACPHBIX PEAKLIUAX.

69. PagnoakTrBHEIE IpeBpaiieHus siaep. Peakius ssgepHoro nenenus. LlenHas peaknus neneHus. SInepHbIil peakTop.

70. DneMeHTapHBIC YaCTHUIIBI U UX B3aUMOJICHCTBUS.

3. MeToauyeckne MaTepUAaJibl, ONpeeJsouue NPpoueaypy 1 KpUTepUr OLeHUBAHUS
c(popMHPOBAHHOCTH KOMIIETCHUMI NIPU NPOBEACHUHU MPOMEKYTOYHOM aTTeCTAllUH

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBBIX 3aJaHUM

- OIICHKa «OTJHMYHO» BBICTABISACTCA OOydYarOIEMyCs, €CIM KOJMYECTBO MPABHIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero 06bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKA «XOPOII0» BBICTABISIETCS 00YUaIOIIEMYCsI, €CITH KOJTUYECTBO MPABUIIBHBIX OTBETOB Ha BOMIPOCHI
— 89 — 76% ot o6m1ero 00bEMa 3aTaHHBIX BOTIPOCOB;

- OILICHKAa «Y/AOBJIETBOPHUTEJBHO» BBHICTABIACTCA OOYyYArOMIEMYCs, €CIH KOJWYECTBO IPABUIBHBIX
OTBETOB Ha TeCTOBbIE BOMPOCHl —75—-60 % oT 061iero 06bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEY/OBJIETBOPUTEIBLHO» BBICTABISACTCS OOYyYarOIIeMyCs, €CIH KOJHYECTBO IMPaBUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3aIaHHBIX BOIPOCOB.

Kpurtepun (popMupoBaHusi OLIEHOK 110 pe3y/1bTATaM BbINOJHEHHUS 3aAaHUI
«OTJIMYHO/324TEHO» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO ITOJIHOCTBIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo110/3a4TeH0» — CTaBUTCA 32 padOTY, BHIOJIHEHHYIO TIOJTHOCTHIO, HO TIPU HAJIMYWU B Hel He Oosee
OJTHOW HErpyOOi OIMOKHK M OJTHOTO HeJloueTa, He O0JIee TpexX HEJ0UYETOB.



«Y10BJIETBOPUTEJIBLHO/3aUTEHO» — CTaBUTCA 32 paboTy, €ciau 00ydYaroUIMiiCs MPAaBUIIBHO BBIMOJIHMI HE
MeHee 2/3 Bcell paboThl WM JOMYCTUI HE Oojiee OHOM Ipy0oil OIMMOKK M IBYX HEJIOYETOB, HE OoJiee OTHOM
rpy0oif u ofHOI HerpyOoil omuOkH, He Oojee Tpex HerpyObIX OIMMOOK, OJHON HerpyOoil OmMOKH U JABYX
HEJI0YETOB.

«HeynoBJ1eTBOPUTEJIbLHO/HE 3a4YTEHO» — CTaBUTCS 3a paboTy, €CIM YUCIO OIIMOOK M HEIO0YeTOB
MPEBBICUIIO HOPMY JUISI OLIEHKHU «YAOBJIETBOPUTEIBHO» WM NMPABUIBHO BHIMOIHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- epybOvle owuUbKU: He3HAHUEe OCHOBHLIX NOHAMULL, NPABU, HOPM, He3HAHUe NPUeMOo8 peuleHus 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HeMOUHOCMU POPMYIUPOBOK, ONpedeNeHUll; HePAYUOHAIbHBIL 8100 X00A PeuleHUsl.

- He0ouembl.: HePaYUOHANbHbLE NPUEMbl 8bINOIHEHUSL 3A0AHUSL,; OMOETbHbLE NO2PEUWHOCTU 8 POPMYTUPOSKE
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUS.

Kpurtepun (popmMupoBaHusi OLIEHOK 110 3a4eTy (3K3aMeHY)

«OTJIMYHO/324TEeHO» — CTYAEHT NMpHOOpesr HeoOXOTUMbIE YMEHHMS U HaBBIKH, MPOJAEMOHCTPHUPOBAI
HaBBIK IMPAKTHYCCKOI'0 MPUMEHCHUA ITOJTYUYCHHBIX 3H&HPII>1, HC JOITYCTUJI JIOTHYECKUX U Q)aKTH‘ICCKI/IX OIINOOK

«Xopo1o/3a4TeH0» — CTyIeHT IproOpes HeoOX0AUMbIE YMEHHS M HaBBIKH, TPOJIEMOHCTPHUPOBAI HABBIK
MPAKTUYICCKOIr0 IPUMCHCHUS OJTYUYCHHBIX 3H&HPII>1; J0IMYCTHUII HC3HAUUTCIIbHBIC OIIMOKHU U HETOYHOCTH.

«Y 10BJIETBOPUTEJIBHO/32UTEHO» — CTYJICHT JJOITyCTUII CYIIECTBEHHBIE OLITHOKH.

«HeynoBjieTBOpUTe/IbLHO/HE 3aUTEHO» — CTYICHT IEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS N3Y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOUMbIE YMEHMS U HABBIKH, TOMYILEHbI TPyObIe OIIMOKH.
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	6. Муха массой 0,5 г, летящая со скоростью 2 м/с, попадает в подвешенный липкий лист бумаги массой 1,5 г. Сразу после столкновения скорость движения листа с прилипшей к нему мухой составляет
	7. Небольшое тело (материальную точку) массой 2 кг, находящуюся на некоторой высоте над поверхностью земли и имеющую потенциальную энергию равную 400 Дж, отпустили, так что через некоторое время оно упало на землю. Чему равна скорость этого тела в момент падения на землю? Сопротивлением воздуха пренебречь.
	8. Однородный диск радиуса 0,1 м, катящийся без проскальзывания по горизонтальной поверхности со скоростью 5 м/с, попадая на наклонный участок, поднимается на высоту
	9. Найдите число степеней свободы молекул идеального газа, если вся энергия его теплового движения приходится на поступательное движение молекул
	10. В двух одинаковых баллонах находится кислород под одинаковым давлением p и одной и той же температурой T. После того, как газ из первого баллона полностью перекачали во второй баллон и после этого повысили температуру в 1,5 раза, давление во втором баллоне стало равным …
	1. Колебательный контур с пренебрежимо малым сопротивлением имеет электроемкость С = 25 мкФ, индуктивность L = 0,01 Гн. Максимальная сила тока в контуре 0,1 А. Максимальное напряжение на катушке равно
	2. Прямой провод длиной L = 40 см движется в однородном магнитном поле со скоростью перпендикулярно линиям индукции. Разность потенциалов между концами провода . Индукция B магнитного поля равна
	3. Резонансная частота вынуждающей гармонической ЭДС в колебательном контуре, при которой амплитуда силы тока максимальна, равна . Чему равна индуктивность катушки в колебательном контуре, если емкость конденсатора равна ?
	4. Поток вектора электрической индукции (электрического смещения) через сферическую поверхность, охватывающую точечные заряды  = 2 нКл,  = 3 нКл,  = – 2 нКл, равен
	5. Температура абсолютно чёрного тела уменьшилась в 2 раза. Как изменилась его энергетическая светимость
	6. Красная граница фотоэффекта для некоторого металла равна . Определите минимальное значение энергии фотона, вызывающего фотоэффект. Ответ дать в эВ.
	7. Фотон рассеялся под углом на первоначально покоившемся электроне. Определить начальную энергию фотона, если длина волны рассеянного фотона оказалась равной комптоновской длине волны. Ответ дать в МэВ.
	1. При измерении длины тела было проведено одно измерение с помощью миллиметровой ученической линейки. При этом были получено значение длины l см. Чему равна инструментальная погрешность измерения?
	2. При измерении длины тела было проведено одно измерение с помощью штангенциркуля, шкала нониуса которого имеет 10 делений. При этом были получено значение длины мм. Чему равна инструментальная погрешность измерения?
	1. При измерении длины тела были определены случайная погрешность и приборная погрешность . Чему при этом равна полуширина доверительного вероятности интервала?
	2. При измерении диаметра шарика было проведено 3 измерения. При этом были получены 3 значения длины мм, мм и мм. Чему приблизительно равна средняя квадратичная ошибка измерений?
	3. При измерении длины предмета было проведено 5 измерений. При этом были получены 3 значения длины мм, мм, мм, мм и мм. Чему приблизительно равна средняя квадратичная ошибка измерений?
	2. Чему равно сопротивление цепи, если , , ?
	9. В опыте Юнга длина волны изменилась с 600 нм на 400 нм. Как изменилась ширина полос на экране?

