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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: | b1.0.10

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, SHEPTUU 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

OJIEMEHTbBI TEPMOAMHAMUKU OCHOBHEBIE
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
Knay3uyca. OuTponus. Tperbe Hagano tepmoguHamuku. /Cp/

2.2

Onpenenenue kodppuLreHTa BI3KOCTH KUAKOCTH Mo Metoxy Crokca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU ®U3NKN.

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 crartuctuke boze-Oiinmreiina u ®epmu-/lupaxa. CBsi3p S3HTPOIIUH 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 ITIOJIE B BAKYYME

DIEKTPUYECKUI 3aps/] U SIEKTPOCTATUYECKOE o€, 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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DJIEKTPOCTATHUYECKOE IIOJIE B ITPOBOJJHUKAX 1 JUDJIEKTPUKAX
DNEeKTPUYECKUH AUTIONG U 3JIEKTPUYECKUIN TUTIONBHBIM MOMEHT. JlunoibpHbIe
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.
DJIEeKTPOEeMKOCTh YeTMHEHHOTO MPOBOAHKKA. KoHIeHCaTOpBI. DHEPTHs CUCTEMBI
3apsA/I0B U JIEKTPUUECKOTrO MOJISl.

/Cp/
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OnexTpocTaTHIecKoe Mmoye B Bakyyme u Bemiectse /I1p/

34

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

3.5

[NOCTOAHHBIN SJIEKTPUYECKIMUN TOK

VYcioBus CyleCTBOBaHUSI IOCTOSIHHOIO 3JEKTPHUECKOro Toka. Cuina u
IJIOTHOCTh TOKa. YPaBHEHUE HENPEPHIBHOCTH. 3akoH OMa I OZHOPOJHOTO
ydacTKa Henmu. DIeKTPOABIKYILAs CHila U HanpsbkeHue. 3akoH OMa amst
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

DJIEKTPOAMHAMUKA

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 KOJIEBAHU A

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

DKCIIEPUMEHTAIBHOE ITOTy4EHNE 3IICKTPOMArHUTHBIX 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
paszerna IByX cpell. DHEepIus U UMITYIIbC 3JIEKTPOMAaTHUTHBIX 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. D1eKTpOHHAs TEOPHsl JUCTIepcuu cBeTa. EcTecTBeHHBIN 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 PEJIATHBUCTCKOH TMHAMUKH MaTePHAbHOW TOUKH. 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. Potodddekt. YpaBHeHUES DUHINTESHHA JITSI
BHemIHero (otodddexra. JHeprust u UMIynse (HOoToHA. JlaBIeHHE CBETa.

Do dexr KomntoHa u ero 31eMeHTapHas Teopusi. EMMHCTBO KOPIYCKYISPHBIX H
BOJTHOBBIX CBOMCTB AJICKTPOMarHUTHOTO M3ITyICHHSI.

/JTex/

7.2

KsanToBas ontuxa /I1p/




7.3

SJIEMEHTBI KBAHTOBOU MEXAHUK 1 ATOMHOU ®U3UKN
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 ®U3UKM ATOMHOTI'O AJIPA

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 ®U3UKHN DJIEMEHTAPHBIX HACTUL]

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

Koncynsramms 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
ucrionp3opanreM DMOC nnn myTeM NpoBepKH MUCEMEHHBIX padoT, IPEIyCMOTPEHHBIX PabOIMMH IIPOrpaMMaMHK AUCIUILUINH B
paMKax KOHTAaKTHOH pabOTHI M CaMOCTOSATENBHOI paboTel oOywatomuxcs. st GUKCHPOBAHUS PE3yIbTaTOB TEKYIETO KOHTPOIS
MoxeT ucrnonb3zoBaTtbest DUOC.

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. angpec




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec
TBO, 0L
JI1.1 |Cagsennes U. B. Kypc obre#t ¢pusuku. T. 3. KBantoBast ontrka. AToMHast CaHkT- https://e.lanbook.com/bg
¢uznka. duznka TBepaOro Tena. Pu3nuka aTOMHOTO Sapa U [eTepOyp
3JIEMEHTAPHBIX YaCTHI[: yueOHOe TTocobue r: Jlans,
2018
JI1.2 | CamenneB U. B. Kypc obme#t ¢pusuku. T. 2. DNeKTpUIeCcTBO K MATHETH3M. CaHKkT- https://e.lanbook.com/bg
Bonnuer. Ontuka: yaebHoe ocodne [eTepOyp
r: JlaHp,
2018
JI1.3 |YeproB A.T"., Oo6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobses A.A., KnoPyc,
Maxapos E.®., 2020
Oszepos P. I1., Xpomor
B..
JI1.4 | Cagennes 1. B. Kypc obme#t pusuku. T. 1. Mexanuka. MosekynspHas CaHkT- https://e.lanbook.com/bg
(uzmka: yaebHOE IOcOOHE [eTepOyp
r: JIaus,
2019
6.1.2. JlonosiHUTE IbHAS JIUTEPATypa
ABTOpBI, COCTABUTENU 3arnaBue Wznatensc Oi1. agpec
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.




[Ipusoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OLNEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.05 CucTeMBbl ODeCIIeYeHHSI ABHXEHHS IIOEe340B

(K00 u HaumeHoBaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus

OAeKTpPOCHaDOXeHHE XKEeAEe3HBIX AOPOT

(naumenosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe IPOLUeaypY U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



oOydeHHsI 10 IUCHHIUINHE,
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMC)KyTO‘-IHOﬁ ATTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX W OKOHYATCIILHBIX PE3YyJILTATOB

o0ecreunBaOINX JOCTHKEHHUE

IUIAHUPYEMBIX  PE3yJIbTaTOB

OCBOCHUA

®dopMbl IpoMeKyTOUHOU aTTecTaun: sauem (1 cemecmp — ounoe obyuenue, 1 Kypc —3aournoe obyuenue),

akzamen (2 cemecmp- ounoe odyuenue, 1 Kypc — 3aounoe odyuenue).

[Tepeuens kKoMIEeTeHIINMA, (HOPMUPYEMBIX B IIPOIIECCE OCBOCHHUS TUCITUTUTMHEI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOI[ WHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Cioco6en pemats HHXEHEPHBIE
3ama4n B po(hecCHoHATBHON
JeATEIEHOCTH C UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTHYECKOT0 aHallh3a U
MOJICTTMPOBAHUS

OIIK-1.2. IIpuMeHsIeT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JJIS

peLIeHus IPEAMETHO-IPO(PUITBHBIX 3a/1a9

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNSI OOBEKTOB, POLIECCOB, SBJICHHUH, TPOBOANUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaThl

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMBIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PCSyJ’ILTaTLI 06yqu1/I$[ 10 TUCIUIITINHE

O1eHOYHEIS
MaTepHabl
(cemectp 1,2; kype 1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
peLIeHus NpeAMETHO-NIPO(MIBLHBIX 3a/1a4

OOyuarommiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMCHHOW (PM3UKH U MX POJIb B PEIICHUH MPEIMETHO-
npoQHIBHBIX 33184

Tectsr m. 2.1.1, 1.
2.1.2

OOyuaronuiics ymeeT:
HCIIOJIb30BATh OCHOBHBIE MOHSATHS U 3aKOHBI (DU3UKH JJIS
peleHust MpeAMETHO-NPO(UITbHBIX 33124

Bagaun 1m. 2.2.1, m.
2.2.2

OO0yyaromuiics BrajeeT:

HaBbIKaMH TPUMCHCHUSA OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHUUYECKOM M COBPEMEHHOW (HM3MKU ISl PElICHUsS
PEAMETHO-NPOMUIIbHBIX 33184

Baganus n. 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYJIHBIE METOJIBI
TEOPETHYECKOTO M SKCHEPHUMEHTAIBEHOTO
UCCIeIOBaHUs  OOBEKTOB,  IIPOILIECCOB,
SBJICHUH, TIPOBOJUT SKCHEPHUMEHTHI IIO
3a]aHHONl ~METOIMKE U  aHAIM3HPYeT
pe3yJbTaThl

OOyuarommiics 3HaeT:

Tectsr m. 2.1.3, 1.

METO/IbI  TEOPETUYECKOr0 W  AKCIepuMeHTtansHoro | 2.1.4
uccienoBanus (QU3NUECKUX OOBEKTOB, MPOIECCOB U

SIBICHUI, METOMUKY TpOBeIACHUss ©  00paboTku

pe3yibTaToB (DU3UUECKOTO IKCIIEPUMEHTA

OOyuarommiicss yMeeT: Tectsr m. 2.2.3, 1.
HIPUMEHSTh METOBI TEOPETUIECKOTO u| 224
JKCICPUMEHTAILHOTO  HCCJICAOBAHUS  (husmyecKux

O0OBEKTOB, MPOIECCOB U  SIBICHHMA, MPOBOAUTH

(u3nyecKkre 3KCIEPUMEHTHI 10 33/IaHHOW MEeTOAuKE U
00pabaTbIBaTh UX PE3yJIbTATHI

OO0yyvaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0OB TCOPETUYCCKOIO0 U
SKCIEPUMCHTAIEHOTO  HWCCICHAOBAaHUS  (DU3MYECKHUX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMH ITPOBEACHUS
(U3MYECKUX IKCIEPUMEHTOB IO 3aJaHHOW METOJUKE U
HaBBIKAMHU 00pa0OTKHU HX PE3yJIbTATOB

Baganus 1m1.2.3.3, 1
2.34

HpOMe)KYTOLIHaSI aTrTeCTanus (3K3aMCH) IIpOBOAUTCH B OJIHOM U3 CJICAYIOMIUX (I)OpM:

1) oTBeT Ha OUIIET, COCTOSIIINI U3 TEOPETUICSCKUX BOIIPOCOB M MPAKTHUCCKUX 33/aHUII;
2) BeimonHenue 3ananuii B DMOC yHuBepcurera.

[TpomesxyTouHas arTecTanus (3a4eT) IPOBOIUTCS B OJTHOU U3 CIEAYIOIUX (popM:

1) cobecenoBanue;

2) BeimonHenue 3ananuil B OMOC yHuBepcurera.



2. Tunosbie! KOHTPOJIbHbIE 32JAHUS WM HHbIE MATEPUAIIBI VISl OLEHKH 3HAHMIL, yMEHHUIA,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2.1 TunoBsble Bonmpockl (3a1aHusl) AJ15 OIIeHKN 3HAHUI B KayecTBe 00pPa30BaTeILHOIO pe3yJbTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOUIHIicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHSATHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DM3MKH U MX POJIb B PELICHHI
HayK Ul pemieHus HPEeIMETHO- | MpeIMeTHO-TPOQMIBHBIX 33134

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaisHBIM yCKOpEHHEM MaTepPHaIbHON TOUYKH Ha3BIBACTCS

a) COCTaBIISOIIAs BEKTOpPa YCKOPEHHUS, HalpaBlIeHHas [0 KacaTebHOM K TPAeKTOPUH MaTepHATBHOM TOUKH

b) mpousseneHne BeKTOPa YCKOPEHHUS Ha KOCHHYC YTJIa MEKIY BEKTOPOM YCKOPEHHS U CKOPOCTHIO

C) mpowu3BeleHUE MOAYJIS BEKTOpA YCKOPEHUS HA BEKTOP HOPMAJTH K TPAEKTOPHH MaTepUATIbHOM TOUKU

d) cocraBnsromas BEKTOpa YCKOPEHUs, HAlPABJIECHHAs BJIOJb MPSIMOH, MEPHEHANKYIAPHON KacaTeJIbHOW K TPaeKTOPHUU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieH s MaTepuaibHOW TOUKU IPH €€ BPAILEHHH OTHOCUTEILHO OCH Ha3bIBAaETCS
a) yrom, Ha KOTOPBI TOBEPHYIACH TOUKA, YMHOKCHHBIN Ha €TUHAYHBINA BEKTOD, HAMIPABICHHBIH B CTOPOHY BIKCHHS TOUKH
b) mnpousBenenue yria moBopoTa MaTepHAIBHOM TOUKH Ha SMHIUIHBINA BEKTOP, 3a/IAf0NICH HAMPABICHHE OCH BPAIIICHUS
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pammyc-BeKTOpaMH HAYAIbHOTO M KOHEYHOTO MOJNIOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

3. Kakoe yTBepkaeHuUE SIBIACTCS MPABUIBHOM U HanboJiee TOYHOH GopMyTHpOBKOH BTOpOro 3akoHa HeroToHa

a) JIro0oe Teao MOKOMTCS MM JBHXKETCS MPAMOIMHENHO, €CJIM HA HETO HE JEHCTBYIOT HUKAKHME CHJIBI WIIH JAEHCTBHE BCEX
CHJI CKOMIICHCHUPOBAHO

b) HW3menenue ummyinbca Tena paBHO PaBHOACHCTBYIONICH BCEX CHII, ACHCTBYIONIMX HA HETO

C) B uHepumanbHO crcTeMe OTCUYeTa MPOM3BECHUE MACChl Telia HA YCKOPEHHE €ro MOCTYNaTeIbHOrO JBHKEHHS PAaBHO
CyMMe BCEX CHJI, ACWCTBYIONIUX Ha TEIIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpEeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CHITBI HA MACCy Tella

e) B mo06oii cucteme oTcueTa CyMMa BCEX CHII JEUCTBYIOIUX HA TEJO, PABHA MPOU3BEACHUIO €r0 MACChl HA €r0 YCKOPEHUE

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Tea, BRIpaKeHHast B €IMHUALAX CHITbI (KHJIOTpaMM-CHIIa)

d) cua, gelicTBYIOAS Ha TEJO, BRIPAKEHHAS B €IMHHUIAX MACChl, KOTOPYIO U3MEPSIOT B MPOIIECCE B3BELIMBAHKS TEJIA HA
Becax

€) cuia, C KOTOPOM TeJo BCIEACTBHE MPHUTHKEHHS K 3eMile JeHCTBYET HA OIOpPY WM TOABEC, YAEPKUBAIONIYIO TEIO OT
CBOOOIHOTO MA/ICHUS

5. MOMEHTOM UMITyJIbCa MaTE€PHUATbHOW TOYKH HA3bIBACTCS
a) CKasIpHOE MPOU3BEICHUE PaliyC-BEKTOPa MATEPHATIBHON TOUYKU Ha €€ BEKTOP UMITYJIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHUE UMITYJIHCA MATCPHAIBLHOM TOUKH, Ha TUICUO CHITBI, ICHCTBYIOIICH Ha TOUKY
d) wuMmyIBC MaTepHUATBHOW TOYKY B JAHHBIH MOMEHT BPEMEHH
€) TNpOM3BEACHHE MACCHl MAaTEPHATBLHOM TOUKH Ha KBAJIPAT €€ PACCTOSHUS 0 OCH BPAILCHUS

6. SIBieHue pe3oHaHCA NPH BbIHYXKJICHHBIX FTAPMOHUYECKUX KOJIEOAHUSIX COCTOUT
a) B PE3KOM YMCHBINCHHM AMIUIATYIBI KOJNEOAHWI MpH NPUOIMKCHHM YaCTOTHI BHEIIHEH CHIIBI K HEKOTOPOMY ee
3HAYEHUIO, ONIPEAEIIAEMOMY CBOMCTBAMU CUCTEMBI
b) B pe3kom yBennueHNH aMILTUTYABI KOJIEOAHUI P MPUOIMKEHUN YaCTOTHI BHELITHEH CHUIIBI K HEKOTOPOMY €€ 3HAYEHHIO,
OIpeIeNIEMOMY CBOIICTBAMU CUCTEMBI

! TlpuBomstess TUMOBBIE BOMpPockl ¥ 3agadust. OUEHOYHBIE CPENCTBA, MNPEIHAZHAYECHHBIE JUISl MPOBEACHHS ATTECTAMOHHOTO
MEpOIPHUATHS, XpPaHIATCs Ha Kadeape B JOCTATOYHOM JUISl TIPOBEAEHUS OLIEHOYHBIX MPOLEAYp KoJMuecTBe BapuaHTOB. OneHOYHbIC
CpeICTBa MOUIeKAT AKTyadM3aldd C YY9eTOM Da3BHTHS HAayKd, OOpa3oBaHUS, KYyJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COJEPKAHNS OLIEHOYHBIX CPEACTB CPeAr 00yJaromnuXcs YHUBEPCUTETA
HECYT 3aBexyromuii kapeapoil 1 npenogaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.
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b)
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d)
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b)
c)
d)
€)
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B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIVIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIeOaHWH NpH NPHOIMKEHUH 4YacTOThl BHEIIHEH CHWIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTyXaIOUIMX KoJleOaHUH

B TIPEKpAILEeHNH KoJIeOaHUH NP NPUOIMKEHNH YaCTOTHI BHEIIHEH CHIIBI K 4acTOTE CBOOOTHBIX KOJIeOaHui

7. DHTpomnHei B TepMOAMHAMHUKE Ha3bIBAeTCs (DYHKIUS COCTOSHUS TEPMOANHAMHIECKOI CHCTEMBI,

OECKOHEYHO Majloe H3MEHEHUE KOTOPOil B 00paTHMBIX IPOILeCcaX PaBHO OTHOIICHUIO OECKOHEYHO MAJIOro KOJIMYECTBa
TeIUIa, NepeaaHHOT0 CUCTEME K TEMIIEpaType CHCTEMBI

OECKOHEYHO MaJloe M3MEHEHHE KOTOPOH B HEOOPAaTUMBIX IIPOLeccax PaBHO OTHOLICHHIO OECKOHEYHO MaJIoTO KOJIMYECTBA
TeIlIa, IePeIaHHOr0 CUCTEME K TEMIIEPATyPe CHCTEMBI

M3MEHEHHE KOTOPOH B JIFOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJMYECTBA TEIUIa, IEPEAaHHOr0 CUCTEME K TeMIlepaType
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

0ECKOHEYHO Majoe M3MEHEHUE KOTOpPOil B HEOOpaTHMBIX IPOLECCaX PABHO IPOU3BEICHUIO OSCKOHEYHO Masloro
KOJIMYECTBA TEIUIA, HePEAaHHOTO CUCTEME U TeMIIePaTyPhl CHCTEMBI

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUIL. 2ceMecTp

1. Yro Ha3wIBaeTCs TNOTCHIUAJIOM 3JICKTPOCTAaTUYECKOTO ross?

HaHpSDKeHHOCTL QJICKTPHUYICCKOT'O ITOJIA B I[aHHOI>'I TOYKEC IPOCTPAHCTBA, YMHOXXCHHAA HA paAuyC BEKTOP ,Z[aHHOfI TOYKH
Cpe,I[I/I AaHHBIX OTBETOB HCT IIPABUJIIbHBIX

Pa6ora mo NEPEMCUICHUTIO CAUNHUYHOIO IMOJIOKUTCIIBHOTO 3apsaja U3 HaHHOﬁ TOYKHU IIPOCTPAHCTBA B OCCKOHEYHOCTh
IloTenumansHas OHEPIrus NMPpOMU3BOJILHOIO 3apsiaa, HOMCIICHHOTO B JAHHYI0 TOYKY IMPOCTPAHCTBA

CI/IJ'Ia, ,I[eﬁCTByIOH.[aﬂ Ha €,I[PIHI/I‘IHBII>‘I IIOJIOXKUTEIIbHBII 3apsina, HOMeH.[eHHLIﬁ B JaHHYIO TOYKY IIPOCTPAHCTBA

2. KoHzaeHcaTopoM Ha3bIBACTCS

JB€ IUIOCKMX IUIACTHHBL, pa3J€lCHHBIX CIOEM JHUAIEKTPHKAa C OTIHYHOM OT EJWHHIBI JUIIEKTPHUYECKOU
MPOHULAEMOCTBIO

mr000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIUBATH SJIEKTPUIESCKUE 3aPsIbl

JIBa U30JIMPOBAHHBIX APYT OT Apyra KOHLIEHTPUUECKUX LWINHIPA

CUCTEMA, COCTOALIASL U3 IBYX U30JMPOBAaHHBIX APYT OT APYyra IPOBOJHUKOB

10001 IPOBOAHUK, €CIIU OH 001aaeT 3IEKTPUIECKON EMKOCTBIO

3. Chopmymupyiite Teopemy [aycca st 3IEKTPUIECKOTO OIS B BAKYyMe

Iupkynanus BeKTopa HanpsHKEHHOCTH ANEKTPUYECKOT0 HOJIS 1o TF000MY 3aMKHYTOMY KOHTYPY paBHa HYIIIO

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHUYECKOTO IOJIS 4Yepe3 IMPOU3BONIBHYIO TOBEPXHOCTh PaBEH anreOpandecKoi
CyMMe 3aps/10B, HAXOSIIUXCS Ha STOH MOBEPXHOCTH, I€JIC€HHON Ha ANEKTPUUYECKYIO OCTOSHHYIO

IToTox BeKTOpa HANPSHKEHHOCTH MIEKTPUYECKOT0 OIS Yepe3 MPOU3BOIIbHYIO 3aMKHYTYIO TOBEPXHOCTh PaBHA HYIIO
LlupKysIsiiusi BEKTOpa HANPSHKEHHOCTH AJIEKTPUUECKOTO T0JIs 110 JII0OOMY 3aMKHYTOMY KOHTYPY PaBHa IOTOKY BEKTOpa
HaNpsKEHHOCTH 3JIEKTPHUYECKOTO MO Yepe3 IPOU3BOIBHYIO IIOBEPXHOCTD, OMUPAIOIIYIOCS Ha 3TOT KOHTYP

[ToTox BekTOpa HAMPSHKEHHOCTH AJIEKTPHUYSCKOTO TOJNS dYepe3 INPOU3BONBHYI0 3aMKHYTYIO ITOBEPXHOCTH pPaBEH
anreOpanvdecKkoi cymMMe 3apsiIOB BHYTPH STOH TOBEPXHOCTH, JCICHHON Ha ANEKTPHUYECKYIO TOCTOSHHYIO

4. Cohopmynupyiite nepBoe npasmwio Kupxroda

AnrebOpanyeckas CymMma TOKOB B JIF0OOM KOHTYpE IIE€ITU paBHA HYJIIO

AnreOpandeckasi CcyMMa TOKOB B JIFOOOM y3JI€ IIeITH paBHa HYJIIIO

Anrebpardeckas cymma 3/1C B KaKIOM KOHTYPE paBHA HYITIO

Anrebparmdeckas cymma J/IC B KakJOM KOHTYpe paBHa anreOpanmdeckodl cyMMe IpOW3BEACHUI CHIBI TOKa Ha
COIIPOTHUBJICHHUE BCEX yYACTKOB KOHTYpa

AnreOpandeckasi cyMMa I1aIeHIH HaIpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHA HYIIO

5. BekTOpoM MarHMTHOM WHIYKIIMH Ha3bIBAETCS

BEKTOpHas (u3nyeckas BEIWYMHA, MOJYJIb KOTOPOW PaBEeH OTHOUIEHHIO MAaKCHMaJbHOW CHIIBI, JEWCTBYIOIICH cO
CTOPOHBI MArHUTHOTO MOJISl HA OTPE30K MPOBOJHMUKA C TOKOM, K CHJIE TOKA B IPOBOJHUKE

BEKTOpHas (pu3nueckas BeJIM4YMHA, MOAYJIb KOTOPOI paBeH OTHOIIEHNIO MAKCUMAaJIbHOI'O0 MEXaHUYECKOI0 MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIICHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MUECKasi BEJIMYMNHA, MOIYJIb KOTOPOH PaBEH OTHOIIEHUIO MHHHMAIBHOTO MEXaHMYECKOTO MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pM3MIECcKasi BEIMINHA, MOIYITb KOTOPOH PaBeH OTHOIIECHHIO MHHUMAJIHHOTO MEXaHHYECKOTO MOMEHTA CHII,
JICHCTBYIOIMX Ha PaMKy C TOKOM, NOMEIIEHHYIO B OJHOPOAHOE IOJ€e, K NMPOU3BEJEHUIO CHIBl TOKA B paMKe Ha €€
HepuMeTp

BEKTOpHas (hpu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JeUCTBYIOIIECH Ha € AMHUYHBIN TIOJIOKUTEIBHBIHN 3aps,
HaXOSIIIUHCS B MATrHUTHOM I10JIe

6. SIBnenue CaMOMHIYKIHUHU COCTOUT B:
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BO3HUKHOBeHNH OJIC MHAYKUUH B IPOBOIALIEM 3aMKHYTOM KOHTYpe NPH HM3MEHEHMHM MAarHUTHOTO IOTOKa 4depe3
MPOU3BOJIbHYIO IOBEPXHOCTb, ONUPAIOLIYIOCS Ha JaHHBIH KOHTYp

BO3HMKHOBeHNH OJIC MHAYKLIUHU B HPOBOISLIEM 3aMKHYTOM KOHTYpe NPH M3MEHEHUM TOKa, MPOTEKAIOIIEro 4epes
JIaHHBIA KOHTYP

BO3HHKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpPE IIPU 3aMbIKaHUH UM Pa3MBIKAaHUH JaHHOTO KOHTYypa
BO3HMKHOBEHHH TOKA B IIPOBOSIIEM 3aMKHYTOM KOHTYpPE IIPH N3MEHEHHN MarHUTHOTO IIOTOKA Yepe3 JaHHbBIH KOHTYP
BO3HMKHOBEHHHU TOKa B NMPOBOJSIIEM 3aMKHYTOM KOHTYpPE NPH U3MEHCHWH MarHUTHOTO ITOTOKA Yepe3 MPOU3BOIBHYIO
MIOBEPXHOCTb, OITMPAIONIYIOCS Ha JaHHBIN KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OIpEeesIeTcs KakK

BEJINYMHA TAKOTO MOCTOSHHOTO TOKa, KOTOPBIA 3a BpeMsI, paBHOE OJHOMY IHEPHOLY IIEPEMEHHOTO TOKA, MPOM3BEAET
TaKyIo ke paboTy, 4TO H paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

BEJINYMHA TaKOTO TIOCTOSIHHOTO TOKAa, KOTOPBIN NMEPEHOCHTh Yepe3 MOIEepPeYHOE CEUCHNE POBOIHIKA TAaKOH XK€ 3apsil,
KaK 1 IEPEMEHHBIHN TOK;

BEJINYMHA TOH 9aCTH MEPEMEHHOTO TOKa B IIETIH, SHEPTHs KOTOPOH NMEPEXOIUT B TEIUIO, BBIACISEMOE B IIEIIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTUTY bl IEPEMEHHOTO TOKa, YMHOXCHHAA Ha\/f.

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IToBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JTAHHBIA MOMEHT BPEMEHHU
I'eomeTpuueckoe MECTO TOUEK, UCIBITHIBAIOIINX BO3MYILIEHUE B OJJHUHAKOBOM (ha3ze
I'eomeTpuyeckoe MECTO TOUYEK, BO3MYIICHHS KOTOPhIX MAKCUMAJbHBI

ITorpanuyuHas MOBEepXHOCTb, OTACISAIONIAS BO3MYIIEHHYIO Cpey OT HEBO3MYILICHHOM Cpebl
IInockocTh, NEPIECHAUKYJIIPHAS HAIIPABJICHUIO PACIIPOCTPAHEHUS BOJIHBI

9. CdopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PACIPOCTPAHCHHS CBETOBBIX JIyUCi

CBeT MeX1y JIIOOBIMH IBYMsI TOYKAMH PACIIPOCTPAHSICTCS 110 MPSIMOM JTIHHUH, COSTUHSIOIINN TOUKH

B 71r00BIX cpeax CBETOBO# JIyd MPEACTABISCT COOOH MPAMYIO JIMHUIO

CaeToBas BOJIHA BCET/Ia PacpOCTpaHIETCs M0 MPSMOI THHUU

B ogHOpOHBIX cpeaax CBETOBOM JIy4 ABJISECTCS IPSIMOU JIMHUEH

B ontrdeckn mpo3padHbIX Cpeax CBETOBOH JTyd BCET/Ia SBIIACTCS MPSIMOH JTHHUEH

10. Yro Ha3wiBaeTCs mudpaknneii CBETOBBIX BOIH?

Bce siBieHuUs, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JTYYaMH JTFOOBIX MPETIITCTBHA

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBICHBI BOTHOBOM MPUPOAOH CBETa U HAOIIOAAIOTCS TIPH €0 PacIIpOCTpaHCHUH
B Cpeax C Pe3KO BBIPaKEHHBIMHU ONTUICCKIMHU HEOTHOPOTHOCTIMHI

COBOKYITHOCTb SIBJICHUH, KOTOPbIC 00YCIOBJICHBI 3aBUCUMOCTBIO MTOKA3aTe sl MPEIOMIICHUS OT YaCTOTHI CBETOBOW BOJTHBI
HanoxeHne KorepeHTHBIX BOJIH JPYT Ha Ipyra

11. Vkaxwure Hanbosee MpaBWIbHYIO HOPMYITUPOBKY 3akoHa Maitoca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO YEPE3 MOJIApHU3aATOpP, IMPU OTCYTCTBUH IIOTJIOHICHUA CBETA
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTIIa MeKIY pa3pelicHHBIMH HAIPaBICHUSMH MOJSPU3aTOpa U aHATTHU3aTOPa

MHTEeHCHBHOCTD TONSPU30BAHHOTO CBETA, MPOMICANIETO Yepe3 aHAIU3aTop, Pa3pelICHHOE HAIPaBICHHE KOTOPOTrO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBECHHOTO CBETa, IPOIMICAIIETO Yepe3 ONTHYCCKYI0 CHCTEMY MMOJISpU3aTOp-aHaIH3aTop, BCeraa
MEHbIIIe HHTEHCUBHOCTHU CBETA, MAJAIONIET0 Ha MOJIIPU3ATOP

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPpU3aATOP, IMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BELIECTBOM HE M3MEHSIETCS

12. CnekrpaibHas n3jiydaTebHasi CHOCOOHOCTh TeJa 3TO

OHCPTHA, U3jrydyacMas eI[PIHPIHeﬁ TMOBEPXHOCTHU TCJIa 3a CAUHUILY BPEMCHU B €AUHUYHOM UHTCPBAJIC NJIMH BOJIH

SHEPTUsl, U3JIydaeMasi BCeM HarpeThIM TEJIOM Tella 33 €IMHUILYy BpEMEHH B eIMHUYHOM UHTEpBaJIe JUTMH BOJIH

TMOJTHAS DHEPTHS, U3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPaIbHOM JIMana3oHe IJTHH BOJIH 32 €AMHHILY BpPEMEHU
SHEPTUsl, U3JIydaeMasi eIMHULICH OBEPXHOCTH Tejla 3a €UHHILy BPEMEHH BO BCEM MHTEpPBaJIe JUIMH BOJIH

SHEPTusl, U3JIydaeMasl eINHULCH MOBEPXHOCTH Tella 3a €MHUILY BpEMEHH B ONTHYECKOM JIara3oHe JUIMH BOJIH

13. Kaxoe 13 NpuBEICHHBIX YTBEPKICHUH SBIIETCS BEpHBIM B Teopun bopa?

PazpemennpiMu opOUTAMH IJIS1 JIEKTPOHOB SIBISIOTCSl TAaKUe, IJISI KOTOPBIX MOMEHT HMITyJIbca 3JIEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANYC MOTYT OBITh IIPOU3BOJILHBIMH

Paanyc opOHTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

[Ipu ABMXEHUH AIIEKTPOHOB MO OPOUTE MPOUCXOIUT HEMPEPHIBHON U3IyUICHNE SHEPTUH

Pamgmiyc opOUTHI 371€KTPOHA C TeUEHHEM BPEMEHH YMEHBIIIAeTCs

14. Yro BBIpakaroT COOTHOUICHHS HEONPEACIEHHOCTEH B KBAHTOBOW MeXaHHUKe?

COOTHOIIEHUS MEXKAY H3MEPEHHBIMH TOYHBIMH 3HAYEHUSIMH KOOPAMHATHI M UMITYJIbC MUKPOYACTHIIBI

OTCcyTCTBHE OTpaHHYCHHUH JJIs1 OAHOBPEMEHHOTO M3MEPEHHS KOOPINHATHI U MMITYJIECA MUKPOYACTHITHI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOCTBa MUKPOYACTHUII

e) CooTHOUICHHS MEXIY CPCOIHUMH KBAIPATHYCCKUMH OTKJIOHCHHSIMH NPU OJHOBPEMEHHOM H3MEPEHHH KOOPIHHATHI U
MMITyJIbCa YaCTHUIIbI

OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:

€CTECTBEHHOHAYYHbIC METOIbI METOMBI TEOPETHUECKOTO M 3KCIECPUMEHTAIBHOTO HCCIENOBAaHNA (PU3NIECKUX OOBEKTOB,
TEOPETHYECKOTO U MIPOLIECCOB U SIBIICHUI, METOIAWKY MPOBEICHUS U 0OpabOTKH pe3yiabTaToB (hU3HUEecKoro
9KCIIEPUMEHTAILHOTO 9KCTIEPUMEHTA

HCCIIeIOBaHUS OOBEKTOB,
MPOLIECCOB, SBICHHUMN, TPOBOAUT
IKCIICPUMECHTHI 10 33JJAaHHOM
METOJIMKE U aHAJIH3UPYET
Pe3yIBTATHI

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MAaTCPUALHOW TOUKH OMPEAesIeTcs: PopMyIIoi
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2. Kakas ¢gopmyna BeIpakaeT pabOTy IpH ABIKCHHH MAaTEPHATBHOIN TOUYKH IO MPOU3BOIBHON TPACKTOPUHU W3 MOJOXKEHUA 1 B
MoJioxeHue 2?
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3. MOMEHT UHEpIHH MPOU3BOJIBHOIO Tea OTHOCUTEIILHO HETIOABIIKHON OCH BpAICHH OTPEACIISICTCS (POPMYIIOit
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4, Yxaxwure pOpMyYITy Ui MOMEHTA MHEPIUH TOHKOTO OJHOPOIHOTO CTEPKHS Macchl m M JUIMHBI | oTHOCHTEBHO
HETIOABMYKHOM OCH BpAILEHHs, IPOXOIAIIEH Yepe3 CepeJUHy CTEPHKHS.

1 1 1 1 2
J="ml? J="ml? J="ml? J=—ml J="ml?
b 2 2) 3 3) 4 4) 12 %) 5

b, T T o
Tl Asa mpau QZ Ql Ql - QZ

5. Vkaxwure dpopmyny mns KI1J] TermioBoit MammmHbI
2) n= Annﬂe?u 3) n= Ql 4) n= Ql _QZ 5) n= Ql

6. Ykaxute popmyiy Ui pacnpenenenus bonbimana.

E_+U
1 n=n, exp(— i—Tj 2) n=n, exp[— ka] 3) n=n, exp{— S\T/) 4) n=n, exp[— %) 5) n=n, eXp[— ET)

2.1.4. lIpuMepbI TeCTOBBIX 3aJaHU. 2ceMecTp
1. Beibepute Gopmyny Ui HaUpsDKEHHOCTH DJIEKTPUYECKOro IOJIsL, CO3JaBaeMOr0 PaBHOMEPHO 3apsDKEHHOH IUIOCKOCTBIO B
BaKyyMe.

DE=2 2)E-=
) ) >

&

oS

2
0

3 E=—1 4)E = qs 5 E=-2

g Are,r? 4re 2¢

0 ] 0

2. 3akoH buo - CaBapa — Jlamnaca uMmeet BHI
gqrxv m

= _ Fxdl = Vxr _ I xF _
1) B=t A0V oy gyt 1 Txdl gy g K QVXT gy qg s NdIXT gy g 4 11
Ar r 4z 1’ Ar r 4z 1’ 47 r?

3. Kakas u3 popmyI1 mpaBUIIbHO OTPAXKAET CBSA3b MEXKAY HANPSHKEHHOCTHIO JIEKTPUYECKOTO OIS X TOTEHIIUATIOM 3JIEKTPUIECKOTO
moJist?

2 ~ . ~ E
1) g, =[E-dF 2) p=E-7 3) g,—p,=E-(f—7.) 4) p=divE 5)(/’2?

4. 3akoH Ammepa B 00IIIEeM BUIC UMEET BU]L
1) dF=1dIxB 2)dF=11xdB 3)E=11xB 4) F=11-B 5) F=11Bcosa




5. Kakoe w3 nepeunciieHHbIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHUH Makcseiia?

1) §D-ds=q 2) {H-ds=0 3)§E-dT:O4)I:|:E—5 5 ®=[E-ds
s s L H s

0

2
new= i— R > TO q)opMyna JUTA 3aTyXaromux KoJIeOaHUI B CHIIBI TOKA B KOJeOaTEIHLHOM KOHTYp€
LC 4L

6. Ecniu @, =

1
vLC
UMeEET BUJL

D=1, exp[—z—RLtj cos(wt+a) 2)1=1, exp(—z—RLtjcos(a)t +a)  3) I =1,cos(wt+a)

4) 1 =1,cos(wt+a)  5) I =1,cos(et)
7. Ilepnon 3aTyxaromux KojeOaHUH B KoJieOaTeTFHOM KOHTYPE PaBeH
1 1 1 1
1 R*) 1 R 1 R*):? 1 R*):? 1 R\
1) T=27n—+ 2) T=2n—- N)T=22—+—| NT=27—- S) T =27 —
) (LC 4L2) ) (LC 4L2j ) [LC 4sz ) [LC 4L2] Al 27{ LC +4LZJ

8. VIHTEHCHBHOCTb TpPH HAJOXEHHH JIBYX KozepenmHuix BonH paBHa (0 || pasmocth da3; |, |, MHTEHCHBHOCTH BOJH B

ornensHocTH, I, = 1,):

Di=1+1, 2) =1 +1,+2/I1,c085 3) I=\/I12+I22+2I1I2cos§4) I=\/If+I22—2I1I2cos5 5) I =12 +12

9. Ha nudpaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOH AInHbl BoJHbL. Kakoil n3 gopmyn cooTBeTCTBYeT
MaKCHMYM II€pBOTO HopsaKa?

: A
1) Sln(p=a 2) Sin¢:%3) sin¢:%4) Sin¢:%5) Sinwz%

- I
10. Ecqm " min i © max - MpHUMANIbHAS U MaKCHMAaJIbHAs! HHTCHCUBHOCTD YaCTUIHO MOJIAPU30BaHHOI'0 CBCTA, MPOIYyCKAEMOI'O

AHAJIU3aTOPOM, TO CTCIICHb MOJIAAPU3alMU CBETA OIPCALCIIACTCA 110 q)OpMyJ'IC
lax — | |

P — Imax + Imin max __ ' min P — _max min _ min P _ min

1) I max I min 2) I max T I min 3) I max 4) I max + I min 5) Imax

11. [pu majeHUH CBETOBOTO Jy4a, PaCpOCTPAHSIONIETOCS B TICPBO Cpelie Ha TPaHHUILy pa3Jieia IepBO U BTOPOIT CpelIbl C
IMOKa3aTeJsIMU IMPEJIOMIICHU A ﬂll/l n2 y nl > n2 YroJi MOJIHOI'O BHYTPEHHET'O OTPAKCHHUS o YAOBJICTBOPSCT yCIOBUIO
. n . n n n n
1) sina=—= 2)sina=-2% 3) tga=— 4) tga=—2 5) cosa=—1
n2 nl n2 1 n2

2.2 TunoBble 3a]aHUA /I OLIEHKH YMeHHI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kon n HanmenoBanue O0pa3oBaTeNbHBIN pe3yNbTaT
WHJIUKAaTOpa JOCTHKEHHS
KOMITETEHIINH

OIIK-1.2. IIpumensier ocHoBHBIe | OOydaromuiics ymeer:

TIOHSATHS U 3aKOHBI HCIIOJIb30BaTh OCHOBHBIE MTOHATHUS M 3aKOHBI (PM3MKH JUTS peIIeHHUs PeAMETHO-TIPO(GUITBHBIX
€CTECTBEHHBIX HAYK IS 3aga4

pemeHns mpeaMeTHO-
npoHIBHBIX 33124

2.2.1 Tlpumepsl 3a1a4. 1 cemectp

1. MoTouuKIKCT 3a MEepBBIe 5 MUH Ipoexasl 3 KM, 3a mocienyromue 8§ MUH — 9,6 KM | 3a moclieHue 6 MuH — 5,4 KM.
Omnpenenuts CKOPOCTh JBIXKEHUSI MOTOLMKIINCTA HA KajKIOM U3 TPEX Y4acTKOB IYTH; CPEAHIOI0 CKOPOCTh 3a BCE BpeMs
JIBHKCHUSL.

2. JlBa moeszja UIyT HaBCTpEdy JAPYT APYrY CO CKOpOCTsMH Vi = 36 kM/4 U vz = 54 km/u. [Taccaxxup B mepBoMm moesze
3aMedaeT, YTO BTOPOH Moe31 NPOXOJUT MUMO HEro B TeueHHe BpeMeHH t = 6 c¢. KakoBa qymHa BToporo noesna?

3. Touka ABMXKETCA 110 OKPYHKHOCTH paguycoM 20 CM ¢ MOCTOSHHBIM TaHM€HIUANLHBIM ycKopeHueM 5 m/c?. Uepes kakoe
BpeMsI [TocJie Havajla ABIDKCHISI HOPMaJIbHOE YCKOPEHHE TOYKH OyJIeT paBHO TaHT€HIIMAIbHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUTMHOW 13 M U BBICOTOW 5 M NEXUT rpy3 Maccoit 26 kr. Koadduuuent tpenus pasex 0,5.
Kakyro cuity Hajo NMPUIIOKUTH K TPy3y BJIOJb 3TOH IUIOCKOCTH, YTOOBI BTAIINTh Ipy3? UToOBI cTammre rpy3 ¢ 3TOM
IIOCKOCTHU?

IMoe3n maccoii 500 T nBHXKETCS paBHO3aMEJIEHHO NIPH TOPMOKEHUH, IIPH 3TOM €TI0 CKOPOCTh YMEHbIIAeTCsl B TeueHue 1
MuH OT 40 1o 28 km/4. HaiiTi cuimy TOpMOXKEHUsL.

Teno CKONBL3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, Tlpoiins paccrosnue 36,4 ¢M Teno
puodpereT ckopocTh 2 M/c. UeMy paBeH K03 (DUIIUEHT TPEHHS Tela O TUIOCKOCTH?

Opynue, KeCTKO 3aKpEIVICHHOE Ha JKEJIE3HOAOPOKHOH IuiaTdopme, MPOM3BOAUT BBICTPET BAOJb MOJIOTHA JKEJIE3HOMH
noporu nof yraom o = 30° k muHuK Topu3oHTa. OMpenenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio u; = 480 m/c. Macca miathopMBI ¢ OpyAreM U cHapsaaMu my = 18 T, Macca cHapsga my = 60 KT.

[Tap maccoit my = 3 Kr ABIXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKUBACTCS C TOKOSIIUMCS IIapOM Maccoi my = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu naedopmanuy mapoB? Yaap CUYUTaTh aOCONIOTHO HEYNPYTHM, IPSIMBIM,
LEHTPAIbHBIM.

CrepsxeHb BpalllaeTcs BOKPYT OCH, POXOJIALIEN YEPE3 €10 CEPEIMHY, COrIacHo ypaBHeHuIo ¢ = At+Bt?, rae A = 2 pan/c,
B = 0,2 pan/c®. Onpezenurs Bpalarmuii MOMEHT M, JeiicTBYOMMI Ha CTEPKEHD Yepe3 BpeMs t = 2 ¢ mocye Hadaja
BpAILIEHHS, €CJIH MOMEHT MHEpLMH cTepxkHs J = 0,048 kr-m2,

Ha xparo miargopMsl B BUJE JMCKA, BPAIIAIOIIECS 0 MHEPIMM BOKPYT BEPTHKAIBHON OCH C YacTOTOM N1 = 8 MuH 7,
CTOMT YenoBek Maccoi my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaTGOPMBL, OHa CTajla BpallaThCs ¢ 4aCTOTOW np =
10 mun L. Onpenenuts Maccy mp muaTpopmbl. MOMEHT HHEPIMM YEJIOBEKA PACCUUTHIBATE KaK JJI MATEPHATLHOM TOUKH.
Touka coBepIIAET TapMOHUYECKHUE KoJebanus X = A sinot, rue A = 5 cm, ® = 2 ¢’l. B MOMeHT BpeMeHH, KOT/1a TOUKa
o0mamana nmoTeHuanpHoi sHeprueit 0,7 Mk, Ha Hee JeliCTBOBaNa Bo3Bpariaromias cwia B 5 MH. HaiiTu 3TOT MOMEHT
BpPEMEHHU.

2.2.2 Tllpumepsl 3a1a4. 2 ceMecTp

[Inowaap MIacTUHEL CIIOASHOTO KOHAEHcaTopa 36 CM2, TOJIIIMHA CIIOS nuanektpuka 0,14 cMm. Beluncnute eMKOCTb, 3apsz

Y 9HEPTHUIO KOHJICHCATOpa, €CIIM Pa3HOCTh MOTEHINATIOB Ha ero ookmagkax 300 B, o = 2,1.

JlBa onMHAKOBO 3apsDKEHHBIX INApHKa IMOJBELICHBI B OJHON TOYKE HAa HHUTAX OJMHAKOBOHM [UMHEL Ilpm 3ToM HHUTH
pasomumch Ha yrou O. llapuku nmorpyskaror B Macio. KakoBa m1oTHOCTs P Macia, €CIIM YToJl pacXOXICHNS HUTEH Npu
NOTPYXEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukos p = 7,5-10% kr/m®, nmonexrpuueckas
MPOHMIIAEMOCTh Maciia € = 2,2.

Uetblpe JaMIibl, paccCuuTaHHble Ha Hampspkenue 3 B u cuty Toka 0,3 A, Halo MOAKIIOYUTH MapajuIebHO U MUTATh OT
HCTOYHUKA HanpspkeHus 5,4 B. Pe3uctop kakoro ConpoTUBICHUS HaI0 BKIIOYUTH TI0CIEIOBATENBHO JaMam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkana paccuntana Ha 1,2 A. IlIyHT Kakoro CONpOTHUBICHHS HAIO
MOCTaBUTh K aMIIEpMETPY, YTOOBI MOXKHO OBIIIO U3MEPATH TOKHU CUIIOi 10 6 A?

OnHopoiHOe MarHuTHOE moJie ¢ uuaykuue 200 MTa aeiicTByeT Ha MOMEUIEHHBI B HErO MPOBOJHUK IIMHON 50 cM ¢
cuioit 0,7 MH. Onpesnenute cuity TOKa B IPOBOJHKKE, €CIIHM YIOJI MEXK/y HallpaBJICHUEM TOKA M MHAYKIMEH MarHUTHOTO
noss paseH 45°.

KBagparnast pamka moMelleHa B OJHOPOAHOE MarHuTHoe moje. Hopmanp K IUIOCKOCTH DPaMKH COCTaBIsSeT C
HanpaBJieHueM MarHuTHOTO mois yron 60°. Ctopona pamku 19 cM. OnpesenuTe MHAYKIMIO MarHUTHOTO TOJS, €CIH
U3BECTHO, UTO cpenHee 3HaueHue DJ1C MHAYKIMY, BOZHUKAIOUIEH B paMKe MpH BhIKIOUYeHUHU nojst B Teuenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, MPOHU3BIBAIONINHN 3aMKHYTHIH MPOBOJOYHBIA KOHTYp C compoTuBieHHeM 0,5 OM, paBHOMEpPHO
yBenmumiicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsa npomen 3a 3T0 BpeMs depe3 HOINEpeyHoe CEUeHHE MPOBOTHHKA MPHU
paBHOMEpHOM M3MeHeHnH oTtoka. Cuna Toka, J[C — MOCTOSIHHBI.

Katymika ¢ sxenesHpIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-1072 . KakoBa 10m5kHa ObITH CUIIA TOKA,
4TOOBI UHYKIHMS 11015 B cepaeunuke obuia 107 Ti, uncio ButkoB pasro 1000?

Paccrosaue L ot meneit 1o 3xpana B onbiTe FOHTa paBHO 1 M. OnipeiennuTh paccTosHUE MEXIY LIENIIMHU, €CITH Ha OTpe3Ke
nmeok 1 = 1 cm yknaasiaercs N = 10 TeMHBIX HHTEPGEPEHIMOHHEIX M0JI0C. J{iuHa BONHEL A = 0,7 MKM.

Ha rutenky u3 raunepuna tonumHoi 0,3 MM nagaet Oenbrif ceet. KakuM OyeT ka3aThesl IBET MICHKH B OTPAKEHHOM
CBeTe, €CIU YTroJl majieHus Jryqei 45°7?

Kakyto pa3HOCTh JUITHH BOJH MOXKET pa3perInTb JTUQPPaKIIHOHHAS pelIeTKa IMUPUHON 2 CM U IEPHOIOM 5 MKM B 00JacTu
KpacHBIX J1yueii (A = 0,7 MKM) B CIIEKTpPE BTOPOTO MOpsiaKa?

EcTtecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh IUAJIEKTPUKA IO YIJIOM MOJHOW monspu3anuu. Kosddumument
npomyckaHus cBeta paser 0,915. Halitu creneHs monsipu3anny MpeIoMICHHOTO Ty4a.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABa MOJISIPU3ATOPA, YTOJI MEXAY TTIaBHBIMU INIOCKOCTAMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIINUTCS HHTEHCUBHOCTb CBETa IMOCIE MPOXOXKIACHUS OSTOH cucTeMmbl? CuurTaTbh, UTO KaXKIbIN
HOJSIpU3aTOp OTpaxaeT u noryomaet 10% nagaromero Ha HUX CBETa.

Kartox BakyymHOro (oroanemenra ocemiaercs cBeToM ¢ jiuuHod BoiHbEI 0,405 MkM. POTOTOK mpekpariaercs npu
3aj1epKUBalOIIeH pasHOCTH noteHnuanoB 1,2 B. Haiiti paboTy BbIX0/a 37IEKTPOHOB U3 KaTOa.

OIIK-1.3. [Mpumensier | OOyyaronuics ymeer:

€CTCCTBCHHOHAYYHBIC METObI MMPUMEHATb METOABI TCOPETUYCCKOTO M DKCIEPHUMCHTAJIBHOIO0 HCCICIOBAHUA (1)I/I3I/I‘ICCKI/IX
TEOPETUYECKOTO 1 | 0OBEKTOB, MPOIECCOB U SBICHUH, MPOBOJANTh (PU3NIECKUE DKCIIEPUMEHTHI 10 3aJaHHOMN
DKCIIEPUMEHTAILHOTO METOAMKE U 00pabaThIBaTh MX PE3YIbTATHI




UCCIIeI0BaHUs 00BEKTOB,
MPOLIECCOB, SBICHUHA, MPOBOJUT
SKCHEPUMEHTBl 10  3aJaHHOMI
METOMKE u aHaJIM3HUPYeT
pe3yIbTaTh

a)
b)
c)
d)
€)

b)
c)
d)
e)

2.2.3I1pumephl TECTOBBIX 3aAaHmii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKPYXHOCTH pammycoM 1,5 km 3a 0,5 dgaca. Ilpu 3TOM MOZyNb CpemHEro BEKTOpa
CKOPOCTH TICIIEX0/1a PaBEH

3,0 km/g

4,0 km/4

5,0 xkMm/4

6,0 KM/

7,0 km/g

2. HeGonpmoe Teno (MaTepuanbHyl TOYKYy) Opocwim moj yrioMm 30° K TFOPHU30HTY € HadallbHOM ckopocThio 20
m/cUepes Kakoe BpeMs TENO AOCTUTHET Bhicuiel Touku? [Ipunsats g=10 m/c?

0,1c

0,2c

05¢c

lc

2¢

3. Ilpum BKIIOYCHHWH SJIEKTPOABHUTATENS €r0 POTOpP HAYMHAET BPALIATHCS PAaBHOYCKOPCHHO C YTJIOBBEIM YCKOpEHHEM
20 06/c?. CKkonmbko 060POTOB cieIaeT poTop uepe3 | CeKyH/Iy mocie BKIIOUCHHS ABUraTesIs?

10

15

20

25

30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IIPYKUHY KECTKOCTBIO 2 -10° H/M Ha BelIM4MHY, paBHYIO
0,1 cm

0,2 cm

2cMm

I cm

0,5 cMm

5. Tenexka maccoit 15 Kr ABHXKETCA 10 BOTHYTOMY MOCTY O CKOpocThio 10 M/c. B HInKHEH Touke crjla HOPMaJIbHOTO
JTABJICHUS TEJIEKKH Ha MOCT BJIBO€ ITPEBOCXOIUT CUITY TskecTH. [Ipu 3ToM paanyc KpUBU3HBI MOCTa PaBeH

10m

15m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, jeTsiias co CKOpOCTbIO 2 M/C, MOMAAaeT B MOABCUICHHBIN JTUIKUIA JIUCT Oymard maccoit 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKEHHMS JIUCTA C IPUIHIIIIECH K HEMY MYyXOH COCTaBIsSeT

2 wm/c

1 m/c

0,5 m/c

0,2 M/c

0,1m/c

7. HeGonpmoe Teno (MaTepHalbHYIO TOYKY) Maccoi 2 Kr, HaXOAALIYIOCS Ha HEKOTOPOI BBICOTE Haj MOBEPXHOCTHIO
3eMJIM ¥ IMEIOIIYI0 TIOTEHIMANbHYI0 9Hepruro pasHyto 400 [k, OTIIyCTHIIM, TaK YTO Y€pe3 HEKOTOPOe BpeMsi OHO
ynajio Ha 3eMir0. YeMy paBHa CKOPOCTH 3TOTO Tejla B MOMEHT IaJieHHsi Ha 3emitto? COIpOTHBIICHHEM BO3JyXa
npeHedpeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. OpHopoanbiii auck paamyca 0,1 M, xarammiics 06e3 NPOCKaIb3bIBaHHS [0 TOPU3OHTAIBHOI MOBEPXHOCTU CO
CKOPOCTBIO 5 M/C, TTOTIaziast Ha HAKJIOHHBIA y4aCcTOK, TOJHUMAETCS HA BBICOTY

25M

1wm




c) 05m
d 04wm
e) 02m

9. HaﬁﬂI/ITe YHCIIO CTEICHEH CBO60ﬂI)I MOJICKYJT UACAJIBHOT'O I'a3a, €CJIK BCA DHEPTHUA €TI0 TCIUIOBOI'O ABUKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d) 6

e) 7

10 B JABYX OAWHAKOBBIX 6ann0Hax HaxXoquTCsAd KHCIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u OI[HOI7I H TOH Xe

TeMnepaTypoﬁ T ITocne TOT'0, KaK ra3 u3 nepBoro 6am10Ha MOJIHOCTBIO MEPEKavain BO BTOpOI7[ 6aJ'IJ'IOH Hn II0CJeC
9TOTO MOBBICHIIM TeMIlepaTypy B 1,5 pasa, naBiieHHEe BO BTOPOM OaJUIOHE CTajo PaBHBIM ...

a) p

b) 2p

c) 3p

d) 4p

e) 6p

2.2.2 TIpuMepsI TECTOBBIX 3aJaHUIA. 2 ceMecTp

KosebarenbHbIl KOHTYpP C MPEHEOPSIKUMO MAJIBIM COMPOTHBICHHEM HUMEET AIeKTpoeMKocTh C = 25 MKk®D, WHAYKTUBHOCTH
L = 0,01 I'n. MakcumanbHas cuna Toka B KoHType 0,1 A. MakcumanbHOe HalpsDKeHUE Ha KaTylIKe PaBHO
a 1B

b) 2B
c) 10B
d) 25B
e) 100B

[psimoit mpoBox anmuuo# L = 40 cM IBMKETCS B OJHOPOJIHOM MarHUTHOM II0JIE CO CKOPOCTBIO ¥ = 5 u/c mepneHIuKyISIPHO
JIMHUAM HHIYKIHUU. PasHOCTh MOTEHIMANIOB MKy KOHIIaMu IpoBoja u = 0,6 B. MHaykuus B MarHuTHOTO MOJIs paBHA
a) 0,12 Tn

b) 0,3Tn
c) 0,6Tn
d) 1Tn
e) 5Tn

Pe3onancHas yactoTa BRIHYXAaronei rapmonndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IPH KOTOPOI aMIUIUTY/a CHUIIBI TOKa
MaKCHUMallbHa, PaBHa Wpe; = 200c. Uemy paBHA MHIYKTHBHOCTh KAaTyIIKH B KOJIEOATENEHOM KOHTYPE, €CIH eMKOCTh
KOHJICHCATOPA PABHA C — 5 nxcch 7

a) 1lm
b) 2I'u
c) 3lu
d 5Tm
e) 10T'm

IToTOK BEKTOpA IMEKTPUUECKON HHAYKINH (IJTEKTPUIECKOTO CMEIEHHUs ) Yepe3 CheprIecKyro HOBEPXHOCTh, OXBATHIBAIOIYIO
TOUCUHBIC 3aPABI ( = 2 uKu, g, = 3 K, qs =~ 2 uKu, paBeH

8 1-107°%
b) 2-1075
0 3-107°%
q 7-10°%
e) 0% l

Temmeparypa aGCOMFOTHO YEPHOTO Tella YMEHBIIHIACH B 2 pa3a. Kak H3MeHHIAaCh ero SHepreTHUeCKasi CBETHMOCTD
a) VYsemuuwmiach B 16 pa3s

b) VBeauumiacs B 2 pasa

C) VYBemuuuiach B 4 pasa

d) VYwmeHbmmiach B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacuas rpanuia Gortosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMAIbHOE 3HAYCHHE SHEPTUH
(hotona, BeI3BIBaromero Gporoaddexr. OTBEeT AaTh B 3B.

a) 1,273B

b) 3,11-B




) 5.35B
d) 9,215B
e) 12,435B

®dotoH pacceszicss non yraom O = 60° Ha TepBOHAYAILHO TOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadalbHYI0 SHEPTHIO
(hoTOHa, eciu IITMHA BOJTHBI PACCESTHHOTO (POTOHA OKa3aJlach paBHOW KOMITOHOBCKOH JyTiHE BOHBL. OTBET naTh B MaB.

a) 031 M>B
b) 0,61 MaB
c) 0,84 M>B
d) 1,02 M5B
e) 2,25M>B

2.3 TunoBble 3aJaHUA /151 OLIeHKH HABBIKOB B KauecTBe 00pPa30BaTe/IbHOI0 pe3ybTaTa

KO)I 1 HAMMCHOBAHUC
HHAWKATOpa JOCTHKCHUA
KOMIICTCHIIH

O0pazoBartesbHbIA pe3ysbTaT

OIIK-1.2. Ilpumensier ocuHoBHble | OOy4aronuiics BiIageeT:

MOHSTHS U 3aKOHBI €CTCCTBCHHBIX | HaBbIKAMHU IIPUMEHECHMSI OCHOBHBIX IIOHATHM U 3aKOHOB KJIACCUYECKOW U COBPEMEHHOM
HayK Uil PELICHHs IMPEeAMETHO- | (HM3MKH AJsl PElIeHHs NpeIMEeTHO-IPO(UIBbHBIX 3a/1a4

IpoIIBHBIX 33124

2.3.1 llpumepsi 3aganuii. 1 cemectp

1. Ilpu M3MepeHUH UTHHBI TeNla OBUIO IPOBEICHO OTHO U3MEPEHHME C MTOMOIIBI0 MITIMETPOBOH yaeHHIeCKOH IMHeHKH. [Ipn
3TOM OBUTH MOJTy4eHO 3HaueHue MuHbI |= 22,3 cm. UeMy paBHa HHCTpyMEHTaIbHAS IOTPEITHOCTh H3MEPEHHUS?

2. [Tpu u3MepeHHH JUTMHBI Tea ObIJIO IPOBEICHO OJHO U3MEPEHHUE C TIOMOILBIO ITAaHICHIMPKYJIsS, IIKajJa HOHIYCa KOTOPOTro
umeer 10 memenmit. Ilpm sTom ObUTH TONydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. UeMmy paBHa WHCTpYMCHTAaJbHAs

MOTPEIIHOCTh U3MepeHHs?

Ry
R

3. Paamycel AByX IJIaHET OJMHAKOBOM IIOTHOCTH OTHOCATCS Kak — = 3 . HallTu OTHOIIEHHE YCKOPEHHWH CBOOOIHOTO

MaJacHud U Ha IOBCPXHOCTHU OTUX IIJIAHCT.

2

4. Jlpa MaTemaTHYecKuX MasTHHKa Maccamu my = 0,1kr u m, = 0,05kr coBepmarOT TapMOHHYECKHE KOJICOaHUS C

N o1
nepuogamu T; = 1c u T, = 2c¢. HaliTu oTHOIIEHUE IJTMH UX HATEH 1_1

2

IMon neiictBuem mMomenta cuibl 100 H'M, MaxoBUK, NpEACTaBISIONIMI COOOH OMHOPOIHBIH AucKk maccoi 20 Kr u
panuycom 1 M, mpuoOpeTaeT YyrioBoe YCKOPEHHE paBHOS .

B nByX onHaKOBBIX OaJIOHAX HAXOAUTCS KUCIOPOJ MOJ AaBleHHeM 3 at™ u 5 atm. CHadana o6a OayuioHa COSIMHUIH
MEXIy COOOH W BBIPDOBHSUIM JaBJICHHE B HUX IIPH IOCTOSHHOW Temrepatype 1, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOmiee gaBjcHHE B OaIOHAX CTajO PaBHBIM __ .

JIBa mpyXMHHBIX MasiTHUKa Maccamu my = 0,01kru m, = 0,02kr coBepIIaoT rapMOHUYECKHE KOJICOaHUS ¢ IepHOIaMH

. k
T, = 1lcu T, = 2c. HaiiTi oTHOIIEHHE KOA(PPHUIIMEHTOB KECTKOCTH UX TPYKUH k—l
2

[py>KHUHHBIA ¢ MacCcOi M U JKECTKOCTHIO MPYKUHBI K coBepriraeT konebanus ¢ nepuogom T . Uemy OyaeT paBeH HepHOT
KosebaHul, eclu Maccy YMEHBIITUTh B 4 pa3a?

2.3.2 Tlpumepsbl 3aaHmii. 2 cemecTp

Ha yuactke HeogHOpoHOM 1enu, coaepxaiiei conporusienuss Ry = 3 Om, R, =9 Owm u ucrounuk ¢ SAC € = 6 B,

BHYTpEHHEE COIIPOTHUBIIEHUE KOTOPOTro peHeOpEKUMO Marlo, TEYer TOK I=14
A R’ N g Ry B
e s [ B

1

[Tpu 5TOM pa3sHOCTH MOTEHINAIOB MEXly TOUKaMHu A 1 B paBHa

Barapes 3amkHyTa Ha peoctar. [Ipn yBenMyeHn CONPOTUBIICHHS peocTara B 4 pa3a HaNpsDKEHNUE HAa HEM YBEIMYHMBACTCS
¢ 2 B o 4 B. Ilpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsq g CO3MAaCT B OKPYKAIOIIEM IIPOCTPAHCTBE 3IIEKTPOCTATHYECKOE II0JIe, MOMAYIh HAMPSKCHHOCTH
2 B

KOTOPOTO 3aBUCHT OT PACCTOSHUS 710 3apsia Mo 3akoHy E = = Uemy paBHa pasHOCTb NOTCHLHANOB @, — @y MEKIY
M

TOYKaMHu A ¥ BHaXOISIIIUMUCS OT 3apsijia Ha PacCTOSHUAX 1y = 1MH g = 2MCOOTBETCTBEHHO?

4. Tlo ToHKOMY IPOBOIY TeueT TOK I. HIYKIMs MarHUTHOTO TIOJISI B IIEHTPE MOJIYKOJIbIIa pagnycoM R paBHa
I
0

5. Dnektpon 3apsyioM —e, o0nanas KMHETHYECKOW JHEprHed, paBHOI Ej , NBIKETCS MO OKPYKHOCTH B OJHOPOJHOM
MarHMTHOM IOJI€ ¢ MHAYKUMEN B. Paanyc OKpyKHOCTH IIpH 3TOM paBeH /

6. KonebaTtenpHbIi KOHTYp nMeeT eMKOCTh | MK® n maaykTHBHOCTE 100 MK H. KakoMy yCIOBHIO JOTKHO YIOBIETBOPSTH
COIPOTHUBJICHHE KOHTYpa, 4YTOOBI B HEM MOTJIM POMCXOIUTH 3aTyXarolie TapMOHUYECKHE KOJIeOaHus?

7. Conenonn mmHOW [ = 1M, Amamerp KOTOpOro Maj IO CpaBHEHHIO ¢ ero mmHoOH, mMmeer N = 1000 BHTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT ToK [ = 2 A, paBHa

8. PaccrosHue Mexay coceTHUMHM MaKCUMyMaMH IIpU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B ombiTe FOHra pasuo 0.1 mm.
Yemy OyaeT paBHO PacCTOSIHUE MEXIY BTOPBIM U YETBEPTHIM MaKCUMYMOM HPH JUTUHE BOJHBI 247

9. B omsrte FOHra paccrosiane Mexay mensiMHa 1 MM, pacCTOSHHE OT HCTOYHHMKOB JI0 3KpaHa 3 M, IIMPHHA II0JIOC Ha SKpaHe
1,5 mm. Haiitu nnmuHy CBETOBOM BOJIHBI.

10. Yemy paBHa mOCTOSHHAS TUPPAKIHOHHON peméTKH, eciu Ha 1 MM e€ muHbL conepxutcs 200 mTpuxoB?

11. Temneparypa aOCOIIOTHO YEPHOTO Tella yMEHbIIMIAch B 2 pa3a. Kak n3aMeHmnach ero sHepreTuieckasi CBeTUMOCTb?

12. Dueprus (OTOHA, COOTBETCTBYIOMIAs KpacHOU rpanuie potodpdekra, ais kanus pasna 7,2 - 1072° k. Onpenenure
MaKCHMaJIbHYI0 KHHETHYECKYIO SHEPTHI0 (POTORIEKTPOHOB, €CJIM HA METaUl MaJaeT CBET, JHEPrHsi (POTOHOB KOTOPOTO
pasna 10718 Tk

OIIK-1.3. [Mpumensier | OOyuyarommiics BiageeT:

€CTCCTBCHHOHAYYHBIC METOAbI | HAaBbIKAMU TMPUMEHCHUSA MCTOJO0B TCOPECTUUYCCKOIO M ISKCICPUMCHTAJIBHOI'O HCCJIICAOBAHUA
TEOPETUIECKOTO U | ¢usnueckux OOBEKTOB, IPOLECCOB U SBJICHUH, HaBBIKAMH IPOBEACHHUA (QHU3MYECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB 110 3aJJaHHOW METOAMKE M 00padaThIBaTh UX PE3YJIbTATHI

HCCIICIOBAHUS 00BEKTOB,

MMpO1ECCOB, ﬂBHeHHﬁ, IpOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
MCETOOUKE n AHAJIM3UpYyCT

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

1. Ilpu u3MepeHuu UIMHBI Teja OBUIM OIpEAENEHbI CiIydaifHas morpemHocts Ax., = 4MM U MpuOOpHast HOTPENTHOCTh
Ax,, = 3 Mm. UeMmy 1Ipu 9TOM paBHa MOJYIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTU MHTEPBANA?

2. Tlpu m3amepeHunu nuaMeTpa mapuka 010 mpoBeaeHo 3 u3Mepenus. [Ipu aToM ObUTH ToNTyYeHbl 3 3HAYCHUS IMHBL ~ dq =
0,9mm, dy, = 1,1mm 1 d3 = 1,0mM. Uemy npuONMH3UTENEHO paBHA CPEAHSISI KBaJpaTHIHAS OMINOKA N3MEPECHUI?

3. Ilpwm u3mepeHun JUIMHBI IpeiMeTa ObIIo TPoBeIeHO 5 n3Mepenuil. [Ipu 3ToM ObIIH oTydeHs! 3 3HAYeHUsI JUIMHBL [ =
8,1mmMm, I, = 8,0mm, I3 =8,0 mm, [, =8,0Mmm u Iy = 7,9Mm. UeMy npuOIH3UTENRHO paBHA CpeqHsS KBaapaTHIHAsS
omunOKa u3MepeHuii?

4. Bo ckoIbKO pa3 U3MEHHUTCS] YCKOPEHHEe CBOOOIHOTO Ma/IeHHsI, €CIIM YAAIUTHCS OT HOBEPXHOCTH 3€MIIH Ha pacCTOsSHHUE,
paBHOe paauycy 3emin?

5. Tlepnox mMaremMaTHuecKOro MasiTHHKA Ha MOBEPXHOCTH 3eMin paBeH 4 ¢. KakuM OyneT nepron 3Toro MasTHUKA, €Cln
€ro MoOMeCTUTh B JTU(DT, KOTOPBIH IBIKETCS BHU3 ¢ yckopeHuem 0,84 g?

6. OpnHopoaHbI AuCK Maccbl m = 1 kru paguyca R = 1 MKaTHTCS 110 TOPU30HTAILHOM MOBEPXHOCTH CO CKOpocThio V=
1 m/c6e3 mpockanb3pBaHmsL. HaliiuTe KHHETHYECKYIO SHEPTUIO 3TOTO JFCKA.

7. 1lapux nuamerpoM d, IBMKETCS B KHJIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO VU, TIPH 3TOM Ha HETro JEHCTBYET CHJla BS3KOTO
Tpenus F. Uemy OyJer paBHa 3Ta CHJIa, €CIIH 3TOT K€ MIapHK OyIeT IBUTaThCs B )KUAKOCTH C BI3KOCTBIO 27 CO CKOPOCTHIO
%2
3

8. TI'py3uk maccel m = 1krcoBepmiaeT COOCTBEHHBIE 3aTyXarole KoJieOaH!s Ha NPYXHUHKE )KECTKOCTH k = 2 %’no 3aKOHY

x(t) = Aexp(—pt) cos (a)t + g) , e A=0,01m, f=0,1c!, w=2c!. Haiitu norapudpMHUecKuii JeKPEeMEHT

3aTyXaHus.

2.3.4 Tlpumepbl 3aaHMii. 2 ceMecTp




1. K 3neKTquec1<oﬁ CXEMC, COCTOﬂHlCﬁ 13 IBYX PE3UCTOPOB U UICTOUYHHKA TOKA, MOAKIIOYCHBI ABa UACAJIbHBIX BOJIBTMETPA.

[Noxazanus nepBoro BombT™MeTpa V; pasao 20 B. Uto mokaseiBaet BTopoit BoneT™meTp V,?

2. UYemy paBHO compoTHBIeHHE Ilend, eciau Ry, = 10m, R, = 30Mm, R, = 10M? — R, R, -

3. ManeHpKkuil MIapyuK UMeeT 3apsij ¢ U CO3/aeT B TOUKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
MoJIe HAIpPSHKEHHOCTHIO, paBHOI mo mMonymo E. Illapuk NOMONMHUTENBHO 3apsiAWiIM U €ro 3aps CTal paBeH 2q. UYemy
CTaja paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHIECKOTO MO ATOTO MAPHKa B TOUYKE Ha PACCTOSHUM 27 0T HET0?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepxut N BHTKOB, 1O HeH
MPOTEKaeT TOK, CHJIOW [, MpW STOM MarHMUTHas WHAYKIMSA B IIEHTPE TaKkoW KaTymKd paBHa B,. Uemy Oyzer paBHa
MarHuTHas UHAYKLUS B [IEHTPE KATYIIKU, €CIIU YBEJIUUNUTh KOJIMYECTBO BUTKOB B HEeH B 2 pasa, a TOK, IPOTEKAIOIIUI B
Hell yMeHBIINTS B 2 paza?

5. 3apspkeHHast yacTHILA JABM)KETCS B OJHOPOJHOM MarHUTHOM HOJIE IO OKPY)KHOCTH, paauyca R. B HexoTopblii MOMeHT
BPEMEHH HMHAYKIHMIO MarHUTHOTO IOJsI YMEHBIIMIM B 3 pasza. KakoB cranm pamuyc OKpy>KHOCTH, IO KOTOPOH crana
JBUTATHCS dacTHHA?

6. KosebaTenbHblii KOHTYp MMEET JTOOPOTHOCTh, paBHylo 10%. Ha CKOJBKO MPOLEHTOB MPHOIM3MTEIBLHO YMEHBIIAETCS
SHEPTUsI BEIHYK/ICHHBIX KOJICOAHUH B TAKOM KOHTYpE 3a IIepron?

v
7. I[Ba QJICKTPOHA BpallaroTCs B OAHOPOJAHOM MArHUTHOM IIOJIC. Ecmm nx CKOPOCTH OTHOCATCA KaK v—l = 2, TO OTHOIICHHUC
2

R
UX paJinyCcoOB BpPAICHHS R—: paBHO

8. Kak m3MmeHHTCs paccrosiHME MEXIy HHTep(EpEeHLMOHHBIMHU MojocaMHl B onbiTe FOHra, eciim paccTOsHHE MEXIY
9KpaHaMH YBEJIUYUTH B 2 paza?

9. B ombite FOHra mivna Bosiuel u3Menunach ¢ 600 um Ha 400 HM. Kak u3MeHMIaCh IIMPHHA TI0JIOC Ha 3KpaHe?

10. Tlepwon audpakunonHoi pemetkd paBeH d. Kak M3MEHHTCS pacCTOSIHHE MEXIy TJIABHBIMH MaKCHMyMaMH TIpH
Judpakuuy cBeta Ha JAUQPPAKIHOHHOW pelleTKe MpH HeOONBINUX Yriaax Audpakiuuy, eciu NepHox AU(PPaKIHOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCA?

11. Kak m3MeHWIach TeMIlepaTypa YepHOIO Tella, €CIH JJIMHA BOJIHBI, COOTBETCTBYIOIIA MAKCHUMYMY €rO CIICKTPaJIbHOM
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta M3MEHEHa 4acTOTa CBETa, €CJIM MaKCHMMaJlbHasi CKOPOCTB AJIEKTPOHOB mpu (otodddexre Bo3pocna B 3 paza?
PaboToii BEIX0Ja DJIEKTPOHOB M3 MeTaJlia IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB 151 MNOATOTOBKH 00Y4AIOIIMXCSH K MPOMEKYTOYHON aTTeCTAlUH
1 cemectp

1. Cucrema otcuera. [Ipoiinennslii myTh U nepeMelieHne. Panuyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS U CBSI3b

MCKAY HUMHU. CpCZ[HSISI CKOPOCTb U CpEAHEC YCKOPCHUC. TanrennuanbHOE U HOPMAJIbHOC YCKOPEHUSA U UX CBA3b CO CKOPOCTLHIO.

2. JIBM)KeHHe YaCTHILIBI [0 OKPY>KHOCTH. BEKTOpHI yrita moBopoTa, yriioBoili CKOPOCTH U YIJIOBOTO ycKopeHus. CBsi3b MEXKIY

YIJIOBBIMU U JIMHEUHBIMH BEJIWYMHAMMU.

3. [epesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH Hetotona. Ilonsitue cuibl. Croxxenue cwi. TpeTid 3aKoH

HrroToHa. rpaHI/I[H)I MMPUMEHUMOCTHU KITACCUIECKOT'O croco0a onucaHust JABHXXCHUSA YaCTHII.

CHJIBI.

4, OcHOBHBIE CHJIBI B MEXAHUKE: CHJIBI BCEMHPHOTO TATOTCHHA, CHIIBI TPEHUA CKOJIBKCHUA, CHUJIBI COIPOTHUBJICHUS, YIIPYTHUC

. 3aKOH M3MEHEHHUS U COXpaHCHH UMITYyJIbCa MEXaHUYECKOH CHCTEMEI.

. L[eHTp Macc. OCHOBHOH 3aKOH MOCTYyHaTCJIbHOI'O ABUKEHUA LHEHTPA MaccC.

. ypaBHGHI/IG JABUXKCHUS TCJIa HepeMCHHOﬁ MacCCHI.

. 3aKOH M3MEHCHHUS KHHETUYSCKOM OHEPIruu CUCTCMBI. Pabora u MOIITHOCTb.

. KOHCCpBaTI/IBHLIC (HOTGHL[I/IEU'II)HLIC) 1 HCKOHCCPBATHUBHBIC CUJIBI. HOTCHHI/IaHLHaH OHEPrus. CBs13b MCKAY HOTGHHI/I&J’IBHOﬁ

o0 ~N OOl

©

SHEpPrueil U CUJIoH.

10. 3akoH U3MEHEHHUSI U COXPAHEHHUS TTOJTHON MEXaHUYECKOW SHEPTHU CUCTEMBI.
11. MoMeHT UMITylIbCa MAaTEpHaTbHOM TOYKH. MOMEHT HMITyJlbCca MEXaHHYECKOW cHUCTeMbl. MOMEHT CHibl. MOMEHT

HUMITYJIbCa U MOMCHT CUJIbl OTHOCHUTEIIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHsI MOMEHTA UMITYJIbCa MEXaHUUECKOIl CUCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO YIpPyroe M abCOIOTHO HEYIpyroe crojkHoBeHue. CKOpOCTH

JacCTHIl IOCJIE CTOJIKHOBCHUSA.

14. OcHOBHO 3aKOH BpalaTeJIbHOI'O ABMXKCHUSA TBEPAOI'O T€Ia BOKPYT HeHOZ[BPI)KHOﬁ OCH.




15. Onpenenenne moment unepunn. Teopema Illteiinepa.

16. MOMEHT MHEPIMU TOHKOTO CTEP>KHS OTHOCHTEIILHO OCH, IIEPIICHNKYIJISIPHON CTEPXKHIO.

17. MOMEHT MHEepIMH OJTHOPOIHOI'O IMCKA, OTHOCUTEJILHO OCH, NEPHIEHIMKYIISIPHON INIOCKOCTH JIMCKA U IPOXO/sIIEH uepes
€ro ILEHTP.

18. MoMeHT HHEpPIMH OHOPOJIHOTO LIapa, OTHOCUTEIILHO OCH, IIPOXOAAIICH yepes3 ero HeHTp.

19. Kunernueckas 3Heprys BpalaTeIbHOTO ABI)KEHHS TBEPIOTO Tea.

20. UneanpHas xunkocts. CTallmoHApHOE TEUEHHE HICAbHON KUAKOCTH. Y paBHeHne bepHymn. Bsskas sxuaxocts. Cribl
BHYTPEHHETO TPEHUSI.

21. llpuamun otHocuTenbHOCTH [ammmes. [IpeoOpasoBanus [ammres. [IpMHINT OTHOCHTEIBHOCTH B PEIATHBUCTCKOMN
Mmexanuke. [IpeobpasoBanus JlopeHna st KOOPIUHAT U BPEMEHH U UX CIEICTBUSL.

22. PensruBuctckuil umnyisc. [loiHas sHeprust yacTuubl. JJMHAMUYECKHE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. ledopmanust mpomosbHOTO pacTsbkeHust (ckaTus) TBepiaoro Teia. HanpspkeHue. OTHOCHTENBHOE —YAJIMHEHHE.
Koappunuent ynpyroctu. Moayns FOnra. 3akon I'yka mis pactsoxenus (cxarusi). Jedopmanus casura TBepaoro Tedia.

24. OnpeneneHue KoseOaHMH B MEXaHWYECKOM cucreMme. [ apMoHMYeckue KojieOaHUs. YpaBHEHHE TIapMOHHYECKHX
KosieOaHMi U ero pemeHue. ['eoMeTpuueckas HHTEpIPETALHs TAPMOHUYECKUX KOJIeOaHHH.

25. @opmyna CIOXKECHUS ABYX TAPMOHUIECKUX KOICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKI MasTHHKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXaroOIMNX TAPMOHIYECKIX KOJICOaHUH 1 €ro perieHne. Y CIOBHE CYIIECTBOBAHMS 3aTYXAIONINX KOJICOaHHH.
XapakTEepUCTHKN 3aTyXaloIuX KojeOaHMil: yacTtoTa, nepuox, Ko3(QGHUINCHT 3aTyXaHHsI, JOTapU(PMUIECKIA JEKPEMEHT 3aTyXaHUs,
IIOOPOTHOCTE.

29. YpaBHEHUE BBIHYK/ICHHBIX KOJICOAHHUH 1MOJI IeHCTBHEM TI'apMOHMYECKU M3MEHSIONICHCS BHEIITHEH CHUIIBI M €r0 PeLIeHUe.

30. SIBnenue pe3oHaHca. PesoHaHcHas yacrora.

31. BonnoBele amwxenust. [Tnockas cuHyconaibpHas BojHa. berymue u cros4yue BoiaHbl. YacToTa, JiMHA BOJIHBI, BOJHOBOI
BEKTOp, (ha30Bast CKOPOCTb.

32. Ilpeamer TepMonuHamMuKU. OCHOBHBIE TOHSATHS W OMNpEAEICHHs TEPMOJMHAMUKM  (MaKpOCKOIMYECKas CHUCTeMa,
BHYTPEHHHUE U BHEIIHUE IapaMeTphl, COCTOSHUE, paBHOBECHE, PABHOBECHBIC U HEPAaBHOBECHBIE COCTOSHUS, MPOLIECC, PABHOBECHBIC U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMHKN. [IoHATHE SMIMPUIECKON TEMIIEPATyPBHI.

34. OCHOBHBIE NOJIOKCHHSI KHHETHIECKOW TEOPUH MJICalIbHOTO Ta3a. Y paBHEHNE KHHETHUECKOI TEOPUH T'a30B IS IaBICHHS.

35. Pacnpenenenne sHEPTUHM MOJIEKYJI TI0 CTETICHSIM CBOOO/IBI.

36. 3akoH MakcBeIa 0 pacrpeaeIeHnI MOJIEKYJI HI€aIbHOTO Ta3a 110 CKOPOCTSM M SHEPTHSAM TEIIOBOTO ABHKEHHS.

37. bapomerpuueckas popmyna. Pactipenenenue bonbimana.

38. BHyTpeHHss dHeprus TepMoAWHaMuueckoil cucrembl. IlepBoe Hawano TtepmoauHamuku. Dopmyna s pabOTHI
uzeanabHoro rasa. I'paguueckoe npeacrapiaeHne padoOThI rasa.

39. TenoeMKOCTh TEPMOAMHAMUYECKON CHCTEMBL. Y IelIbHAsl U MOJISIPHAs! TEIUIOEMKOCTH. TerIoeMKOCTh B H30XOPUYECKOM
1 1300apHUUeCcKOM IIpoIieccax U CBsSI3b MEXAYy HUMHU. BHYTpeHHss sHeprus uaeaJbHOro rasa.

40. Anrabaruueckuii mporiecc U ero ypasHenue. Pabora ra3a npu agnadaTiyeckoM nporecce.

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHs MenzaeneeBa-Knanelipona u Ban-mep-Baanpca. BryTpeHHss 3Heprus
peanpHOro rasa.

43. Bropoe Ha4yaj0 TEpMOJMHAMUKH B Pa3IMUHBIX (OPMYIHPOBKaX.

44. Obpatumble 1 HeoOpaTtnmble mporecchl. [lonsrue sHTpormu. CpoiictBa 3HTponuu. PopMynnpoBKa BTOPOro Havaja
TEPMOAWHAMHMKH C HCIIOJIb30BaHUEM NMOHATHA dHTponuu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. Temnobie Maruabl. KITJ] TemaoBo# MaInHbL.

47. Tuxn Kapno. KIT/] muxia Kapro. Teopema KapHo.

48. CraTUCTHYECKUH CMBICI SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiiel M UX cBoWcTBa. 3akoH Kyrona. HanpspkeHHOCTH anekTpocTaTmueckoro moist. [IpuHimmn
CYTEPIIO3ULIMH IIIEKTPOCTATHYECKUX TONEH.

2. Teopema I"aycca /i1 S7IEKTPOCTATHYECKOTO TOJIS B BAKyyMe.

3. [Ipumenenne Teopemsl ['aycca k pacyeTy HEKOTOPBIX JIEKTPOCTATHUECKHX I0JIEH B BaKyyMe.

4. llupkynsiuust BEKTOpa HANpPSDKEHHOCTH — 3JIEKTPOCTATHYECKOTO  TOJIS. Teopema o wupkynsanuu. IloreHnuan
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIHANA M HATIPSHKEHHOCTH.

5. Dnextpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus Tu31eKTpUKkoB. Bekrop mossipuzanuu. HanpspkeHHOCTb OJISE B IMAJIEKTPHUKE.

7. DnexTpudeckoe cMemeHue. Teopema ["aycca i BeKTOpa AIEKTPHYECKOTO CMEIICHHUS.

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHYECKUX CPEl.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM IIOJIE.

10. DnekTpuyeckast eMKOCTh yeAMHEHHOTO NMPOBOAHNKA. KoHmeHCcaTOphl. DIIEKTPOEMKOCTh KOHJEHCATOpa.

11. DHeprus cuctemsl 3aps10B, yeAMHEHHOTO MIPOBOAHUKA U KOH/IEHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOTO TT0JIS.

12. DneKkTpU4ecKuii TOK, CHJIa U TUNIOTHOCTh TOKA.

13. 3akon Oma. ConpoTHBieHNE TPOBOAHMKOB. PaboTa n MomHocTh. 3akoH Jxoyssa-JleHna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpshkeHHe. 3akoH OMa U1l HEOHOPOJHOTO y4acTKa LETH.

15. Ipasuna Kupxroda s pa3BeTBICHHBIX LETICH.

16. DaekrponpoBogHOCTh MeTauoB. HocuTenu Toka B Metaiuiax. HeqocTaToO4HOCTh KIIACCHUECKOM AIEKTPOHHOMN TEOpHUH.



17
18

. DIEKTpUYECKUll TOK B BaKyyMe. TepMO3IEKTpOHHAs SMUCCHUSL.
. YpoBenp ®PepMu. DIEMEHTHl 30HHOM TEOPHM KPHUCTAIIOB. 30HHAs CTPYKTypa DHEPreTHYECKOIO CIEKTPa AJIEKTPOHOB

TBEpAOTO TCa.

19

. MaruuTHOe mMOJ€ U €ro XapakTepuCTUKU. MarHuTHass uHOykuus. 3akoH buo-CaBapa-Jlammaca. MaruutHoe mose

JIBIDKYIIETrocs 3apsiaa. 3akon Amrepa. Cuia Jlopena.

20.
21.
22,
23.
24,
25.
26.
27.

HUPKYJIAIA

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

TeopeMa 0 NMPKYIANUHA BEKTOPAa MATHUTHOW MHYKIIHH.

IToTok BexkTOpa MarHuTHOM MHAYKIMU. Teopema ['aycca a1 BEKTOpa MarHUTHON MHTYKIIWH.

MarHuTHO€ T0JIE COJIEHONA U TOPOHIA.

PaboTa o nepemenieHu0 MPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

OHeprusi MarHUTHOTO TIOJIS.

MarsuTtHoe IoJje B BellecTse. SIBleHre HaMarHuuuBaHus. BekTop HaMarHUYEeHHOCTH.

BexTop MarHUTHOM MHAYKIMU B BEILIECTBE.

HanpskeHHOCTP MarHMTHOrO mosid.  MarHutHas BOCHPUUMYHUBOCT M MAarHUTHas IPOHHUIIaEMOCTb. Teopema o
U U711 BEKTOPA HANPSDKEHHOCTH MarHUTHOTO MOJIS.

VYcnoBus 11 MarHUTHOTO MOJISL HA TPaHHUIIE pa3fielia JBYX MarHEeTUKOB.

JmaMaraeTky u napamarsetuku. @eppomMarHeTuky u ux cBoiictra. [Ipupona heppomaraerusma.

SIBreHNE 3IEKTPOMAarHUTHONW MHAYKIMHU. 3akoH Dapajies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

MHAyKTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUH.

Toku npu pa3MBIKaHWU ¥ 3aMBIKaHHU 1iend. B3anmuas naayknus. Teopema B3aMMHOCTH.

Buxpesoe anektpudeckoe nose. Tok cMeneHus.

YpaBHeHust MakcBenna Ui 3JIEKTPOMAarHUTHOTO MOJIS.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOaHH B KOJIEOATEILHOM KOHTYPE U €r0 PeLIeHHE.

BeIHYXIeHHBIE 3JIeKTpUUECcKUe KojiebaHus B KoJieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

IlepemeHHBIH 3J1€KTpUUECKUM TOK. MOIHOCTE, BbIAEIsAEMAas B LIENIU IIEPEMEHHOr0 ToKa. JlelcTByoIue 3HaUeHNs TOKa U

HaIPSHKECHUS.

38
Ilo¥iTunra.
39
40
41

. DJeKTpoMarHuTHeIe BONHBL. Ju(depeHnnanbHoe ypaBHEHHE JIIEKTPOMArHUTHOM BOJIHBI W €ro peuieHue. Bekrop

. CeToBbl€ JyuH. 3aKOHBI reoMeTpuueckoi ontuku. [punuun depma.
. leaTpupoBanHble onTHyeckrue cucteMsl. JIna3sl. @opmMyia ToHkoi nuH3EL. [locTpoeHne n300pakeHni B THH3aX.
. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHms cBeTa. Y ClIoBHEe MAaKCHMyMOB U MHHUMYMOB.

Mertonpl HaOMOACHAS HHTEPPEPCHIINHU CBETA.

42
43
44
45
46
47
48
49

. HTepepennns cBeTa B TOHKHX IUICHKAX U IIACTHHKAX.

. Konbuia Herotona.

. Audpakiys cBeToBbIX BOH. Metoj 30H Openernsi.

. Audpakuust Gpenens Ha KpyriioMm oTBepcTHH u aucke. Crupanb Openens.

. Judpaxius @paynrodepa Ha 0 HOH mIeTH.

. Audpakius Opaynrodepa Ha TUPPaKIIMOHHOHN peLieTKe.

. Qucniepcus ceera. DNeKTpOHHAS TEOPUS AUCTIEPCHH.

. EcrectBennpIif 1 monsipu3oBaHHBINA cBeT. [lonspuzanms cBeTa NpH OTPaKEHWH W TPEIOMIICHMM Ha TpaHUIE JABYX

JAUDJICKTPUKOB.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62

[Nonstpuzanust cBeTa NpH MPOXOXKICHUH Yepe3 aHU30TPOITHbIE KPUCTAILIBI.

TemoBoe N3TydeHNE U €T0 XapaKTEePHCTHKH.

3aKoHBI TEIJIOBOTO U3Ny4deHus (3akoHbl Kupxroga, Credpana — bonsrmana, Buna, popmynst Penes-/Ixunca u [Tnanka).
®dorordexr. 3akoHsI hoTodPderTa u UX 0OBICHEHNE C TOYKHU 3PEHUS KBAHTOBOW TEOPHH CBETA.

D¢ dexr KoMnToHa 1 ero syieMeHTapHas TEOPHS.

Pa3ButHe npeacraBaeHuit 0 CTpOEHUH aToMa. bopoBckas Teopus BOJOPOI0N0J00HOTO aToMa.
KoprryckynapHO-BOTHOBOW dyann3M CBOWCTB BellecTBa. Bomusl e bpoitns u ux cBoiicTra.

CooTHouieHue HeonpeeneHHocTel [ eiizenodepra.

BonHoBas ¢GyHKINA U €e CTAaTUCTUYECKHUHA CMBICIL.

Obmree ypasuenue lllpeaunrepa. Ypasuenue llpenunrepa aiast cTaiMOHAPHBIX COCTOSHUH.

Yactuia B 0THOMEPHOM MOTEHLIUATBLHOU SIME.

[Ipoxoxnenne yacTunei MOTEHIMAIBHOTO Oapbepa.

. Bomoponmononobusie  aromel. DHeprerudeckne ypoBHH. lloTeHnmansl Bo3OyxJaeHHs M HOHM3anuu. CIEKTpHI

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznmuumocTs 0iMHaKOBBIX YacTHI] B KBaHTOBOM MexaHuke. [Ipunnun [Taymu. CTpykTypa sHEpreTH4ecKuX YpoBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.

64
65
66
67

. Tunsl cBsI3el 371€KTPOHOB B aTOMax.

. Monekyna Bogopoaa. duznueckas npupojia XuMU4IecKkoi cBsi3u. loHHas M KOBaJIGHTHAsI CBS3H.

. DJIEKTpOHHBIE, KOJIeOaTeIbHbIE U BpallaTeIbHBIE COCTOSIHUS MHOTOATOMHBIX MOJIEKYJT. MOJIEKYISIpHBIE CTIEKTPHI.

. DJIeMEHThl KBAHTOBOW TEOPWUH H3IIyUeHHUs. BBIHYXIEHHOE W CIIOHTaHHOE W3NMydeHue (GoToHOB. [IpuHIMT paboOTHI

KBAaHTOBOTO T'eHEePaTopa.

68
69
70

. Crpoenue aToMHOTrO siipa. Mozenu siipa. SlnepHble peakiuy. 3aKOHbl COXPaHEHUS B SIEPHBIX PEAKIIHSX.
. PapnoakruBHbIE IpeBpamnienus saep. Peakuus snepaoro nenenus. LlenHas peakiys aeneHus. SnepHsIil peakTop.
. DJIeMeHTapHbIe YaCTHIBI ¥ X B3aHMOJICHCTBHS.

3. MeToau4eckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS

c¢opMHPOBAHHOCTH KOMIIETEHUM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTALUH



Kputepun ¢popmMupoBaHusi o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUM

- OmneHKa «OTJIMYHO» BBICTABIACTCS OOYYaIOIIEMYCs, €CIM KOJMYECTBO NPABIIBHBIX OTBETOB HA
Bornpockl coctanisier 100 — 90% ot olriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- O1IeHKa «XOPOII0» BBICTABIIAETCS 00YyJarOIEMYCsl, €CJIM KOJIMYECTBO MPABUIBHBIX OTBETOB Ha BOIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OueHka «yJAOBJIETBOPUTEJIbHO» BBICTABISCTCS OOYYAIOUIEMYCs, €CJIHM KOJIMYECTBO NPABHIBHBIX
OTBETOB Ha T€CTOBbIE BONIPOCHI —/5—60 % 0T 00111ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OIeHKAa «HeY/I0BJIeTBOPHUTEIbHO» BBICTABIACTCS OOYUYarOIIEMYCsl, €CIM KOJIMYECTBO IPaBHIbHBIX
0TBeTOB — MeHee 60% ot 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OlleHOK N0 pe3yJbTaTaM BbINOJHEHHUSA 3aJaHUIl

«OTIAMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«X0poIo/3a4TeH0» — CTABUTCS 32 pa0dOTYy, BHIMIOJIHEHHYIO MOJHOCTHIO, HO IIPY HAJIMYHMH B HEH He Oolee
OJHOH Herpy0oil OIMOKHN U OTHOTO HeloueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO» — CTABUTCS 32 PadOTy, €ClIM 00yYalOUIHiiCcs MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceil paboThl WK JOMYCTHI HE 0oJiee OAHON TpyOoi OMMOKH U JIBYX HEJIOYETOB, HE OoJyiee OHOM
rpy0oit u ogHON HerpyOoil ommOku, He Oosnee Tpex HerpyObIX OIIMOOK, OJHOIN HErpyOol OIMOKU M JIBYX
HE/I0YETOB.

«HeynoBjieTBOpUTEJLHO/HE 3a4TEHO» — CTAaBUTCA 3a PA0OOTY, €CIM YHUCIO OMHMOOK U HEI0YETOB
MIPEBBICHIIO HOPMY JIJIsl OLIEHKH «yJOBJICTBOPHUTEIHHOY WIIM TPABMIIBHO BBHITIOJTHEHO MeHee 2/3 Bceil paboThI.

Buowt owubox:

- epyOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 peueHuUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE VCL08UsL NPEOTIONCEHHO20 3A0AHUSL.

- Hezpybbie OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, OnpedeeHuUll; HePaAYUOHAIbHBLL 8b100P X00d peuleHus.

- He0ouembl: HePaAYUOHAIbHBLE NPUEMbL BLINOIHEHUS 3A0AHUSL; OMOETbHbLE NOZPEULHOCTU 8 YOPMYIUPOSKE
86160008, HEOPEINHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun popmupoBaHusi OLIEHOK 110 3a4eTy

«3auTeHo»» - 00ydYaromMica TEMOHCTPUPYET 3HAHME OCHOBHBIX PAa3/IEiOB MPOTrpaMMbl M3Y4aeMOIo
Kypca: ero 0a30BbIX MOHATHH U (QyHIaMEHTaJIbHBIX MpoOJeM; MpHOOpes HeOOXOIUMbIe YMEHHUS U HaBBIKH,
OCBOWJI BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHSI TOTyUYEHHBIX 3HAHUM, HE JOMYCTUI (PAKTUUECKUX OMIMOOK MpHU
OTBETE, JOCTATOYHO IOCJIEAOBATEIbHO W JIOTMYHO W3J1araeT TEOPETUYECKUI MaTepuall, IOIyCKas JHIIb
HE3HAYUTENIbHbIE HapYIIEHUs T0CIIEI0BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO»» - BBICTABJISIETCA B TOM CiIy4ae, KOIja o0ydaroluiics JeMOHCTpUpPYET (pparMeHTapHbIe
3HAHHSA OCHOBHBIX pPa3/ejioB MPOTpPaMMbl M3y4aeMOIro Kypca: ero 0a30BbIX MOHATUH M (DyHIaMEHTaJIbHbBIX
npo6ieM. Y sK3aMeHyeMOoro cj1abo BbIpaXkeHa CIOCOOHOCTh K CAaMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBILIIEHHIO,
UMEIOTCS 3aTPYIHEHUSI B U3JIOKEHUM Marepuala, OTCYTCTBYIOT HEOOXOJUMbIE YMEHMSI U HABBIKHU, JAOIMYILEHBI
rpyOble OIMOKM U HE3HAHWE TEPMUHOJOTHH, OTKa3 OTBEYaTh Ha JOMOJIHUTENbHBIE BOIPOCHI, 3HAHHE KOTOPHIX
HE00X0UMO ISl ITOJTYYEHHUS MOJIOKUTENIbHOMN OLEHKU

Kputepuu popMupoBaHus oleHOK N0 IK3aMeHY

«OT1an4yHo» (5 6annoB) — 00yyaromuncs JeMOHCTPUPYET 3HAHUE BCEX pa3ziesioB H3y4aeMOM IUCIUIIINHBI,
CIOCOOCTBYIOLIMX OCBOEHHUIO KOMIIETEHIUI: co/iep:kaHne 0a30BbIX MOHATHH M (yHIaMEHTAJIbHBIX MPOOJIeEM;
yYMEHHUE M3J1araTh MpOrpaMMHBII MaTepuan ¢ JeMOHCTpalield KOHKPETHBIX nMpumepoB. CBOOOHOE BiaJeHHUE
MaTepuajoM JIOJKHO XapaKTepHU30BaThCsl JIOTUYECKOW SICHOCTHIO M YETKHMM BUJIEHHUEM IyTeld MpUMEHEHUs
MOJIyYEHHBIX 3HAHUI B IPAKTHUYECKON NEATENbHOCTH, YMEHHEM CBS3aTh MaTepuan ¢ JAPYTUMH OTPaCIsIMU
3HAHHUSL.

«Xopomo» (4 6amia) — o0yJaromuUics JEMOHCTPUPYET 3HAHUS BCEX PA3/ICNIOB U3y4aeMOM JUCLIUIUIMHBL,
CHOCOOCTBYIOUIMX OCBOCHHUIO KOMIIETEHIMI: colep:kaHue 0a30BBIX MOHATHH M (yHIaMEHTAIbHBIX MPOOIeM;
npuobpen HeoOXOIUMbIE YMEHHMS W HaBBIKM, OCBOWJ BONPOCHI NMPAKTHUYECKOTO MPUMEHEHHs MOJYYEHHBIX
3HAHUU, HE JOMYCTUJ (aKTUYECKUX OIIMOOK MpPU OTBETE, TOCTATOYHO MOCIIEI0BATENbHO U JOTHYHO H3JIaraer



TEOPETUYECKHUI MaTepuall, AOMycKas JIIIb He3HAYUTEIbHbIE HAPYIIEHHs! MOCIEeI0BATEIbHOCTH U3JI0KEHUS U
HEKOTOpBhIE HETOYHOCTU. TakuM 00pa3oM JaHHAS OIICHKA BBICTABISETCS 3a MPABUIBHBINA, HO HEAOCTATOYHO
ITOJIHBIA OTBET.

«Y10BJIeTBOPUTEIBHO» (3 Oamna) — oOy4aromuiicss JEMOHCTPHPYET 3HAHUE OCHOBHBIX pa3JieioB
IPOrpaMMbl, CHOCOOCTBYIOIIMX OCBOCHHMIO KOMIIETEHIMI: ero 0a30BbIX NOHATUH M (PYyHAAMEHTaJIbHBIX
npoOsieM. OfHAKO 3HAHWE OCHOBHBIX MPOOJEM Kypca HE MOIKPEIUISIOTCS KOHKPETHBIMH IMPAKTHYECKUMU
npUMepaMH, HE MOJHOCTBbIO PACKpPbITa CYHIHOCTH BOIIPOCOB, OTBET HEIOCTATOYHO JIOTMYEH M HE BCerja
MOCJIeI0OBATENICH, IOMYIIEHbI OIIMOKN U HETOYHOCTH.

«HeynoBaersopureibHo» (0 0amioB) — BbICTaBISIETCS B TOM Ccllydae, Korga oOOydYaromuiics
JEMOHCTPHUPYET (parMeHTapHbIC 3HAHMS OCHOBHBIX Pa3eliOB MPOTPAMMEI MPEIHAZHAYCHHBIX UISI OCBOCHUS
KOMIIETEHIIMI M3y4aeMoro Kypca: ero 0a3oBbIX MOHATHH U (pyHIaMeHTaJIbHBIX MpoOiieM. Y 3K3aMEeHyeMOro
ci1ab0 BBIpaKEHA CIOCOOHOCTH K CAaMOCTOSTEILHOMY aHAIUTUYSCKOMY MBIIUICHUIO, UMEIOTCS 3aTPYIHEHUS B
U3JI0KEHUH MaTepualia, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHS U HAaBBIKH, JOMYIIEHBI TPyOble OLTMOKU U HE3HAHUE
TEPMHHOJIOTHH, OTKa3 OTBEYaTh Ha JOIMOJHUTEIBHBIC BOMPOCH], 3HAHHE KOTOPHIX HEOOXOAMMO ISl TIOTYYCHHUS
MOJIO’KUTEJIHOM OLEHKH.



	2026-2027_23_05_05-26-1-СОДПэ_plz_plx_Физика
	ОМ СОДПэ Физика



