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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, 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/
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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 | YeproB A.T"., Oo6mas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobres A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomor
B.1.
JI1.3 | Cagmennes U. B. Kypc obme#t ¢pusuku. T. 3. KBaHTOoBast onTrka. ATOMHAast CaHKkT- https://e.lanbook.com/bg
¢uznka. duznka TBepaOro Tena. Pu3nka aTOMHOTO Sapa U [etepOyp
9JI€MEHTAPHBIX YaCTHIL: yueOHOe mocodue r: Jlans,
2018
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 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.




[Tpunoxenue
K paboueil mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

dusznka

(HaumeHosanue OUCYUNTUHBL(MOOYVS)

Hamnpapnenue moaroToBKy / CieUaibHOCTh

23.05.04 Dxcmiyaranud JKeJe3HbIX J0Por

(k00 u HaumeHosaHue)

HanpasnenHocTs (pohuiib )/crieruain3anms

MarucTpajbHbLIH TPAHCHOPT

(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 TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA COPMHUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMGXCYTOqHOﬁ aTTCCTaAllUd — OLHCHUBAHUC MPOMCIKYTOUYHBIX W OKOHUYATCIBbHBIX PC3YJIbTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

IUIAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

®dopmMbl IpoMeKyTOUHOU aTTectaiun: sauem (1 cemecmp — ounoe o6yuenue, 1 Kypc —3aounoe obyuenue),

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

[Tepeuens KoMIETeHIINA, POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOIL MHAWKATOPa NJOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Cioco6en pemats HHXEHEpHBIE
3ama4n B po(hecCHoHATBHON
JeATEIEHOCTH € UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTUYeCcKOro aHalu3a 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 TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHNsI OOBEKTOB, POLIECCOB, SBICHHUMI, TPOBOJANUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaThl

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMBIMU
pe3yJibTaTaMi OCBOEHUS 00pa30BaTEIbHON TPOrpPaMMBI

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PCSyJ’ILTaTLI 06yqu1/I$[ 10 JUCIUIIIINHE

OLEeHOYHbBIE
MaTepHabl
(cemectp 1,2; kypc 1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
peneHns MpeaMeTHO-IPOIIBHBIX 3a71a4

OOyuarommiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMEHHOW (PM3UKH U MX POJIb B PEIICHUH PEAMETHO-
npouIIbHBIX 3a/1a4

Tectsr m. 2.1.1, 1.
2.1.2

OO0yyaromuiics ymeerT:
UCII0JIb30BaTh OCHOBHBIC MOHSTUS U 3aKOHBI (DU3UKHU JIJIS
peIIeHHsI TPEAMETHO-MTPOGMIBHBIX 33124

Bagaum nm. 2.2.1, m.
2.2.2

OO0yyaromuiics BrajeeT:

HaBbIKaMH TPUMCHCHUSA OCHOBHBIX MOHATHH U 3aKOHOB
KJIACCHUUYECKOM M COBPEMEHHOW (HM3MKU ISl PElICHUS
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
3aJlaHHOM  METOJUKE M  aHAIU3UPYET
pe3yJIbTaThl

OOyuarommiics 3HaeT:

Tectsr m. 2.1.3, 1.

METO/IbI  TEOPETUYECKOr0 W  AKCIepuMeHTtansHoro | 2.1.4
uccienoBanus (U3NUECKUX OOBEKTOB, MPOIECCOB U

SIBICHUI, METOMUKY TpOBeIACHUss ©  00paboTku

pe3yibTaToB (DU3UUECKOTO IKCIIEPUMEHTA

OOyuaromuiicst yMeeT: Tector m. 2.2.3, 1.
MIPUMEHSTH METOBI TEOPETUIECKOTO u| 224
9KCIIEPUMEHTAILHOTO ~ HUCCJIEAOBaHUS  (DU3HUECKHX

O0OBEKTOB,  TPOLECCOB M  SIBJICHUH, IPOBOAUTH

(u3nyecKkre 3KCIEPUMEHTHI 10 33/IaHHOW METOAMKEe U
00pabaTpIBaTh UX PE3yNIbTATHI

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 n. 2.3.3, 1.
2.34

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

1) oTBeT Ha OWJIET, COCTOSIIMI M3 TEOPETUIECKHX BOIIPOCOB U MPAKTHYCCKUX 3aJaHUH;
2) BeimonHenue 3anannii B JMOC yHuBepcuTera.

[TpomexyTouHas arTecTanus (3a4eT) MPOBOJUTCS B OJHON U3 CIEAYIOIUX (HopM:

1) cobecenoBanue;

2) BoinonHenue 3aganuit B OMMOC 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 TunosBble BOIIPOCHI (3aL[aH]/I$l) JIUIS1 OLEHKH 3HAHHII B KaUecTBe 06pa30BaTeJ’le0F0 pedyJjbTara

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3ysIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTesnbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHBIe | OOydJarOUIHIicCs 3HACT:

HOHATHS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IOHSTHUS U 3aKOHBI KIIACCHYECKOH M COBPEMEHHON (DU3MKH U MX POJIb B PELICHHI
HayK U penieHus HPEeIMETHO- | MpeIMeTHO-TPOQHIBHBIX 33124

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaipHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH HAa3BIBACTCA

a) COCTaBISIIOLIAs BEKTOPA YCKOPEHHSI, HANIPABJICHHAS 110 KACATENbHON K TPACKTOPUH MaTEePUAlIbHOM TOUKH

b) npousBeneHue BekTOpa YCKOPEHHS Ha KOCHHYC yIiia MEX/Y BEKTOPOM YCKOPEHHS  CKOPOCTHIO

C) mpoM3BeJEHUE MOIYJISA BEKTOpA YCKOPEHHS Ha BEKTOP HOPMAJIH K TPAEKTOPHH MaTEPHAIbHOU TOUKH

d) cocraBsrolIas BEKTOpa YCKOPEHHs, HANpPaBJICHHAs BJIOJb MPSIMOH, MEPIEHAUKYIAPHON KacaTelbHOW K TPAaeKTOPUHU
MaTepuaibHON TOYKU

€) MpOEeKIHUs BEKTOPa YCKOPEHHUS HA PaluyC-BEKTOP MAaTEPUAILHON TOYKH

2. BekTopoMm yriioBoro nepeMelieHus MaTepraIbHON TOUKH IIPH €€ BpallleHMH OTHOCUTEIIHHO OCH Ha3bIBACTCS
a) yrom, Ha KOTOPBI MOBEPHYIACH TOUKA, YMHOKECHHBIN Ha €TUHAYHBINA BEKTOP, HAMIPABICHHBIH B CTOPOHY BIKCHHS TOUKH
b) mnpousBenenune yria moBopoTa MaTepHAIBHOM TOUKH Ha SIMHHYHBINA BEKTOP, 3a/Iaf0IIeH HAPABICHHE OCH BPAICHHUSI
C) JUIMHA YT OKPYXKHOCTH, 10 KOTOPO# MePEeMECTHIACH TOUKa
d) yron mexmy pammyc-BEeKTOpaMH HAYaIbHOTO M KOHEYHOTO MOJNIOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

3. Kakoe yTBepkaeHuUE SIBISACTCS MPABUIBHOM U HanOOJIee TOYHOM HOPMYyTUPOBKOM BTOPOro 3akoHa HproroHa

a) JIroboe Teao MOKOMTCS WK JBHIKETCS MPSIMOJIMHEWHO, ECIIM HA HETO HE AEHCTBYIOT HUKAKHME CHJIBI MM JEUCTBHE BCEX
CHJI CKOMITEHCHPOBAHO

b) HW3menenue ummyibca Tena paBHO PABHOACHCTBYIOIIEH BCEX CHII, ICUCTBYIONIMX HA HETO

C) B uHepuuanbHO cHCTeMe OTCYETa MPOM3BEJCHHUE MAcChl Tela HA YCKOPEHHE €ro MOCTYNATeIbHOrO JBHKEHHS PABHO
CyMMe BCEX CHJI, ISHCTBYIOIINX HA TEJIO

d) B uHepuManbHOW CHCTEME OTCUeTa YCKOpEHHEe, MPHOOpEeTaeMoe TEIOM, PABHO MPOM3BEICHUIO JICHCTBYIOIIEH HA HEro
CHJIBI HA MacCCy TeJa

e) B mo0oii cucteme oTcueTa cyMMa BeeX CHII JICUCTBYIOIIMX Ha TEJO, PaBHA MPOM3BEACHHUIO €r0 MAcChl HA €r0 yCKOPEHUE

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

C) Macca Teja, BRIpaKeHHast B €IUHUALAX CHITbI (KHJIOIPaMM-CHIIa)

d) cuna, qelicTBYIOIAS HA TENO, BHIPAKEHHAS B €IMHMUIAX MACChl, KOTOPYIO MU3MEPSIOT B IPOIIECCE B3BEIIMBAHUS Tea HA
Becax

€) cuia, C KOTOPOM Teo BCIEACTBHE NMPHUTHKEHHS K 3eMile JEeHCTBYET HA OIOPY WM TIOABEC, YAEPKUBAIOLIYIO TEJIO OT
CBOOOIHOIO MMAaAEHUS

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOW3BEICHUE PAIyC-BEKTOPa MATEPHUATIbHON TOUYKU Ha €€ BEKTOP UMITYIIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHE UMITYJIHCA MATCPHAILHOW TOUYKH, Ha TUICYO CHITBI, ACHCTBYIONICH HA TOUKY
d) wMmyIbC MaTepUaTbHON 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 YMEHBINCHHM AMIUIATYIBI KOJNEOAHWi MpH NPUOIMKEHWH YaCTOTHl BHEIIHEH CHIBI K HEKOTOPOMY ce
3HAYEHUIO, ONIPEAEIIAEMOMY CBOMCTBAMU CUCTEMBI
b) B pe3kom yBennueHNH aMILTUTYABI KOJIEOAHUI P MPUOIMKEHUN YaCTOTHI BHELITHEH CHUIIBI K HEKOTOPOMY €€ 3HAYEHHIO,
OIpeIeNIeMOMY CBOMCTBAMU CUCTEMBI

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCS HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJHMYECTBE BaphUaHTOB. OLICHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACIPOCTPAHEHHE COICPIKAHMUS OLICHOYHBIX CPEACTB CPEAN 00yJaroInXCcsl yHHBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
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B PE3KOM YBEJIMYEHHH 3aTyXaHUs KoJeOaHWil MpH NPHOJIM)KEHUH YacTOThl BHEIIHEHW CHIIBI ¢ COOCTBEHHOM 4acTOTOH
CBOOO/HBIX KoJIeOaHMi

B PE3KOM YMEHbBIICHUH 3aTyXaHMs KOJIeOaHWH NpH NPHOIMKEHUH 4YacTOThl BHEIIHEH CHWIIBI K COOCTBEHHOW yacToTe
CBOOO/IHBIX HE3aTYXAIOMINX KOJIeOaHHH

B TIPEKpaIeHnH KoJieOaHui pyu NpUOIMKEHHH YaCTOTHI BHELTHEH CHIIBI K YaCTOTE CBOOOIHBIX KOJIeOaHuUiH

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

OECKOHEYHO Majioe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IIPOIeccaX PaBHO OTHOLICHHIO OECKOHEYHO MaJoro KOJIHYeCTBa
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 KOTOPOHl B JIOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJIMYECTBA TEIUIA, IEPEAaHHOro CUCTEME K TeMIlepaTrype
CHCTEMBI

0eCKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTUMBIX ITPOLIECCAaX PABHO IPOU3BEICHHUIO OECKOHEUHO MaJIOT0 KOJIMYECTBa
TeIlIa, IePEeAaHHOro CUCTEME U TEMIIEpaTypbl CUCTEMBI

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

2.1.2 TIpuMepsI TECTOBBIX 3aJaHUI. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHYECKOTO MOs?

HanpsoxkeHHOCTB 3IIEKTPUIECKOTO OIS B TaHHOH TOYKE MPOCTPAHCTBA, YMHOKCHHAS HA paIiyC BEKTOp JAHHOW TOUKH
Cpenu TaHHBIX OTBETOB HET MPAaBHIHHBIX

Pabora mo mepeMerieHnio eTMHIIHOTO OJIOKUATENFHOTO 3apsiia U3 TaHHOH TOYKH MPOCTPAHCTBA B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTUS MPOU3BOIBHOTO 3apsa, TIOMEIIEHHOTO B TAHHYIO TOYKY IIPOCTPAHCTBA

Cuina, nefiCTBYIOIIast Ha €AUHUIHBIHN MTOJOKUTEIBHBIN 3apsi, TOMEIICHHEIH B JAHHYIO TOYKY IIPOCTPAHCTBA

2. KougencaropoM Ha3bIBaeTCs

IBE I[UIOCKHX IUIACTHHBI, pa3felNCHHBIX CIIOEM [OUAICKTPHKA C OTIMYHOM OT COMHHLBl JUAICKTPHISCKON
POHULIAEMOCTBIO

1:000€ YCTPOKUCTBO, KOTOPOE CMIOCOGHO HAKAIUTMBATH IICKTPHICCKHE 3apsi bl

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT APYyra NPOBOAHUKOB

Jr000¥ MPOBOJHUK, €CIIM OH 00J1a1aeT MIEKTPUUECKON EMKOCTHIO

3. Cdopmymupyiite Teopemy ["aycca miis 3MEKTPUIECKOTO OIS B BAKYyMe

[upkynanus BeKTOpa HapsHKEHHOCTH MEKTPHYECKOT0 HOJIS 10 TF000MY 3aMKHYTOMY KOHTYPY paBHa HYITIO

IToTox BexTOpa HANPSHKEHHOCTH 3JIEKTPHYECKOTO IOJIS 4Yepe3 IMPOU3BOJIBHYIO MOBEPXHOCTh PaBEH anreOpandecKoit
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 SJIEKTPHUYCCKOTO TOJNS dYepe3 IMPOU3BONBHYI0 3aMKHYTYIO ITOBEPXHOCTH DPaBEH
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

AnreOpanyeckasi CcyMMa TOKOB B JIFOOOM y3J1€ IIeITH paBHA HYJIIO

Anrebpandeckas cymma D/IC B KaxXJ10M KOHTYpe paBHa HYJIIO

Anrebpanueckas cymma OJIC B KaXIOM KOHType paBHa anreOpandyeckoil cyMMe NpOM3BEAEHHMH CHIIBI TOKAa Ha
COIIPOTHBIIEHHE BCEX yYaCTKOB KOHTYypa

AnreOpandeckasi cyMMa I1aIeHIH HaINpsHKEHUH Ha BCEX YYacTKOB KOHTYpa paBHa HYJIO

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 (pM3MIECcKasi BEIMIMNHA, MOAYJIb KOTOPOH PaBeH OTHOIICHUIO MUHHMAJIHHOTO MEXaHHMYECKOTO0 MOMEHTa CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHas (pU3HIECKasi BEJIMUYMNHA, MOAYJIb KOTOPOH PaBEeH OTHOIICHNUIO MHHUMAIBHOTO MEXaHHYECKOTO MOMEHTA CHII,
JICHCTBYIOIUX Ha PaMKy C TOKOM, MOMEIIEHHYI0 B OJHOPOAHOE IOJ€e, K NMPOU3BEJECHUIO CHJIBl TOKA B paMKe Ha ee
HepUMeTp

BEKTOpHas (pu3nUecKas BEIMUMHA, MOYJIb KOTOPOH paBeH cuile, JCUCTBYIOIICH Ha € AMHUYHBIN TIOJIOXKUTEIBHBIHN 3aps,
HaXOZSILIUNACS B MAarHUTHOM I10JIe

6. SIenenue CaMOMHIYKIHWHU 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 MHAYKLIUH B HPOBOISLIEM 3aMKHYTOM KOHTYpe NpPH M3MEHEHUHM TOKa, MPOTEKAIOIIEro 4epes
JIaHHBIA KOHTYP

BO3HMKHOBeHNH D/IC MHAYKIMU B IPOBOASIIEM KOHTYpE IIPU 3aMbIKaHUH WIH Pa3MBIKaHUH JaHHOTO KOHTypa
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, YHEPTHS KOTOPOH NMEPEXOIUT B TEILIO, BBIACIICMOE B IIEIIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uto Takoe BOIHOBAs IIOBEPXHOCTH?

IToBepXHOCTB B MPOCTPAHCTBE, 4O KOTOPOH AOIIIA BOJIHA B JaHHBII MOMEHT BPEMEHH
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIEHUE B OAMHAKOBOU (aze
I'eomeTpuyeckoe MECTO TOUYEK, BO3MYIICHHS KOTOPhIX MAKCUMAJbHBI

ITorpanuyuHas MOBEepXHOCTb, OTACISAIONIAS BO3MYIIEHHYIO Cpey OT HEBO3MYILICHHOM Cpebl
IInockocTs, NeprneHANKYIIpHAs HalpaBIECHUIO PAaCIPOCTPAHEHHSI 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 siBieHus, cBA3aHHBIC C OTHOAHUEM CBETOBBIMH JTyYaMH JTFOOBIX MPETIATCTBUH

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIIOBJICHBI BOTHOBOM MPUPOAOH CBETa U HAOIIOAAIOTCS MPH €0 PacIpoOCTpaHCHUH
B Cpeax C PEe3KO BHIPAKEHHBIMHU ONTUYECKHIMHU HEOTHOPOTHOCTSIMH

COBOKYITHOCTb SIBJICHUI, KOTOPBIE 00YCIOBIEHBI 3aBUCUMOCTBIO MIOKA3aTelNs MPEJIOMIIEHHS OT YaCTOThI CBETOBOW BOJIHBI
HanoxeHne KorepeHTHBIX BOJIH JPYT Ha Ipyra

11. Vkaxwure Hanbosee MpaBWIbHYIO HOPMYITUPOBKY 3akoHa Maitoca

MNHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIApU3aTOpP, IMPU OTCYTCTBHUU TMIOTJIOHICHUA CBETa
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCA yTJIa MEXIY pa3pelleHHBIMI HAIPABICHUIMH MOJIIPU3aTOpa U aHATTHU3aTOpa

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

MHTCHCHBHOCTh €CTECTBEHHOTO CBETa, IPOIMICAINIETO 4Yepe3 ONTHYECCKYIO0 CHCTEMY IOJIIpH3aTOp-aHAIH3aTop, BCeraa
MEHbBIIIe HHTEHCUBHOCTH CBETA, MAJAIONIETO Ha MOJIIPU3ATOP

HTEeHCUBHOCTh €CTECTBEHHOIO CBE€Ta, MPOMICAUICTO 4YEPE3 TMOJIAPU3ATOP, IMPHU OTCYTCTBHH TIIOTJIOHICHUA CBETa
BEIIECTBOM HE U3MEHSETCS

12. CnekrpaibHas u3jiydaTeibHas CIOCOOHOCTH TeJa 3TO

OHEPTHUA, U3JTydacMast e]lHHHHeﬁ IMOBEPXHOCTHU TEJIa 3a CAUHUILY BPEMCHHU B €AUHUYHOM UHTECPBAJIC NJIMH BOJIH

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

TMIOJTHAs! DHEPTHS, U3JTydaeMasi BCeM HarpeThIM TEJIOM BO BCEM CIIEKTPAJIbHOM JIMalia30He JUIMH BOJIH 32 €MHUILY BPEMEHU
SHEPTUsl, M3JIydaeMasl eINHUICH OBEPXHOCTH Tella 3a eIMHUIY BpEMEHHU BO BCEM MHTEpPBaJIe JUIMH BOJIH

SHEPTHsl, U3JIydaeMast eIMHULICH NOBEPXHOCTH TeJla 32 MHUIY BDEMEHH B ONTHYECKOM JINana3oHe JUIMH BOJTH

13. Kakoe u3 NpuBeICHHBIX YTBEPKACHUH SBISCTCS BEPHBIM B Teopuu bopa?

PaspemieHHpIME OpOUTAMU JJISI SJCKTPOHOB SIBJISTFOTCS TaKHe, A KOTOPHIX MOMEHT HUMIYJbCa JJIEKTPOHOB KpaTeH
[EIIOMY YUCITy BeITHYUH

DHeprust IEKTPOHA Ha OPOUTE U €€ PaUyC MOTYT OBITh MPOU3BOIEHBIMHU

Pamuyc opOUTHI 3JIEKTPOHA C TCUCHUEM BPEMEHU YBEIIMYHBACTCS

[Ipu IBMXXEHHUH SJEKTPOHOB [0 OPOUTE MPOUCXOAUT HEMPEPHIBHON U3TyUeHHE SHEPTUU

Paauyc opOHUTBI 3JIEKTPOHA C TEUESHHEM BPEMEHH YMEHBIIAETCS

14. Yto BBIpaKalOT COOTHOIICHHSI HEOTIPEIEIIEHHOCTEH B KBAHTOBON MeXaHUKe?

COOTHOLICHUSI MEXKAY U3MEPEHHBIMU TOYHBIMU 3HAYCHUSIMU KOOPANHATHI U UMITYJIbC MHUKPOYACTHI[bI

OTcyTCTBHE OrpaHUueHUH U1l OAHOBPEMEHHOTO M3MEPEHHsI KOOPIMHATHI U MMIYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOCTBa MUKPOYACTHUII

e) CooTHOUICHHSI MEXKIY CPEOIHUMH KBAAPATUYCCKUMH OTKIOHCHHSIMH TPH OJHOBPEMEHHOM HM3MEPEHHH KOOPIHHATBHI U
MMITyJIbCa YaCTHUIIbI

OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:

€CTECTBEHHOHAYYHbIC METOIbI METO/BI TEOPETHUECKOTO M 3KCIEPUMEHTAIBHOTO HCCIEIOBaHNUA (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 YCKOpEHHE MaTepHalbHOI TOuku onpenensercs hopmyoit
1y ao fim WFAD=VO) o VEHADVO) gy VEEAD V()
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2. Kakas ¢opmysa BeipaxkaeT paboTy MpH ABHKECHUH MATEPUATIBHOW TOYKHU IO MPOU3BOJIBHOW TPAEKTOPHUHU U3 TOJIOKEHHUsS 1 B
roJioxxenue 2?
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1) AiZ:J.F"dV 2) A_Lzzlf'(vz_vl) 3) AlZ:J.F.'dr 4) Alzzlf'rlz 5) Au:FSlZCOSa
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3. MOMEHT HHEpIHH POU3BOJIHHOIO Tejla OTHOCUTEILHO HEMOABIKHON OCH BpAICHUS ONpeAesieTcs GopMynoit

N N
DI=>dmr 2 J=mr* 3 J=mr 4) 3=3,+ma 5= mr’
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4. Yxaxute popMyly A8 MOMEHTA HHEPLMM TOHKOIO OJHOPOIHOIO CTEPKHS MAacChl m M JuHBI | oTHOCHTENBHO
HENOJIBIYKHOM OCH BpaIICHUS, TPOXOIAIICH Yepe3 CepeIuHy CTEPIKHS.

1 2 1 1 1 ., 2 .,
1) J=—ml 2) J==—ml J="ml* 4)J=—ml J="ml
) 2 ) 3 3 4 ) 12 ) 5

5. Vkaxwure ¢popmyry mns KI1J] TeruioBoii MamaHb
T-T , Q Q-Q Q

Dyp=1""72 2)p_Pown 3 p=—t 4),-22"% 5,

Tl 77 A;ampalt Q2 Ql Ql - QZ

6. Ykaxute popmyiy Ui pacnpeneneHus: bonbimana.

EKM’I +U V
Dn=n, exp[— %} 2) n=n, eXp[— kTJ 3) n=n, exp(— Ig'l'j 4) n=n, exp(—%j 5) n=n, exp(— I:JTJ

2.1.4. TIpumepsbl TeCTOBBIX 3aJaHHIi. 2 ceMecTp

1. BeiGepute popmyny s HampsSHKEHHOCTH 3JEKTPHUYECKOTO IOJIS, CO34aBa€MOT0 PAaBHOMEPHO 3apsDKEHHOHN IIOCKOCTHIO B
BaKyyMe.

oS q q o
HNE=2 2 E= 3) E= AE = 5) E =
) £ ) 2¢.d? ) 4 2 ) 4re S ) 2¢e

0 0 0 0

0

2. 3akon buo - Casapa — Jlamiaca ©MeeT BHI

1) G te ATV

. Fdl . VxF _ Pxi o P
Vo=t lixdl g g VXL gy gg_ s 1dIXT g5 g _ M 1]
Ar v 4z rt Ar v 47 rd 4 r?

3. Kakast u3 popMyJ1 MpaBHIBHO OTPAXKAET CBSI3b MEIKAY HANPSHKEHHOCTHIO JICKTPUIESCKOTO OIS M TOTEHIIUAJIOM JIEKTPHYECKOTO
mmoJis?

- E
D) g=p,=[E-dF 2) p=E.F 3) g~ =E-(;-F,) 4) p=divE 5) p="
1

4, 3akoH AMnepa B 00ILIEM BHJIE UMEET BUJL
1)dF=1dIxB 2)dF=I11xdB 3) F=11xB 4) F=11-B 5) F=11Bcosa




5. Kakoe w3 nepe4nciieHHBIX ypaBHEHHH BXOIMT B CHCTEMY ypaBHeHHH MakcBeiia?
1) {B-ds—q 2)§H-ds—=0 3)fE.di-0 HH->-J 5 &-[E.ds
s s L H s

0

1_R2

1
6. Ecmn o, =—— u @ = e ar

JLc

, TO (bOpMlea JJIA 3aTyXaromux KoJIeOaHUM B CHJILI TOKAa B KOJIeOATEIHLHOM KOHTYp€C

HMCCT BU/

1) 1= Ioem(—z—T_thos(a)ot+a) 2) 1= Ioexp(

4) 1=l,cowt+a) 5)1=1,co8wt)

_thcos(a)t+a) 3) | = |OCOS(a)0t+Ol)

7. Hepnoz[ 3aTyXaroumux KoJieOaHuil B KoJieOaTeIbHOM KOHTYpPE€ paBCH

1 1 1 1
1 R 1 R 1 R)? 1 R)? LR
) T=2d =4 | 2) T=2a] =2 | 3)T=2r] — 4| #)T=2e] =~ | B)7_osf L
) ”[Lc 4sz ) ”[LC 4sz ) ”(LC 4sz ) ”(Lc 4sz )T 2”(LC+4LZJ

8. VIHTEHCHBHOCTb NpPH HATOKEHUM JBYX KO2epeHmHbix BONH paBHa (0 || pasHOCTb (a3; [,, 1, MHTEHCUBHOCTM BOJH B

otnensHocTH, |, #1,):
Di=1+1, 2)1=l+1,+2]l1,c08 3) I=\/If+|§+2|1|2cos§ 4) I:\/If+|§—2lllzcos§ 5) 1 =17 +12

9. Ha nudpakunoHHyo pemietky ¢ nepuogoM d magaer CBET OmpeneleHHOM AInHbl BodHbL. Kakoil n3 Gopmyn coOTBETCTBYET
MaKCHUMYM IIepBOro mopsaka’?

. A
1)Sln(p=a 2)sin¢:% 3)sin¢:% 4)sin(p:% 5)singo:2d—/1

i I
10. Ecniu ~ min i " max- MyHuMaibHAS M MaKCHMAallbHAsI HTHTCHCUBHOCTh YaCTHYHO TOJISIPU30BAHHOTO CBETA, MPOMYCKACMOT0

aHAITU3aTOPOM, TO CTETEHb MOJIIPU3ALNHU CBETa OIpeenseTcs mo hopmye
| | |

P= Ima><+|min P= max min P= max min P= min P = min

Imax_lmin 2) Imax_’_lmin 3) Imax 4) Imax+|min 5) Imax

1
11. Tlpu najeHny CBETOBOTO JIy4a, paCIpOCTPAHSIONIETOCs B TIEPBOM CpeJie Ha TPaHMIly pasjiesia MepBOil U BTOPOH cpebl C
MOKa3aTe MU NPEJIOMIICHUS LU N, , N, >N, YTOJ OJHOTO BHYTPEHHETO OTPAXKEHUS ¢ YIOBIETBOPSIET YCIOBHIO

1 2 2

1) sina:n— 2) sina::— 3) tgoc:rr:—1 4) tga:?]— 5) cosaz:i

n2 1 2 1 n2

2.2 TunoBble 3a]aHUSA IJIA OLIEHKH YMeHHIi B KauecTBe 00pa30BaTe/IbHOIO pe3yabTara

[TpoBepsiembIit 00pa3zoBaTEIBHBIN pe3yIbTaT:

Kon 1 HaumeHnoBanue OO6pazoBaresbHBIN pe3ysbTaT
UHUKATOpa JOCTHXKEHUS
KOMIETEHINH

OIIK-1.2. IIpumensier ocHoBHBIe | OOydaromuiics ymeer:

TIOHSATHS U 3aKOHBI WCIIONIb30BaTh OCHOBHBIE MTOHATHUS M 3aKOHBI (DM3MKH JUTS peIIeHHs MPEeIMETHO-TIPO(UITBHBIX
€CTECTBEHHBIX HAYK IS 3aga4

pemeHns mpeaMeTHO-
npoHIBHBIX 33124

2.2.1 Tlpumepsl 3a1a4. 1 cemectp

1. MorouukiucT 3a nepBble 5 MUH Ipoexal 3 KM, 3a nocienyromue 8 MUH — 9,6 KM U 3a mnociegaue 6 MuH — 5,4 KM.
OmnpenenuTts CKOPOCTh JBIDKEHUS MOTOLMKINCTA HA KaXKJOM U3 TPEX y4acTKOB IMYTH; CPEIHIOI0 CKOPOCTH 3@ BCE BpeMs
JBIDKEHMUSL.

2. JlBa moesja UIyT HaBCTpEUy JAPYT APYrY CO CKOpOCTsMH Vi = 36 kM/4 U vz = 54 km/u. [laccaxxup B nepBoMm mnoesze
3aMedaeT, YTO BTOPOH Moe3 NPOXOJUT MUMO HEro B TeueHHe BpeMeHH t = 6 c¢. Kakosa qyuHa BToporo noesna?

3. Touka IBHXETCS IO OKPYKHOCTH paauycoM 20 CM ¢ MOCTOSHHBIM TaHTEHIMAIBHBIM ycKopeHueM 5 m/c2. Uepes kakoe
BpeMs IOcyIe Hadalla ABMKECHHUS] HOPMAIbHOE YCKOPEHHE TOUKH OyJeT paBHO TAaHTCHIMAILHOMY?




10.

11.

10.

11.

12.

13.

14.

Ha HakJIOHHOW TUIOCKOCTH JUIMHOW 13 M M BBICOTOW 5 M JIeKHUT rpy3 mMaccoit 26 kr. Koad¢unuent tpenus pasen 0,5.
Kakyro cuity Hajo NMpUIIOKHUTH K TPy3y BIOJb 3TOW IUIOCKOCTH, YTOOBI BTAIIUTh Ipy3? UTOOBI cTammTh rpy3 ¢ 3TOH
IIOCKOCTHU?

[Moe3n maccoii 500 T ABMKETCS paBHO3aMEJICHHO IIPH TOPMOXKEHUH, TP 3TOM €ro CKOPOCTh YMEHBIIAETCS B TedeHue 1
MuH oT 40 10 28 km/4. HaliT cuity TOpMOXKCHUS.

Teno CKONB3UT 10 HAKIOHHOU IIOCKOCTH COCTaBsiomiel ¢ ropusontom yron 45°, Tpoiins paccrosnue 36,4 ¢M Teno
puodpereT ckopocTh 2 M/c. UeMy paBeH K03 (DUIIUEHT TPEHHS Tela O TUIOCKOCTH?

Opynue, KeCTKO 3aKPEIVICHHOE Ha JKEJIC3HOAOPOXKHOM miIatdopme, MPOU3BOAMUT BHICTPEN BAOJb IOJOTHA JKENE3HOM
noporu nof yraom o = 30° k muHuK ropu3oHTa. OMpenenuTh CKOPOCTh Uy OTKaTa INIATGOPMBI, €CIIA CHAPSIT BBIJIETAET CO
ckopocTbio u; = 480 m/c. Macca miaTthopMBI ¢ OpyAreM U cHapsaaMu my = 18 T, Macca cHapsga mi = 60 KT.

[Tap maccoit my = 3 Kr ABIXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJKUBAETCS C IOKOSIIIUMCS IIapOM Maccoi mp = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu naedopmanuu mapoB? Yaap CUYUTaTh aOCONIOTHO HEYNPYTHM, MPSIMBIM,
LEHTPAIbHBIM.

CrepsxeHb BpalllaeTcsl BOKPYT OCH, POXOJIALIEH YEpPE3 €ET0 CEPEMHY, COMTIACHO ypaBHEHUIO @ = At+Bt3, rae A
=2 pan/c, B = 0,2 pan/c®. Onpenenuts Bpaiaroiuii MOMERT M, IeCTBYIOMMI Ha CTEp)kKEHb Yepe3 BpeMs t = 2 ¢ mocJie
Hayaya BpalleHMs, €CIIM MOMEHT UHepIUHU cTepxHs J = 0,048 kr-M?,

Ha xparo miardopMsl B BUJIE JMCKa, BPALIAKOIIECS M0 HHEPLMH BOKPYT BEPTUKAIBLHON OCH € 4acTOTol N1 = 8 MuH
CTOMT YenoBek Maccoid my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaT(GOPMBL, OHa CTajla BpallaThes ¢ 4aCTOTOW np =
10 mun 1. Onpepenuts Maccy my miaThopMbl. MOMEHT HHEPIUH YeJI0BEKa PACCUMTBIBATE KaK [/ MaTepHaIbHONH TOUKH.
Touka coBepiIaeT rapMoHUYeckue Konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’>. B MOMeHT BpeMeHH, KOrjia TouKa
oOmanana nmoteHuansHoi sHeprueit 0,7 M/, Ha Hee AeliCTBOBajIa Bo3Bpalatomias cuia B 5 MmH. Haiiti 30T MOMEHT
BpPEMEHHU.

2.2.2 Tllpumepsl 3a1a4. 2 ceMecTp

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

W SHEPTHIO KOHACHCATOPa, €CIM Pa3HOCTh MOTEHINAIOB Ha ero ookmanakax 300 B, €cuom = 2,1.
JIBa OQMHAKOBO 3apsDKCHHBIX INApHKa IMOJBEIICHBI B OJHOM TOYKE HA HHUTAX OJMHAKOBOW UIMHBL [lpm »TOM HHUTH

pasorumch Ha yrona O. [lapuku nmorpyskaror B Macio. KakoBa mioTHOCTs P Macia, €CIIM YToJl pacXOXICHUS HUTEH Mpu
NOTPY’XEHHH B Macjlo ocTaeTcs HemsmMeHHbIM? IInoTHocTh Marepuana mapukoB p = 7,5-10% kr/m®, nmonexrpuueckas

MPOHMIIAEMOCTh Macia € = 2,2.

UeTbIpe JaMIibl, paccCuuTaHHbIe Ha HampspkeHue 3 B u cumy Toka 0,3 A, Haj0 MOAKIIOYUTH NMapalljieIbHO U MUTaTh OT
WCTOYHHUKA HanpspkeHus 5,4 B. Pe3ucrop xakoro coOnmpoTHBICHHUS HAI0 BKJIIOYUTH MOCIEI0BATEIFHO JJaMIIam?
Awmnepmetp umeet compotusierne 0,02 Om. Ero mkama paccumtana Ha 1,2 A. IIIyHT Kakoro CONpOTHBICHHS HaIO
MOCTaBUTh K aMIIEPMETPY, YTOOBI MOXKHO OBIIIO M3MEPATH TOKHU CHIIOi 10 6 A?

OnHopoHOEe MarHuTHOe mnoJie ¢ uuaykuue 200 MTa geiicTByeT Ha MOMEUIEHHbIM B HEr0 MPOBOAHUK UIMHOM 50 cM ¢
cuioii 0,7 MH. Onperenute cuily TOKa B IPOBOJHHUKE, €CITM YTOJI MEX]Ty HAIpaBICHUEM TOKa U HHAYKIUEH MarHATHOTO
noss paseH 45°.

KsamparHas paMka mHOMeIleHa B OJHOPOAHOE MAarHUTHOE moiie. HopMmanme K IUIOCKOCTH pPaMKH COCTaBIIET C
HanpasieHdeM MarHuTHoro noss yron 60°. Cropona pamku 19 cM. Onpesenure MHAYKIMIO MATHUTHOTO OIS, €CIH
U3BECTHO, uTO cpeaHee 3HaueHue DJ1C MHAYKUMM, BO3HUKAIOIIEH B paMKe MpH BbIKIOUeHUH nojis B teuenue 0,01 c,
pasHo 50 MB.

MarHuTHBIH TOTOK, MPOHU3BIBAIONINN 3aMKHYTHIH NPOBOJIOUHBIN KOHTYp ¢ compotuBieHneM 0,5 Om, paBHOMEPHO
yBenmumicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsa npomen 3a 3To BpeMs uyepe3 MoNepeyHoe CeueHHe NMPOBOJHUKA MpHU
paBHOMEpPHOM M3MeHeHnH moToka. Cuna Toka, 31C — mOCTOSIHHEI.

Karymika ¢ seje3HbIM cepedHnkoM cedenreM 20 cm? umeeT HHAYKTHBHOCTD 2-1072 ', Kakoa qomkHa GbITh CHIA TOKA,
4TOOBI HHAYKLMSA 110115 B cepieunuke 6bu1a 107 Ti, unciio Butkos pasHo 1000?

Paccrosiame L ot meneit 1o sxpana B onsiTe FOHTa paBHO 1 M. OnipeienuTh paccToSHUE MEXIY IIENIIMH, €CITH Ha OTpe3Ke
nmEoH 1 = 1 cm yknagsiaerces N = 10 TeMHBIX HHTEP(GEPEHIMOHHEIX M0JI0C. JlmHa BOHEL A = 0,7 MKM.

Ha menky u3 riunepuHa Tommuaoi 0,3 MKM magaeT Oenblii cBeT. Kakum OymeT ka3aThcsl [BET IUICHKH B OTPAKEHHOM
CBeTe, €CIU YTroJl MmajieHus Jryqeid 45°7?

Kakyto pa3HOCT JUITMH BOJH MOKET pa3pemInTh AU(PaKIOHHAsS pemieTKa ITUPHUHON 2 CM H NIEPHUOJIOM 5 MKM B 00JacTH
KpacHBIX J1yueii (A = 0,7 MKM) B CIIEKTPE BTOPOTO MOPsiaKa’?

EcTtecTBeHHBIN CBeT MajaeT Ha TOBEPXHOCTh IUAJIEKTPUKA IO YIJIOM MOJHOW monspu3anuu. Kosddumument
npomyckaHus cBeta paser 0,915. Haiftu cTeneHs mossipu3aiiiy peJIoMICHHOTO JIyda.

EctecTBeHHBIN CBET MPOXOAUT Yepe3 ABA MOJIIPU3ATOPA, YTOd MEXIY INIABHBIMU IUIOCKOCTSIMU KOTOPBIX paBeH 45°. Bo
CKOJIbKO Pa3 YMEHBIINUTCS HHTEHCUBHOCTb CBETa IMOCIE MPOXOXKIACHUS OSTOH cucTeMmbl? CuurTaTbh, UTO KaXKIbIN
HOJSIpU3aTOp OTpaxkaeT U noryomaet 10% nagaromero Ha HUX CBETa.

Kartox BakyymHOro ¢oroanemenra ocemiaercs cBeToM c¢ JumHOW BosHbI 0,405 MxM. doToToK mpekpamiaercs npu
3aJiepKUBAIOLICH pa3HOCTH oTeHIMaNoB 1,2 B. Haiitu paboTy BEIX0/a 3JICKTPOHOB M3 KaTOA.

OIIK-1.3. [Mpumensier | OOyyaromuiics ymeer:

€CTECTBEHHOHAy4YHbIE  METO/bl | IPHUMEHITh METOJAbl TEOPETUYECKOr0 M IKCIEPHUMEHTAILHOTO HCCICHOBaHMs (PU3NYECKUX
TEOPETHIECKOTO U | OOBEKTOB, IMPOLECCOB U SIBICHUH, MPOBOAUTH (PH3MUYECKUE DKCIEPUMEHTHI TI0 3a/aHHOM
IKCIIEPUMEHTAILHOTO METOJIMKE U 00padaThiBaTh UX Pe3yJIbTaThl




WCCIIeIOBaHUS 00BEKTOB,
MPOLIECCOB, SIBJICHU, MPOBOJIUT
SKCIIEPUMEHTBl MO  3aJaHHON
METOJIMKE u aHAIIN3UPYET
pe3yAbTaThl

b)

c)
d)

€)

a)

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHuii. 1 cemecTp

1. Tlemexox mpoImen MOJOBHHY OKPYXHOCTH pammycoM 1,5 kM 3a 0,5 gaca. IIpu 3ToM MOmyns 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 (MaTepraiabHyl0 TOUKY) Opocunu moj yriaoM 30° K TOPH30HTY C HadalbHOH cKopocThio 20 M/C
Yepes Kakoe BpeMs TEJO JOCTUTHET Bbiciuel Touku? [Tpunsts g=10 m/c?

01lc

02c

05c

lc

2¢c

3. HpI/I BKJIFOUYCHHUU DJICKTPOABUTATCIIA €TI0 POTOP HAYMHACT BpallaTbCd PAaBHOYCKOPCHHO C YIJIOBBIM YCKOPCHUCM

20 06/02- CKOJBKO 000POTOB cAeNaeT POTop Yepe3 | CeKyHAY IMocie BKITFOUSHIS IBUTATEI?
10
15
20
25
30

4. Tlamas ¢ BRICOTHI 1 M, Tpy3 Maccoil 1 KT MOKET CKaTh IPYXKHHY kKECTKOCTIO 2 -10° H/M Ha Benu4MHy, paBHYIO
0,1 cm

0,2 cMm

2 cMm

I cm

0,5 cMm

5. Tenexka Maccoit 15 Kr ABHXKETCS IO BOTHYTOMY MOCTY €O CKOpocThio 10 M/c. B HIbKHEi Touke cuima HOpMalbHOTO
JIaBJICHUSI TEJISKKN HA MOCT B/IBOE IIPEBOCXOMT CHITy TsDKecTH. [Ipn 3TOM pasnyc KpUBH3HBI MOCTA PaBeH

10m

I5m

20 m

25 M

30 m

6. Myxa maccoii 0,5 T, gersiias co CKOPOCThIO 2 M/C, MONMAAAET B MOABEUICHHBIN JTUIIKHIA JIUCT OymMard maccoit 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKSHHMS JIMCTA C IPWIKIIIICH K HEMY MYXOH COCTaBIISIeT

2 M/c

1 m/c

0,5 m/c

0,2 m/c

0,1m/c

7. HeGonpmoe Teno (MaTepHalbHYIO TOYKY) Maccoi 2 Kr, HaAXOAALIYIOCS Ha HEKOTOPOI BBICOTE Haj MOBEPXHOCTHIO
3eMJIM U MMEIOUIYI0 IOTEHLUANbHY0 3Hepruto paBHyro 400 [k, OTHYCTHIN, TaK YTO 4€pPe3 HEKOTOPOE BPEMSI OHO
ynano Ha 3emiiro. Yemy paBHa CKOpPOCTb ATOTO Tejla B MOMEHT NajieHus Ha 3emito? ConpoTHUBICHHUEM BO3AyXa
npeHeopeyb.

1 m/c

5wm/c

10 m/c

20 m/c

40 m/c

8. Opnopoanblii auck paamyca 0,1 M, karsmmiics 0e3 NPOCKaib3bIBAHMS IO T'OPU3OHTAJIBHOM IMOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TI0Ta1ast Ha HAKJIOHHBIH y4acTOK, TOJJHUMAETCS Ha BBEICOTY

2,5m

1wm




c) 05m
d 04wm
e) 02m

9. HaﬁﬂHTe YHCIIO CTEICHEH CBO60,HI)I MOJICKYJT UACAJIBHOT'O Ira3a, €CJIM BCA SHEPTHUA €T0 TCIUIOBOI'O ABUKCHUA
TIPUXOJUTCA Ha IMOCTYNATEIIbHOE ABMYKEHNUE MOJIEKYIT

a) 3

b) 4

c) 5

d 6

e) 7

10 B JABYX OAWHAKOBBIX 6am10Hax HaxXoquTCsAd KHCIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u 0,[[H0171 A TOH 3Ke

TeMnepaTypoﬁ T ITocne TOT'0, KaK ra3 u3 nepBoro 6am10Ha MOJIHOCTBIO MEPEKavain BO BTOpOﬁ 6EU'IJ'IOH Hn II0CJeC
9TOT'0 MOBBLICUJIN TEMIICPATYPY B 1,5 pasa, JaBJICHHUC BO BTOPOM 6aJ'IJ'IOHe CTaJIO 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 KouType 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 OHOPOJIHOM MArHUTHOM II0JIE CO CKOPOCThIO ¥ = 5 u/c mepneHIuKyISIpHO
JMHUAM HHIYKIHUU. PasHOCTh MOTEHIMATIOB MKy KOHIIaMu IpoBoja u = 0,6 B. Haykuus B MarHUTHOTO MOJIs paBHA
a) 0,12 Tn

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

Pe3onancHas yactoTa BRIHYXAaronei rapmonndeckoit 3/1C B konebaTeIbHOM KOHTYpE, IPH KOTOPOI aMIUIUTY/a CHUIIBI TOKa
MaKCHMAaJbHA, PABHA Wye; = 200 ¢l. Uemy paBHAa MHIYKTMBHOCTb KATYLIKM B KOJEOATENbHOM KOHTYpPE, €CIIH E€MKOCTb
KOHJICHCATOPA PABHA C — 5 i ?

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

[ToTok BeKTOpA 3MMEKTPUUECKON HHIYKINH (3JEKTPUIECKOTO CMEICHHUS ) Yepe3 ChepHIecKyro IOBEPXHOCTh, OXBATHIBAIOILYIO
TOUCYHBIC 3aPABI () = 21K, g 5= 3 uKu, gz =~ 2 uKn, paBeHn

8 1-107° 5
b) 2-107° %
0 3-107° 5
d 7-107° 9
e) OE—; 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) VYwmeHnbumiaacs B 2 pasa

e) VYwmeHnpmmiach B 16 pa3

Kpacuas rpanuma Gportosddexra s HekoToporo metamia pasHa A = 100uM. Onpenennte MUHUMaIbHOE 3HAYCHHE SHEPTUH
(hoToHa, BeB3BIBarOmeEro Gotodddexr. OTBeT Aath B 3B.

a) 1,27sB

b) 3,113B




c)
d)

€)

®dotoH pacceszicss non yraom O = 60° Ha TepBOHAYAILHO TOKOWBIIEMCS 3JIeKTpoHe. OmpenennTh HadalbHYI0 SHEPTHIO
(hoToHa, ecn [UTHHA BOJHBI paccesHHOTO (JOTOHA OKa3ajlach PaBHOM KOMITOHOBCKOH umnHe BOHBL. OTBET naTth B MaB.

a)
b)
c)
d)
e)

5,35 5B
9,21 5B
12,43 5B

0,31 M>B
0,61 M>B
0,84 M>B
1,02 M>B
2,25 M>B

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

WHIUKATOpa JOCTUKEHHUS

Kon u HaumeHoBaHue OO6pa3oBateiabHBIN pe3yabTaT

KOMIICTCHIIH

OIIK-1.2. Ilpumensier ocuoBHble | OOy4aronuiics BiIageeT:
NOHATUA U 3aKOHBI CCTCCTBCHHBIX HaBbIKaMU TMPUMCHCHUA OCHOBHBIX MOHATUH M 3aKOHOB KIIACCHYECKOM H COBpeMCHHOﬁ
HayK Uil PEIICHHs MPEAMETHO- | (GM3HMKH AJsl PELIeHHs NpeIMEeTHO-IPO(UIBbHBIX 3a/1a4

npoIIBHBIX 33124

2.3.1 llpumepsi 3aganuii. 1 cemectp

[Tpn n3mepeHny IIUHBI Teda OBIJIO MPOBEICHO OJHO M3MEPEHHE C MOMOIIbI0 MUJUTUMETPOBOM yIEHUUECKOHN JTMHEHKH.
I[Tpu 3TOM OBLTH TIONYYEHO 3HaUeHHe AIHHbI |= 22,3 cm. UeMy paBHa HHCTpyMEHTaIbHAsI TOTPEITHOCTh H3MEPEHHS?

[Tpu n3mepeHun JUIMHBI Teja ObLIO IPOBEAECHO OJTHO U3MEPEHHUE C ITOMOIIBIO IITAHTEHIIMPKYJIS, IIKaJIa HOHHYCa KOTOPOTO
umeer 10 memenmit. [lpm sTom ObUTH TONydeHO 3HaueHWe MIMHBI [ = 22,7 mMm. UeMy paBHa WHCTpyMCHTaJbHAs

MOTPEIIHOCTh U3MEepEHHs?

.o R ., .,
Paguycel nByX IUTaHET OAMHAKOBON IUIOTHOCTH OTHOCSTCS Kak R—l = 3 . Haiitu oTHOUIEHNE YyCKOPEHHH CBOOOIHOTO
2

MaJicHNUA 1 Ha TOBCPXHOCTHU OTUX IIJIAHET.
I[Ba MaTeMaTU4€CKUX MasATHHKa MacCcaMu My = 0,1 Kr 1 m, = 0,05 KI' COBCpHIAIOT TapMOHHWYCCKUC KoJiebaHus ¢

N o1
nepuogamu T; = 1 cu T, = 2 c. HaliTu OTHOILIIEHWE JITMH UX HUTEH 1_1
2

[Mox nmeiictBuem momenTa cuibl 100 H-M, MaXxoBUK, NpeACTaBISAIOMUNA COOOW OMHOPOIHBIA NHUCK Maccod 20 Kr u
panuycom 1 M, mpuoOpeTaeT YyrioBoe YCKOPEHHE paBHOS .

B nByX onnHaKOBBIX 0aJIOHAX HAXOAUTCS KUCIOPOJ MOJ AaBiIcHUEM 3 at™ U 5 atM. CHauana o6a OayutoHa coeTuHILTH
MEXIy COOOH W BBIPDOBHSUIM JaBJICHHE B HUX NPH IOCTOSHHOM Temmeparype T, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOmiee gaBjcHHE B OaIOHAX CTajO PaBHBIM __ .

JlBa mpyxuHHBIX MasTHHKa Maccamu my = 0,01 xr u m, = 0,02 xr coBepmIalOT TapMOHHYECKHE KOJEOaHUSI C

. k
nepuogamu Ty = 1 cu T, = 2 c. HaliTu oTHOIIEHNE KOA(PPHUIINEHTOB KECTKOCTH UX MPYKUH k—1
2

Tpy>XUHHBIA ¢ MAacCOi M U KECTKOCThIO PYKUHBI K coBepimaet koseGanust ¢ mepruogoM T . Uemy Oyzmer paBeH mepros
KosiebaHuH, eclTu Maccy YMEHBIITUTh B 4 paza?

2.3.2 Tlpumepsl 3aJaHuii. 2 ceMecTp

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

BHYTpEHHEE COIIPOTHUBIIEHUE KOTOPOTro peHeOpEKUMO Marlo, TEYer TOK I=14
A R’ N &g R, B
1 {1+

1

[Tpu 5TOM pa3sHOCTH MOTEHINANIOB MEXy TOUKaMHu A u B paBHa

Barapes 3amkHyTa Ha peoctar. [Ipn yBenMueHU COPOTUBIIEHHS peocTarta B 4 pa3a HaNPsDKEHHWE HA HEM YBEJIMYMBACTCS
¢ 2 B 5o 4 B. IIpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsq g CO3MaeT B OKPYKAIOIIEM IIPOCTPAHCTBE AIIEKTPOCTATHYECKOE I0JIe, MOMYIh HAMPSKCHHOCTH

2 B
KOTOPOTO 3aBHCHUT OT PACCTOAHHSA 710 3apsiia 10 3aKoHy E = — —. UeMy paBHa pasHOCTb IOTCHIHATIOB ¢, — (5 MEXKIY
M

TOYKaMHu A ¥ BHaXOISIIIUMUCS OT 3apsiia Ha PacCTOSHUAX 1y = 1 MU 75 = 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY IIPOBOIY TeueT TOK /. IHAYKIMs MarHUTHOTO TOJIS B IEHTPE MOIYKOJIbIIAa pagiycoM 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. KonebaTtempHbIi KOHTYp nMeeT eMKOCTh | MK® n maaykTHBHOCTE 100 MK H. KakoMy yCcIOBHIO JOTKHO YIOBIETBOPSTH
COIPOTHUBJICHHE KOHTYpa, YTOOBI B HEM MOTJIM IPOUCXOIUTH 3aTyXarolie TapMOHUYECKHE KOJIeOaHus?

7. Conenonn mmuHOM [ = 1M, nuamerp KOTOPOrO Mall MO CpaBHEHHIO ¢ ero muuHOH, mmeer N = 1000 BHUTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT ToK I = 2 A, paBHa

8. PaccrosHue Mexay cOCeTHMMU MakCUMyMaMH NPU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B ombiTe FOHra paBuo 0.1 mMm.
Yemy Oyaer paBHO pacCTOSHHE MEX/Y BTOPBIM M Y€TBEPTHIM MaKCUMYMOM IIpHU JUTMHE BOJIHBI 217

9. B omsrte FOHra paccrosiane Mexay memsiMia 1 MM, pacCTOSTHAE OT HICTOYHHKOB JI0 9KpaHa 3 M, IIMPHHA II0JI0C Ha SKpaHe
1,5 mm. Haiitu nnmuHy CBETOBOM BOJIHBI.

10. Yemy paBHa mOCTOSHHAS TU(PPAKIUOHHON peméTKy, ecii Ha 1 MM e€ nnmuHb conepxkurcs 200 mrpuxoB?

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 HCCIICIOBaHUSA
TEOPETUIECKOTO U | ¢usnueckux OOBEKTOB, IPOIECCOB U SBJICHUH, HAaBBIKAMH IPOBEACHHUA (QHU3MYECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTaThl

HCCIIeTIOBAHUS 00BEKTOB,

MpO1ECCOB, ﬂBHeHHﬁ, IIPpOBOAUT
OKCIICPUMCHTBI 1o SaZ[aHHOﬁ
METOOHUKE n AHAJIU3UPYECT

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

1.  Ilpu u3sMepeHUM IJIMHBI Tesla OBIIM ONpEIesIeHBI CllydaiHasi MOTpeInHocTh Ax,, = 4 MM | IpuOOpHas MOTPEIIHOCTh
Ax,, = 3 Mm. UeMmy 1Ipu 9TOM paBHa MOJYIIMPUHA TOBEPUTENBHOTO BEPOSITHOCTU MHTEPBANA?

2. Tlpu m3amepeHunu nuaMeTpa mapuka 0o mpoBeaeHo 3 u3Mepenus. [Ipu 3ToM ObUTH ToNTyueHbl 3 3HAYCHUS IMHBL ~ dq =
0,9mm, d, = 1,1mm 1 d3 = 1,0MM. UeMy npuOIH3UTENEHO PaBHA CPEAHSS KBapaTUIHAS OMIMOKA H3MEPCHUH ?

3. Ilpwm u3mepeHun JUIMHBI IpeiMeTa ObII0 TPoBeIeHO 5 n3Mepenuil. [Ipu 3ToM ObIIH oTydeHs! 3 3HAYeHUsI JUIMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u l5 = 7,9MM. UeMy npHOIM3UTENIFHO paBHA CpETHsS KBaapaTHIHAS
omuOKa u3MepeHuin?

4. Bo ckoabKO pa3 U3MEHHUTCS] YCKOPEHHE CBOOOIHOTO Ma/IeHHs], €CIIM YAAJIUTHCS OT HOBEPXHOCTH 3EMIIM Ha pacCTOsSHHUE,
paBHOe paanycy 3emau?

5. Ilepuox mMaremMaTHyecKOro MasiTHHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 c¢. KakuM OynieT nepros 3Toro MasiTHAKA, €CIN
€ro MOMECTHUTH B JIU(T, KOTOPBI IBMKETCSI BHU3 € ycKopeHueMm 0,84 g?

6. OpHopoaHblii auck Maccel m = 1 kr u paauyca R = 1 M KaTtuTcs MO TOPU3OHTAIBHOW MOBEPXHOCTH CO CKOPOCTBHIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHUIO ATOTO JHCKA.

7. 1lapux nuamerpoM d, IBUKETCS B )KHIKOCTH C BSI3KOCTBIO 7) CO CKOPOCTBIO VU, TIPH 3TOM Ha HEro JIEHCTBYET 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. [I'pysuk maccel m = 1 kr coBepaeT cOOCTBEHHBIE 3aTyXalollUue KoJIcOaHWs Ha IMpPYKHUHKE XKECTKOCTH k = 2 %[ o

3akony x(t) = Aexp(—pt) cos (wt + %) , e A=0,01m, B=0,1c!, w=2c?!. Haitru norapupmuyeckuii

JACKPECMCHT 3aTyXaHU4.

2.3.4 TIpuMmepsl 3a1aHuii. 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 compoTuBIeHHe Iend, ecnu R, = 1 Om, R, = 3 Om, R, = 1 Om? — R, R, -

3. ManeHpKkuil MIapyuK UMeeT 3apsij ¢ U CO3/aeT B TOUKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYecKoe
MoJIe HAIpPsHKEHHOCTHIO, paBHOI mo mMoaymo E. Illapuk NOMOMHUTENBHO 3apsiAWiIM U €ro 3apsj CTal paBeH 2q. Yemy
CTaJa paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO MOJIA ATOTO MApHKa B TOUYKE Ha PACCTOSHUM 27 0T HETO?

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
Hel yMEHBIINTSH B 2 paza?

5. 3apspkeHHas 9acTHIA JBIDKETCS B OJHOPOAHOM MAarHUTHOM IIOJIE IO OKPYXHOCTH, paguyca R. B HEKOTOpbIi MOMEHT
BPEMEHH HMHAYKIHMIO MarHUTHOTO MOJS 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 BEIHYKICHHBIX KOJICOaHUH B TAKOM KOHTYpE 3a Ieproa?

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 m3MmeHuTCs paccrosiHME MeXIy HHTep(EepeHLUUOHHBIMU NonocamMu B ombiTe KOHra, ecim paccTOsSHUE MEXIY
9KpaHaMH YBEJIUYUTH B 2 pa3a?

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

10. Tlepwon audpaxunonHoN pemetkd paBeH d. Kak M3MEHHTCS pPacCTOSIHHE MEXIy TIIABHBIMH MaKCHMyMaMHd TIPH
Judpakuuy cBeta Ha AWQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax AM(PaKIUH, €CId MepHo IU(paKIMOHHON
perieTku OyaeT paBeH 2d, a MOJOXEHUE MEXKY PELICTKOH U SKPAHOM He U3MEHHTCS?

11. Kak u3MeHmIach TeMIIepaTypa 4epHOTO Teja, €ClH JUIMHA BOJIHBI, COOTBETCTBYIOIAsi MaKCUMYyMY €r0 CIIEKTPaJIbHOU
TUIOTHOCTH 3HEPreTHYECKOH CBETUMOCTH, cMecTUTCs ¢ A, = 300MkM 10 A, = 100MKM?

12. Kak Obuta H3MEHEHa YacToTa CBETa, €CIIM MaKCHMallbHasi CKOPOCTh 3JIEKTPOHOB IpH (oTo3¢ddexre Bo3pocia B 3 paza?
PaboToii BEIX0/1a 3I€KTPOHOB U3 METalIa IpeHeOpeyb.

2.4 TlepeyeHb BONPOCOB AJ151 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEKYTOYHOI aTTecTallnU
1 cemectp

1. Cucrema otcuera. [IpoiineHHslii myTh U HepeMelieHrne. Pamuyc BEKTOp, BEKTOP CKOPOCTH, BEKTOpP YCKOPEHHS U CBSI3b

MEKIAY HUMHU. Cpe)msm CKOPOCTb U CPpEAHEEC YCKOPCHUC. TanrennuanbHOE U HOpMaJIbHOC YCKOPCHUSA U UX CBA3b CO CKOPOCTHIO.

2. JIBMKeHHEe YaCTHIIBI [0 OKPYKHOCTH. BEKTOpHI yrita moBopoTa, YriioBOil CKOPOCTH U YIJIOBOrO ycKopeHus. CBsi3b MEXKIY

YTJIOBBIMHU U JIMHEHWHBIMH BEIMYMHAMM.

3. Iepesiit 3akon HptoTona. Ilonsrue maccel. Bropoii 3akoH HetotoHa. Tlonsitue cuibl. Crioxxenue cuil. Tperidl 3aKOoH

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

CHJIBI.

4, OcHOBHBIE CHJIBI B MEXAHUKE: CHJIBI BCEMHPHOTO TATOTCHHA, CHIIBI TPEHUA CKOJIBKCHUA, CUJIBI COIPOTHUBJIICHUS, YIIPYTHUE

. 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 (HOTCHL[I/IEU'II)HLIC) 1 HCKOHCCPBATHUBHBIC CUJIBI. HOTCHIII/IaJ'II)HaH OHEPrus. CBs13b MCKAY HOTCHHI/I&J’IBHOﬁ

o0 ~N OOl

©

SHEpPrueil U CUJIoH.

10. 3akoH U3MEHEHHUSI U COXPAHEHHUS TTOJTHON MEXaHMYECKOW SHEPIHU CUCTEMBI.
11. MoMeHT WMITyJIbCa MaTepHalbHOW TOYKH. MOMEHT UMITyJbCa MEXaHHYECKOH CUCTeMbl. MOMEHT cuibl. MOMEHT

HUMITYJIbCa U MOMCHT CHUJIbI OTHOCUTECIIBHO OCH.

12. 3akoH U3MEHEHHS U COXPAHEHHSI MOMEHTA UMITYJIbCa MEXaHUYECKOIl CHCTEMBI.
13. IlenTpanbHOE CTOJIKHOBEHHE ABYX YacTHIl. AOCOIIOTHO YIpPyroe M abCONIOTHO HEYIpyroe crojkHoBeHue. CKOpOCTH

YJacCTHIl IOCJIC CTOJIKHOBCHUSA.

14. OCHOBHO 3aKOH BpalaTCJIbHOI'O ABUKCHUSA TBEPAOI'O T€Ia BOKPYT HeHOﬂBH)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. MoOMEHT HHEPIIMU OXHOPOAHOTO MIapa, OTHOCUTEIBHO OCH, IIPOXOSIICH Yepe3 ero LIEeHTP.

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 KOJICOaHUH.

26. IIpy>XuHHBIA 1 MaTeMaTHYECKI MasTHHKH.

27. ®u3ndecknii MasiTHUK.

28. YpaBHEHHE 3aTyXarONINX TAPMOHNYECKHUX KOJIeOaHMUil 1 €ero penieHue. Y cJIOBHE CYIECTBOBAHIS 3aTyXalOINX KOJIeOaHUH.
XapaKTepHCTHKH 3aTyXaloMNX KoJieOaHWii: 4acToTa, rnmepnoj, ko3uunueHT 3aTyxanus, J0rapupMUIECKUil TeKPEMEHT 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, NPOLIECC, 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. BHyTpeHHsss 2Heprus TepMoanHamuueckoil cucrembl. IlepBoe Hawano TtepmoiauHamuku. Dopmyna s pabOThI
uzeanbHoro rasa. I'paguueckoe npeacrapiaeHne padoOThI rasa.

39. TennoeMKOCTh TePMOAMHAMUYECKON CHCTEMBL. Y IelibHAsl U MOJISIPHAs! TEIUIOEMKOCTH. TeIIoeMKOCTh 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. BHyTpeHHss 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 3apsiel M UX cBoWcTBa. 3akoH Kynona. HanpspkeHHOCTH aneKTpocTatmueckoro moist. [IpuHimn
CYNEPIO3ULINH IIEKTPOCTATHUECKUX TONEH.

2. Teopema I'aycca i1 S7IEKTPOCTATHYECKOTO TOJIS B BaAKyyMe.

3. [Ipumenenne Teopemsl ['aycca k pacyeTy HEKOTOPBIX JIEKTPOCTATHUECKHX I0JEH B BaKyyMe.

4. Ilupkynsamus BeKTOpa HANPSDKEHHOCTH — AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wupkymsun. IloreHmman
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIMANA M HATIPSHKEHHOCTH.

5. DnexTpudeckuit aumoik. [lone aumoss.

6. duanextpuku. [lonsipuzanus Tu31eKTpUKkoB. Bekrop mossipuzanuu. HanpspkeHHOCTb 0SS B IMAJIEKTPHUKE.

7. DnexTpudeckoe cMemeHue. Teopema [aycca i BeKTOpa AIEKTPHYECKOTO CMEIICHHSI.

8. YcroBust Ha rpaHuIe pasjena AByX AUDJICKTPHUECKUX CPel.

9. [IpOBOIHHUKH B 3JIEKTPOCTATUIECKOM II0JIE.

10. DnekTpuyeckast eMKOCTh yEAMHEHHOTO NMPOBOAHNKA. KoHaeHcaTophl. DIIEKTPOEMKOCTh KOHJEHCATOpA.

11. DHeprus cucteMsl 3aps0B, YEAMHEHHOTO IIPOBOAHUKA U KOH/IEHCATOPa. DHEPTHs 3JEKTPOCTATHIECKOTO TT0JIS.

12. DaeKkTpU4ecKuii TOK, CHIa U TUNIOTHOCTh TOKA.

13. 3akon Oma. ConpoTHBieHHE TPOBOAHMKOB. PaboTa n MomHocTh. 3akoH Jxoyss-Jlenna.

14. CropoHHHE CHIIBL. DIEKTPOABIKYILAS CHJIa U HanpsbkeHHe. 3akoH OMa 1l HEOZHOPOJHOTO y4acTKa LeTH.

15. Ipasuna Kupxroda mist pa3BeTBICHHBIX IIETICH.



16
17
18

. DIEeKTpONnpoBoAHOCTh MeTamioB. Hocutenu Toka B MeTayuiax. HerocTaTo4HOCTB KIacCU4ECKOI! 2IeKTPOHHON TEOpUH.
. DIEKTpUYECKUIl TOK B BaKyyMe. TepMO3IeKTpOHHAS SMUCCHUSL.
. YpoBenb ®PepMu. DIeMEHThl 30HHOM TEOPHM KPHUCTAIIOB. 30HHAs CTPYKTypa DHEPreTHYECKOIO CIEKTPa AJIEKTPOHOB

TBEpAOTO TCa.

19

. MarauTHOE TONIe W €ro XapakTepucTukd. MarnutHas wHAOyKnws. 3akoH buo-Caapa-Jlammaca. MarHuTHOE Iole

IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.

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

LUPKYJIISIIA
28

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

TeopeMa 0 HUPKYIAUUHA BEKTOpAa MATHUTHOW MHYKIIHH.

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

MarHuTHO€ I0JIE COJIEHOUA U TOPOHIA.

PaboTa o nepemenieHuo MPOBOAHUKA U KOHTYypa C TOKOM B MarHUTHOM TIOJIE.

OHeprust MarHUTHOT'O TIOJIA.

MarsuTtHoOe IoJje B BellecTse. SIBneHre HaMarHuuuBaHus. BekTop HAMarHU4EeHHOCTH.

BexTop MarHUTHOM MHAYKIMU B BEILIECTBE.

HanpskeHHOCTP MarHMTHOrO mosis.  MarHutHas BOCHPUUMYHUBOCTE M MAarHUTHas IPOHHUIIaeMOCTh. Teopema o
U U711 BEKTOPa HANPSDKEHHOCTH MarHUTHOTO TOJIS.

. YCIoBHs JUI1 MarHUTHOTO TI0JIS1 Ha TPaHMILIE Pa3/elia IByX MarHETHKOB.

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

SIBreHME 3IEKTPOMArHUTHONW MHAYKIMHU. 3akoH Dapajies 1 ero BEIBOJ M3 3aKOHA COXPAHEHHS SHEPTHU.

MHAayKTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUU.

Toku npu pa3MbIKaHUU ¥ 3aMBIKaHHU 1iend. Bzaumuas nuanyknus. Teopema B3aMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMenieHus.

YpaBHeHus Makcsesa 15 3JIEKTPOMarHUTHOTO IOJIA.

KoneGarenbHblil KOHTYp. YpaBHEHHE KOJIEOAaHUH B KOJIEOATEILHOM KOHTYPE M €r0 PeLIeHHe.

BeIHYXIeHHBIE 3JIeKTpUUECKUe KojiebaHus B KosieOaTeIbHOM KOHTYpe. SIBJIeHHe pe3oHaHca.

IlepemMeHHBIH 3J1€KTpUUECKU TOK. MOIHOCTE, BbIAEIsAEMAas B LIEIIU IIEPEMEHHOr0 ToKa. JlelcTByoIue 3HaYeHNs TOKa U

HaIPSHKECHUS.

38
IlotiTrHTA.
39
40
41

. DJeKTpoMarHuTHeIe BONHBL. Ju(depeHnnanbHoe ypaBHEHHE 3IIEKTPOMArHUTHOM BOJIHBI W €ro peuieHue. Bekrop

. CeToBbl€ JyuH. 3aKOHBI reoMeTpuueckoi ontuku. [punuun depma.
. leatpupoBanHble onTHyeckre cucteMsl. JIna3sl. @opmyia ToHkoi nuH3EL. [locTpoeHne n300pakeHni B TNH3aX.
. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MIHTepdepeHms cBeTa. Y ClIoBHEe MAaKCHMyMOB U MHHUMYMOB.

Mertonpl HaOMOACHNS UHTEPPEPCHIINHU CBETA.

42
43
44
45
46
47
48
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. MnTepdepeHnus cBeTa B TOHKHX MUIEHKAX U IJIACTHHKAX.

. Konpia Herotona.

. Audpakiys cBeToBbIX BOJIH. MeTo 30H Openerns.

. Audpakuust Openens Ha KpyriioMm oTBepcTHu 1 aucke. Crupanb OpeHes.

. Hudpaxius @payrrodepa Ha O HOH mICTH.

. Audpakius Opaynrodepa Ha TUPPaKIIMOHHOMN peLieTKe.

. Aucnepeust cBeTa. DNEKTPOHHAS TEOPHS AUCTIEPCHH.

. EcrectBennpIif 1 momsipu3oBaHHBINA cBeT. [lonspuzanmst cBeTa NpH OTPaKEHWH W TPEIOMIICHHM Ha TpaHHUIE JBYX

JAUBJICKTPUKOB.
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55.
56.
57.
58.
59.
60.
61.

62

[Monspusanus cBeTa Npu NPOXOKAECHUH Y€PE3 AHU30TPOIHBIE KPUCTAILIBL.

TennoBoe U3IydeHNE U €r0 XapaKTEPUCTHKH.

3aKoHBI TEIJIOBOTO U3Ny4deHus (3akoHbl Kupxroga, Credpana — bonsrmana, Buna, popmynsr Penes-/Ixunca u [Tnanka).
doroadppext. 3akonsl HoToddhderra U UX 00BICHEHNE C TOYKHU 3PEHHUS] KBAHTOBOW TEOPHH CBETA.

D¢ dext KoMnToHa 1 ero syieMeHTapHasi TEOPHSI.

Pa3ButHe npeacraBieHuit 0 CTpOEHUH aToMa. bopoBckas Teopus BOJOPOI0N0J00HOTO aToMa.
KopnyckynspHo-BOJIHOBO! Jyaau3M CBOMCTB BellecTBa. BosHel ne bpoiins u ux cBoiicTaa.

CootHorreHne HeonpeneneHHocrei I eiizendepra.

BonHoBast pyHKIHNS 1 €€ CTATHCTHYECKUI CMBICIL.

Oo61ee ypasuenue llpenunrepa. Ypasuenue lllpenunrepa st CTalMOHAPHBIX COCTOSTHHUM.

YacTuia B 0THOMEPHOM MOTEHIIUATBLHOU SIME.

[IpoxoxneHne yacTuiei MOTeHIUAIBHOTO O6apbepa.

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

BOJIOPOJIOTIOTOOHBIX aTOMOB.

63

. HepaznuaumocTs 0AMHAKOBBIX YacTHUIl B KBaHTOBOM MexaHuke. [Tpuninn [aymmn. CTpykTypa SHEpreTH4ecKuX ypOBHEH B

MHOTOJJIEKTPOHHBIX aTOMax.

64
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. Tunsl cBsI3el 371€KTPOHOB B aTOMax.

. Monekyna Bogopoaa. duznueckas npupojia XuMU4eckoi cBsi3u. loHHas M KOBaJIGHTHAsI CBS3H.

. DJIEKTpOHHBIE, KOJieOaTeIbHbIE U BpallaTeIbHBIE COCTOSIHUS MHOTOATOMHBIX MOJIEKYJ. MOJIEKYISIpHBIE CTIEKTPHI.

. DJIeMeHThl KBAHTOBOW TEOPWUH H3IyUeHHUs. BBIHYXIEHHOE W CIIOHTAaHHOE W3NMydeHue (GoToHOB. [IpuHIMT paboOTHI

KBAaHTOBOI'O IreHEpaTopa.

68
69
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. CTpOeHI/Ie aTOMHOT'O d4pa. Monenn sapa. H[[epHI)IC pcakuuu. 3aKOHBI COXpaHCHHUA B AACPHBIX pCaKIUAX.
. Pa[[I/IOElKTI/IBHI)IC npeBpalieHus sacp. Peamum AACPHOTO ACJICHUS. L[enHaﬂ peaKkuurd ACJICHUA. ﬂHCpHLIﬁ pCaKkTop.
. 3H€MeHTapHLI€ HYaCTUlbl U UX B3aHMOHCﬁCTBHﬂ.

3. Metoauyeckue MaTepuaJbl, onpeaesiiouye Npoueaypy U KpUTepuu oleHNBaHUs

copMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH



Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a1aHUM

- OIICHKA «OTJIMYHO» BBICTABIICTCS OOYyYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BHICTABIIICTCS 00yUYAIOMIEMYCsl, €CITH KOJTHYECTBO IPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEIBLHO» BBICTABIIACTCS OOYJAIOMIEMYCs, €CJIH KOJMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT 0611ero oobEMa 3a1aHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi OneHOK M0 pe3yJbTaTaM BbINIOJIHEHUS 3aIaHU

«OTAMYHO/324TEHO» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO IMOJTHOCTHIO 0€3 OIIMOO0K U HEJ0YETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJTHOM Herpy0Ool OIMOKY U OAHOTO HejoveTa, He OoJiee TpeX HEel0UETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTABUTCA 32 padOTy, €ciu 00yJyaroUIUiics MPaBUIbHO BBINOJIHWI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTU HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oii M omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMMOKH U JBYX
HE0YETOB.

«HeynoBjieTBOpUTEJIBLHO/HE 3a4TE€HO» — CTAaBUTCA 3a PAa0OOTY, €CIM YHUCIO OMMOOK W HEIO0YETOB
MIPEBBICUIIO HOPMY IS OLIEHKU «YIOBIETBOPUTEIHHOY» WU MPABUIBLHO BHITIOTHEHO MeHee 2/3 Bcei paboThl.

Buowvr owubox:

- 2pybvie OwUOKU. He3HAHUe OCHOBHLIX NOHAMUL, NPAUN, HOPM, HEe3HAHUe NPUEeMO8 peuleHus 3a0ay,
OWUOKY, NOKA3bI8AIOWUE HENPABUILHOE NOHUMAHUE YCII08USL NPEONOHCEHHO20 3A0AHUS.

- HezpyOble OwUOKU: HeMOYHOCIU YOPMYTUPOBOK, onpedesieHuUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembvl.: HepAYUOHATbHbIE NPUEMbl 8bINOJIHEHUS 3A0AHUsL, OMOEIbHblE NOZPEUHOCMU 8 (POPMYTUPOBKe
86160008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

«OTJINYHO/32aUTEHO» — CTYACHT MPUOOpeN HEOOXOJAMMBbIE YMEHUS W HABBIKH, MPOIAEMOHCTPUPOBAI
HaBBIK MPAKTHUUYECKOTO MPUMEHEHHUS OJTYYEHHBIX 3HAaHUH, HE JOMYCTHJI JJOTMYECKHX M (PAKTUYECKUX OLIMOOK

«Xopo1o/3a4TeH0» — CTyIEHT IpHUoOpes He0OXOAMMbIE YMEHUS U HaBBIKH, IPOJEMOHCTPUPOBAI HaBBIK
MPAKTUYECKOTO MPUMEHEHUS MOIy4YE€HHBIX 3HAHUH; TOMYCTUI HE3HAYUTEIbHbBIE OINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTYACHT JOMYCTHJI CYyIIECTBEHHbIE OLINOKHU.

«HeynoBJjieTBOPUTEIBLHO/HE 32a4TEHO» — CTYJCHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIINOKH.
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