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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lenp npenogaBaHus TUCHUIUIUHBI:

1.2 | dopMupoBaHHe y 00yJIaIOMINXCS €CTECTBEHHOHAYYHOTO MHPOBO33PEHHST; HAYTHOT'O MBIIIUICHHST; IIEJIOCTHOTO
MIPEACTABICHIS O PU3UIECKIX 3aKOHAX OKPY)KAIOIIEro MUpPAa B MX €IHMHCTBE M B3aHMOCBS3H; HABBIKOB IPUMEHECHUS
MONOXKEHUH (YHIAMEHTAIBHON (DU3HUKHU MIPH PEIICHUH KOHKPETHBIX MPEAMETHO-TIPOPUIBHBIX 331a4; TEOPETUUECKOH U
MIPaKTU4ECKON 6a3bl Ui YCIEUTHOr0 OCBOCHHUS UMH CHEMATbHBIX TUCIHUILIMH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE 00YyJaIOIIMMHUCS 3HAHUI 00 OCHOBHBIX (DM3MYECKUX SBICHUSIX W IPOIECCAX, OCHOBHBIX (PH3NYECKHX
BEJINUMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PM3NYECKHX 3aKOHAX M I'PAHUIIAX UX IPUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NYECKUX SKCIICPUMEHTAX U UX POJIM B PA3BUTHH HAYKH, HA3HAUCHUH M IIPUHINIIAX ICHCTBUS
BOXHEHUIINX (PU3MIECKUX TPHOOPOB;

1.5|— IIpHoOpeTeHne 00yYaIONMMUCS YMEHUI OOBSICHUTh OCHOBHBIC HaOJIlofaeMble TIPUPOHBIC U TEXHOT'CHHBIC
SIBTICHUS ¥ 3¢ PEKTH Ha 06a3e 3aKOHOB KJIACCHUSCKON M COBPEMEHHON (DH3HKH;

1.6 |- pruoOpeTeHne 00yJaroIMMUC YMEHHH U HaBBIKOB HCIIONB30BAHUS METOIWKU (DM3MUYCCKUX M3MEPEHHN W
00pabOTKH HKCTIEPIMEHTATBHBIX JAHHBIX, UCTIONE30BAHUS METOIOB (PU3MIECKOTO MOICITHPOBAHHUS JIJISI PEIICHIS
KOHKPETHBIX €CTeCTBEHHOHAYYHBIX M TEXHUYECKHX 33124,

1.7]— npuobpereHrne 00yJaroIMMUCS HABBIKOB JKCINTyaTalliH OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMEHHOM
¢$uznueckoit 1abopaTopuu, 00pabOTKH U MHTEPIIPETUPOBAHUS PE3YIIHTATOB SIKCIIEPUMEHTA.

1.8

2. MECTO JUCIAIIJINHBI (MOAYJISA) B CTPYKTYPE OGPA30BATEJIbBHOU ITPOI'PAMMBbI

ukn (pazmen) OIT: | F1.0.10

3. KOMIETEHIIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOJYJIST)

OIIK-1 Cnocoben peiaThb NHXKCHCPHBIC 3aa4r B HpO(l)eCCHOHaHLHOﬁ JACATCIBbHOCTH C UCIIOJIB30BAHUEM METOAOB €CTCCTBCHHBIX
HayK, MaTEMaTUICCKOr0 aHaJIM3a U MOJACITINPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC ITOHATHUA U 3aKOHBI €CCTECTBCHHBIX HAYK IJIsI PCIICHUSA Hpe,Z[MeTHO-HpO(i)I/IJ'IBHLIX 3a1a4y

OIIK-1.3 IIpuMeHsIeT ecTecCTBEHHOHAYIHBIE METO/IBI TEOPETHIECKOTO M HKCIIEPUMEHTAIBHOTO HCCIIEA0BaHIS O0BEKTOB, ITPOIIECCOB,
SIBJICHUI; IIPOBOJUT SKCIIEPUMEHTSI 110 3aJAHHOU METOJUKE U aHATIU3UPYET PE3YJIbTAThL

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TTOHATHS M 3aKOHBI KJIACCHYECKON M COBPEMEHHOH (PU3HKH U MX POJIb B PEIICHUH MTPEAMETHO-TIPOPHITEHBIX
3ajad;

3.1.2 | METOBI TEOPETHIECKOTO M HKCTIEPUMEHTAIBHOTO UCCIIECIO0BAHIS (QI3HIECKUX OOBEKTOB, IIPOIIECCOB U SBICHUH,
METOJUKY IPOBEICHUSI U 00paOOTKU pe3yabTaTOB (PU3UUECKOrO SKCIIEPUMEHTA

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIC TIOHATHS M 3aKOHBI (PU3MKH IS peIIeHHs IPeIMETHO-ITPO(QMIBHBIX 3a/1a4;

3.2.2 | IpUMEHATH METO/IbI TEOPETHYECKOrO U IKCIICPUMEHTAIBHOTO NCCIIEIOBaHMS (PU3NUECKUX OOBEKTOB, IIPOLIECCOB U
SIBIICHUH, TIPOBOJNTE (PU3MUECKHE SKCIIEPUMEHTHI 110 33TJaHHOH METOIMKE N 00pabaThIBATh UX PE3yIbTaThI

3.3 | Bnagern:

3.3.1 | HaBBIKaMU NTPUMEHEHHSI OCHOBHBIX ITOHATHH M 3aKOHOB KJIACCHUYECKOH M COBPEMEHHOMN (PU3MKM [UIsl PEIICHUSI IPEIMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaM¥ IPUMEHEHNS METOIOB TEOPETHUYECKOTO U SKCIIEPUMEHTAIBHOIO NCCIIEI0BaHUS (PU3NUCCKUX OOBEKTOB,
TIPOLIECCOB U SIBIICHUI, HABBIKAMH MPOBEICHUS (PU3NIECKHIX SKCIIEPUMEHTOB I10 3aJJaHHON METOIHKE M 00pabOTKH MX

pe3yabTaToB
4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHbI (MOAYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Pazpen 1. PUSNYECKHUE OCHOBbI MEXAHHUKH




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
MeTOo/bl MeXaHUKU. Mojienu MaTepruaibHOM TOUKH U TBepaoro tena. [lonarue
CHCTEMBI OTCueTa. BEKTOpHOE M KOOPAMHATHOE OIUCAHUE IBUYKEHUS
MaTepruarbHOH Toukd. OCHOBHBIE KHHEMATHUECKHAE XapaKTePUCTHKH
MaTepuaJbHON TOUKH: paJuyc-BEKTOp, IEpEMEIICHNE, IPOHIEHHBIN NTYTh,
Cpe/iHss 1 MTHOBEHHAs! CKOPOCTh, CPEHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHIeHIMaIbHOE U HOPMAIIbHOE yCKOpeHue. BpalaTenpHoe JBIKEHUE
MaTepUallbHOI TOYKHU. BEKTOpHI yrila IoBOpoTa, yrilOBOI CKOPOCTU U YITIOBOIO
yckopeHus. CBsI3b MEXy YIJIOBBIMU U JIMHEWHBIMHU BelTMuuHaMH. /JIex/

1.2

OrmpeziesieHre TIOTHOCTH TBEPAOTO TeNa MTPABUILHONW reOMeTPUYECKON
¢dopmer. /Cp/

1.3

KunemaTnka MaTepuansHoif Touku /IIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nuxenue. [lepsrrit 3akoH Hetorona. [loHsTHE HMHEPTHOM
Macchl Tena. Bropoii 3akoH HetoToHa u nonstue cuiel. Tperuit 3akoH HetoToHa.
Bugst cun. Cuina TSKecTH, CHIa BCEeMUPHOT'O TSATOTEHHS, CUIIa YIIPYTOCTH, CHIIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JUHAMHWKHU TOCTYNATECIIbHOT'O JABUXKCHUA TEJIa /Hp/

1.6

W3yueHue 3aKOHOB MOCTYIATEILHOTO JABIXKEHHS C TIOMOII[BIO MAIIIHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA U COXPAHEHMA UMITYJIBCA, DHEPTUN U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €r0 M3MEHEeHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CUCTEMBI M ypaBHEHHE €TO JIBHIKECHUS.
Kunetnueckast sHeprus U 3aKOH ee n3MeHeHHs. KoHcepBaTHBHEIC U
HEKOHCepBaTUBHbIC CHIEL. [loTeHnmansHas 3Heprus. CBA3b MEXIY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MEXaHWYECKOH SHEPIUH CUCTeMBI. MOMEHT UMITy/IbCa MaTepUaIbHON TOUKH 1
MEXaHUYECKOH CHCTEMBI, 3aKOH €r0 U3MEHEHUs 1 coxpaHenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpaHEHHS MMITYJIbCAa ¥ SHEPTHH IpH coynaperuu tei /Cp/

1.9

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHWA TBEPAOI'O TEJIA
OCHOBHOI 3aKOH BpalaTeJIbHOrO JBIXKEHHS TBEPAOro Teja BOKPYT
HEIOJBMXKHOIN ocr. MoMeHT nHepiun. Berarcienne MOMEHTOB HHEPIIUHI
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema lllTelinepa u ee npuMeHeHue.

Kunetndeckast SHEprus BPaaTeIbHOTO ABIXKEHHUS TBEPIOTO TENA.
/Cp/

1.10

I/IBy‘IeHI/IC JAWMHAMHWKHU BpaIaTeIbHOI O ABMKCHUS C ITOMOIIBIO MaATHUKA
Obepbexka. /Cp/

Masitiuk Makcsemia. OnpesieieHie MOMEHTA MHEPIIMK TEN U MPOBEPKA 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.12

MEXAHMNYECKHE KOJIEGAHIA

Onpenenenue koneOannii. XapakTePUCTHKHA TAPMOHUIESCKUX KONEeOaHUH.
dopMyrna CIIOKEHHUS IByX FapMOHIUYECKHX Konebanuil. [Tpumepbt
KOJIeOATENBHBIX CHCTEM: NPYKMHHBIN, MaTeMaTHUECKUH 1 (U3NUCCKUH
MasTHUKH. YpaBHEHHUE 3aTYXaIOMINX KOIEOaHUH 1 ero pelIeHue.
XapaKTepUCTHKH 3aTyXaIONINX KoJIeOaHuH. YpaBHEHNE BBIHYKICHHBIX
KonebaHuil moj qeiicTBUeM rapMOHHUYECKH U3MEHSIOIIEHCS BHEIIHEH CUIIBI U €ro
pelenue. SBnenue pesoHaHca.

/Cp/

1.13

OmnpeneneHue yCKOPEHUSI CBOOOTHOTO MAAEHHS P ITOMOIIY MaTeMaTHIECKOTO
masitHuka. /Cp/

1.14

OmnpeneneHnue MOAYIIS CIBHUTa ¢ IIOMOIIBIO MIPYKUHHOTO MasiTHUKA. /Cp/

Pazpen 2. TEPMOJUHAMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOAMHAMUMKIN OcHOBHEBIE
OIlpeNeNICHUs U MOHATHUS TepMonuHaMuKku. HyneBoe Hauano TepMOAMHAMUKY U
MOHATHE TeMIepatypbl. TepMoarHaMudeckne GpyHKIMN cocTostHus. [lepBoe
HayaJio TepmoanHaMuku. Temmoemkocts. M3onpoueccel. Bropoe Hauasno
TEPMOIUHAMUKH B Pa3IHYHbIX POpMYIHPOBKaX. [[OHATHE TEIIOBOIl MAIIIMHBL.
KIIJI TerunoBoit mamunsl. [ukn Kapro u Teopema KapHo. HepaseHcTBO
Knaysnyca. OuTponms. Tperse Hagano tepmopuHaMuk. /Cp/




2.2

Omnpenenenue ko3 PUITEHTA BI3KOCTH XKXUAKOCTH 110 MeToxy Crokca. /Cp/
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SJIEMEHTBI CTATUCTHYECKOU ®U3UKHN.

OCHOBHBI€E [TOJI0XKEHHSI KHHETUYECKOM TEOPUU UIEATIBHOIO Ia3a. YpaBHEHUS
COCTOSIHMSL UI€AJIBHOIO U PEAJIBHOIO ra3a. YPaBHEHHE KUHETUYECKOU TEOPUH
ras3oB 1y gasiaenus. @azosoe nmpoctpaHcTBo. OyHKIMS pacrpeneneHus.
Knaccuueckas n kBaHTOBasi craTUCTHKA. Pacnipenenenne Makcenna.
Bapomerprueckas popmymna. Pacnpenenenne bomsivana. [Torstre o
KBaHTOBOM craTucTuke boze-Diinmmreiina u ®epmu-/upaka. CBS3b SHTPOIUH C
TEPMOJNHAMHUUYECKON BEPOATHOCTBIO. SIBIEHHS TIepeHoca.

/Cp/

2.4

OrmpeneneHue OTHOMEHHUS TEINIOEMKOCTEN ra3a METOJOM aJHabaTHIECKOro
pacumpenus. /Cp/

Pazpen 3. JJIEKTPUYECTBO U MAT'HETHU3M

3.1

SJIEKTPOCTATHUYECKOE IIOJIE B BAKYYME

OneKTpUYEeCKU 3aps] U JJIeKTpocTaTudeckoe none. HampsskeHHoCTh 1
MOTEHIIHAN 3JIEKTPOCTATHUECKOro 1nojst. CBOMCTBO CYNEpIO3UIMHU JUIs
INEKTPOCTaTHYECKUX Mosel. CBA3b MEXIy HANPSKEHHOCTBIO
3JIEKTPOCTATUUECKOr0 MO U noTeHuanoM. IToTok BekTopa HanpsKEHHOCTH
3JIEKTPUYECKOrO II0JIs 4epe3 IOBEPXHOCTh U TeopeMa l'aycca. [Ipumenenue
TeopeMsl ['aycca k pacueTy aneKkTpocTaTuueckux noneil. Teopema o nupKyasnuu
Ul BEKTOpa HAIIPSKEHHOCTH 3JIEKTPUYECKOrO OIS

/J1ex/
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SJIEKTPOCTATUYECKOE ITOJIE B ITPOBOJJHUKAX 1 INDJIEKTPUKAX
DNEKTPUYECKUH TUMONb U 3JIEKTPUIECKUI TUIONbHBII MOMEHT. J{unonsHbIe
MOMCHTBI MOJICKYJI AUDJICKTPHUKA. HOJ’[HpHBIe 1 HCIIOJIIPHBIC TUDJICKTPHUKH.
Ionspuzanus quanexrpukos. Bekrop nomstpusanuu. Teopema aycca nist
BEKTOpA MOJISIPU3aLU. BeKTop 21eKTpriecKkoro cMeleHus. YCIoBus Ha
TpaHULE JIBYX IUIIEKTPUKOB. [IpOBOAHYKH B 37I€KTPOCTATHYECKOM IIOJIE.
DNEKTPOEMKOCTh YeIMHEHHOTr0 MPOoBOAHKKA. KoHIeHCaTOphl. DHEpPTHsi CUCTEMBI
3apsAA0B U DJICKTPUICCKOIO ITOJIA.

/Cp/

33

DnexTpocTaTHYECKOe MMojie B BakyyMme u Beniectse /I1p/

34

HUccnenoBanue snekrpocratuueckux noneit. (M3ydenune 3akona Oma.) /J1a6/

3.5

MNOCTOAHHBIN SJIEKTPUYECKHNU TOK

YcnoBus CyliecTBOBaHHS MOCTOSHHOTO AJIEKTpUYecKoro Toka. Cuma u
IUTOTHOCTH TOKA. YpaBHEHHE HEIPepHIBHOCTH. 3akoH OMa AJIsl OJHOPOIHOTO
yJacTKa Ieru. DIeKTPOABIKYIas CHiIa U HanpsbkeHue. 3akoH Oma ams
HEeoHOpOoAHOro y4acTka 1emnu. IIpasuna Kupxroda. [Tpumeps! pacuera
Pa3BETBIICHHBIX AIEKTPHYECKUX IIeTel ¢ moMomIsio mpasmi Kupxroga. Padora u
MOILHOCTh TOKa. 3akoH J[xoyns-Jlenua.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnutHas naaykuus. 3akoH buo-Casapa-Jlamiaca, MarHuTHoe 1ojie
JIBUOKYILIErocs 3apsina, cuia Jlopenna, 3akon Ammnepa. Teopema o HUpKyISIIUN
JUIsl BEKTOpa MarHUTHOW MHAYKIMY U ee ipuMeHeHue. Teopema ["aycca s
MarHUTHOTO MOJI.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHM4eHHOCTU BELLECTBA.
Teopema 0 HUPKyY/ISLKYU 11 BEKTOPa HAMAarHUYEHHOCTH. MarautHas
BOCHPHMMYUBOCTb 1 MarHUTHAs IPOHUIIAEMOCTS BellecTBa. HanpsbkeHHOCTh
MarsuTHoro nons. Teopema o UPKYIALUY I BEKTOPhI HAIIPSXKEHHOCTH
MarHUTHOIO IOJIA. YCI0BUS JUI MATHUTHOTO 1IOJISl HA TPAHULIE pa3ziena AByX
cpel. JluamarueTuky, napaMarieTuku. @eppoMarHeTuki. MarHuTHbIN
rucrepesuc. Temneparypa Kiopu. IIpupona deppomaraernsma.

/Cp/

12

3.7

OrmpeienieHNe OTHOLICHHS 3apsiaa dJIEKTPOHA K ero Macce METOOM MarHeTpOoHa.
(Ompenenenre ropu30HTAIBHON COCTABIAONICH HHIYKIIMA MATHUTHOT'O TOJIS
3emin) /Cp/

3.8

OmnpeneneHue padOTHI BBIXOJA IIEKTPOHOB M3 MeTaia. /Cp/




3.9

DJIEKTPOAUHAMUKA

3aKoH 2JeKTpoMarHuTHOW HHAYKIuH. [IpaBuito Jlenna. Crioco0bl H3MEHEHHS
MarHUTHOTO TIoToKa. [Tpupoaa s1eKTpoMarHuTHOW UHIYKITNH. SIBIeHHE
camouHAyKiuu. MHaykTuBHOCT. B3anMHuas nunaykius. Bzaumuas
UHIOYKTUBHOCTB. Teopema B3aumMHocTH. Tok cMenienus. Teopema 0 LHPKYISLUNA
MarHuTHOTO HOJS B ClIy4ae NPUCYTCTBUSI IEPEMEHHBIX 3JIEKTPUUECKUX TOJIEH.
VYpaBuenus MakcBeiia B UHTETpaibHON Gopme. /JIex/

3.10

W3zydenne siBneHns B3auMHON HHAYKIMA.(CHATHE KPUBOH HAMATHUYNBAHUS U
MIeTJIM TUCTepe3Hca ¢ MOMOLIbI0 ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUSA 1 BOJIHbBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarenbupiii koHTYp. CBOOOIHBIE HE3aTYXaIOMINE U 3aTyXalOIIHe
rapMoOHHYECKHe KojeOaHus B KoiebaTeabHOM KoHType. PopmMyra i meproaa
KoJicOaHui. BEIHYKIEHHBIC TapMOHUYECKHE KOJICOaHHs B KOJIeOaTEIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHbIN TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE CONPOTUBIICHHE B IIENTH NIEPEMEHHOro Toka. PaboTa 1 MOIHOCTS B
LIeNH [IEpEeMEHHOro Toka. JledcTByrolee 3HaUeHNe TOKa U HAIIPSKEHHUSL.

/Cp/

4.2

OJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIEePUMEHTABHOE TTONYYCHHE IICKTPOMAarHUTHBIX BOJH. CyIeCTBOBaHUE
SIIEKTPOMATHUTHBIX BOJIH KaK CJIEICTBHE ypaBHEHUI MakcBeluia.
IuddepeHimanbHOe ypaBHEHIE SIEKTPOMArHUTHON BOMHBL. CBSA3b MEKITY
BEKTOPAaMH HAIMPSKEHHOCTH 3JIEKTPHYECKOTO ¥ MATHUTHOTO TIONEH B
3IIEKTPOMArHUTHON BoJHE. [IpeoMiieH e DIIEKTPOMATHUTHBIX BOJH HA TPAHHIIE
pasjiena IByX cpel. DHEPTHS U UMITYJbC JIEKTPOMATHUTHBIX BOJH.

/Cp/
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HccnenoBanue 3atyxarmmux koinebanuii B konedarensHoM KoHType /Cp/

Paszgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

IloHsiTHE CBETOBOIO J1ydya. 3aKOH IIPSIMOIMHENHOIO PACIPOCTPAHEHHS CBETOBBIX
Jydeil B OMHOPOJHBIX Cpefax. 3aKOH OTpaXKeHHUs. 3aKOH MPeTOMIICHUSL.
Ipunuun ®@epma. [onHoe orpaxenue. LleHTpUpOBaHHBIE ONTHYECKUE CUCTEMBI.
INpenomieHne CBETOBBIX JTydeil Ha TTOBEPXHOCTH C(HEPHUECKOrO 3epKaa.
IIpenomnenue cBeTa Ha chepUIecKoil OBEPXHOCTHU pa3jena AByX cpell. ToHkue
auH3bL. M300paXkeHHe MpeMeToB ¢ MOMOIIbIO JTMH3. OCHOBHbIC
(oToMeTprUEeCKIE BEININHEI.

/Cp/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMaTUYHOCTH CBETOBBIX BONH. MHTepdepenius cera,
yCIIOBHE MakcUMyoB M MUHUMYMOB. OnbIT FOHTa. VHTephepennus crera B
TOHKWX IUIEHKaX U mIacTuHKax. Onpenencane mudpaxmun. [puammn [folireHnca
-®Openens. Merop 308 @penens. Judpakius Openens Ha KPYTriIoM OTBEPCTUH U
mucke. [lndpakuus payrrodepa Ha oguoi menn. Judpakius @paynrodepa
Ha IU(PaKIIMOHHON pelIeTKe.

/Cp/

53

JVCITEPCHA N ITOJIAPU3ALIA CBETA

JIucnepcus cBeTa. DIEKTPOHHAS TEOPHS JUCTIEPCUH CBETA. ECTECTBEHHBIH 1
HOHSIpI/ISOBaHHBIfI CBCT. HOHSIPI/I?)aHI/ISI CBCTa MIPpH OTPAXKCHUU U TTPCIIOMJICHUN HA
rpaHuLe ABYX IUAJIEKTPUKOB. [IpoxoxkieHue cBeTa uepe3 aHu30TPOIHbIE
kpuctamisl. [lonspruzanuoHHble MPU3MBI U ONAPOUIBL. 3aKkoH Mamtoca. AHanu3
MOJISIPU30BAHHOTO CBETa. BpallieHHe TIOCKOCTH TIONAPH3AIIHH.

/Cp/

54

Wnrtepdepennns cera. OnsiT FOHTA. (M3MepeHne IIHHHBI CBETOBOI BOITHEI C
TIOMOUIBIO TUPPAKIIMOHHOM perteTkn). (OnpeneneHue mokazaTels IpeoMICHUS
CTEKJIa ¢ IOMOIIBI0 MUKpocKkona). /Cp/

5.5

ITpoBepxa 3axkona Maitoca. (OnpezneneHue kod$hGUINEHTa HOTIOLICHU
mpo3paunbIx Te). (Onpeaenenne yriia noxHo#H noispusarmn). /Cp/

Pazgen 6. JIEMEHTBI CIIEIITUAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynaTs! criennanbHOW TEOPUU OTHOCUTENIBHOCTH. [Ipeobpa3oBanus
Jlopenua. Cnencreus u3 npeobpasopanuii Jlopenua. MHTepBai mexy
coObITHsIMU. VIMITyITBC B CTIeIIANbHOM TEOPHH OTHOCHTENEHOCTH. OCHOBHOM
3aKOH PENSTHBUCTCKOH AMHAMUKHI MaTePUAbHON TOUKH. DHEPrHs B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

12

Pasgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3nydeHne U €ro XapakTepucTUKH. 3akoH Kupxroda. 3akoHsI
Credana - bonpumana u cmemenns Buna. ®opmyier Penesi-J{xunca u [Tnanka.
T'unoresa [Tnanka. @oronsr. DoTodddekT. YpaBHeHNE DWHIITESHHA TS
BHemHero (oroaddexra. DHeprus u UMIynsc (poToHa. /laBieHue cera.
Sddexr Komntona u ero anemMeHTapHas Teopus. EANHCTBO KOPIyCKYIAPHBIX U
BOJTHOBBIX CBOMCTB 2JIEKTPOMAarHUTHOTO U3ITydEHHs.

/JTex/

7.2

KsanToBas onruka /IIp/

7.3

SJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®N31UKN
CrexTpsl aTOMOB U Moinekyi. CrekTp aroma Bogopoza. Teopus aroma Booposa
no bopy. ['mnoresa ne bpoitns. ColictBa BonH e bpoitna. CoorHomenue
HeonpeaenenHocTeil ['eif3enOepra. BonHoBas GyHKIHS U ee BEepOATHOCTHAS
uHTepnpetauus. HabmogaeMple BeIMUMHBI B KBAHTOBOH MEXaHHMKE U HX
n3mepenns. Oomee ypasHeHue llpennnrepa. CranmonapHoe ypaBHEHHE
Ipenunrepa. JImkeHne cBOOOTHON YacTUIBI. [IBIKEHHE B IIOTEHIIHAIBHOM
sime. TloTeHnanbHbIi 6apeep. 'apMOHHUECKH OCIILIATOP. ATOM BOJIOPOJa B
KBaHTOBOM MexaHuke. CriuH 31ekTpoHa. CnMHOBOE KBaHTOBOE yKcio. IlpuHiun
HEePa3IMINMOCTH TOXXIECTBEHHBIX JYacTHI. DepMHUOHEI 1 O030HEI.
Ilepuoaunueckas cuctema 31eMeHTOB MeHeneena.

/Cp/

12

7.4

OrmpezienieHre TEMIEpaTypHOl 3aBUCUMOCTH HHTEHCHBHOCTH U3IIYUCHHS HUTH
JIaMIIBbI HaKaHI/IBaHI/IS[.(I/I?;y‘{eHI/IC 3aKOHOB TCIIJIOBOI'O U3JIYUCHUS C IIOMOIIBIO
sIpKOCTHOTO TTpomeTpa.) /Cp/

7.5

Dororddext. (CHATHE BOTBTAMIIEPHOH, TIOKCAMIICPHOH U CHIEKTPAIbHOI
XapaKTEePUCTHK (OTORIIEMEHTA H ONpPEAEIICHNE PabOThI BBIXOAA
a5eKkTpona). /J1ab/

Pazgen 8. DU3UKA ATOMHOI'O SAIPA U SJIEMEHTAPHBIX YACTUI]

8.1

OJIEMEHTBI ®U3MKU ATOMHOT O SAJIPA

JHedext Macchl 1 3Heprus cBsa3u sapa. CIHH sAapa ¥ €ro MATHUTHBIA MOMEHT.
HI[CPHLIC CHIIBI. MOI[GIII/I sapa. PaIII/IoaKTI/IBHOC H3JIYy4CHHUC U €TO BUOBIL. -
pacnaa. -u3JIy4CHUC. -U3JTy4CHUC. HI[GpHI)IC p€aknum U X OCHOBHBIC THUIIBI.
Peaxius nesnenus sapa. LlenHas peakuus aefaeHns. Peakims cCHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®U3UKU SJIEMEHTAPHBIX HACTHUIL]

Krnaccel aneMeHTapHbIX 4acTHI U BUIBI UX B3auMmoneiicTBuil. Knaccuukanms
3JI€MEHTapHbBIX YacTuil. [IprHHINIT HEPA3INYMMOCTH TOKACCTBEHHBIX YaCTHII.
CrnuH 1 Ipyrue KBaHTOBBIE YMCIIA 3JIEMEHTApHBIX. YaCTHIBI M aHTHYACTHUIIBL.
Bosons! u pepMuonbl. AapoHs! 1 Me30HEL JlenToHb!. IIpomexyTodHbIe O030HEI.
KBapku 1 T1t00HBI.

/Cp/

Pazgen 9. CAMOCTOSTEJIBHASL PABOTA

9.1

Ioaroroka k nexuusim /Cp/

9.2

ITonroroBka k adbopaTopHbIM padotam /Cp/

9.3

IMoaroroBka k mpakTayeckuM 3aHsTusM /Cp/

9.4

BrinonHeHHe IBYX KOHTPOJIBHBIX padot /Cp/

17,2

Pa3nen 10. KonTakTHbIe Yachl HA aTTECTAIMIO

10.1

Kontponbsusie padotsl /KA/

0,8

10.2

Koncynbramnus nepen sx3ameHom /K3/




10.3 Dk3amen /KD/ 1 0,3

10.4 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHbIEe MaTepHanbl A IPOBEICHUS MPOMEXKYTOUHOH aTTecTaly 00y4aloIuXCsl MPUBEACHB! B MPUIOKEHUU K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS MO AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OLICHUBAHM,
pacmpeneneHue 6aIoB IO BUAAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCs MpernogaBaTeleM AUCHUILTHHEL C yIeTOM e CHenU(pUKU U
JIOBOJIATCS JI0 CBEJICHUSI 00YJaIOLINXCs Ha TIEPBOM yueOHOM 3aHSATHH.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIIACTCS IIpEroaBaTesieM JUCIUIUIMHEI (MOIYNs) B paMKax KOHTaKTHOH
paboTHI U caMOCTOATETBHOM PaboThl o0ydarommxcs. [ pUKCHPOBaHUS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET UCTIOIb30BAThCS
SUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arimaBue W3parensc Oi1. aapec
TBO, TOJI
JI1.1 |Cagennes U. B. Kypc obme#t ¢pusuku. T. 3. KBantoBas onTuka. ATOMHas CaHkT- https://e.lanbook.com/bg
¢uznka. duznka TBepaOro Tena. PuU3nka aTOMHOTO Sapa U [eTepOyp
9JIeMEHTAPHBIX YacTHII: yieOHOe mocodue r: Jlans,
2018
JI1.2 | Cagennes U. B. Kypc obmmeit pusuxn. T. 2. DmeKTpHIecTBO 1 MarHETH3M. Cankr- https://e.lanbook.com/bq
Bonnuer. Ontuka: yuebHoe ocodne [eTepOyp
r: JIaus,
2018
JI1.3 | Cagennes 1. B. Kypc obme#t pusuku. T. 1. Mexannka. MosekynsipHas CaHkr- https://e.lanbook.com/bg
(uzmka: yaebHOE IOcOOUE [etepOyp
r: JIaus,
2019
JI1.4 [YeproB A.T, Oo6mas ¢puznka Mocksa: | http://www.book.ru/bool
Bopobses A.A., KHoPyc,
Maxapos E.®., 2020
Oszepos P. I1., Xpomo
B..




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1
JI2.1 | ankxapun WN.II., O6mas pusuka. COOpHHK 331a4 Mocksa: | http://www.book.ru/bool
Kupspsnos A.IL., KnoPyc,
Ky6apes C.H., 2019
PazunoBa C.M.
JI2.2 | BopobObeB A.A., 3amavHuK 1Mo Gusnke Mocksa: | http://www.book.ru/bool
UYeptos AT KnoPyc,
2017

6.2 UndopmannoHHbIe TEXHOJIOTUH, HCIIOJIb3yeMbIe P 0CYIIEeCTBIEHHH 00Pa30BaTEIbHOIO Mpolecca Mo TUCIHUIINHE

(Mony.10)

6.2.1 IlepeyeHb JINIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYYHBIN 00pa3oBaTebHEIH optai: http://en.edu.ru/

6222

MexnyHapoaHas mpodeccronanbHas 0a3za nanHbix «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT mtoc

6224

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHbIC ayAUTOPUH ATl IPOBEICHHS 3aHATHH JICKIIMOHHOTO THIIA, YKOMIUICKTOBAaHHbIE CIICI[HATN3UPOBAHHON
Me0OeTbI0 U TEXHUYECKIMHU CPeACTBAaMH 00YUeHHsI: MyTbTUMEINIHOEe 000pyJOBaHHE AT IPEIOCTaBICHUS yUeOHOM
nHpopMaly GONIBINOH ayANTOPHH W/HIIN 3ByKOYCHIIHBAIOIee 000pyoBaHNe (CTAlMOHAPHOE WIIM IEPEHOCHOE).

7.2

YdaeOHble ayAUTOPUH AJIsI IPOBEICHHUS 3aHATHI CEMHUHAPCKOTO THIIA, TPYIIIOBBIX M HHIUBUAYaTbHBIX KOHCYJIBTALUH,
TEKYIIETO KOHTPOJIS M MTPOMEKYTOUHON aTTeCTalllH, YKOMIUICKTOBAHHBIC CIICIIHATN3NPOBAHHON MEOEIBIO H
TEXHUYECKUMU CPEJICTBAMU OOYUECHHUS: MYIbTUMEINITHOE 000pYI0BaHUE H/WITH 3ByKOYCHIIMBAIOIIee 000py/I0BaHUE
(cranoHapHOE WM IEPEHOCHOE)

73

ITomereHus I CAMOCTOATENBEHON pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTBIO TTOAKIIOYCHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B DIICKTPOHHYIO HH(POPMAILHOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCHUTETA.

7.4

INomemntenust 1s XpaHeHHs U IPO(QUIAKTUIECKOT0 00CIyXHUBaHUS y4eOHOTO 000PyIOBaHHS

7.5

JlaGopaTopuu, OCHAIIEHHBIE CHEHAIBHBIM J1a00paTOPHBIM 000pYIOBAHHEM:

7.6

JlaGopartopust MexaHUKH, BKJIIOUaromas: 610k anexTpoHHbiit ®M1/1, mammna Atsyna @M1 1, mastHuk MakcBenia
OM12, ynuBepcanbHblii MasTHUK @M 13, masTHuK O0epOeka PM 14, monysp FOura u Mmomysb casura @M 19,
coynapenue mapos ®M17;

1.7

Habop monyneit OIII;

JlaGopartopus JIeKTprdIecTBa U MarHeTn3mMa, Briodaromast: creHsl TKO anekrpudecTBa 1 MarHeTH3Ma, B TOM YHCIIS
ocmumiorpadser C1-94, renepaTopbl CUTHAIOB HU3K0YacTOTHBIE I'3-118, HCTOUHUKY MUTaHNWS, Mara3uHbI COMPOTUBIICHUH,

7.8

JIabopatopusi ONTHKH, BKIIOYAIOIast KOMIUIEKT onTH4eckoro odbopynosanust PMC, B ToM uucie: 6a3bl ONTHIECKOI
CKaMbH, IOJIYIPOBOAHUKOBBIC J1a3ephl C FOCTHPOBOYHBIM MOZYJIEM, (OTONPUEMHHKH, HAOOp JIMH3, SKPAaHbI C MaCIITAOHOH
CeTKO#; aBToTpancopmaTop oanodaszubiit JIATP-2,5; koMmIiekT ¢homuii.




[Ipuaoxenue

K pabouyell mporpaMmMme JUCITUIIANHBI

OLNEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.03 IIoaBHUXHOH CcOCTaB XEAE3HBIX AOpPOT

(k00 u Haumenosanue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus

OAeKTPHYECKHH TPAaHCIOPT XKEAE3HBIX AOPOT

(naumenosanue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepralbl, ONPEACSIONINe TPOLeaypY U KPUTEPHH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

JUACIUIUINHE,

06CCHCLII/IB8,I-OH_II/IX JOCTHIKCHHEC

IUIAHUPYEMBIX  PE3yJbTaTOB

OCBOCHHA

®dopMbI TPOMEKYTOUHOM arTecTanuu: 3avem (1 cemecmp - ounoe obyuenue, 1 Kkypc — 3aounoe ooyuenue),

9K3ameH (2 cemecmp — ounoe obyuenue, 1 Kypc — 3aounoe obyuenue).

[Tepeuens koMneTeHIIMIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHHEI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINMHN

KOI[ WHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. Cioco6en pemats HHKEHEPHBIE
3ama4d B MpoecCHoHaTHON
JESTEIBHOCTH ¢ UCTIOIb30BaHHEM
METOJIOB €CTECTBEHHBIX HaYK,
MaTeMaTU4ecKOro aHalu3a U
MO/ICTTUPOBAHUS

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 UCCIIEJ0BAaHNsI OOBEKTOB, POLIECCOB, SBJICHHI, IIPOBOUT
SKCIEPUMEHTHI [0 3aJJaHHOM METOAMKE U aHATU3UPYET Pe3yIbTaThl

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

KOZ[ 1 HAUMCHOBAHUC NMHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PeSyJ’ILTaTH O6y‘I€HI/I$I 10 JUCIUIIIINHE

O1neHOYHEIS
MaTepHalbl
(cemectp 1,2, kypc-1)

OIIK-1.2. ITpuMeHsieT OCHOBHBIE MOHSTHS
Y 3aKOHBI €CTECTBEHHBIX HAYK IS
peLIeHust MpeAMETHO-NIPO(MIBHBIX 3a/1a4

OOyuarommiics 3HaeT:

OCHOBHBIE IIOHSATHA M 3aKOHBI KJIACCHYECKOH U
COBPEMCHHOW (PM3UKHU U MX POJIb B PEIICHUH MPEIMETHO-
npoQHIBHBIX 33184

Tectsr m. 2.1.1, 1.
2.1.2

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

Bagaum 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 0. 2.3.1, m.
2.3.2

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYJIHbIE METOJIBI
TEOPETHYECKOTO M 3KCHEPHUMEHTAIBEHOTO
UCCIe/IOBaHUs  OOBEKTOB,  IIPOILIECCOB,
SBJICHUH, TPOBOJAUT SKCHEPUMEHTHI II0
33JIaHHOM  METOJUKE M  aHAIU3UPYET
pe3yNbTaThl

OOyuarommiics 3HaeT:

Tectsr m. 2.1.3, 1.

METO/IbI  TEOPETUYECKOr0 W  IKCHepuMeHTtansHoro | 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 W  SIBICHHHA, IMPOBOIUTH

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

OO0yyvaromuiics BIajeeT:

HaBBIKaMW TPUMCHCHUA MCTOJ0OB TCOPETUYECKOIO0 H
SKCIEPUMCHTAIEHOTO  HWCCICHAOBAaHUS  (DU3MYECKHUX
00BEKTOB, IPOIIECCOB U SIBIICHUI, HABBIKAMH ITPOBEACHUS
(U3MYECKUX IKCIEPUMEHTOB IO 3aJaHHOW METOJUKE U
HaBBIKAMHU 00pa0OTKHU HX PE3yJIbTATOB

Baganus 0. 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.

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

1) cobecenoBanue;

2) BeimonHenue 3ananuil B OMOC yHuBepcurera.



2. TunoBbie! KOHTPOJIbHbIE 32JAHUS HJIH HHbIE MATEPUAJIBI ISl OEHKH 3HAHUIA, yMEHHI,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeHIM I

2.1 TunoBsble Bonmpockl (3a1aHusl) A5 OIIeHKN 3HAHNI B KayecTBe 00pPa30BaTeILHOTO pe3yJbTaTa

[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 Ul pemieHus HPEeIMETHO- | MpeIMeTHO-TPOQMIBHBIX 33134

poGUIBHBIX 32724

2.1.1 Ilpumepsbl TeCTOBBIX 3a1aHuii. 1 cemecTp

1. HopmaipHBIM yCKOpEHHEM MaTepHaIbHOI TOUYKH HAa3BIBACTCA

a) COCTaBIISIOIIAs BEKTOPA YCKOPEHHMS, HalpaBJIeHHas [0 KaCaTENbHOM K TPACKTOPHH MaTEPHAIBbHOM TOUKH

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

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

d) cocraBsroIas BEKTOpA YCKOPEHHs, HAMPABJIECHHAs BJIOJb MPSIMOH, MEPHEHAMKYISAPHON KacaTelbHOW K TPaeKTOPUHU
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, YMHOKEHHBIN 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 pamuyc-BEeKTOpaMH HAYAILHOTO M KOHEYHOTO MOJNOKEHHS TOUKH
€) TPOM3BEACHHME yIila MOBOPOTa MaTEPHAIBHOM TOUKH Ha BEKTOP MEPEMELICHHS MAaTePUAIbHOM TOUYKU

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

a) JIro0oe Teao MOKOMTCS WIIH JBHYKETCS MPSIMOJIMHEWHO, €CJIH HA HETO HE JAEHCTBYIOT HUKAKHME CHIIBI MU JAEHCTBUE BCEX
CHJI CKOMITEHCHPOBAHO

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

C) B uHepumanbHO cucTeMe OTCYeTa MPOM3BEICHHUE MACChl Tela HA YCKOPEHUE €ro MOCTYMATEeIbHOrO JABUKEHHS 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 JICUCTBYIONIMX HA TEJO, PABHA MMPOM3BECHUIO €0 MACChI HA €r0 YCKOPEHHe

4. BecoM Tena Ha3bIBaeTCs

a) cuia NpUTSDKeHUS Tena K 3emiie

b) cuna TspKecTH, AeHCTBYOLIAS HA TEIO

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

d) cua, qelicTBYIOIAS HA TENO, BRIPAKEHHAS B €IMHHUIAX MAacChl, KOTOPYIO U3MEPSIOT B MPOLIECCE B3BEIIMBAHUS Tea Ha
Becax

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

5. MOMEHTOM UMITyJIbCa MaTEePHUATbHOW TOYKH HA3hIBACTCS
a) CKaIsIpHOE MPOU3BEICHUE PaIIyC-BEKTOPa MATEPHUATIBHON TOYKH HA €€ BEKTOP UMITYJIbCa
b) BexTOpHOE MpOM3BEIEHNE paIyC-BEKTOPA MATEPHATBLHOM TOUKH HA €€ BEKTOP UMITYIIbCA
C) TPOM3BEACHHE UMITYJIHCA MATCPHAILHOW TOUYKH, Ha TUICYO CHITBI, ACHCTBYIONICH HA TOUKY
d) wuMmyIBC MaTepHUATBHOW TOYKY B JAHHBIH MOMEHT BPEMEHH
€) TpOM3BeACHHE MAcChl MAaTEPHATIBHOM TOUKM HAa KBAJPAT €€ PACCTOSHUS IO 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

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUISA MPOBEACHUS OLIEHOYHBIX MPOLEAYP KOJHMYECTBE BapHaHTOB. OLIEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTD 32 HEPACTIPOCTPAHEHHE COICPIKAHMUS OIICHOYHBIX CPEACTB CPEAN 00yUarOINXCsl yHUBEPCUTETa
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.
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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 KOJIeOaHUH

B TIPEKpAIleHNH KoJieOaHU NP NPUOIMKEHNH YaCTOTHI BHEIITHEH CHIIBI K 4acTOTe CBOOOTHBIX KOJIeOaHuiH

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

OECKOHEYHO Majloe H3MEHEHHE KOTOPOil B 0OpaTHMBIX IPOLeccaX PaBHO OTHOLICHHIO OECKOHEYHO Majloro 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 KOTOPOHl B JIOOBIX MPOIIECCaX PaBHO OTHOLIEHHIO KOJIMYECTBA TEIUIA, IEPEAaHHOro CUCTEME K TeMIlepaTrype
CHCTEMBI

0ECKOHEUHO MaJIoe U3MEHEHHE KOTOPOH B 00paTHMBIX ITPOLIECCaX PABHO IPOU3BEICHHUIO OECKOHEYHO MAJIOT0 KOJIMYECTBA
TeIlIa, IePEeAaHHOr0 CUCTEME U TEMIIEpaTyphbl CHCTEMBI

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

2.1.2 TIpuMepsI TeCTOBBIX 3aJJaHUii. 2 ceMecTp

1. Yro Ha3bIBaeTCs MOTEHIIMAIOM JIEKTPOCTATHUECKOTO MO ?

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 JaHHOW 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, pa3[ClCHHBIX CJIOEM [UIJICKTPHKA C OTIMYHON OT COWHHIBI IHIICKTPHIECKOM
POHULIAEMOCTBIO

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

JIBa U30JIMPOBAHHBIX APYT OT APYra KOHLIEHTPUYECKUX LIMJIMHIpA

CHCTEMA, COCTOSIIA U3 ABYX U30JIMPOBAHHBIX IPYT OT Apyra NIPOBOIHUKOB

7000 IPOBOJHHUK, €CIIM OH 00J1a1aeT AIEKTPUUECKON EMKOCTHIO

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

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

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 HYJIIO

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 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 (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 (pM3MUECKasi BEIMINHA, MOIYIb KOTOPOH PaBeH OTHOIIEHHIO MUHMMAJIHFHOTO 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,
HaXOSILIUNCS B MATHUTHOM I10J1€

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 MHAYKLIUHU B HPOBOISLIEM 3aMKHYTOM KOHTYpe NPH M3MEHEHUM 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 MEPHOLY IEPEMEHHOTO TOKA, MPOHM3BEAET
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, SHEPTHsI KOTOPOH IEPEXOIUT B TEIUIO, BBIACISECMOE B IICIIH;

BEIMYMHA aMIUTUTYAbI IEPEMEHHOI0 TOKa;

BEJIMYMHA aMIUTATYAbI IEPEMEHHOTO TOKA, YMHOXXCHHA Ha \/f

8. Uro Takoe BOJIHOBAS MOBEPXHOCTH?

IToBepXHOCTH B IPOCTPAHCTBE, 1O KOTOPOM JOLLIA BOJIHA B JaHHBIH MOMEHT BPEMEHHU
['eomeTpHryeckoe MECTO TOUEK, UCTIBITHIBAIOIINX BO3MYIIEHUE B OAMHAKOBOU (aze
I'eomeTpuyeckoe MECTO TOUYEK, BO3MYIICHHS KOTOPhIX MAKCUMAJbHBI

ITorpanuyuHas MOBEepXHOCTb, OTACISAIONIAS BO3MYIIEHHYIO Cpey OT HEBO3MYILICHHOM Cpebl
IInockocTh, NEpIEHAUKYIISIPHAS HAIIPABIICHUIO 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 PACIPOCTPAHIETCS 10 MPSIMOM 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 MPETIATCTBUHA

PasnosxeHne CBETOBBIX BOJIH B CIIEKTP

COBOKYITHOCTB SIBJICHUH, KOTOPBIE 00yCIOBICHBI BOTHOBOM MPUPOAOH CBETa U HAOIIOAAIOTCS TIPH €0 PacIIpOCTpaHCHUH
B Cpeax C PEe3KO BHIPAKEHHBIMHU ONTUYECKHIMHU HEOTHOPOTHOCTSIMH

COBOKYITHOCTb SIBJIEHUI, KOTOPBIE 00YCIOBIEHBI 3aBUCUMOCTBIO MIOKA3aTelNs MPEIOMIICHHS 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 OTCYTCTBUU TIOIJIOIIECHUSA CBETA
BEIIECTBOM TOJISIPU3aTOPa YMEHBIIIACTCS B JIBa pa3a

MHTCHCHBHOCTh TOJSPU30BAHHOTO CBETa, MPOIICAIICTO Yepe3 aHal|3aTop, IMPsMO MPONOPIHOHANBEHO KBaapaTy
KOCHHYCa yTIa MEXIY pa3pelleHHEIMI HATPaBJICHUSIMH MOJIIpU3aTopa U aHATH3aTopa

MHTCHCHBHOCTD TONSPU30BAHHOTO CBETA, IMPOIICAIIETO Yepe3 aHaM3aTop, Pa3pelICHHOE HAIpaBICHHE KOTOPOTO
MEePICHANKYISIPHO BEKTOPY JIyda, paBHA HYJIIO

MHTCHCHBHOCTh €CTECTBECHHOTO CBETa, IPOIMICAIIETO Yepe3 ONTHYCCKYI0 CHCTEMY MMOJISpU3aTOp-aHaIH3aTop, BCeraa
MEHbIIIe HHTEHCUBHOCTH CBETA, MAJIAIONIETO HA MOJIPU3ATOP

NHTEHCUBHOCTL €CTECTBEHHOTO CBE€Ta, MNPOMICAUICTO 4YEPE3 MOJIAPpU3aATOP, IMPU OTCYTCTBHU TMIOTJIOMICHUA CBETa
BELIECTBOM HE U3MEHSIETCS

12. CnekrpaibHas u3jiydaTesbHasi CHOCOOHOCTh TeJia 3TO

OHEPTHUA, U3JTydacMast e]lHHHHeﬁ IMMOBEPXHOCTHU TEJIa 3a CAUHUIY BPEMEHU B CAMHUYHOM MHTEPBAJIC JIJIMH 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, M3JIydaeMasl eINHUICH OBEPXHOCTH Tella 3a eIMHUIY BpEMEHHU 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 IJISL JIEKTPOHOB SIBJISIOTCSl TaKWe, /s KOTOPBIX MOMEHT MMITYJIbCa 3JIEKTPOHOB KpaTeH
LEJIOMY YUCITy BETUYUH

DHeprus JIEKTPOHA HA OPOHTE U €€ PaANYC MOTYT OBITh IIPOU3BOJILHBIMH

Paanyc opOHTHI 3JIEKTPOHA C TEUCHHEM BPEMEHHU YBEIUUUBAETCS

IIpu ABIXEHNH IIEKTPOHOB MO OPOUTE MPOUCXOIUT HEMPEPHIBHON U3ITydeHUE YHEPTHU

Pannyc opOUTBI SIEKTPOHA C TEUSHUEM BPEMEHH YMEHBIIIAETCS

14. Yro BBIpakaroT COOTHOUICHHS HEONPEACIEHHOCTEH B KBAHTOBOW MeXaHHUKe?

CoOoTHOLIEHUSI MEKAY H3MEPEHHBIMU TOYHBIMU 3HAYCHUSIMU KOOPANHATH! ¥ UMITYJIbC MUKPOUYACTHUIIBI

OTcyTcTBHE OTPaHUUCHUH Il OZHOBPEMEHHOTO M3MEPEHUSI KOOPAMHATHI M IMITYJIbCA MUKPOUYACTHIIBI




¢) KopmyckynspHble CBOWCTBA BElIECTBA

d) BonHOBBIC CBOCTBa MUKPOYACTHUII

e) CooTHOUICHHS MEXIY CPEIHUMH KBAIPATUYCCKHMH OTKIOHCHHSMHU TPH OJHOBPEMEHHOM HM3MEPEHHH KOOPAWHATHI H
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. MrHOBEHHOEC YCKOPCHHE MAaTepUATLHOW TOYKH OMPEACISIeTCs (POPMYIIOi
v(t+ Ati -v(t) v(t+At)-v(t) 3) a= lim v(t+ Atz +V(t)

_ o T(tHAY)-T(t)
2) d= A lim A 4) a=lm——> >~

1) a=lim At—>0 At

E
At—0 A 5) a= E

2. Kakas gopmyna BeIpakaeT pabOTy IpH IBIDKCHHH MAaTEPHAIbHON TOYKHU II0 MPOU3BOIEHON TPACKTOPHUU W3 MOJOXKEHHSA | B
MoJioxxeHue 2?
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3. MOMEHT UHEpPIHH IPOU3BOJIHHOIO TeJla OTHOCUTEIILHO HEMOABIKHON OCH BpAICHUS ONpeAesieTcs hopMynoit
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4. Yxaxute hopMyy A8 MOMEHTA HHEPLMM TOHKOIO OJHOPOIHOIO CTEPIKHS MAacchl m M JAuHBI | oTHOCHTENBHO
HENOJIBUYKHOM OCH BpaIICHUS, TPOXOAIICH Yepe3 CepeIuHy CTEPIKHS.
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5. Vkaxwure popmyry mns KI1J] TermioBoit MammHbI
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6. Ykaxute popMyiy Ui pacnpenenenus bonemana.
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2.1.4. lIlpumMepbI TeCTOBBIX 3aJaHU. 2 ceMecTp

1. BeiGepute opmyny M HampsSHKEHHOCTH 3JEKTPHUYECKOTO IOJIS, CO3JaBa€MOT0 PaBHOMEPHO 3apsDKEHHOH ITOCKOCTHIO B
BaKyyMe.

DE-Z 2E-_S_ 3g-_J He=—9_ 5e-2
g, 2¢,d? e, r? 4re S 2¢,

2. 3akoH buo - CaBapa — Jlamnaca uMmeet BHI

1)§=iqrxv 2)d§:ﬂerdl 3)§=iqv><r 4)d|§:ﬂldgxr 5)|§:ﬂo”

4z rd Az r? 4z r? Az r A r?

3. Kakas u3 ¢popMyI1 mpaBUIIbHO OTPAXKAET CBSA3b MEX/Y HAMPSKEHHOCTHIO AIIEKTPHUYECKOTO MOJISI M TOTEHIIMATIOM 3JICKTPHYECKOTO
moJist?

- E
D ¢=p,=[E-dF 2) p=E:7 3) p-p.=E-(-7) 49 p=diE 5 o=
1

4. 3akoH Amrepa B 00ITIeM BHUIe UMEET BUJT
1) dF=1dIxB 2)dF=11xdB 3) F=11xB 4)F=I1-B 5) F=11Bcosa




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

1) {D-ds=q 2) fH-ds=0 3){E-di=0 4)H=ﬂi—5 5 ®=[E-ds

0

6. Ecu o, = % U = %_% , TO (opMyJia ISl 3aTyXaroIMX KoJeOaHWi B CHIIbI TOKa B KOJIEOATEILHOM KOHTYpE
HUMECT BUJ
1) 1= Ioexp(—ztjcos(a)ot+a) 2) 1= Ioexp[—ztjcos(wua) 3) I =1, codwt+a)

4) 1=1,cowt+a) 5)1=1I,cos(mt)
7. HepI/IOI[ 3aTyXaroumux KoJIe0aHUH B KOJe0aTeIbHOM KOHTYpPE€ paBCH

1 1 1 1
1 RY 1 R 1 RY): 1 R L oReY
) T=2d] —+- | ) T=2d] =~ | 3)T=2d] =+~ | @T=2e] — | 5)7o0d L
) ”(Lc 4L2J ) ”[Lc 4sz ) ”(LC 4sz ) ”(LC 4LZJ )T Zﬂ(LC+4L2j

8. MHTEHCHBHOCTb IPH HANOKEHHH IBYX Kozepenmiublx BOTH paBHa (0 [ pasHoCcTh (has; l,, 1, MHTEHCUBHOCTH BOJH B

otnensHocTH, |, #1,):

) i=1,+1, 2)I=l+1,+211,c085 3) 1=\/12+12+21,1,c05 4) I = /I2+12-2L,1,c0s5 5) | =\/I7+1

9. Ha nu¢ppaxunoHHy0 pemerky ¢ nepuogoM d magaeT CBET ONpeNeNeHHOM AInHbl BoJHBL. Kakoil n3 gopmyn cooTBeTCTBYeT
MaKCHMYM II€pBOTO HopsAaKa?

. A
1) Sln(l?:a 2)Sin¢):% 3) Singo:% 4) Sin(p:% 5) Sinq):%

I |
10. Eciiu " min g " max- MpHAMAaNbHAS 1 MAKCUMaJIbHass HHTEHCUBHOCTh YaCTUYHO MOJIIPU30BAHHOI'O CBETA, MPOIMYCKAEMOT0
aHaJIM3aTOPOM, TO CTENEHb MOJISIPU3AIK CBETa ONpeessieTcs o hopmMyie
| e — | lax— | |

lemax+|min P= max min P = max min P= min pP= min

min 2) Imax

1) + Imin 3) Imax 4) Imax+ Imin 5) Imax

11. [pu majeHNH CBETOBOTO JyYa, PaCIPOCTPAHSIONIETOCS B TICPBO Cpelie Ha TPAHHUILY pa3Jieia IepBO U BTOPOIl CpelIbl C
IMOKa3aTeJsIMU IMPEJIOMIICHU A nll/l nz y nl > nz YroJi MOJIHOTO BHYTPEHHET'O OTPAKCHHUSA o YAOBJICTBOPACT YCIOBUIO
. n . n n n n
1) sina=—L% 2)sina=-% 3) tga=-1 4)tga=—2% 5)cosa=—>
n2 nl r-]2 1 nZ

2.2 Tunossle 3a1aHNUA 1JIs1 OLEHKH YMEHHH B KauecTBe 00pPa30BaTeJLHOI0 pe3yabTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNbTaT:

Kon u HaumeHoBanue OO6pazoBarenbHBIN pe3yabTaT
WHIUKATOPA TOCTIKESHUS
KOMITETEHITUH

OIIK-1.2. ITpumensieT ocHOBHBIE | OOyJarOIMUNCs yMeeT:

IIOHATHUS U 3aKOHBI HCIIOJIB30BAaTh OCHOBHBIC ITIOHATHUA U 3aKOHBI (I)I/ISI/IKI/I JJIA pEHICHUA Hpe}lMeTHO-HpO(bI/IHBHHX
€CTCCTBCHHBIX HAYK JJIA 3a4a4

pelIeHus IPEeIMETHO-
npoIIBHBIX 33124

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MoTOUMKIKCT 3a MEpBBIC 5 MUH Ipoexall 3 KM, 3a mocienyromme 8 MuH — 9,6 KM | 3a moclieHue 6 MuH — 5,4 KM.
Onpenenutb CKOPOCTh ABHXKEHUSI MOTOLMKIIMCTA HAa KaXIOM U3 TPEX YYacTKOB IYTH; CPEAHIOI0 CKOPOCTh 3a BCE BpeMsI
JBHDKEHHS.

2. [lBa moesja UIyT HABCTpEYy JAPYT APYrY CO CKOPOCTAMH Vi = 36 kM/4 U vz = 54 km/4. [Taccaxxup B nmepBoM mnoesze
3aMeuaeT, YTO BTOPOH Moe3 ] MPOXOAUT MUMO HETo B TeueHue Bpemenu t = 6 c. KakoBa nnuHa BTroporo moe3ma?

3. Touka ABMKETCA MO OKPY)KHOCTH paamycoM 20 CM C TIOCTOSIHHBIM TaHTeHIMAIbHBEIM ycKopenueM 5 m/c?. Uepes kakoe
BpeMsI TIOCTIe Havyayia JBMYKCHHS] HOPMaJIbHOE YCKOPEHHE TOYKH OYAEeT paBHO TAaHTCHIIUATHHOMY?




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 BTAIINUTh Ipy3? UTOOBI cTamuTh Ipy3 ¢ 3TOH
IIOCKOCTHU?

[Moesn maccoii 500 T ABMKETCS paBHO3AMEJICHHO IIPH TOPMOXKEHUH, TP STOM €ro CKOPOCTh YMEHBIIACTCS B TedeHue 1
MuH oT 40 10 28 km/4. HaliT cuity TOpMOXKCHUS.

Teno CKONB3UT 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 JKEJIC3HOAOPOXKHOM miIatdopme, MPOU3BOAMUT BHICTPEN BAOJb IOJOTHA JKENE3HOM
noporu noz 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 ABHXKETCS CO CKOPOCTBIO Vi = 2 M/C M CTaJKUBACTCS C TOKOSIIUMCS IIapOM Maccoid mp = 5 Kr.
Kakas pabora Oyner coBepmieHa mpu naedopmanuu mapoB? Yaap CUYUTaTh aOCONIOTHO HEYNPYTHM, MPSIMBIM,
LEHTPAIbHBIM.

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

Ha xparo miargopMsl B BUJIE JKMCKa, BPAIIAKOIIECS 0 MHEPIMM BOKPYT BEPTUKAIBHON OCH C YacTOTOM N1 = 8 MuH 7,
CTOMT YenoBek Maccoid my = 70 kr. Korja 4enoBek nepemiesn B HEHTP IIaTGOPMBL, OHa CTajla BpallaThCs ¢ YaCTOTOW np =
10 mun L. OnpenenuTs Maccy mp muaTpopmbl. MOMEHT HHEPIMH YEJIOBEKA PACCUMTHIBATE KaK ISl MATEPUATLHOI TOUYKH.
Touka coBepiuaeT rapMoHUYeckue Konebanus X = A sin ot, rme A = 5 cm, ® = 2 ¢’>. B MOMeHT BpeMeHH, KOIia 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 nuanektpuka 0,14 cMm. Beluncnute eMKOCTb, 3apsz

W SHEPTHIO KOHACHCATOPa, €CIIM 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

pasomumch Ha yroxa O. [llapuku 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 Maciia € = 2,2.

UeTbIpe naMIibl, paccCuuTaHHble Ha HampspkeHue 3 B u cumy Toka 0,3 A, Hajo NOAKIIOYUTH NMapalljieIbHO U MUTaTh OT
UCTOYHUKA HanpspkeHus 5,4 B. Pe3ucrop kakoro conmpoTHBICHUS HaI0 BKJIIOYUTH MOCIEI0BATENBHO JaMIIam?
Awmnepmetp umeet conpotusierne 0,02 Om. Ero mkana paccumtana Ha 1,2 A. IIIyHT Kakoro CONpOTHBICHHS HaJlo
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 HAIPpaBICHHEM TOKa U HHAYKIUEH MarHUTHOTO
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
paBHOMEpHOM M3MeHeHnH oTtoka. Cuna Toka, J[C — MOCTOSIHHBI.

Katymika ¢ sxenesHpIM cepeuHuKoM ceuenreM 20 cm? umeeT HHAyKTHBHOCTH 2-107 . KakoBa 10s5kHa ObITH CHUIIA TOKA,
4TOOBI MHAYKIHS 10N B cepaeunuke 6buta 10 Tn, uncno BuTkoB pasHo 1000?

Paccrosaue L ot meneit 1o 3xpana B onbiTe FOHTa paBHO 1 M. OnipeiennuTh paccTosHUE MEXIY LIENIIMHU, €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
3aJiepKUBAIONICH pa3HOCTH MOoTeHIHANoB 1,2 B. Haiiti paboTy BBIX0/a 3JICKTPOHOB M3 KaTOA.

OIIK-1.3. [Mpumensier | OOyyaronuics ymeer:

€CTECTBEHHOHAyYHbIE  METO/bl | IPHUMEHITh METOJAbl TEOPETUYECKOr0 M IKCISPHUMEHTAIBHOTO HCCICeHOBaHMS (PHU3NYECKUX
TEOPETHIECKOTO U | OOBEKTOB, IMPOLIECCOB U SIBICHUH, MPOBOAMTH (PH3MUYECKUE IKCIEPUMEHTHI 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 (MaTepraibHyl0 TOUKY) Opocunu moj yriaoM 30° K TOPH30HTY C HadalbHOH cKopocThio 20 M/C
Yepes Kakoe BpeMs TEJO JOCTUTHET Bbiciel 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 MOMKET CKaTh IPYXKHHY KECTKOCTBIO 2 -10° H/M Ha BenuuMHYy, 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, jetsiias co CKOPOCTbIO 2 M/C, MONAAaeT B MOABCUICHHBIN JTUIKUIA JIUCT Oymard maccoit 1,5 r.
Cpasy nocie CTOIKHOBEHHS CKOPOCTb ABMKEHHMS JIUCTA C IPUIHIIIIEH K HEMY MyXOH COCTaBIsSeT

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. Opnnopoanslii auck paamyca 0,1 M, karsmmuiics 0e3 NPOCKaJb3BIBAHMS IO T'OPU30HTAJIBHOW IOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TI0TIa1ast Ha HAKJIOHHBIH y4acTOK, TOJJHUMAETCs Ha BEICOTY

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 6ann0Hax HaxXoquTCsAd KHCIOPOJ IMOJA OAWHAKOBBIM JaBJICHUCM p u 0,[[H0171 A TOH 3Ke

TeMnepaTypoﬁ T Ilocne TOT'0, KaK ra3 u3 nepBoro 6aJ'IJ'IOHa NOJIHOCTBIO MCPECKavain BO BTOpOﬁ OaJJIOH U TIOCJIE
9TOT'0 MOBBLICUJIN TEMIICPATYPY B 1,5 pasa, JaBJICHHUC BO BTOPOM 6ann0He 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 KoHType 0,1 A. MakcumanbHOe HalpsDKeHHE 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
JMHUAM HHIYKIUU. Pa3HOCTh MOTEHIMATIOB 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
MaKCHMAaJIbHA, PABHA Wye; = 200 ¢l. Uemy paBHAa MHIYKTMBHOCTb KATYLIKM B KOJEOATENbHOM KOHTYpPE, €CIIH E€MKOCTb
KOHJICHCATOPA PABHA C — 5 nxecd 7

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

IToTOK BEKTOpA IMEKTPUUECKON HHAYKINH (IJTEKTPUIECKOTO CMEIEHHUs ) Yepe3 CheprIecKyro HOBEPXHOCTh, OXBATHIBAIOIYIO
TOUCUHBIC 3aPAIbBI () = 2 1K, g, = 3 1K1, gs =~ 2 uKu, paBeH

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) VYwmeHbmmiach B 2 pasa

e) YmeHnpmmiach B 16 pa3

Kpacuas rpanuia Gortosddexra 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 1 HaumeHoBaHue O0pazoBartesbHbIA pe3ysbTaT

KOMIICTCHIIH

OIIK-1.2. Ilpumensier ocuHoBHble | OOy4aronuiics BiIageeT:
NOHATUA U 3aKOHBI CCTCCTBCHHBIX HaBbIKaMU TMPUMCHCHUA OCHOBHBIX MOHATHH M 3aKOHOB KIIACCHYECKOM H COBpeMCHHOﬁ
HayK Uil PELICHHs IMPEeAMETHO- | (HM3MKH AJsl PElIeHHs NpeIMEeTHO-IPO(UIBbHBIX 3a/1a4

IpoIIBHBIX 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 HHCTpyMEHTaIbHAS OTPEITHOCTh H3MEPEHHS?

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

MOTPEIIHOCTh U3MEpEHUs?

. R . Ny
Paguychel AByX IUlaHET OJMHAKOBOH TUIOTHOCTH OTHOCSITCS Kak R—l = 3 . Haiitu oTHOUICHHE YCKOPEHUN CBOOOIHOIO
2

MaJicHNUA 1 Ha TOBCPXHOCTHU OTUX IIJIAHET.
I[Ba MaTeMaTU4€CKUX MasATHHKa MacCcaMHu My = 0,1 Kr 1 m, = 0,05 KI' COBCpIIAOT 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, MaxoBHK, MpeACTaBISAIOMUNA COOOH OJHOPOAHBIA NUCK 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 BBIPOBHSUIM JaBJICHHE B HUX NPH IOCTOSHHOM Temmeparype T, a 3aTeM TeMIepaTypy MeIJICHHO
YMEHBIIIN B 2 pa3a, oOmiee gaBjcHHE B OaIOHAX CTajO PaBHBIM __ .

JlBa mpyxuHHBIX MasTHHKa MaccamMu my = 0,01 kxr u m, = 0,02 xr coBepmalOT TapMOHHYECKHE KOJICOaHUS C

. k
nepuogamu Ty = 1 cu T, = 2 c. HaiiTu oTHOImIEeHHE KOA(QPHUIINEHTOB KECTKOCTH UX MPYKUH k—1
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, coaepxaiei 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 peoctart. [Ipu yBennueHnH COPOTUBICHHS PEOCTaTa B 4 pa3a HalpsHKEHUE Ha HEM yBEITMUUBACTCA
¢ 2 B o 4 B. IIpu atom D/IC Garapeu paBHa .




ToueuHslif 3apsq g CO3MAaeT B OKPYKAIOIIEM IIPOCTPAHCTBE 3IIEKTPOCTATHYECKOE II0JIe, MOMAYIh HAMPSKCHHOCTH

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

TOYKaMHU A ¥ BHaXOSIIIUMUCS OT 3apsiia Ha PacCTOSHUSX Ty = 1 MU 75 = 2 M COOTBETCTBEHHO?

4. Tlo ToHKOMY IIPOBOIY TeueT TOK /. IHAYKIMs MarHUTHOTO TIOJIS B IEHTPE MOIYKOJIbIIA pagiycoM R paBHa
I
0

5. Dnektpon 3apsyioM —e, o0nanas KMHETHYECKOW JHEprHed, paBHOM Ej , IBIKETCS 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 KOTOPOTO Mall MO CpaBHEHHIO ¢ ero muuHO#, mmeer N = 1000 BHUTKOB.
Hanps:keHHOCTh MArHUTHOTO 110JI1 BHYTPHU COJIEHOUJIA, €CIIU 110 HEMY IIPOXOIUT ToK [ = 2 A, paBHa

8. PaccrosHue Mexay coceTHUMH MakCHMyMaMH IIpU JUIMHE CBETOBOI BOJIHBI, paBHOU A, B onbiTe 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, COOTBETCTBYIOMAs KpacHOM rpanuie potodddekra, as kanus pasna 7,2 - 1071° . Onpenenute
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, IPOLECCOB U SBJICHUH, HaBBIKAMH IPOBEACHHUA (QHU3MYECKUX
SKCIIEPUMEHTAIEHOTO 9KCIIEPUMEHTOB TI0 3aJaHHON METOAMKE 1 00pabaThIBaTh UX PE3yJIbTaThl

HCCIICIOBAHUS 00BEKTOB,

MMpO1ECCOB, ﬂBHeHHﬁ, IpOBOAUT
OKCIICPUMCHTBI 10 SaZ[aHHOﬁ
METOOUKE n AHAJIM3UpyeT

pe3yIIbTaTh
2.3.3 llpumepsi 3agannii. 1 cemecTp

1.  Ilpu u3sMepeHUM IJIMHBI Tesla OBIIM ONpEIesIeHBI CllydaiHasi MOTpeInHocTh Ax,, = 4 MM | NpUOOpHas MOTPEIIHOCTh
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, d, = 1,1mm 1 d3 = 1,0MM. UeMy npuOIH3UTEEHO PaBHA CPEAHSS KBapaTHIHAS OMINOKA H3MEPECHUH?

3. Ilpwm u3mepeHun JUIMHBI IpeiMeTa ObIIo TPoBeIeHO 5 n3Mepenuil. [Ipu 3ToM ObIIH oTydeHs! 3 3HAYeHUsI JUIMHBL [ =
8,1mm, I, = 8,0mm, I3 =8,0 mm, [, = 8,0 MM u lg = 7,9MMm. UeMy npHOIM3UTENIFHO paBHA CpeTHsS KBaJpaTHIHAsS
omunOKa u3MepeHuii?

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

5. Ilepnox MaremMaTHyecKOro MasiTHHUKA Ha MOBEPXHOCTH 3eMin paBeH 4 c¢. KakuM OynieT nepron 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 KatuTcs Mo TOPU3OHTAIBHOW MOBEPXHOCTH CO CKOPOCTBHIO
V =1 m/c 6e3 mpockanb3biBaHUs. HaliiuTe KHHETHYECKYIO SHEPTHUIO ATOTO JHCKA.

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

8. TI'pysuk maccel m = 1 kr coBepiiaeT cOOCTBEHHBIE 3aTyXalollUe KoJIeOaHWs Ha IMpPYKUHKE XKECTKOCTH Kk = 2 % o

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

JACKPEMCHT 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 e, ecn 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 3apsiAMiIM U €ro 3apsj cTal paBeH 2q. UYemy
CTaja paBHA HAIIPSHKEHHOCTB AJIEKTPOCTATHYIECKOTO MO ATOTO MAPHKa B TOUYKE Ha PACCTOSHUM 27 0T HETO?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIIe ee paamyca R. Karymka comepkut N BHUTKOB, 1O Hel
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. 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 BEIHYXICHHBIX KOJICOaHNH B TAKOM KOHTYpE 3a eproa?

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. Tlepuon audpakunonHoN pemietkd paBeH d. Kak HM3MEHHTCS pPacCTOSIHUE MEXIy TIIABHBIMH MaKCHMyMaMHd TIpH
qudpakuuy cBeta Ha AWQPPAKIHOHHOW pelleTKe MpH HeOONbIIMX yriax AU(PaKLIUH, €CId MepHoJ] IU(paKIMOHHON
perreTku OyaeT paBeH 2d, a MOJOKEHUE MEXKIY PELICTKOH H SKPAaHOM HEe U3MEHHTCA?

11. Kak u3MeHHJIach TeMIlepaTypa YepHOIo Tela, €CJH JJIMHA BOJIHBI, COOTBETCTBYIOIIAS MaKCHUMyMy €ro CIEKTpajJbHON
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 AJ151 MOATOTOBKH 00y4AIOIIMXCSA K MPOMEKYTOYHOI aTTecTallnU
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 HOPpMaJIbHOC YCKOPCHUSA U UX CBA3b CO CKOPOCTHIO.

2. JIBM)KeHHe YaCTHILIBI [0 OKPY>KHOCTH. BEKTOpHI yrita moBopoTa, yriioBoili CKOPOCTH U YIJIOBOTO 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, 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 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 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. BuyTpeHHsss 2Heprus TepMoanHaMuueckoil cucrembl. [lepoe Hawano TtepmoguHamuku. Popmyna s pabOTHI
uzeanabHoro 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. 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 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 NMPOBOJAHNKA. KoHmeHCcaTOphl. DJIEKTPOEMKOCTh KOHJEHCATOpa.

11. DHeprus cuctemsl 3aps10B, yeAMHEHHOTO MTPOBOAHUKA U KOH/IEHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOTO TTOJIS.

12. DneKkTpu4ecKuii TOK, CHIIa M TUNIOTHOCTB TOKA.

13. 3akon Oma. ConpoTHBieHHE TPOBOAHMKOB. PaboTa n MomHocTh. 3akoH Jxoysa-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 nepemenieHu0 MPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

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.

WNHAyKTUBHOCTB KOHTYpA. SIBJI€HHE CAMOMHIYKIIUH.

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

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
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. MHTepdepeHnns cBeTa B TOHKHX IUICHKAX U IIACTHHKAX.

. Konbuia Herotona.

. Audpakiys cBeToBbIX BOIH. Metoj 30H Openernsi.

. 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. [lomspuzanms cBeTa NpH OTPaKEHWH W TPEIOMIICHWM Ha TpaHUIE JABYX

JAUBJICKTPUKOB.
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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.
KoprryckynsapHO-BOTHOBOW dyann3M CBOWCTB BellecTBa. Bomusl e bpoitns u ux cBoiicTra.

CooTHoluleHue HeonpeeneHHocTel [ eiizenoepra.

BonHoBas ¢GyHKIMA U €e CTAaTUCTUYECKUHA 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

. HepaznuanmocTs 0AMHAKOBBIX YacTHUIl B KBaHTOBOM MexaHuke. [Tpunin [aymn. 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 Ir€HEpaTopa.

68
69
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. Ctpoenue atoMHoro siipa. Mojaenu siipa. SnepHeie peakiun. 3aKOHBI COXPAHEHUS B SIICPHBIX PEAKIIUSX.
. PagnoaktuBHbIe ipeBpaineHus saep. Peakuus spepaoro nenenus. LlenmHas peakuus aeneHus. SInepHbIA peakTop.
. DIeMEeHTapHBIC YaCTHIIBI X UX B3aUMOICHCTBUSI.

3. MeToauyeckue MaTepUaJibl, ONpeesole MPpoueaypy 1 KpuTepun olleHNnBaHUS

copMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH



Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BBIIOJHEHHIO TECTOBBIX 3aaHUM

- OIICHKa «OTJIMYHO» BBICTABIIACTCS OOYYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot oburero o0bEMa 3aJaHHBIX BOIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISICTCS 00yUYaIONIEMYCsl, €CTH KOJTHMYECTBO MIPABIIIBHBIX 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 0011ero 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

«OTIANYHO/32a4TEHO» — CTABUTCS 32 paOOTY, BHIIIOJHEHHYIO MTOJIHOCTBIO 0€3 OIMOOK U HEJJIOYECTOB.

«Xopo1io/3a4TeH0» — CTAaBUTCS 32 PadOTy, BHIMOIHEHHYIO MTOJIHOCTHIO, HO MPH HAIMYUM B HEll He Ooliee
OJTHOY HEerpyOoii OIMOKY U OJTHOTO HeJloueTa, He 0oJiee TPEeX HEJ0UYECTOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTaBUTCA 32 padOTy, €ciu 00yJyaroUIuiicsl MPaBUIbHO BBIMOJIHWI 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
HEJIOYETOB.

«HeynoBjieTBOpUTEJILHO/HE 3a4TE€HO» — CTAaBUTCA 3a PAa0bOTY, €CIM YHUCJIO OMMOOK W HEIOYETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyJJOBJICTBOPHTEIBHOY WM TPABUIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Buowl owubox:

- 2pybOble OwubKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0ay;
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

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

- He0ouembl.: HepayUOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCMU 8 POPMYTUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUL.

Kputepun ¢popMupoBaHusi OLIEHOK 0 324eTy (IK3aMEHY)

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

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

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

«HeynoBJieTBOPUTEIBLHO/HE 324TEHO» — CTYJCHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOoro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIINOKH.
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