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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lens npenogaBaHusi JUCLUILIAHBL

1.2 | bopmupoBanre y OOy4aroUIMXCS  €CTCCTBCHHOHAYYHOrO  MHPOBO33PCHUS, HAYYHOTO  MBIIUICHHS; LIEJOCTHOTO
MIPEACTAaBICHUI O (M3WYECKHMX 3aKOHAX OKPYXKAIOMIET0 MHpa B WX CIUHCTBE WM B3aMMOCBS3H; HAaBBIKOB IIPHMCHEHHS
MONOXKEHUH (YHIAMEHTAIbHOH (HU3HKM IPU PEIICHHHM KOHKPETHBIX MPeIMETHO-IPOMMIBHBIX 3aJad; TEOPETHIECKOH H
MIPAKTUYECKON 6a3bl I YCHELTHOr0 OCBOSHHSI UMH CHIELMATIbHBIX AUCLMILIMH.

1.3 | 3amaun AUCLUIUIMHEL:

1.4 |— ocBoeHue oOy4alOmUMUCA 3HAHUA 00 OCHOBHBIX (DM3HYECKMX SBICHHAX M TMPOIECCaxX, 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
BaKHEHWIINX (H3HUECKUX TPHOOPOB;

1.5 | — mproOpereHne 0O0yJarONMMHUCS YMEHHI OOBSCHHTH OCHOBHBIC HAOJIOTAacMble NMPUPOIHBIC M TEXHOTCHHBIC SBICHHUS H
3¢ dexTs! Ha 0a3e 3aKOHOB KJIACCHYECKOH U COBPEMEHHOH (DH3HUKH;

1.6 | — mpuoOpeTeHne 0oO0yJaIONIMMUCS YMEHHH W HAaBBIKOB HCIIONB30BAHHS METOAMKH (DU3NYECKAX H3MEpeHHH W 00pabOTKH
9KCHEPUMEHTANIPHBIX JIaHHBIX, HCIONB30BaHUS METOAOB (PU3MYECKOr0 MOAETMPOBAHMSA IS PEUICHUS KOHKPETHBIX
€CTCCTBCHHOHAYYHBIX U TEXHHYECKUX 3a1a4;

1.7 |— mnpuobpereHre OOYYaIOIIMMHUCS HABBIKOB OKCIUTyaTalldM OCHOBHBIX TIPHOOPOB W O0OpPYIOBaHMS COBPEMCHHOM
¢dmsmyeckoii mabopaToprn, 00paObOTKH U HHTEPIIPETHPOBAHHS PE3yIETATOB SKCIIEPUMEHTA.

2. MECTO JUCHUTITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.10

3. KOMIIETEHLMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLHATLINHBI
(MOYJIST)

OIIK-1 CriocoOeH CTaBHTh U pelaTh HHXEHEPHBIC H HAyYHO-TEXHIYECKUE 3aJa4l B chepe cBoei mpodecCHOHATBHOM
JIESITETTPHOCTH U HOBBIX MEXIUCIUTUIMHAPHBIX HATIPABJICHUH C UCITOIh30BAaHHEM €CTECTBEHHOHAYYHBIX, MATEMATHIECKUX U
TEXHOJOTUIECKUX MOJIETIeH

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC ITIOHATHUA U 3aKOHBI CCTCCTBCHHBIX HAYK IJIsI PCIICHUS HpeHMeTHO-HpO(I)I/IJ'ILHLIX 3a1a4

OIIK-1.3 IIpnMeHsIeT eCTeCTBEHHOHAYYHbIE METO/BI TEOPETHIECKOT0 U SKCIEPUMEHTAIFHOIO HCCIIEIOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBJICHHUH, TPOBOJHUT SKCIEPUMEHTHI 110 33JaHHOW METOIUKE U aHATU3HPYET Pe3yabTaThl

B pe3yabTaTe ocBOeHUSsI AUCHHMILIMHBI (MOAYJIs1) 00yUYaromMiicst 10JKeH

3.1 |3uaTh:

3.1.1 | OCHOBHBIE TIOHATHS M 3aKOHBI KJIACCHYECKON M COBPEMEHHOW (DM3UKH M UX PONb B PELICHHH IIPeIMETHO-IIPODIITEHBIX
3ajay;

3.1.2 | METOIBI TEOPETHUESCKOTO M IKCIICPUMEHTAIEHOTO HCCIICOBAHNS (PU3NIECKIX OOBEKTOB, IIPOIIECCOB U SBICHUH,
METOIUKY IPOBEACHUS U 00pabOTKH Pe3yabTaTOB (PU3HMUECKOTr0 SKCIIEPUMEHTA

3.2 | YmeTh:

3.2.1 | ncTionap30BaTh OCHOBHBIE TTOHATHS M 3aKOHBI (PU3UKH AJIS PELISHHS IPeIMETHO-IPOMMIBHBIX 3a/1a4;

322 OPUMECHATH METOABI TCOPETUUCCKOI'O U SKCIICPUMEHTAJIBHOI'O UCCICAOBAHUSA (I)I/I3I/I‘IGCI(I/IX 06”beI(TOB, IMPO1IECCOB U
SIBHGHPII>'I, TIPOBOINUTH (I)I/I3I/I‘IGCKI/IC OKCIIEPUMCHTHI 11O 3aJJaHHOM METOJUKE U O6pa6aTBIBaTI> HX PE3YJIbTAaThI

3.3 | Bnagern:

3.3.1 | HaBBIKaMM IPUMEHEHHSI OCHOBHBIX TIOHSTHH M 3aKOHOB KJIACCHYECKON M COBPEMEHHOH (DM3MKH AJISL PEICHHS IIPEAMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaMH IPUMEHEHUS METOJIOB TEOPETHUESCKOTO M SKCIIEPUMEHTAIEHOTO HCCIICIOBAaHNS (PH3NIECKIX 00BEKTOB,
MIPOLIECCOB U SBJICHUI, HABBIKAMH MPOBEICHNS (PU3NIECKUX SKCIEPHMCHTOB I10 33JaHHON METOHUKE M 00paboTKH MX

pe3yIbTaToB
4. CTPYKTYPA U COOEP KAHUE JUCIHUIIJIMHbI (MOAYJIS)
Kon HaumeHnoBanue pa3jesioB 4 TeM /BUJ 3aHATUS/ Cemectp | YacoB | IIpumeuyanue
3aHATHSA / Kypc
Pazgen 1. PUBNYECKHUE OCHOBbI MEXAHUKHA
1.1 KNHEMATUKA MATEPUAJIBHOU TOUYKU IIpeamer u 1 4

MeTO/bl MeXaHuKu. Mozaenyu MaTepuaabHOM TOUKU U TBeporo tena. [lonsatue
cUCTeMBl OTcyeTa. BEKTOPHOE U KOOPAUHATHOE OIMCAHUE JBUKCHUS
MaTepuanbHoi Touky. OCHOBHbIE KHHEMATHUECKHUE XapaKTePUCTUKH
MaTepUaIbHOM TOUKH: paJuyC-BEKTOp, IEPEMEIIECHUE, IPOHIEHHBIN IyTh,
CPEHss U MTHOBEHHAsI CKOPOCTh, CPEJHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIMAIbHOE U HOPMaJIbHOE yCKOpeHHe. BparnaTensHoe IBIKEHUE
MaTepuanbHOl TOUKH. BEKTOpHI yria NoBopoTa, yrioBOH CKOPOCTH M yrI0BOTO
yckopeHus. CBS3b MEXTy YIJIOBBIMH U JIMHEHHBIMH BeTMauHaMu. /JIex/




1.2

OmnpeeneHne MIOTHOCTH TBEPOrO Tea MPABUIILHON T€OMETPUICCKOM
¢dopmel. /J1a6/

1.3

Kunematnka MatepuanbHoi Touku /I1p/

14

OCHOBbI JMHAMUWKHU ITOCTVYITATEJIbBHOTI'O JIBM’KEHHW A TEJIA
IToctynarensHoe nBuxenue. Ilepssiit 3akoH HetotoHa. [lonsTre nHEpTHOMN
Maccsl Tena. Bropoii 3akoH HerotoHa u nonsitue cuibl. Tperuil 3akon HeroToHa.
Bunsl cun. Cuina TS)KeCTH, CHIa BCEMHPHOTO TATOTEHUS, CHJIa YIPYTOCTH, CUIa
Tpenus. HemHepuuansHble cucteMsl orcuera. [{eHTpoOeKHbIEe CHITBI HHEPLIMHN U
cwis! Kopromca. /JIex/

1.5

OCHOBBI TMHAMUKH TIOCTYMATEIBHOTO ABMKeHus Tena /T1p/

1.6

N3yueHne 3aKOHOB TOCTYMATEIBHOTO IBUYKEHUS C TIOMOIIIBI0 MAITUHBI
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 MEXaHUYECKOU CUCTEMBI U YPABHEHHE €T0 ABUKCHUS.
Kunetnueckas sHeprus u 3akoH ee u3MeHeHus. KoncepBatusHsle 1
HEKOHCEpBaTUBHBIE CUIbL. [loTeHnManbHas 3Heprus. CBA3b MEXIY
MOTCHLUAIIBHON 3HEPrUel U CUIIOW. 3aKOH U3MEHEHUS U COXPAHEHUS ITOJIHOM
MEXaHUYECKOH dHepruu cucreMbl. MOMEHT UMITyJIbCa MaTEPHUAILHOW TOUKU U
MEXaHHYECKOH CHCTEMBI, 3aKOH €ro0 U3MEHEHUs M coxpaHeHust. /JIex/

1.8

3aKOHBI H3MEHEHHUS U COXPAHEHHS HMITYJIbCA, SHEPIUH U MOMEHTA
nmryibsca /Tp/

1.9

JMHAMUKA BPAIITATEJIBHOI'O ABMXEHIM A TBEPJOT'O TEJIA
OCHOBHOI1 3aKOH BpAaIIaTeIbHOTO IBUKEHHS TBEPOrO TeNa BOKPYT
HETOJBHKHON ocl. MOMEHT HHEpLUH. Brancienne MOMEHTOB UHEPLIUH
OJHOPOJHBIX CUMMETpUUHBIX Tell. Teopema IlITelinepa u ee npUMeHEHHUE.
Kunetnueckas sHeprus BpallaTebHOIO ABHKEHHS TBEPAOrO Tea.

/JTex/

1.10

JlmHaMuKa BpalaTeIbHOrO IBIKEHHS TBepaoro Tena /I1p/

1.11

W3yueHne TUHAMUKH BPAIATEIbHOTO JBUYKEHHUSI C TOMOIIBIO MasTHUKA
O6ep0Oexa. /J1ab/

Mastauk Makcgemna. OnpeaeneHue MOMEHTa HHEPLIMK TeJl ¥ IPOBEPKa 3aKOHA
coxpaHeHus sHeprud. /J1a6/

1.13

MEXAHMNWYECKHE KOJIEBAHIA

Ornpenenenue konebanuid. XapakTepUCTUKH TapMOHHYECKUX KOJIeOaHMI.
Dopmyna crokeHHs ABYX TapMOHHYECKHX Komebanuit. [Tpumepst
KoJe0aTeIbHBIX CUCTEM: MIPYKUHHBIA, MAaTEMaTHUCCKUN U (HH3HICCKUI
MasTHHKH. YpaBHEHHUE 3aTyXaloMuX KolIeOaHuH 1 ero pelieHue.
XapaKTepUCTUKH 3aTyXarONINX KoJeOaHui. YpaBHEHNE BEIHYKICHHBIX
KoneGaHuii Mox AeHCTBIEM rapMOHNYIECKH N3MEHSIOIIEHCS BHEITHEH CHIIBI U €T0
peuieHue. SIBneHue pe3oHaHca.

/JTex/

1.14

Mexanunueckue konedanus /I1p/

1.15

OmnpeeneHne yCKOPEHHs: CBOOOIHOrO MaeHus! IIPY TOMOIIX MAaTEMaTHYECKOTO
MasiTHuKa. /J1ab/

1.16

OmnpeneneHne MORYIIS CIBUTa C IIOMOINBIO IPY>KHHHOTO MasiTHHKA. /JIab/

Pazpgen 2. TEPMOJAUHAMMKA U MOJIEKVJISAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJIMHAMUKN OcHOBHbIE
oIpeleNeHHs U MOHATUs TepMoauHaMuKku. HyneBoe Hauaio TepMOAUHAMUKY U
MIOHATHE TeMIepaTypsl. TepMoanHamuueckue GyHKIMN cocTosiHus. [lepBoe
HauaJyio TepmoanHaMuky. TemmoemkocTts. M3onponeccel. Bropoe Hauano
TEPMOIMHAMUKH B Pa3IMIHBIX (GOpMyIHpoBKax. [IoHATHE TEIIOBOH MAITHHEL.
KITJ teroBoit mamunsl. ukn Kapro n Teopema Kapro. HepaBencTso
Kiaysuyca. Ontponus. TpeTtbe Havyano TepMogHHaAMUKH. /JIex/

2.2

SJIEMEHTBI CTATUCTUYECKOU OU3UNKU.

OCHOBHBI€E [TOJI0)KEHUSI KHHETUYECKOH TEOPUU UIEANIbHOIO r'a3a. YpaBHEHUS
COCTOSIHUSL MI€AJIBHOTO U PEAJIbHOIO ra3a. YpaBHEHUE KUHETUYECKOU TEOPUH
ras3oB 1y gasiaenus. @azosoe mpoctpancTBo. DYHKIUS pacipeeneH s.
Krnaccuueckas u kBaHToBasi craTucTHKa. Pactipenenenue Makcaea.
Bapomerpuueckas popmymna. Pacnpenenenne bomsivana. [Tonstre o
KBaHTOBOM cTatucTuke boze-OiHmTeitna u ®@epmu-Aupaka. CBS3b SHTPONUU C
TEPMOIUHAMHYECKON BEPOATHOCTBIO. SIBIIEHNUS epeHoca.

/JTex/




23

OneMeHTHI TePMOIUHAMUKH U cTaTHuCTHUecKol dusuku /I1p/

24

Onpenenenue kodGPUIEHTa BI3KOCTH KUAKOCTH 10 MeTony CTokca.
(OmpeneneHre OTHOIICHHS TEINIOEMKOCTEH Ta3a METOJIOM ainabaTHIECKOro
pacmupenwust.) /J1ad/

Pazpen 3. JIEMEHTBI CIIEITUAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH

3.1

IMocTynaTs! cenuanbHON TEOpPUH OTHOCUTENBHOCTH. [IpeobpazoBanus
Jlopenua. Cnencrust u3 npeodpasobanuii Jlopenna. HTEpBan Mexy
COOBITHSME. IMITYITBC B CIIEIIMANBEHOM TEOPHH OTHOCHTEHHOCTH. OCHOBHOIM
3aKOH PENIATUBUCTCKOM JUHAMUKU MAaTECPUAIbHON TOUKU. DHEPrus B
CHeLraNbHON TeopuH oTHOcUTeNnsHoCTH. /Cp/

14

Paznen 4. CAMOCTOSATEJIBHAA PABOTA

4.1

Ioxroroska k nekuusim /Cp/

16

4.2

IToxroroBka k 1abopaTopHbIM padotam /Cp/

16

43

[MoaroroBka Kk MpakTHUECKUM 3aHATHIM /Cp/

16

44

BrimonneHne KOHTPoIbHOM paboTs! /Cp/

—_| =] =] =

8,6

Pasznen 5. KoHTakTHBIE Yachl HA aTTECTALMIO

5.1

KonTponsHas pabora /KA/

0,4

5.2

Bauet /KD/

0,15

Paznen 6. JJIEKTPUYECTBO U MAT'HETHU3M

6.1

DJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DIEKTPUYUECKHUit 3apsiJl U AIMEKTPOCTATHUECKOE moe. HanpsskeHHOCTD U
[OTEHIUAI 3JIEKTPOCTATHIECKOro 1o/, CBONCTBO CYNEPIIO3UIIUH AJIs
DIIEKTPOCTATUYECKUX MONEH. CBA3b MEXK/LY HANPSHKEHHOCTHIO
DIIEKTPOCTATAYECKOTO TI0JIsI M TIOTEHIMAIOM. [10TOK BEKTOpa HANPSIKEHHOCTH
SIIEKTPUYECKOTO MOJIst Uepe3 MOBEPXHOCTh U TeopeMa [aycca. [pumenenne
TeopeMbl 'aycca K pacueTy dJIeKTPOCTATUYECKUX MoNel. TeopeMa 0 HUPKYISAIUN
JUISL BEKTOPA HATIPSHKEHHOCTH 3JIEKTPHIECKOTO OIS,

/JIex/

6.2

SJIEKTPOCTATHUYECKOE IIOJIE B ITPOBOJJHUKAX U JJUDJIEKTPUKAX
DNEKTPUUYECKUI JUMONb U JIEKTPUUECKUIN TUTOIBHBIA MOMEHT. J{UIOIbHbIE
MOMEHTBI MOJIEKY AWIICKTPHKA. [10IIpHbIEe I HETIOIAPHBIE TUIICKTPUKH.
Ionsapuzanus qusnekrpukos. Bekrop nomspusanuu. Teopema 'aycca nis
BEKTOpa NMOJNApHU3aLUU. BEeKTOp 37eKTPHUUECKOro CMEIeH . YCIOBHs Ha
IpaHULE ABYX IUAJIEKTPUKOB. [IpOBOAHUKY B 3J1EKTPOCTATUYECKOM IIOJIE.
DIeKTPOEMKOCTh YeANHEHHOT'0 IPOBOTHIKA. KoHIeHCaTOPEI. DHEPrHs CHCTEMBI
3apsIOB U ATEKTPUIECKOro MOJIs.

IIpumenenue Teopembl OcTporpajackoro-Iaycca st pacyera
aneKkTpocTaTHdeckux moneit. Cernerodnekrpuku /Cp/

29

6.3

DOneKTpocTaTuuecKoe mose B Bakyyme u Bemectse /I1p/

6.4

HccrenoBanune 37eKTPOCTaTHUECKUX TToeit. /J1a6/

6.5

[NOCTOAHHBIN SJIEKTPUYECKMHM TOK

VYcioBus CyleCTBOBaHMSI IOCTOSIHHOIO 3JEKTPHUECKOro Toka. Cuna u
IJIOTHOCTh TOKa. YPaBHEHUE HENPEPHIBHOCTH. 3akoH OMa I OZHOPOJHOTO
ydacTKa Iemy. DNeKTPOABIKYILAs CUIla U HanpsbkeHue. 3akoH OMa Juis
HEOoIHOpOoIHOro yyacTka memnu. [1pasnna Kupxroda. [Tpumeps! pacuera
Pa3BETBICHHBIX ICKTPUUIECKUX IIeNel ¢ momomnrsio mpasui Kupxroga. Pabora u
MOIIHOCTh TOKa. 3akoH [[xoyns-Jlenma.

/JTex/

6.6

IMoctosiHubIH >nexTpraeckuii Tok /I1p/

6.7

Wzydenne 3axona Oma. /J1ab/




6.8 MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE 2 4
MarnuTHas uaaykuus. 3akoH buo-Capapa-Jlannaca, MarHuTHOe mone
JBHKyIIerocs 3apsja, cuna JlopeHna, 3akoH Amrepa. Teopema o HUPKYIALHN
JUl BEKTOpa MarHUTHOM MHAYKLMU U ee npuMeHenue. Teopema I'aycca nist
MarHUTHOTO MOJIL.

MarsuTHbIE MOMEHTBI aTOMOB U MOJIEKYJl. BeKTop HaMarHH4EeHHOCTH BELIECTBA.
Teopema 0 HUPKYJSLMU AJ1s1 BEKTOPA HAMATHUYEHHOCTH. MarnutHast
BOCIIPUUMYHBOCTb U MarHUTHAs IPOHULIAEMOCTD BelllecTBa. HanpskeHHOCTD
MarHuTHoro nojs. Teopema o HUPKYISALUH ISl BEKTOPBI HAPSKEHHOCTH
MarHUTHOrO NOJIsA. YCIOBHA AJI1 MArHUTHOI'O IOJIs HA TPAaHULIEe pa3ziena AByX
cped. JluamarseTuky, napaMaraeTuk. GeppoMarneTuky. MarauTHsIi
rucrepesuc. Temneparypa Kiopu. Ilpupona dpeppomaruernsma.

/J1ex/
6.9 ITocTossHHOE MarHUTHOE TIOJIE B BakyyMe | BerecTse /T1p/ 2 4
6.10 OrnpenenieHre OTHOLICHHMS 3aps/a JEKTPOHA K €r0 Macce METOI0M 2 2
MarHeTpoHa. /J1a6/
6.11 Omnpenenenne ropu30HTAIEHONW COCTABIIAIOIIEH HHAYKIIMH MarHUTHOT'O MOJIS 2 2
3emiu. /J1a6/
6.12 Onpenesnenne padboThI BBIXO/A dJISKTPOHOB M3 MeTauia. /J1ab/ 2 2
6.13 DJIEKTPOANMHAMUKA 2 4

3akoH s1ekTpoMarHuTHON nHAYKIuH. [Ipasmito Jlenna. CriocoOb! H3MEHEHUS
MarHuTHOro notoka. Ilpupona 3nekTpoMarHuTHON UHAYKIMM. SIBeHue
caMOUMHAYKUMHU. MHIyKTHBHOCT. B3anMHuas unaykuus. Bzaumuas
HHIYKTUBHOCTB. TeopeMa B3auMHOCTH. Tok cMeleHus. TeopeMa o HUPKYIAUN
MarHUTHOTO TIOJISL B CIydae MPHCYTCTBHS IIEPEMEHHBIX IIEKTPHIECKUX TTOJICH.
VYpaBHeHHs MakcBesuia B HHTETpaibHOH opme. /JIex/

6.14 OnexrpoanHamuka /I1p/ 2 4

6.15 CHaATHE KpUBOM HAMAarHUYMBAHUS U NETIM FHCTEPE3UCA € TIOMOILBIO 2 2
ociutorpada. /J1ad/

6.16 Wzyuenue siBneHus B3auMHOM nHAyKuuu. (M3ydeHne MarHuTHBIX CBOIMCTB 2 2

(deppomarneTnkos). /J1a6/

Pazpen 7. KOJIEBAHUSA U BOJIHBI

7.1 SJIEKTPUYECKUE KOJIEBAHUWA 2 1
KonebarensHblit KOHTYp. CBOOOAHBIE HE3ATYXAIOIIUE U 3aTYXAIOIINE
rapMOHHUECKHe KonebaHus B konebaTenbHOM KoHType. PopMyrna [uis nepuoaa
KoseOaHnil. BoIHy)XIeHHBIC rapMOHNUECKUE KoNeOaHus! B KoJIeOaTenbHOM
KOHTYype. SIBnenue pe3onanca. [lepeMeHHbIN TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIIPOTUBIICHUE B IIEMTH IEPEeMEHHOr0 ToKa. PaboTa 1 MOITHOCT B
L[ENX MTePEMEHHOro Toka. JlecTByoIee 3HaUeHNEe TOKA U HalpPsKEHHS.

/JTex/

7.2 OJIEKTPOMATHUTHBIE BOJIHBI 2 1
OKCHEepUMEHTAIIBHOE ITOTYYCHUE HIEKTPOMArHUTHBIX BOJIH. CyIecTBOBaHUE
3JIEKTPOMArHUTHBIX BOJIH KaK CJIEJCTBUE ypaBHEeHU Makcseiuia.
JuddepernnanbHoe ypaBHEHNE AIEKTPOMATHUTHOH BOJHEL CBSI3b MEXKTY
BEKTOPAMU HAIIPSKEHHOCTH 3IEKTPUYECKOT0 U MAarHUTHOI'O IOJIEH B
3JIEKTPOMAarHUTHOH BonHe. IIpenoMieHre 31eKTpOMarHuTHBIX BOJIH HA TPAHULE
paszena OByX cpeA. DHeprys U UMITY/IbC 21€KTPOMArHUTHBIX BOJH.

/JTex/
7.3 OnexTpoMarHuTHEIE Koebanus 1 BomHEI /T1p/ 2 2
7.4 HccnenoBanue 3aTyxaomux KoiaeOaHui B KonedaTensHOM KoHType /J1a6/ 2 2
Pazgen 8. CAMOCTOSTEJIBHASI PABOTA
8.1 IMonroroka k siekuusm /Cp/ 2 8
8.2 IToaroroBka K MpaKTHYSCKUM 3aHATHIM /Cp/ 2 16
8.3 ITonroroBka K JlabopaTopHbIM padotam /Cp/ 2 16

Pa3gen 9. KoHTaKkTHBIE Yachl HA aTTECTAIHIO

9.1 Kowncynbrarus nepes sx3amMenom /K3/ 2 2

9.2 Dx3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepUaNbl T TMPOBEACHUS TPOMEKYTOTHOW aTTECTAIMH OOYJAIOIIUXCSl MTPUBEICHBI B IPUIOKEHUH K
paboueii mporpaMme TUCIIUTUIAHBL.

DOpMBI U BUIIBI TEKYILIETO KOHTPOJISI MO AUCLUIUIMHE (MOMYIIO), BUABI 3aJaHUN, KPUTEPUH UX OLIEHUBAHMUSI,
pacrnpeesieHie 6aJuIoB MO BHIAM TEKYIIET0 KOHTPOJIS pa3padaThIBAIOTCS MpEIoaaBaTeeM JUCIUILUTUHBI C yIETOM €€ CIIeNnUKU 1




JIOBOJISITCS 10 CBEIEHUS 00YJaOLIMXCsl HA TIEPBOM YIEOHOM 3aHATHH.
Texkymui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCS MpernoaaBaTeieM IUCIUIUTHHBI (MOYIA), KaK MPaBHUIIO, C

ucnons3oBanueM DM OC Wiy myTeM MpOBEpPKH MUCHMEHHBIX padoT, MPEeTyCMOTPEHHBIX paO0YUMHU MTPOrpaMMaMHy JUCITUTUTHH B
paMKax KOHTaKTHOH pabOThI M CaMOCTOSTEIBHON PabOTHI o0ydaromuxcs. st UKCHUPOBaHUS Pe3yAbTaTOB TEKYIIETO KOHTPOJIS
MOXeT ncnoas3oBathes DMOC.

6. YAEBHO-METOJINUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, IO
JI1.1 |Cagennes U. B. Kypc obme#t ¢pusuku. T. 3. KBaHToBast onTrka. AToOMHast CaHKkT- https://e.lanbook.com/bg
¢uznka. duznka TBepaOro Tena. du3nka aTOMHOTO Sapa 1 [eTepOyp
3JIEMEHTAPHBIX YaCTHI[: yueOHOe TTocobue r: Jlans,
2018
JI1.2 | CamenneB U. B. Kypc obrme#t ¢pusuku. T. 2. DIeKTpHIECTBO M MATHETH3M. CaHKkT- https://e.lanbook.com/bg
Bonnuer. Ontuka: yuedbHoe mocodne [etepOyp
r: JIausp,
2019
JI1.3 | Cagmennes 1. B. Kypc obme#t pusuku. T. 1. Mexanuka. MosekynspHas CaHkT- https://e.lanbook.com/bg
(usnka: yaebHOE TOCOOHE [eTepOyp
r: JIaus,
2019
JI1.4 [Yepros A.T"., Oo6mas puznka Mocksa: | http://www.book.ru/bool
Bopobses A.A., KHoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomo
B.M.
6.1.2. JlonoiHUTeIbHAS JINTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc O1. aapec
TBO, TOJL
JI2.1 |IMankapus W.IT., O6bmas ¢pusnka. COOpHUK 33129 Mocksa: | http://www.book.ru/bool
Kupbsnor A I, KnoPyc,
Kybapes C.1., 2019

Paszunosa C.M.




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec

TBO, TOJL
JI2.2 | BopoObeB A.A., 3amavHuK 10 pu3KKe Mocksa: | http://www.book.ru/bool
UYepto A.T. KnoPyc,
2017

6.2 UndopManMoOHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPU OCYLIECTBIEHUH 00Pa30BaTEILHOIO Mpolecca no AUCHHUILINHE

(Mony.i10)

6.2.1 IlepeveHb JINLIEH3MOHHOTO M CBOOOTHO PACTIPOCTPAHIEMOr0 IPOrPAMMHOIO 00ecneYeHn st

6.2.1.1

| MS Office

6.2.2 Ilepeyens npogeccHoHAJBHBIX 023 JaHHBIX  MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAY9HEII 00pa3oBaTeNbHBIN mopTai: http://en.edu.ru/

6222

MexayHapoaHas npodeccHoHanbHas 0a3a JaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYJ'ILTaHT IJII0C

6224

Ilapant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

7.1

YdaeOHbIe ayAUTOPHH IS IPOBEICHAS 3aHATHH JICKIIMOHHOTO THUITA, YKOMIUICKTOBAHHBIE CIICIIHAIN3HPOBAHHOM
MeOeIbI0 ¥ TEXHHUECKUMH CPeACTBaMH O0YUEeHUS: MyIbTUMEIHHHOE 000pyIOBaHKE IS IPEJOCTaBICHUS yIeOHOM
nHpopMaly GONBIIONH ayAUTOPUH W/HIIN 3ByKOYCHUIIUBAIOIEe 000pYI0BaHHE (CTAlMOHAPHOE MIIN IIEPEHOCHOE).

7.2

YueOHble ayqUTOPUN AJIS IPOBEIEHHSI 3aHATHI CEMHHAPCKOTO TUIIA, TPYNIOBBIX U HHAUBUAYATBHBIX KOHCYIbTAIUM,
TEKYIIEr0 KOHTPOIISI U IPOMEXKYTOYHOM aTTeCTAlliH, YKOMILIEKTOBAHHBIE CIIEIUATM3UPOBAHHON MEOEIbIO 1
TEXHUYECKUMH CPEICTBAMHU O0YUEHHMS: MYJIbTHMEIHIHOE 000pYI0BaHIE H/UIIH 3BYKOYCHIIMBAIOIIEe 000pY/I0BaHHE
(cTanroHapHOE WK TIEPEHOCHOE)

7.3

INomemeHus 111 CaMOCTOSTEIEHOM PabOTHI, OCHAIIICHHBIE KOMIBIOTCPHOH TEXHUKOM ¢ BO3MOXKHOCTBIO MOAKIIFOUSHHUS K
cetu "MHTepHeT" M 0OecnieueHreM A0CTYMA B dJICKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

7.4

INomemntenust 11 XpaHEHHUS ¥ MPOMMIAKTHIECKOTr0 00CITyXHBaHUS y4eOHOTr0 000pyIOBaHHS

7.5

JlaGopaTopuu, OCHAIIEHHBIE CIEHAIBLHBIM J1a00PaTOPHBIM 000PYJOBaHHEM:

7.6

Jlabopatopust MeXaHHKH, BKIIOUaromas: 670k 3inektpoHHbii ®M1/1, mammaa AtByna ®M11, mastHuk Makcsernmna
OM12, ynusepcansHbiid MasTHHK @M 13, maaTark O6epbexa M 14, moxyns FOxTa 1 Moxyns casura ®M 19,
coynapenue mapos ®M17;

7.7

JlaGopartopus dIIeKTpUIeCTBa U MarHeTU3Ma, BKitovatomias: ctenasl TKO anekTpruiecTBa 1 MarHeTU3Ma, B TOM YHCIIE
octmuniorpader C1-94, renepaTopsbl CUHrHAIOB HU3K0YacTOTHBIE ['3-118, HCTOYHUKH MUTAHKSI, Mara3uHbl COMPOTHBIICHHUH,
Habop momynen OI1I;

7.8

JlaGopaTopusi ONTHKH, BKIIOYAIOIas KOMIUIEKT ONTH4eckoro obopynosanus PMC, B ToM umce: 6a3bl ONTHYECKOH
CKaMbH, ITOTYIPOBOAHUKOBBIE JTa3ePhl C FOCTHPOBOYHBIM MOJTyIeM, (POTOIIPHEMHHUKH, HA0Op JIMH3, 3KPaHBI C MacIITaOHOM
CeTKol; aBToTpaHc(opmatop oxHodasuelit JIATP-2,5; koMmekT Gomtuii.
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IO ANCHUIIAUHE (MOAYAIO)

«PHZHEKA

HanpaBAeHHe IIOATOTOBKH / CIICEIITHAABHOCTB

23.05.01 Ha3eMHBI€E TPAHCIOPTHO-TEXHOAOTHYECKHE
cpexncTBaA
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IIoAPeMHO-TPAHCIHOPTHBIE, CTPOHTEABHBIE, NLOPOXHBIE
cpeaAcTBa H obopyamoBaHHE

(HaumeHnosanue)



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, ONPECISIONINe IPOLUeaypPY U KPUTEPHH OLIEHUBaHHUS C(OPMHPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMC)KyTO‘-IHOﬁ aTTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX U OKOHYATCIIbHBIX PC3YJIILTATOB

JUACIUIUINHE,

O6€CH€‘II/IBaIOH_[I/IX JOCTHIKCHHUC

@DopMBbI IPOMEKYTOUHOM aTTeCTaluu: 3auem - 1, skzamen - 2 cemecmp.

IUIAHUPYEMBIX  Pe3yJIbTaToOB

OCBOCHU

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIIH

KOZ[ HHAWKATOpa JOCTHXKCHUA KOMIICTCHI NN

OIIK-1 CnocoGeH cTaBUTh U peliaTh
WH)KCHEPHBIE U HAyYHO-TEXHHUYECKHE
3amaun B cpepe cBoei
npodeccnoHaNBHOM NEeSITENFHOCTH H
HOBBIX MEKANCIMIUTNHAPHBIX
HaIpaBJIeHUH C NCIIOJIb30BAHUEM
€CTECTBEHHOHAYYHbIX, MATEMaTHIECKUX H
TEXHOJOIMYECKHUX MOJENEH

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC TOHATUA U 3aKOHBI CCTCCTBCHHBIX HAYK UIA

peuicHuA HpeL[MeTHO-HpO(l)I/IJ'II)HI)IX 3ajga4d

OIIK-1.3. IIpuMeHsIeT ecTeCTBEHHOHAYYHBIC METOIBI TEOPETHIECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEJOBAaHNsI OOBEKTOB, POLIECCOB, SBJICHHIA, IIPOBOHUT
SKCIIEPUMEHTBI 110 3aJaHHOW METOJMKE U aHAIIU3UPYET PE3yJIbTaThl

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

KOZ[ 1 HAaUMCHOBAHUE NHAUKATOpA
JOCTHXCHUA KOMIICTCHIIMNA

PesynbTarel 00yueHus 0 JUCIUILTUHE

O11eHOYHEIE
MaTepHaIbl
(cemectp 1,2)

OIIK-1.2 ITpumeHsIeT OCHOBHbIE TOHATHUS
Y 3aKOHBI €CTECTBEHHBIX HaYK Ui
peLIeHus NpeAMETHO-NIPO(WIBHBIX 3a/1a4

OOyuaroIumiics 3Haer:

OCHOBHBIC IIOHATHA u 3aKOHbI KJIAaCCUYECKOH u
COBPEMEHHOHN (PU3UKU U UX POJIb B PELICHUH TPEIMETHO-
npodUIBHEIX 3a1a4

Tecter m. 2.1.1, m.
2.1.2

OOyuarommiicst yMeeT:
HCTIONIb30BATh OCHOBHBIC MTOHATHS Y 3aKOHBI (DU3UKH IJIS
peneHus! IPEeAMETHO-NPO(MIBHBIX 33/1a4

Bamayn m. 2.2.1, m.
2.2.2

OOyuaronmiics BIaeeT:

HABBIKAMH NPUMEHCHHS OCHOBHBIX MOHSATHI M 3aKOHOB
KJIACCHYECKOH M COBPEMEHHON (M3UKU I PEUICHUS
peIMETHO-MPOMUIBHBIX 3a7a4

Samanns m. 2.3.1, m.
2.3.2

OIIK-1.3. ITpumenser
€CTCCTBCHHOHAYYHBIC METOAbI
TEOPETUYECKOTO U 3KCIEPUMEHTAIHHOTO
UCCIEJIOBaHUS  OOBEKTOB,  IIPOIIECCOB,
SIBJ'ICHI/II‘/'I, MPpOBOAUT OKCHEPUMECHTHI I10
3aJIaHHOM  METOJUKE M  aHAIU3UPYET
pe3yabTaThl

OO0yyaromuiics 3HaeT:

Tecter m. 2.1.3, m.

METOJIbl  TEOPETHYECKOr0 W  JKclepuMeHTanbHoro | 2.1.4
UCCIIeIOBaHNUA (PU3MUYECKUX OOBEKTOB, IPOIECCOB U

SBJICHUH, METOJUKY TpOBeAeHHS U  00paboTKh

pe3ysbTaToB (PU3UUECKOTO IKCIIEPUMEHTA

OO0yyarommiics ymeerT: Tecter m. 2.2.3, 1.
MIPUMEHSTH METOBI TEOPETUIECKOTO u| 224
9KCIIEPUMEHTAILHOTO ~ HCCIIEAOBaHUS  (DPU3MUECKHUX

O00BEKTOB, TIPOLECCOB M  SBJICHUH, IPOBOAUTH

¢dusnYecKre 3KCIEPUMEHTHI 10 33JlaHHOM METOAWKEe U
00pabaThIBaTh X PE3YJILTATHI

OOyuaronuiics BIaaeeT:

HaBbIKAMH TIPUMEHEHUS] METO/O0B TEOPETHYECKOro |
9KCIIEPUMEHTAILHOTO  HCCIIEAOBaHUS  (DPU3MUECKHUX
00BEKTOB, IPOIIECCOB U SIBIICHHUH, HABBIKAMH ITPOBEACHUS
(U3MIeCKUX HKCIIEPHUMEHTOB MO 3a/JlaHHONH METOJUKE U
HaBBIKAMH 00pabOTKH HX Pe3yJIbTATOB

Bamanus 11.2.3.3, I
2.3.4

[IpomexxyTouHast arTecTanus (3K3aMeH) MMPOBOJAUTCS B OJTHOM U3 CISAYIOMUX HOpPM:

1) oTBeT Ha OWJIET, COCTOSIIUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHU;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcureTa.

[TpomexyTouHast arTecTamus (3a4eT) MPOBOAUTCS B OJTHON U3 CIACAYIOMUX HOpM:

1) cobecenoBanue;

2) BeimonHeHue 3aganuii B DMIOC ynuBepcurera.




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 TIpummenser ocHOBHEIe | 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) cocraBsroIas BEKTOpA YCKOPEHHs, HAMPABJIECHHAs BJIOJb MPSIMOH, MEPIEHAUKYIAPHON 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 HAYaIbHOTO M KOHEYHOTO MOJIOKEHHS 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 JBHXKETCS MPSAMOJIMHENHO, ECJIM HA HETO HE JAEHCTBYIOT HUKAKHME CHJIBI WM JAEHCTBUE BCEX
CHJI CKOMITEHCHPOBAHO

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

C) B uHepumanbHO cucTeMe OTCYeTa MPOM3BEICHHUE MACChl Tea HA YCKOPEHUE €ro MOCTYMATeIbHOTO JBUKEHHS 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 MMPOM3BEJICHUIO €r0 MACCHI HA €r0 YyCKOPEHUE

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) cua, qelicTBYIOIAS HA TENO, BHIPAKEHHAS B €IMHHUIAX MAacChl, KOTOPYIO U3MEPSIOT B MPOLIECCE B3BEIIMBAHUS TeJla 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 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

! TlpuBogaTcs THHOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NpPEJHA3HAYEHHBIE U IIPOBEJCHHS ATTECTALIMOHHOIO
MEPONPUSTHS, XpaHITCA HA Kadeape B ITOCTATOYHOM JUIs MPOBEJCHUS OIICHOUYHBIX MPOLEAYP KOJIMYECTBE BapHaHTOB. OLEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHIE COACPKAHNS OIIEHOYHBIX CPEICTB CPEIN 0O0YJAIONINXC S YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




c)
d)

€)

a)
b)
c)
d)

€)

a)

b)
c)
d)
€)

B PE3KOM YBEJIMYEHHH 3aTyXaHUs KOJeOaHWH NpH NPHOJIVIKEHUH 4acTOTHl BHELIHEH CHJIBI C COOCTBEHHOM 4acTOTOM
CBOOO/HBIX KoJIeOaHMi

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

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

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

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

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

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

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

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

2.1.2 TIpuMepsI TeCTOBBIX 3aJaHUIi. 2ceMecTp

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 mepeMerieHuo eTMHIYHOTO TTOJIOKUATENFHOTO 3apsiia U3 JAHHOW TOYKH IPOCTPAHCTBAa B OECKOHEYHOCTh
[oTeHnmanpHast SHEPTHUS TPOU3BOIBHOTO 3apsia, TOMEIIEHHOTO B TAaHHYIO TOYKY IPOCTPAHCTBA

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

2. KoHzaeHcaTopoM Ha3bIBACTCS

JBE IUIOCKHX IUIACTHHBI, pPAa3JeJICHHBIX CJIOEM JAMAJICKTPHKA C OTJIMYHOH OT EAWHHIBI IU3JIEKTPUYECKON
MPOHUIIAEMOCTHIO

mr000€ YCTPOHCTBO, KOTOPOE CIIOCOOHO HAKAIUIUBATH SJIEKTPUIESCKUE 3aPsIbl

JIBa U30JIMPOBAHHEIX APYT OT APYyra KOHUEHTPUYECKUX LMIMHApPA

CHCTEMA, COCTOAIAS U3 ABYX U30JMPOBAHHEIX IPYT OT Apyra IPOBOJHUKOB

Jr000¥ POBOJHUK, €CIIM OH 00J1a/1aeT ANEKTPUUECKONH 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 HANPSKEHHOCTH MIEKTPUIECKOTO IO Yepe3 MPOU3BOIbHYIO 3aMKHYTYIO TIOBEPXHOCTh paBHA HYIIIO
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 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 I1aIeHHH HaINpsHKEHUH Ha BCEX yYacTKOB KOHTYpa paBHa HYJIIO

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 BEIMIMNHA, MOIYJIb KOTOPOH PaBEH OTHOIIECHHIO MHHMMAIGHOTO MEXaHMYECKOTO MOMEHTA CHII,
JIEHCTBYIOINX HAa PaMKy C TOKOM, NMOMEIIEHHYIO B OJHOPOJHOE IOJe, K NMPOM3BEJCHHIO CIJIBI TOKAa B paMKe Ha ee
IUIOLIA b

BEKTOpHAas (U3UIECKasi BEIIMYNHA, MOAYJIb KOTOPOH PaBEH OTHOIICHNIO MUHUMAIBHOTO 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,
HaXOSILIUNCS B MATHUTHOM I10J1€

6. SIenenue CaMOMHIYKIHWHU COCTOUT B!




a) BosHukHOBeHMH DJIC MHAYKUUM B MPOBOMAIICM 3aMKHYTOM KOHTYpE MPH H3MEHCHHHM MAarHUTHOrO MOTOKa 4epes
MPOU3BOJIbHYIO IOBEPXHOCTb, ONUPAIOLIYIOCS Ha JaHHBIH KOHTYp

b) BosuukHOBeHMH DJIC MHIYKUIMM B MPOBOMALIEM 3aMKHYTOM KOHTYpE NPH M3MEHEHHH TOKa, MMPOTEKAIOIIEro depes
JIaHHBIA KOHTYP

€) BosuukHOBeHHH DJIC MHIYKIMH B IPOBOAAIICM KOHTYPE TPH 3aMBIKAHUH HITH Pa3MBIKAHHU JAHHOTO KOHTYpa

d) BO3HMKHOBEHHH TOKa B IIPOBO/IIEM 3aMKHYTOM KOHTYPE IIPH W3MEHEHNH MAarHUTHOTO ITOTOKA Yepe3 JaHHBIA KOHTYD

€) BO3HMKHOBEHHH TOKa B IIPOBOJSIIEM 3aMKHYTOM KOHTYPE MPH M3MCHCHHH MAarHHTHOTO IIOTOKA Yepe3 MPOU3BOJIBHYIO
MIOBEPXHOCTb, OITMPAIONIYIOCS Ha JaHHBIN KOHTYP

7. OddexTrBHOE 3HaUEHUE CHIIBI IEPEMEHHOT0 TOKA OIpEeesIeTcs KakK

a) BeJMYMHA TaKOrO MOCTOSHHOTO TOKA, KOTOPHIA 3a BpeMsi, paBHOE OJHOMY IIEPHOIY IIEPEMEHHOTO TOKa, MPOU3BEAET
TaKyIo ke paboTy, 4TO H paccMaTPUBACMBIN MTEPEMEHHBIH TOK;

b) BenmumHA TaKOrO MOCTOSHHOIO TOKA, KOTOPBIN MEPEHOCHTH YePE3 MOMEPEYHOE CEUCHHE MPOBOAHMUKA TaKOM JKE 3apsim,
KaK 1 IEPEMEHHBIHN TOK;

C) BeJMYMHA TOH YaCTH MEPEMEHHOTO TOKA B LEMH, SHEPTHsl KOTOPOH MEPEXOAUT B TEIUIO, BEIACISIEMOE B LICTIH;

d) BenMYMHA AMIUTHTYABI IEPEMEHHOTO TOKA;

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

OIIK-1.3. Ilpumensier OOyyarouuiicst 3HaeT:

€CTCCTBCHHOHAYYHBIC METOAbI METOABI TCOPCTUYECKOI'0 M IKCIICPUMEHTAJIBHOTO HUCCICIAOBAHUA (1)I/I3I/I‘IGCKI/IX O6’LCKTOB,
TEOPETHIECKOTO U MPOIIECCOB U SBICHHI, METOAUKY IPOBEACHUS W 00pabOTKH Pe3yNbTaTOB (HH3UYCCKOTO
9KCHEPUMEHTAIBHOTO 9KCIIEPUMEHTA

HCCIICIOBaHUS O0BEKTOB,
MPOIIECCOB, SBJICHUH, POBOIUT
SKCIICPUMEHTHI 10 3aJaHHOU
METOAMKE U aHAIH3UPYET
pe3yIbpTaThl

2.1.3. Ilpumepsl TecTOBBIX 3aganmii. 1 cemecTp

1. MrHOBEHHOE YCKOPCHHE MaTepHUAIbHOW TOUKH OMpeaeisieTcs: PopMyIioi
- V(t+At)-v v(t+At)-v V(A 4V
1)a=hmM Z)azw 3)a=||m(t++z+(t)

4) a=lim
At—0 At At At—0

At—0

r(t+At)—r(t) c a_lf
t ya=n

2. Kakasi ¢popmysa BelpakaeT paboTy INpH JBHKEHHH MaTepHaIbHOW TOYKH MO MPOU3BOJIBHON TPAEKTOPUH U3 MOJIOXKEHUs 1 B
HonoxxeHue 27?

2 2
D A =[Fdt 2) A, —F.(r,-v) 3) A,=[F-0r 4) a,—For, 5) A, ~Fs,cosa
1 1

3. MomeHT HWHEPpUUU [IPOU3BOJIBHOI'O T€JIa OTHOCUTCIBHO HCHO,I[BH)KHOﬁ OCH BpaAIlICHUS OIIPEACIISICTCA (bOpMyJ'IOfI

N N
1) J:zmiri 2) J=mr? 3) J=mr 4) J:Jo+ma2 S)J:Zminz
i=1 i=1

4, Yxaxure (pOpMyITy U MOMEHTA MHEPIIUH TOHKOTO OJHOPOIHOTO CTEPKHS Macchl m M ITHHBI | oTHOCHTENBHO
HEMOABMYKHON OCH BpallleHHs], IPOXOIAIIEH Yepe3 CepeJUHy CTEPHKHS.

1 1 1 1 2
NJ="ml? 2)J="ml? J="ml? 2)J=—ml’ J="ml?
) 2 ) 3 3 4 ) 12 5) 5

5. Vxaxwure Gpopmyry s KI1J] renoBoii MammHsl

T, -T , Q Q-Q Q
1) 77 — 1 "2 2) — Amuesﬁ 3) 77 e <1 4) n= X1 x2 5) 77 = [ S
T1 g A;ampall Qz Q1 Ql - QZ
6. Ykaxute popmyiy Juis pacnpeaeneHus bonbimana.
E_+U
E _ _ TKun pV m,g U
1) n= _ —xam |2) N=N,€ e 13) n= PV h _M9\5) 4= _Y
) n noexp( RTj ) b €X0 % ) n noexp( RT) ) n noexp( ij ) n noexp( T

2.1.4. IIpumepsl TeCTOBBIX 3aaHMii. 2ceMecTp




1. Bribepute GopMyny Aisi HaNpsDKCHHOCTH BJICKTPUUECKOTO IOJIsL, CO34aBacMOT0 PaBHOMEPHO 3apsDKEHHOH IUIOCKOCTBIO B
BaKyyMe.

oS q q o
DE=Z 2 E-= 3) E= HE = 5) E =
) £ ) 2¢.d? ) 4 ) Aze S ) 2¢e

0 0 0 0

0

2. 3akoH buo - CaBapa — Jlamiaca uMeeT BHIT

1)|§=&qr:<v 2) dé:ﬂerdl 3)§=&qv5r 4) dé:ﬂldlxr 5)§:,u0||
4 r 4z r? 4T r 4z rd 4z r?

3. Kakast u3 popMyJ1 MPaBUIBHO OTPAKACT CBSI3b MEIKAY HAMPSHKEHHOCTHIO NIEKTPUICCKOTO OIS M MTOTCHI[UATIOM 3JIEKTPHYECKOTO
rmoJist?

- E
1) ¢1_¢2:IEdF 2) ¢=EF 3) ¢1_¢2:E(F1_F2) 4) ¢=d|V|§ 5)(0:?
1

4. 3axoH Amriepa B 00IIIEM BHJIC IMECT BHU]T
1) dF=1dIxB 2)dF=1IxdB 3) F=IIxB 4)F=I1-B 5) F=11Bcosa

5. Kakoe u3 nepednciieHHBIX ypaBHEHUI BXOIUT B CHCTEMY ypaBHeHHI MakcBesuia?

_ - T - B - -
1) {D-ds=q 2)§H-d5=0 3)fEd=04)H=—-J D5 d=[E-ds
S S L 0 S
6. Ecnm w, = % Uw= 1 R , TO (hopMyIa [T 3aTyXaloMuX KoJieOaHHMH B CHIIBI TOKA B K0JIeOaTeTbHOM KOHTYpE HMEET
LC LC 4L?
BUJT
1= Ioe)qo[—ztjcos(a)ovra) 2) 1= Ioem[—z—itjcos(a)wa) 3) I =1, cosmt+a)

4) 1=1,co8wt+a) 5)1=1,cosmt)
7. Tlepuos 3aTyxaromux Koyebanuil B KoJeOaTeIbHOM KOHTYPE PaBeH

1 1 1 1
1 R 1 R 1 R): 1 R): L R
1) T=21 —+ 2) T2 = — NT=2d =i | pyTo2d 2P| 5y oL
) ’T[Lc 4L2J ) ”[Lc 4LZJ ) ”[Lc 4L2] ) ”[Lc 4sz )T ZH(LC+4L2J

2.2 Tunossle 3a1aHNA 1JIs1 OLEHKH YMEHHH B KayecTBe 00pPa30BaTeJbLHOI0 pe3yabTara

ITpoBepsieMblii 00pa30BaTENbHBINA PE3yNbTaT:

Kona u HaumeHoBaHue OO6pa3oBarenbHbIN pe3yabTaT
WHIUKATOPa TOCTHKESHUS
KOMITETEHIIUH

OIIK-1.2 [Ipumensier ocHoBHble | OOydvaromuiics ymeer:

MOHSATHUS U 3aKOHBI HCIIOJIb30BAaTh OCHOBHBIC TIOHSITHS M 3aKOHBI (PU3UKH JUISl PEIICHUS MPEAMETHO-TIPOPUIBHBIX
€CTECTBEHHBIX HayK AJIs 3ajgau

pelIeHus IPeIMETHO-
npoIbHBIX 33134

2.2.1 Ilpumepsl 3aga4. 1 cemecTp

1. MoTouukincT 3a mepBble 5 MUH Ipoexas 3 KM, 3a mocienyromme § MUH — 9,6 KM | 3a mocieanue 6 MuH — 5,4 KM.
OmnpenennuTs CKOPOCTH JBIDKEHUS MOTOLIMKIIMCTA Ha KKIOM M3 TPEX yJacTKOB MYTH; CPEIHIOI0 CKOPOCTH 3a BCE BpPEeMs
JIBHDKCHHSL.

2. [lBa moesjia UIyT HABCTpEYy JAPYT APYTY CO CKOPOCTAMH Vi = 36 kM/4 U vz = 54 km/4. [laccaxxup B mepBoM moesjie
3aMeyaeT, YTO BTOPOH I0e3]] MPOXOJAUT MUMO HEro B TeueHue BpeMeHu t = 6 c¢. Kakosa ayiHa Broporo noesna?

3. Touka ABMXKETCA 110 OKPYkKHOCTH paguycoM 20 CM C MOCTOSHHBIM TaHTEHIMATLHBIM yckopeHueM 5 m/c?. Uepes kakoe
BpeMsi 1ocjIe Havyajia ABHKEHUS] HOPMaIbHOE YCKOPEHHE TOUKU OyJeT paBHO TaHTeHIUAJIbHOMY?

4. Ha HaKJIOHHOW IUIOCKOCTH JUTHHOW 13 M W BBICOTOH 5 M JIe)kHT Trpy3 Maccoil 26 kr. Koaddumuent tpenus pasen 0,5.
Kakyro cuity Hajgo NMpUIIOKUTH K TPpy3y BJIOJb 3TOW IUIOCKOCTH, YTOOBI BTAIUTh Ipy3? UToOBI cTammre rpy3 ¢ 3Toi
IIOCKOCTHU?

5. Tloe3nm maccoit 500 T ABYKETCS paBHO3aMEICHHO TIPHU TOPMOXKEHUH, TIPHU 3TOM €TI0 CKOPOCTh YMEHBIIAeTCs B TeUeHHUe 1
muH 0T 40 10 28 kM/4. HaliTu CHITY TOPMOKESHHUSI.




10.

11.

Teno CKONB3UT O HAKIOHHON IIOCKOCTH cOcTaBisomell ¢ ropusontom yron 45°. Ilpoiins paccrosauue 36,4 cM Teso
npuodpereT ckopocTh 2 M/c. UeMy paBeH K03((GHULUHEHT TPEHUS Tea O MIOCKOCTh?

Opyaue, *KEeCTKO 3aKpeIICHHOE Ha JKEeJIC3HOAOPOXKHOM Iuardopme, MPOU3BOIAMUT BBICTPEN BIOJb IOJIOTHA XKEJIE3HOU
noporu nox yriom o = 30° k simHuM ropuzonta. OnpenenuTs CKOpoCTh U OTKaTa IIaTGOPMBIL, €CIIM CHapsI BBUIETAET CO
ckopocThio U1 = 480 m/c. Macca miathopMBbl ¢ OpyAreM u CHapsaaMu my = 18 T, Macca cHapsaa mi = 60 Kr.

[ap maccoit m1 = 3 Kr JBMIKETCS CO CKOPOCTBIO Vi = 2 M/C M CTAJIKMBAETCS C MOKOSIIIMMCS [IapOM Maccod mz = 5 Kr.
Kakas pabora Oymer coBepiueHa mpu JgedopManuu miapoB? Ypap cyurtath aOCOJNIOTHO HEYNPYIUM, NPSIMBIM,
LEHTPATBHBIM.

CrepsxeHb BpalllaeTcs BOKPYT OCH, HPOXO/sLIei uepes ero cepeiuty, coraacHo ypapHeHuto ¢ = At+Bt?, roe A = 2 pan/c,

B = 0,2 pan/c®. Onpezenurs Bpallaromuil MOMEHT M, JeiicTByromuii Ha cTepkeHb Yepes BpeMs t = 2 ¢ mocie Hauajia

BpAILICHHS, €CJI MOMEHT MHepLuH cTepyxkHs J = 0,048 kr-m2,
1

Ha kpato mnatdopMsl B BHIE OHMCKa, BPAIIAIOIICHCS 1T0 WHEPIIH BOKPYT BEPTHKAIBFHONW OCH € 4acTOTOM ni = § MUH
cTouT yenoBek Maccoit my = 70 xr. Korma genmoBek meperien B EHTp IUIaT(OPMBI, OHA CTajla BpAIlaThCs ¢ YaCTOTON Ny =
10 mun L. Onpenennts Maccy m, IaTpopMbl. MOMEHT MHEPILIMM YETOBEKA PACCUMTHIBATH KAK JUIS MATEPHATBHON TOUKH.
Touka coBeplIaeT TapMOHUYEcKHe Koaebanus X = A sinmt, rae A = 5 cm, ® = 2 ¢’'. B MOMEHT BpeMeHHU, KOI/ia TOYKa
obnamana moreHManbHOM sHeprueit 0,7 M/, Ha Hee AelicTBOBaia Bo3Bpararomas ciuia B 5 MmH. Hafitu 3ToT MOMEHT
BPEMEHH.

2.2.2 Tllpumepsl 3a1a4. 2 ceMecTp

TT1oma b NIACTHHEI CITFOASHOTO KOHAeHcaTopa 36 cM2, TonmuHa ci1os qusnekTpuka 0,14 cM. BEIYUCIMTEL eMKOCTD, 3apsi
M SHEPTHIO KOHACHCATOPA, €CIM Pa3HOCTh MOTEHIMAIOB Ha ero ookmanakax 300 B, €cuom = 2,1.

JlBa 0IMHAKOBO 3apsyKEHHBIX IIApHKa MOJBEUICHbI B OJHOM TOYKE HAa HUTAX OJAMHAKOBOM JHUHBL [Ipu 3TOM HUTH
paszonuiuch Ha yroiu o. llapuxu nmorpyxarot B Macio. KakoBa MIOTHOCTh P Macia, €ClIM yroji pacXoKICHUS HUTEH MpU
TIOTPY)KEHHH B MAcJO OCTaeTcsi HemsMeHHbIM? TLIoTHOCTH MaTepuana mapukos p = 7,5-10% kr/m%, nmonexrpudeckas

MPOHHUIIAEMOCTh Macna € = 2,2.

YeTbIpe maMmbl, pacCUUTaHHbIE Ha HanpspkeHue 3 B u cumy Toka 0,3 A, Hamo MOJKIIOYNTH MapajuIeNbHO U IHTAaTh OT
MCTOYHMKA HanpspkeHus 5,4 B. Pe3nctop kakoro conpoTuBieHus HaJ0 BKJIIOYHTH ITOCIEI0BATEIBHO JTaMIIam?
Awmnepmetp umeer conpotuBieHue 0,02 Om. Ero mkana paccuurana Ha 1,2 A. IIlyHT kakoro compoTHBIICHHUS Halo
MIOCTAaBUTh K aMIIEPMETPY, YTOOBI MOKHO OBLITO N3MEPSTh TOKH CHIION 10 6 A?

OpHoponHOe MarHUTHOE Tone ¢ uHaykiue 200 MTn geficTByeT Ha MOMELICHHBIM B HEro MPOBOAHUK JUTMHON 50 cM ¢
cuoii 0,7 MmH. Onpenenure cuiy TOKa B IPOBOJHMKE, €CITH YTOJI MEX/y HallpaBlIeHHUEM TOKa U MHIYKI[HEeH MarHUTHOTO
noJist pasen 45°.

KBagpaTHas pamMka momenieHa B OJHOPOAHOE MarHUTHoe Imoje. HopMmanp K IUIOCKOCTH pPaMKH COCTaBISIeT C
HanpasjieHueM MarauTHOro noss yros 60°. Cropona pamku 19 cm. Onpesieure MHAYKIUIO MarHUTHOTO TOJIS, €CIIH
U3BECTHO, UTO cpefHee 3HaueHue DJIC MHAyKIUY, BO3HHUKAIOIIEH B paMKe NpH BbIKIOUeHUH nois B TeueHue 0,01 c,
paBHo 50 MB.

MarHuTHbI MOTOK, MPOHU3BIBAIOIIMNA 3aMKHYTBIH HPOBOJIOUHBINH KOHTYp ¢ comporuieHueMm 0,5 OM, paBHOMEPHO
yBemmmumicst ¢ 0,2 MB6 no 7 mB6. Kakoit 3apsn mpomren 3a 370 BpeMsi 4epe3 MOIMEPEeYHOe CEUCHHE MPOBOTHUKA IPHU
paBHOMEPHOM U3MeHEeHnH noToka. Cuna Toka, 91C — HOCTOSIHHBL

Katymika ¢ 5eJe3HbIM cepaieuHuKoM ceuenreM 20 cm? umeeT nHAYKTUBHOCTS 2-10°2 T'i. KakoBa omkHa OBITH CHITa TOKA,
YTOOBI HHAYKIHUS TIOJIA B CEpACYHHUKE ObLIa 10 Tn, 4MCIIO BUTKOB pasuo 1000?

OIIK-1.3. [pumenser | OOydaromuiics yMeeT:

€CTECTBEHHOHAyYHbIE  METOJBI | IPUMEHITH METOABI TEOPETHYECKOT0 M SKCIEPHMEHTAIFHOTO HCCIENOBaHMS (PH3NYECKHX
TEOPETHIECKOTO U | OOBEKTOB, NPOILECCOB U SABICHHUN, MPOBOIUTH (PH3HUCCKHE IKCIIEPUMEHTH 110 3aJaHHOU
SKCIEPUMEHTAILHOTO METOAMKE U 00pabaThIBaTh X PE3yNIbTATHI

HCCIIeTIOBAHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJIUT
SKCHEPUMEHTHl 1O  3aJlaHHOU
METOJIUKE u aHaJIM3UpPyeT
pe3yAbTaThl

b)
c)
d)
e)

2.2.3 Ilpumepsbl TecTOBBIX 3a1aHui. 1 cemecTp

1. Tlemexox mporues MOJOBUHY OKpYKHOCTH paguycom 1,5 xm 3a 0,5 waca. IIpu aTOM MOIy’ib CpelHEro BeKTopa
CKOpPOCTH MeNIexoa paBeH

3,0 km/g

4,0 kM/4

5,0 kM/4

6,0 Kxm/g

7,0 xm/g

2. HebOompiioe Teno (MarepHanbHyr TOYKY) Opocunu mon yriaom 30° K FOPU30HTY ¢ HadalbHOH CKOpocThio 20

m/cUepes KaKoe BpeMs TENO HOCTHTHET Bhicuiel Touku? [Tpunsts g=10 m/c?
0,1lc




b) 0,2c
c) 05¢c
d 1c
e) 2c
3. Ilpwm BrIIOYEHHM SIEKTPOABHIATENS €0 POTOP HAYWHAET BPAINATHCS PAaBHOYCKOPEHHO C YIJIOBBIM YCKOPEHHEM
20 06/c?. Ckonbko 000pOTOB caenacT poTop uepe3 1 CekyHIy MOoCie BKIUCHUS IBUTATEIIS?
a) 10
b) 15
c) 20
d) 25
e) 30
4. Tlanas ¢ BBICOTHI | M, rpy3 Maccoii 1 KT MOKET CKaTh MPYXkKHUHY KECTKOCTBIO 2 -10° H/M Ha BenuuuHy, paBHYIO
a) 0,1cm
b) 0,2cm
) 2cm
d lcm
e) 05cm
5. Tenexka Maccoit 15 Kr ABIKETCS IO BOTHYTOMY MOCTY €O CKOpocThio 10 mM/c. B HIDKHE# ToUke crita HOpMalbHOTO
JIaBJICHUS TEJICKKH HA MOCT BJIBOE IIPEBOCXONT CHITy TsDKecTH. [Ipn 3TOM paanyc KpUBH3HBI MOCTA PaBEH
a) 10m
b) 15m
c) 20m
d 25w
e) 30m
6. Myxa maccoii 0,5 T, neTsiias co CKOpOCTbIO 2 M/C, MONAAAeT B MOABCUICHHBIN JTUIKHUIA JTUCT OymMard mMaccoit 1,5 T.
Cpazy 1ocie CTOIKHOBEHHUS CKOPOCTh JBIKEHNUS JIMCTA C MIPHIMIIICH K HEMY MYXO# COCTaBIsIeT
a) 2 m/c
b) 1wm/c
c) 0,5wm/c
d) 0,2wm/c
e) 0,1m/c
7. Hebomnpmioe Teno (MaTepHaiIbHYIO0 TOUYKY) MAacCOd 2 KI, HAXOJSIIYIOCS Ha HEKOTOPOW BBICOTE HaJ MOBEPXHOCTHIO
3eMJIM M UMEIONIYI0 MOTEHIMATBHYIO dHepruto paBHyro 400 Ik, OTIyCTHIIN, TaK YTO Yepe3 HEKOTOPOE BPEMS OHO
ymano Ha 3emiifo. YeMy paBHa CKOPOCTH ATOTO Tejla B MOMEHT NajieHus Ha 3emito? CONpoTHBICHHEM BO3AyXa
npeHeOpeys.
a) 1w/
b) 5wm/c
c) 10wm/c
d) 20wm/c
e) 40wm/c
8. OmHopommbrii muck pammyca 0,1 M, kaTsmuiics Oe3 MPOCKaNb3bIBAHHS IO TOPH30HTAIHHOH MOBEPXHOCTH CO
CKOPOCTBIO 5 M/c, TIOTaast Ha HAKJIOHHBIA y4acTOK, TOJJHUMAETCs Ha BEICOTY
a) 25wm
b) 1w
c) 05m
d 04wm
e) 02m
9. Haiigure yncno creneHel cBOOO B MOJICKYIT H/ICAILHOTO T'a3a, €CIIN BCsl SHEPTHsl €T0 TEIUIOBOTO JABHKEHUS
MIPUXOJUTCS Ha MOCTYNATENbHOE ABHKEHUE MOJIEKYJI
a) 3
b) 4
c) 5
d 6
e) 7
10. B nByX OJMHAKOBBIX OajUIOHAX HAXOIUTCS KHCJIOPOJ MOJ OJMHAKOBBIM JIaBICHHEM P M OJHOW M TOH Xe
temmnepatypoi T. Ilocne Toro, kak ra3 n3 nepBoro 0auIOHA MOJHOCTHIO MEPEKadaad BO BTOPOW OAJUIOH U Iocie
3TOTO MOBBICHIIN TEMIIEpaTypy B 1,5 pasa, naBieHHE BO BTOPOM OaJIOHE CTAJIO PABHBIM ...
a) p
b) 2p
c) 3p
d) 4p
e) 6p




2.2.2 IlpuMepbl TECTOBBIX 3a/1aHUH. 2 ceMecTp

KonebarenbHblit KOHTYp C HpeHe6pe)KI/IMO MaJIbIM COINPOTUBJICHUEM HUMECT 3JICKTPOCMKOCTH Cc=25 MK(D, WHAYKTUBHOCTb
L = 0,01 I'n. MakcumanbHas cuna Toka B KoHType 0,1 A. MakcumanbHOe HalpsDKeHHE Ha KaTyIIKe PaBHO
a) 1B

b) 2B

c) 10B
d 25B
e) 100B

Ipsmoit mpoBox mmmHOH L = 40 cM aBmXeTCS B OMHOPOAHOM MAarHATHOM IOJIE€ CO CKOPOCTBIO ¥V = 5 u/c IepreHnuKyIIpHO
JIMHUAM UHIYKUIUU. Pa3HOCTh NOTEHLMANOB MeX Ay KOHIaMHu nposoAa u = 0,6 B. Munykuus B MarHuTHOrO noss paBHa

a) 0,12Tn
b) 03Tn
c) 0,6Tn
d 1Tn

e) 5Tn

Pe3onancHas yactoTa BEIHYKHaromei rapmorndeckoit 3/1C B koebaTeIbHOM KOHTYpE, IIPH KOTOPOH aMIUIUTY/ja CHIIBI TOKa
MaKCHMaJbHa, PaBHA Wpe, = 200c!. Yemy paBHa MHIYKTMBHOCTH KaTyIIKM B KOJNeGATEIbHOM KOHTYpE, €CIH €MKOCTh
KOHJICHCATOPA PABHA C — 5 pxcdD 7

a) 1I'u
b) 2I'm
c) 3lu
d 5Tm
e) 10I'm

[ToTok BeKTOpa 3MCKTPUICCKON HHAYKIMH (IJCKTPHUUCCKOTO CMEIICHHS) Yyepe3 CHEpUICCKYIO MOBEPXHOCTh, OXBATHIBAIOIIYIO
TOUCUHBIC 3aPAIBI () = 2 uK, q, = 3 uKu, gz =~ 2 uK, paBeH

8 1-107°%
b) 2-1075
0 3-1075
d 7-107°%
e) 0

m?

2.3 TunoBble 3aJaHUA /1JIsl OIEHKH HABBIKOB B KauecTBe 00pa30BaTeLHOI0 pe3yabTaTa

Koz u HaumeHoBaHue OO6pazoBareibHBIN pe3yabTaT
MHIUKATOpa JOCTHKEHHS
KOMICTCHITNH

OIIK-1.2 TIpumeHnsier ocHOBHBEIe | OOYYaIOLIUIACS BIaJCCT:

IMOHATHA U 3dKOHBI €CTECTBECHHBIX | HABBIKAMU IMPUMCEHCHUSA OCHOBHBIX IIOHATUA M 3aKOHOB KJIACCHYECKOH M COBpeMGHHOﬁ

HayK IJIsl PELICHHs TMPeIMETHO- | (GU3MKH AJISI PelIeH s IpeIMEeTHO-IPO(IIIBHBIX 331249
npoIIbHBIX 33134

2.3.1 Ilpumepsnl 3aganmii. 1 cemecTp

1. Tpu u3mMepeHuu JUIMHBI TeIa OBIJIO POBEACHO OTHO U3MEPEHHE C TOMOIIBI0 MIJITUMETPOBOM yueHUUeCKo TnHelku. [Ipn
9TOM OBUIH MOJTYy4YeHO 3HaueHue JnuHbl I= 22,3 cMm. UeMy paBHa HHCTpyMEHTalIbHAs OTPEIITHOCTh H3MEPEHHUs?

2. Ilpu u3MepeHHH JUTHHBI Tea ObLJIO IPOBEICHO OJHO U3MEPEHUE C IOMOIIBIO IITAHTCHIIMPKYJIA, IKaJla HOHUYCa KOTOPOTO
umeer 10 nenenmit. Ilpu sTomM ObUIM TONy4eHO 3Ha4YeHHe UIMHBI [ = 22,7 mMMm. UeMy paBHa HMHCTpYMEHTaJbHas
HOTPEIIHOCTh U3MepeHHs?

> R o o
3. Pa[mycm JABYX IIJIAHET OJWMHAKOBOU IJIOTHOCTU OTHOCATCS KakK R_l = 3 . Haiitu oTHOIIeHUE YCKOpEeHUN CBO60,Z[HOFO
2

MaJICHUS U Ha MMOBEPXHOCTH TUX IUIAHET.
4, Jlpa MaTeMaTHYECKUX MasTHHKa Maccamu my; = 0,1kr u m, = 0,05kr coBepmIalOT TapMOHHWYECKHE KOJICOAHUS C
. o1
nepuogamu T; = 1c u T, = 2c. HaiiTu oTHOLIEHWE IIMH UX HUTEH 1_1
2
5. Tloxm nmeiictBuemM momeHTa cuibl 100 H-M, MaxoBUK, MpeacTaBisiomuii coO0i OMHOPOAHBINH TUCK Maccod 20 Kr u

paguycoM 1 M, MprOOpeTaeT YriioBOe YCKOPEHHE paBHOE .




6. B nByx oimMHaKOBBIX OaJUIOHAX HAXOAMTCS KHCIOPOJ IO NaBieHueM 3 at™ u 5 arM. CHavana o0a OaJuioHa COeAMHUIN
MEXKAy co00i M BBIPDOBHSIM JAaBICHHE B HHUX MNPH IOCTOSHHOW TeMmIeparype T, a 3aTeM TeMIIepaTypy MEIUICHHO
YMEHBIIIWIH B 2 pa3a, o0Iee JaBlieHre B 0aJUTOHAX CTaJIO0 PaBHBIM .

7. JlBa nmpyXHMHHBIX MasiTHuKa Maccamu m,; = 0,01kru m, = 0,02Kr coBepIIalOT rapMOHUYECKHE KOJIEOaHus C IepUoJaMu

. k
T, = 1lcu T, = 2c. Haiitu oTHOIIEHHE KOA(PPHUIHEHTOB )KECTKOCTH UX TIPYKHH k—l
2

8. TIpyXHHHBIIA ¢ MACCOH M M JKECTKOCTHIO MpYKUHBI K coBepiraet konebanus ¢ nmepuogom T . Yemy OyaeT paBeH mepHo.
Kosie0aHMH, eciii Maccy yMEHbIINTH B 4 paza?

2.3.2 Ilpumepsbl 3aJaHMii. 2 ceMecTp

1. Ha ydvacTke HEOJHOPOMHON IemH, coaepikaiieil compotuBieHust Ry = 3 Om, R, = 9 Om u ucrounuk ¢ D/1C € = 6 B,
BHYTpPEHHEE COMPOTHUBIICHUE KOTOPOTo IPEeHeOPEKUMO MaJo, TeqeT TOK I=14

A Ry N £ Ry B
{1
 —
1
IIpu 3TOM pa3HOCTH MOTEHINAJIOB MEX Iy ToUkaMu A u B paBHa

2. barapes 3aMkHyTa Ha peoctaT. [Ipy yBenn4eHHH CONPOTHBIICHUS peocTaTa B 4 pa3a HalpsHKEHUE Ha HEM YBEJINUHBACTCS
¢ 2 B 1o 4 B. IIpu stom 3/IC Garapeu paBHa .

3. ToueuHslil 3apsg g co3maeT B OKpPY’XKAaloLIeM IMPOCTPAHCTBE 3JIEKTPOCTATHYECKOE I0JIe, MOJYJb HANpPsHKEHHOCTH

2 B
KOTOPOT'O 3aBUCUT OT PAcCTOSIHUS 1710 3apsia 1o 3akoHy E = = UeMmy paBHa pasHOCTb NOTCHLHANOB @, — @y MEKIY
M
ToukaMu A ¥ BHaxXoAsluMuUcs OT 3apsija Ha pacCTOSHUSX 7y = 1MU 75 = 2MCOOTBETCTBEHHO?
4. TIlo ToHKOMY IIPOBOAY TeueT TOK /. IHAyKIMsS MarHUTHOTO IOJIS B LIEHTPE MOJIyKOJIbIIa paginycoM R paBHa
I
o

5. DOmnexkTpoH 3apsnoMm —e, oOmajgas KMHETHYECKOH IHepruei, paBHOHU Ej , ABMXKETCA IO OKPY)KHOCTH B OJHOPOIHOM
MarHMTHOM I10JI€ C MHIyKnuei B. Pagnyc okpy>KHOCTH IIpH 3TOM PaBeH /

6. KonebatenmpHbIi KOHTYp HMeeT eMKOCTh | MK® n mHaykTHBHOCTH 100 MK 'H. KakoMy yCIIOBHIO JOTKHO YIOBIETBOPSTH
COIIPOTHUBJICHHE KOHTYpa, YTOOBI B HEM MOTJIM IIPOUCXOIUTH 3aTyXarollie TapMOHNYECKHE KOIeOanus?

7. Conenoun mmHOW [ = 1M, Auamerp KOTOpOro Maj IO CpaBHeHHIO ¢ ero jumHoi, mmeer N = 1000 BHTKOB.
HanpsikeHHOCTh MarHUTHOTO TTOJIsI BHYTPH COJICHOMA, €CIIH TI0 HEMY NPOXOIHT TOK | = 2 A, paBHa

OIIK-1.3. ITpumensier | OOydaromuiics BIageeT:

€CTECTBCHHOHAYYHbIE  METOJbI | HABBIKAMH NPHUMEHEHHS METOAOB TEOPETHYECKOTO M IKCIEPUMEHTATbHOTO HCCIIEIOBAHUS
TEOPETUIECKOTO U | pusnueckux OOBEKTOB, IPOIECCOB U SBJICHUH, HAaBBIKAMH TPOBEICHHUS (QHU3MYECKUX
SKCHEPUMEHTAIBHOTO 9KCIIEPUMEHTOB 10 3aJIaHHOW METOJMKE M 00pabaThIBaTh UX PE3YIIbTAThI

UCCIIEI0BaHUs 00BEKTOB,

IpO1ECCOB, ﬂBHCHI/Iﬁ, MMpoBOAUT
OKCIICPUMCHTBI 1o 3a):[aHHOI>i
MCTOOUKE n AHAJIU3UpyeT

pe3yIIbTaThl
2.3.3 Ilpumepsl 3aganumii. 1 cemecTp

1. Ilpu u3MepeHHH UIMHBI Teja ObUIM OIpEAENeHbI cilydaifHas morpemHocts Ax,, = 4MM U MpUOOpHast HOTPELIHOCTh
Ax,, = 3 Mm. Uemy mpu 5TOM paBHa MOJTyIIMPHHA TOBEPHTENLHOIO BEPOSITHOCTH HHTEPBANA?

2. Tlpum3mepeHnu nuaMeTpa mapuka 010 IpoBeaeHo 3 m3MepeHus. [Ipu aToM ObUTH TosTyYeHsl 3 3HaYeHUs IMHBL ~ dq =
09mM, d, = 1,1mMM 1 d3 = 1,0mMM. Uemy npubIM3UTEIIFHO paBHA CPEIHSS KBaApaTHIHAast OIIMOKa N3MepeHuit?

3. Ilpum u3mepeHun JUIMHBI IpeIMeTa ObIIO TPOBeIeHO 5 n3MepeHni. [Ipu 3ToM ObUTH ITONTydYeHb! 3 3HaYeHUs] IMHBL [ =
8,1mmMm, I, =8,0mm, I3 =80 mm, [, =8,0mm u ls = 7,9Mm. UeMy npHOIH3UTEIBHO PaBHA CPEOHSS KBaApaTHIHAS
omuoKa u3MepeHuit?

4. Bo cKoJIbKO pa3 U3MEHUTCS] YCKOPEHHE CBOOOIHOTO MaJICHHsI, €CIIM yIAIUTHCS OT MOBEPXHOCTH 3€MJIM HAa PAacCTOSIHUE,
paBHOe paanycy 3emuau?

5. Ilepuox mMaremaTHuecKoro MasiTHUKa Ha MOBEPXHOCTH 3eMiH paBeH 4 ¢. Kakum OyzneT neproj 3Toro MasiTHUKa, €ClIi

€ro MOMeCTUTh B JTH(T, KOTOPBIN NBMKETCS BHHU3 ¢ yckopeHnuem 0,84 g?




6. OmHOpOmHBIH AuCK Maccel M = 1 Kru paguyca R = 1 MKaTHTCS 10 TOPU30HTAIBHOM IOBEPXHOCTH CO CKOPOCThIO V' =
1 m/c6e3 mpockanbk3biBanus. HaliiuTe KHHETUYECKYIO SHEPTHIO STOrO JAHCKA.

7. lapux quameTpom d, ABMXKETCS B AKHUKOCTH C BSI3KOCTBIO 1) CO CKOPOCTEIO U, IIPH 3TOM Ha HETO JICHCTBYET CUJIa BI3KOTO
Tpenus F. Uemy Oyzer paBHa 3Ta CUIIA, €CITU 3TOT JKE MIAPUK OYJICT IBUTATHCS B IKUIKOCTH C BI3KOCTBIO 27) CO CKOPOCTBIO

%2
3

H
8. TI'pysuk maccel m = 1krcoBepiaeT COOCTBEHHBIE 3aTyXarolue KojeOaHus Ha TPYKUHKE )KECTKOCTH kK = 2 —II0 3aKOHY
M

x(t) = Aexp(—pt) cos (wt + g) , e A=0,01m, f=0,1c!, w=2c?!. Haiitu norapudpMudeckuii IeKpeMeHT

3aTyXaHUs.

2.3.4 Tlpumepsbl 3aJaHMii. 2 ceMecTp

1. K SHCKTqueCKOﬁ CXEMC, COCTOsIICH 13 JABYX PE3UCTOPOB U UCTOUYHUKA TOKA, IMOAKIIOUCHBI IBa UACAJIBHBIX BOJIBTMETpPA.

[Mokazanus nepsoro BombT™MeTpa V; paBro 20 B. Uto nokaspiBaeT BTopoit BoabT™eTp V,?

2. Yemy paBHO comnpoTuBieHHe 1eny, eciau R; = 10m, R, = 30M, R, = 10m? — R, R,

3. ManeHbpKkuil mIapuK UMeeT 3apsj ¢ U CO3/aeT B TOYKE, HAXOMsIIEHCS Ha PACCTOSIHUM T'OT 3apsja, 3JIEKTPOCTaTHYeCKOe
T0JIe HaNpsHKEHHOCTHIO, paBHOM 1o Moxymio E. Ilapuk MOMOTHNUTETRHO 3apsiiuid M €ro 3apsja cTal paseH 2q. Uemy
CTaJa paBHA HAIIPSHKEHHOCTD HJIEKTPOCTATHYECKOTO TIOJIS 3TOTO IIapHKa B TOUKE HA PACCTOSHUM 270T HEro?

4. Hwmeercs kaTymika, JJIFHA KOTOPOW BO MHOTO pa3 MeHbIne ee pamgmyca R. Karymka comepkut N BHUTKOB, 1O Hei
MPOTEKAaeT TOK, CHJIOW [, TIpH 3TOM MarHuUTHas MHAYKIMS B IIGHTpE TakoW KaTylmukud paBHa B,. Uemy Oyzaer paBHa
MarHMTHas HHAYKIHS B LEHTPE KATYIIKH, €CIH YBEJIMUUTh KOJINYECTBO BUTKOB B HEH B 2 pasa, a TOK, MPOTEKAIOIIUIT B
HEel YMEHBIIUTD B 2 paza?

5. 3apspkeHHas 9acTHIIA JBIDKETCS B OJHOPOAHOM MAarHUTHOM IIOJIE IO OKPYXHOCTH, paguyca R. B HEKOTOpHI MOMEHT
BpEMEHN HHIYKIIMI0O MarHUTHOTO TOJS YMEHbIIMIM B 3 pasa. KakoB cran pagmyc OKpYXHOCTH, TIO KOTOpPOH crama
IBUTaTLCS YacTULA?

6. KomebaTensHbli KOHTYp UMeET NO6POTHOCTH, paBHYI0 103. Ha CKONBKO HPOINEHTOB HMPUOIM3MTEILHO YMEHBIIACTCS
SHEPTHUs BBIHYKACHHBIX KOJeOaHUH B TAKOM KOHTYpE 3a mepuos?

(2
7. JIBa 3meKTpoHa BPAIIAlOTCA B OJHOPOAHOM MAarHUTHOM Tose. ECiii nx CKOPOCTH OTHOCSATCS Kak V—l = 2, TO OTHOILICHHE
2

R
UX pajiInyCoOB BPaLICHUs R—l paBHO
2

2.4 TlepeyeHb BONPOCOB /1JIsl MOJATOTOBKH 00yYAKIIUXCHA K MPOMEKYTOUHOMH aTTeCTAIUN
1 cemectp

1. Cuctema otcueta. [IpoleHHBIH MyTh U NepeMenieHne. Pagimyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS U CBS3b
Mex Ty HUMH. CpeqHsIsl CKOPOCTb U cpellHee YCKOpeHne. TaHreHnuatbHOe 1 HOPMaIbHOE YCKOPEHHUS M UX CBSA3b CO CKOPOCTHIO.

2. JIBMKeHHEe YaCTHIIBI [0 OKPYKHOCTH. BEKTOpHI yrita moBopoTa, YriioBOil CKOPOCTH U YTJIOBOrO ycKopeHus. CBsi3b MKy
YTIOBBIMH U TUHEHHBIMH BETHMYUHAMU.

3. Ilepsiit 3akon Herotona. [lonsarue maccel. Bropoii 3akoH Hetotona. Ilonstue cuibl. Cioxxenue cui. TpeTuid 3aKoH
Hrrorona. ['paHuIpl MPUMEHNMOCTH KJIACCHYECKOTO CII0c0o0a ONMCAHUS JBYKEHNS YaCcTHII.

4. OCHOBHBIE CHJIBI B MEXaHHKE: CHJIBI BCEMUPHOTO TATOTEHHSI, CHIIBI TPEHHS CKOJIBXEHHS, CHIIbI CONIPOTUBIICHHS, YIIPYTHE
CUJIBI.
. 3aKOH U3MEHEHUS U COXPAHEHHS UMITYJIbCAa MEXaHUIECKON CHCTEMBI.
. Hentp macc. OCHOBHO# 3aKOH NMOCTYNATENBHOTO ABHKEHHSI LIEHTPA Macc.
. YpaBHEHHE ABIKEHHS Tella IEPEMEHHON MacCHI.
. 3aKOH M3MEHEHHUS! KHHETHYECKOH YHEPTUHU cHcTeMbl. PaboTa M MOIITHOCTS.
. KoncepBaruBHbIC (MOTEHIMANBHBIC) U HEKOHCEPBATUBHBIC CHUIbL. [loTeHIManbpHas sHeprus. CBA3b MEKAY MOTCHIUATBHON
SHEpruei u CHION.

10. 3axoH U3MEHEHHS U COXPaHEHHs TOJTHONH MEXaHUYECKOW SHEPTHU CUCTEMBI.

11. MoMeHT WMITyJIbCa MaTepHalbHOW TOYKH. MOMEHT UMITyJbCa MEXaHHYECKOW CHCTeMbl. MOMEHT CWJIbl. MOMEHT
UMIIYJbCa U MOMEHT CHUJIbI OTHOCUTEIBHO OCH.

12. 3akoH U3MEHEHHUS U COXPAHEHHSI MOMEHTA UMITyJIbCa MEXaHUUECKOI CUCTEMBI.

© 00 ~NOo Ol



13. llenTpanpHOEe CTOJKHOBEHHE ABYX 4YacThll. AOCOIIOTHO yHpyroe m aOCOJIIOTHO HEyHpyroe crojkHoBeHue. CkopocTu
Y4acTUI] 10CIIE CTOJIKHOBEHUSL.

14. OcHOBHOI1 3aKOH BpaIaTEIbHOTIO IBM)KEHHUS TBEPJOI0 TeJla BOKPYT HEMOABHKHOM OCH.

15. Onpenenenne momeHt unepunn. Teopema Illteiinepa.

16. MoOMEHT HHEPIIMY TOHKOTO CTEPKHA OTHOCHTEIIFHO OCH, MIEPICHANKYIIPHON CTEPXKHIO.

17. MOMEHT MHEpIHH OJHOPOIHOTO IMCKA, OTHOCUTENIHHO OCH, MEPIEHANKYIISIPHOH INIOCKOCTH JUCKA U IPOXOIAIICH depes
€ro LEHTP.

18. MOMEHT HHEPIMY OAHOPOAHOTO IIapa, OTHOCUTEILHO OCH, TPOXOSIIEH Yepe3 ero LeHTp.

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

20. UneanpHas xunkocts. CTalimoHapHOE TCUCHHUE MACATFHON KUAKOCTH. Y paBHeHue beprymm. Bsskas xuakocts. Cribl
BHYTPEHHETO TPEHUSI.

21. Mlpunnun otHocutenbHOoCTH [anmnesi. IlpeoOpasoBanmsi ["amunes. IIpUHIMI OTHOCHTENBHOCTH B PEIATHBHCTCKOM
Mmexanuke. [IpeoopazoBanus JlopeHna /it KOOPANHAT U BPEMEHH U MX CIIEACTBUSL.

22. Pensruuctckuil umnyisc. [loiHas sHeprust yacTuibl. JJMHAMUYECKUE U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (pH3HKE.

23. ledopmanust mpomosbHOTO pacTsDkeHHst (CxaTus) TBepporo Tena. Hampsbkenue. OTHOCHTENBHOE — YIJIMHEHHE.
Koaddumument ynpyrocta. Mozaymns FOnra. 3akon ['yka mist pactsoxenns (cxarus). dedopmarust caBura TBEpAOTo Tena.

24. Onpenenenne KoneOaHWH B MEXaHHYECKOW cucreMe. [apMoHMYeckne KojeOaHHSA. YpaBHEHHE TapMOHHYECKHX
KoJIeOaHUH | ero pemeHne. [ 'eoMerprdaeckas HHTEPIPETAIN TAPMOHIIECKUX KOJIeOaHHH.

25. ®opmyna CIOXKECHUS ABYX TAPMOHUYECKUX KOJICOAHUH.

26. IIpy>XuHHBIA 1 MaTEeMaTHYECKUH MasSTHHKH.

27. ®u3nyecKuii MasTHUK.

28. YpaBHeHUE 3aTyXarOLIX TAPMOHUYECKHIX KoJIeOaHuil 1 ero penieHue. Y cJIoBUe CYIeCTBOBAHMUS 3aTyXalOIUX KOJieOaHHH.
XapakTepuCTHKU 3aTyXalolluX KojieOaHuil: yactora, nepuoi, Kod(GHULUUEHT 3aTyXaHus, JOrapuhMHUUECKUI TEKPEMEHT 3aTyXaHusl,
JIOOPOTHOCTS.

29. YpaBHEeHUE BBIHYK/ICHHBIX KOJICOAHHUH 1O IeiiCTBUEM TIapMOHMYECKH M3MEHSIOUICHCs BHEITHEH CUIIBI U €r0 pelIcHHE.

30. SIBnenue pe3oHaHca. PesoHaHcHas yactora.

31. BonHoBele amwxkenust. [Tnockas cuHyconaibpHas BojiHa. berymue u ctosune BonHbl. Yacrora, [JUIMHA BOJHBI, BOJTHOBOH
BEKTOP, (pa30Bast CKOPOCTb.

32. [lpeamer TtepmoauHaMuKd. OCHOBHBIC TOHATHA W ONPEACICHHS TEPMOAWHAMHUKH  (MaKpOCKOIMYECKas CHCTEMa,
BHYTPEHHHE ¥ BHEIIHUE NApaMETPhI, COCTOSHIE, PABHOBECHE, PABHOBECHBIC I HEPABHOBECHBIE COCTOSHISA, POLIECC, PABHOBECHBIE U
HEpPaBHOBECHBIC ITPOIIECCHI).

33. Ob6uiee Havyano TepMoagHAMUKN. [IoHATHE SMIMPUIECKONH TEMIIEPATyPBHI.

34. OCHOBHBIE NOJIOKEHHSI KHHETHYECKOM TEOPUH UICANTbHOTO ra3a. Y paBHEHNE KHHETHUECKON TEOPUH I'a30B JUIsl IaBJICHHSL.

35. PacnipeneneHue SHEPIUU MOJICKYJI IO CTEIIEHAM CBOOOIBI.

36. 3akoH MakcBeIia 0 pacrpe/elieHHy MOJIEKYJI HJIeajbHOTO Ta3a 10 CKOPOCTSIM M DHEPIHSM TEIIOBOTO JBUIKEHHS.

37. bapomerpuueckas ¢popmyina. Pactipenenenue bonbumana.

38. BHyTpeHHss 2Heprus TepMoAWHaMuueckoil cucrembl. IlepBoe Hauano TtepmojuHamuku. Dopmyia ans paboThl
ueabHOro rasa. ['paguyeckoe npencrasieHe padboThl rasa.

39. TenoeMKOCTb TePMOAMHAMUYECKON CHCTEMBI. Y IeNIbHAS U MOJISIPHAS! TEIUIOEMKOCTH. TeII0eMKOCTh B M30XOPHUECKOM
1 1300apHUECKOM TIPOIIECCax M CBSI3b MEXKAY HUMH. BHYyTpeHHsII SHEpTrHs HJIeaJbHOTO Ta3a.

40. Annabaruueckuii mporiecc 1 ero ypaBHeHue. Pabora ra3a npu agnadaTudeckoM mporecce.

41. TTommuTponuyeckuii mporece 1 ero ypaBHEHHe.

42. VneanbHBIA W peaNbHBIA Ta3bl. YpaBHeHHss MeHzaeneeBa-Knanelipona u Ban-mep-Baanpca. BHyTpeHHss 3Heprus
peanbpHOTO Tasa.

43. Bropoe Ha4yaj0 TepMOJMHAMUKHU B PA3JIHMYHBIX (POPMYIHPOBKAX.

44. O6parumble U HeoOpaTumble mporecchl. [loHsaTue sHTponmu. CBoicTBa »HTpommu. DOPMYIHPOBKAa BTOPOTO Hadala
TEPMOAWHAMMKH C HCIIOJIb30BaHUEM MOHATHA HTpornu. Teopema HepHera.

45. DHTpONHA UACATBHOTO rasa.

46. TemoBbie Maruabl. KITJ] TEMI0BO#M MaIIUHEL

47. Tk Kapno. KIT/] mukia Kaprao. Teopema KapHo.

48. CraTrcTHYECKUH CMBICIT SHTPOIHH.

2 cemecTp

1. DmexTpuueckue 3apsiiel M UX cBoWcTBa. 3akoH Kymona. HanpspkeHHOCTH aneKTpocTaThueckoro moist. [IpuHimmn
CYNEPIO3ULINH IIEKTPOCTATHUECKUX TONEH.

2. Teopema ['aycca utst 3JIEKTPOCTATHYECKOTO MOJIST B BAKYyMe.

3. IIpumenenue Teopembl ['aycca k pacdeTy HEKOTOPBIX IEKTPOCTATUUECKHX TT0JIeH B BaKyyMe.

4. Ilupkynsamus BeKTOpa HAINPSDKEHHOCTH  AJIEKTPOCTATHYECKOTO  ITOJIS. Teopema o wupkymsauuu. IloTeHnuan
ANEKTPOCTATHIECKOTO MoJisl. CBs3b MOTEHIHANA W HAIPSHKEHHOCTH.

5. DnexTpudeckuit aumosnb. [Tome aurmosns.

6. duanextpuku. [lonsipuzanus TU3JIeKTpUKOB. Bekrop mossipuzannu. HanpspkeHHOCTB MO B AUDIIEKTPHKE.

7. Onexrpuueckoe cmemenue. Teopema ["aycca 1 BeKTOpa 3JIEKTPUIECKOTO CMEILICHUSI.

8. YcioBust Ha rpaHuIle pasjena AByX AUDICKTPHUECKUX CPEl.

9. IIpoBOIHKUKH B 3JIEKTPOCTATHIECKOM II0JIC.

10. DnekTpuueckast eMKOCTh yEAMHEHHOTO MPOBOJHNKA. KoHaeHcaTophl. DNeKTPOeMKOCTh KOHAEHCATOPA.

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

12. DaeKkTpU4ecKuii TOK, CHIa U TUNIOTHOCTh TOKA.

13. 3akon Oma. CompoTHBIIeHHE MPOBOAHUKOB. PaboTa n MormHOCTh. 3akoH JIxoyisi-JIeHma.



14. CropoHHHE CHIIBL. DIEKTPOABIKYIAs CHJIa U HanpspkeHHe. 3akoH OMa 1711 HEOAHOPOIHOTO y4acTKa LETH.

15. Ipasuna Kupxroda s pa3BeTBICHHBIX LETICH.

16. DnexrponpoBogHOCTs MeTaIoB. HocnuTenu Toka B Metaiax. HenocTato4HOCTh KiIacCHUECKOM JIEKTPOHHOM TEOPHH.

17. DnexkTpuyeckuii TOK B Bakyyme. TepMOaIeKTpOHHAsE IMUCCHSI.

18. YpoBenr Depmu. DeMEHTH 30HHOH TEOPHH KPUCTAUIOB. 30HHAS CTPYKTYpa DHEPTEeTHUYECKOTO CIIEKTPa SJIEKTPOHOB
TBEPZOTO Tena.

19. MarHuTHOE TIOJIE W €ro XapaKTepUCTHKH. MarHuTHas HHIYKIHA. 3akoH buno-Capapa-Jlammaca. MarHuTHOe Immoie
IBIDKyIIerocs 3apsana. 3akoH Ammepa. Cra Jlopenna.

20. Teopema 0 IUPKYIALUN BEKTOPA MATHUTHOW MHIYKIIHH.

21. TloTok BekTopa MarHUTHOW MHAYKIMH. Teopema ["aycca ais BeKTOpa MarHUTHON WHAYKITUH.

22. MarautHoe 1oJjie COJCHOUIa U TOPOU/IA.

23. PaboTa 1o nepeMenieHuo MPOBOAHMKA U KOHTYpPa C TOKOM B MarHUTHOM IIOJIE.

24. DHeprus MarHUTHOTO TIOJIS.

25. MarnuTHoOe 1oJjie B BellecTBe. SIBieHre HaMmarHu4uBaHus. BekTrop HaMarHn4eHHOCTH.

26. BekTop MarHUTHON MHAYKIIMU B BEILIECTBE.

27. HanpspkeHHOCTh  MarHWTHOTO TOJSA.  MarHuTHas BOCIPHMMYMBOCTH M MArHWTHAs IIPOHMIAEMOCTb. Teopema o
LUPKYJBIIUY U1 BEKTOPA HANPSHKEHHOCTH MarHUTHOTO TIOJIS.

28. YcnoBus Ui MArHATHOTO TIOJISL HA TPAHUIIE pa3fiena IByX MarHETHKOB.

29. JlnamarHeTHKH U napamarseTuky. deppomMarseTHky u ux coiictsa. [lpupona ¢peppomaraernzma.

30. SIBneHne 35eKTpOMarHUTHON HHAYKINH. 3akoH Dapazes 1 ero BBIBOJ U3 3aKOHA COXPAHEHUS SHEPTUHL.

31. IHRyKTUBHOCTE KOHTYpA. SIBICHNE CAaMOMHIYKIIHH.

32. Toku IpH pa3MbIKaHUH ¥ 3aMbIKaHHUU LienH. B3aumHuas unaykuus. Teopema B3aMMHOCTH.

33. BuxpeBoe anextpuueckoe noje. Tok cMeneHus.

34. YpaBHeHnust MakcBeia AJ1sl 3JIeKTPOMArHUTHOTO TTOJISI.

35. KonebaTenpHbIii KOHTYp. YpaBHEHHE KOJIcOaHHU B KOJICOATEIEHOM KOHTYPE M €ro PEIICHHUE.

36. BoiHyKI€HHbIE dJIEKTPHYECKUE KOJIeOaHHs B KOJIeOaTeIbHOM KOHTYpe. SIBlieHne pe3oHaHca.

37. TlepeMeHHBII AyeKTpUUECKUi TOK. MOIIHOCTb, BhIJEIsIeMas B LIENH IEPEMEHHOTO TOKa. JleCTBYOIIE 3HAUSHUS TOKa U
HaIpsDKeHNUS.

38. DnextpomarauTHbIe BOJNHBL JluddepeHnnansHoe ypaBHEHHE 3I€KTPOMAarHUTHOW BOJIHBI M €ro pemeHue. BekTop
[oittunra.

3. MeToauyeckne MaTepHaJibl, ONpeaAe/solue NPoLUeAypPy H KPUTEPUH OLeHUBAHUS
c(hopMUPOBAHHOCTH KOMIIETEHIWI NPH NPOBeIeHUHM POMEKYTOYHOM aTTecTaluu

KpuTepnu (l)OpM]/IpOBaHI/IH OILICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBLIX 3agaHui

- OmeHKa «OTJMYHO» BBICTABISETCS OOYYArOIIEMYCs, €CJIM KOJMYECTBO IPABHIBHBIX OTBETOB Ha
Bornpockl coctaiseT 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- O1ieHKa «XOPOII0» BBICTABIISIETCS 00yJaroIeMYyCsl, €CITH KOJHMYECTBO MPABUIHHBIX OTBETOB Ha BOITPOCHI
— 89 — 76% ot obuero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OneHka «yAOBJIETBOPUTEJIBLHO» BBICTABISETCS OOydJarOMIEeMyCs, €CIM KOJUYECTBO MPaBUIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —/5—60 % oT 00111ero o6bEma 3alaHHBIX BOIPOCOB,;

- OmeHka «HeyJI0BJIETBOPUTEIBLHO» BBICTABISIETCS O0YYArOIIEMYCs, €CJIM KOJIHYECTBO MPaBUIBHBIX
0TBeTOB — MeHee 60% oT 00111ero 00bEMa 3a1aHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHusi OleHOK N0 pe3yJbTaTaM BbINOJHEHHUSA 3aJaHUIT

«OTJIMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJIHEHHYIO MTOJHOCTHIO 06€3 OIMOOK U HEJJOYETOB.

«Xopomo/3a4TeH0» — CTaBUTCS 3a PadOTY, BBITIOIHEHHYIO MTOJHOCTHIO, HO TIPY HAIMYHMH B HEH He Ooree
OJTHO Herpy0oil OIMOKN U OJTHOTO HesloueTa, He 0oJiee TpeX HEeJJ0UETOB.

«Y10BJIETBOPHUTEJBHO/3a4TEHO» — CTABUTCA 3a padoOTy, €ciau 00yJyarouIuiicsi MpaBUIbHO BBIMOJIHUII HE
MeHee 2/3 Bceil paboThl WK JOMYCTUI HEe OoJiee oqHON TpyOoii OmMOKH U IBYX HEAOYETOB, HE Oojiee OHOM
rpy0oit u oxgHoON HerpyOoil ommOku, He Oosee Tpex HEerpyObIX OLIMOOK, OJTHOM HerpyOol OMIMOKH M JIBYX
HE0YETOB.

«HeynoBJieTBOPUTE/IbHO/HE 3a4YTEHO» — CTAaBUTCS 3a PabOTy, €ClAM YMCIO OMIMOOK M HEJOYETOB
MIPEBBICUIIO HOPMY JIJIsl OLICHKH «yJJOBJICTBOPUTEIBHOY WM MPABUIIBHO BBHITIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowr owubox:

- 2pybvle OwUbKU. He3HaAHUe OCHOBHLIX NOMAMUU, NPAGU], HOPM, He3HaHue NPUemMos peuleHus 3a0au;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIONCEHHO20 3A0AHUS.

- Hecpybble OUWUOKU: HeMOYHOCIU POPMYIUPOBOK, ONpedeNeHUll; HepayUOHATbHbLL 6b100P X00a PeuleHUs.



- He0ouemvl: HePaAYUOHAbHBLE NPUEMbL BbINOJIHEHUS. 3A0AHUSL, OMOCIbHbLE NO2PEULHOCU 8 YOPMYIUPOSKE
861860008, HEOPEIHCHOE BbINONHEHUE 3A0AHUSL.

Kpurepun ¢popmMupoBaHusi OlleHOK 10 324eTy

«3auTeHo»» - 00ydaromMica JTEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/IE€iOB MPOrpaMMbl M3Y4aeMOI0
Kypca: ero 0a3oBbIX MOHATUN U (yHIAaMEHTalIbHBIX MPoOieM; MPUOOpes HEOOXOAMMbIE YMEHHUS U HaBBIKH,
OCBOMJI BOIIPOCHI MTPAKTUYECKOTO MPUMEHEHHS MMOTyYSHHBIX 3HAHUN, HE JOMYCTHI (PaKTHUECKUX OMIMOOK MpU
OTBETE, JOCTATOYHO IMOCJEAOBATEIbHO W JIOTMYHO H3J1araeT TEOPETUYECKUN Marepual, IOIMycKas JHIIb
HE3HAYUTENIbHbIE HApYLIECHUS I10CIE10BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He 3a4uTeHO») - BBICTABISETCS B TOM cllydae, Korja oOydaromuics JeMOHCTpUPYeET dparMeHTapHbIe
3HAaHUS OCHOBHBIX pa3leioB MPOTrPaMMbI HU3y4aeMOro Kypca: ero 0a30BBIX MOHATUH U (QyHIaMEHTAJIbHBIX
npo6iieM. Y sK3aMeHyeMoro caabo BbIpakeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHaJTUTHUYECKOMY MBIIIJICHHIO,
UMEIOTCS 3aTPYJHEHUS B M3JIOKEHHM MaTepHalia, OTCYTCTBYIOT HEOOXOJMMbIC YMEHHS M HABBIKH, JOIYILEHBI
rpyObie OMIMOKY U HE3HAHHE TEPMUHOJIOTUHU, OTKa3 OTBEYATh Ha JOMOJHUTEIbHBIE BONPOCH], 3HAHHE KOTOPBIX
HEOOXOIMMO IS TIOTYYEHUS TTOJIOKUTEIHHON OIICHKH

Kpurtepun ¢popMupoOBaHNS OLIEHOK MO IK3aMeHY

«O1an4Ho» (5 0a/mioB) — 00yUaIOIIUIC JEMOHCTPUPYET 3HAHUE BCEX PA3/ICTIOB U3y4aeMOM JTUCIUTLIIUHBI,
CIOCOOCTBYIOIIMX OCBOEHHIO KOMIIETEHIMIA: colepkaHue 0a30BBbIX MOHATHH U (pyHIaMEHTalIbHBIX MPOOJIEM;
YMEHHUE M3J1araTtb MPOrpaMMHBII MaTepualn ¢ JeMOHCTpalield KOHKPETHBIX mpuMepoB. CBOOOIHOE BiIaaeHHE
MaTepHaJIOM JIOJDKHO XapaKTepU30BaThbCs JIOTUYECKOW SICHOCTbIO M YETKUM BMJICHHEM IyTel NPUMEHEHUs
NOJYYCHHBIX 3HAHWN B TPAKTUYECKOH IESITEeIbHOCTH, YMEHHEM CBS3aTh MaTepHal C JPYTUMH OTpaCIsiMU
3HaHUSI.

«Xopowmo» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET 3HAHUS BCEX Pa3/iesioB U3yyaeMOil AMCLUILINHBI,
CHOCOOCTBYIOUIMX OCBOCHHUIO KOMIIETEHIMI: colepkaHue 0a30BBIX MOHATHH M (yHIaMEHTAIbHBIX IPOOIeM;
npuodpen HeoOXOIUMbIE YMEHMS W HaBBIKM, OCBOWJ BONPOCHI NMPAKTHUYECKOTO MPUMEHEHMs MOJYyYEHHBIX
3HaHWi, He JOMyCTII (JaKTUIECKUX OIMOOK MPH OTBETE, JTOCTATOYHO TOCIEAOBATEIFHO U JIOTHYHO M3JIaraet
TEOPETUYECKHI MaTepuall, IOMyCcKas JIMIIb He3HAUUTEJIbHbIE HapyLIEHHs MOCIe10BaTeIbHOCTH U3JI0KEHUS U
HEKOTOpPbIe HETOYHOCTH. TakuM 00pa3oM JaHHAs OIEHKa BBICTABIISETCS 3a MPABHIBHBINA, HO HEIOCTATOYHO
MIOJIHBIN OTBET.

«Y0oBJeTBOpUTEJBHO» (3 Oamia) — oOyyarouuiicss JEeMOHCTPUpPYET 3HAHHE OCHOBHBIX pa3JieoB
IPOTPaMMbl, CIIOCOOCTBYIOIIMX OCBOEHHUIO KOMIETEHLUI: ero 0a30BbIX MOHATUH M (yHAAMEHTAIbHBIX
npobnem. OmHAKO 3HAHWE OCHOBHBIX IMPOOJIEM Kypca HE TOAKPEIUISIFOTCS KOHKPETHBIMH MPAKTUYECKHMU
IpUMEpaMH, HE TOJIHOCTBIO PAaCKpbITa CYLIHOCTh BONPOCOB, OTBET HEJOCTAaTOYHO JIOTMYEH W HE BCerja
MIOCJIeIOBATEIICH, JIOMYIIEHBI OITMOKH U HETOUHOCTH.

«HeynoBierBopureabno» (0 0amioB) — BBICTaBIseTCS B TOM cllyyae, Korga oOydaromuics
JIEeMOHCTPHUpYeT (pparmMeHTapHBIE 3HAHWS OCHOBHBIX pa3ZesiOB MPOTPaMMBbI NPEAHA3HAYEHHBIX I OCBOCHUS
KOMIETEHIUI H3y4yaeMoro Kypca: ero 0a30BbIX MOHATUH W (pyHIaMEHTaNIbHBIX NMpoOJeM. Y 3K3aMEHYeMOro
c1abo BBIpaKEHa CIIOCOOHOCTh K CaMOCTOSITEIIbHOMY aHAJTMTUYECKOMY MBIIIICHHIO, UMEIOTCS 3aTPYIHCHUS B
U3JI0KEHUH MaTepuaia, OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIIMOKHN U HE3HAaHUE
TEPMUHOJIOTHH, OTKAa3 OTBEYATh HA JOTOJTHUTEIBHBIC BOIPOCH], 3HAHHE KOTOPHIX HEOOXOIMHMMO JUIS TIOTYICHUS
MOJIOKUTEIBHOM OLIEHKH.
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