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Pabouas mporpamma aucuummansl «Du3ukay cocTaBieHa B COOTBETCTBHH ¢ TpebOBaHHAMH
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nennio 35.03.05Canosoactso, npoduns — JlekopaTHBHOe caI0BOACTBO H JanmaPTHLIIT AH3aiin.

Hacrosmas pabodaa mporpaMma JMCHHIUIHHEL COCTABICHA B PAMKaX OCHOBHOH npodeccuo-
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3UBHOM 0Dpa30BaHHM JIHI] C OIPaHHYEeHHBIMU BO3MOKHOCTAMHE 310poBbsi (OB3) 1 nuBanuos.

CocrapuTens — crapiuii npenojaparens C.C, Benoycosa Cé;:\ %
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« 01 » _despang 2018 r. (mporoxon No _8 ).
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1. [lmanupyemble pe3yabTaThl 00yUeHHS 10 JUCHMILIINHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMHU pe3yiabTatamu ocBoenusi OIOII

1.1. lean 1 3a7a4M TUCHUILTAHBI

BakanaBp no nHampasneHuto moarotoku 35.03.07 CamoBOACTBO OMKEH OBITH NOATOTOBJIEH K
CIIEYIOIMM BHJIaM NMPOQPECCUOHANBHON JEATENIbHOCTH: HayYHO-UCCIIE0BATEIbCKOM, KaK OCHOBHOM,
IIPOU3BOJICTBEHHO-TEXHOJIOIMUECKOM, OPraHN3alluOHHO-YIIPaBIEHYECKOM.

Heap nucuunanHbl — chOpMUPOBATH Y CTYIEHTOB CUCTEMY (PYHIAMEHTAIbHBIX 3HAHUI 10 Qu-
3HWKe, HEOOXOAMMBIX JIJIsl TOCIEAYIONIEH OrOTOBKY OakaiaBpa, CiocOOHOT0 K 3 (HEeKTUBHOMY periie-
HUIO MPAKTUYECKUX 33/1a4 CEJIbCKOXO3SHCTBEHHOIO MPOU3BOJCTBA, @ TAKXKE CIOCOOCTBYIOLIUX J1ajlb-
HeHIeMy pa3BUTHIO TUYHOCTH.

3agauu AUCHMILINHBI

— U3yYUTh OCHOBHBIC (PU3HUECKHUE SIBICHUS, OBIAIETh (PyHIAMEHTAILHBIMU MOHATUSMH, 3aKO-
HaMH U TEOPHSIMU KJIACCUYECKON U COBPEMEHHOU (DHU3UKH;

— cpopMHpOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (PM3MUECKOTO MBIIIUICHUS;
03HAKOMUTHCS C HAYYHOU ammapaTypoil 1 MeToJaMu (HU3MUECKOro UCCieI0BaHusl, TPHUOOPECTH HaBbI-
KU TIPOBEICHUS (PH3UUECKOT0 SKCIIEPUMEHTA;

— Hay4uThCS BBIICNATH GU3NYECKOE CoJepKaHue B MpodeCcCHOHAIbHBIX 3a/ayax Oyaymen nes-
TEJbHOCTH;

— OBJIQJIETh METO/IaMU peleHus MpodecCHOHAIbHBIX 3a/1a4.

1.2. Ilnanupyemple pe3yabTaThbl 00y4eHUs MO JUCHUILIHHE (MOKA3aTeIn
copMHPOBAHHOCTH KOMIIETEHIIUI)

[Tnanupyemsle pe- [Tnaaupyemblie pe3yabTaThl O0y4eHUS MO AUCIUILTHHE
3yJbTAaThl OCBOCHUS

oLl 3HAHUS YMEHHUS HABBIKU

(KOMITETEHITHN )

OIIK-2 OO6yuatommiicst nmowkeH | OOyvaronuiics  1oi1- | OOydJaronuiicss A0KeH
CIIOCOOHOCTH TIPUMeE- | 3HATh: OCHOBHBIC (U3HU- | )KEH YMETh: HCIOJb30- | BIAJCTh: HABBIKAMU
HSITh COOTBETCTBYIO- | UECKHE 3aKOHBI, SIBICHHS | BATh OCHOBHBIC (DHM3H- | IPUMEHEHHS  COOTBET-

i pusmko- Y TIPOIECCHI, HA KOTOPBIX | YECKUE 3aKOHBI W TIO- | CTBYIOIIETO ¢buzuko-
MaTeMaTHYECKUH ar- | OCHOBAHBI NPUHIUIBI | HATHS JUIA  PEIICHHs | MATeMaTH4YeCKOTo  al-
mapar, MeTOJIbl aHa- | JACUCTBHUS OOBEKTOB MPO- | MPO(HEeCCHOHATBLHBIX napara, MeTO/I0B aHaJH-
JM3a ¥ MOJIENMPOBa- | (pecCHOHATbHON nesi- | 3amad - (b1.5.18-Y.1) 32 W MOJEIMPOBAHMUS,
HUS, TEOPETUYECKOTO | TEILBHOCTH U KOTOPBIC TEOPETUIECKOTO H IKC-
M OKCIIEPUMEHTAIb- | UCHOJB3YIOTCSA JIsl  pe- MEPUMEHTATIBHOTO  HC-
HOTO MCCTICIOBAaHUsL | IEeHUs MpodeccroHab- CIICJIOBAHMSI TIPU pelie-
1pH pemeHuu po- | Heix 3amad - (b1.b.18- HUM  TpodhecCHOoHab-
deccuoHanpHbIX 3a- | 3.1) Heix 3amgad - (b1.b.18-

may H.1)




2. Mecto nucuumianHbl B cTpykrype OITOIT

Juctummna «®dusnkay oTHocuTces K 6a3oBoit wactu broka 1 (b1.6.18) ocHoBHOI npodeccuo-
HaJbHOM 00pa30BaTeIbHON MPOrpaMMBbl aKaJEMHUYECKOTO OaKajaBpuaTa 1o HalpaBJICHHUIO TOATOTOBKH
35.03.05 CagoBoacTBo
Pa3aenbl JMCHUIIMHBI U MEKTUCHUNJIMHAPHBIE CBA3M ¢ 00ecneYnBAKIIMMH (NpeaIecTBYIO-
IMMH) U 0o0ecneYrnBaeMbIMHU (TMOCJIeTYOIIMMU) T CHUIITHHAMEA

HaumenoBanue obecrieqn-
BafOIIMX (MIPEAIIeCTBYIO-

DopmMuUpyeMbIE KOMIIETEHLIMU

J\/@ IUX) U 00€CTICUMBACMBIX
i (mocneayromux ) AUCITUT- Paznen 1 Paznen 2 Pasznen 3 Pasnen 4 Pasznen 5
JIMH, IPAKTUK
[TpenmecTByromuye JUCIUATLINHBI, TPAKTHKH
1. | Maremaruka [OIK-2 | OlK-2 | OIK-2 | OIK-2 | OIIK-2
[Tocnenyromue AUCIUILTUHBI, TPAKTUKI
1. | XuMusg aHaIMTHYECKas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
2. | Xumus HeopraHuieckas OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
3 Xumus puzrdeckast u KoJ- OITK-2 OITK-2 OITK-2 OIIK-2 OIIK-2
JIOUTHAS

4. | Dxonorus OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
5. | I'enetuka OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2
6. | Teopus 3BoOIINH OIIK-2 OIIK-2 OIIK-2 OIIK-2 OIIK-2

3. O0bém AuCHMIVINHBI U BUbI y4eOHOH padoThl

O0BeM TUCHUILIMHEBI cocTaBisieT 2 3aueTHbIX eaunul] (3ET), 72 akagemMudeckux 4acoB (maiee
yacoB). JlucrumianHa uzyvaercs Ha 2 Kypce.

3.1. Pacnipenesienue o0beMa TUCUUIJIMHBI 110 BUIaM Y4eOHOH padoThI

Bun yueGHOM paboThI KonnuectBo uacos
KonTakTHas padora (Bcero) 16
B Tom umcne:
Jlextum (JI) 6
[Tpaktuueckue 3austus (113)
Jlaboparopusie 3ansTus (JI3) 10
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 88
KonTtpoJsb 4
Hroro 108
3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3aeiaM U TeMam
Beero | B TOM YHUCIIE "
KOHTaKTHas paboTta 5
Té]?\.:[lbl HanmenoBanmne pasaciia U TCMbI 2o CP E-‘
Hacon b 13 13 S
S
Pa3nen 1.Mexanuka
1.1 [ Beenenue | 7 | | 2 | | 5 | X




Kunemaruka marepuajibHOMN TOU-
1.2 KM M BPAIIaTeIbHOTO ABUKCHUS 7 2 5 X
TeN
13 ﬂI/IH?.MI/IKa MaTepHaTbHON TOUKHU 5 5 X
U TBEPIOTO Tea
14 Mexannueckue Kosie6aHus 1 BOJI- 9 2 2 5 «
HBI
Paznen 2. MonekynsipHasi puznka U TepMOIUHAMUKA
21 MonexysspHO-KHHETUYECKast v 2 5 .
TEopus UACATHLHOTO rasa
2.2 W3omporieccsl B razax 5 5 X
2.3 | OCHOBBI TEPMOIUHAMHKHI B S) X
Pasznen 3. DnexTpoauHamuka
3.1 | Dnekrpocraruka 5 5 X
3.2 | IlocTOSTHHBIH 2JEKTPUUECKUN TOK 8 2 6 X
3.3 | MaruutHoe nosie u ToK 6 6 X
34 DJIEKTPOMArHuTHasE MHIYKIUs 6 6 X
35 DNeKTpOMarHUTHbIE KOJIeOaHUsI U 6 5 X
BOJIHBI
Pa3gen 4. Ontuka
4.1 | I'eomeTpuveckas ONTHKA 8 2 6 X
4.2 | BorHoBas onTHka 6 6 X
4.3 | KantoBas ontuka 6 6 X
Paznen 5. AtomHas ¢usuka
5.1 | AtomHas u sipepHas pusnka 8 2 6 X
KonTtposb 4 X X X 4
OO01mast TpyI0eMKOCTh 72 6 10 88 4

4. CTpyKTypa U coiepKaHMue IHCHUILTHHbI
4.1. Coaep:xaHue TUCHHUILINHBI

Pasznen 1. Mexanuka

Kunemaruka. KunemaTtuka qBH)KEHUSI MaTEpUaIbHONW TOYKHM B IpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Paguyc-Bexrop. Pasmoxkenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaekrtopus. Bekrop nepememienus. Cpeansis ckopocTb. MraHoBeHHasi CKopocTh. [Ipoekiuu
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3inokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopaynps BEKTOpa CKOPOCTH U €T0 CBA3b ¢ NpoeKUUsAMU. [1yTh Kak onpeneneHHplii HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMepHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE ABM)KEHHME. 3aBUCHUMOCTh KOOPJAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JABUKEHUMU.

Bekrop yckopeHus u ero Moayib. Pa3iioxkeHue BEKTopa yCKOPEHUS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIHLHOE U KacaTeabHoe yckopeHus. LleHTp u paauyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI AJ11 HEHTPOCTPEMUTENBHOIO U KaCaTEIbHOTO YCKOPEHUH.

Kunematuka IBM>XKEHUS MAaTEpUAIbHON TOYKHU MO OKPYKHOCTH. YT0J moBopota. CpeaHsis yrio-
Basi CKOpPOCTb. MIHOBEHHAs YIJIOBasi CKOPOCTb. YTJIOBOE YCKOpeHHEe. PaBHOMEpHOE ABM)KEHUE MO OK-
PY>KHOCTU. 3aBUCHMOCTb yTJia OT BPEMEHU IpU paBHOMEPHOM JBMKeHHUH. [leproa oOpaiieHus TOUKU
II0 OKPYXHOCTH M €0 CBSI3b C YIJIOBOW CKOPOCTbIO. PaBHOYCKOpEHHOE ABM)KEHHME IO OKPY>KHOCTH.



3aBUCHMOCTD YIJIa U YTJIOBOM CKOPOCTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHKEHHUH. BekTop yrio-
BOW CKOPOCTH.

JAnnamuka matepuaibHoOil TOYKH. 3akoHbl HbroTona. Bropoil 3akoH HeroTona. Hauanbhbie
ycioBus. Mnynbsc. MoMeHT nMnyinbca. 3aKkOH U3MEHEHHS MOMEHTA UMITYJIbCa C TEUEHUEM BPEMEHHU.
MowmeHT cuibl. [lnedo cumbl. 3aK0H COXpaHEHUs MOMEHTA UMITYJIbca MaTEPUATIbHOU TOUYKH.

Pabora mocrosiHHON cuibl. Pabora kak kpuBosiMHEHHBINH uHTerpan. Kuneruueckass sHeprus.
CBs13b npUpaIieHus KWHETHYECKOU SHEPTHH ¢ pab0TOM CHiIbl. MOIITHOCTS.

[Tonnas Mexanuueckast SHEPrusi. 3aKOH U3MEHEHUS MTOJTHOW MEXaHUYECKOW YHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPAHEHHUS MTOJTHON MEXaHUYECKON YHEPTHH.

JAuHaMuKa TBepaoro rena. BpamieHue TBEpAOro Teia BOKPYr HEMOABUKHOM OCH. MOMEHT UM-
IyJIbca TBEPAOro Tena. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHUE BpalaTEIbHOTO ABUKEHUA. MOMEH-
Thl UHEpLMH NPOcThIX Ten. Teopema Lltelinepa. Ctatuka. Y ciaoBHsl paBHOBECHS TBEPAOIO TEINA.

Koaebanus. [lepunonnueckue konedbanus. Yacrora. [lepuoa. 'apmonudeckue xosnebanus. Am-
wmrynaa u ¢gasa. Auddepenunansnoe ypaBHeHHE rapMOHMUYECKUX Koniebanuil. OnpeneneHne aMIuim-
TyABI 1 HAYaJIbHOU (pa3bl KoyieO0aHU U3 HAYaJIbHBIX YCIIOBH.

[pyxunneiii MastHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus neopMUPOBaAHHON HPY>KUHBI.
YpaBHeHHE NBMKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHuil MPY)KMHHOTO MasTHUKA. DHEPTHUs
MPYKUHHOTO MAasTHUKA. 3aKOH COXpaHEHHUs 3Hepruu. dusnueckuil U1 MaTeMaTHUYECKUN MAsTHHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHblil MasTHUK. [IpuBenenHas niuuHa ¢uzndeckoro mastHuka. Llentp xauanus. M3mepe-
HUE YCKOPEHHsI CBOOOTHOTO MaeHUSI.

CrnenunanbHasi TeOpUsi OTHOCUTENbHOCTH. [IpuHIMn oTHOCUTENBEHOCTH. [IpUHIIMIT TOCTOSHCT-
Ba ckopocTH cBeTa. [IpocTpancTBo-Bpemsi MuHKOBCKOr0. MupoBas JuHusl yacTuilbl. CBETOBOM KOHYC.
[IpeobpaszoBanus Jlopenna. BeiBog npeodpaszoBanuii Jlopenmna. MarepBan. CooctBeHHoe Bpems. OT-
HOCHUTEIBHOCTh BpEMEHHU. Bpems Ku3HU pacrajaromeincs 3JieMeHTapHoN dacTuibl. [lapagokc 6mm3-
HeroB. [IpeoOpazoBaHus CKOpPOCTEH.

Pa3nen 2. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Kunernyeckasi Teopusi pABHOBECHOI'0 HeaJbHOrO raza. KonueHnrpanus Mosekyn. OyHKuus
pacrpeziesieHdst MOJIEKYJT B MPOCTPAHCTBE U Mo ckopocTaMm. Cpeanue ckopoctu. JlaBinenue raza. [pu-
OJIMKEHHOE BhIpaXEHHUE JJISl CPETHETO YKCIa yIapoB MOJIEKYJ O CTeHKY. CBS3b IaBJICHUS CO CPETHUM
3HAQUYEHHEM KBaJIpaTa CKOPOCTH MoJIeKyJbl. OCHOBHOE YpaBHEHHE KHHETUUECKOU Teopuu ra3a Pacmpe-
nexenne Maxkcseiia — bonbiimana.

TepMoguHaMuka uaeaabHOro raza. Monp BemectBa. Yucno ABoragpo. MossipHas macca.
VYpaBHeHHE COCTOSIHUA HAcANbHOTO ra3a. 3akoH JlanbToHa. CpenHsisi SHeprus MOJIEKYJbl. BHyTpeHHsIs
SHEprus uacalbHOro rasa. Mzoxopuueckuil mpouecc. TermioeMKOCTh HICAIBHOTO ra3a Ipu MOCTOSH-
HOM oOBeme. Umcno creneHei cBoOObI MOeKybl. PaBHopacnpenenenne sHepruu [10 crenmeHsm
cBoOombl. M300apuueckuit mporecc. TermioeMKOCTh HUEATBHOTO ra3a MpU MOCTOSHHOM JaBJICHHH.
N3orepmuuecknii mporecc. AquadaTHIECKUd MPOIecC. DHTPOMHS UICATBHOTO Ta3a. DHTPONUS HJle-
aJIBHOTO Ta3a U BTOPOE HAYaJ0 TEPMOJAUHAMUKH.

SIBienuss mepeHoca B rasax. HepaBHoBecHbIE cOCTOsIHMS Ta3a. JIoKaibHOE TEpMOIMHAMHUYE-
ckoe paBHoBecue. Cpenusisi JuHA cBOOOIHOrO mpoOera MoyieKylnbl. [ITOTHOCTH MOTOKAa MOJIEKYII.
Huddysus razos. 3axkon duka. Koapdunment nuddysun. Beisoa 3akona duka. YpaBuenne nuddy-
3un. BsskocTh ra3oB. 3akon HerotoHa. Koadduuuent Bszkoctu. BeiBon 3akoHa HeloToHa As1st CHITBI
BSI3KOTO TpeHUs. TenaonpoBoaHOCTh ra3oB. 3akoH Dypre. KoadduimeHT TenmnonpoBoaHOCTH.

PeanbHble razpl. MexxMoneKynsipHOe B3auMojelcTBUe. YpaBHeHHe Ban-pep-Baannsca. Oboc-
HOBaHuE ypaBHeHMs Ban-nep-Baanbca. BHyTpeHHss SHEPTHS peaibHOro rasa.

Pa3zgea 3. DiiekTpu4ecTBO 1 MATHETH3M
ITocTosiHHOE 3JIeKTpHYECKOe oJIe B BaKyyMe. DJIEMEHTapHbIE YacTUIIbl, UMEIOINE JIEKTPH-
YECKUH 3apsifl. DJIEMEHTAPHBIA SJIEKTPUYECKHUM 3apsAll. 3aKOH COXPaHEHHUs 3apsA/ia H30JUPOBAHHOMU
MaKpOCKOIHMYECKOH cucTeMbl. B3anumonelicTBue AByx TouedHbIX 3apsinoB. Cuma Bzanmoaenctaus. [o-
TEHIIMAJIbHASI HEPTUsl B3aUMOJACHCTBUE JBYX TOYEYHBIX 3apsAoB. JleMCTBHE CHUCTEMBI 3apsSKEHHBIX
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YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KyloHa u mpuHIMN Cynepro3unui. HanpspkeHHOCTh dJIeKTpUYe-
ckoro noss. 3akoH KynoHa v nmpuHUUI CyNeprno3uiuu AJid HanpsbKeHHOCTH. [loTeHnman anekrpuye-
ckoro nojs. 3akoH Kynona m npuHmmn cynepno3unuu g noreHnuana. COOTHOIIEHHUE, CBA3BIBAIO-
1iee HanpsHPKEHHOCTD MOJIS M MOTeHIHa. [ paiueHT noTeHuana.

Pabora mpu mepemenieHNN 3apsiga B MOCTOSHHOM 3JieKTpuueckoM mnosne. Lupkynauus BexkTopa
HaIPSHKEHHOCTU MOCTOSIHHOTO 3JIEKTpUuecKoro moiis. CUIOBbIE JIMHUM M SKBUIOTCHIIMAIbHBIC T0-
BepxXHOCTH. [I0TOK BEKTOpa HANPSKEHHOCTU 3eKTpudecKoro noss. [lorok Bekropa Hanps>KEeHHOCTH
noJist ToueqHoro 3apsiia. Teopema ["aycca. [lpumenenus Teopemsl ['aycca. DnekTpudeckoe momue Gec-
KOHEYHON PaBHOMEPHO 3apsKEHHOM IITOCKOCTU. DIEKTPUUECKHE MO 3apsHKEHHBIX cepsl, mapa u
nurHapa. OCHOBHBIC YPAaBHEHUS DJIEKTPOCTATUKH B MHTETPATBHON (hopMe.

DJIEKTPUUYECKUIN JTUTIONb U CO3JaBAEMOE MM BJIEKTPUYECKOE IMOJe. DICKTPUUECKOE MO0JIE TOUeU-
HOTO AUMoJs. BeiBoa hopmyst aiist HAMPsHKEHHOCTH TOJIS U MOTEHIHANA. DISKTPHUSCKU MOMEHT JH-
TOJIS1.

JyleKTpUYeCKoe MmoJie B AU3JIeKTPUKax. [losipHble U HENOIsIpHbIE MOJIEKYJIbl. DJIEKTPUUECKUMA
MOMEHT MOJIEKYJIbI. J{UI0Ib BO BHEIIHEM JIEKTPHUYECKOM I10JIE.

Monspuzanus audnexrpuka. CBoOOAHBIE U CBs3aHHBIE 3apsabl. [lonspuzoBanHocTs. [loBepxHO-
CTHAas IJIOTHOCTb CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJjie. Hocurenu ayeKTpudyeckoro Toka. JJeK-
TpocTaTndeckass MHAyKUus. MHaynupoBaHHble 3apsaasl. Pacnpenenenue 3apsioB B U30JIMPOBAHHOM
npoBoAHuKe. [loBepxHOCTHAs IUIOTHOCTH 3apsiaa. IlocTosiHHOE 3JeKTpUYecKoe IoJie B U30JIMpPOBaH-
HOM NPOBOJAHMKE. [ paHNYHBIE YCIOBUS HAa MOBEPXHOCTH MPOBOJHUKA. DIEKTPUUECKAs EMKOCTh 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTh NpOBOAAILIETO IlIapa, OKPYKEHHOTO OAHOPOIHBIM IUAJIEKTPUKOM.
OHeprus 3apsyKEHHOI0 TPOBOIHUKA.

Konpencaropsl. Hanpsokenue. EMxocts konzeHcaTopa. [lnockuii konneHcarop. Beioa popmy-
JIbl 111 €eMKOCTH INIOCKOT'O KOHJIEHCATOPa, 3allOJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSDKEHHOTO KOHJIeHcaTtopa. BeIBoa (QOpMyInbl Ui SHEPIUM 3apsHKEHHOTO KOHACHCATOpa. DHEepPrus
AIEKTPUYECKOTO NOJIS B INIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoelMHEHNs] KOHAEHCATOPOB.

DileKTpr4YecKkui TOK. TOK MPOBOJMMOCTH M KOHBEKTUBHBIN TOK. BekTop mioTHocTH Toka. Cu-
na Toka. BeiBoa (opmysibl, CBSI3bIBaIONIECH MIOTHOCTh TOKA U CPEAHIOI0 CKOPOCTh HOCHUTENEH TOKa.
3aKoH coXpaHeHUs 3apsiaa. BeIBo ypaBHEHUs HENPEPHIBHOCTU. 3aKoH OMa JJisl yd9acTKa menu B Jud-
(dbepeHManbHON M HHTETpaTbHOM (popmax.BeiBoa 3akona Oma st yuactka renu. CoermHeHUs mpo-
BOJHUKOB. [IIOTHOCTh KOHBEKTHBHOTO TOKA B 3apsDKEHHOM LIMJIMHJPE, BPAIAIOIIEMCS] BOKPYT COOCT-
BEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHX CHIJI MIPU HEPEHOCE HOCHUTENS TOKa. DJIEKTPOJBUKYIIAs
cuia. HanpspkeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO yYacTKa LEMH.
3akon Oma s oo nenu. [Ipasuna Kupxroda u npumep ux npumenenus. 3akon Jxoyms — Jlen-
na B nuddepeHuanbHoOil U MHTErpasibHON Qopmax. MOITHOCTh TOKA W yZAelibHas MOIIHOCTh TOKa.
BriBox 3akoH [lxxoyns — Jlenua.

Llenp, cocrosinias U3 KOHAEHCATOPA U IIPOBOJIHNKA. 3aBUCUMOCTh OT BPEMEHHU TOKa B IIENH U 3a-
psiza Ha KOHAEHcaTope. 3aja4ya 0 TOKE yTeUKU KOHAEHCAaTopa.

IlocTosiHHOEe MarHUTHOe MoJie B BakyyMme. 3akoH buo-CaBapa-Jlannaca u npuHIUI CynepIio-
3UIMU. MarHuTHOE 1oJie KPYroBOro Toka. MaruuTHas MHAYKIUS B LIEHTpE BUTKA. Pacuer mHAyKIuu
MarHuTHOTO ITOJIsI KPYrOBOTO TOKA HAa OCH BUTKA. Pacduer MHIyKIIMM MarHUTHOTO MOJIS HA OCU COJIe-
HOW/JIa KOHEYHOU JUIMHBL. MAarHUTHOE MOJIE MPSIMOTO OTPE3KaA C TOKOM.

[ToTOK M IUPKYJISIUSA BEKTOpPA MarHUTHON MHAYKIMU. OCHOBHBIE YPaBHEHHS TEOPUHU MOCTOSH-
HOT'O MarHUTHOTO TIOJI B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO JUIMHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMoro Toka. BzaumoserictBue TokoB. MarHUTHOE MoJie 3apsHKEHHOTO HMJIMHPA,
BpAIAIOIIErocsi BOKPYr COOCTBEHHOM ocu. OnpeeneHune euHNLBI crilbl Toka B cucreme CHU. Borumc-
JICHUS JICKTPUYECKOM M MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BeiBoa muddepen-
LUUATBHBIX YPABHEHUN TEOPUH MOCTOSSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MAarHMTHOTO MOJIA HA 3apsiibl M TOKU. MarHutHoe mnosje. MarouTHas UHAYKIUS.
CuinoBble muHUK MaruuTHoro nosist. Cuna Jlopenia. JIBuxenue 3apsiKeHHOM 4acTHUIBI B OJTHOPOHOM
Y TIOCTOSSHHOM MarHMTHOM IoJie. BbIBOA ypaBHEHUI ABMKEHUS M UX penieHue. /[BukeHune BIOJIb CU-
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JIOBOY JWHMH. [IBHKEHHE IO OKPYKHOCTH. 3aBUCUMOCTh paJiiyca OKPYKHOCTH OT CKOPOCTH JIBMIKeE-
HUs YacTULbL. JIBrokeHue 110 BUHTOBOM JInHMM. IIlar u paguyc BUHTOBOM JIMHUU. [[BHKEHUE 3apsyKEH-
HOM YaCTHIIBI B AJICKTPUYECKOM M MarHUTHOM Toyisix. Dddekt Xomra. OnpeeneHne OTHOIMICHUS 3a-
psiaa 3IEKTPOHA K €r0 Macce METOJIOM MarHETPOHa.

JlelicTBME MarHUTHOTO TOJISl HAa MPOBOAHUK ¢ TokOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHut-
HOM I10J1e. MarHuTHbIi MOMEHT.

DJIEKTPOMAarHMTHAsi HHAYKIMA. MarHuTHeIN ITOTOK 4€pe3 MOBEPXHOCTh, HATSAHYTYIO HAa KOH-
Typ. 3akoH Papanes u npasuio JIeHna. DeKTpoABMKYILAs cUila MHAYKIUHU. 3akoH Dapazest U cooT-
BETCTBYIOIIIEE €My ypaBHEHHe MakcBeia. DIEeKTPOABIKYINAs CHIa B IIPOBOJHUKE, JBUKYIIEMCS B
MarHuTHOM nose. CaMOMHAYKIUSA. DIEKTPOABIKYILAS CHIIa CAMOMHAYKIIMHU. HAYKTHBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NPOBOJIOYHOW KATYIIKH M IIPOBOJHHMKA. 3aBUCUMOCTb CHJIBI TOKAa B LIETIH OT
BPEMEHM. DHEPIUsl MarHUTHOTO IO B KaTynike. Buxpesoe anekrpuyeckoe nose B cojaeHouze. 1n-
IOYKTHBHOCTBH COJICHOMJA. DHEPrusi MarHUTHOTO IOJIS B 3aII0JJHEHHOM BEIIECTBOM coiieHoune. 1lnort-
HOCTb DHEPIrUU MarHuTHOTro noJid. Toku Dyko.

DJIeKTPOMarHuTHhle KojebdaHus. ['apmMonnyeckue konebanus. KonedarenbHBIN KOHTYp, CO-
CTOSIIIMK U3 KOHJEHCATOpa M KAaTYIIKW MHAYKTUBHOCTH. BBIBOJ ypaBHEHUs KoJeOaHUI HANpsHKEHUS
Ha O0KJaJKax KOHJeHcaTopa. 3aBUCUMOCTH OT BPEMEHH CHUJIbI TOKAa B KOHTYpE, HalpsDKEHUs U 3apsijia
Ha oOKJankax KoHjaeHcaropa. Yactota konebanuit. @opmyna Tomcona. DHeprusi KonebGaTeabHOTrO
KOHTYpa. 3aKOH COXPaHEHUs DHEPIHUH.

DJIeKTPOMarHuTHOe MmoJie. YpaBHeHHs MakcBeilja B MHTErpaJbHOW U U depeHnantbHon
dbopmax. [ImoTHOCTH TOKa cMemenus. Bekrop YmoBa — [MoiTunra.

Pa3zgen 4. OnTuka

BosiHoBast onTuka

Nurepdepenuns. CiioxeHue BOJIH U KoJieOaHWH. AMIUTUTYIa CYMMBI JIBYX TAPMOHHYECKHUX KO-
nebanuii. urencuBHoCcTh. KorepentHocts. MHTEpdEpeHIisa cBeTa OT ABYX TOUYCYHBIX MCTOYHUKOB.
HNuTtepdepenninonnas kaptuHa. Pacmpenenenre MHTEHCMBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TUIeHKax. MHTepdhepoMeTpsl.

Judpakuus. [Tpuanun [oiirenca — @penens u npuHIUN cyneprno3uiuu. [ padudeckuii MmeTon
CIIO’KEHHSI TapMOHUYECKUX KojeOaHuid. Juppakuus cBera Ha KPyrjoM OTBepCTUH. 30HBI DpeHens.
Hudpakuus ceera Ha nucke. Judpakmus Opaynrodepa. Judpakius ceeta Ha menu. Judpakmaron-
Has pemeTka. JudpakinonHas penerka Kak CleKTpaabHbIA TprOop.

Honsipu3anust cBera. DIUIMNITUYECKAs. W JMHEHHAsA MOJSIPU3ALUs JEKTPOMArHUTHOW BOJIHBI.
Bonna, nonsipusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOJISIPU30BAHHBIM U YACTUYHO IMOJSPU30BAHHBIN
ceeT. Crenenpb nosspusanuu. [lonspusanusa cBeta npu OTpakKE€HUH U MIPEIOMIIEHUHU. YToJ bprocrepa.
[Tonspusanus cBera MpH JABOMHOM JydenpenomieHHH. 3akoH Mamtoca. MHTepdepeHuns momspuso-
BaHHBIX JIy4YeH.

KBanroBas ontuka

TemnoBoe u3iaydeHue. B3anMoneicTBUE H3Iy4YECHHS C BEHIECTBOM M €r0 XapaKTEPUCTHKH.
DOHepreTuyeckas CBeTUMOCTb. VcmyckaTenbHasi criocooHocTs. IlornomarensHast crnocodnocts. OcBe-
HIEHHOCTh MOBEPXHOCTH M30TPOIHBIM H3JIy4eHHEM. [ IIOTHOCTh sHEprun n3nydeHus. 3aKOHbl paBHO-
BECHOT'0 TeryioBoro uanyueHus. 3akon Kupxroga. @opmyna [Tnanka. 3akon Credana — bonpiimana.
3akoH cMenieHua Buna.

®otonbl. Potonsl. UMnynbsc u sHeprus gorona. @orospdexr. BonprammnepHas xapakTepucTu-
Ka BakyyMHOro (otodseMeHnTa. 3akoHbl GoTodpdexra. TopMo3HOE pEeHTreHOBCKOE H3aydeHue. -
¢dext Komnrona. JlaBnenue ceera. OnbiThl JleOeneBa. JlaBieHue myyka cBera.

Pa3nen 5. AtomHas pusuka
Bboposckas teopusi aroma. Criexktp uzinydeHus aroma Bojgoponaa. @opmyna banemepa. [lnane-
TapHas Mozenb atoma. OnbiTel @panka u I'epua. Teopus BogopoononodHoro nona. Ilocrynarsr bo-
pa. CkopocTh U paanyc opOUTHI diiekTpoHa. CIIEKTp SHEPTHM AIEKTpoHA. Y poBHHU dHepruu. Ucmycka-
HUE U MOIJIOIIEHUE CBETA AaTOMOM.



OcHOBBI KBaHTOBOIl MexaHUKHM. KopnyckyssipHO-BOIHOBOM ayanu3M. BosHbl ge bpoiins.
®opmynsl 1e bpoins. udpakuus 31eKTpoHOB U HEUTPOHOB B KpucTaiuiax. BoiaHoBas ¢pyHkuus u ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna ae bpoitns kak pemenune ypaBHenue llpenunrepa nis cBo-
6oaHOI1 yacTuubl. HeonpeaeneHHOCTH KOOPAMHATHL U UMITyJIbca. COOTHOIIEHUE HEONPEIeICHHOCTEH.
VYpasuenue llIpeaunrepa ajisi craimoOHapHbBIX COCTOSIHUNA. CIIEKTp SHEPTUid.

Ctpoenne aroma. ATOM BOJOpOJa B KBAHTOBOM MexaHuKe. CIIEKTp SHEPTUil AJIeKTpoHa. DHEp-
reruyeckre ypoBHU. [loTeHIMansl BO30yxA€HUS 1 HOHU3aluu atoma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBanToBble uncna. CpaBHeHue ¢ teopuei bopa. 'mpomarautHoe otHomeHue. CIMH 3JIEKTpOHA.
MHOr037eKTpOHHbIE aTOMBbl. JJEKTpOHHbIe KoHburypauuu. Ilepuoanueckas cuctema >3JI€MEHTOB
MenneneeBa. OnekrponHble 000m0uku U cinou. [Ipunnun [aymu. Oneit tepna u I'epnaxa. ekt
3eemaHa.

®u3uka aToMHOro sigpa. CoctaB v XapakTEPUCTUKHU aTOMHBIX sifiep. CaMOInpon3BOIBHBIN pac-
MaJl YaCTUIbI. Y CJIOBHE CAMONPOU3BOJIBHOIO pacnaaa. DHEPrus CBsA3U. Y IejibHas Heprus cBsizu. Ka-
nenbHask MOJIENb sapa. BeiBox Gopmysbl, onmuchIBaONIEH 3aBUCUMOCTh yIEIbHOW SHEPTUU CBSI3U OT
MAacCOBOTO yucia. PalnOoakTUBHOCTh. 3aKOH PaJMOaKTUBHOIO pacnana. fAnepHble peakiuu.

4.2. Coagepxanue JeKI Ul

Ne ConepixaHue JIEKIIUI Kor-s0
/1 P JacoB
1. BBenenune. Kunemarnka MaTepuaibHON TOYKH M BPAIIATEJIbHOT0 ABHKEHHS. 2

[Ipenmer u 3agaun kypca puznku. Ou3nKa Kak OCHOBA €CTECTBEHHOHAYYHBIX 3HA-
HUl. CBs3b QUBHKU C CEIHCKOXO3SHCTBEHHBIM MPOW3BOJACTBOM. Poib  (pusuku B
oXpaHe oKpyxarorieit cpenbl. CTpykTypa Kypca QU3HKH.

MexaHn4eckoe IBUKEHUE UM €ro OTHOCUTENbHOCTh. Ilepememienue u myth. CKo-
pocCTh, yCKOpeHHe. PaBHOMEpHOE NPSIMOJIMHENWHOE IBUXEHHE. PaBHOYCKOpEHHOE
NPSIMOJIMHEMHOE JIBM)KEHHE. YTJIOBOE MEPEMEIIECHHE, YIJIOBas CKOPOCTh, YIIIOBOE
ycKopeHue. PaBHOMEpHOE NPSAMOJIMHENHOE IBHKEHUE. PaBHOYCKOpEHHOE Bpalla-
TEJIBbHOE IBUKECHUE

2. | Mexannueckue KoJie0aHMs U BOJHBI. ['apMOHHUECKHE KOJICOAHUS U UX MapaMeT- 2
pbl. CMeleHne, CKOpOCTh, YCKOPEHUE MPU FTapMOHUYECKOM  KOJ1e0aTeIbHOM  JIBU-
xeHuu. IlonaHas sHeprus rapMOHHMYECKHX KoyieOaHWH. MasTHUKHU (TIPYKUHHBIM,
bu3nYecKuii, MaTeMaTHYECKUM). YTIpPyrue TrapMOHUYECKHE BOJHBI (ypaBHEHHE
BOJIHBI, ()a30Basi CKOPOCTb, JUTMHA BOJIHBI, BOJTHOBOE YHCJIO).

3. | AtomHas u sinepHasi ¢pusuka. Ctpoenue aroma. OnsiT Pesepdopna. KBanrossie 2
noctynarel bopa. Moaens aroma Bomopoaa no bopy. CtpoeHue aToMHOTO sijpa.
PaguoakTuBHOCTH. 3aKOH paJuMOaKTUBHOIO pacnana. EcTecTBeHHas M MCKYCCTBEH-
Hasl paIUOAKTUBHOCTD. SIIepHbIe peaklnu.

Hroro 6
4.3. Conep:xanue JJadl0OpPaATOPHBIX 3AHATHH
Ne . Kon-Bo
wn HaunmeHnoBaHMe 1a00paTOPHBIX 3aHATUN 4ACOB
1 BBoanslii nncrpykrax no Th. Omnpenenenue norpemuocTteil usmepennid. Onpe- 2
JieJICHHE IUIOTHOCTH TeJl IPAaBUJIBHOM reOMEeTpUIEcKOi (popMel
2 M3yueHne rapMOHUYECKHX KOJIEOaHUI ¢ TOMOIIBIO NPY>KUHHOTO MasiTHUKA 2
3. Onpenenenne ko3 duimenTa TMneiHoro pacimpeHus TBEPAOTo Tea. 2
4 Ornpenenenrie S5KBUBAJICHTHOTO CONPOTUBIIEHHS PH NIOCIIEI0BATENBHOM U IapaJl- 2
JIETTbHOM COEAMHEHUSIX
5 Omnpenenenue Gpokyca U ONTUIECKON CHIIBI COOMpAIOIIEH U PACCEHBAIOIICH JTUH3BI 2
Hroro 10
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4.4. Conpep:xanue NPpaKTHYECKUX 3aHATUI

[IpakTuyeckue 3aHATUS HE IPEAYCMOTPEHBI YUCOHBIM IIJIAHOM.

4.5. Buabl u cofepxaHue CaMOCTOSITEIbHON pa0doThl 00y4aroIuXcst

4.5.1. Bunsl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs

Bunbl camocTosiTenbHOM paboThl 00yYaronIuXCst KonnuectBo yacos
BrInonHeHne KOHTPOJIbHOW PabOoTHI 29
CaMoCTOSsITeNbHOE H3YYCHUE OT/ACIBHBIX TEM U BOIIPOCOB 29

Hroro 58

B cooTBeTcTBUU € y4eOHBIM MJIaHOM TPYAOEMKOCTh KOHTPOJIS COCTaBIIsAET 4 Haca.

4.5.2. ConepxaHue caMOCTOSTEIIbHONW PabOThI 00yUYatOIIHUX CS

n/

HaunmenoBanue Tem 1 BOpocoB

Kon-Bo
4acoB

Kuneruyeckasi Teopusi pABHOBECHOTO H/IeajibHOTro ra3a. KoHmeHTpamus Mo-
nekyn. OyHKUUS pacnpeiesIeHUs: MOJIEKYJ MPOCTPAaHCTBE U MO ckopocTsaMm. Cpeni-
Hue ckopoctu. JlaBnenue raza. [IpubnmkeHHOE BBIpaXKEHHE JI CPETHEro uucia
yIapoB MOJEKyNl O cTeHKY. CBfA3b JaBJIEHUS CO CPEIHUM 3HAYEHUEM KBajpara
CKOpocTH MoJIeKyJbl. OCHOBHOE ypaBHEHUWE KMHETUYECKOW Teopuu rasza Pacmpe-
nexenne Makcseiia — boibimana.

17

TepmoaunaMuka uaeajabHoro raza. Moss Benjecta. Yucno ABoraapo. Modsp-
Hasg Macca. YpaBHEHUE COCTOSIHUS WJeanbHOro rasza. 3akoH Jlanbrona. CpenHsis
SHEpPrus MOJIEKYJbl. BHYTpEHHsisE 3HEprusi ujeanbHOro rasa. M3oxopuueckui
nporecc. TermnoeMKocTh UIeaTbHOTO ra3a MpH MOCTOSTHHOM oO0beMe. Yucio cre-
neHel cBo0oabpl MosIeKybl. PaBHOpacnpenenenue sueprun 110 crenensm cBobo-
nel. 300apuyeckuit mporecc. TennoeMKocTh UIealbHOTO Ta3a MPHU MOCTOSTHHOM
nasineHun. M3orepMmuueckuii mporece. AnnadaTHIeCKUid mporecc. DHTPONUS Uie-
AJIbHOT'O I'a3a. 3HTpOHI/I$I HACAJILHOTO Ira3a 1 BTOPOC HAYaJI0 TCPMOANHAMUKH.

17

JuexkTpudeckuii Tok. Cuna Toka. BeiBog GopMyibl, CBA3BIBAIONIEH TIOTHOCTH
TOKa ¥ CPEJIHIOI0 CKOPOCTh HOCUTENEH TOKa. 3aKOH coxpaHeHus 3apsina.CoeAnHeHus
MPOBOAHUKOB. [IMOTHOCTP KOHBEKTUBHOTO TOKAa B 3apsSKEHHOM LMIMHIpE, Bpa-
IAFOIIEeMCs BOKPYT coOCTBeHHOU ocu. CTopoHHME CHITBbl. PaboTa CTOPOHHUX CHI
IpU TIEpPEHOCE HOCUTEN TOKAa. OIJEKTpOABIXKYyIIas cuia. HanpsokeHue
Ha HEOJAHOPOJHOM y4acTke 1enu. 3akoH Oma i mojaHo# uenu. MonHocTh Toka
U yJeNbHasi MOIIIHOCTh TOKA.

18

JeiicTBMe MATHUTHOI'O MOJISI HA 3apsiibl U TOKU. MarautHoe nosie. MarauTHas
uHAyKIua. CWiioBble TUHUUM MarHUTHOTO noJia. Cuna Jlopenua. [[Buxenue 3aps-
KEHHOM YacTULBl B OJTHOPOJHOM U IMOCTOSSHHOM MArHUTHOM Tiojie. JIBrkeHue
BJIOJIb CWJIOBOM JMHUM. JIBMIKEHHE MO OKPYKHOCTH. 3aBUCHMOCThH pajgnyca OK-
PYKHOCTU OT CKOPOCTH JBUKEHUS YaCTULbIL. J[BU>KEHME 110 BUHTOBOU nuHuu. Illar
Y paJuyC BUHTOBOW JIMHUU. [[BM)KEHUE 3apsyKEHHOM YacCTHUIIbI B AJIEKTPUYECKOM
Y MarHuTHOM moJisix. OnpeneneHue OTHOLIEHUs 3aps/ia JIEKTPOHA K €ro Macce
METOJ0M MarHeTpoHa. /[eficTBe MarHUTHOIO MOJIS

Ha IPOBOJHUK ¢ TokoM. Cuna Amnepa. KoHTyp ¢ TOkOM B MarHuTHOM nosje. Mar-
HUTHBII MOMEHT.

18
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OcHOBBI KBaHTOBOH MexaHuKH. KopryckyisspHO-BOIHOBOH Ayanus3Mm. BonHsl ae
Bpoiinsa. ®opmynsr ne bpoits. Audpakiuus 3J€KTPOHOB U HEUTPOHOB B KPUCTAJI-
nax. BonnoBast pynkuuss u ee cmbici. YpaBHenue lllpeaunrepa. Bonna ge bpoii-

N5 Kak pemeHue ypaBHeHue [lpeaunrepa miis cBoOomHoi vactuilel. Heompene- 18
JIEHHOCTU KOOpAMHATHI U UMITysbca. COOTHOIIEHHE HEONpeAeIeHHOCTEN. Y paB-
Henue [lpenunrepa nis craliMoOHapHBIX COCTOSIHUI. CIIEKTp SHEPrUi.

Hroro 88

5. YueOHO-MeTOAMYECKOE 00eciedeHrne CaMOCTOATEIbHOI padoThl 00y4aK0IMXCs

VYuebHo-MeTonueckue pa3padboTku umetorcst B Hayunoit  Oubnuoreke ®I'BOY BO HOxHo-

VYpansckuii [AY:

1.

®uszuka [DNeKTpOHHBIN pecypc] : METOA. yKa3aHus MO0 U3YyYEHUIO NUCLUIUIMHBI U 3aJaHue I
KOHTPOJIbHOM palOThl CTyAE€HTaM 3a0YHOIO OTJEJIEHUS arpOHOMMUYECKOW CIEIUaTbHOCTH /
coct. C. C. benoycosa ; FOxuo-Ypansckuit ['AY, MHcTutyT arposkonorun .— YensaOuHCK:
IOxnO-Ypanbckuit 'AY, 2017 .— 76 c. : Tabn. — C npwit. — bubmumorp.: c. 74 (5 Hass.) .— 1
MB .— Jloctyn u3 nokansHoi cet MAD http://192.168.2.40/Books/ppm037.pdf .— Joctyn
u3 cetn Mutepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

Jlunamuka. 3aKOHBI COXPAaHEHHMS] B MEXAHUKE [DNEKTPOHHBIA pecypc]| : METOA. yKa3aHus Ui
BBITIOJTHCHUS MPAKTHYECKUX M CaMOCTOSTENBHBIX padot mo ¢usuke / coct. C. c. benoycona ;

IOxHo-Ypanbckuit 'AY, UHcTuTyT arposkosorun .— Mmuacckoe: FHOxHo-Ypanbckuili 'AY,
2017 .— 44 c. : un., Tabn. — bubmuorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— JlocTyn U3 JOKaIbHOU
cetu UMAD http://192.168.2.40/Books/ppm060.pdf .— Joctym wu3 ceru UnrepHer

http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunemaruka [DneKTpoHHBIN pecypc] : METOA. yKa3aHUs AJs MPAKTUYECKUX U CAMOCTOATENb-
HbIX padoT no ¢usuke / coct. C. C. benoycosa ; KOxno-Ypanbckuii 'AY, UHCTUTYT arposko-
norun .— Muacckoe: KOxHo-Ypansckuii 'AY, 2017 .— 28 c. : uin., Tabn. — C npun. — buob-
auorp.: c¢. 26 (6 wmazB.) .— 0,5 MB .— Jloctryn wu3 JnokampHOW cetu HAD
http://192.168.2.40/Books/ppm062.pdf — Hocrym u3 ceTn WuTepuer
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

IToCTOSHHBIN ANIEKTPUYECKUI TOK [DJIEKTPOHHBIN pecypc] : METOA. YKa3aHUs ISl BHIIOJHEHUS
MPAKTHYECKUX M CaMOCTOATENbHBIX paboT mo ¢usuke / coct. C. C. benoycoa ; HOxHo-
VYpaneckuiit 'AY, Uuctutyt arposkonorun .— Mmuacckoe: IOxno-Ypansckuii 'AY, 2017 .—
44 c. : un., Tabn. — bubmuorp.: c. 41 (7 nase.) .— 0,5 MB .— JlocTyn W3 JOKaJIbHOU CETH
HUAD http://192.168.2.40/Books/ppm063.pdf — Hoctryn w3 cetu  HuTepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

OnexTpocTaThKa [ DJIEKTPOHHBIM pecypc]| : METOA. yKa3aHUs JUIsl BBIIIOJHEHUS NMPAKTUYECKUX U
camocToATeNbHBIX padoT nmo ¢usuke / coct. C. C. benoycona ; IOxuo-Ypansckuit 'AY, Un-

CTUTYT arposkosioruu .— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 50 c. : w1, Tabn. —
bubmuorp.: c¢. 47 (5 Ha3B.) .— 0,8 MB .— Jloctryn wu3 mnokampHOH cetu HAD
http://192.168.2.40/Books/ppm064.pdf — Hocrym u3 ceTH WNuTepuer

http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

6.D0oHJ OLIEHOYHBIX CPEACTB/IJIA NPOBEACHHUS
NMPOMEKYTOYHOH aTTeCTAIMU 00y4Ar0IIMXCS

Jlnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedoBanusim OI'OC

BO pa3paboTtan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS
IIPOMEKYTOUYHOM aTTecTalluu OOy4aroIuXcsl M0 JUCHUIUIMHE. DOHA OLEHOYHBIX CPEJICTB MpPEJCTaB-
neH B [lpunoxenun Nel.
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http://192.168.2.40/Books/ppm037.pdf
http://188.43.29.221:8080/webdocs/iae/ppm037.pdf
http://192.168.2.40/Books/ppm060.pdf
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf
http://192.168.2.40/Books/ppm062.pdf
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf
http://192.168.2.40/Books/ppm063.pdf
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf
http://192.168.2.40/Books/ppm064.pdf
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf

7. OCHOBHAsl M JONOJTHUTEJIbHAsI ydeOHasi IMTepaTypa, HeoOXoaumMas
AJI51 OCBOCHMS AU CHMILTUHBI

OcHOBHas M JOTIOJHUTEbHAS yaeOHas muTepaTypa umeerca B HayuHoit OubmmoTeke M 3iek-
TpoHHOHU MH(pOpMarmoHHo-00pazoBaTensHO cpeae PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHasi iuTEpaTypa
1. I'paboBckuit, P.1. Kypc pusuku [DnexTpoHHsbIi pecypc] : yued. mocodue — DIeKTpOH. JaH. —
Cankr-IlerepOypr : Jlaus, 2012. — 608 ¢. — Pexwum nocryna: https://e.lanbook.com/book/3178
2.I'paboBckuii, P.1. COopHUK 3a1a4 110 Gu3MKe [ DNEKTPOHHBIHA pecypc] : yued. mocodune — Diek-
TpoH. nan. — Cankrt-IletepOypr : Jlans, 2012. — 128 ¢. — Pexum gocry-
na:https://e.lanbook.com/book/3899

JonoJHUTEIbHAA JINTEPATypa

1. Kanamnaukos, H.I1. ®usnka. HaTEpHET-TeCTHpOBaHUE 0A30BBIX 3HAHUN [ DIEKTPOHHBIN pecypc] :
yue6. mocobue / H.I1. Kamamuukos, H.M. KoxxeBaHrkoB. — DnektpoH. gan. — Cankr-IletepOypr :
Jlanb, 2009. — 160 ¢. — Pexxum goctymna: https://e.lanbook.com/book/172

2.Kypb6aues, 10.®. duszuka : yueoHoe nmocodue / F0.D. Kypbaues. - M. : EBpaszuiickuii OTKPBITHIN
UHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To ke [DnexTpoHHbIi pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773

3. Tpodpumona, T. U. Kypc ¢pusuxu [Tekcr] : yauedHoe mocobue / T. U. Tpodumosa. - 7-e u3z.,
ctep. - M. : Beiciias mkoua, 2003. - 542 c.

8. Pecypcbl uHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH «AHTepHeT», HEOOX0AMMBbIe
JJIS1 OCBOEHMS TN CIUNIIMHBI

1. EnnHOE OKHO AOCTyIa K y4eOHO-METOIMYeCKUM pa3padboTkam https://toypray.pd
2. OBC «JIauwy» http://e.lanbook.com/

3. YuuBepcuretckas oudarnorexka ONLINEhttp://biblioclub.ru

4. Hayunas snextpoHHast OunbaroTeka «elLibrary»http://elibrary.ru

9. MeToauvecKkue YKa3aHUs Il 00y4al0IIUXCH 10 OCBOCHUIO JUCUMILIIHHBI

YyebHo-MeToanYecKue pa3paboTku MerTcs B HayuyHoiOnOIMoOTeKe M 3JEKTPOHHON HH(OP-
MalroHHO-o0pa3zoBaTensHOl cpene PI'BOY BO OxHo-Ypanbckuii [AY:

1. ®usuka [DneKTpOHHBIN pecypc] : METOA. YKa3aHUs MO U3YUEHUIO NUCLMIUIMHBI U 3aJaHue JUIst
KOHTPOJBbHON PA0OTHI CTYAEHTaM 3a04YHOTO OTHAEJICHHS] arpOHOMHYECKON CHEelHalbHOCTH /
coct. C. C. benoycoBa ; FOxno-Ypansckuit 'AY, UactutyTt arposkonorun .— YensiOnHCK:
IOxnO-Ypanbckuii 'AY, 2017 .— 76 c. : Tabn. — C npwit. — bubmwmorp.: ¢. 74 (5 Ha3p.) .— 1
MB .— [loctyn u3 jokanbHOM cet MAD http://192.168.2.40/Books/ppm037.pdf .— octymn
u3 cetn Matepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

2. Jlunamuka. 3aKOHBI COXpaHEHHsI B MEXaHMUKe [DJEKTPOHHBINA pecypc] : METOA. yKa3aHHs IS
BBITIOJTHCHUST TIPAKTUYECKUX U CaMOCTOSITENBHBIX padboT mo ¢usuke / coct. C. c. benoycona ;

HOxHo-Ypanbckuit 'AY, UuctutyT arposkonorun .— Muacckoe: FOxHo-Ypansckuii ['AY,
2017 .— 44 c. : un., Tabn. — bubmmorp.: c. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn u3 JiokaibHOU
cetu HAD http://192.168.2.40/Books/ppm060.pdf .— Hdoctym wu3 ceru HHtepuer

http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

3. Kunematuka [DJeKTpOHHBINA pecypc] : METOA. yKa3aHUs JUIsl MPAKTHYECKUX U CAMOCTOSTEIb-
HbIX padoT o ¢usuke / coct. C. C. benoycosa ; IOxnHo-Ypansckuii 'AY, UHCTUTYT arposko-
norun .— Mmuacckoe: FOxno-Ypansckuit AV, 2017 .— 28 c. : w1, Tabn. — C npun. — buo-
auorp.: c¢. 26 (6 ma3zB.) .— 0,5 MB .— Jloctym w3 JjokampHOM cetn WAD
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file:///C:%5CUsers%5CUser_04%5CAppData%5CLocal%5CTemp%5CTemp1_18_5%D0%B0%D0%B7_%D0%911.%D0%91.18_%D0%A0%D0%9F%D0%94%D1%82-%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0.zip%5C18_5%D0%B0%D0%B7_%D0%911.%D0%91.18_%D0%A0%D0%9F%D0%94%D1%82-%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%5C%D0%93%D1%80%D0%B0%D0%B1%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%A0.%D0%98.%20%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA%20%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%20%D0%BF%D0%BE%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B5%20%5b%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%5d%20:%20%D1%83%D1%87%D0%B5%D0%B1.%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5%20%E2%80%94%20%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD.%20%D0%B4%D0%B0%D0%BD.%20%E2%80%94%20%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%20:%20%D0%9B%D0%B0%D0%BD%D1%8C,%202012.%20%E2%80%94%20128%20%D1%81.%20%E2%80%94%20%D0%A0%D0%B5%D0%B6%D0%B8%D0%BC%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%B0:%20https:%5Ce.lanbook.com%5Cbook%5C3899
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file:///C:%5CUsers%5CUser_04%5CAppData%5CLocal%5CTemp%5CTemp1_18_5%D0%B0%D0%B7_%D0%911.%D0%91.18_%D0%A0%D0%9F%D0%94%D1%82-%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0.zip%5C18_5%D0%B0%D0%B7_%D0%911.%D0%91.18_%D0%A0%D0%9F%D0%94%D1%82-%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%5C%D0%9A%D0%B0%D0%BB%D0%B0%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9D.%D0%9F.%20%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0.%20%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D1%85%20%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9%20%5b%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%5d%20:%20%D1%83%D1%87%D0%B5%D0%B1.%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5%20%5C%20%D0%9D.%D0%9F.%20%D0%9A%D0%B0%D0%BB%D0%B0%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9D.%D0%9C.%20%D0%9A%D0%BE%D0%B6%D0%B5%D0%B2%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2.%20%E2%80%94%20%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD.%20%D0%B4%D0%B0%D0%BD.%20%E2%80%94%20%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%20:%20%D0%9B%D0%B0%D0%BD%D1%8C,%202009.%20%E2%80%94%20160%20%D1%81.%20%E2%80%94%20%D0%A0%D0%B5%D0%B6%D0%B8%D0%BC%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%B0:%20https:%5Ce.lanbook.com%5Cbook%5C172
file:///C:%5CUsers%5CUser_04%5CAppData%5CLocal%5CTemp%5CTemp1_18_5%D0%B0%D0%B7_%D0%911.%D0%91.18_%D0%A0%D0%9F%D0%94%D1%82-%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0.zip%5C18_5%D0%B0%D0%B7_%D0%911.%D0%91.18_%D0%A0%D0%9F%D0%94%D1%82-%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%5C%D0%9A%D0%B0%D0%BB%D0%B0%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9D.%D0%9F.%20%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0.%20%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D1%85%20%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9%20%5b%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%5d%20:%20%D1%83%D1%87%D0%B5%D0%B1.%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5%20%5C%20%D0%9D.%D0%9F.%20%D0%9A%D0%B0%D0%BB%D0%B0%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9D.%D0%9C.%20%D0%9A%D0%BE%D0%B6%D0%B5%D0%B2%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2.%20%E2%80%94%20%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD.%20%D0%B4%D0%B0%D0%BD.%20%E2%80%94%20%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%20:%20%D0%9B%D0%B0%D0%BD%D1%8C,%202009.%20%E2%80%94%20160%20%D1%81.%20%E2%80%94%20%D0%A0%D0%B5%D0%B6%D0%B8%D0%BC%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%B0:%20https:%5Ce.lanbook.com%5Cbook%5C172
file:///C:%5CUsers%5CUser_04%5CAppData%5CLocal%5CTemp%5CTemp1_18_5%D0%B0%D0%B7_%D0%911.%D0%91.18_%D0%A0%D0%9F%D0%94%D1%82-%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0.zip%5C18_5%D0%B0%D0%B7_%D0%911.%D0%91.18_%D0%A0%D0%9F%D0%94%D1%82-%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%5C%D0%9A%D0%B0%D0%BB%D0%B0%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9D.%D0%9F.%20%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0.%20%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D1%85%20%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9%20%5b%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%5d%20:%20%D1%83%D1%87%D0%B5%D0%B1.%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5%20%5C%20%D0%9D.%D0%9F.%20%D0%9A%D0%B0%D0%BB%D0%B0%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9D.%D0%9C.%20%D0%9A%D0%BE%D0%B6%D0%B5%D0%B2%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2.%20%E2%80%94%20%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD.%20%D0%B4%D0%B0%D0%BD.%20%E2%80%94%20%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%20:%20%D0%9B%D0%B0%D0%BD%D1%8C,%202009.%20%E2%80%94%20160%20%D1%81.%20%E2%80%94%20%D0%A0%D0%B5%D0%B6%D0%B8%D0%BC%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%B0:%20https:%5Ce.lanbook.com%5Cbook%5C172
http://biblioclub.ru/index.php?page=book&id=90773
http://biblioclub.ru/index.php?page=book&id=90773
http://biblioclub.ru/index.php?page=book&id=90773
http://192.168.2.40/Books/ppm037.pdf
http://188.43.29.221:8080/webdocs/iae/ppm037.pdf
http://192.168.2.40/Books/ppm060.pdf
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf

http://192.168.2.40/Books/ppm062.pdf — JHocTyn u3 ceTu Wutepuer
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

4. TIoCTOSITHHBIN JIEKTPUUECKHUI TOK [ DIEKTPOHHBIN pecypc] : METOA. YKa3aHUS JJIs BBITOTHEHUS
NPAaKTUYECKHX M CaMOCTOATENbHBIX pabor mo ¢usuke / coct. C. C. benoycosa ; HOxHo-
Vpansckuii ['AY, Uucturyt arposkosioruun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2017 .—
44 c. : un., Tabn. — bubmwmorp.: c. 41 (7 vazs.) .— 0,5 MB .— JlocTyn U3 JOKaIbHOW cEeTH
HNAD  http://192.168.2.40/Books/ppm063.pdf .—  Joctym w3 ceru  HuTepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

5. DnektpocTaTuka [ DJIEKTPOHHBIN pecypc| : METO/. YKa3aHUs IS BBITIOJHEHUS MPAKTHYECKUX U
caMmocTosTeNnbHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxuo-Ypansckuit 'AY, Un-
CTUTYT arposkojorun .— Mmuacckoe: KOxno-Ypansckuit 'AY, 2017 .— 50 c. : wr., Tabn. —
bubmuorp.: c. 47 (5 wmazB.) .— 0,8 MB .— Jloctym wu3 nokampHOUW cetu WAD
http://192.168.2.40/Books/ppm064.pdf — JocTtyn u3 cetn WutepHer
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

10. UudopmanuoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble IIPH OCYIECTBJICHUN 00Pa30BaTeJIbLHOI0
npoiecca no AMCUMILINHE, BKJIOYasi epevyeHb MPOrPaMMHOIo odecredeHnst
U HH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM,

B Hayunoii OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM TaHHBIX:

- Uadopmanmonno-cnpaBounas cucrema ['OCToB Texakcnept http://www.cntd.ru.

[IporpammHuoeoOecieueHue:

- Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genu-
ine, JInnensnonusiimoropop Ne 47544514 or 15.10.2010

- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level,
JInuensnonnsiigoroBop Ne 47544515 ot 15.10.2010

- Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIuiieH3uOHHBINH0TOBOP
Ne 47544515 ot 15.10.2010

- AntuBupyc Kaspersky Endpoint Security mis Ousneca, Jlunensuonusiii goroop Ne 17EO0-
161220-114550-750-604 ot 20.12.16

- OmnepanmoHHas crcTeMa CrelaabHoro HazHaueHus «Astra Linux Special Edition» ¢ oducHoi
nporpammoii  LibreOffice (FOYpI'AY), Jluneusuonnsii morosop Ne PBT-14/1653-01-BY3 or
14.03.2018 (beccpounas)

11. MaTepuajbHO-TeXHUYecKas 0a3a, He0OXoAUMAS ISl OCYIIeCTBICHUS
00pa3oBaTeIbLHOIO NMpolecca no TUCHUILINHE

[Tepedenn yueOHBIX Jab0paTOpPUid, ayTUTOPHI, KOMITBIOTEPHBIX KJIACCOB

1. Yuebnast aynuropus AJis MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIA, OCHAIIEHHAS MYIIBTHME
TUHHBIM 000pyA0BaHUEM (KOMIIbIOTEpH BUacopoekTop) 103,202.

2. YdeOHasayTuTOpUs JJIsl IPOBEJACHUS TMPAKTUYCCKUX 3aHATUMN, 3aHATUI CEMUHAPCKOTO THIIA,
BBITIOJTHEHUS] KYPCOBBIX pa0oT, IPYNIOBBIX U MHIWBUIYaJbHBIX KOHCYJIbTALUN,TEKYIIEr0 KOHTPOJIS U
nmpoMexyTouHoi arrectanuu 105,107 .

3. Jlabopatopus ¢uzuxu 107 .

4. ITomereHus A1 CaMOCTOSITEbHOM paboTsl oOyvaromuxces 103, 308 1 ManbIil YUTaTBHBIN 321
OMOIMOTEKH.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PYI0BAHUS
Bbapometp bP -52
KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PEIIETKH
Mopenb 3neKTpoABUTaTENs
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http://192.168.2.40/Books/ppm062.pdf
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf
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DIEeKTPOCKOI 1ab0paTOPHBII

HaGop rpy30B 110 MexaHHKe

Ha6op nunamomeTpoB

Ha6op npyxun

OrsuBo BO3IyIITHOE

[lIratuB n3onupyromUn

Becsl yaueOHbIE ¢ TUpsSMHU

BonbT™meTp nabopaTtopHbIi

Peocrat PIT-6M naGopatopHsrii
Kanopumertp

[ltatus nadoparopusii LLIJI-2
[Mucronet GammcTHYECKU
Jlabopartopuslit Habop «TemmoBbIe MPOIECCHI»
CTONUK NOAbEMHBIN

CTpesiku MarHUTHBIE

JlaGopatopuslit Habop «I3omporecchr»

12. UnHoBanuoHHbIe GopMbl 00pPa30BATEIbHBIX TEXHOJIOTHIH

WU 3aHATHA

®opmbl pabOTHL Jlexunu

I13

I/IHTepaKTI/IBHHe 3aHATHUA

+

PaboThl B MabIX rpymmax
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1. KommnereHuum c ykazanuem 3tana ux ¢gopmuposanus B nponecce ocsoennst OIIOII

Komnerenuu 1o qanHo# qucuuiiMae GOopMHUPYIOTCS Ha MIPOJBUHYTOM 3TaIle.

KonTponupyembie KoHTponupyemblie pe3ynbTaTsl 00y4eHUs M0 AUCIHILTHHE
Pe3yNbTaThl OCBOE-
nus OTOI 3HAHUS YMEHHUS HaBBIKA
(KOMITETEHITHN )
OIIK-2 OO6yuatommiicst nmopkeH | OOyvaronuiics  goi- | OOydJaroniuiicss J0KeH

CIOCOOHOCTH MPUMeE-
HSATh COOTBETCTBYIO-
it pusmko-
MaTeMaTHYCCKUH all-
napat, METO/Ibl aHa-
JIM3a U MOJICITUPOBa-
HUSI, TEOPETUICCKOTO
U KCIICPUMECHTATb-
HOT'O UCCJIEIOBAHMS
IIPH PEIICHUH TIPO-
(heccuoHaIbHBIX 3a-
a4

3HATh:0CHOBHBIC (U3HUYE-
CKHE 3aKOHBI, SBICHUS U
MPOIIECChl, Ha KOTOPBIX
OCHOBAHBI TIPUHIIAITBI
JEHCTBUS OOBEKTOB TIPO-
(heccroHaIbHOM nes-
TETBHOCTH M  KOTOpHIE
WCIIONIB3YIOTCSA  JUIA  pe-
HICHUsT TpodecCHOHATb-
Heix 3amad - (b1.B.18-
3.1)

KEH
YMETh:HCIOIb30BaTh
OCHOBHBIE (pr3HUecKHe
3aKOHBI W MOHATHS IS
peuieHus Tpodeccuo-
HAJTBHBIX  3a7a4 -
(b1.b.18-¥.1)

BIIQ/ICTh: HABBIKAMU
MPUMEHEHHSI  COOTBET-
CTBYIOLIETO ¢buzuko-
MaTeMaTHYeCKOTo  am-
napara, MeTO/IOB aHaJH-
32 ¥ MOJIEIUPOBaHUS,
TEOPETUYECKOTO H IKC-
MEPUMEHTATIBHOTO  HC-
CIICTIOBAHMS TIPU Ppelie-
HUM  TpodhecCHOoHab-
HbiX 3amad - (b1.b.18-
H.1)

2. Tloka3zaTeyiu, KPUTEPUH U IIKAJIA OlleHHBAHHUS C(POPMHUPOBAHHOCTH KOMIIETEH M

[Toka3zarenu Kputepuu u 1mkasa olleHUBaHUs pe3yJbTaToB 00yUYEHHs 0 JUCLUIUIMHE
ouenuBanus | Henocrarounsiii | [locraTtounslii ypo- | Cpennuil ypoBeHb | Bblcokuil ypoBeHb
(BYH) YpOBEHb BEHb
b1.b.18-3.1 | ObOyuarouuiics He OOyuarommiics OO6yuaromuiics ¢ OO6yuaromuiics ¢
3HAeT OCHOBHBIE | C11a00 3HAET OCHOB- | HE3HAUYMTENbHBIMH | TpeOyeMoil cremne-
¢busnueckue 3a- HbIe (PU3UYECKHe OIIMOKaMH U OT- HBIO MOJTHOTHI U
KOHBI, SIBICHUSI U | 3aKOHBI, IBJICHUSA M | JEJIbHBIMU po0OE- | TOYHOCTH 3HAET OC-
IPOIIECCHl, HA KO- | TPOIIECCHl, HA KOTO- | JIaMU 3HAeT OCHOB- HOBHBIE (pu3Hue-
TOPBIX OCHOBaHbI PBIX OCHOBaHBI Hble GU3NYECKUE | CKHE 3aKOHBI, sIBJIE-
NPUHIUIBI IEHCT- | TPUHLUIBI ICHCT- | 3aKOHBI, ABJICHHUS U | HUS U MPOLIECCH, HA
BUsL OOBEKTOB BUsL OOBEKTOB IPO- | MPOLECCH], HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccroHab- (heccruoHanbHOM PBIX OCHOBAHBI MIPUHLIUIBI IEUCT-
HOM JEATENbHO- | JESITEIbHOCTH U KO- | IPUHIUIBI J€HCT- | BUS 0OBEKTOB MPO-
CTH U KOTOpBbIE TOPBIE UCIIONb3Y- BUSI OOBEKTOB IPO- deccrnonambHON
UCIOJb3YIOTCS IOTCS JUIsl pELICHUS (deccnoHanbHON NESITEbHOCTH U KO-
JUISL PELICHUs npoeCCUOHATIBHBIX | EATENBHOCTH U KO- | TOpBIE UCIIONb3Y-
npodeccuoHab- 3aja4 TOpBIE UCIONB3Y- | FOTCS JUISl pEILCHMS
HBIX 3a/1a4 IOTCS ISl pelieHusl | MpodecCHOHANBHBIX
po¢eCCUOHATBHBIX 3ama4
3a1a4
b1.5.18-Y.1 | O0yuaromuiicst He OO6yuarommiics OO0yuarommiics OO0yuaromuiics
YMEET UCIIOJNIb30- c1abo ymeer uc- YMEET UCIIONb30- YMEET UCIIOJNb30-
BaTh OCHOBHBIE I10JIb30BaTh OCHOB- | BaTb OCHOBHBIE (M- | BaTb OCHOBHBIE (hU-
¢duznyeckue 3a- Hble (U3UYECKUE | 3UYECKHE 3aKOHBI U | 3MYECKHE 3aKOHBI U
KOHBI Y TIOHATUS | 3aKOHBI U IIOHATHUS | MOHSTHUSA AJA pelle- | MOHSTUSA AJIS pellie-
JUISL PELICHUs JUISL pEeUIeHUs Ipo- HUS IpoeccHo- HUS IpoeccHo-
npo¢ecCuoHaIb- (eccrOHATBHBIX HaJIBHBIX 3a/1a4 C HAJIBHBIX 33124
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HBIX 3a/1a4 3aja4 HE3HAYNTEIIbHBIMU
3aTpyJHEHUSIMU
b1.b.18-H.1 | OGyuaromuiics e OOyuarommiics OO6yuaromuiics ¢ OO6yuarouuiics

BJIaJIceT HaBBIKA-
MU TIPUMEHEHUS
COOTBETCTBYIOIIIE-
ro pu3uKo-
MaTeMaTHIECKOTO
amnmapara, MeTo-
JIOB aHaJN3a 1
MO/JICIIMPOBAHUS,
TEOPETUIECKOTO H
HKCIEPUMEHTAIb-
HOTO UCCIIE/IOBa-
HUS TIPU PEIICHUN
npodecCuoHab-
HBIX 33724

ci1abo BiIajzeeT Ha-
BbBIKaMHU IMPUMCHC-
HUS COOTBETCT-
BYIOIIETO (PU3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTO/IOB
aHaJIM3a ¥ MOJICIIH-
pOBaHWsI, TEOPETH-
YEeCKOT0 M KCIIe-
PUMCHTAJIBHOI'O HUC-
CJICZIOBAHUS TIPU
pemeHnu mpodgec-
CHOHAJIBHBIX 33134

HEOOJIBIINMH 3a-
TPYAHEHUSIMU BJIa-
JieeT HaBBbIKAMU
MMPUMCHCHUSA COOT-
BETCTBYIOIIETO (hH-
3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTO/I0B
aHaJIM3a ¥ MOJICIH-
pOBaHMsI, TEOPETH-
YEeCKOTO M IKCIIe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHMUSI TIPH
pemeHnu mpodgec-

CcBOOOHO BIIaZIEET
HaBbIKaMU ITPUMC-
HEHHSI COOTBETCT-
BYIOIIETO (pH3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTO/I0B
aHaJIM3a ¥ MOJICIH-
pOBaHMsI, TEOPETH-
YEeCKOTO M KCIIe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHMUSI TIPH
peueHnu npodgec-
CHOHAJIBHBIX 33124

CHOHAJIBHBIX 3aJ1a4

3. TunoBbie KOHTPOJIbHBIE 32aHNS U (WJIH) MHbIE MATEPHUAJIbI, HEO0OX0AUMBbIE 1JIS1 OLEHKH 3HA-
HHU, YMEHHUIl H HABBIKOB W (WJIN) ONBITA 1eATEJIbHOCTH, XapaKTEePU3YIIUX 3Tanbl (POPMUPOBA-

HUS KoMIneTeHuuii B mpouecce ocsoenusi OINOII

TumnoBbie KOHTPOJIBHBIC 33JIaHUS U MaTEPHUAIIbI, HEOOXOAUMBIC ISl OIIEHKH 3HAHUH, YMEHUN U

HaBBIKOB, XapaKTEPU3YIOLIUX MPOABUHYTHIH 3Tan (pOpMHUPOBAHUS KOMIIETCHIIUN B IPOIIECCE OCBOCHUS
OIIOII, conepkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1

®usuka [DNEKTPOHHBIN pecypc| : METO. YKa3aHUs M0 U3YYCHUIO TUCIUIUIMHBI U 3aJjaHue IS
KOHTPOJBHONH pabOThI CTYACHTaM 3a0YHOTO OTIEICHHS arpOHOMUYECKOW CIEeIHaTbHOCTU /
coct. C. C. benoycona ; KOxno-Ypanbckuiit ['AY, UncTuTyT arposkosnoruu .— YenssOuHCK:
KOxno-Ypanbckniit 'AY, 2017 .— 76 c. : Tabn. — C npwit. — bubnmorp.: ¢. 74 (5 Ha3.) — 1
MB .— Jloctyn u3 nokanshoi cet MAD http://192.168.2.40/Books/ppm037.pdf .— Joctyn
u3 cetu Mutepuer http://188.43.29.221:8080/webdocs/iae/ppm037.pdf .

Jnuamuka. 3aKOHBI COXPAHEHUS B MEXAHHMKE [DJIEKTPOHHBIM pecypc]| : METOH. yKa3aHus s
BBHITIOJTHEHUS TTPAKTUYECKUX U CAMOCTOSATENBHBIX padoT mo ¢usuke / coct. C. c. benoycosa ;
IOxHo-Ypansckuit 'AY, Uuctutyt arposkosiorun .— Mmuacckoe: FOxuo-Ypansckuit 'AY,
2017 .— 44 c. : wi., Tabn. — bubmmorp.: c. 42 (9 Ha3B.) .— 0,6 MB .— JlocTyn u3 1OKanbHOM
cetru  HMAD  http://192.168.2.40/Books/ppm060.pdf Joctyn u3 ceru HHTepHeT
http://188.43.29.221:8080/webdocs/iae/ppm060.pdf .

Kunematuka [DneKTpOHHBIN pecypc]| : METOI. yKazaHUs JJisl MPAKTUYECKUX U CaMOCTOSITEIb-
HBIX padot mo ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuit 'AY, UacTutyT arposko-
norun .— Muacckoe: KOxno-Ypanbckuii 'AY, 2017 .— 28 c. : un., Tabn. — C npui. — bu0-
muorp.: c¢. 26 (6 Ha3B.) 0,5 MB Hoctyn wu3 nokampHOM cetn WAD
http://192.168.2.40/Books/ppm062.pdf JocTtyn u3 cetn WuTepuer
http://188.43.29.221:8080/webdocs/iae/ppm062.pdf .

IToCcTOSHHBIN ANIEKTPUYECKUI TOK [DJIEKTPOHHBIN pecypc] : METOA. YKa3aHUs ISl BHIIIOJHEHUS
MPAKTHYECKUX M CaMOCTOATENIbHBIX paboT mo ¢usuke / coct. C. C. benoycoa ; HOxHo-
VYpaneckuiit 'AY, UuctutyT arposkonorun .— Mmuacckoe: IOxHo-Ypansckuii 'AY, 2017 .—
44 c. : un., Tabn. — bubmuorp.: c. 41 (7 nase.) .— 0,5 MB .— JlocTyn W3 JOKaJIbHOU CETH
HUAD http://192.168.2.40/Books/ppm063.pdf Hoctynm w3  cetm  HMuTepHer
http://188.43.29.221:8080/webdocs/iae/ppm063.pdf .

OnexTpocTaThka [ DIEKTPOHHBIN pecypc]| : METOA. yKa3aHUs JUIsl BBIIIOJHEHUS MPAKTUYECKUX U
camocToATeNbHBIX padoT o ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuit 'AY, Un-
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CTUTYT arpodkojiorun .— Mmuacckoe: KOxno-Ypansckuii 'AY, 2017 .— 50 c. : wi., Tabm. —
buGmuorp.: c¢. 47 (5 wna3s) .— 0,8 MB .— Jloctyn wu3 nokanpHOi cetn HWAD
http://192.168.2.40/Books/ppm064.pdf — Joctyn u3 cetn Wutepuer
http://188.43.29.221:8080/webdocs/iae/ppm064.pdf .

4. MeToauueckne MaTepuaJibl, ONpeae/siiolme NpoueIypbl OeHUBAHUS 3HAHM,
YMeHH i, HABBIKOB U (MJIM) ONBbITA AeSITeJIbHOCTH, XapaKTepu3yomux 3tan(bl) (popmMupo-
BaHHUS KOMIIeTEeHI Ui

B nanHOM paszgene METOAUYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPhl OLEHUBAHUS 3HA-
HUM, YMEHHM, HABBIKOB, XapaKTePU3YyIOMMX 0a30BbIN ATan (OPMHUPOBAHUS KOMITETCHIIMHA IO TUCITUTI-
JIMHC «d)mmca», MPUBCACHLI MPUMCHUTCIIBHO K KAXKAOMY H3 HCHOJB3YCMbBIX BHUIOB TCKYUICTO KOH-
TPOJISl YCIIEBAEMOCTH U IMTPOMEKYTOUHOM aTTecTali 00yJaronmnxcs.

4.1. OneHoOYHbIE CPeACTBA VISl MPOBEAEHUS TEKYILIEro KOHTPOJIsl yCIIeBaeMOCTH

4.1.1. KontpomasHas pabora

KOHTpOJ'H:HaH paGOTaHpOBOI[I/ITCH AJI OLICHKU KAa4YCCTBA CAMOCTOSATCIIBHOTO OCBOCHUSA CTYICH-
TOM 00pa30BaTEIILHOM MPOTPaMMEI IO OTAEIBHBIM T€MaM JUCHUILIMHEL. PaboTa omeHnBaeTcs mo yc-
MOTPEHUIO TIPEToAaBaTeNs OIEHKON «3a4TeHO», «HE 3auTeHOoy». CojepkaHue KOHTPOIBHOU PabOTHI U
TpeOOBaHUs K ee 0()OPMIICHUIO TIPUBEACHBI B METOJUUECKUX YKa3aHHIX «MaTeMaThuka: MEeTOAMYECKUE
YKa3aHU K BBIIIOJTHEHUIO KOHTPOJIBHON pabOTHI».

Kpurepun onieHKUKOHTPOJIBLHON PabOThI (TabJI.) TOBOASTCS 10 CBEACHUS CTYJCHTOB Ha YCTaHO-
BOYHOMH Jiekiun. O1ieHKa 00BSABISETCS CTYACHTY MOCJE MPOBEPKH KOHTPOIBHOU PabOTHI.

[IIxana Kputepuu onennBanus

OreHKa «3a4TeHO» | - cojiepkaHue W oopMiIeHUE KOHTPOIBHOW pabOThl COOTBETCTBYET TPeOO-
BaHUIM,

- U3JI0)KEHHE MaTepuasa JOTUIHO, TPAMOTHO;

- HAJTMYKE MaJO3HAYUTEIbHBIX OMIMOOK MM MOTPEIIHOCTh HENPHUHIIUITHAIb-
HOT'O XapaKTepa NPUBBIIIOJIHECHUH 3a0aHUM.

OreHKa «HEe 3a4TEHOY» | - coAepaHue B 0(OpMIICHUE KOHTPOJIBLHOW paOOThI HE COOTBETCTBYET Tpe-
OOBaHUAM;

- U3JI0’KEHHE MaTepuraia He JJOTHYHO, UMEIOTCS IpaMMaTHYeCKUe ONIHOKH;

- 3HAYMTENIbHBIC OMMOKH TMPUHIUIHAAIBLHOTO XapaKTepa MPHUBBINOJIHCHUH
3aJJaHuH.

4.1.2. Otuer o naboparopHoit paborte

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOH mpodeccHOHaTBHONH 00pa30BaTENbHON MPOrpaMMbl M0 OTIACIBHBIM TE€MaM JAWCIUILIAHBL.
Copepxanue u ¢popMa oTueTa 1o JabopaTopHbIM paboTaM MPUBOAUTCS B METOJAUYECKUX yKa3aHUAX K
nabopatopubM padotam (1. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tadil.) J0BO-
ISTCSL 10 CBeACHUS 00ydJaroIuXcsl B Havase 3aHsaThil. OTUeT OleHUBAEeTCs 0 YCMOTPEHUIO Mpenoa-
BaTeNsl OIICHKOW «OTIIMYHOY, «XOPOII0», «yIOBIECTBOPUTEIILHO», «HEYTOBICTBOPUTEIHLHOY WU OICH-
KOM «3auTeHO», «HE 3auTeHO». OICHKa «3a4TEHO0» CTABUTCS OOydJaroniumcs, ypoBeHb 3YH koTtopsix
COOTBETCTBYET KPUTEPUSM, YCTAHOBJIICHHBIM HJISi TIOJOKUTENBHBIX OIEHOK («OTIMYHO», «XOPOIIOY,
«yIOBIETBOPUTENBbHOY). OlieHKa 00BsABIsSETCS 00ydaromeMycsl HEMOCPEACTBEHHO MOCIIE CIauM OTYe-
Ta.

IlIxkana Kputepuu onenuBanus
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
Onenka 5 .
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
(oTIIMYHO)

- YMCHHC BBICKA3bIBATH U 000CHOBATH CBOH CYXKACHUS TPU OTBCTC HaA
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KOHTPOJIbHBIE BOIIPOCHI;

- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/Ie 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- YMEHHUE POBOJUTH U OL[CHUBATH PE3YIbTAThl H3MEPEHHUIA;

- c1ocoOHOCTB PEeIIaTh 334a4H.

OueHka 4
(xoporo)

- M3JI0)KCHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAaHHO€ IMPUMEHEHHE TEOPETUUYECKUX 3HAHMH I ONUCAHUS (PU3H-
YECKUX 3aKOHOB, SIBJICHWM W IIPOLIECCOB, PEIICHHsS KOHKPETHBIX 3ajad,
IIPOBEJEHUS M OLICHUBAHUS PE3yJIbTaTOB M3MEPEHUN, HO COJAEP)KAaHUE U
(dopMa 0TBETa UMEIOT OTJE/IbHBIE HETOYHOCTH.

Ouenka 3
(YIOBIETBOPUTEIHLHO)

- U3JI0)KEHHE MaTeprasia HEMOJIHO, HETIOC/IeJ0BAaTeIbHO,

- HETOYHOCTH B OIpPEICICHUH MOHATHH, B IPUMEHEHUU 3HAHUH ISl OTIH-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUW M TMPOLIECCOB, PEIICHUS KOHKPET-
HBIX 3a]1a4, IPOBECHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHHUIA,

- 3aTpyiHEHUs1 B 000CHOBAHUU CBOMX CYXKICHHIA;

- 00Hapy’KMBaeTCsl HEAOCTATOYHO TNTyOOKOE MOHMMAaHUE MU3Yy4YEHHOTO Ma-
Tepuana.

Ouenka 2
(HEYTOBJIIETBOPUTEITHHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUCCKUX 3HAHHIA, TOMYIIEHBI ONIHOKA
B ONpEJCIICHUH TIOHSATHA ¥ ONMHUCAaHUH (U3NYCCKUX 3aKOHOB, SIBJICHUU U
MMpoHEeCCOB, UCKAXKCH UX CMBICJI, HC PCHICHLBI 3aAa4U, HC MMPABUJIIBHO OILC-
HUBAIOTCSI PE3yJIbTAaThl U3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MaTepHaja y4eOHOW MpOorpaMMbl, AOMYCKAIOTCS
rpyOBI€ OIIMOKHU B U3JIOKCHHUH.

Ixana

Kpurepun onenuBanus

OIlLIeHKA «3a4TEHO»

- U3JIOKEHHUE MaTepuasa JIOTUYHO, TPAaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATh U O6OCHOBaTB CBOU CYXJCHUA IPpU OTBCTC HA
KOHTPOJIbHBIE BOITPOCHI;
- YMEHHUE ONHUCHIBATh (PU3NICCKHE 3aKOHBI, SIBJICHUS M MIPOIECCHI;
- YMCHUC ITPOBOJUTH U OLICHUBATL PC3YJIbTAThI HBMGPGHHﬁ;
- CIIOCOOHOCTH pelIaTh WH)XCHEPHBbIC 3a/a4yd (IOMyCKAeTCs HaIN4He
MaJIO3HAYUTENFHBIX OIMMOOK WJIM HEJOCTATOYHO ITOJTHOE PaCKPBITHE
COACPIKAaHUC BOIPOCA HUJIM NOTrpCHIHOCThL HCHPUHIHUIIUAIBHOTO Xapak-
Tepa B OTBETE Ha BOTIPOCHI).

O1LieHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYCCKUX 3HAHWH; OIMYIIEHBI
OMMOKH B ONpPENETICHUU TIOHATHH M ONMUCaHUH (PU3MYECKUX 3aKOHOB,
SIBJICHUU U nponecCoB, MCKaAKCH MX CMBICJI, HC PCHICHBI 3aJadyd, HC
MIPAaBUIIHLHO OIEHUBAIOTCS PE3YJIbTaThl H3MEPEHHUIA,

- He3HaHWE OCHOBHOTO MaTepHaia y4eOHOH pOTrpaMMBI, JOMYCKAOTCS
rpyObI€ OIIMOKHU B U3JIOKCHHUH.

4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCS JUISl OLEHKU KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
IIPOrpaMMBbI 110 TEMaM WM pa3zesiaM AUCUUIIINHGL. [lo pe3ynbraraM 3ayeTa CTYyIEHTY BBICTAaBIISIETCA
OLICHKA «OTIUYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHO» UIU «HEYIOBIETBOPUTEIBLHON.

Kputepun orieHkH oTBeTa cTyaeHTa (Tabi.) JOBOAATCS A0 CBEACHUS CTYACHTOB /10 Hayasa 3aye-
Ta. Pe3ynbrar TecTUpoBaHUs OOBSBIISAETCS CTYACHTY HEMOCPEICTBEHHO MOCIE €ro CAauu.

[Ixana

Kputepuun onennBanus
(% mpaBUIILHBIX OTBETOB)

21




lxana Kpurepun onieHnBanus
(% mpaBUIIBLHBIX OTBETOB)
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xopo1o) 70-79
Onenka 3 (yIOBIETBOPHTEIHHO) 50-69
Orenka 2 (HEYIOBIECTBOPUTEIHHO) menee 50
MexaHnuka

1../1Ba Tena MmaccaMrMq M My COEUHEHBI HEPACTSKUMON HUTHIO, IEPEKMHYTON Yepe3 HEBECOMBIN
0JIOK, YKPETUICHHBIN 110 KPalo CTOJIA C TJIaJIKOW MTOBEPXHOCTHIO.
o,

Ecnumi>m; a T — cuiia HaTsKE€HUE HUTH, TO YpaBHEHHE BTOpOro 3akoHa HeroTOHA /15 TEna Maccou B
HpOGKI_II/II/I Ha HaHpaBHeHI/Ie JOBUXXCHUA UMECT BU..

e mjia=m;Q-T- mpaB.oTBET

e mia=(Mmy.my)g-T

e mia=m;q+T
2.JIuck paBHO3aMEICHHO BPAIA€TCsl BOKPYT OCU. Y KaKUTE HAIIPABJIECHUS BEKTOPA YTIOBOM CKOPOCTHU
TOYKA A Ha 000J1€ OUCKA.

1
4 2
%
3
o 1
o 4
e 2-mpaB.OTBET
e 3

3. Ecin BeKTOp a, M a,; — TAHTCHIMaJIbHAs H HOPMaJIbHAs COCTOSIINE YCKOPEHUS, TO JIJIsl PABHOMEPHO-
'O JIBHIKCHUSI TI0 OKPYXKHOCTH CIIPABEIIMBBI COOTHOILICHUSL.
ITpaB.oTBeT-3

2 a, =0;a, =0

> a_, =0;a, = const
2 a, =0;a, = const
2 a_ =a=econstba, =0

4..Teno mMaccoii 2Kr cCOpOCHIIM C IOBEPXHOCTH 3€MIIM BEPTHKAJIBHO BBEpX co ckopocThio 20 M\c. Ecin
Ha MOBEPXHOCTH 3€MJIM NTOTEHIMAJIbHAS SHEPTHsl TeJla paBHA HYJIO U CHJIAMH CONPOTUBIIEHUSMH BO3-
AyXa MOXKHO IIpeHeOpeyb, 3HAYCHUE €ro KHHETHYECKOM SHEPTUH MOCiIe POXOXKIeHUs 3\4 pacCTosIHUS
710 TOYKH MaKCUMaJIBHOT'O MOJIbEMA COCTOUT..
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o 400k

e 200/Ix
e 100/x-nipaB.oTBET
e 300/Ix

5./IBa Tena maccaMu My ¥ M3 COEAMHEHBI HEPACTKUMON HUTBIO IIEPEKUHYTHIM Yepe3 HEBECOMBIN
010K

A

m, Ty
Ecnu my >my, a T- cuna HaTsHKEeHUS HUTH, TO YpaBHEHHE BTOPOro 3akoHa HeroTOHA 111 Tena maccou
m2 B HpOGKLII/II/I Ha HaHpaBHeHI/Ie JOBUXKCHUS UMCCT BUI...
e mya=T-mjg-nipaB.oTBET
e mMmya=myg+T
e mya=m;,g-T
6./lucK paBHOYCKOPEHHO BPAILAETCsl BOKPYT CBOEH OCH. Y KaKUTE HAIlpaBJIECHUE BEKTOPA YIIOBOTO
YCKOpEHUsI TOUKU A Ha 000/€ HcKa.

1
4 f 1
-1 2

\/

3
e 4-npaB.oTBET
o 2
o 1
e 3
7. Teno maccoit 2 KT OpOCHIIH ¢ TIOBEPXHOCTH 3€MJIH BEPTHUKAIBLHO BBEPX CO CKOPOCTHIO 20 M/C.
Ecnu Ha nmoBepxHOCTH 3eMiM OTEHIMAIbHAS SHEPTUs TeJa paBHA HYJIIO U CUJIaMU COIPOTHUBIIE-
HUS BO3yXa MOXHO MpeHeOpeyub, MaKCUMaIbHOE 3HaYeHHE €ro MOTEHIINaIbHOW SHEPTUH COCTa-

BUT ....
e 200 Ix
e 100 Ix
e 400 /Ix-mpaB.OTBET.
e 800 Ix

8.Jluck paBHO3aMEeJICHHO BpaIIaeTCsl BOKPYT OCH (CM. PHC.). YKaKHUTE HAIPaBICHUE BEKTOPA YIJIO-
BOI CKOpOCTH TOYKH 4 Ha 000]Ie THCKA.
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1
4 ! \,
b 4 2

\_/

3

e 4-npaB.oTBET
[ ]
[ ]
[ ]

1
3
2
9.Eciu @_ u @,- TaHreHIMAlIbHAsI 1 HOPMaJIbHAs COCTABISIIOIINE YCKOPEHHS, TO COOTHOILICHUSI:

a, =a=const, a, =0 cnpaBeMBBI A ...

r
® PaBHOMEPHOIO JBUYKEHUS 110 OKPYKHOCTH
® IPSIMOJUHEWHOIO PAaBHOYCKOPEHHOI'O JBUKECHUS-IIPAB.OTBET
® PaBHOMEPHOI'O KPUBOJIUHEWHOIO JBUKECHUS
® IPSAMOJMHENHOTO PaBHOMEPHOTO JBUKCHUS

10./IBa Tena maccamu My ¥ My COEAMHEHBI HEPACTKMMOM HUTHIO, IEPEKMHYTOM Yepe3 HEBECOMBIiT

OJIOK.
A

m, Iy
Ecin mi<my, aT- cuna HaTsOHKEHUs] HUTH, TO ypaBHEHUE BTOpOro 3akoHa HproToHa ai1s Tenna maccoi
M2B MPOEKLWH HA HANPABIICHUE JBMKEHUS UMEET BUI. ..
e Mmpa=myg+T
e Mya=m;g-T-npaB.oTBET
° m2a=T-mgg

TepmoauHamMuka

11.TennoBas mammuHa padoTaeT no nukiry Kapro. Ecnu TemmniepaTypy HarpeBarenss ¥ XOJ0IUITb-
HUKa YBEJIMUUTH Ha oauHaKkoBYIo BennuuHy AT ,to KII/] nukna
1. He usmeHsercs
2. yBEIUYUTHCS
3. YMEHBUIMTHCA-TIPAB.OTBET
12.CocTosiHME NAECANBHOTO ra3a oNpeAeiseTcs 3HaueHUAMH napameTpoB:To Po Vo, rae
T - TepmoamHaAMHUYECKas TeMIlepaTypa, p - AaBjeHue, V — 00beM raza. OnpeneneHHoe KOJIUIECTBO
rasa nepeBeiu u3 coctostaus (po, Vo) B cocrosiaue (2po, 1/2Vo). IIpu 3TOM ero BHYTpEHHSISI SJHEPTHSI

1. ymensmmnach

2. yBEIWYUIIACh

3. He U3MEHMJIACh - IPaB.OTBET
13.cpenusis KUHETUYECKasi SHEPTUs MOJIEKYIIbl HACATBLHOTO raza nmpu temmeparype T paBHa
e=2kT. 3nech T=np+Nyp+2nk,re np, NgyNi, - YUCIIO CTENEHEN CBOOOBI IIOCTYNATENILHOIO U Koseba-
TENILHOTO IBMKEHHsIH Mostekybl. st yraekucioro rasa (CO2) CyueTom TOro, 4To
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CO; — muHeNHas, 1 UMEIOT MECTO BCE BUABI IBUAKEHUS YUCIIO T, paBHO...

e 3
o 7
e 8-mpaB.oTBET
e 5

14.CocTrosiHuE UIeaIbHOTO Ta3a ONpeesieTCs 3HaUeHu o mapaMeTpoB To, po, Vo, rae T- Tepmonnna-
MUYecKas TeMIeparypa, p- naBierue, V — oobeM raza. OnpeneneHue KoJINIeCTBO Ta3a MEePEBENH U3
coctostHus (2po, Vo) B coctostHuE (Po, 3V o). [Ipu 3TOM ero BHYTpeHHSIsI SHEPTHS. . .
¢ YMCHBIIWJIACH- ITPAB.OTBCT
® HC U3MCHUJIACH
¢ YBCJINYHNIIACH
15.TennoBas mammuHa padotaet no nukiny Kapro. Ecnu TeMriepatypa HarpeBaTensi yMEHBIIUTD, TO
KII rukona..
O yBEIMYUTCSA
O HE U3MCHHUTCA

i
16.Cpennsiga KMHETHYEeCKasi HEPTUsI MOJIEKYJIbl HealIbHOTO rasa Mpu teMieparype T paBHa & = > KT .

3necy i=n,+N,, +2n,,00€ N, ¥ 1, U " - 9UCIO CTENEHEN CBOOO/IBI OCTYNATENBHOTO, BPAIla-

TCJIIBHOI'O U KOHe6aTeHBHOFO JOBUXKCHUA MOHeKy.HBI. HpI/I YCJ'IOBI/II/I, YTO UMCKOT MECTO BCC BHUbI ABU-
*eHui, st Bogopoaa (Hy) gucio i paBHO. ..

e 8
e /-paB.OTBET
e 5
o 2

17.Ecnun AU- u3meHeHre BHYTpEHHEH SHEPTUU UeaIbHOTO ra3a, A- pabora raza, Q- KoJIM4ecTBo Ter-
JIOTHI coo0IaemMoe rasy, To Ui U30XOPHOTO OXJIAKICHUS Ta3a CIIPaBEeIJIUBEI COOTHOIICHHUS. . .

e (Q<0; A=0;AU<0-mpaB.oTBET

e (Q<0; A<0;AU<0

e Q=0; A>0;AU<0

e Q<0; A<0;AU=0
18.TemoBas mammHa padoTaeT no nukiny Kapuo. Ecniu TeMmriepaTypy HarpeBaresns yMEHbIINUTD, TO
KII ukna ...

® HE U3MEHHUTHCSA

®  YBEIHYUTHCS

® YMCHBIIUTCS- TIPAB.OTBET
19.Ecnu AU- u3MeHeHne BHYTPEHHEH SHEpruy nealbHOro rasa, A- pabota raza, Q- KOJIMUECTBO TeTl-
JI0THI cooOl1aemMoe rasy, To Ui aauabaTHOro CKaTHs Ta3a CHpaBeIIMBbI COOTHOIICHUS. . .

e Q=0; A>0;AU<0

e (Q<0; A<0;AU=0

e Q=0; A<0;AU>0- mpaB.oTBeT.

e (0Q>0; A>0;AU=0
20.Ecnu AV- u3MeHeHne BHYTpEHHEH SHEPTUH UJIealbHOTO Ta3a, A —pabora ra3a, Q- Konm4ecTBo Te-
IJIOTHI, COO0IIIaeMoe ra3y, TO IJs H300apHOTo OXJIaKIECHUS Ta3a CIIPaBEIJIUBEI COOTHOIICHHUS. . ..

e Q<0;A=0;AV<0

e Q=0;A>0;AV<0

e (<0;A<0;AV<0-mpaB.oTBET

o Q<0;A;A<0;AV=0

Kone0auus 1 BOJIHBI.
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21.YpaBHEHHE IOCKON CHHYCOUIAILHOM BOJIHBI , pACIIPOCTPAHSIONINICS BI0JIb ocu OX, umeeT BUI
£ =0,01sin(10°t — 2x) . TTepuox (B Mc) paBeH...
1)2
2)1
3)6.28-mpaB.oTBeT
22. s NONEPEYHOMN BOJIHBI CIIPABEITIMBO YTBEPIKIACHHE . .. uvneeneeneennennennenns
1. yactuubl cpeabl KONEOIIOTCS B HAMPABICHUHN PACIIPOCTPAHEHUsI BOJIHBI
2. YacTHIIBI CPEbI KOJIEOTIOTCS B HATIPABICHUSX, IEPIICHIUKYIISIPHO HAMIPABICHUIO PACIIPOCTpa-
HEHUS BOJIHBL.- IPaB.OTBET
3. Bo3HUKHOBEHUE BOJHBI CBSA3AHO C Heopmanuend CKaTus -pacTsHKCHUS
23.YpaBHEeHUS IBUXKEHUS IPYKUHHOTO MasSTHUKA

+ .y =20
drf  m dt om #I
onmoarea orrhdharnarmorranr oo e
Asnsiercsa nudPpepeHaTbHBIM YpaBHEHUEM. . .
® BBIHYX/CHHE KOJICOAHUS - TPAB.OTBET
e CBOOOJHBIX 3aTyXaIOIIMX KOJeOaHUH
e CBOOOJHBIX HE3aTyXAIOIIUX KOJIeOaHUN

24.YpaBHeHHE TJIOCKON CHHYCOUIAIbHOM BOJIHBI, paciipocTpaHstonieiica Baojib ocu OX co ckopo-

COSLE

_ - 3 ]
ctbi0 500 M\c, nmeer By & — O01 sinl10%: — & ). BOJIHOBOE YHCIIO K (B M) PaBHO..

e 5
e 2 paB.OTBET
e 05

e 19. /Ins nmonepeyHOM BOJHBI CIPABEJIMBO YTBEPKICHHUE. ..

¢ BO3HHMKHOBEHHE BOJIHBI CBSI3aHO € JeopMarueil cokaTusi — pacTsKEeHUs

e YacTuiisl cpebl KOJICOIIOTCS B HAIIPABJICHUN PACTIPOCTPAHCHHSI BOJTHBI

e YacTuIibl cpepl KOIEOIIOTCS B HAMTPABJICHUSX, IIEPIICHAUKYIISIPHBIX HAIIPABJICHUIO PACCTOSHUS

BOJIHBL.-ITPaB.OTBET

25.MarepuanbHasi TOYKa COBEPIIAET TapMOHUYECKOE KOJIeOaHNe C aMIUTUTY0 A=4CM B 4aCTOTOU
v=2I"n1. Ecnu cMenienyre ToUku B MOMEHT BPEMEHH, IPUHATHIN 3a HaYaJIbHbIN, pABHO CBOEMY HayaJlb-
HOMY 3HAYEHHIO, TO TOUKA KOJICOJIETCS B COOTBETCTBHUH C ypaBHeHueM (B CH)...

o x=0,04 cosdnt-npas.omeem

o x=0,04 cosnt

o x=0,04 sinnt

o x=0,04sin 4zt
26.YpaBHEHHE IUIOCKON CHHYCOUIAILHOM BOJIHBI, pacIIpOCTpaHstomieiics Boib ocu OX, umeeT BUI

£ =10,01sin10°(t _EXO)' JlnuHa BOJIHBI (B M) PaBEH ...

e 3,14 npaB.oTBeT
o 2
e 1000
27.YpaBHEeHHUE ABWKECHUS NIPYKMHHOTO MasiTHUKA
2
ax + K Xx=0
dt> m
sBisieTcs: g epeHIInaTbHbBIM YPAaBHCHHUEM. . .
e CBOOOJIHO 3aTyXaroOIMUX KoJIeOaHH
e CBOOOJHBIX HE3aTyXaloOIMX KoieOaHui - paB.OTBET

® BBIHYKJCHHBIX KOJICOaHHIA
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28.MarepuanbpHasi TOYKa COBEPIIAET TApMOHUYECKHE KOJICOAHUS ¢ aMITUTYyI0H A =4 CM M 4aCTOTOU
v =2 TI'u. Ecnu cmelenrne Touku B MOMEHT BPEMEHH, IPUHATON 32 HAYAJIBHBIN, PABHO CBOEMY MaKCH-
MaJIbHOMY 3HAYCHHIO, TO TOYKA KOJICOJIEeTCS B COOTBETCTBHH ¢ ypaBHeHHeM (B CU) ...
e X =0.04 cos zt
e X =0.04 cos 4 nt-npas.omsem
e x=0.04sin4 xt
e x=0,04sinat
29. 151 cepudecKkoit BOJHBI CIIPABEIJIUBO YTBEPKICHHUE .. ..
e AMIUIUTYZAA BOJIHBI 00pPaTHO MPOMOPIIMOHAIBHA PACCTOSHHUIO 10 UCTOYHUKA KosieOaHuH (B He-
MOTJIOLIAOIIEN cpeie) —IIpaB.OTBET
e BoJIHOBBIE TOBEPXHOCTH UMEIOT BUJ MAPAJUIEIBHBIX IPYT APYTY MJIOCKOCTEN
e AMIUTUTYJA BOJHBI HE 3aBUCUT OT PACCTOSHUS 10 HICTOYHMKA KoJieOaHuil (IpU yCIOBUH, YTO
MIOTJIOIIEHUEM CPEJIbl MOXKHO IpeHeOpeys)
30.YpaBHeHHE IBUKEHUS TIPYKUHHOTO MasiTHUKA

FEFYTE) FIETTITY

—DCOSLLJI
drf m odt m "
sBisieTcs TuddepeHIInaTbHbBIM YPaBHCHUEM. . ..
e CBOOOJHBIX 3aTyXaIOIIMX KOJeOaHM
e CBOOOJHBIX HE3aTyXaloINX KoneOaHui
® BBLIHYKJCHHBIX KOJIEOaHUH - TIPaB.OTBET
31.YpaBHeHHE MIOCKON CUHYCOUATBLHON BOJIHBI, pacIIpoCTpaHstonieiics Baojb ocu OX, nMeeT BU

; '=0,01 sin(10%-2x). JUmHa BOIHBI ( B M) paBHa......

e 05
e 3,14-mpaB.oTBET
o 2

32.MarepuaibpHasi TOUKa COBEpIIIAET TAPMOHUYCCKUE KOJICOAHUS C aMILIUTY 10 A=4CM U 4acTOTOM
v=2 I'. Ecu cMenieHre Touku B MOMEHT BPEMEHH, IPUHATHIN 3a Ha4aJIbHBIM, paBHO HYJIIO, TO TOYKA
KOJIeOJIeTCS B COOTBETCTBHH ¢ ypaBHeHUEM (B CH).....

e x=0,04 cos 4nrt

e x=0,04 cos nt

e x=0,04 sin xt

e x=0,04 sin 4 nt- npaB.oTBET

DIIEKTPOCTAaTUKA

33.B ayieKTpu4ecKOM M0JIe IUIOCKOT0 KOHAEHCAaTopa IepeMelaeTcs 3apsaj — B HallpaBJIEHNUH, yKa-
+ -
B

\\A

3aHHOM CTPEJIKOM.
Torna padota cwt monst Ha ydacTke AB...

1. oTpunarenbHAS-TIPaB.OTBET

2. TOJOXUTeNIbHas

3. paBHa HYJIO
34.B BIEKTPUYECKOM TOJIE TIJIOCKO KOHJEHCATOpa nepeMelaeTcs 3apsaa +(, B Hanpas-

JICHUU YKa3aHHOM CTPEJIKOM
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.

Torna paGota cun nosst Ha yuactke AB...
1. orpuuarensHas
2. TOJOXUTEIbHASA-TIPAB.OTBET
3. paBHA HYJIO
35.DnexTpryeckoe moje Co31aH0 OAMHAKOBBIMY 110 BEJIMYMHE TOUCUYHBIMH 3apsiiaMu 41 (2.

Tamr o ‘a nmaARTAmITL

Ecnug1=-q, q2=+0,a paccTosiHie MEXay 3apsiiaMH U OT 3apsA0B 10 Touku C paBHO a ,TO BEKTOp Ha-
MPSKEHHOCTH 1MoJis1 B Touke C OpUEHTUPOBAH B HAMPABIICHUH. . .

4
3

2
e | mpaB.oTBeT.
36.B anekTpruuecKoM 1oJIe IOCKOTO KOHAEHCATOpa epeMeniaeTcs 3apsal — ( B HallpaBJICHUE, yKa-
3aHHOI'O CTPEJIKOM.
4 ,
B

\\A

Torna pabota cui nosns Ha yyactke AB..
® paBHa HYJIIO
® OTpHLATENbHA —TIPAB.OTBET
® IIOJIOXKHUTEIbHA
37.27eKTpUUECKOE T10JI€ CO3JaHO OJMHAKOBBIMHU I10 BEJINYMHE TOUEUHBIMHU 3apsaamMu (1 1Q?

=
o, oA 2 Tc
4
Ecnu q; = -q, 2 = +(, a paccTosHUE MEXY 3apsaaMu U OT (, 10 Touku C paBHO a, TO BEKTOp Ha-
MPSHKEHHOCTH 10151 B Touke C OPUEHTUPOBAH B HAMPABIICHUH ..

o 1
e 3 —MmpaB.OTBET
e 4
o 2

38.DmeKkTprueckoe MmoJie CO3/1aH0 OJIMHAKOBBIMH TI0 BEJIMYMHE TOUCUYHBIMH 3apsaamMu (1 1 (>.
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4, 4y

Ecnu 1= (2= -0 a paccTosiHME MEXYy 3apsiilaMy U OT 3apsAa0B 10 Touku C paBHO a, TO BEKTOP HaIpsi-
’KEHHOCTHU 1011 B Touke C OpUEHTUPOBAH B HAPABJIECHUM. ..

o 2
e 3
e 4 mpaB.oTBeT
o 1

39.B snexkTpruyecKkoM MoJie MIOCKOTO KOHIEHCATOpa MepeMeIaeTcs 3aps — (| B HallpaBJIeHUH, yKa-
3aHHOM CTPEJIKOM.

+ -

Torna pabota cuit mosns Ha yyactke AB...

® DaBHA HYIIO

® IOJOXHTEIbHA

® OTpHLATENIbHA —IPAB.OTBET
40.Jlana cuctemMa TOYEUHBIX 3apsA0B B BAKyyMe U 3aMKHYTbIE MTOBEPXHOCTH S1, Sy nS3. [loTok BekTO-
pa HaPsHYKEHHOCTH IEKTPOCTATUYECKOTO MOJIsI OTJMYEH OT HYJIS Uepes ...
3ananue Ne
B snextpuueckoM nose niaockoro KOHAEHCATOpa MepeMeIaeTcs 3apsia —( B HalpaBJIeHUH, YKa3aHHOM
CTpEJIKON

~.,

Torna padota cwt monst Ha ydactke AB ...

® DaBHA HYIIO

o OTpI/II_[aTeJ'H:Ha

® IIOJIOXKHUTEIbHA-TPAB.OTBET
41./lana cucteMa TOUYCUYHBIX 3aps/I0B B BAKyyMe M 3aMKHYThIE TIOBEPXHOCTH S1, S» nS3. [ToTok BekTo-
pa HAMPSKEHHOCTH JIEKTPOCTATUIECKOTO TOJISI OTJIMY€EH OT HYJISl 4epes ...
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MOBEPXHOCTU Sy U S3
MOBEPXHOCTD Sy
MMOBEPXHOCTH S3
® TIOBEPXHOCTH S1, Sy nS3
42.9neKTprdecKoe TMoJjIe CO3/IaHO OJMHAKOBBIMU 110 BEJTMYMHE TOYCUHBIMH 3apsiiaMu (1 1 (.

4 4,

Ecnu 1= (2= -q a paccTosiHME MEXy 3apsiiaMy U OT 3apsAa0B 10 Touku C paBHO a, TO BEKTOP HaIpsi-
KEHHOCTH 10Jis1 B Touke C OpUEHTUPOBAH B HAMPABIICHUH. . .

3

1

2

4- mpaB.oTBET

43. DAeKTpUUYECKOE MOJIe CO3J]aHO OJIMHAKOBBIMHU 10 BEIMYMHE TOYCUHBIMHE 3apsaamu 1 u g2.

9 B

Ecnu ql=02 = +q , a paccTosiHEE MEXTY 3apsiiaMu U OT 3apsi10B 10 Touku C paBHO a , BEKTOP HAMps-
KEHHOCTH 10Js B TOUKe C OpUEHTUPOBAH B HAIPABJICHUH. . ...
BapuaHTbl OTBETOB:

e 3
o 4
o 1

e 2-mpaB.OTBET
44 B »neKTpUYECKOM I0JI€ IIIOCKOI0 KOHAEHCAaTopa epeMeliaeTcs 3apsa-0, B HalpaBIeHUH yKa3aH-
HOM CTPEJIKOM.
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Torna padota cwt monst Ha ydactke AB......

® JIOJIOKUTCJIbHAs

® paBHA HYIIIO- [IPAB.OTBET

¢ OTpHULaTC/IbHA
45.Toveunsbrit 3apsy +( HAXOIUTCS B IIEHTpE chepudeckoit moBepxHOCTH. Eciau 106aBUTh —( BHYTPh
cdepbl, TO TOTOK BEKTOPA HANIPSDKEHHOCTH AJIEKTPOCTATUYECKOTO MO BeKTopa E uepe3 moBepXHOCTH

chepsr .....
¢  YBCIUYHUTCA

¢ YMCHBIIUTCA
® HC M3MCHUTCA

Marbaertusm

46. .MarauTtHoe mone CO3aHO ABYM: MapalyICJIbHBIMHA JJIMHHBIMU IIPOBOJHUKAMHU € TOYKaMU |1I/I

I, pacronokeHHBIMU TIEPIEHIUKYISIPHO TI0cKoCcTH uepTexa. Eciu 1, =211, To BexkTop Bunaykiuu pe-
3YJNBTUPYIOIIETO MOJIS B TOUKE A HAIpaBJIEH. ..

———— — -

O—O——
L I
e BBepx-mpaB.oTBET
e BHus
e Bmnpaso
e Bieso

47.Ha pucyHke yka3zaHbl TPA€KTOPUH 3apsKEHHBIX YaCTHUL, HMEIOIIUX OJUHAKOBYIO CKOPOCTD U BJie-
TAIOIIMX B OAHOPOJAHOE MAarHUTHOE MOJIe, MEPIICHIUKYISIPHOE INIOCKOCTH YepTexka.

2

B

1 ;::T 3 4
[Ipu 3TOM 117151 wacTus 3. ..
1. g<0
2. g>0-mpaB.oTBeT
3. g=0

48.MarautHoe 1ose AByMsl MapajljIeIbHBIMU AJIMHHBIMU TPOBOAHMKAMU ¢ Toukol |1 u |z | pacnosno-
’KEHO MEePIEeHIUKYIISIPHO MI0cKocTh yepTexa. Ecimu 11 =21, , To BekTop B MHAYKIIMYN pe3yapTHpyIo-
LIETO MOJIsI B TOUKE A HarpaBJIeHbI

A
O—Fs&@—
I Iz
o BHpaBO
L] BJICBO
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® BBEpX

e BHU3
49.Ha pucyHKe yKa3aHbl TPACKTOPUH 3aPSKEHHBIX YaCTHUIl, IMEIOIIUX OJJUHAKOBYIO CKOPOCTh U BJie-
TAIOMUX B OJHOPOHOE MAarHUTHOE I10JI€, IEPIICHIUKYIIIPHO IJIOCKOCTH YepTexa. [Ipu aToM a1 gac-
THUIIBI 3..

2 -

Lot >
° q>0
e (<0
e (=0

50.MaruuTtHOE 10JI€ CO3/1aHO0 JBYMS NapallieIbHIMU JJTMHHBIMH ITPOBOJIHUKAMH ¢ TOKaMu |1 1 |,

Pacmo0KEeHHBIMU MEPIEHIUKYISIPHO MIockocTu uepTexa. Ecnu 11=21, To BexkTop B mHayK1Mu pe-
3YJNbTUPYIOIIETO MOJIS B TOUKE A HAIpaBJIEH. ..

® = ®

a a
I I
® BJIEBO
e BBEpX
e BIPaBO
® BHU3

SHCKTPOMaI‘HI/ITHaH HUHAYKOUA.

51.Ha pucyHke npeacraBieHa 3aBUCUMOCTh MATHUTHOTO MTOTOKA, MPOHU3BIBAIOIIETO HEKOTOPBIN
3aMKHYTBIM KOHTYp , OT BpeMeHU. DJIC MHAYKIIMH B KOHTYpE MOJIO0XKUTENIBHA U 110 BETUYNHE MUHU-
MajibHa Ha UHTEPBAJE. ..

D, Bo
1

4"‘

ol e
b s = =
o
g T
=

- == ==
=1

\/
A B C\|
i ! ol

1)C-mpaB.oTBeT

2)E

3)B

4HD

5)A

52.Ha pucyHke npeacTaBieHa 3aBUCUMOCTh MATHUTHOTO TTOTOKA, MPOHU3BIBAIOIIETO HEKOTOPBIN

3aMKHYTBIM KOHTYp, OT BpeMeHU. D/]C HHAYKINHN B KOHTYpE MOJIOKHUTENbHA U 0 BEIMYUHE MUHU-
MaJIbHa Ha UHTEPBAJIE. ..
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3
4 e
24 ' \
i ; } 1
1 2 5 6
A B !
=24 [
e B
e D
e E
e A-mpaB.OTBET
e C
Onrtuka

53. Ha pUCYHKE TpeACTaBJICHbI rPa(UKHU 3aBUCUMOCTH CIIEKTPATIBHOMN MIIOTHOCTH SHEPreTUYECKON
CBETUMOCTHU a0COJIIOTHO YEPHOTI'0 TeJa OT YacTOTHI IPH pa3IMUHbIX Temneparypax. Haumenbmiei

L1

TEeMIIEpaType COOTBETCTBYET rpaduk. ..

1. 2
2. 1- mpaB.oTBET
3. 3

54. Papyra Ha HeOe 0OBsICHSIETCS. . .

' IUCTepCUel CBETa-IpaB.OTBET
nudpakuueit ceera
nHTepdepeHIuei ceera
MoJIsIpU3aluen cBeTa

. h
55.J1e bpoiinp 0000111 COOTHOIIEHUST P = 7 1utst GOTOHA Ha JTFOO0BIE BOJTHOBBIC MPOIECCHI, CBSI3aH-

HbIE C YaCTUIIaMH, UMITYJIbC KOTOPBIX paBeH P. Toraa ecnu qiuHa BosiHb e bpoiins yactui ogquHa-
KOBa, TO HAauOOJIbIIIEeH CKOPOCTHIO 00Ia1AIO0T. . .
1)27eKTpOHBI-TIPaB.OTBET
2)IPOTOHBI
3) & -yacTHIIbI
4)HEUTPOHBI
56.37-n3mydyeHue npencTaBiseT coOO0 MOTOK. . .
® [POTOHOB
® KBAHTOB 3JIEKTPOMArHUTHOTO U3yYEHUs, UCITYCKAEMbIX aTOMHBIMU SJIpaMU MIPHU MEPEXOE U3
BO30YKJICHHOT'O COCTOSTHUSI B OCHOBHOE
® DJIEKTPOHOB — IIPAB.OTBET.
® sJIep aTOMOB IreJus
57.Ha pucyHke npencTaBiIeHbl 2 BOJbTaMIIEPHBIE XapaKTEePUCTUKU BaKyyMHOTO (hoTo3ieMenTa. Ecim
E — ocBemenHOCTh (hoTOKATO/IA, @ V— 4aCcTOTA MAJAIONIET0 Ha HETO CBETA, TO CIIPABEAJIMBO CIIEAYIO-
iee yTBepKIACHHUE. . ..

33



Y

U

. Vi<vy' EizE)
. V1>V’ Ei=E;
e Vi=vy’ E1>E2—npaB.OTBeT
o Vi=vy’ Ei<E,

CocraB aroma. fnepHas gpusuka.

58.HeusBecTHBIN paluOXUMHAYECKUN SJIEMEHT CaMOIIPOU3BOJIBHO PACHAAACTCS M0 CXEME

AL LLAVASSL LS SE P S LR L A
X—->'Betpt+te +u,

Snpo 3TOro 2IeMEHTa CONEPIKHUT. . .
1. 4 npoTtoHa u 5 HEUTPOHOB- IPaB. OTBET
2. 4 npoTtoHa u 4 HEHUTpOHA
3. 5 IPOTOHOB U 5 HEUTPOHOB
4. 5 npoToHOB 4 HEUTpPOHA

59.Heu3BecTHBIN paiiOaKTUBHBIN XUMUYECKHUI 3JIEMEHT CAMOIIPOU3BOJIBHO PaclagacTcs M0 CXEME:

X - %C +N+C" + V. Aapo 3Toro 3jaeMeHTa COIEPKUT. ...

e 6 IPOTOHOB U 8 HEUTPOHOB
e 7 IPOTOHOB U 8 HEUTPOHA
e 6 npoToHa U 7 HEUTpOHA
e 7 IpOTOHA U 7 HEUTPOHOB
60.HenssecTHbIN pajiMOaKTUBHBIA XUMUYECKUH 3JIEMEHT CAMOTIPOU3BOJILHO PACMAaeTCs 110 CXEME:

e’ alid il |

X—=4CHn+e +v . SIApO ATOrO 3IEMEHTA CONEPIKHT . ...
e 6 IPOTOHOB 7 HEUTPOHOB
e 7 IPOTOHOB M 7 HEUTPOHOB — MPAB.OTBET.
e 6 IPOTOHOB U 8 HEUTPOHOB
e 7 IPOTOHOB U 8 HEUTPOHOB

4.1.4 NnTepakTHBHBbIC 3aHATHSA

Hcnosib30BaHMe MHTEPAKTHBHBIX 3aHATHI AKTHBU3HPYeT NMpouUecc NpenogaBaHus, IO-
BbIIIAeT HHTEPeC CTYJACHTOB K M3y4aeMOl AUCHUILINHE U 3¢ (PeKTHBHOCTH y4eOHOI0 nmpouecca,
M03BOJISIET JOCTHY b 00JIbIIeH ITyOMHbI MOHUMAHUA Y4eOHOT0 MaTepuaJia.

WNuTepaktuBHbIe (POPMBI POBEIEHUS 3aHATHH MPU U3YUYEHUHN AUCUUIUIMHBI «DU3HKaY MpUMe-
HAIOTCS KaK Ha JIEKUHUAX, TaK U J1a00paTOPHBIX 3aHATHUSAX.

Ha nexkuusx B OonblIei CTENEHM HCHOIB3YIOTCS TaKWe BUABIMHTEPAKTHBHBIX 3aHSATHH, Kak
JIeKIus- Oecena

Jleknus-0eceqa, WiaM «IMaJor C ayAUTOpHUEH», sBiseTcs HauOojiee paclpOCTPaHEHHOUW M
CPaBHUTEIBHO MPOCTON (POPMOI aKTUBHOTO BOBJICYEHHS CTYJIEHTOB B Y4eOHBIH mporecc. JTa JeKuus
IIpeIoyaracT HEMOCPEACTBEHHBIM KOHTAKT IpernojasaTens ¢ ayauropued. K yuyacTuio B jnekuuu-
Oecene MOXKHO MPUBJIEUb Pa3IMYHBIMU NIPUEMaMHU, TaK, HAIPUMEp, aKTUBU3AIIMS CTYJEHTOB BOIpOCa-
MU B Hayaje JISKIMU U TI0 €€ XOAY, BOIIPOCHl MOTYT, OBITh MH(POPMALIMOHHOTO M MPOOIEMHOT0 Xapak-
Tepa, JUIsl BBISICHEHUSI MHEHUH U YPOBHS OCBEIOMJICHHOCTH IO paccMaTpUBAEMOM TeMe, CTENEHU UX
TOTOBHOCTH K BOCHPHSTHIO IOCIEAYIOLIEro Marepuaia. Bompockl aapecyroTcsi Bcel ayJUTOpPHUH.
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Caymarenn orBevaroT ¢ MecT. Eciin mpenoiaBaTesnb 3aMe4aeT, YTo KTO-TO U3 00y4aeMbIX HE y4acTBY-
eT B Xo0Ji1e O6ece/ibl, TO BOIPOC MOXKHO a/IpecOBaTh JIUYHO TOMY CIIYIIATEINI0, WA CIPOCUTH €r0 MHEHUE
o oOcyxxaaemoii mpodaeme. Jjis 3KOHOMUU BpEMEHHU BOIIPOCHI peKOMEHyeTcs: OpMyIUpoOBaTh TaK,
9YTOOBI Ha HUX MOXHO OBLIO JaBaTh OJHO3HAYHBIC OTBETHI.

4.1.5 Pabota B MaJbIX Tpynmax

Pabora B ManbIX rpymnmnax MmpeaocTaBiseT BCEM YYaCTHHKAM BO3MOXHOCTh JI€HICTBOBAaTbh, MPAK-
TUKOBAaTh HABBIKU COTPYIHMUYECTBA, MEKIMYHOCTHOTO OOIIEHHS (B YaCTHOCTH, BIaJICHUE NpUEMaMH
aKTUBHOI'O CJIyILAHMsI, BEIPAOOTKU OOIIEro pelleHus, pa3pelleHusl BOSHUKAOMMUX pa3Horiaacuii). Pa-
00Ty B Ipymnmnax cjexyeT HCIIOJIb30BaTh, KOTIa HEOOXOJUMO PELIUTh MpoOIeMy, ¢ KOTOPOil TsDKENIo
CIPaBUTHCSI MHIUBUIYAIBHO, KOTJa UMEETCs] MHPOpPMaLUs, OIBIT, PECYpPChl Ul B3aUMHOTO OOMEHa,
KOTJla OJHUM M3 OKUJAEMbIX Y4eOHBIX PE3yJIbTaTOB SBISETCS NMPUOOPETEHHE HaBbIKa pabOTHI B KO-
MaHJeE.

B rpynnax u3 AByX 4eiOBEK BBICOKHH ypoBeHb 0OMeHa MH(popManueil 1 MEHbIe pa3HOTJIaCHil,
HO BBIIIE U BEPOATHOCTh BOZHUKHOBEHHUS HAIPSKEHHOCTH. B ciryuae Hecoriacus ydacTHUKOB 00CYX-
JICHHE MOXET 3aiTH B TYIHUK, TaK KaK B TAKOH IrpyIIe He HalJeTCss HU COI03HUKA, HU apOuTpa.

B rpynne u3 Tpex uesnoBek ecTh OMACHOCTh MO/aBJIeHUs OoJiee ciaboro uieHa rpynnsl. TeM He
MEHee TPYMIIbI U3 TPEX YeIOBEK SBISIOTCS Haubosee CTadMIIbHBIMU, Y4aCTHUKU B HUX MOT'YT BCTaBaTh
Ha CTOPOHY APYT ApYra, BBICTYNAaTh B KAYECTBE OCPEIHUKOB, apOUTPOB, B TAKUX I'PyIIax Jerye yia-
KHUBAIOTCS Pa3HOIJIACHUS.

Boo6me B rpymnnax ¢ 4eTHbIM KOJIMYECTBOM WIEHOB pa3HOIJIAcUs YNaIuTh TPyJHEE, YeM B
rpynnax ¢ HeYeTHbIM KOJM4ecTBOM. IIpu HEUETHOM cocTaBe rpyIIbl MOKHO BBIMTH U3 TyNHMKa IyTEM
YCTYNKH MHEHUIO OOJIBIIIMHCTBA.

B rpynmne u3 natu 4enoBek OOJbIIE BEPOSATHOCTh, YTO HUKTO HE OCTAHETCS B MEHBIIMHCTBE B
OJUHOYKY. B Takolf rpymnme AOCTaTOYHO MHOIO YYaCTHHMKOB JUIsl BBIpAOOTKH Pa3IMYHbIX MHEHUH U
IPOAYKTUBHOTO OoOMeHa MH(popmanueil. B To jxe BpeMs y KaXJOro MMEeTCs BO3MOXKHOCTb BHECTHU
CBOH BKJIaJl B pabOTy, YCIBIIIATh APYTOro U OBITh YCIIBIIIAHHBIM CAMOMY.

[Tpu BBINOJIHEHNH 1a0OPATOPHBIX PadOT MO AUCHUILINHE PEKOMEHJ0BAHBI IPYIIHBI MO 2-3 Yerno-
Beka. Pabora B rpymnmax oCyIecTBIISETCS NP MOArOTOBKE, BBIIOJHEHUH JIAOOPATOPHOW paboThI, a
TaKXe IOJBEICHUH UTOTOB U €€ CHAYH.

[IIkana ¥ KpUTEpUHU OLIEHUBAHMS pe3ybTaTa pabOThl B MAJIBIX IPYyMIax MpPeACTaBIEHbl B TA0IH-
e

Hkana Kpurepun oueHuBanus

- CTY/ICHT TIOJTHO YCBOWJI YUeOHBII MaTepuan;

- TMPOSIBIIIET HABBIKM aHaIHM3a, 0000LICHHS, KPUTUYECKOTO OCMBICICHUS
Y BOCTIpUATHS HH(POPMAIUY;

- MaTrepuai U3JI0KEH TPAMOTHO, B ONPEAEICHHON JJOTHYECKON MOCIen0-
BaTEIbHOCTH, TOYHO UCIOJIb3YETCS TEPMUHOJIOTHS;

OrneHka «3auTeHo» - MOKAa3aHO YMEHHE WIUIIOCTPUPOBATh TEOPETHUUECKHUE IOJOKEHHUS KOH-
KPETHBIMU MTPUMEPAMHU, IPUMEHSTh X B HOBOW CUTYallUH;

- IPOIEMOHCTPUPOBaHA CPOPMHUPOBAHHOCTh M YCTONUNBOCTH KOMIIETEH-
LM, YMEHUH U HABBIKOB;

- MOTYT OBITh JOTYIIECHbI O/IHA-JBE HETOYHOCTU MPHU OCBEIIEHUU BTOPO-
CTENEHHBIX BOIIPOCOB.

- HE PaCKphITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara,

- oOHapy)K€HO HE3HAHUE WJIM HEMOHUMaHHWe OOIbINeH, Wiu Haumboiee
B)XHOH YacTh y4eOHOTO MaTepuaa;

- JIOMYIIEHBI OMIMOKHN B ONPEICIICHUN TTOHSATHH, IPU UCTIOIL30BAHUU TEP-
MUHOJIOTHH, KOTOPBIE HE UCTIPABIICHBI ITOCIIC HECKOJIBKUX HABOISIINX BO-
MIPOCOB;

- He c(hOpMHUPOBAHBI KOMIIETCHITUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HA-
HUsI, yMEHUS U HABBIKH.

OHGHKa «HEC 3a4YTCHO»
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4.2. [Ipoueaypsbl U OLIEHOYHBIE CPEACTBA /IJIsl IPOBEIeHUS MPOMEKYTOYHON aTTeCTAMHU

4.2.1. 3auer
He npenycmoTpeH y4eOHBIM IJIaHOM.

4.2.2. DK3aMeH

DOk3aMeH sBisieTcs: GOpMON OLIEHKH KadecTBa OCBOCHHs 00y4aloMIMMCS OCHOBHOHM Mpodeccuo-
HaJIbHON 00pa3oBaTENbHON MpOrpaMMBbl MO pazzienaMm AucuUIuiMHbL [lo pesynbpTaram sk3ameHa o0y-
YAIOIIEMYCSl BBICTABIISICTCS OLICHKA «OTIUYHO», «XOPOIIOY», «YIOBJIETBOPUTEIBHO» WU «HEYIOBIIE-
TBOPUTEIHHOM.

DK3aMeH N0 JUCLUUIUIMHE MPOBOJUTCS B COOTBETCTBUM C PACHMCAaHHEM NPOMEXKYTOUHOM arTe-
CTallM, B KOTOPOM yKa3bIBa€TCSI BPEMsI €ro MPOBEACHUS, HOMEP ayTUTOPUHU, MECTO MPOBEACHUS KOH-
CylbTallui. YTBEP)KACHHOE paclucaHhe pa3MelnaeTcs Ha WHPOPMAIMOHHBIX CTEHJAX, a TaKke Ha
ouIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI sl MPOMEKYTOUHOM aTTeCTallMd O0YUYaIOIUXCs yCTaHABIMBAETCS pabo-
4eil mporpaMMoil TUCHUIIINHBL U JOBOJUTCS 10 CBEACHHS 00yJaloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jiekropamu. C paspemieHus 3aBeaylomero kadenpoi
Ha 9K3aMeHEe MOXKET MPUCYTCTBOBATH MpemnoiaBaTenb Kadeapsl, MPUBICUECHHBIN AJIs TOMOILIU B MIpHe-
Me JK3aMeHa. B cilydae OTCYTCTBUS BEQYIIEro IpenojaBaTelis dK3aMeH IPUHHUMAETCS IIpernojaBaTe-
JIeM, Ha3HauEHHBIM PaclopsHDKEHUEM 3aBeIyIOIIero Kadeapoil.

[IpucyrcTBUE Ha SK3aMeHe MpenoaBareneil ¢ Apyrux Kageap 6e3 COOTBETCTBYIOLIETO PacIo-
PSDKEHUS PEKTOpa, MPOPEKTOpa Mo yueOHOUW paboTe Win JeKkaHa (pakyIbTeTa HE TOMYyCKAeTCsl.

OOyyaronuecs Mpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH TPEABSBISAIOT HK3aMEHATOPY.

Jnist mpoBeieHus SK3aMeHa BEAYIIHiA MPeroaBaTellb HaKaHyHE MOTy4aeT B AeKaHaTe 3a4eTHO-
HK3aMEHAlIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAeTCs B J€KaHAT IMOCJIE OKOHYaHHUS MEpPONpPUATHUS B
JIEHb IPOBEACHUS SK3aMEHA WU YTPOM CIIEIYIOIEro JHS.

DK3aMeHbl MPOBOJATCA MO OWjIeTaM B YCTHOM WJIM MUCHbMEHHOM BHJE, MO0 B BUAE TECTUPO-
BaHUS. DK3aMEHAIIMOHHbIC OMJIETHI COCTABIISIOTCS MO YCTAaHOBJICHHOH (popMe B COOTBETCTBUHU C yT-
BEPKJIEHHBIMU Kadenpoil IK3aMeHallMOHHBIMH BOIIPOCAMU U YTBEPKJIal0TCS 3aBEYIOIINM Kadenpoii
eXeroJHo. B Ouiere cogepkutTcst 2 TEOPETUUECKUX BOIIPOCaA U 3ajaya.

DK3aMeHaTopy MPeAOoCTaBIsIeTCs MPaBo 3aJaBaTh BOIMPOCHI CBEpX OMIeTa, a TaKKe IOMUMO TEO-
pPETUYECKHX BOIPOCOB JaBaTh JJISl PEIICHUS 337a4l U IPUMEPHI, HE BBIXOMALINE 32 PAMKU IPOiIeH-
HOTO MaTepHalia o U3y4aeMol AUCLUIIINHE.

3HaHUs, YMEHHUSI M HaBBIKM OOYYaIOLIMXCS ONPENENSIOTCS OIEHKAMU «OTIMYHO», «XOPOLIO»,
«YIOBJICTBOPUTEIbHO»,  «HEYIOBIETBOPUTENBHO»,  KOTOpble  BBICTABIAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHIKKY 00ydaronierocs B IeHb 3K3aMeHa.

[Ipu npoBeseHUN YCTHOTO 3K3aMEHa B ayJUTOPUU HE JIOJKHO HAaXOOUThCS Oosiee BOCBMHU 00Y-
YAIOIIUXCs Ha OJHOTO MPEeroiaBaTels.

[Ipu mpoBeeHUN YCTHOTO 3K3aMeHa 00ydJaroIuiics BRIOMpaeT 3K3aMeHallMOHHBIN OUJIEeT B CITy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBAaCT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems sk3amena oOyuaromiuecss MOTYT MOJB30BaThCsA C pa3pelleHusi 3K3aMeHaTopa Ipo-
rpaMMOM TUCIMILUIMHBI, CIIPAaBOYHON U HOPMATUBHOW JIUTEPATYPOH, APYTUMHU MOCOOUSIMH U TEXHUYE-
CKHMHU CPEJCTBAMHU.

Bpems moAroToBku oTBeTa MpH caade SK3aMeHa B YCTHOW (opMe JOIDKHO COCTABIISATH HE MEHEE
40 MuHYT (TI0 JKEJTaHUIO0 00YYaIOIIEerocsl OTBET MOXKET OBITh TOCPOUYHBIM). Bpemsi oTBeta — He Oomee
15 MunyT.

OOyyaromuiics, UCTIBITHIBAIOIIUI 3aTPYJHEHHUS IPU MOATOTOBKE K OTBETY IO BHIOpAaHHOMY UM
Ousery, IMeeT MPaBo Ha BHIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOLIUM IPOAJICHHEM BPEMEHU Ha IO/-
rotoBky. IIpy OKOHYaTenbHOM OLIEHMBAaHWU OTBETa OIEHKAa CHIKaeTcs Ha oauH Oami. Brimaua
TpeThero Ouiera He pa3peracTcs.
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Ecnu oOyuaromuiics sBUJICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOX0XKACHUS aTTeCTallun
B CBSI3U C HEMOJATOTOBJIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTABJISIETCS] OLIEHKA «HEYAOBIETBOPUTEINb-
HOY.

Hapymienue NUCHUIUIINHBI, CIIUCHIBAHUE, MCIIOJIB30BaHNE O0YYAIOUMMUCS HEPa3pelIeHHBIX Ie-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U APYTHUX BHUJOB JINUYHOM KOMMYHHUKALIMOHHOM M KOMIBIOTEPHOW TEXHHUKH BO
BpEMs aTTECTAllMOHHBIX MCTIBITAHUM 3amnpenieHo. B ciyyae HapymeHust 3Toro TpeboBaHus mpenoaana-
TeNb 0053aH YyAaIUTh OO0YYaroIlerocs: U3 ayaIuTOPUM M MPOCTABUTH €My B BEAOMOCTH OIICHKY «HE-
YAOBJIETBOPUTEIBHO.

BricTaBieHne OLIEHOK, NOJYyYEHHBIX IPU MOJBEAEHUHU PE3YJIbTaTOB MPOMEXKYTOUHOM aTTecTa-
LIMH, B 3a4Y€THO-7K3aMEHALIMOHHYIO BEJOMOCTh U 3aYETHYIO KHH)KKY NMPOBOAUTCS B IPUCYTCTBUU Ca-
Moro obyuatomierocs. [IpernonaBaTenu HecyT MEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOGBPEMEHHOCTD U
TOYHOCTh BHECEHHUs 3amuced O pe3yiapTarax MpPOMEXYTOUYHOM aTTeCTallMd B  3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHHIE KHIKKH.

HesiBka Ha 3K3aMe€H OTMEYAEeTCs B 3a4E€THO-3K3aMEHALMOHHOW BEIOMOCTH CIIOBAMU «HE SIBUJI-
Ccs.

Jlns oOydaronuxcsi, KOTOpble HE CMOTJIM CIIaTh 9K3aMEH B YCTaHOBJICHHbIE CPOKHU, Y HUBEpPCH-
TET yCTAHABIMBAET IEPUOJ JMKBUAALUHU 3aJ0JDKEHHOCTU. B 3TOT mepuoj mpenopaBaTenu, NpUHU-
MaBlINE SK3aMeH, JODKHBI YCTAaHOBUTh HE MEHee 2-X JHEH, Korja oHU OyayT MPUHUMATh 3a0JIKEeH-
HocTu. MH(popMaIiys o TMKBUAALNY 33/10JKEHHOCTH OTMEYAETCS B HK3aMEHAIIMOHHOM JIUCTE.

OO6yyaronumcsi, MOKa3aBIIUM OTJIMYHBIE U XOPOIIUE 3HAHUS B TEUCHHE CEMECTpa B XOJE IO-
CTOSTHHOTO TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH, MOKET OBITh IMPOCTaBJICHA K3aMEHAIIMOHHAsI OLIEHKA
JOCPOYHO, T.€. 6e3 caauu sk3aMeHa. OleHKa BBICTABIISETCS B AK3aMEHALIMOHHBIN JTUCT WK B 3a4E€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WNHBanupl 1 1WA ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3[I0POBbsl, MOTYT CIaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MEpHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBUYaTbHBIM YU€OHBIM TNIaHOM. MHBaIUAbI 1
JMIa C OTPaHUYEHHBIMH BO3MOKHOCTSMH 3J0POBbS, UMEIOIINE HAPYIIEHUS OIOPHO-ABUTATEIBHOIO
anmapara, [JOIYCKalOTCsl Ha aTTECTAlMOHHBIE MWCIBITAHUS B CONPOBOXKJIEHUU ACCHUCTEHTOB-
COMPOBOXKIAIOIIUX.

[Ipouienypa npoBeneHus MPOMEKYTOYHOM aTTECTAllMU TSl OCOOBIX ciiydaeB m3noxeHa B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalluu OOy4arouuxcs IO
OIIOII 6akanaBpuata, cneruanurera U Mmaructpatyps» @I'bOY BO HOxHo-Ypansckuii [AY (2016
T.).

[IIkana u KpUTEpPUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCs MTPECTABICHBI B TAOJINIIE

Ikana Kputepun oneHuBanus

Ouerka 5 BCECTOPOHHEE, CUCTEMATHIECKOE 1 rirybokoe 3HaHHE IPOTPAMMHOTO Ma-

(oTmHuHO) TepHala, YCBOCHHE OCHOBHOH M JOMONHHTENLHOH JUTEPATyphl, pexo-
MEHJIOBAaHHOH MPOrpaMMON JUCITUIUINHBI, PABIIILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHWE MPOTPAMMHOTO MaTepualia, YCBOCHHE OCHOBHOW JTUTEpa-

Onenka 4 TYpbl, PEKOMEHJOBAaHHON B MpOrpaMMe, HaIWuue MajlO3HAYUTEIbHBIX

(xopo110) OomuOOK B PEHICHUH 3a/1a4M, WIA HEIOCTATOYHO TOJTHOE PACKPBITHE CO-
JiepyKaHue BOIIPOCa.

Ouenka 3 3HaHHE OCHOBHOTO MPOTPaAaMMHOI0 MaTepuaia B MUHUMAILHOM 00beMe,
MOTPEIIHOCTH HETPUHIUITHATILHOTO XapaKTepa B OTBETE Ha K3aMEHE U B

(Y1OBIETBOPUTEIBHO)

pEIICHUH 331a4u.

Onenka 2 mpoOerbl B 3HAHUAX OCHOBHOTO MPOTPAMMHOIO MaTepHalia, MPUHIIUITH-

(HEeYy/IOBJIETBOPUTENILHO) | aJIbHBIC OIIMOKH ITPH OTBETE HA BOIIPOCHI M B PEIICHUU 3a/1a4H.
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Bomnpocel Kk 3xk3aMeHy

| Mexannka (KHHEMATHKA U JHHAMHKA)
1. IIpenmer ¢usuxu. OOmas cTpyKTypa U 3aJauu Kypca (QU3nKH.
2. PaBHOMEpHOE M HEPABHOMEPHOE MIPSMOJIMHEHHOE JBMIKEHUE U €ro XapakTepUCTUKU. CpemHsis
CKOPOCTh. MTHOBEHHAsI CKOPOCTb.
3. PaBHoyckopenHoe asmxenue. CpegHee yckopeHne. MrHOBEHHOE YCKOpEHHE.
4. Kunemaruka IBUKEHUS 10 OKPYKHOCTH.
5. 3akonbl HetoToHna. Macca u cuiia. Bupl cunn B mpupojie U UX IpeICTaBICHUE B MEXaHUKE.
6. JlunamuKa BpamaTeabHOTO ABMKEHUS TBEPIOTO Tesa(OCHOBHOM 3aKOH JMHAMUKH Bpa-
HIaT.JBUKEHHS, MOMEHT CUJIbl, MOMEHT MHEPLIUH, MOMEHT UMITYJIbCa)
7. IMIysibC ¥ €ro CBsA3b C CHIION. 3aKOH COXpaHEHUsI UMITYJIbCA.
8. Pabota u mourHocTh. [loTeHnInanbHast U KHHETUYEeCKasi SHEPIHsl.
9.CBs3b sHepruu u padboThl. [IpeobpazoBanne sHEPTUU. 3aKOH COXpaHEHHsI YHEPTUU U €r0 3Ha-
YeHHE.

Il Mexanuveckue KoJe0aHUS U BOJHBI
10. KonebarenbHble NBMKCHUS. [ apMOHUYECKHE KOJICOAHUS M MX XapaKTePUCTUKH. MaTreMaTu-
YEeCKH U NPYKUHHBIN MasTHUKU. PopMyra a1 IepuoI0B KOJIeOaHHH.
11. TlpeBpaienue SHEPTUH MPU KOJIeOATEIIBHOM IBMKEHUH. BBIHYXI€HHBIE U CBOOOTHBIE KOJIE-
Oanus1. Pezonanc.
12. Pacnpenenenue konedanuii B ynpyrou cpene. [IpononsHbie u monepednpie BOTHBL. JinHa
BOJIHBI U €€ CBS3b C IEPUOJOM U CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

11l MKT naeaabHoro raza. Tepmogunamuka
13.Temneparypa, €€ XapaKTepUCTUKH.
14 Crenenn cBoOOb1. [ToHAsS KUHETHYECKAS SHEPTUS MOJICKYI.
15. YpaBuenue MenaeneeBa — KnanelipoHa v €ro XxapakTepHUCTUKH.
16.OkcniepruMeHTaIbHbIC Ta30BhIE 3aKOHBI.
17. 1 3akoH TepMOJAMHAMUKH U €r0 IPUMEHEHNE K PA3IMYHBIMU30IIPOLIECCAM.
18. Annabarnyeckoe pacmupenue rasza. Pabora, coBepiaemasi mpu U3MEHEHUN 00beMa rasa.

IVInekTpocraTtuka
19. Dnexrpuzanms ten. 3akod Kynona. 3aK0H COXpaHEHHS JICKTPUUECKOTO 3apsia.
20. DnexTpuyeckoe nosie. HanmpspkeHHOCTH 31eKTpruecKoro moisi. [IoTok BekTopa HampspKeHHO-
CTH 3J1. TIOJISL.
21. Teopema Octporpajackoro-I'aycca u ee npuMeHEHHE.
22. TIpOBOJTHUKH M TUPJICKTPUKH B SJIEKTPUUECKOM TIOJIC.
23. PaboTa 1o nepeMenieHuIo 3apsiia B 3JeKTpuIeckoM rnoie. [loTeHnuan u pa3HocTh NOTEH-
1uanoB. CBsI3b MEX]y HAMPSHKEHHOCTBIO ¥ Pa3HOCTHIO MOTEHLIMATIOB.
24. DnexTpoeMKocTh. KoHeHcaTopbl. DHEPrus 3J1eKTPUIECKOTO MOJIS.

V IlocTOSIHHBIH JIeKTPUYECKH I TOK

25. Dnektpudeckuit Tok. Cuna Toka. [lnoTHOCTH TOKA. Pa3HOCTH MOTEHIIMAIOB, HAIPSKEHUE,
S/C.
26. McTOYHNKH ITOCTOSHHOI'O TOKA, UX BHUIIBI.
27. 3axon Oma 1 y9acTKa 1eny U moJiHoH 1ienu. ConmpoTHUBIICHHE POBOTHUKOB.
28. [locnenoBarenbHOE U APAIIICIIEHOE COSAMHEHUE IPOBOHUKOB.
29. Pabota 1 MOIITHOCTH TOKA. 3akoH JIkoyis - JIenna.
30. DneKTpUYeCcKHii TOK B ra3ax (caMOCTOSITEIbHAS U HECAMOCTOSTEIbHAS IPOBOIUMOCTH, THITBI
paspsioB).
31. DnexTpuyecKHii TOK B MOTYMPOBOJIHUKAX (COOCTBEHHAs M IPUMECHAs POBOAMMOCTH TOTY-
MIPOBOJTHUKORB).
32. DneKTpUYECKH TOK B pacTBOpPaX M pacIuiaBax 3JIEKTPOIUTOB (3akoHbI Dapaniesi, JIeKTPOIU3
U €ro MPUMEHEHHE).
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V1 Maraerusm
33. MaruuTHOE 10JIe, MAarHUTHAS HMHIYKIUS, MATHUTHBINA TTOTOK.
34. MarauTHbIC CBOMCTBA BEIECTB. J[MamarueTnsMm, mapaMarueTu3m u eppoMarHeTusm.
35. JleiicTBME MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. 3akoH Amnepa. 3akoH buo-Casappa-
Jlannaca.
36./leiicTBHE MarHUTHOTO TOJIS Ha ABMOKYyIIUiics 3apsa. Cuna JlopeHna.
37.5IBnenue >MeKTPOMarHUTHON MHAYKLIUN U CAMOMHAYKIIMH.
38. [IpunHuun neicTBus Tpanchopmaropa.
VIl BoiHoBbIe M KBAHTOBBIE CBOIiCTBA CBeTa
39. Mudpakuus ceera. JJuppakunoHHas penieTka.
40. Untepdepennus ceeta. MeTo bl OTydeHUsT KOrepeHTHBIX BOTH. MHTepdhepomeTp Maiikess-
COHa.
41.Tlonspuzanus cBeTa. 3akoH bproctepa. 3akon Masroca.
42. ®orosrddext. 3akousl hoTodrdhdexTa.
43. JlaBnenue ceta. OmnbITh JIeOenena.
44. OnibITHBIE 3aKOHBI U3JTy4eHUs a0COIIOTHO YepHOTro Tena (3akoH Credana-bonbiMana, 3ak0H
Buna).
45. Cnektp uznyuenus Bojgopoja. Crnexkrpanbubie tuauu (bansmepa, Jlaiimana, [amena).
VIl AtomHas u sinepHas ¢pusuka
46. CBs13b MEXTy KOPITYCKYJISIPHBIMU M BOJIHOBBIMH CBOMCTBaMu dacTuil. @opmyna ae-bpoits.
47. EcrecTBeHHAas paluOaKTUBHOCTD.
48. PagnoakTHBHOCTh. 3aKOH PaJMOAKTHBHOTO pacmaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AToMHOE€ PO, ero cTpoeHue. IIpoToHbI, HEUTPOHBI, H30TOIIBL.
51. MckyccTBeHHAs paIuOAKTHBHOCTh. SIepHBIC peakiuu (IpruMepHl).

4.2.3 KypcosBoii npoexkT/ KypcoBasi paéora

He npenycMoTpeHo y4eOHBIM MJIaHOM.
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JUCT PETUCTPAIIMUA U3MEHEHHUI

Howmep
U3MEHe-
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OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Ioamuce

PacumdpoBka
TIOJTITHCH
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HHUS U3MCHC-
HUSA
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