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1. Ilnanupyembie pe3yabTaTbl 00y4eHHs MO JUCUHILIHHE, COOTHECEHHbIE ¢ MJIAHUPYEMbIMH
pesyabTatamu ocsoenust OITOII

1.1. Mean u 3aaa4 AUCUUILIHHBI

Mean AMCUMIIMHDBI

bakanasp mo HampasieHHI0 NoATrOTOBKU 35.03.06 ArpouH)KeHepHus TOJKEeH ObITh MMOATOTOBJICH
K peLIeHUI0 3a1ad MpopeCCHOHATBHON MeSTeNbHOCTH CIEAYIOLINX THIIOB. IPOU3BOACTBEHHO-
TEXHOJIOTUYECKUN, IPOEKTHBIM.

Heas aucuMmiauHbl — CPOPMHUPOBATH y CTYACHTOB CHCTEMY (YHIAMEHTAIbHBIX 3HAHUMH,
HEOOXOIMMBIX JJISl MOCTEeNYIOWEeH NOArOTOBKH OakanaBpa, crocOOHOTO K 3 ()EeKTUBHOMY pPELICHHIO
NPAaKTUYECKUX  33/a4  CEJIbCKOXO3SHCTBEHHOTO MMPOU3BOJACTBA, a TakKXkKe CIIOCOOCTBYIOIINX
JalbHeNIeMy Pa3BUTHIO JTUYHOCTH.

3agauyu AUCUHMNINHBI:

— U3Y4YUTh OCHOBHbIE (IM3MYECKHE SIBJICHHUS, OBJIAAETh (PYHIAMEHTAJIbHBIMH TOHSTHAMH,
3aKOHAMU U TEOPHSAMHU KJIACCHYECKON U COBPEMEHHOM (DU3HKH;

— cpopMHPOBATH OCHOBBI HAYYHOTO MHPOBO33PEHHS U COBPEMEHHOTO (PH3UUECKOr0 MBIIIICHUS,
O3HAKOMHUTBCS C HAYYHOH ammapaTtypoil W MeronaMu (PU3NYECKOTO HCCIECNOBAHUS, MPUOOPECTH
HABBIKU MPOBENECHUS (PH3UUECKOTO HKCIIEPUMEHTA,;

— HAy4YHTbCS BBIIEIATH (U3MUECKOE CONEpXKaHWE B MNPUKIAIHBIX 3amadax Oyayruen
NesITeNIbHOCTH,

— OBIIQAIETh METO/IaMH PELIEHUS HHXXEHEPHBIX 3a/a4.

1.2. KomnereHIIuN U HHAUKATOPHI UX T0CTH:KEHHH
OIIK-1. CnocobeH pemaTh TUMOBBIE 3a7a4d MPOGECCHOHATBHON NESTENbHOCTH Ha OCHOBE 3HAHUUN

OCHOBHBIX 3aKOHOB MAaTEMAaTUYCCKUX W C€CTCCTBCHHBIX HAyYK C TMPUMCHCHUEM I/IH(I)OpMaLII/IOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOT Uil

Kox n nHanmeHoBaHNe Dopmupyemsie 3YH
HHAUKaTOpa 3HAHUS YMEHHUS HaBBIKH
JOCTHIKCHUS
KOMIICTCHIIUHN
N/1-1.0I1K-1 Obyuarommiics gomken | OOyuaromuiics nomwkeH | OOydaromuiicss OOJDKeH
Ucnonpzyer 3HATh. OCHOBHBIE yMETb. UCTIIOJIb30BATh | BJIA/IETh. HABBIKAMHU:
OCHOBHBIE 3aKOHBI 3aKOHBI OCHOBHBIE 3aKOHBI UCTIOJIb30BAHUS 3HAHUN
€CTeCTBEHHOHAYYHBIX | €CTECTBEHHOHAYUHBIX €CTeCTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
JOUCLIUIUINH IS aucuuIuiiH (pu3nkm) IUCIHTUIAH ((PHU3UKH) €CTECTBEHHOHAYYHBIX
peleHus IUIs pelleHus IUIs1 peLIeHUs] aucuurInH (Gu3nkm)

CTaHOAPTHBIX 3a4a4 B
COOTBETCTBHU C

CTaHAAPTHBIX 3a7a4 B
COOTBETCTBHHU C

CTaHOAPTHBIX 3aa4 B
COOTBECTCTBHHU C

IUIs pelleHus
CTaHJapTHBIX 33714 B

HaNpaBJIeHHOCTHIO HaNpaBJIeHHOCTHIO HanpaBJIeHHOCTHIO COOTBETCTBHH C
npoeCCUOHATTLHOM poheCCHOHATTLHOM npo¢heCCUOHATTbHON HATPABJIEHHOCTHIO
IeSTeNbHOCTH IesITeIbHOCTH HeSTeIbHOCTH npodeccroHaIbHOM
-(b1.0.10-3.1) -(b1.0.10-Y.1) IeATENbHOCTH -
(51.0.10-H.1)
OIIK-5. CnocobeH y4acTBOBaTb B MPOBEACHHU OKCIEPUMEHTAJbHBIX  HMCCJIENIOBAHUN B

poheCCUOHATTLHOM NesITeIbHOCTH







1.1. | Beenenue B pusuky 2 2 - - - X

1.2. | Kunemartuka 16 4 2 2 10 X

1.3. | Jlunamuka 20 4 2 6 10 X

2.4. | 3axoHbBI COXpaHEHUs 20 4 2 4 10 X

15 Mexanndeckue KonebaHus u 4 4 4 6 10 <
BOJIHBI

16, DNeMeHTbI MO.]'I?Ky.]'Ii[pHOfI u 4 4 4 4 10 <
CTaTUCTHYECKON (PU3NKU

1.7. | OcHOBBI TEpMOAMHAMUKHU 20 4 2 4 10 X

Paznen 2. DnekTpuyecTBO 1 MarHETU3M

2.1. | DnexTpocraruka 20 4 2 4 10 X
IMocTosiHHBIN TOK,

2.2, | bAEKTpUYECKHE LENU U 20 4 2 4 10 X
MaTepuabl

23 ITocTosiHHOE MarHUTHOE 29 4 4 4 10 <
noJie

24 DNeKTpOMarHuTHbIE 27 4 4 6 1 <
K0JIeOaHHUST M BOJIHBI

Paznen 3. OnTrka u atomMHas pu3nka

31 I'eomerpuueckas u BOJHOBas 79 5 4 4 3 <
ONTHKA

3.2. | KanroBas ¢puzuka 20 4 4 4 8 X

33 ®du3nka aTOMa U 3JIE€MEHThI 18 4 4 4 3 <
(bu3MKK TBEPAOTO TEJIA

3.4. | Anepnas ¢pusuka 18 4 4 4 8 X

3.5. | dusnyeckas KapTHHA MUPa 4 2 - - 2 X
KonTponb 27 X X X X 27
O01mast TpyA0eMKOCTh 324 58 44 60 135 27

4. CTPYKTYypa U coep:KaHHe TUCIUILTHHBI
4.1 ConepkaHue TUCHHUILIHHBI

Pasznea 1. Mexanuka, MoJieKyJsipHasi PU3HKA H TEPMOAHHAMHKA

Beenenne

IIpenver ¢usuku. Meron mo3HaHus B (Ppr3HKe. DKCHEPUMEHTHI M TEOpUH. Poib MareMaTHKH.
Ousnueckue 3akoHbl. lloHsaTHe daxra B ¢usuke. Mogenu. Ilpsmeie u oOpaTHble 3a7a4u (HUKKH.
PasmepHOCTH PU3HUECKUX BEITUYHH.

Kunemaruka

JlBikeHne Kak riaBHas (opma cymectBoBaHus Mmatepuu. IIpocrpanctBo m Bpemsi. CriocoOwl
OMMCaHUsl COCTOSHUA Tena W cucteMbl Ten. CucreMbl oTcuera M KoopauHaT. Poiap M MpuHUMIBI
BbIOOpa cucteM koopauHat. CteneHn cBOOOIbI, MHBAPUAHTHBIE CBOMCTBA YHCJA CTENEHEeH CBOOOIBI
TpexmepHOe 1 MHOTOMEpPHOE MPOCTpaHCTBA. MaTepuanbHas TOYKa U paclpoCTpaHEeHUe 3TOH MOAeNu
Ha MHOTOMEpHBIN ciy4ail. TpaekTopust U MUpOBast TUHUS, UX cBoMcTBa. CKOPOCTb U YCKOpPEHHE Kak
npousBoaHele. IlocTynmarenbHoe M BpallaTeNbHOE [BIKEHUS KaK OCHOBHBIE BHIbl JIBUXKEHHH.
VYTri0BBIE CKOPOCTh U YCKOPEHHE, HOPMaJIbHOE U TaHI'€HLUaJIbHOE yeKopeHus. CKOpOCTb U YCKOpEHHe
B MHOIOMEPHOM IpocTpaHcTBe. MHepLuanbHble CUCTEMBI M PABHONPABHOCTD MTOKOSI U PABHOMEPHOT'O
NPSMOJIMHEHHOTO ABMKEHUs. 110CTynaT o MOCTOSIHCTBE CKOPOCTH CBeTa B BakyyMme. IIpeoOpasoBanue
UHTEPBAJIOB BPEMEHH U JUJTMHBI MPH OOJIBIINX CKOPOCTSX OTHOCHTEIBHBIX ABIIKEHHH WHEPLHATBHBIX



cucteMm. [IpeoOpaszoBanmsi JlopeHIla U peNSITHBUCTCKOE CIOXKEeHHE Cckopoctedl. MHTepBanm Mexmy
COOBITUSIMH U €r0 MHBAPHAHTHOCTb.

AunHamuka

Cuna u macca, cynepno3uuus cuji. [lepsriii 1 BTOpo# 3akonbl HptoTOHA. YpaBHEHUST ABUXKEHUS,
pPOJIb HAYaJbHBIX YCJIOBUW, NMPUHLUN AeTepMUHH3MA. I[IpuMepel pelieHus ypaBHEHHMH ABUXKEHUS.
JIBIDKEHHE TeNl B IOJIE CUJI TATOTEHMs, SIBJIEHHE HEBECOMOCTH B CIyTHHKaxX. /[MHaMMka ciemsiux
cucteM. HMmnynec, 3akOH COXpaHEHHUs HMIIyJbCa U1 MEXAHWYECKOW CHUCTEMBI, TPETUN 3aKOH
Hetotona. Bzaumopeiicteue ten uepe3 none. Obmast GopMynnpoBKa 3aKOHA COXPAHEHUS] UMITYJTbCA.
Kunerndeckast SHEprusi MaTepUaIbHOW TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEKTOpa MMITyJibca. Pabora
U TIOTeHIHMaJbHAsl SHeprus. PaboTa mepeMerneHnss MaTepHabHOW TOYKU MO KPUBOJIMHEHHOMY IyTH.
IloreHuManbHble  CUJBL, BBENECHHE IOHATHS IOTEHLHANa MAJd  B3aUMOAECHCTBYHOINUX  TelL
[ToreHumanbHas GyHKIUS, TOTEHIMAIbHASI MTOBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIBI U MIOTEHIUAIBHOM
¢ynkunu. [ToreHumanpHas siMa M yCIOBHE YCTOWYHMBOIO paBHOBeCHs. HEBO3MOXKHOCTH paBHOBECHS
CHUCTEMBl B3aUMOJEHCTBYIOIIMX CTAaTHYECKUX TOYEYHBIX OJJIEKTPUUYECKUX 3apsaos.  [IpuHnun
IUIOTHEHIIeH YMaKOBKM U OOBSICHEHHE NMPOCTPAHCTBEHHBIX (popm kpucramuioB. KondopmarmoHHBIH
aHanu3 Mojekyia. MomeHT cunbl. JluHaMuKa BpalleHWs TOYKHM U Teja BOKPYI MOCTOSIHHOH OCH,
MOHATHE O MOMEHTE WHEPLUUH MAaTepUAJIbHON TOYKH M Teja. Y PaBHEHUE NBHKECHMs BPALIAKOLIErocs
BOKpPYT HEMOJBUKHOM OCH Tena. MOMEHT UMITyJIbCa, CBSI3b €r0 KOMIIOHEHT ¢ KUHETUYECKOU SHEPTHUEH
BpauleHusl. M3mMeHenne MOMEHTa MHEPLUM Tena NMpU NMepPeHOCce OCU BpauleHus. | JaBHbIE MOMEHTHI
WHEpLUUH U YCTOWYMBOCTb BpallleHUs Ted. 3aKOH COXPAaHEHHsS MOMEHTa UMITyJbca Tejla U CUCTEMbI
Ten. OcoOEeHHOCTH KOHCTPYKLHH BEpPTOJETOB. I Mpockombl W uX mpuMeHeHue. LleHTp macc o
YPaBHEHHUE €ro JBMKEHHUs. PazneneHue nocTynaTenbHbIX U BPAIATENbHBIX JBHXKEHUH TBEPAOIO Tela.
ITapa cun. Cucrema ypaBHEHMH A OBUXKEHMs TBEPJOTO Tejla U €ro KMHETHUYecKas HSHeprus. 3aKoH
COXPAHEHHUs1 DHEPrUU U €ro CBsI3b C PAaBHOMEPHOCTBIO TEYEHHUs] BPEMEHH. JIBUXKEHHE CUCTEM CO
MHOTHMH CTeneHs MU cBoboabl. @ynkuus Jlarpanka u ypaBHeHus Jlarpawka. [IpuHImn HauMeHbIIEro
NENCTBUS.

JAuHAMHKA 0OJIBIIHX CKOPOCTEH

[IpuauMn oTtHOCcHTENBHOCTU B (pu3uke. PenstuBuctckmii ummyibc. [IpeobpazoBaHue sHEpruu-
uMnyjbca. Macca U ee CBA3b C BHEpPrueil mokos. Macca CI0KHOH CHUCTEMBI U €€ CBA3b C dHEPTUeil
B3anMozeicTBusl vacteid. HeammutuHOCTh Macchl. JledhekT maccel u sHepreTuka. KuHernueckas
SHEPrusi B PEISTUBUCTCKOM MEXaHUKE. YpaBHEHUE [BIDKCHMs MAaTE€pUAJbHON TOYKU B
PENATUBUCTCKON MexXaHuKe. [[BH)kKeHue MaTepuajbHOW TOYKH MOJ JEHUCTBUEM IOCTOSHHOW CHUJIBL
CkopocTh cBeTa Kak TMpeaenbHass CKOPOCTb. YacTuupl ¢ HyJeBoil Maccoit mnokos. [lpunmun
5KBHUBAJICHTHOCTHU U TEOPUS MPOUCXOXKIECHUsI CUJI BCEMUPHOIO TATOTEHMUSI.

Kone0anus u BoJIHBI

Konebanust kak dYacTHBIH Ciyuyall IOBUKEHUS, YCIOBHs TOSBIEHHUsS KoyseOaHui. YpaBHEHHE
OBW)KEHUS] TPY)KUHHOIO MasTHUKAa W €ro pemenne. | apMoHudeckoe KonebaHWe U €ro
XapaKTEPUCTUKHU. Y PaBHEHHE ABIKEHUs] (PM3MUYECKOro MAsTHUKA W €ro PeLIeHHe, MaTeMaTHYeCKHN
MasITHUK. DHEPTusl rapMOHWYECKUX KonebaHuil. BriHy>KneHHbIe KoneOaHWs M SIBICHUE PEe30OHAHCA.
Pesonanc kxak mposiBnenne Oudypkanun. Aprokonedanus. Ilpumepbl mposiBiI€HUS PE30HAHCHBIX U
aBTOKOJIEOATEbHBIX SIBJICHUH B KMBBIX OpPraHHM3Max M TeXHUKe. Pe30HaHCHas mepernava SHEPTrUU B
CHUCTEME OJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJIHBI B yNIpyrux cpenax, JUHEHHbIE, TOBEPXHOCTHBIE
U OOBEMHBIC BOJIHBI, TIOTIEPEYHBIE U IMPOAOJIBbHBIC BOJIHBL, (POHT BOJHBI, IJIOCKHWE U chepuueckue
BOJIHBI. AHaJIUTHYECKast 3amuch Oeryineil BosHbl. BoigHoBoe ypaBHeHue. [lepeHoc sHepruu Oeryineit
BosiHON. Crnokenue konebanuii u BonmH. KorepentHble ucrouHuku BOJH. MHTEpdepeHuHs BOJNH OT
TOYEYHBIX KOTE€PEHTHBIX UCTOUHUKOB. YCJIOBUS MOSIBIEHHUS MaKCUMYMOB M MUHUMYMOB. Clo)keHue
KpPYyroBbIx u cepuueckux BoiH. [locrpoeHue ¢ppoHTa BOJNHBI MO MpUHUMITY | FOHreHca, noBeneHue
(dbpoHTa BOJHBI B HEOAHOPOIHOU cpene. OTpaskeHue u npenomiienue BosH. [Ipunnun @epma. Beison
3aKOHA MPEJIOMIIEHUs BOJIH HA IPAaHULIE ABYX cpel Ha ocHOBe npuHuuna ®@epma. Ipunnun depma kax
YaCcTHBIA ciydail oOmero nmpuHOmna MUHMMakca. [IosBJIeHHE OTPaKEHHBIX BOJIH B HEOTHOPOIHBIX
cpenax, CJIOXEHHE BCTPEUHBIX BOJH M O00Opa3oBaHHE CTOSYHMX BOJH. llepexomHoe cocTosiHue U BpeMst



penakcanuu. CBs3b IJIMH CTOSIYMX BOJIH C pasMepamu Cpenbl, JUCKPETHOCTb JUIMH CTOSYMX BOJIH.
KBanroBanue. YnpasineHue 3By4aHUEM My3bIKAJIbHBIX HHCTPYMEHTOB.

DJIeMeHThI CTATHCTHYECKOH M MOJIeKYJIsIpHOH GU3NKH

MUKpOCKONIMYECKHE W MAKPOCKONUYECKHe SBJICHUs. MmeanpHbIl ra3 Kak CTaTHCTUYECKast
cuctema MHoOrux uactuil. [laBiaenue, oObeM U TeMreparypa ra3a kak oOOOIIEeHHbIE XapaKTePUCTUKU
cocTosiHUsl ra3a. PaBHOBEeCHble W HEpPaBHOBECHBbIE COCTOsiHMs Taza. OOpatumbie U HeoOpaTHMbIe
npoueccel. JlmarpaMma naBiieHHE-00beM. OJKCIMEPUMEHTAJbHbIE Ta30Bble 3aKOHBL, OOOOMIEHHBIN
ra30BbIi 3aKOH (YpaBHEHHE COCTOSHUS MIeaJbHOrO Tra3a). BbIBOJ ypaBHEHUS COCTOSIHUS UIEAIbHOTO
rasa Ha OCHOBE KMHETHYECKHUX MpeACTaBieHUN. PUSHYECKUN CMBICI MOHATUS TEPMOAUHAMUYECKOMN
Temneparypsl. PacnpeneneHue sHeprum mo creneHsM cBoboxabl. Pacmpenenenuss Makceeiia u
Bonbumana, Gapomerpuueckas popmyna. HepaBHoBecHble mponeccel. Jduddysus, nuddysus gepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE W €ro poJib B JKU3HENEATENIbHOCTH pPACTCHH.
Tennonepenaua. BuyTpeHHee TpeHune. BripakeHHe HEPaBHOBECHBIX MPOLECCOB depe3 00OOIIeHHBIE
TepMmonnHamudeckue cuiibl. CooTHomenue B3auMHoct OHcarepa. PeanbHble rasel, ypaBHeHHe Ban-
nep-Baanpca, kpuTuyeckas TOYKA, pEaJbHbIE W30TEPMBI, CKIDKeHHE ra3oB. @uykryanuu u
camoopranusanus npu (pasoBoM mepexoie ra3-KuakocTb. JKUAKOCTH, MOBEPXHOCTHOE HATSIKEHUE B
JKUAKOCTSX, OXJIAXKICHHE >KUAKOCTH TPH HUCMAPEHUH, TEPMOPETyJSIUUs PACTCHUH W KUBOTHBIX.
CwmauuBaroiie 1 HecMadruBaronue xxunkoctu. Kanunspasie sisiaenns, Gopmyna Jlamnaca.

JJeMeHThl TePMOANHAMUKH

ITepBoe Hauano TEPMOAMHAMHUKH, M3OIMPOLECCHL, aaHadaTHYECKHI MPOLECcC, OXJIAXIEHHE ra3oB
npu aanadaTUYeCKOM pPACHIMPEHUU U TOJyYeHHe HU3KHUX Temrieparyp. YpabHeHnue [lyaccoHa u ero
BbIBOA. Kiaccuueckast Teopusi TEMJIOEMKOCTEH, MPUYUHBI OTKJIOHEHUST PEATbHBIX TETLIOEMKOCTEN Kak
(YHKIIUU TeMIIepaTypbl OT Pe3yJIbTATOB KJIacCHUeCKOH Teopuu. PaboTa naeasbHOro ra3a B pa3jiHdHbIX
npoueccax. ObpaTumbie U HeoOpaTUMBbIEC UKL TermioBble MaIUHbI U MK KapHO, BTOpoe Havdano
TepMonnHaMuKH. KoMIpecCHOHHBIE XOJNIOAWJIBHUKKA W TEIJIOBbIE HACOCBL JHTPOMNUS  Kak
TepMOAMHAMUYECKUM ToTeHHuan. Dopmyna s SHTPONUU HAealbHOro raza. Teopema Kapuo u
o0o0IeHne TOHSITUS SHTPONMUU KAaK TEPMOAMHAMHYECKOro rmoTeHrmana. CBsi3b SHTPOMUU C
MHKPOCOCTOSIHUSIMU HAEAIbHOTO Tra3a. CTaTUCTUYECKOE TOJKOBAHUE SHTPONUHU. DHTPOMUS U CTENICHb
BbIpOKIeHUs1 cuctembl. @opmyna BonmbiiMana. DHTponus u uHpopMauus. Bospactanuwe sHTpomHuu
npu HeoOpaTHMBIX MpoLeccaX Ha MPUMEPE BBIPABHUBAHHS TEMIIEPATypPbl NBYX HAXOASIINXCS B
KOHTAKT€ HarpeThIX TEJ W MPHU BbIPABHUBAHWUM NIABJICHUM B JBYX HaCTAX cocynaa ¢ ra3om. Ilepsoe u
BTOPOE Hayajia TEPMOAMHAMUKHU, W JKUBbIE OpraHu3Mbl. [IoHATHE O TepMOAWHAMHKE HEOOPAaTHMBIX
MIPOLIECCOB M OTKPBITBIX CHUCTEM. OHTPOINUS B CHUCTEME OpraHu3M - OKpY’Karolas cpeaa.
IIpon3BoncTBO SHTPONMU B HEPABHOBECHOM cpeae u Teopema IIpuroxuna.

Pa3pe 2. DjieKTpHYeCTBO H MATHETH3M

DleKTpHYeCKHEe H MATHHUTHDbIE SIBJICHUS

IlonsaTne o mOMSIX, TONS CKAJSIpHbIE W BEKTOPHBIE. XAPAKTEPUCTUKH BEKTOPHBIX TMOJICH:
HaIpPSKEHHOCTh, TOTOK, [UPKYJISALWS, CUJIOBBIC JIMHUM BEKTOpHOro mnossi. Cyneprno3uiusi mojew,
3apsAbl, 3aKOH COXPaHEeHUs 3apsAI0B.

BzaumMopelicTBue HENOABUKHBIX U ABIKYLIMXCSA 3apsa0B, @PU3NYECKUN CMBIC MArHUTHOTO TOJIS.
ITone Toueunoro 3apsina (3akoH Kynona) u cuctemsl 3apsinoB. [lose gumons. DieKTpocTaTudecKoe
MoJie MOJICKYJIbl MU XuMHudeckue peakiuu. MuterpanbHas popma 3akona Kynona, Teopema [aycca
(nepBoe ypaBHeHne MakcBeiuia). Beiox hopmyn st HAPSDKEHHOCTH 3JIEKTPOCTATUYECKUX TMOJIeH
3apsSKEHHOTO TPSIMOTO TPOBOZA, IUIOCKOCTH, KOHAeHcaTopa. Pabora mnepemerneHust 3apsaa B
3JIEKTPOCTAaTUYECKOM  IOoJle, TMOHATHE TnoTeHUuana. Brtopoe ypaBHeHue Makcsenna A
3JIEKTPOCTATUKH B HWHTErpaJibHOH (popme. DJIeKTpUYecKass €MKOCTb OJHOTO TMPOBOAHHMKA U JIBYX
NPOBOJHUKOB, KOHAEHCATOPHI, padoTa mo 3apsaKe KOHAEHCATOPOB. DHEPTHUS 3JIEKTPOCTATUYECKOTO
nonst. M3MeHeHWEe  HAmpsDKEHHOCTU — BJIGKTPUYECKOTO  IMOJIsi  MPU  BBENCHUH  AMAJICKTPHKA,
MOJISIPU3YEMOCTb  TURJICKTPUKA, AUJICKTPUUECKAas MPOHHUIAEMOCTb. M3MeHEeHHE IUAIEKTPUUIECKOM
MPOHUIIAEMOCTH TPU XUMUYECKUX PEAKIUSX U HCIONIB30BaHUE 3TOro 3¢ derTa. DNeKTPUIECKOe ToJie
B MPOBOAHUKAX. [IoHITHE O TOKE MPOBOIUMOCTH, BEKTOpP TOKAa M CHJa TOKa, auddepeHrranibHas
dopma 3akona Owma. Ilepeoe mpasmio Kupxroda. [lpuynHa TOSBICHUS SIEKTPUYECKOTO TOKA B
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NPOBOJHUKE, (PU3MUECKHI CMBICI MOHSITHS CTOPOHHHX 3JIEKTPUYECKHX CHI. BbiBoa 3akoHa Oma st
Bcel nenu. Bropoe npasunio Kupxroga. MarHutTHOe 1oJie PSIMOTO TOKA, OOBSICHEHHE €r0 TOSBJICHUS
Ha OCHOBAaHMM pENSTUBUCTCKUX TNpencTaBieHuil. HWHrerpanbHble ypaBHeHMst MakcBemia s
MOCTOSIHHBIX MAarHuTHbIX mnojeil. Ilpumepsl BbIUMCIEHUS HAMpPSDKEHHOCTEH MarHUTOCTATUYECKHUX
noneit. 3akoH buo-Casapa-Jlanmaca. Bzaumoneiicreue noneii u 3apsinos (Tokos). @opmyna JlopeHua
I CUJIbIL, NEHCTBYIOLIEH Ha 3aps] CO CTOPOHBI 3JEKTPUYECKOro M MarHuTHoro mnosei. IlpunHuun
NEeNCTBUSI MAacC-CIIEKTPOMETPOB M UX T[pPUMEHEHHs] B XUMUU. MHIyKIHUOHHBIE —SBJIEHMS,
TpaHchopMaToOpel, (PHU3MUECKHE TPUHOMIBI HX JACHCTBUS. OJKcTtparoku. llomHas cucrtema
UHTErpalbHbIX ypaBHeHHMM MakcBemna. CMbICa 4JI€HOB CHUCTeMBl ypaBHeHMl Makcsena,
ONMCBHIBAIOLIUX SIBJICHUs, CBSI3aHHbIE C M3MEHEHUSIMHU 3JIEKTPUYECKUX M MAarHUTHBIX BEJIHMYHUH BO
BpeMeHU. B3auMOCBsI3b AIEKTPUYECKUX U MATHUTHBIX EPEMEHHBIX MOJIeH, 3IeKTPOMarHuTHOE 1oJie U
nznydenue. Ilons nBmkymuxcs 3apsnoB. M3nydeHue 3JI€KTPOMarHUTHOIO MOJsI HEPaBHOMEPHO
nBrKyLmest 3apsaom. «Ilapagokcy aToma.

Pa3agen 3. OnTuka u atomHas ¢puszuka

DeKTPOMArHUTHOE H3JIy4eHHe H ONTHKA

CBobomHOE 3JIEKTPOMArHUTHOE TOJIE U €ro CYIIEeCTBOBAHHE B BUAE SJIEKTPOMATHUTHOH BOJIHBL
ITonepeyHOCTh 3JAEKTPOMArHUTHLIX BOJH. CKOPOCTh pacnpOCTPaHEHHs! 3JIEKTPOMAarHUTHBIX BOJIH U
cniocoOr! ee m3mepenust. 11lkana smekTpoMarHuTHeIX BOJIH. CriocoObI TeHepaly M UCIIOIb30BAHUE B
HayKe U TeXHHUKE BOJH Pa3JUYHbIX HaCTOT.

SBieHus1, onuchIBaeMble BOJHOBOH Teopuel cBera. MHTEepdepeHus cBera, YCIOBUS MOSBICHHS
CTaTU4YeCKON WHTEPPEPEeHIIMOHHON KapTHUHBI, WHTepPEPEeHLHs] TpU pas3ieleHuu (PpPOHTa BOJHHEI,
NPOCBETJIICHUE OINTUKH, MHTEpPEPOMETPBl U UX HCIONb30BaHue. Pypre-cniekrpometpol. IlonsATHe 0
ronorpadpun. Jdudpakuus, nudpakuns Ha mend. POKyCHPOBKA 3JIEKTPOMATHUTHBIX BOJIH U CBSI3b
pasMepa AUPPAKIMOHHOTO TsTHA ¢ pasmepamu peduexktopoB. OCOOEHHOCTHM OpraHU3aIuu
PaTUONIOKALIMOHHON CITY>KOBI. Y CIIOBHSI MEpexo/a OT BOJHOBOW ONTHKH K TeOMETPUYECKON. 3OHBI
@Dpenensi, 30HHas 1acTuHKa Ppenens kak Gokycupyromui sneMenT. ludpakiunonHas pemerka Kak
IHUCTIEPTUPYIOIAsl CUCTeMa. AHAJIM3 COCTaBa CBETA IO JJIMHAM BOJIH. PeHTreHoBckas mudpakims,
noHsATHEe 00 0OpaTHBIX AU(PPAKIMOHHBIX 337a4ax, PEHTTCHOCTPYKTYPHBIA aHAJIH3 U €r0 OCOOEHHOCTH
NpUMEHUTENbHO K OmnomorndyeckuMm obOwvektam. IIpoctpancrBenHas crpykrypa JHK u PHK.
JudpakunoHHBIN peaen pasperarmeil crmocoOHOCTH ONTHYECKUX MPHOOPOB.

CaeT 1 BelIecTBO, MOHITHE O BTOPUYHBIX BOJIHAX, Pa3/IeJICHNE SHEPTHN Ha IpaHUIle paszaena ¢as,
PE30HAHCHBIN XapakTep B3aMMOACHCTBUS CBETa M BemecTsa. Jlucnepcusi, Kiaccuueckoe OObsICHEHNE
3aBHCUMOCTH KO3((UIIMEHTa TPENOMICHHsT CBETa OT JIMHBI BOJHBI NMAJarollero cmera. SIBieHune
IBOIMHOIO JIyuernpeNoMIIeH s, osipyu3anus ceera KpuctamiaMmu. [lonspusoBaHHbIil CBET, ONTHYECKAs
AaKTUBHOCTb, CaxapoOMETpHs, MWCIONb30BAHUE SBJEHUsS BpalleHMUsl IJIOCKOCTH MOJsSIpU3alUud B
MoJIeKyJsipHO# Ononorun. @orosddext u kBaHToBast mpupona ceera. Kpyr siBneHnii, 0ObICHUMBIX C
KBAHTOBOH TOYKU 3PEHHUS, MUKPOCKOMHUYECKOE M MAaKPOCKONMUYEeCKoe B OINTHKE. J|BONCTBEHHOCTHb
NPUPOABl CBETA. 3aKOHBI TNOIJIOIIEHHWsI CBETAa, MOHATHE O HeNuHeHHbIX 3¢dextax. OcHOBHBIE
3JIEMEHTBl KOHCTPYKLUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBUCUMOCTh OCBELIEHHOCTH
OT BUJA OCBETUTEJIEH.

KBanrtoBas ¢pusuxa. @Pu3zuka aroMa u 3jieMeHTbI (PH3MKH TBEpPAOro Teja

OcobeHHOCTH TOBEEHHsT MUKpPOUYAcTHL. I[IpUHIMIBI OMUCAaHUS TOBEACHHS MMKPOYACTHL,
BOJIHOBasi (PYHKIIMsI, COOTHOIUIEHHE HeompeneneHHocTe, BonHa ne bpoitnsa. Ilocrymater bopa.
VYpasuenue [llpenunrepa (BpeMeHHOE W CTAl[MOHAPHOE), (U3MHUECKUN CMBICT BXOSIINX B HETrO
yneHoB. PemeHue cranuoHapHoro ypasHenus Illpenunrepa nns dYacTuipl B OJHOMEPHOM
MOTEHLMAJIbHOM SIIHUKE W YacTULbl Ha OKPYXKHOCTH. YCJIOBMSI MOSIBICHHUsS KBAHTOBBIX SIBJICHUM.
Bnusinue macchl u ob0nacTu JOKamM3alMKM 4acTHL. J[BymepHas MOTEHIMaJbHAs sIMA, BBIPOXKIEHHUE
KBAaHTOBBIX COCTOSIHUH M CHSTHE BbIpOKAeHUs. [loTeHInanbHas siMa KOHEUHO! TITyOWHBI M BIIUSTHHE €€
rIyOMHBI M IOUPUHBI HA YPOBHH OHEPrHM YacTUIBl. BO3MOXKHOCTH JIOKAIM3allMd YacCTHIbI B
npoctpancTee. TyHHenbHBIH 3(p¢dekr. 3anomHeHne ypoBHeH W mpuHUMn [laynmu, momHas >Heprus
COBOKYIHOCTH J3JIEKTPOHOB B KBAHTOBOWM CHCTEME. YPOBHU BHEPIHM B aTOME€ BOAOPOAA, MEPEXObl
MeXy ypoBHAMHU. MHAMBUAYaJbHOCTH CIIEKTPOB aTOMOB U OMMCCHOHHBIA CIEKTpajbHBIA aHau3.
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Merajndeckasi MOJENb MOJIEKYJbI U OOBSICHEHHE KOpPPENsIHUH LBETHOCTU BemlecTBa W d(hdexTa
COTPSDKEHMSI XUMUYECKUX CBsi3eil B MoJiekyJax. HopmanbHas 1 MHBEPCHAsA 3aCEIEHHOCTh KBAHTOBBIX
coctosiHui. llormomenne, COHTaHHOE U BBIHYXXIeHHOe u3nydenus. Koaddumumentsr DiHIITENHHA.
®opmyna [1nanka. YcuneHue csera mpu NPOXOXKICHUH Yepe3 HHBEPCHO 3aceNieHHyo cpeny. [lonstue
0 Ja3zepax.

dusnueckas MpUPOAa XUMHUECKOH CBSI3U. DJIEKTPOHHOE CTPOCHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuan3anms, OObSCHEHHE NPUYMH MOSBJICHUS IMPOCTPAHCTBEHHBIX (opM Mosekys. IlpuHumn
MaKCHUMaJIbHOTO TIepEKphIBaHMs. BHYTpeHHEE BpalIeHUE B MOJIEKYJIAX M €r0 POJib B OMOXHMMHUYECKIX
peakuusx. /[BukeHHe YacTHLl B MHOTOATOMHBIX MOJIEKYJIaX M BHIbI MOJICKYJISIPHOH CIIEKTPOCKOIIHH.
CuMMeTpust MOJIEKYJT U TIOSIBJICHHE TTPaBUII 0TOOpA.

@DOTOXUMHYECKHE PEaKIUH U OCOOEHHOCTH TOTEHIMAIBbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30Y)KIEHHBIX 3JIEKTPOHHBIX COCTOSHUN B MOJIeKysax. Pacman mosekyn mpu (GOoToBO3OYKICHHSX.
Ousnueckass npupona ¢porocuHTe3a. TpaHcrmopT >Hepruu mnpu (POTOCHHTE3e. 30HHAS CTPYKTypa
3JIEKTPOHHBIX COCTOSIHUH KPHCTAJUIOB. 3allONIHEHHBIE W HE3alOJHEHHbIE 30HBL YpoBeHb Pepmu.
IIpoBOmHMKH, TOXYTPOBOAHUKH U AUAIEKTPUKH. OCOOEHHOCTh MPOBOJUMOCTH B MOJYTPOBOJHUKAX.

Anepnas puszuxa

CucremaTuka 3JIEMEHTAPHBIX YaCTUL. 3aKOHBI B3aUMOIIPEBPAIICHUH YaCTHIL, SAEPHBbIC PEaAKLIUH,
nedexr maccol. CTpoeHHE siIep, sIEPHbIE CHIIbL, YCTOHUMBbBIE U HEYCTOWYHMBBIE SIPa, €CTECTBEHHAS U
HCKYCCTBEHHAsI PaTuOaKTUBHOCTD. 3aKOHBI PaaTNOaKTUBHOTO pacmana. [TpuHIHTIET
pPamMoOaKTUBALMOHHOrO aHanm3a. «MedeHble» aToMmbl B Ouonoruu. IlyTu mcronp3oBaHus SACPHON
SHEPTHH.

PDu3znyecKass KApTHHA MHPAa

ITonsitne 00 »Bomonuu B (QuU3KMKe, OMONOTMM W JAPYrHX Haykax. lIpOTHBONOJIOXKHOCTB
HAIPaBJICHHOCTEH STUX 3BOJTIOLMOHHBIX MporeccoB. I1yTu npeogoneHns mpoTHBOPEUHSL.

Bpewms B knmaccuueckoM mupe. Posib mepuoanyecknx U HEMePUOAHMYECKIX MPUPOIHBIX MPOLIECCOB
B (opmupoBaHWM TIOHATHUS BpeMEHU. VHBapUAHTHOCTH NPOCTEHINNX (U3NIECKUX 3aKOHOB
OTHOCHTEJIbHO CMEHBI 3HaKa BpeMeHHU. HepaBHOBECHBIE MPOLIECCHI B CIOXKHBIX CUCTEMAX U IMOSIBICHUE
CTpenbl BpeMeHU. Ponb ciydaiiHbIX (akTopoB B (OPMHUPOBAHMU CTpenbl BpeMeHu. Piykryauuwu,
NOSIBICHME CaMOOPTaHW3alMM B OTKPBITBIX CHCTEMax W IepepactaHue (QIyKTyaluu B
Makpockonmdecknii s¢pdext. Ponp Oudypkanmii. [loBeneHne SHTPONUU B OTKPBITBIX CHCTEMAX.
[IpuHIMN TOMOJHUTENLHOCTH U €ro BCEOOITHOCTh. Mcnonmb30Banue Mojenell siBiieHui 1 0OBEKTOB B
nporiecce MO3HAHUS KaK CIEACTBHE MPUHLINIA JOMONHUTENbHOCTH. OOpaTHBIE 3a1a4H, CyOBEKTUBHBIN
dakTop mpu ux pemeHud. OrpaHUYEHHOCTh NPHUHLOMIA [OKA3aTENbHOCTH B Hayke. IlpuHuumn
COOTBETCTBUS, HaOmogaeMble ¢ HeHaOmomaembple BennyuHbl B ¢usuke. TpeboBaHus k
dopmupoBaHui0 PU3MUECKUX Teopuid. PacmupeHHOe TIOHMMaHWE TMPHHLUINA JACTEPMUHHU3MA.
CrnydvaiiHoe M 3aKOHOMEPHOE B MPHUPOIE U Mpenesbl NPUMEHHNMOCTH HAay4YHOro MporHo3a. HayuHeri
MPOTHO3 B Hayke 00 obmmecTee. dusnka u kubepHeTuka. Chensiue CHCTEMbI H YIIPaBJICHHE,

4.2. Coaep:kaHue JeKI Uil

Q
Ne 2 3
Kpatkoe conepxanue JIeKLIUU =
n/m 2 &
1. | OBomouust U COBpeMeHHble Mopaenu (u3ndeckoil kapTtuHbl mMupa. CoBpeMeHHas 2

¢u3nKa Kak KyJbTypa HaOJIOJACHUN, MOAEIUPOBAHUS, OKCIEPUMEHTAIHHOTO
HCCIICIOBAHUSI U KOJUYECTBEHHOrO MPOTHO3UPOBAHUS SIBJICHUN Mpuponbsl. Pomb
(U3UKU B Pa3BUTHUU TEXHUKU U arpOMPOMBIILICHHOTO MPON3BoACTBAa. KnHemaTnka
MaTepHAIbHOMN TOYKH. KoopnunaTtHbiit METO OIIMCaHUs NBIDKECHUH.
KunemaTtuueckoe  ypaBHEHHME  JBWKEHHS] U ONpEAeNsieMble 1O  HEMY
KWHEMATHYECKHE XapaKTEPUCTUKU.
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BexTopHbIil croco0 ommcaHWs ABMKEHWH. BeKTOpBI mepememeHus, CKOPOCTH,
YCKOpEHUs. YTJIOBble XapaKTePUCTUKU IBUXKEHMSI MO OKPYKHOCTH. DJIEMEHTbI
PENATUBUCTCKON MexaHukH. IlocTynaTel crnenuanbHON TEOPUM OTHOCHTEIBHOCTH.
[IpeoOpazosanust Jlopenua. Crnoxenne ckopocteli. OTHOCUTEIBHOCTb JJIMHBI
OTPE3KOB U JUINTEJILHOCTH BPEMEHHBIX HHTEPBAJIOB.

JluHamMuka MaTepuaJbHON TOYKM M MOCTYINATENBbHOTO ABMXKEHHUS TBEPAOro Tea.
Ilpunuun  otHOcuTenbHOCTH. 3akoHbl HbroToHa. Buager cun  JIuHamuka
BpAIIATEIbHOTO NBIKEHUSI. MOMEHT cujibl. MOMEHT MHEPLUH. 3aKOHBI COXPAHEHUS
MMIYJbCA U MOMEHTa UMIyJbca. MHepuuanbHble U HEWHEPLHAIbHBIE CHCTEMBI
orcuéra. Cuyibl HHEPLUMH NMPU PA3TUYHBIX BUAAX JIBHIKCHHUSI.

Pabora, momHocTe W »Heprus. MexaHudeckass padoTa W MOIIHOCTb TPU
MOCTYNaTEeIbHOM U BpalllaTelIbHOM JBIKEHUsAX. KuHeTndeckast sHeprus u Teopema
O KMHETUYECKOW SHEPTHH.

KoncepBaTuBHbBIE CuIbI M MOTEHIMalbHAasA 3Heprus. Ilpumepbl MOTEHIMANBHBIX
noJsiel. 3aKOH COXpaHEHUs] SHEPTHH B MEXaHHKE.

Mexanundeckue koneOanusi. KuHemaTnka rapMoHuueckux kojeOanuii. CroskeHue
kojie0aHui. AKYCTHYECKHE PE30HATOPBI.

JuHamuka  rapMoHudeckux — konebanumii.  JluddepenumanbHoe — ypaBHEHHE
kojeOaHui. 3aTyxalmue U BbIHYKIEHHbIE KoieOaHusi. MexaHnuecKuil pe3oHaHC.
MasITHUKH.

Mexannveckue BOJIHBL BonHoBOe ypaBHeHue. Buael BomH. HMHTepdepeHums,
mudpakius 1 qucnepcus BoJgH. BonHbl u nHGOpManys.

OcCHOBHbBIE TOJIOXKEHUs MOJIEKYJApHO-KMHeTH4Yeckod Teopuu. HneanbHblll ras.
OcHoBHoe ypaBHeHHe MKT 1 ypaBHEeHHE COCTOsIHMSI HEAIbHOIO Irasa.

ArperaTHble COCTOSIHUS U (pa3oBble nepexonbl. PeanbHble ra3pl. CKMKEHHE Ta3oB.
Ocobennoctn  xupkoro  cocrostHus.  CtpoeHme  kpuctrauioB.  Jedekts
KPUCTAJUTHYECKOro CTpoeHHs. IIpOuHOCTh M MIaCTHYHOCTD.

Asnenuss mnepenoca. Juddys3us, TErIONPOBOAHOCTP U BHYTPEHHEE TpPEHUE.
MosekyIsIpHO-KMHETUYECKasl TEOPHUsl ABJICHUHN MEPEHOCa.

10.

OcCHOBBI TEPMOUHAMHUKU. BHYTpEHHSA SHEPTUSI U TIEPBOE HAYAIO TEPMOAUHAMUKH.
Pabora u TemOEMKOCTh Tra3a NPH pPa3IMYHBIX MpoLeccax. BTopol 3akoH
TepMoauHaMUKU. TerioBble ABUraTeNn U xojoauibHble MamuHbl. KIIJI TennoBeix
JIBUTaTeNe U CTAaTUCTHYECKUI CMBICH BTOPOro 3akoHa TepMoauHaMuku. [lonstue
sHTpormu. [loHSATHE O TepMOIUHAMUKE HEOOPATUMBIX MPOIECCOB M OTKPBITHIX
CHCTEM.

I1.

DnexkTpuueckuil 3apsna. BzaumoneicTBue 3apsgoB. DJIEKTPOCTATHUYECKOE TOJIE.
Bektrop wHampsukéaHocTH. Pacuér smekrpocratmyeckux mnosnei. [lorenuman
3JEKTPOCTAaTHYECKOro  mojsi.  Pabora 1Mo mepeMeIneHuro  3apsgoB B
3JIEKTPOCTATHUECKOM noie. ITorennman u rpagueHT MOTEeHLMAJA.
3KBI/IHOT6HLII/IaJ'IbeIe TMOBCPXHOCTH.

12.

Bemecrso B 3nextpudeckoM mnose. IlonspHele W HENOJspHBIE MOJEKYJIBL
INonspuzanus IUBJIEKTPUKOB. Bexrop CMELLEHUS. IIpoBognuKkH B
3JIEKTPOCTATHYECKOM NOJIe. DIEKTPOEMKOCTb IPOBOAHUKOB. KOHIEHCATOPBI.

13.

IMocrosiHubIi 31ekTpUdeckuil TOK. 3akoH OMma. Dnexktpoasrkywas cuna. [Ipasuna
Kupxrodpa wu pacuétel snektpuueckux Iuemeir. Kraccudeckass — Teopus
snexTponpoBoaHocT. BeiBom 3akona Owma. Ilpupoma cBepXmpoOBOAUMOCTH.
Hocutenun  Toka B pasiMUHBIX  TNPOBOJHUKAX.  OJJEMEHTbl  TEOpPUU
snekrponpoBoaHocTd.  IlomympoBomuHuku.  IlomynpoBOAHUKOBBIE — MPUOOPHL.
OneMeHTel (U3NYECKOH BJEKTPOHUKU. KOHTaKkTHBIE SBICHHS B MeTajlax |
MOJIyIIPOBOJHUKAX. Y CIEXH COBPEMEHHOW MOJYNPOBOAHUKOBONW KOMIIBIOTEPHON
TexHuKU. buoroku u GuonHpopmaTuka.
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14.

MaruutHoe nose. B3anmonencTBue 3MEKTPUYECKUX TOKOB. PacyéTel MarHWTHBIX
noneit. 3akoH buo-Casapa-Jlannmaca. MarautHbie cBOMCTBa BemecTna. [ua-, mapa-
u (QeppomarHerukn. JlomeHbl. DeppuUTHL. DJNEKTPOMATHUTHBIE CENapaTopbl B
arpouHxeHepuu. JleiCTBME MArHUTHOIO TIOJsI HA 3JEKTPUUECKUA TOK U
OBUXKyIIUecs 3apstkeHHble dactunbl. Cuyma Awmmepa u cuna Jlopenma. Dddext
Xomna. DNeKTPOABUTATEINH.

15.

OnexkTpoMarHuTHas MHAykIus. 3akoH Papanes u npasuno Jlenma. Mexanusm
Bo3HUKHOBeHust JDJIC wuHaykuuu. [eneparopel rapmonuveckoit JIJC wu
tparchopmaTopsl. UHAYKTHBHOCTH NPOBOAHUKOB. DHEPTHsI MATHUTHOTO TIOJISL.

16.

ITepemennelii anexTpudeckuii Tok. Llenu nepemenHoro Toka. 3akoH Oma s nenei
nepeMeHHOro Ttoka. llonHoe compoTuBieHHME IEPEMEHHOMY TOKYy. BekTopHas
nuarpamma. Pe3soHaHC B LensiX NepeMEHHOrO TOKA.

17.

OnextpomarautHoe nojie. O6o0menne 3akona Papazesi. 3aK0H MOJHOTO Toka. Tok
CMeIlleHUsl. JJIeKTpOMarHuTHble BOJHBL YpaBHeHuss Makcsemna. Cucrema
ypaBHeHN MakcBemia B auddepeHnmanbHoil 1 wHTErpanpHol (opmax. Bekrop
Ymosa-Ilotintunra. [lasnenune csera. ["apmonudeckuit ocummuisatop. CBoOomHbIe
3JICKTPOMArHUTHBIE KoJieOaHWs. 3aTyxarmollde © BbIHY)KICHHbIE KOJIEOaHMUs.
PesoHaHc.

18.

I'enepanus, mnepenaua U NpUEM  DJIEKTPOMArHUTHBIX  BOJH.  OTKpPBITHIN
KosebarenbHbIi KOHTYp. [IpuHIMNI padoThl paguonepenaTivka U paguonpHEMHUKA.
MopaynAuuss U AETEeKTUPOBAaHUE BJIEKTPOMArHUTHBIX BOJH. Paaguonmokauus u
tenesuaeHue. Illkana 5JeKTPOMarHUTHBIX BOJIH. PasnuyHble nuana3soHel 4acTOT
3JIEKTPOMATHUTHBIX BOJIH, X XapaKTEepPHbIE OCOOCHHOCTH M TEXHUYECKHE CPEICTBA
uX noJsy4deHus1. Mcrnonbp30BaHue BUIUMBIX YIBTPA(QHONETOBBIX U IPYTHX U3JTyUEHHH
B PACTEHUEBOACTBE U )KUBOTHOBOJICTBE.

19.

DneMeHTbl reoMeTpudeckoil onTuku. OCHOBBI reOMeTpUieckol onTUKU. POpMyJIbI
Openens. Ilpunnun obparumoctu cBeTOBBIX Jydeil. [Ipuboper reomerpudeckoit
onTuku. PoTomeTpusl.

20.

Onementel BosHOBOW onTuku. [lpurnmn Iroiirenca. WHTepdepeHuus cpera.
KorepeHTHOCTP M ONTHUYECKUN XOXA JIydel. YCJIOBUA MAKCUMyMa M MHUHHUMyMa.
Unreppepomerper. nementel rosorpaduu. Audpakums csera. I[lpuHrmm
I'ofirenca-®penens. Hudpakumonnas pemérka. Cnekrporpadus. dudpakuwms
PEHTI€HOBCKUX JIy4eH.

21.

Bsanmopneiicteue nznyuenus ¢ BemectsoM. [lomspusamnust cBeTa mpu OTPaKEHUH U
npenomieHuu. JlBoiiHoe nydenpenomieHue. ONTHYECKH AaKTUBHBIE BELIECTBA.
Caxapumerpsl. McKkycCTBeHHas! aHM30TPONHSI M €€ UCToib3oBaHne. HopmanbHas u
aHoMaJibHas aucnepcus. TernoBoe m3nydeHne. AGCONOTHO YEPHOE TENO. 3aKOHbI
Kupxroda, Crepana-bomprimana u Buna. Popmyna Ilmanka. Onrudeckas
nupomerpust. Porospdexr. BHemwHu, BHyTpeHHNNH W BEHTUIBHBIN (POTOIPGEKT.
VYpaBuenue OniHmTeiiHa. [lpumenenune ¢GorosnementoB. Jpdexr Kommnrona.
JromuHECLIEHTHOe  W3dy4eHue.  buomomumHecueHuus.  @oroOuonormyueckue
nporeccel.  DorocunTted.  TepmoamHamMuka W MexaHU3M  (OTOCHHTE3A.
buosnepreruka.

22.

DneMeHThI KBAHTOBOW MexaHUKH. KopmyckysipHO-BOTHOBOM nyanusM. udpakuus
snexTpoHoB. CooTHoweHus1 HeomnpenenéHHoctell. YpasHenue lpenunrepa. Atom
BOOpOAa. OHepreTHMueckue ypoBHU aroma. [loTeHnmanm BO3OYXKACHHS W
nonmszaumu. Iloctynmatel  bopa. HM3mydenne M NOMIOLIEHHWE  DHEPIUH.
BonoponononoOHeie noHbl. CTPYKTypa CIIOKHBIX aTOMOB. DHEPTETUUECKHUE YPOBHU
B cinoxHbix aromax. Ilpunuun Ilaynmu. Ontuueckue CHEKTpbl U CHEKTPBI
PEHTIE€HOBCKOTO U3JTy4EHHUS]. Ilepuonnueckas cucremMa 3JIEMEHTOB
JI 1 Menneneesa.
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23.

®dusrka MOJIEKyJI. JHEepreTudeckre ypoBHU Mojiekysl. OOMeHHOe B3auMOICHCTBIE. 2
Monexynsipable  criekTpbl.  [IpuHOHMI — paOOThl  KBAaHTOBBIX  I'€HEPATOPOB.
DONeKTpOHHbIN mNapaMarHUTHbIH pe3oHaHc. Ilonumepel M KUIKHE KPHUCTAJUIbL.
OcHOBHBIE BHUIBI KOJJIEKTUBU3ALUU MOJIEKYJ. SIBleHHEe pagnoakTUBHOCTU. Bumbl
pPamMOAaKTUBHOTO pacmaja. 3akOH paAnoakTHBHOrO pacmana. CrabwimbHble U
pPaauOaKTUBHBIE M30TONbL [IpMHLIMNBEI pagUOAaKTUBALIMOHHOIO aHaiusa. SnepHbie
peakuun. MexaHusMm sAnepHbIX peakumil. llenmHas peakuuss neneHus  snep
«Meuenble» aToMbl B Onosiorun. I1yTH HCoMp30BaHUs AOEPHON SHEPTHH.

24.

DJeMeHTapHbIE YaCTHULIBL. Krnaccudpuxarmst 3JIEMEHTAPHBIX YaCTHLI. 2
BsanmonpeBpamaeMocTb 3JEMEHTAPHBIX YacTUL. MeTOAbl YCKOPEHHUS YacCTHILI.
AnTHuactuubl u  aHTHBewlecTBO. CoOBpeMeHHass (U3MKa U arpOHMH)KEHEpHs.
Bemecteo u mome. OOBEKTHI M MPOLECCH..  IJBOJIOLMOHHBIE IPOLECCHI
npeoOpa3oBaHusl MaTepuu. BelecTBeHHbIE, SHEPTETHUECKHE, SJICKTPOMArHUTHBIC
uHpOpPMAaLMOHHbIE TpeoOpazoBaHust  OHOOOBEKTOB. PasBurme  arpodusuky,
OnomexaHnkH, Onopu3uky, OMO3HEPreTHKH, OMOMH()OPMATHKH, OMOTEXHOJIOTHH |
ArPOUHKECHEPHH.

Hroro 58

4.3. Coaepkanue J1a00paTOPHBIX 3AHATHH

n/n

Kom-Bo

HaunmenoBanne 1a00paTOPHBIX 3aHATHH OB

I/IsyquI/Ie MEXAHHUYECCKOI'O ABMIKCHUA HA MAaIllIUHE ATBy,[[a

Omnpenenenne MoMeHTa nHepunn MasitHuka ObepOeka

OmnpeneneHne MOMEHTa HHEPIIUH METOJIOM KPYTHIIbHBIX KOJIeOaHHI

Uzydenue koneOaHMi MATEMAaTHIECKOTO MAsSITHUKA U OTIPENEICHUE YCKOPEHHS
CcBOOOOHOTO MaAeHUs

I/IsyquI/Ie TFApMOHUYCCKUX KOJIeOaHHI C NMOMOLIBIO NPYKMHHOI'O MAaATHHKA

WzydeHue 3aTyxaroumx KouebaHuil Mpy BHYTPEHHEM TPEHUH

OnpeneneHI/Ie BA3SKOCTHU KUAKOCTHU MO METOY Crokca

0 (N[N = W=

Omnpenenenne nMHBI CBOOOAHOTO Mpodera MoKy U KodhpuinenTa
BHYTPEHHET O TPEHUsSL BO3AYXa

HccnenoBanme SJICKTPOCTATHYICCKOI'O MOJIA

H3mepeHue €EMKOCTH KOHAEHCATOPa

11

Hsmepenue conpoTUBIEHUsI TPOBOJHUKOB METOAOM MOCTa Y UTCTOHA

12

I/IsyquI/Ie HEIH NMOCTOAHHOT'O TOKA

13

H3mepeHne ropu3oHTaIbHON COCTaBISIONIe MArHUTHOTO NOJIs 3eMJIU

14

D NN (N[N D NN DN (NN

HSYI'IGHI/IG e NEPpEMEHHOTO TOKA U ONPCACICHUEC MHAYKTUBHOCTHU KAaTYIIKH

15

Nsyuenne nudpakuny CBETa U ONPEAEIICHNE TJTUHBI CBETOBOU BOJIHBI TIPU
MOMOIIH U PAKITMOHHON PEIIETKU

16

HonyquI/Ie " aHaJIU3 MOJAPHU30BAHHOI'O CBETA

17

I/IsyquI/Ie BPAaIICHUA MJIIOCKOCTH NOJAPU3alU CBE€Ta ONTUYCCKH aKTHBHBIMUA
Be€IICCTBAMHU

18

H3ydeHne onTu4eCcKux NUPOMETPOB

19

N3yuenne 3akoHOB BHeNTHero Goroaddexra

20

NN &~ (DN N

AHanu3 CeKTpa W3Jy4eHus ra3opa3psiAHON JJaMIIbl

13




21 | AHanu3 crekTpa U3JIy4deHMsl JaMIIbl HAKaJIuBaHUs

Hroro 44
4.4. CoaepkaHe NPAKTHYECKHX 3aHATHI

Ne . Kon-Bo

- HaumenoBanue NpakTUYECKUX 3aHATUI qACOB
1 Kunematuka 2
2 JInHamMuKa 6
3 3aKOHbI COXpaHEHUs 4
4 MexaHudeckne KoyeOaHus! ¥ BOJIHBI 6
5 DJIEMEHTBI MOJIEKYJISIPHOM U CTATUCTUIECKON PH3HKHU 4
6 DJIEMEHTB! TEPMOAMHAMUKHI 4
7 DNEKTPOCTATHKA 4
8 I10CTOsIHHBIN TOK, SJIEKTPUYECKHE LIETH U MaTepHAJIbL 4
9 IlocTosiHHOE MAarHUTHOE NOJIE 4
10 DJIEKTPOMArHUTHBIE KOJICOAHUs W BOJTHBL 6
11 I'eomeTpudeckast 1 BOJIHOBAsi ONTHKA 4
12 | KBaHTOBas onTuka 4
13 DJIeMEHTBI KBAHTOBOH MEXAHHUKH U aTOMHOH (PH3HKH 4
14 ATOMHOE SIAPO U BJIE€MEHTapHbIE YACTHULIbI 4
Hroro 60

4.5. Buabl u coaep:kaHHe CAMOCTOSITEIbHOI padoThI 00y4aAI0IHXCH

4.5.1. Bunbl camocToATenbHOMN padoThl 00yUarOIIIXCs

Bunbl camocToATeNbHOM pabOThl 0O0YUArO X CSI

KonuuecTBo yacos

ITonroroBka k NPakTHYECKUM 3aHATHAM 48

[Toaroroska k 1a0OPaTOPHBIM 3aHITHAM H K 3aLIUTE 48

naboparopHbIx padboT

CamocTosTenbHOE H3YUEeHHE OTENbHBIX TEM U BOIIPOCOB 29

ITonroroBka k MPOMEKyTOYHON aTTECTALUU 10

Hroro 135
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4.5.2. Cogep:xaHne caMOCTOSITETIbHON pabOoThl 00y4aroIuX Csl

Ne Koun-Bo
HaumeHnoBaHue TeéM U BONIPOCOB

/o 4acoB

1. KunemaTtnka. 3amaum OaJUIMCTUKHM, HABEACHUS HA LeJIb, ONTHUMH3ALUH 10
JBIKEHMs, UX IPUMEHEHUE B arPOUHKEHEPUH.

2. Hunamuka. PeaxtuBHoe nsuxkenne. JIBmxkenne HeOecHbx Tei. [lonérel B 10
KOCMOC. Y CTOWYHBOCTb ABMKEHUs. | MPOCKOMBL.

3. 3akoHbl coxpaHeHus. Ilepemada MOIIHOCTH B MeEXaHMUYECKHUX CHCTEMax.
[Ipobnema Ge3omopHoro nBmkeHus. [IpobiemMa BEYHOro MBUTATENS MEPBOTO 10
pona.

4. Mexanndeckue KojeOaHWst M BOJHBI. PacuéT KOHKPETHBIX COCTOSHUH H 10
ornperneeHne COOCTBEHHBIX YaCTOT KOJIEOATEIbHBIX CHCTEM

5. DneMeHTbl MOJEKYJSIpHOH u  cratuctudecko ¢muku.  OcoOeHHOCTH
JKUJKOrO COCTOsIHMs. 110BEPXHOCTHOE HATSKEHHE, CMAauyUBaHUE, KATWUJUISAPDL 10
IlouBeHHas Biara U NOJHUB PACTEHUM.

6. DneMeHTbl TepMOAUMHAMUKU. TeroBas SHEpreTuka U €€ SKOJOTHYEeCKHi 10
acnekT. Tennonsosiusi, METOAbl 5SKOHOMHHU TEILIA.

7. Onekrpocrtatuka. CTaTUYECKOE  BJIGKTPUUECTBO.  DJIEKTPU3AIUS Tl 10
JIBrKEeHNE 3apsDKEHHBIX YAcTHUL] B DJIEKTPUUECKUX TMOJSIX. AHAIOTHMM MEXITY
3JIEKTPOCTATUYECKUM U MPABUTALIMOHHBIM MTOJISIMU.

8. ITocTosAHHBIHN TOK, BJEKTPUUECKHE LIeTIH U MaTepHualbl. DJIEKTPUUECKUH TOK B 10
JKUJIKOCTSIX U ra3zax. KopoHHbIN paspsia. DaekTpoduiIbTphL

9. ITocrossHHOe MarHuTHOe mnone. lloctosHHBle MarHuTel. MarHutHOe mONE 10
3emnu. JIBukeHME 3apsDKEHHBIX 4YacTHLl B MarHMTHBIX MoOJsix. Mace-
CIEKTPOMETPHUSL.

10. | DnexTpoMarHuTHble KoneOaHusi U BOJHBL M300perenue panuo. Ilepemaua 9
curHajioB. PanguocssAse 1 paguonokauus. MUKpOBOJIHOBAst TEXHUKA.

11. | l'eomerpuueckas u BoaHOBas ontuka. Onrudeckue n300pakeHus. MexaHu3m 8
3peHus, nedexrsl 3peHust. OnTHUECKHE SIBJICHHSI B aTMOchepe.

12. KBanToBast ¢usmuka. DJeMEHThl KBAaHTOBOW ONTHKHU. JIFOMHHECLEHIIUS. 8
BriHyXO€eHHOE W3Iy4E€HHE M ONTUYECKHE KBAHTOBBIE I€HEpaTOpbl. POTOHBIL.

OmnsiT bére, shdext Komnrona.

13. | ®usuka aToMa M 3JEMEHTHhl (PU3UKH TBEPIAOTO Teja. DJIEMEHThl KBAaHTOBOH 8
MexaHuku. IlocTaHoBka 3amau O [ABMXKEHMM MHUKpodacTul. OnepaTopsl
¢busnyeckux BennurH. KBaHTOBBIE COCTOSHUSI.

14. | Anepnas ¢puszuka. ATOMHOE SIAPO U AJIEMEHTapHbIe YacTHLbl. MoHM3Hpyromue 8
U3JIy4eHHUs] U OLIEHKAa WX OEHCTBHUs HA MaTepuanbl U JKUBbIE OPraHU3MBL
Meroapl  U3MEpPEeHUs]  MHTEHCUBHOCTM  HOHM3UPYIOIIMX  W3JIy4CHUH.
EcTecTBeHHBIN pagnaliioHHbIN (OH.

15. | CoBpemeHHas pu3nueckasi KapTuHa Mupa. Poib GU3NKH B pa3BUTHU TEXHUKHU 4
1 arpONPOMBILLIEHHOrO NPOU3BOACTBA.

Hroro 135
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IIPHI/IO’KEHHE

®OH/JI OHEHOYHBIX CPEACTB

TS TEKYIIIErO0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEICHHUS TPOMEKYTOUHOM aTTeCTallnu
oOyHaromuxcst

20



N —

COJIEPKAHUE

KomnereHun 1 1X UHIUKATOPBL, (HOpPMUpPYEMBIE B MPOLIECCE OCBOCHUS AUCIUTUINHBI
r[OKa?:aTe.]'II/Ij KpUTCpUn u mIKaJja OLCHUBAHUA HHAUKATOPOB JOCTUKCHUA
c(hOPMUPOBAHHOCTH KOMITETEHIINH

Tunoseie KOHTPOJIBHBIC 3adaHUA U (I/I.]'II/I) HWHBIC MAaTEpUaJIbI, HeO6XOI[I/IMbIe AJI1 OUCHKU
3HaHWH, YMEHUH, HaBBIKOB U (WJIM) ONbITA JESITEIBHOCTH, XapaKTePU3YIOIIUX
c(hOPMUPOBAHHOCTH KOMITETEHIIUH B TIPOIECCEe OCBOSHUS TUCITUTLIAHBI

MeToanueckue MaTepralbl, ONPENeISIFOIINE POLEAY Pl OLICHUBAHUS 3HAHUH, YMEHHHH,
HABBIKOB U (WJIH) OMBITA EATEIBbHOCTH, XapaKTePU3YIOIINX C(HOPMUPOBAHHOCTH
KOMIIETEHLINI
4.1. OneHouHbIE CpEACTBA IS TPOBEICHHS TEKYIErO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Ompoc Ha NPaKTUYECKOM 3aHITHU

4.1.2. OuenuBaHue oT4yera no jaboparopHoi padore
4.13. Tecruposanue

42. IIpouenypsl ¥ OLICHOUHBIE CPEACTBA AJIsI TPOBEACHHUS TPOMEKYTOUHON
arrecragun
42.1. 3auer

4272  3Dx3aMeH
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1. KomnereHuMu U UX HHAMKATOPBI, opMuUpyeMble B Mpoliecce 0CBOCHHUSI AUCHHIIIHHbBI

OIIK-1. CnocobeH pemaTh TUIOBBIE 3aAa4d MPOPECCHOHATBHON JESTEIbHOCTH Ha OCHOBE 3HAHHIA
OCHOBHBIX 3aKOHOB MAaTEMATUYCCKUX W €CTCCTBEHHBIX HAYK C TMNPUMCHCHHEM I/IH(I)OpMaLII/IOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOIruH

Kox u dopmupyembie 3YH HamMeHOBaHHE
HAUMCHOBAHHUC 3HAHUA YMEHHs HABBIKH OLECHOYHBIX
HHIHKATOPA CPCACTB

JOCTHKCHUS
KOMIICTCHIUH
NA-1.011K-1 Ob6yuaromutics Obyuaromuiics Obyuaromutics Texymmit
Hcnoassyer JOJDKCH 3HATD: JOJIKEH YMETD! JOJDKCH BIQACTh. | KOHTPOJIb.
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI HCIOJIb30BATH HABBIKAMH: - ompoc  Ha
€CTECTBEHHOHAYYHB! | €CTECTBCHHOHAYYHBI | OCHOBHBIE 3aKOHBI UCTIOTb30BaHUS TPAKTHCCKOM
X AUCHUTUTAH AJTS X TUCIUTUTAH €CTCCTBCHHOHAYYHBI SHAHHI{ OCHOBHBIX | oo M
peHcHus (buzukn) s X JUCITUTLIAH 3aKOHOB J-I a6 OBZ:Z;H Oﬁno
CTAaHJAPTHHIX 33434 B pemcHus (buzukn) st CCTECTBCHHOHAYHBI | 1607
COOTBETCTBHH C CTaHIAPTHBIX 33024 B perieHus X TACIUTUTAH - TECTHPOBAHHE
HAIPaBICHHOCTHIO COOTBETCTBHH C CTAaHIAPTHBIX 33434 B (buzukn) s TTpoMesKyTOUHA
podeccuoHaIbHON HAIPABICHHOCTHIO COOTBETCTBHH C PeLICHUS S ATTECTALHS:
JCATCIBHOCTH podeccHoHaTbHON HAMPABJICHHOCTBIO | CTAHAAPTHHIX 330a49 B | - IK3AMCH,
JCATEIbHOCTH poheCCHOHATPHOMN COOTBETCTBUH C - 3a4CT
-(b1.0.10-3.1) JCATCIBHOCTH HATPABICHHOCTHIO
-(1.0.10-V.1) poheCCHOHANBHOM
JCATCIBHOCTH -
(b1.0.10-H.1)
OIIK-5. CmnocobeH y4acTBOBaTb B  MPOBEAECHUU OSKCIEPUMEHTANbHBIX  UCCICHOBAHHWNA B
poeCCHOHAIILHOM eI TENNbHOCTH
Koa n mHanmenosanue dopmupyemere 3YH HaunvernoBanme
WHAUKATOPA 3HAHUA YMEHHs HABBIKH OLCHOYHBIX
JOCTHIKCHHS CpeacTs
KOMIICTCHIHH
WUJ-1.0IIK-5 OOyuaromuiicst qomwkeH | OOyuarommiics fowkeH | OOyuarommiics 1owkeH | Texymmi
y‘{aCTByeT B 3HATh. OCHOBHEBIC YMETh: HCTIOJIB30BATH BIIAACTH. HABBIKAMH KOHTPOJIb:
OKCHCPUMCHTAIbHBIX 3aKOHBI OCHOBHBIC 3dKOHBI HUCIIOJIb30BAHHA 3HAHHH - OTBCT HA
HCCIACAOBAHUAX CCTCCTBCHHOHAY THBIX CCTCCTBCHHOHAYTHBIX OCHOBHBIX 3aKOHOB TPAKTHICCKOM
3JCKTPOOOOPYAOBAHUA | AUCUHIUIAH (QU3HKH), | AUCOUIUIAH ((QU3HKH) B | CCTCCTBCHHOHAYYHBIX | 3aHATHH,
H CPEACTB HCTIOJIb3YIOLIUECS B JKCTICPUMEHTAIbHBIX JUCUHILIHH (PH3HKM) B | -  OTYCT MO
ABTOMATH3ALHHU OKCHCPHUMCHTAJIBHBIX HCCIACAOBAHUAX OKCIICPUMCHTAJIBHBIX na60paT0pH01‘/'I
HCCJICTOBAHHAX 37CKTPOOOOPYA0BAHHU A HCCIICIOBAHUIX paborte;
AIEKTPOOOOPYAOBAHKSL U CPEICTB SIEKTPOOOOPYIOBAHNA | - TECCTHPOBAHUE
H CPENCTB ABTOMATH3AIIH - H CPEACTB ITpoMexyToUHas
aBTOMAaTH3ALUU (61.0.10-Y.2) aBTOMATH3ALMH - aTTecTalus:
—(B1.0.10-3.2) (b1.0.10-H.2) - 9K3aMCH;
- 3aueT

2. llokazaTeyn, KpUTEPHUH U HIKAJIA OLICHUBAHUS HHAHUKATOPOB AOCTHKEHHsI KOMIETeHU U

DopMHpyEMBIC Kputepuu u mkana OLeHUBAHUS PE3YJIbTATOB OOYUYEHHS 110 JUCIUTIINHE
3YH
Henocratounstii JlocTaTouHbIN Cpennuii yposeHb | Bbicokuil ypoBeHb
YPOBEHb YPOBEHb
b1.0.10-3.1 OO0Y4ArOIIIIACS HE OO0yuarommuiics ¢1a00 OO6yuaromuiicsa ¢ OO6yuaromuiicsa ¢
3HACT OCHOBHEIC 3HACT OCHOBHELIC 3AKOHEBI HC3HAYUTCIIBHBIMHA Tpe6yeM0171 CTCTICHBIO
3dKOHBI CCTCCTBCHHOHAYTHBIX OIMHOKAMH H MMOJHOTHI H TOYHOCTH
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€CTCCTBCHHOHAYYHBIX | JUCHUILTHH ((DU3HKH) OTACITHHBIMU 3HACT OCHOBHBIC 3AKOHBI
JucuuivH ((Qu3nkm) JUTS peIICHUS mpoOeIaMu 3HAET €CTECTBCHHOHAYYHBIX
JUTS peTICHUS CTAHAAPTHBIX 337124 B OCHOBHBIC 3AKOHBI JUCTHUTUTHH ((PU3HKH)
CTAHOAPTHBIX 33724 B COOTBETCTBHH C €CTCCTBCHHOHAY THBIX JUTS PCLICHUS
COOTBETCTBHH C HAMPABJICHHOCTHIO JACIHTLTHH ((PH3HKH) CTAHJAPTHBIX 33434 B
HAIPABICHHOCTHIO poeCCHOHATBHOH JUTS peIICHUS COOTBETCTBHUH C
poQeCCHOHATEHON JIeSATEIEHOCTH CTAHAAPTHBIX 3371349 B HAIPABICHHOCTHIO
JICSITETHOCTH COOTBETCTBUH C poeCCHOHATBHOH
HAIPABICHHOCTHIO JICSITETbHOCTH
mpo(hCCCHOHATEHOH
JICSITEIbHOCTH
b1.0.10-Y.1 OoOyuarommmiicst  He | OOywarommiica  cmabo | OOywarommiics ymeer | OOywarommiics  yMmeer
VMEET HCIOJB30BAaTh | YMEET  HCIIOJIB30BATh | HCIIOJIL30BAThH HCIIOJIb30BATh
OCHOBHBIC  3aKOHBI | OCHOBHBIC 3aKOHbI | OCHOBHBIC 3aKOHbI | OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUHBIX | €CTCCTBCHHOHAYYHBIX €CTECTBCHHOHAYYHBIX €CTECTBCHHOHAYYHBIX
mucuumaH ((pu3ukn) | qucuumuH  (Qusukw) | mucrumnmus (Qusukw) | qucnumomeH - (QE3HKH)
b1y pemeHus | 1 pemeHus | A pemeHns | A peLICHHA
CTAHAAPTHBIX 3371a4 B | CTAHJAPTHBIX 33134 B | CTAHJAPTHBIX 33434 B | CTAHAAPTHBIX 330a4 B
COOTBETCTBHUH ¢ | cooTBeTcTBHH ¢ | cooTBeTcTBHH ¢ | cooTBeTcTBHH c
HAMPABICHHOCTHIO HAIPABICHHOCTHIO HAIPABICHHOCTHIO HAIPABICHHOCTHIO
mpo(eCCHOHATBHOH mpo(h)eCCHOHATTLHOH mpo(hCCCHOHATEHOH mpo(hCCCHOHATEHOH
JICSITEIEHOCTH JICSITETEHOCTH JIeSITETEHOCTH C | mesrenpHOCTH
HEC3HAYHTSIbHBIMHE
3aTPYAHCHUSIMHU
Bb1.0.10-H.1 OO0Y4ArOIIHIACS HE OO0yuaromuiics ¢1a00 OO6yuaromuiicsa ¢ OO6yuaromuticsa
BIIAJCET HABBIKAMHE BIIAJICET HABBIKAMH HEOOIBITUMHA CBOOOIHO BIIAJCET
HCTIONIb30BAHHSA HCTIOJIb30BAHMS 3HAHUH 3aTpyIHCHUSIMHA HABBIKAMH
3HAHHHA OCHOBHBIX OCHOBHBIX 3aKOHOB BJIACCT HABBIKAMHU HCTIOTB30BAHHA 3HAHHI
3aKOHOB €CTECTBCHHOHAYYHBIX | HCIIOIb30BAHMSA 3HAHUH OCHOBHBIX 3aKOHOB
€CTCCTBCHHOHAYYHBIX | TUCHUIUTHH ((PU3HKH) OCHOBHBIX 3aKOHOB €CTECCTBCHHOHAYYHBIX
JACIHILTHH ((PH3HKH) JUIA PELICHUA €CTECTBEHHOHAYYHBIX JHUCIHILTHH ((DH3HKH)
JUTS PEILCHUSA CTAHAAPTHBIX 337124 B JUCTUTUTHH ((PU3HKH) JUTSL PEIICHUS
CTAaHOAPTHBIX 33724 B COOTBETCTBHUH C JUTSL PEIICHUS CTAHAAPTHBIX 337134 B
COOTBETCTBHH C HAIPABICHHOCTHIO CTAHAAPTHBIX 3371349 B COOTBETCTBHH C
HAIPABICHHOCTHIO mpoQeCCHOHATLHOH COOTBETCTBHUH C HAIPABICHHOCTHIO
poQeCCHOHATEHON JICSITETHOCTH HAIPABICHHOCTHIO po(eCCHOHATBHOH
JIeSITETHOCTH poeCCHOHATBHOH JICSITETEHOCTH
JICSITETEHOCTH
b1.0.10-3.2 OO0Y1ArOIIHIACS HE OO6yuarommuiics ¢1a00 OO6yuaromuiicsa ¢ OO6yuaromuiicsa ¢
3HACT OCHOBHBIC 3HACT OCHOBHBIC 3aKOHBI HE3HAUUTCIbHBIMH TpebyeMoii CTCIICHBI0
3aKOHBI €CTCCTBCHHOHAYTHBIX OIIHOKAMHE U MOJHOTHI U TOUHOCTH
€CTCCTBCHHOHAYYHBIX | JHCHHUILIHH ((DU3HKH), OT/ICITHHBIMU 3HACT OCHOBHBIC 3AKOHBI
JUCTUTIINH HCTIOJIB3YFOIIHECS B mpoOeIaMu 3HAeT €CTECTBCHHOHAYYHBIX
(pu3nxm), IKCICPUMEHTATIBHBIX OCHOBHBIC 3aKOHBI JUCIHILTHH ((DH3HKH),
HCTIONB3YIOIIHECS B HCCIIEIOBAHIAX €CTECTBCHHOHAYYHBIX HCTIOJIB3YFOIIHECS B
SKCIIEPUMCHTAIBHBIX | 3MEKTPOOOOPYIOBAHHS JUCHUTUTHH ((PU3uKH), IKCIICPUMCHTATBHBIX
HCCIICIOBAHIIX W CPEZCTB HCTIOJIB3YFOIIHECS B HCCIICTOBAHIAX
3IEKTPO- aBTOMATH3AINA IKCIIEPUMEHTAIBHbIX 3MEKTPOOOOPY TOBAHUS
000pyIOBAHUS U HCCIICTOBAHIAX W CPECTB
CpeacTB 3MEKTPOOOOPY TOBAHHS aBTOMATH3AINA
aBTOMATH3ALNH W CPECTB
ABTOMATH3ALHH
b1.0.10-Y.2 OOyuarommmiics He OOyuarommuiicst cabo OOyJaromuics ymeeT OOyJarommuics: ymeeT
VMEET HCHOIb30BATh VMEET HCHOIb30BATh HCTIONIb30BaTh HCTIONIb30BaTh
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX | CCTCCTBEHHOHAYUHBIX €CTECTBCHHOHAYYHBIX €CTECCTBCHHOHAYYHBIX
JUCIHILTHH (QH3uKH) | AACIMIUTHH (PU3HKH) B | AUCHUIUTHH ((PU3HKH) B | THCUMILIHH ((DH3HKH) B
B IKCTICPUMEHTATBHBIX IKCTICPUMEHTATBHBIX IKCTICPUMCHTATBHBIX
JKCTIEPUMEHTAIbHBIX HCCIICTOBAHIAX HCCIICTOBAHIAX HCCIICTOBAHIAX
HCCIICIOBAHIAX 37CKTPOOOOPYAOBAHUSA | JICKTPOOOOPYIOBAHHA | 3ICKTPOOOOPYIOBAHHUA
3IEKTPO- W CPEICTB W CPEICTB W CPEICTB
000pyIOBAHMS H ABTOMATH3AIMHA ABTOMATH3AIMH C ABTOMATH3AIMH
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1 | Auck paguycom 20cM  Bpamaercss COIJIACHO  YPaBHEHMIO HNJI-1.0IIK-1
(p=A+Bt+Ct2, rne A=3 pan; B = - lc'l; C= O,lc'z, ¢ - yroJ moBOpoTa Hcnonbiyer
panuyca aucka. Onpenenuts st MOMeHTa BpeMeHH 4,0 ¢ 3HaueHue OCHOBHBI€ 3aKOHbI
yrja MeXIy BEKTOpaMHu IOJHOIO U HOPMAJbHOTO YCKOPEHMH, a | €CTeCTBEHHOHAyYHbIX
TAKXKe YUCIO 000POTOB, CACTAHHBIX TUCKOM K JAHHOMY MOMEHTY OT OUCLIUIUINH AJIs
Hauana BpameHus. HM300pasuTh BEKTOPBl BCEX KHHEMATUYECKHX peleHus
BEJIMUUH B YKa3aHHBIH MOMEHT BpEMEHU CTaHJapTHBIX 33714 B

COOTBETCTBUHU C
HaIpPaBJIEHHOCTHIO
npodheCCHOHANTbHOM
JesITENIbHOCTH

2 | I'anbBanometp umeet conpotusneHue 200 Owm, u npu cune Toka 100 N-1.011K-5.
MKA CTpeJKa OTKJIOHEHHs Ha BCKO mKkany. Kakalh noOGaBovHBIH YuacTByeT B
pPEe3UCTOp HANO MOAKIIOUNTb, YTOOBI MPHOOP MOXKHO OBLIO | 3KCHEPUMEHTAJIbHBIX
HCIOJIb30BaTh KaKk BOJBTMETP AJI U3MEpPEHUs HampspkeHus a0 2 B? HCCJIEIOBAHMSIX
Kakoli myHT Ha0 MOIKIFOYHTh K 3TOMY TaJIbBAHOMETPY, YTOOBI €ro | 3J1eKTpooOopyI0BaHUS
MOYKHO OBUIO HCIMOJIB30BAaTh KaK MUJUTHAMIEPMETP IJIsI M3MEHEHUS U CPE/CTB
cuiibl Toka 10 10 MA? aBTOMATHU3ALUU

Kputepun onenkn orsera (Tadi.) IOBOASATCA IO CBENEHHsI OOYHAIOIIMXCS B Hadaje 3aHATHI.
Ouenka oOpsiBiIsIeTCA 00YHaIOIIEMYCs] HETOCPEACTBEHHO ITOCTIE OTBETA.

IIxana Kputepuu ouesusanus

- 00y4aroIUIACs TTOJTHO YCBOWJ Y4eOHBII MaTepua,

- MPOSABJIACT HABBIKU dHAJIN34A, O606H_I6HI/I$I, KPUTHUYECKOI'O OCMBICIICHUA
" BOCIIPUATHUA I/IH(I)OpMaLII/II/Ij HAaBBbIK1 ONMHUCAHUSA OCHOBHBIX (I)I/ISI/ILIGCKI/IX
3aKOHOB, SIBJICHUI U MTPOLIECCOB;

- Marepuan U3JIOKEH TPaMOTHO, B ONPEIACICHHOM JIOTUYECKOM
MOCJIEIOBATENILHOCTH, TOYHO UCIOJIB3YETCSl TEPMUHOJIOTHS,

- TIOKa3aHO YMEHHUE WJUTIOCTPUPOBATh TEOPETUUECKUE TIOJIOKECHHS
KOHKPETHBIMU PUMEPAMH, IPUMEHATb UX B HOBOW CUTYaLIUH,

- IPOAEMOHCTPHUPOBAHO YMEHHUE PEIIATh 3a1a4H,

- MOryT 6bITb AONYHIEHBI OAHA—ABEC HETOYHOCTU IPU OCBCIICHUU
BTOPOCTEIEHHBIX BOIPOCOB.

Ouenka 5
(oTn4HO)

OTBET YAOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSM Ha OLEHKY «S5», HO TPH
Ornenka 4 5TOM MMEET MECTO OIUH U3 HeJJOCTATKOB!

(xoporo) - B YCBOGHHH y4eOHOro Marepuajia JOMyIIeHbl HeOOJbINe Tpodebl,
HE MCKA3MBIITHE COJEP KAHUE OTBETA;

- B pCIUCHWU 3a0a4 JONYIICHbI HE3HAYUTCIIbHBIC HCTOUHOCTH.

- HEMOJIHO WJIM HEMOCJIeN0BATENIbHO PACKPBITO COAEpKAHUE MaTepuana,
HO TOKa3aHO oOliee MOHMMAaHHE BONPOCA M MPOAEMOHCTPHUPOBAHBI
YMEHMSI, TOCTaTOYHbIE AJIs JalbHENILIEro yCBOSHHs MaTeprala,

- UMENUCh 3aTPyJHEHHs] WM IOMYyLIeHbl OIMUOKH B OMNpeneIeHUH
MOHSATHH, WCIONB30BAHUM TEPMHUHOJIOTUH, ONUCAHUH (PUIUIECKHX
3aKOHOB, SIBJICHUI U MPOLIECCOB, PELIEHUH 334a4, UCIPABJICHHBIE I10CIE
HECKOJIbKMX HaBOASIIHX BOIIPOCOB,;

- HETOJIHOE 3HAaHHE TEOPETHUUECKOro Marepuana, oOydarouuiics He
MOJKET MPUMEHUTH TEOPUIO B HOBOM CUTYalUH.

Ouenka 3
(YOOBIETBOPUTEITHHO)

- HE PacKpBITO OCHOBHOE COJiep kaHue ydeOHOro Marepuana,

Onenka 2 - oOHapy>XeHO He3HaHWe WIM HeloHMMaHue Oounblneil wian Haubosee
(HEyIOBJIETBOPUTENBHO) | BAJKHOM 4aCTH y4eOHOTO Marepuaina,
- JONYIICHBI OILMMOKH B ONPECACIICHUN HOH;ITPIP'I, MpU HUCMOJIb30BAHUU
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TCPMHUHOJIOTHUH,
npoueccoB, pPCHICHUMU 3adad, KOTOPbIEC HE
HECKOJIbKUX HaBOOALINX BOIMPOCOB.

B OMUCaHWU (PU3UYECKUX 3aKOHOB,
HCTIPABJICHBI

SBJIEHUN U
ocJe

4.1.2. OuenuBanue oTyera o jaboparopHoi padore

Otuer no nabopaTopHoit paboTe NCIONB3YETCs ISl OLICHKH KaueCTBa OCBOEHHSI 00yUarO IIMCS

OCHOBHOU Tpo(h)eCCHOHATLHON 00pa30BaTeIbHOW MPOrpaMMbl MO OTHENbHBIM TeMaM JHCLIUILIHHBI.
Conepxxanvie u ¢popma oT4eTa 1o JadbopaTOpHBIM padOTaM MPUBOANTCS B METOMUYECKUX YKAa3aHUSIX K
naboparopubiM padoram (m. 3 POC). CopepkaHue oT4eTa M KPUTEPUU OLEHKU oT4dera (Tadi.)
JOBOJISITCS IO CBeZIEHHsI O0YUArOIMXCs B HAYaJIe 3aHSATHIl.

Ne O1ueHOYHbIE CPECTBA Kon n HaumeHoBaHue
TumnoBble KOHTPOJBbHBIE 3amaHuss U (WJIM) WHBIE MaTepHabl, UHANKATOpa
HEOOXOUMBIe 1JIs1 OLEHKU 3HAHWIN, YMEHU, HABBIKOB U (HJTH) OIbITA KOMIIETEHLINH
NEeSITeNIbHOCTH, XapaKTepU3YIOLINX c(pOpMHPOBAHHOCTD
KOMIIETEHLIUI B MPOLIECCE OCBOEHMSI JUCLUTIINHbI

1 1. Uro Ha3bIBaE€TCS CUIIOHN TSIKECTH? HNJI-1.0IIK-1
2. YUro nogHUMaeTcs Mo CUJIoNH BCEMUPHOIO TATOTEHUs? Hcnonssyer
3. 3anmummuTe GopMyITy T ONPENEICHUsT YCKOPEHHUS CHITBI TSDKECTH. OCHOBHBI€ 3aKOHbI
4. Kak onpenensiercsi yCKOpeHHe CBOOOIHOTO NMaJAeHUs C TIOMOLIBIO €CTECTBEHHOHAYYHBIX
MaTeMaTH4eCKOro MasiTHUKA? TUCLUTUTAH JJIS
5. UTto Ha3bIBAETCSl MATEMAaTUYECKUM MasSTHUKOM? pereHust
6. Kak onpenenuth nepuos kojeOaHuii MAaTEMaTHYeCKOrO MasiTHUKA? | CTaHOAPTHBIX 3a7a4 B
COOTBETCTBUHU C
HaIpPaBJIEHHOCTbIO
podheCCHOHANTbHOM
JesITEIbHOCTH
2 1. Uro moHUMAaeTCs 1o/ CONPOTUBICHUEM IIPOBOAHUKA? HNJ-1.0IIK-5.
2. OT KaKkux napaMeTpoB IIPOBOAHUKA 3aBUCUT €ro CONPOTHUBJICHUE? VYyacTByeT B
3. Kak 3aBUCHUT CONPOTUBJIEHUE METAIINYECKOrO TPOBOAHUKA OT SKCIEPUMEHTAIbHbIX
TeMIlepaTypbl? HCCJIEIOBAHMSIX
4. U3mepeHue cOpoTUBIEHUI METOIOM MOCTa Y UTCTOHA. 3IEKTPOOOOPYIOBAHHUS
5. Kak onpenenuTts NOJHOE CONPOTUBJIEHUE IIPU MTOCIEA0BATENBHOM U CPE/CTB
U MapajuielbHOM COEUHEHUH PE3UCTOPOB? aBTOMAaTHU3ALMH

«BaUTCHO»

Ortuer OLCHUBACTCA IO YCMOTPCHHUIO MPETIOAaBaTCIsd OLIGHKOP'I COTJIMYHO», «XOPOIIO»,
«YAOBJICTBOPUTCIIBHO», «KHCYAOBJIICTBOPUTECIIBHO» WA OLIGHKOP'I «GBavYTCHO», «HE 3aUYTECHO». OLIeHKa

craBurcss oOywaromumcs, ypoBeHb 3YH koTopeix

COOTBETCTBYET KPUTEPHUsM,

YCTAHOBJICHHBIM IJII TOJIOKUTCIbHBIX OILI€CHOK («OTJ'II/ILIHO», «XOopouio», ((y,[[OB.]'IeTBOpI/ITeJ'IbHO»).

Onenka 0OBsIBISIETCS O0YHAIOIEMYCST HETTOCPEICTBEHHO OCIIE CIaYH OTUETA.

IIxana Kputepuu oneHuBanus

- U3JI0KEHUE MaTepuasa JIOTHYHO, IPAMOTHO;
- cBOOOHOE BJIaZICHHUE TEPMHUHOJIOTHEN;

Ouerika 5 - YMeHHE BbICKa3bIBATb M OOOCHOBATb CBOM CY)KICHHUSI MPH OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI,

(oTM4HO) :
- yMEHHE OMUCHIBATh (PU3NYECKUE 3aKOHBIL, SIBICHHS U MPOLIECCHI;
- yMEHHEe MPOBOAUTH U OLIEHUBATh PE3YJIbTAThl H3MEPEHUH,
- CIOCOOHOCTH PeIaTh 3a4a4u.

Ouenka 4 - U3JIOKEHUE MaTepraia JIOTMYHO, IPAMOTHO;

(xoporo) - ¢cBOOOJTHOE BIIAJICHHE TEPMHUHOJIOTHEN,
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- OCO3HAHHOE INPHUMEHEHHE TEOPETUYECKUX 3HAHUN I ONHMCAaHUs
(U3NYECKNX 3aKOHOB, SIBJICHUH U MPOLIECCOB, PEIICHUS KOHKPETHBIX
3a7a4, NPOBEACHMs U OLCHMBAHUS pE3YJbTaTOB W3MEPEHUN, HO
cofeprkanue u opMa OTBETa UMEIOT OTAEIbHBIE HETOYHOCTH.

Ouenka 3
(YOOBIETBOPUTEITHHO)

- U3JI0KEHHE MaTepuasa HEeloJIHO, HETIOCIe0BaTeIbHO,

- HETOYHOCTH B OIpeNeNieHUM TIOHATUI, B NPUMEHEHUM 3HAHUM IS
onucaHust (U3NYECKUX 3aKOHOB, SIBJIEHUH W MPOLECCOB, pEIIEHUs
KOHKPETHBIX 3a/1a4, MPOBEIeHUs U OLIEHHBAHUs Pe3yJIbTaTOB U3MEPEHUIl,

- 3aTPYAHEHUsSI B OOOCHOBAHWUHU CBOUX CYXKICHUH,

- oOHapyXHMBaeTCsi HENOCTATOYHO TJyOOKOEe IOHMMAaHHE H3YYEHHOTO
MaTepuaa.

Onenka 2
(HEyIOBJIETBOPUTENBLHO)

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUECKUX 3HAHUIL, NOMYIIeHbI OIHOKH
B OIPEIENICHNH TMOHATUI U ONMUCAHMU (PU3UUECKHUX 3aKOHOB, SIBJICHHH H
NPOIIECCOB, MCKAXKEH WX CMBIC, HE peIleHbl 3a7a4yd, HE NPaBUIBHO
OLICHUBAIOTCSI PE3YJIbTAThI H3MEPEHUH,

- HEe3HaHHE OCHOBHOIO MaTrepuaya y4eOHOH MpOrpamMMsbl, OITYCKArOTCS
rpyOble OIIMOKY B U3JIOKEHHH.

Mxana

Kputepuu oueHusanus

OueHka «3auTeHoy

- U3JIOKEHUE MaTepralia JIOTMYHO, IPAMOTHO;
- cBOOOHOE BJIaJICHHUE TEPMHUHOJIOTHEN;

- YMEHHE BBICKA3bIBATh W OOOCHOBATb CBOH CYXKIEHHUS] MPU OTBETE HA
KOHTPOJIbHBIE BOMPOCHI,

- YMEHHUE OMUCHIBATh (U3NYECKIE 3aKOHBI, SBJICHUS U MPOLIECCHI;

- YMEHHE TPOBOANTD U OLIEHUBATDH PE3yJIbTAThl U3MEPEHHUI;

- CHOCOOHOCTh pelaTh WHXKEHEPHbIE 3amadyu (JOMyCKAaeTCsl Haluvue
MaJIO3HAYUTENBbHBIX OMIMOOK WIIH HEJOCTATOYHO TIOJHOE PaCKpPhITHE
CoZleprKaHue BOMPOCA UJIH MOTPENIHOCTb HEMTPHUHIIUITHMAIBLHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

OueHka «He 3a4TEHOY

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHUH;, JOIMYLIEHbI OLTHOKU
B ONpEACTICHUN MOHSITUH U ONMUCAHWU (PU3NYECKUX 3aKOHOB, SIBICHUH U
NPOIIECCOB, MCKAKEH HMX CMBICT, HE PELICHbl 3aJaud, He MPaBHIbHO
OLICHUBAIOTCSI PE3YJIbTAThl H3MEPEHUH,

- He3HaHWE OCHOBHOTO MaTepHaja y4eOHOW MpOrpamMMbl, AOMYCKArOTCA
rpyOble OIIMOKY B U3JIOKEHHH.

4.1.3. Tectuposanue

TectupoBaHue UCTONB3yETCS JMJII OLIGHKH KadecTBa OCBOEHHUS OOYYarolIuMCsi OCHOBHOM
npoeCCUOHANIBHOW  O00pa3oBaTENbHOW MPOrpaMMbl MO  OTHAEIBHBIM TEMaM MM  pasfesiaM
aucUIuinHbL. TecT mpencrapisieT OO0 KOMIUIEKC CTaHAAPTH3UPOBAHHBIX 3alaHUM, MO3BOJISIFOIINN
YOPOCTUTHh MPOLEAYPY H3MEpPEeHHs] 3HaHWM W yMeHui oOydaromuxcs. OOy4aroIuMCcs BbIIAIOTCS
TECTOBbBIC 3a1aHusI ¢ HOPMYTUPOBKON BOMPOCOB U MPEIJIOKEHHUEM BbIOPATh OAWH MPABIIIbHBIN OTBET
U3 HECKOJIbKUX BapPUAHTOB OTBETOB.

Ne OueHOYHbIE CPENCTBA Kon u HanmeHoBanue
TunoBele KOHTpPONBHBIE 3amaHusd M (WIM) HWHBIE MAaTepPHAIbL, WHJUKATOpa
HEOOXOIMMBIE IJIs1 OLIEHKH 3HAHWH, YMEHUH, HABBIKOB M (MJIH) OIBITA KOMITETeHLIUU
NESITEeIbHOCTH, XapaKTEePU3YIOLINUX cpOpMHPOBAHHOCTD
KOMITETEHLIMI B MPOLECCE OCBOCHMS! TUCLIUILIHHBI
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1. Eciu uMIynbCc CUCTEMbI MaTepUajbHBIX TOYEK B OTCYTCTBHHU
BHEIIHUX CHJI OCTAaeTCsl MOCTOSHHBIM, TO LIEHTP Macc 3TOH CHUCTEMBbI
MOJKET JIBUTaThCs ...

- PABHOMEPHO U NPSAMOJUHENHHO V

- C IOCTOSIHHBIM YCKOpEHHEM

- C IEPEMEHHBIM YCKOPEHHEM

- 110 OKPY>KHOCTH C OCTOSIHHOM CKOPOCTBIO

2. MOMEHT WHepUMH TOHKOro obOpy4da maccoil m, pagmycom R
OTHOCHUTEJIbHO  OCH, TMpOXOAsIedl  dYepe3  LEHTp  obOpyua
NEePIEHANKYJISIPHO IJIOCKOCTH, B KOTOPOH JIGKHT OOpydY, paBeH
[=mR* Ecmi och BpalllCHUsI NEPEHECTHU MapaljIe]IbHO B TOUYKY Ha
o0py4e, ToO MOMEHT UHepLH 00pyya

- YMEHBIIUTCSA B 2 pasa

- yBenuuutcs B 1,5 pasa

- HE U3MEHUTCS

- yMeHbIINTCA B 1,5 pasa

- yBeIM4uTCsA B 2 paza V

3. OTHOCUTENBHON BEJIMUNHON SIBIIAETCH ...

- CKOpPOCTb CBETa B BaKyyMe

- OapHUOHHBIH 3apsiA

- JUITATENbHOCTD COOBITHS V

- BJICKTPUYECKUH 3apsin

4. Cpennsisi KUHETHUYECKasl SHEPTUs MOJIEKYJIbl H€albHOIO Iraza Nnpu
temnepatype I paBHa e=ik1/2.. 3nech i=ny+ Ngyt2ny, e Ny, Ngp, Nk —
YHCIO CTeneHeld CBOOOABI MOCTYMATENbHOTO, BPALIATEIbHOTO U
KOJIe0ATENbHOTO ABIKEHHH MOJEKyJbl. 1Ipu yClOBHH, YTO MMEIOT
MECTO TOJBKO IOCTYNAaTeIbHOE U BpalaTeNbHOE [BUKEHUE, IJIs
Bonopoxna (H;) uucno i paBHO

-7

-5V

-2

-8

5. B mpouecce HM30TEPMHUECKOrO COOOIIEHHs] Teruia MOCTOSTHHON
Macce UAeaNnbHOrO rasa ero SHTpOnus . ..

- HE MEHsIeTCs

- YMEHbIIAETCs

- yBenM4uuBaercs V

6. 3MmeHeHne BHyTpEHHEN SHEPTUM ra3a MPOU3OLLIO TOJNBKO 32 CUET
paboThI CKaTHS Ta3a B ...

- U30TEPMHUECKOM Ipoliecce

- n300apHOM mporecce

- UI30XOPHOM IpoLecce

- aquabatuyeckom npounecce V

7. ToweuHwli 3apsin +q HAXOOUTCA B LEHTpe CPepudeckoit
noBepxHOCTH. Ecim 3apsan cMecTuTh U3 LeHTpa cephl, OCTABJISISI €ro

BHYTPH Hee, TO MMOTOK BEKTOpa HanpsiKEHHOCTH
3JIEKTPOCTATHYECKOTO TIOJIS Yepe3 OBEPXHOCTD Cephl. . .
YMEHBIIUTCSA

He n3MeHHuTCsT V

YBEJIUYUTCS

8. Ecnu yBeIMYUTH B ABA Pa3a HANPSKEHHOCTD 3JIEKTPUYECKOTO MOJIs
B IPOBOJIHMKE, TO Y€JbHAas TEMJIOBAask MOIIHOCTb TOKA ...

NJ-1.0IIK-1
Hcnonw3yer
OCHOBHBIE 3aKOHBI
€CTCCTBECHHOHAYYHbIX
JAUCHUIIIINH OJI4
peleHust
CTaHOAPTHBIX 3aa4 B
COOTBETCTBUH C
HaMpaBJIEHHOCTHIO
npodheCCHOHANTbHOM
JeSITeTbHOCTH
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- YMEHBIINTCSA B [1BA pasa,

- HE U3MEHUTCS,

- YMEHBIINTCA B 4 pasa

- yBenuuuTcs B 4 pasza, V

- YBEJIMYUTCS B ABA Pasa,

9. Ilpu noMeuleHUH JHUBJIEKTPUKA B  DJIEKTPUUECKOE TOJIE
HANpPSKEHHOCTh  3JIGKTPHUUECKOrO IO BHYTPU OECKOHEYHOTO
ONHOPOJHOIO HW30TPOMHOrO JUBJIEKTPUKA C AUDJIEKTPUUYECKOU
MIPOHULIAEMOCTBIO € ...

- OCTAeTCs HEU3MEHHON

- OCTAeTCsl PAaBHOU HYJIIO

- YBEJINYUBAETCA B € pa3

- YMEHBIIAETCS B € pa3 V

10. YMmeHblIeHHE aMIUIUTYAbI KOJeOaHUH B CUCTEME C 3aTyXaHHUEM
XapaKkTepU3yeTCsi BPEMEHEM penakcauuu. Eciau npu HensMeHHOM
OMUYECKOM COIPOTHUBJICHUH B KOJEOATETbHOM KOHTYPE YBEJIUYHTD B
2 pa3a MUHAYKTUBHOCTD KaTYyIIKH, TO BpEMs PEIaKCALUH. ..

- YMEHBIINTCSA B 2 pasa

- yBeIM4uTCA B 2 paza V

- YBEJIMYUTCA B 4 pasa

- YMEHBIINUTCSA B 4 pasza

1. Kakoe siBneHue J€XKUT B OCHOBE AEHCTBUSA caxapumeTpa?

- nHTepdepeHIINs TONIPU30BAHHOTO CBETA,

- IBOMHOE JIy4eInpeaoMIIEHUE,

- BpallleHHe MJIOCKOCTH NoJsipu3auuy;, V

- I3MEHEHNE UHTCHCUBHOCTH CBETA.

2. VYcranoBka mua nonydeHuss kosney HerooToHa ocsemaercs
MajJarIluM HOPMAJIbHO MOHOXPOMATHYECKUM CBETOM JJIMHON BOJIHBI
0,6 wmxMm. Omnpegenutre TONIIUHY CJOS BO3AyXa, TaMm, TII€ B
OTPa’KEHHOM CBETE BUJHO MEPBOE CBeTyIoe KObLO HproTOHA.

- 0,15 mxm; V

- 0,30 MKM;

- 0,45 MKM;

- 0,75 MM,

3. UeMy paBHa pa3HOCTb BOJIH, MPHUXOMSILINX B NaHHYIO TOYKY OT
nByx cocenHnx 30H ®@penens?

4.  Ha  mudppakuMOHHYIO  peIleTKy  MNagaeT  HOPMAaJIbHO
MoHOXpomatmueckuii cBet (A=0,7 wmxm). Omnpenenure nepuon
I(paKkIMOHHOW  pPELIeTKH, €cld Ha SKpaHe BHAHO 11
I paKIUOHHBIX MAKCUMYMOB.

-3,5 mxm; V

- 7,0 MKM;

- 7,7 MKM,;

- 0,14 Mxm.

5. Ompenenure CKOpPOCTb CBeTa B BOje, eciau yron bprocrepa mpu
OTPAKEHUHU CBETA OT MOBEPXHOCTH BOABI OKA3AJICA PaBHBIM 53°.
-3-10° w/c;

UJ-1.0IIK-5.
YuacTByeT B
SKCNEPHUMEHTAJIbHBIX
HUCCIICAOBAHUAX
3NeKTPooOOpyIOBaAHUS
U CPEACTB
ABTOMAaTU3alnun
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-2,8-10° m/c;

-2,25-10% m/c; V

- 1,33-10% m/c.

6. Kak wu3MeHseTcs HWHTEHCHUBHOCTb €CTECTBEHHOIO  CBETa,
MIPOLIEIIEro Yepe3 OAUH NoJsipu3aTop?

- YMEHbIIAeTCs B 4 pasa,

- YMEHbIIAeTCs B 2 pasa; V

- YCUJIMBAETCA B 2 pasa,;

- ocTaeTcs 0e3 N3MEHEHUH.

7. Ha muteHKy OJUHAKOBOH TOJNIIUHBI (TIOKa3aTeNb npenomieHus 1,4)
HOpMaJIbHO mamaeT Oenblil cBeT. [Ipu kakoil HaMMeEHbIIEH TOJIIUHE
IUIEHKH OTPaXKEHHBIN OT Hee cBeT OyneT 3eneHbM (A=0,56 Mkm)?
-2:107 m;

-1:107my V

-0,4-10° m;

-0,5-107 m.

8. OmpenenuTe KHHETHYECKYIO HHEPTHI0 (DOTOSJEKTPOHOB, €CIH
pabora BBIXOZIA paBHA 4,8-10" JIx, a wacrora majarouero cera
1-10" ¢!, h=6,6-10" x-c.

-1,8-10" ik, V

-3,3-10™"° Ik

-4,8-10™"° Ik

-6,6:107™" k.

9. ®oron c¢ smeprueir 100 x3B B pesynbrare KOMINTOHOBCKOIO
paccessHMsl Ha JJIEKTpOHe OTKJIOHWiICA Ha yron 90°. Omnpepenure
SHEPTHI0 paccessHHOro poTtoHa. OTBET OKPYIIIUTE IO LIENbIX.

- 68 k3B;

-84 xB; V

- 92 k3B;

- 102 x3B.

10. ITonHas nmy4enrmyckaTesnbHast COCOOHOCTh aOCOFOTHO YEPHOTO
Tena pasHa 3 Br/cM”. Onpenenure [THHY BOJHbI, COOTBETCTBYIOIIYEO
MaKCHUMYyMY HCITyCKaTeJIbHOW CIIOCOOHOCTH 3TOTO TEa.

- 6,1 MKM;

-3,4 mxMm; V

- 1,91 mMKwMm;

- 0,8 MKM.

ITo pesynapraTam Tecta OOydaOLIEMyCsl BBICTABISIETCS OLIGHKA «OTJIUYHO», «XOPOLIOY,
«YOOBJIETBOPUTENILHOY UIIH «HEYIOBJIETBOPUTEILHOY .

Kpurtepun onenuBanust orBera (Tabi.) MOBOAATCA 1O CBEACHHs OOYyYarOIUXCA 0 Hadaja
TeCTUpOBaHus. Pe3ynbTar TecTupoBaHUs OOBSIBISIETCS O0YyYarOIIEMyCsl HEIIOCPEICTBEHHO IIOCTIE €ro
cravu.

Kputepunu ounenuBanus
HIxana
(% npaBUJIbLHBIX OTBETOB)
Ouenka 5 (oTn4yHO) 80-100
Ouenka 4 (xoporo) 70-79
Ouenka 3 (yIOBJIETBOPUTEIBHO) 50-69
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Kpurepun onenuBanusa
Ixana o puTep
(% npaBUJIBLHBIX OTBETOB)
Onenka 2 (HeyIOBIETBOPUTENBHO) Menee 50

TecToBple 3amaHMs], HCHONB3YIOLIMECS [Js1 OLICHKH KAadeCcTBAa [UCLUIUIMHBI C [OMOILBIO
UHPOPMALMOHHBIX ~TexHonoruil, mnpuseneHel B PIIJ: «10. HMHpOpMaunoOHHBIE TEXHOIOIUH,
UCTIONIB3yEMbIE TIPH  OCYLIECTBICHHUH O0Opa30BAaTENbHOIO IIpoLecca IO IUCLUIUIMHE, BKIFOUAs
nepeveHb MPOrpaMMHOro o0ecTieueH s 1 MH(POPMALIMOHHBIX CIIPaBOYHBIX crucTeM» - My TestX10.2.

4.2, llpoueaypsl U OLIeHOYHbIE CPEACTBA AJIsl NPOBEACHUSI IPOMEKYTOUYHON aTTeCcTALUM

4.2.1. 3auer

3auer sBnsercs (POpPMOH  OLIGHKM KadecTBa OCBOEHHsS] OOYYarOIMUMCS  OCHOBHOM
npodeccnoHaIbHONH 00pa3oBaTeNbHON NPOrpaMMbl MO pas3fesiaM JUCHMILINHBL [lo pesympratam
3aueTa O0y4aroIeMyCsi BBICTABJIICTCSl OLICHKA «3aYTEHO» WM «HE 3a4YTEHO», OLICHKAa «OTJIIUMYHOM,
«XOpOLIOY», «YIOBIETBOPHUTEIBHO», «HEYIOBJIETBOPUTEIbHO» B ciydae aud¢epeHLnpoOBaHHOTO
3aueTa.

3auer TMPOBOAUTCA MO OKOHYAHMM UTEHUS JIEKLUWH W BBIMOJHEHUS J1a0OPaTOPHBIX
(IpakTHUECKNX) 3aHATHHA. 3a4eT NMPUHUMAETCS MPENOAaBaTeNSIMH, MPOBOAMBIIUMH J1IaOOpaTOpPHBIE
(mpakTHUeCKue) 3aHSATHS, WM YUTAIOLIMMHU JIEKIUHM 10 JAHHOH AucUUIUIMHE. B ciydae oTcyTcTBHs
BEAYIIEro MpEernojaBaTeNisi 3a4yeT NPUHUMAETCS NpenofaBaTeiieM, HAa3HAYCHHBIM pPaCIOPSIKEHHEM
3aenyromero kadenpoii. C pasperieHus 3aBeayromero kapeapoi Ha 3a4eTe MOXKET NMPUCYTCTBOBATH
npenonaBarenb Kageapsl, MPUBJICYEHHBIN JIs TOMOIIY B IPUEME 3a4eTa.

IIpucyrcTBHe Ha 3adere mpernopaBaTesnied ¢ Apyrux kKadeap 0e3 COOTBETCTBYIOIIETO
pacTopsKEHUsT PEKTOpa, MPOPEKTOopa Mo yueOHoi padboTe min nekaHa GakyabTeTa He AOMyCKAeTCs.

@opma(pl) MpOBEeNEHUs 3aueTa (YCmuslii ONpoc No  Ounemam, HNUCbMEHHAS padoma,
mecmuposanue u Op.) ONPenestoTcs Kadheapoil 1 TOBOAITCA A0 CBEACHUS OOyYarOIIMXCsl B Ha4ase
cemecTpa.

Jlns mpoBeneHUs 3aueTa BEAYINUH IMPernoiaBaTeNlb HAKAHYHE IMOJIy4aeT B JEKaHaTe 3a4eTHO-
SK3aMEHALIOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIIAETCS B JEKAHAT MOCJE OKOHYAHUS MEPOIPHATHS B
JeHb MTPOBEACHNUS 3a4€Ta HIIH YTPOM CIIEAYIOLIETO JTHS.

Obyuarommecs mpH sIBKE Ha 3a4eT 00s3aHbI UMETh NMPH ce0e 3a4eTHYI0 KHIKKY, KOTOPYIO OHU
NPEABSBISIOT MPEOAABATENIO.

Bo Bpemst 3auera o0y4arommecss MOTyT MOJIb30BATHCS C Pa3pPEIISHUs BENYIIEro MpenoaaBaTes
CIPaBOYHON U HOPMATHUBHOH JINTEPATYPOH, APYTUMHU MOCOOMSIMUA U TEXHUYECKHUMHU CPEACTBAMHU.

Bpewmst monrotroBku oTBeTa B YCTHOH (POpMe MpH chade 3adera JOJDKHO COCTABISITH HE MEHee
20 MuHYT (110 KeJaHUI0 00YYarOLIerocss OTBET MOKET OBITh JOCPOUHBIM). Bpemst oTera - He Oonee 10
MHHYT.

[IpenopaBaTento MpeaOCTABISETCSA MPABO 331aBaTh OOYUAOIIMMCS TOTIOTHUTENBHBIE BOMPOCHI
B paMKax MMPOrpamMMbl JUCLUTLIHBI.

KauecTBeHHast OLIEHKa «3aUTE€HO», BHECEHHAas B 3a4UETHYK KHIKKY M 3a4€THO-
HK3aMEHALIIOHHYIO BEIOMOCTb, SIBIISIETCS PE3YJIBTATOM YCIIEITHOTO YCBOEHUS y4eOHOro MaTepuaa.

Pesynbrar 3adera B 3a4E€THYIO KHUKKY BBICTABIISIETCS B J€Hb NPOBENCHHUS 3a4eTa B
NPUCYTCTBUH camoro oOyuaromerocsi. [IpemomaBarenn HECyT NMEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTb U TOYHOCTh BHECEHHUS 3aIUCEH O pe3ysbTarax MPOMEKYTOYHOW aTTeCTallih B
3a4€THO-3K3aMEHALMOHHYIO BEAOMOCTD U B 3a4E€THBIE KHUKKH.

Ecnu obywaromuiicst SIBUJICS Ha 3a4eT M OTKA3aJICs OT MPOXOXKACHUS aTTECTALMH B CBSI3U C
HETIOATOTOBJIEHHOCTBIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTABIIACTCS OLICHKA «HE
3aUTEHOY.

HesiBka Ha 3aueT oTMeHaeTcsl B 3a4€THO-3K3aMEHAIIMOHHON BEJOMOCTH CJIOBAMHU «HE SIBUIICSY.
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HapymieHue AQUCUMIUIMHBL, CIUCBIBAHWE, HCIOJNB30BaHHE OOYUYAIOIIMMUCS HEPa3peLICHHBIX
NEYaTHBIX M PYKOIUCHBIX MAaTEPHaJOB, MOOWJIBHBIX TeNe(OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JPYTUX BHIOB JMYHOW KOMMYHUKAIIMOHHOH M KOMITBEOTEPHONW TEXHUKHU
BO BpeMsl 3adera 3ampemeHo. B ciydae HapywmeHHs 3TOro TpeOOBaHHUS MperoaaBaTeNb O0s3aH
yIaJIUTh O0YYaroIIerocsi U3 ayIuTOPUH U MPOCTABUTH €My B BEAOMOCTH OLIEHKY «HE 3a4TEHO».

OObyuarommMcsi, He CHABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAKUTEIBHOW MPUYMHE,
UH/IMBUAYAJIbHBIE CPOKH MPOBEICHHS 3a4eTa ONPENeSSIOTCS 1EKaHOM (DaKyIbTeTa.

Obyuarommecsi, WMEIOIIME AaKaJeMHUYECKYI0 3aJOJDKEHHOCTb, CHAIOT 3a4eT B  CPOKH,
ompenensieMble YHuBepcUTeTOM. MH(pOpManus o JNUKBHOAIMHM 33J0JDKEHHOCTH OTMEYAeTCsl B
SK3aMEHAL[MOHHOM JIHCTE.

JlonyckaeTcsi ¢ paspelleHusl JeKaHaTa U JOCPOYHAs CIada 3a4yeTa C 3alHChbi0 Pe3yJIbTaTOB B
5K3aMEHALIMOHHBIHN JIUCT.

WHBanuapl U Jauna ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 30POBBSI MOTYT CHIaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHbIC MHAMBHIYAJIbHBIM Y4eOHbIM IIaHOM. WHBaIHMIbI U JIULA C OTPAHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/I0OPOBbsI, UMEIOIHE HAPYLICHUS OMOPHO-IBUTATENILHOIO amrapara, JOMyCKarTCs
HA aTTECTAL[HIOHHBIE HCIIBITAHUS B COMPOBOXKIEHNUH ACCHCTEHTOB-COMPOBOYKIAFOIINX.

[Ipouenypa mnpoBeneHHs MPOMEKYTOUHOW AaTTeCTAllMU AT OCOOBIX CJydaeB H3JIOKEHa B
«[TonoskeHUN O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOW aTTeCTallMU OOYYAOLINXCS 110
OIIOIl OakanaBpuara, crnenuanutera u maructparyped» PIBOY BO [Oxuo-Ypansckuii ['AY
(FOYpI'AY-I11-02-66/02-16 ot 26.10.2016 1.).

Ne OueHOYHbIE CPECTBA Kon u HanmeHoBanue
TumnoBele KOHTpPONBHBIE 3amaHusd W (WIM) HWHBIE MAaTepPHAaIbI, WHOUKATOpa
HEOOXOIMMBIE Uil OLICHKH 3HAHUH, YMEHUH, HABBIKOB | (MJIM) OIIbITA KOMIIETEHLINH
NeATEeIbHOCTH, XapaKTePU3YIOILNUX c(OpMHPOBAHHOCTD
KOMITETEHLIMI B IPOLECCE OCBOCHMS AUCLIUIUIHHBI

1. 1. DnexkrpomarauTHast uHAyKUus. 3akoH Papanes u npasuio JleHna. HUJI-1.0IIK-1
Mexanusm Bo3HukHOBeHUs DJ1C nHayKuuu. Hcnonssyer
29. Teneparopbl rapmonuueckoii JIJIC u TpaHcopmaropsl. OCHOBHBI€ 3aKOHBI
HNHAyKTUBHOCTH IPOBOAHUKOB. DHEPIHsi MArHUTHOTO MOJIS. €CTECTBEHHOHAYYHbIX
2. llepeMeHHBI1 dyekTpudeckuil TOkK. lLlenn mnepeMeHHOro TOKa. OUCLUTUINH IS
3akoH OmMa ans ueneil nepemeHHoro toka. IlonHoe compoTuBneHue pelieHus

MEePpEMEHHOMY TOKYy. BekTopHas nuarpamma. Pe3oHanc B wLermsx
MEPEMEHHOTr 0 TOKA.

CTaHOAPTHBIX 3aa4 B
COOTBETCTBHHU C

3. DnexktpomarautHoe mone. O6obmenne 3axkona Papanes. 3akOH |  HANPaBICHHOCTHIO
NOJHOrO TOKa. TOK CMelmeHus. DJNEeKTPOMAarHUTHbIE BOJIHBL | MPO¢eCcCHOHAIbHON
VYpaBuennss Makcsema. Cucrema ypaBHeHuii Makcsemia B NEeATENbHOCTH
nuddepeHINATBbHON W UHTerpanbHOl (opmax. Bektop VYmosa- HUJ-1.0I1K-5
IloitnTuHra. JlaBneHue ceera. YuactByeT B

4. Tapmonmueckuii ocumuisiTop. CBOOOIHBIE 3JIEKTPOMATHUTHBIC | HKCIEPUMEHTAIBHBIX
KosebaHusl. 3aTyXarolLe U BhIHYKACHHbIe kKonebanus. PesoHaHc. HCCJIEIOBAHMSIX

5. Tenepaums, nepemada W TPUEM BJIEKTPOMATHUTHBIX BOJIH. | SJIEKTPOOOOPYIOBAHHUS
OTKpBITHII KoJteOaTeNbHBIHI KOHTYD. ITpuanmn paboThI U CPENCTB
panuonepenarivika M paguonpuéMHuka.  MonynAuus U aBTOMAaTHU3aLMU
NeTEeKTUPOBAHUE DJEKTPOMArHUTHbIX BoJH. Panuonokanus u

TeJeBUIeHHE.

6. Illkana 5J€KTPOMArHUTHBIX BOJIH. Pa3nuuHble quamna3oHbl 4aCTOT

SJEKTPOMATHUTHBIX BOJH, WX XapakTepHble OCOOEHHOCTH W

TEXHUYECKHE CPEACTBAa MX MNOJy4deHus. Mcrnonp3oBaHHE BUOUMBIX,
yIbTPaUONETOBbIX U JPYTUX H3JIyYEHUH B PACTEHHEBOACTBE U
JKUBOTHOBOJZCTBE.

7. DneMeHTbl reoMerpuueckoil OonTUKU. OCHOBBI I'€OMETPUYECKOU
ontuku. @Popmynsl ®Ppenenst. IlpuHnun oOpaTHMOCTH CBETOBBIX
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ay4qeid. [Ipubopbl reoMeTpUIecKoil ONTHKY.

8.dotomeTpusl.

9. DnemenTs! BONHOBOH onTuku. [Ipunnun I'rolirexca.

10. Hutepdepenmus cBera. KorepeHTHOCTh W ONTHYECKUN XOA
aydei. YciaoBus MakcuMyMa W MuHuUMyMa. HHTepdepomerpsl
DneMeHTBI rojorpagpum.

11. Hudpaxius CBeTa. ITpuanun I'toiirenca-®penens.
HudpakunonHas peréTka. Crnekrporpadus. Hudpakius
PEHTI€HOBCKUX JIy4eH.

12. B3zaumopelicTeue u3nydeHus ¢ ewmectsoMm. llonsApusanus csera
IIPU OTPAXEHUH U MPETOMIIEHUU.

13. JiBoiiHoe myuernpenomiieHne. ONTUYECKU AKTHUBHBIE BEIIECTBA.
Caxapumetpsbl. MckyccTBEHHast aHU3O0TPONMs U €€ UCIOJb30BaHUE.
HopmanbHas u aHoMasbHast UCTIEPCHSL.

14. TemnoBoe wu3znydeHue. AOCOMOTHO uE€pHOE TENO. 3aKOHBI
Kupxroda, Crepana-bomprmana u Buna. ®Popmyna Ilnanka.
OnTuueckasi TUPOMETPHSL.

15. ®orospdexr. BHemHuidi, BHYTPEHHMH ¥  BEHTWJIbHBIN
dorordpdexr. YpasHeHUe DWHIITEHA. [Mpumenenue
dorosnementoB. Dpdexr Komnrona. JlroMuHeCHIEHTHOE HU3NTyYeHHE.
buonroMuHecueHIys.

16. ®orobuonornueckue nponeccel. Porocunres. TepmoanHaMuka u
MexaHu3M poTocuHTe3a. buosHepreTuka.

17. DnemeHThl KBaHTOBOH MexaHUKHU. KopnyckynsspHO-BOJIHOBOH
Iyajau3M. Hudpaxmus 3JIEKTPOHOB. CooTHomeHus
Heonpenenénuocren. Y pasHenue Lpenunrepa.

46. AtoM Bomopona. DHepreTudeckue ypoBHH aroma. IloTeHuman
BO30ykneHnss W woHmsauuu. lloctymater bopa. HM3nydenue wu
noryomeHne sHepruu. BogoponononoOHbie HOHBL

18. CrtpykTypa CIOXHBIX aTOMOB. OJHepreTHYecKUe YPOBHU B
cinoxHelx aromax. Ilpunuun Ilaynu. Onruueckue CHeKkTpbl U
CHEKTPbl PEHTIeHOBCKOro u3iyudeHus. Ilepuongudeckass cucrema
anemenToB /[ V1. MeHneneena.

19. ®usnka Mosekyn. DHepreTudeckre ypoBHU Mosiekysl. OOMeHHOe
B3auMozeiicteue. Momnekynsipable  cnekTpel. [IpuHmmm  paboTsl
KBAHTOBBIX [€HEPATOPOB. DJIEKTPOHHBIN NapaMarHUTHBINA PE30HAHC.
20. Ilonumepst wu skupkue Kpuctamibl.  OCHOBHBIE  BHIIbI
KOJUIEKTHBH3AIUN MOJIeKyJl. CTpOEHHE MOJMMEPOB U UX (PU3NUECKHE
cBoicTBa. Tumbl >KUOKMX KPUCTAUIOB. JlUCmieM Ha KUIOKUX
KpHUCTaJIAX.

21.ABneHne panuOaKTUBHOCTH. Buapl pagnoakTUBHOrO pacnaja.
3ak0oH panuoakTUBHOTO pacmana. CrtaOwWibHble W PaTHOAKTUBHBIE
u3oronbl. COBpEMEHHbIE METOIbl PATHMOXMMHU H PaguOOHOJIOTHH.
[Tpobnembl paguo3KOJIOTHH.

22. CocraB atoMHOro simpa. M3oromnbsl. MexaHn4eckuil 1 MarHUTHBIN
MOMEHTHI sifiep. SnepHble CUIIBI U 3HEPrus CBA3U siapa. SnepHblid
MarHUTHBIN pE30HAHC U €ro UCIIOJIb30BaHUE.

23. SMnepHple peakuuu. MexaHu3sM sAepHbIX peakuui. llenHas
peakuuss geneHus sgep. Mcnonp3oBaHue aTOMHOM — SHEPrUM.
[Ipobnema ympasisiemoi TepMmosinepHoit peakun. DHeprusi ConHIa
Y 3BE31. SlnepHas 5Konorusl.

24. DOnemeHtapHble uacThibl. Kiaccumdukamms >ieMeHTapHBIX
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JyacTul. B3anmMonpeBpamaeMocTb 3JeMEHTapHbIX 4YacTUL. MeTombl
YCKOPEHHsT 4YacTUL. AHTHYACTHIBl U aHTHBELIECTBO. BemecTBo B
SKCTPEMAJIbHBIX YCIOBUSX.

25. CoBpemenHas (u3nka W arpowHKeHepHs. Bemectso u mose.
OObekThl B MPOLECCHl. JBOOLMOHHBIE MPOLIECCH MPeodpa3oBaHuUs
MaTepuH. BemecTBeHHbIE, SHEPreTHUYECKHE, 3JIEKTPOMATHUTHBIE U
uHpOpMAaLMOHHbIE  TpeoOpasoBaHusi  OMOOOBEKTOB.  PasBurme
arpopu3uKH, OHMOMeXaHUKH, Onopu3nKy, OMOPHEPTETHKH,
OononHpopMaTHKH, OMOTEXHOJIOTUHU U arPONHKEHEPHH.

I1Ikayia ¥ KPUTEPHH OLICHUBAHMSI OTBETA OOYYAIOIIErocst MPEICTABIEHb! B TAOINLIE.

IIxana Kputepuu oueHusanus

OueHka «3auTeHO» 3HAHME  NPOrPaMMHOrO  MaTepuana, yYCBOGHHE  OCHOBHOW H
JOMOJHUTEIBPHON ~ JIUTEPAaTyphl,  PEKOMEHIOBAHHOW  IPOrpaMMou
IVCLUIUIMHBL, TPABHJIPHOE PEIIeHHe MHXXEHEPHOH 3amaun (IOoImycKaeTcs
HAJIMYME MAJIO3HAYUTENbHBIX OIMMOOK MM HEJOCTATOYHO IOJHOE
PacKphITHE COAEPKAHUE BOMPOCA WU MOTPELIHOCTh HENPUHIIUITHAIBHOTO
XapaxkTepa B OTBETE HA BOMPOCHI).

OLIeHKa «HE 3aUYTEHO» Hp06e.]'IbI B 3HAHUAX OCHOBHOTO nporpaMMHOroO Marcpuaia,
NMPUHLIUITHAJIbHBIC OIIMOKH IPU OTBETE HA BOMPOCHI.

4.2.2. Dx3amMeH

Dk3aMeH sBJsAeTCS (POPMOI OLIGHKM KadecTBa OCBOEHUS OOYYarOIIMMCS OCHOBHOM
npodeCCHOHANTLHON 00pa3oBaTEbHON TPOrpaMMbl MO pas3aesiaM AWCHUILIHHBL [lo pesynbraTtam
SK3aMeHa O0yYaroIIeMyCsl BBICTABIISIETCS] OLIEHKA KOTIHMYHOY», «XOPOIIOY», «YIOBJIETBOPUTEIHLHO» U
HEYAOBIIETBOPUTEITHHOY.

DK3aMeH TO AUCIHIUIMHE TPOBOIUTCS B COOTBETCTBHHM C PACIHUCAHUEM MPOMEKYTOYHOM
aTTeCcTalllid, B KOTOPOM YKa3bIBA€TCS BPEMs €r0 MPOBENCHHS, HOMEP ayAUTOPHUH, MECTO MPOBEACHUS
KOHCYJIbTallK. Y TBEPKICHHOE PaClUCaHue pa3MeInaeTcss Ha NH(HOPMALIMOHHBIX CTEH/IAX, a TAKXKe Ha
ourranbHOM caiite Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHUN UIsI NMPOMEKYTOYHOM aTTecTaliiid OOYYaroIMUXCsl yCTaHABIMBAETCS
pabodeil mporpaMMoON TUCIUTUTHHBI U TOBOAUTCS IO CBENEeHHs OOYYArOIINXCs B HaYaIe CeMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MpaBujio, jiekTopamu. C paspelieHns 3aBeyromero kadeapoi
Ha S5K3aMEHE MOXKET MPUCYTCTBOBATH MpemnojaBaTeNib Kadempbl, MPUBJICYEHHBIH IJIsi MOMOIIU B
npueMe 5K3aMeHa. B cimydae OTCYTCTBUSI BEAyLIEro MpernofaBaTeNii 3K3aMeH MPUHUMAETCS
MpernoaaBaTesieM, HA3HaAY€HHBIM PACcTIOPsKEHUEM 3aBEeyIOIIero kadgenpoi.

IIpucyrcTBUe Ha SK3aMeHe TmperiomaBarenieil ¢ apyrux kadenp Oe3 COOTBETCTBYIOIIETO
pacToOpsKEHUsT PEKTOpa, MPOPEKTOopa Mo yueOHoi padboTe min nekaHa GakyabTeTa He AOMyCKAeTCs.

Obyuarommecs: mpu sIBKe Ha 3K3aMeH O0si3aHbl MMETh NpU cede 3a4E€THYI0 KHIDKKY, KOTOPYIO
OHM MPEIbSBISIOT YK3aMEHATOPY.

Jlnst mpoBeneHus SK3aMeHa BeNyIIuid MpernogaBaTelilb HAKAHYHE TOJy4aeT B IeKaHATe 3a4€THO-
SK3aMEHAIIMOHHYI0 BEAOMOCTh, KOTOPAsi BO3BPAIAETCSA B JEKAHAT TMOC]E OKOHYAHUS MEPOTPUSATHS B
JeHb TPOBENCHUS SK3aMEeHA UJTH YTPOM CIIEAYIOIIEro JHSI.

DK3aMeHbI TMPOBOJSATCA MO OWjieraM B YCTHOM WJIM MHCbBMEHHOM BHUAE, JUOO B BHIE
TECTUPOBAHMSI. DK3aMEHAIOHHbIE OUJIEThI COCTABJISIIOTCS TI0 YCTAHOBJIEHHOU (hOpMe B COOTBETCTBUU
C YTBEpKIEHHbIMH Kadenpoil 3K3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPKOAIOTCS 3aBEAYIOIINM
kadenpoii exxeroqHo. B Ounere comep:kutcs He Oojiee TpeX BOMPOCOB, 2 TEOPETUYECKUX BOMPOCA U
3amaya.

35




DK3aMeHATOPy NPEIOCTABISETCS MPABO 3a/aBaTh BOMPOCHI CBEPX Omiera, a TaKkKe MOMUMO
TEOPETHUYECKNX BOIPOCOB JAaBaTh Ul PELICHMS 3aJa4d U TMPUMEPBI, HE BBIXOMSIIUE 33 PaMKHU
NPOIIEHHOr0 MaTepuaa Mo u3y4aeMon TUCLUTLTHHE.

3HaHUS, YMEHUs] U HaBBIKA OOYYAIOIIMXCS ONMPENENAIOTCS OLEHKAMU «OTJIIMYHOY, «XOPOLIO»,
«YIOBJIETBOPUTENIHO», «HEYIOBJIETBOPUTEIBHO» M BBICTABIIIOTCS B 3a4€THO-3K3aMEHAIIOHHYIO
BEJIOMOCTh H B 324E€THYIO KHIDKKY OOy4aroIerocsi B ICHb K3aMeHa.

IIpu npoBeaeHNN YCTHOTO 5K3aMeHa B ayAUTOPUH HE JOJDKHO HAXOAUTHCS Oosee (YKa3bIBAETCs
KOJIMYECTBO OOYHAIOIHUXCS) Ha OJTHOTO MPENOIaBaTENs.

IIpn mnpoBemeHMHM YCTHOrO »JK3aMEHa CTYACHT BbIOMpPAET S5K3aMEHALMOHHBIA OWIIET B
CJIy4alfHOM TIOpSIZIKE, 3aTeM Ha3bIBaeT (PaMHIIMIO, UMSI, OTYECTBO U HOMEp SK3aMEHAMOHHOT O Ouera.

Bo Bpems sk3ameHa oOydaromuecss MOTYT IIOJIb30BAThCA C Pa3pelIeHUs] 3K3aMeHaTopa
NPOrPaMMON TUCHMILIMHBIL, CIPABOYHOM W HOPMATUBHOM JIUTEPATYpPOH, APYTUMH IMOCOOMAMH U
TEXHUYECKHMHU CPEACTBAMHU.

Bpewmst moaroroBku oTBeTa MpU Chave dK3aMeHa B YCTHOW (pOpMe MOJDKHO COCTAaBJIATH HE
meHee 40 MUHYT (10 JKeaHUI0 O0yHaroLIerocss OTBET MOXKET ObITh JOCPOUHBIM). Bpemst orBera — He
bonee 15 MuHYT.

OOyuaromuiicsi, HCIBITBIBAIOLINHA 3aTPYAHEHHS TIPU MOATOTOBKE K OTBETY MO BBIOPAHHOMY UM
Ounery, uMeeT mpaBO Ha BHIOOP BTOPOro OWMIIETa C COOTBETCTBYIOIIMM IPOJJICHHEM BPEMEHHU Ha
noAroToBKy. IIpy OKOHYATEIBHOM OIICHMBAHWW OTBETA OLIEHKA CHIDKAeTCs Ha onuH Oamn. Beimaua
TpeThero OujieTa He pa3peraeTcs.

Ecnmn obyuarommiicss sSBUIICS Ha 3K3aMeH, M, B3AB OWJIET, OTKa3ajcs OT MPOXOXKACHUS
aTTeCTallUd B CBSI3U C HEMOATOTOBIEHHOCTBIO, TO B BEIOMOCTH €My BBICTABISIETCS OLEHKA
«HEYIIOBJIETBOPUTEIBHOY.

HapymieHue AQUCUMIUIMHBL, CNUCBIBAHWE, HCIONB30BaHHE OOYUYAIOIIMMUCS HEPa3pPEeLICHHBIX
NEYaTHBIX M PYKOIUCHBIX MAaTEPHaJOB, MOOWIBHBIX TeNe(OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYT'HX BHIOB JIMYHOW KOMMYHHUKAIIMOHHONH M KOMITBEOTEPHON TEXHUKHU
BO BpEMsl AaTTECTALIMOHHBIX HCIIBITAHUH 3ampemeHo. B ciaydyae HapymieHus 3Toro TpeOOBaHUS
npernojaBaresb o0si3aH yAAIUTh OOyHaroUIerocs W3 ayJUTOPHH U MPOCTABUTh €My B BEIOMOCTH
OLIEHKY «HEYAOBJIETBOPUTEIBLHOY.

BricTaBneHne OLIEHOK, NOJYYEeHHBIX TMPH MOJABEACHUU pE3YJbTaTOB IMPOMEXKYTOUHOM
aTTeCTallud, B 3aY€THO-DK3aMEHAIL[MOHHYI0 BEIOMOCTb M 3a4YETHYK0 KHW)KKY TIPOBOIHTCS B
NPUCYTCTBUH camoro oOyuaromerocsi. [IpemomaBarenn HECyT NMEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTb U TOYHOCTb BHECEHHUS 3alUCEH O pPe3ysbTarax MPOMEKYTOUYHOW aTTeCTallih B
3a4€THO-3K3aMEHALMOHHYIO BEIOMOCTD U B 3a4ETHBIE KHUKKH.

HesiBka Ha »K3aMeH OTMEYaeTCsl B 3a4ETHO-3K3aMEHALIMOHHOW BEJOMOCTU CJIOBAMH «HE
SIBHJICSD) .

Jdna  obydarommuxcsi, KOTOpble HE CMOINIM CHAaTh 3K3aMEH B YCTAHOBJIGHHBIE CPOKH,
YHHUBEPCUTET YCTAaHABJINBAET MMEPHOA JHKBUAALNHU 330JDKEHHOCTH. B 3TOT mepmox npenonasateny,
NPUHUMABIINE 5K3aMEH, IOJUKHBI YCTAHOBUTH HE MEHee 2-X IHeH, Korma OHU OyAayT NMpPUHUMATh
3anoiukeHHocTH. MHpopmanmst 0 JMKBUAALMHN 33J0JDKEHHOCTH OTMEUYaeTcss B 3K3aMEHALMOHHOM
JHCTE.

OOyuarommMcs, MOKa3aBUIUM OTJIWYHbIE M XOpOLINE 3HAHUS B TEUCHHE CEMeCTpa B XOJe
MOCTOSIHHOTO TEKYIIEro KOHTPOJISL YCIIEBAEMOCTH, MOXKET OBITh MPOCTaBIeHA SK3aMEHAL[MOHHAs
OLIEHKAa JTIOCPOYHO, T.€. 0e3 caaun sk3ameHa. OLeHKa BBICTABISETCS B HK3aMEHAIIMOHHBIN JINCT WK B
3a4€THO-3K3aMEHALMOHHYIO BEOMOCTb.

WHBanuap! U JUa ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3[IOPOBbsSI MOTYT C/aBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MEPHO B CPOKHU, YCTAHOBJICHHbIC HHANBUAYAIbHBIM yueOHBIM M1aHoM. MHBamuab! U
JUIa C OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSl, HMEIOLINE HAPYLICHHUsS OMOPHO-IBUTATEIBHOTO
ammapara, JOMYyCKAalTCs HAa AaTTeCTAlMOHHBIE WCHBITAHUA B CONPOBOXIEHHUH ACCHCTEHTOB-
COIPOBOXKIAIOIIUX.

IIpouenypa mnpoBeneHHs MPOMEKYTOUHOW AaTTeCTallMU JJIsi OCOOBIX CIIydyaeB H3JIOKEHA B
«[TonoskeHUN O TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTeCTallMy OOYYArOLINXCS 110
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OIIOIl OakanaBpuara, crnenuanutera u maructparypey PI'BOY BO HOxuo-Ypansckuii ['AY
(FOYpI'AVY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OueHouHbIE CPEACTBa Kon u HanmeHoBanue
1 TunoBeie KOHTPOJIBHBIE 3aJaHNS U (UJIH) HHBIE MATEPHAIIBI, WHJUKATOpa
HeoOXOMMBIE JIJIs1 OLICHKH 3HAHWH, YMEHUH, HAaBBIKOB U (MJIM) OIBITA KOMITETeHIIUN
IESATEIbHOCTH, XapaKTEPU3YIOLINX C(POPMUPOBAHHOCTD
KOMITETEHILIMI B IPOLECCE OCBOCHMS AUCLIUIUIHHBI

1 2 cemecTp HNJ-1.0I1K-1
1. Pomp (u3uKKH B pa3sBUTHM TEXHUKH M arpoNPOMBILILIEHHOTO Hcnonssyer
IPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunematuka wMarepuanbHOW TO4YkM. KOOpAWHATHBIH METOA | €CTECTBEHHOHAYYHBIX
onucanus ABvkeHud. KuHemarnueckoe ypaBHEHHE [BHXKCHUS H JUCLUATIINH AJIs
onpeaesnsieMble 10 HeMy KMHEMaTHYeCKUE XapaKTEPUCTUKU. pelieHus

3.  Bekrtopubiii cmoco®  omucaHus — OBWKEHUH.  BexTopwl
MepeMeLIeHs,, CKOPOCTH, YCKOPEHHUs. YTIJIOBBIE XapaKTEPUCTUKH
JIBHKEHHUS 110 OKPYKHOCTH.

4. DnemMeHTHl pensaTuUBUCTCKON MexaHuku. IlocTynaTel crnenuanbHON
Teopun oTHOcuTeNnbHOCTH. lIpeoOpaszoBanus Jlopenma. CroskeHue
ckopocteil. OTHOCHUTENBHOCTb JJIMHBI OTPE3KOB M AJIUTENBbHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. /InHaMHKa MaTepUaIbHOM TOYKHM M MOCTYNATEIbHOIO ABUKEHUS
TBépaoro tena. IlpuHuun orHocutenbHOCTU. 3akoHbl HeroToHa.
Bune! cun.

6. JluHamMuKa BpalaTeNbHOro ABUXKEHUSA. MOMEHT cuibl. MOMEHT
MHEpLMU. 3aKOHbI COXPAHEHUS UMITyJIbCA U MOMEHTA UMITYJIbCA.

7. WHepuuanbHble W HeWHepLUaJbHble CUCTEMBbl OTcuéra. Cuibl
WHEPLUH IIPU PA3JINYHBIX BUJAX ABIDKCHHUS.

8. Pabora, MomHOCTb 1 5Heprusi. MexaHudeckast paboTa U MOLTHOCTb
IIPU MOCTYNATEeNIbHOM U BpalllaTebHOM IBHXKeHUsX. Kunernueckas
SHEPrusi U TeOpeMa O KHHETUYECKON SHEPTHH.

9. KoncepBaTuBHBIE CHJIBI M NOTEHLUWaIbHass 3Heprus. IIpumepsr
MOTEHLUAJbHBIX MOJIeH. 3aKOH COXPaHEeHUsl SHEPTUU B MEXAHUKE.

10. Mexannyeckue koneOaHusi. KuHemaTnka TapMOHHYECKUX
konebanuii. CroskeHne konebaHuil. AKyCTHUECKHE PE3OHATOPHL.

11. Junamuka rapMoHmueckux Kosebanuil. [uddepeHnmanbHoe
ypaBHEeHHE KoyieOaHWi. 3aTyxarollue W BBIHYKIACHHbIE KOJeOaHMUs.
Mexanuyeckuii pe3oHaHC. MasTHUKH.

12. Mexanuueckue BOJHBL BonHOBOe ypaBHeHwe. Buabl BOJH.
Unrepdpepenuus, nudpakums u aucnepcuss BOJH. BomHB H
uHpOpMaLHUsL.

13. OcHOBHbBIE MOJNOXEHUS] MOJEKYJIAPHO-KMHETUYECKOU TEOpHH.
Wneanbnsiii ras. OcHoBHoe ypaBHeHue MKT u ypaBHeHHe cocTOsTHUS
U7 €aIbHOrO rasa.

14. ArperaTHble cOCTOsIHUSL M (hpa30Bble Nepexonbl. PeambHble rasbl
Coxxmxenne razoB. OcoOeHHOCTH KUAKOro cocrosiHusi. CtpoeHue
kpuctawios. ledekrsl kpucTammnueckoro crpoerus. IIpodHocts u
MJIACTUYHOCTb.

15. Senemms mnepenoca. [Auddys3us, TEIONPOBOOHOCTE U
BHYTpEeHHee TpeHHe. MOJeKyIsIpPHO-KUHETUYECKAasd TEOPUs SIBJICHUN
epeHoca.

16. OcHOBbI TepMOAMHAMUKU. BHYTpeHHsIs1 SHeprus U nepBoe
Hauajlo TepMoaMHAMHUKH. PaboTra M TEIIOEMKOCTh rasa Ipu

CTaHOAPTHBIX 3a7a4 B
COOTBETCTBUH C
HarnpaBJIEHHOCTHIO
npodheCCHOHANTbHOM
AesTebHOCTH
U/-1.0IK-5
YuacTByeT B
SKCNEPHUMEHTAJIbHBIX
UCCIICOOBAHUAX
3NeKTpooOOpyIOBaAHUS
U CPEACTB
ABTOMAaTU3alnun

37




Pa3INYHBIX MPOLIECCAX.

17. Btopoll 3akOH TepMOAMHAMUKHU. TemJIOBbIE ABUraTeNd W
xojonunbHele  MamnHbl.  KIIJ[  TemnoBeix — nBurarenedn U
CTATUCTUYECKUNA CMBICJI BTOPOrO 3aKOHa TepmoauHaMmuku. IlonsATne

SHTPOIHH. Tperuit 3aKOH TEPMOAUHAMUKH. DJIEMEHTBI
OMO3HEPTETHKH.
18. DNeKTPUUECKUM 3apsia. B3aumonelicteue 3apsiioB.

OnekTpoctaTuueckoe mnoje. Bektop HamnpsbkéHHocTu. Pacuér
3JIEKTPOCTATUYECKUX MOJIEH.

19. TloreHmuman  3JeKTpocTaTHYecKoro moms. Pabora 1o
MEePEMELICHUIO 3apsiioB B dJekTpocTaTudyeckom mnose. [lorenuman u
rpaueHT MoTeHIHana. JKBUMIOTEHIIMAIbHbIE TOBEPXHOCTH.

20. BewectBo B snexkTpudeckoM nosie. llonsApHble U HenoJsApHBIE
Monekyasl. [lonapusanus nusnekTpukos. Bextop cmerenus.

21. IlpoBOOHUKH B 3JIEKTPOCTATUYECKOM IIOJiE. DJIEKTPOEMKOCTb
MpOBOIHUKOB. KOHAEHCATOPBL

22. ITocTOSIHHBINT ~ BJEKTpUYECKUl  TOK. 3akoH Owma.
OnextpomBmwkymas cwna. llpaBunma Kupxrodpa wu  pacuérsl
JJIEKTPUYECKUX LIETEH.

23. Knaccuueckass TeopHsl 3JIEKTPONPOBOAHOCTH. BrIBOI 3akoHa
Owma. IIpupona cBepXIpOBOANUMOCTH.

24. Hocutenu TOKa B pa3fiUYHbIX MPOBOJHUKAX. DJIEMEHTbI TEOPUU
snektponposogHocTd.  IlonmynmposonHuku.  IlonynpoBOAHUKOBBIE
npubopel.  DneMeHTbl  (U3NYECKOH SJeKTPOHUKH. KOHTakTHBIE
SIBJICHUS] B METAJIaX U MOJYNPOBOAHUKAX.

25. MarnutHoe noJsie. B3auMopelcTBUE 3JEKTPUYECKUX TOKOB.
Pacuérsl marauTHbIX noneii. 3akoH buo-Casapa-Jlamnaca.

26. MarHutHele  cBOHcTBa  BewecrtBa. [wua-, mapa- wu
deppomarnernku.  JlomeHnbl.  @eppurbl.  DJIEKTPOMArHUTHBIE
CenapaTropbl B arpOMHXCHEPUH.

27. JleNCTBHE€ MArHUTHOTO TOJI HA DJIEKTPUYECKUHA TOK H
IBUXKYyLIUECs 3apspkeHHble yacTulibl. Cuna AMnepa u cuia JlopeHua.
Dddext Xonna. DnekTpoaBuraTenu.

[IIkana ¥ KpUTEPHN OLIEHUBAHUS OTBETAa OOYJArOIIErocs MpeacTaBieHsl B Tabmuie. 3agada 1ist
sk3amena Oepercs uz marepuanon .3 @OC PITJT (Nel - Ne4 )

IIxana Kputepuu oueHuBanus

BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U IIIyOOKOe 3HAaHWE MPOrpPaMMHOIO
Ouenka 5 MaTepuana, yCBOEHHE OCHOBHOM M JONOJHUTEIBHOH JIMTEPaTyphl,
(oTn4HO) PEKOMEHJOBAHHONH NPOrpaMMON AUCLUIIIMHBL, IMPAaBUJIBHOE pELICHUE

3a1a4u.

IIOJIHOE 3HAHWE TMPOrPaMMHOIO MaTepuasla, YCBOCHHE OCHOBHOM
Onenka 4 JIUTEPATYPHL, PEKOMEHIOBAHHOM B porpamme, HaJau4ue
(xopormo) MaJIO3HAYUTENbHBIX OIMMOOK B PEIIEHUH 3aJaud, WM HEIOCTATOYHO

TMOJIHOC PACKPBITUEC COACPIKAHNUE BOIIPOCA.

3HaHWE OCHOBHOIO MPOTPAMMHOIO MaTeprajia B MUHUMAJbHOM OObeMe,
MOTPELTHOCTH HEMPHUHIIUITUAJIBPHOTO XapaKTepa B OTBETE HAa SK3aMEHE U B
pEIICHUH 3aJa4H.

Ouenka 3
(YOOBIETBOPUTEITHHO)

Onenka 2 npobensl B 3HAHMAX ~ OCHOBHOTO  NPOTPAaMMHOTO — MaTepHala,
(HEyTOBJIETBOPUTEHLHO) | MPUHIMITHAIBHbIE OITUOKH ITPU OTBETE HA BONPOCHI U B PEIIEHUH 33aJa4H.
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JUCT PETHCTPAIINY U3MEHEHUI

Howmepa mucros OcHoBaHUe st
Homep P Pacmugposka JlaTa BHECeHUs

BHECEHUS IToamnuce

U3MEHEHMsI | 3aMEHEHHBIX HOBBIX AHHYJMPOBaHHBIX H3MeHeHUi moAmcH M3MCEHCHITA




