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BBenenue

1. HasHaueHue: TEKyIMA KOHTPOJb W MPOMEKYTOYHAs aTTecTarms oOydatomuxci OIAOY BO

«CeBepo-Kapkazckuii DeepanbHblii YHUBEPCUTET» HA COOTBETCTBHE UX MEPCOHANIBHBIX TOCTHKEHHUM
[IODTAHLEIM __ TpeOOBAaHWSAM  OCHOBHOW  IIPpO(MECCHOHAIBLHONM  00pa30BaTENILHONM  IIPOrpPaMMBI

CHENMANBHOCTY (OLIEHKA 3HAHWUN, YMEHHUI U OCBOEHHBIX KOMIIETCHIIUNT).

2. ®OC apusgercs NpUIOKEHUEM K IPOrpaMMe JIMCITUIIINHEL (Moayiis) «Dusnkay

3. Paspaboruuk CeipoBarckasd Banenrrnna MBanoBHa, nonent kadbenpsl ['uM/I.

4. ITposenena sxcneptuza GOC.

YJteHBI SKCIIEPTHON TPYIIIHL:
UsneHbl SKCIIEPTHOM TPYTIIIHL:
IIpencenarens:
[MaBnenko E.H.—3aB. kadenpoit XTMuAXI1

YsieHBI 9KCIIEPTHOM TPYIIITH:
Pomanenko E.C. — nortenr kadbenpsl X TMuAXII
Ceunuenko A.U. — nouent kadheapsl X TMuAXII

[IpencraBuTens opraHu3alUU-padOTOAATEIIS:
Hogocenos A.M., HayaJIbHUK OT/IeNa TEXHUYECKOro pa3BuTus AQO «HeBMHHOMBICCKHI A30T»

OkcneptHoe 3akmtoueHue. [lpencraBnennsii ®OC no aucuurmHe «dusnka» COOTBETCTBYET
tpedoBanusmM OI'OC BO.

[Ipennaraembie mpenogaBaTeneM (GOpPMBI U CPEACTBA TEKYIIErOo KOHTPOJIS aJCKBAaTHBI IENIAM U
3aJayaM peaqu3aluyd o0pa30BaTeIbHOM IMPOrpaMMBbl BBICHIETO 0OOpa30BaHUS IO HAlpaBICHHUIO
noarotoBku 18.03.02 DHepro- u pecypcocOeperaroniue mporecchl B XUMHUECKOW TEXHOJOTHH,
HEPTEeXUMHUA W OWOTEXHOJIOTHUH, HAmpaBIeHHOCTh (mpoduis) OxXpaHa OKpyXKarolled cpeasl H
paloHanbHOE HCMOJIb30BaHUE MPHUPOAHBIX PECYpPCOB, a Takke NeNsIM W 3a7adaM paboueit
NpOTpaMMbl  peann3yeMoil y4deOHoi aucuuruiHbel. OLEHOYHBIE CpEACTBA IS TPOBEICHUS
TEKYIIeT0 KOHTPOJSl YCHEeBAaeMOCTH M IMPOMEXKYTOUYHON aTTeCTallM MPEACTaBICHbl B TMOJIHOM
o0BeMe.

«05» mapra 2022 1.

5. Cpok nerictBust ®OC onpenensieTcss CPOKOM peau3aiiyi 00pa3oBaTeIbHON MPOTPaMMBbl



1.

npouecce 0CBOeHHs1 00pa30BaTe/IbHOI MPOrpaMMbl

HepequL KOMHeTeHHI/Iﬁ C YKa3aHueM I3TamnoB HX (l)OpMI/IpOBaHI/IH B

Kon Oran CpenctBa  u | Bun xontpons, | Tun KoHTpos HanmenoBanue
OIICHHUBAEC GopmupoBa | texHomoruu aTTecTanusa (ycmuolii, OILICHOYHOI'O
MOt HUs OLICHKHU (mexywuii/ NUCbMEHHbI Ul ¢ | CPelCTBa

KOMIIETECHIIA
KOMIIETEH NPOMEJNCYMOYH | UCNOTIL30BAHUEM

u (Ne TeMBb) .
117071 blii) MexHU4ecKux

cpedcmas)

OIIK-2 123 4 56 | CobecenoBanu | Tekyrmwmii VYcrHbII Bompocsr st
VYK-1 78 e co0eceIoBaHus
OIlK-2 Bompocsr K | IIpoMexyToun | YcCTHBIN DK3amMeH
YK-1 1- 7 | sk3aMeHy bIN

2. Onucanue nokasarejieil u KPUTEPHUEB OUCHUBAHUA Ha PA3JIUYHBIX JTamax MX

(popmupoBaHus, ONMCAHUE KA OLCHUBAHMS

YpoBHU
c(hOpMUPOBAHHOCTH
KoMIIeTeHIU(ui),
nHAnKaTopa (OB)

JleckpunTopsl
MuHUMaNbHBIA MuHNUManbHBINA B .
YPOBEHb HE JOCTUTHYT YpOBEHb CpenHuii ypoBeHb Hgsggf
(HeynoBnetBoputens | (yAOBIECTBOPUTEIHLHO (xoporo) yp
(oTaM9HO)
HO) ) 4 6anna 5 GarIon
2 bamna 3 6aita

Komnemenuyusa:

YK-1-

CrocobeH OCyIecTBIATh TOUCK,

I/IH(I)OpMaI_II/II/I, IPUMCHATH CHCTEMHBIN MOAX0M IS peIICHUS IMOCTABJICHHLIX 3ala4

KPUTHYECKUI aHAIM3 M CHHTE3

Pesynbrarel
00y4eHus o
JCITUTITAHE
(Momyr0):
Unouxamop:
Hjia1-YK-1:
BBIJICIISICT
MIPOOIIEMHYTO
CUTYaLHIO,
OCYLIECTBIIET €€
aHaJu3 u
JIMarHOCTUKY Ha

OCHOB€ CHCTCMHOTO
noaxoaa

HE B JOCTaTOYHOM
obbeMe TOHUMAET WU
BBIJICIIICT
MPOOIEMHYO
CUTYalHIO,
OCYILIECTBIISET ee
AHAJIU3 U TUaTHOCTUKY
Ha OCHOBE
CHCTEMHOI0 MOJX0Aa

nMeeT ob1ee
MpEACTaBICHUE o
MpoOIeMHOI

CHUTYAIUH,
OCYIIECTBIISIET ee

aHaJin3 U AUArHoCTUKY
Ha OCHOBC CHUCTEMHOI'O
nmoaxoaa

NOHMMAeT, HO He
BBIICIISCT
npoOJIeMHYI0
CHUTYyaLHIo,
OCYILECTBISIET €€
aHaITH3 I/I
JAUarHoCTHUKY Ha
OCHOBE
CHCTEMHOT'0
1o/xo/1a

MOHUMAET U
OCYIIECTBIISIET
MTOWCK, 0TOOp
17§
cucTeMaTHu3all
U0
nH(pOpMaIIH
Ui
oTpeneIeHus
JIbTEepHATUBH
BIX BAPHAHTOB
CTpaTEeru4ecKu
X pelIeHui B

oTnaAToanTInTs




N-2vk-: HE B JJOCTATOYHOM yYMEeT 4aCTHIHO ymeer OLICHUBAET U
OCYIIECTBIISET 00BEME HCIONIL3YeT U | MCIIONIB30BATh KPUTHIECKU cobupaet
TIOMCK, 0TGOP U KPUTHYECKU KPUTUYECKU OLICHUBAET CBOMU UHPOPMALHIO,
CUCTEMATHU3ALUIO OIICHUBAET CBOM OLIEHUBAET CBOU HPO(I)CCCHOH&TIBH aHaJIN3UpPOBATH
uH(OpPMALUY IS npodecCHoHaIbHbIN 1 npoeCcCUOHANBHBIN | BIF U COIMATIBHBIA | e EHHOCTD C
OTIPEIICIICHUS COLIMANIBHBIN OIIBIT, Y COIMAIIBHBIH OIBIT, | OIIBIT, CTABUT MIPUMEHECHUEM
aIIbTePHATHBHBIX CTABWT IIEJIM M 33/1a41 | CTABMT LIEIH U LENH M 33/1a491 nH(OPMaMOH
BapHaHTOB JUTSI BBITIOTHEHISI 3a1a49d JJIs JUTS BBITIONTHEHUST | HO-
CTpaTErn4eCcKuX KOHKPETHBIX padoT BBITTOJTHCHMST KOHKPETHBIX KOMMYHMKaIH
pelleHuii B KOHKPETHBIX paboT paboT OHHBIX
mpoOIeMHOM TEXHOJIOTUH U
CUTyaIun XPAHUTh
BaKHYIO C
y4eTOM
OCHOBHBIX
TpeOoBaHU
nH(pOPMAIOH
HOM
0e30macHOCTH
HN-3yk-1 | He B nocrarounom HE UMeeT OBJIaJICBAacT onpenensieT u
OITpEIEIAET u | o0Obeme OBJIAZIEBACT HAaCTOHYMBOCTH B HAaCTOHYHUBOCTEIO OIIEHUBAaET
OLIEHMBAET  PHMCKHU | HACTOMYMBOCTBIO B JIOCTIDKCHHUH B IOCTIKCHUHT pHUCKH
BO3MO>KHBIX JAOCTHKEHUHU MOCTABJICHHBIX LIETTM | IOCTABJICHHBIX BO3MO>KHBIX
BapHAHTOB pelIeHHui | MOCTABJICHHBIX LENU U | U 3a7a4; JOBOJUT LIeJH 1 33/1a4; BapHaHTOB
npobieMHoON 3a71a4; TOBOJUT Ha4yaroe 10 JIOBOJIUT HA4YaTOE | pELICHUI
CUTyaIuH, BeIOUpaeT | Ha4aToe 10 JIOTMYECKOT'O KOHIIA. J10 JIOTMYECKOT 0 poOIeMHON
ONTUMAJIbHBII JIOTUYECKOI0 KOHIIA. KOHIIA. CUTYyAaITUH,
BapHaHT e€ peleHus BBIOMpAET
ONTUMAJIbHBIN
BApUAHT €&
pereHus

Komnemenyusn: OIIK-2 - CniocoOeH UCTIONb30BaTh MaTeMaTH4YeCcKue, pundeckue, pusuko-

XUMHUYECKNEC, XUMUYCCKUC MCTOABI JJI PCUICHUA 3aaa4d HpO(l)GCCHOH&JIBHOfI JACATCIBHOCTH

HN-1 onk-2: 3HaKOM
C MaTeMaTU4EeCKUMH,
(u3nUeCKUMH,
¢uzuko-
XUMUYECKUMH,
XUMUYECKUMHU
METOAaMHU PpeIICHHS
3a71a4

HE MIOHUMAaeT
OCHOBHBIE 3aKOHBI
buzuKu

YaCTUYHO ITIOHUMACT
OCHOBHBIE 3aKOHBI
bu3uKu

MOHUMAeT
OCHOBHBIE
3aKOHBI (PU3UKU

MIOHUMAET
CTPYKTYpY 1
CBOMCTBa
OCHOBHBIX
(hmznyeckmx
COCTOSIHHI
BEIICCTB

PO eCCUOHATTEHOM

JESITeILHOCTH

NJI-2 onk-2: pemraer | HE HCTIONB3YET | YaCTUYHO HCTIOTB3yeT UCTIOIB3yeT U
CTaHJAPTHBIC buznueckue UCTIOJI3YET ¢dusnueckue aHAJIU3UPYET
npo(peCCHOHANBHBIC | pacyeThl Juist | dU3HYECKHE pacyeTsl | pacueTl i | (hU3UYEeCcKUe
3a1a9u ¢ | pemenus Uit pelIeHus | pereHus COCTOSTHUS
pUMEHEHHEM NPOhECCHOHATBHBIX npodeccHoHaNbHBIX | TpoecCHOHANBH | BEIIECTB C
MaTEeMaTHYCCKUX, sazau 3a/1a4 BIX 3aJa4 MIPUMCHEHUEM
(hmznyeckux, MaTeMaTHYECK
(hmznko- Ux,
XUMHYECKUX, (pU3UYECKHX,
XUMHYECKUX (hmzuko-
METOJIOB XUMHYECKUX,

XHUMHUUYCCKHUX




nJ-3 OIK-2 | HEe OBJAaJe] METOJAMM | YaCTUYHO  OBJIAJEI | OBIAJCI UCIIOJIB3YeT U
NPUMEHSIET METOMBI | U METOJJMKaMH | METOJJaMHU U | METOJJaMHU U | IpUMEHSET
TEOPETUYECKOTO U | (DH3HIECKOrO METOJUKAMH METOHKaMHU OCHOBHBIC
9KCIIEPUMEHTAILHOT | HCCIICIOBAHHS, ¢bu3ngeckoro bu3ngeckoro busnyeckue
0 UCCJICJIOBAHUS | HAaBBIKAMHU UCCIICIOBAHMSE UCCIICI0OBAHUS; pacyersl,
00BEKTOB OLICHUBAHHUS HaBBIKAMH HaBbIKAMHU METO/IbI
pO(eCCHOHATBHOM | pe3yJIbTaTOB  CBOEH | OLlCHMBaHUS OLICHUBAHUSI TEOPETUIECKOT
JESTEIILHOCTH npogecCHOHATBHOI pe3ynabTaToB  CBOGH | pe3ysbTaToB ou
MaTeMaTHYECKUMH, | JESTEITbHOCTH B | MpodecCHOHANBHON | CBOEH IKCTIEPUMEHTa
bm3nIecKuMHy, COOTBETCTBHHU C | AeATETBHOCTH B | IpO(eCCHOHANBH | JBHOTO
bu3uKo- OCHOBHBIMHU 3aKOHAaMH | COOTBETCTBUU C | Ol JEATEIBHOCTH | MCCIICIOBAHUS
XUMHYECKUMH u | husuku OCHOBHBIMHU B COOTBETCTBHUHU C | OOBEKTOB
XUMHYECKAMH 3aKOHAMH (U3HUKH OCHOBHBIMH npodeccrnonan
METOaMHU 3aKOHAMU (QU3UKH | bHOU
JeATEITLHOCTH
MaTeMaTH4eCK
YMH,
(buzngecKumMH,
(hmzuko-
XUMHUYECKAMH
u
XUMHUYECKUMH

Onucanue mMKaIbl OLCHUBAHUS
B pamkax peMTHMHTOBOM CHCTEMBI YCIEBAEMOCTb CTYAEHTOB IIO KaXXIOW JHMCLMILIMHE
OLICHUBAETCA B XOJ€ TEKYILEro KOHTPOJIA U POMEKYTOYHON aTTECTALUU.

Texkymuii KOHTPOJIb
PeiliTUHrOBasi OLIEHKA 3HAHUH CTyJeHTAa (B CJ1y4asX, IPeAyCMOTPEHHBIX HOPMATHBHBIMH
akramu CK®Y).

Cpoxu KonuuectBo
Noen/m | Bun nesitenbHOCTH CTYZCHTOB
BBITIOJIHCHUS 0aJIIOB
2 cemecTp
1 IIpakTrueckoe 3ansATHE 3 5 15
2 JlabopatopHast padoTta 3 5 15
3 JlabopatopHas pabota 7 15 15
4 [IpakTrueckoe 3aHsTHe 8 15 10
Hroro 3a 2 cemectp: 55
3 cemecTp

1 | Jlaboparopuast pabora 3 5 15

2 | IlpakTuyeckoe 3aHsATHE 3 5 15

3 | IlpakTuyeckoe 3aHsATHE 8 15 10

4 | JlTabopatopHas pabora 8 15 15
Hroro 3a 3 cemecrp: 55

MakcumanbHO BO3MOXHBIM OaJlll 3a BECh TEKYIIMH KOHTPOJIb YCTAaHABIIMBACTCS paBHBIM S5.
Teky1iee KOHTPOIBLHOE MEPONPUATHE CUUTACTCS CAAHHBIM, €CJIM CTYACHT IMOJYYWI 3a HETO HE MEHEee
60% OT YyCTaHOBJEHHOIO MJii ATOrO0 KOHTPOJISI MaKcHUMalbHOro Oamna. PelTuHroBwi Oaii,
BBICTABIISIEMbI CTYJEHTY 3a TEKyllee KOHTPOJbHOE MEpPONpPUITHE, CIAaHHOE CTYJIECHTOM B
YCTaHOBJICHHbIE TPAUKOM KOHTPOJIBHBIX MEPONPUITUN CPOKH, OTIPEACIISAETCS CIECTYIOIUM 00pa3oMm:

Peitmuncoswtii 6ann (8 % om maxkcumanbHozo
oanna 3a KOHmMPOJbHOE 3a0anue)

Ypoeenwv evinonnenua xkonmponvnozo
3a0anus




Omauunoli 100
Xopowuu 80
Yoosenemsopumenvhwiii 60
Heyoenemeopumenvhuiii 0

IIpomeskyTouHas aTTecTALUA
[Tpomexyrounass arrecraiusi B (GopMe JK3aMeHa TMpeaycMaTpuBaeT TIPOBEICHUC
00s3aTeNbHONM  9K3aMEHAIlMOHHOW mpouenypbl u  oueHuBaercs 40 Oammamu u3  100.
[TonoxxuTenpbHBIA OTBET CTYACHTa HAa SK3aMEHE OICHUBACTCS PEHTHHIOBBIMU OautlaMH B
nuanazone ot 20 go 40 (20 < S, < 40), ouneHka MeHblIe 20 OaMIOB CYHUTAETCS
HEYI0BJIETBOPUTEIILHOM.
IIIxaa COOTBETCTBUS PEUTHHTOBOTO Oajia SK3aMeHa S-0aJITbHOM CUCTeME

PeliTHHTOBLIN 02aJ1J1 IO JUCLMILINHE Onenka no 5-0aJJILHOM cCHCTEME
35-40 OT1ianyHO
28 —34 Xoporio
20-27 Y 10BJIETBOPUTEIBLHO

HroroBas omeHka MO MUCIUIUIMHE, U3Y4aeMON B OJHOM CEMECTpE, ONPEIENSeTCS MO0 CyMMe
OanoB, HAOpaHHBIX 32 pabOTy B TE€UEHUE CEMECTpa, M 0aJUIOB, MOJYYEHHBIX TIPH C/Iaue dK3aMeHa:
LlIxana nepecuema pelimune08020 6ai1a NO OUCYUNTUHE
8 OYEHKY no 5-0albHOU cucmeme

Peitmunzoeuwtit 6an1 no oucuuniune OueHnka no 5-0an1vHoll cucmeme
88100 Omauuno
72-87 Xopowio
53-71 Yoosnemsopumenvro
<53 Heyoosnemsopumenvto

3. TumoBble KOHTPOJBbHBbIC 3aJaHUS W HHBbIE MaTepHaJbl, XapaKTEePHU3YIIIHe
3Tanbl POPMHUPOBAHUS KOMIIETEHIIUIH

1. Kpurepuu oueHUBaHUS KOMIETEHIHM

OueHka «omauyHo» BBICTABISAETCS CTYIEHTY, €CJIH OH
3HaeT: OCHOBHBbIC (pHM3MYECKHE 3aKOHBI W MPHUHIMIBI, KOTOPBIC JIEKAT B OCHOBE PA3IMIHBIX
TEXHOJOTHYECKHUX MPOIECCOB, MPHUHIMIAX ACWCTBUSA PA3IMYHBIX anmaparoB, MAlldH U TPUOOPOB;
(U3HYECKYIO CYITHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX MTPOIIECCOB H SBIICHUH;
yMeeT: aHaTu3upoBaTh U (GOPMYIUPOBATH OCHOBHBIE (DU3MUECKUE 3aKOHBI M MPUHIUIBI PU aHAIH3E
NPUPOTHBIX W TEXHUYECKHX TIPOIIECCOB U SIBIIGHUM, BO3HHUKAIOIIUX B TMpodeccuoHaIbHOM
JEeSTENbHOCTH;, TIPU pa3paOb0TKe HOBBIX TEXHOJIOTHYECKUX MPOIECCOB, MPOU3BOJCTBEHHBIX MAIIUH U
KOMIUIEKCOB C IPUMEHEHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI;
BJIaJieeT: HABBIKAMHU HATYPHBIX HKCIEPUMEHTOB C TMOCIeAyomeld 00paboTKoil uX pe3ynbTaTosB,
METOJIAaMU MAaTeMaTHICCKOT0, KOMITBIOTEPHOTO U (YU3HUYECKOTO MOJICITUPOBAHMSI, METOIAMHU PEIICHUS
TEXHUYECKUX 3a/ay, pacyeTra IPOU3BOACTBEHHBIX MPOLECCOB U KOHCTPYHMPOBAHUS COOPYKEHUH,
MaIlIuH U TEXHOJIOTHYECKOTO 000PYI0BAHUS.

OreHka «xopouio» BBICTABISIETCS CTYJIEHTY, €ClIi B 0a30BOM M YaCTUYHO B MOBBIIIEHHOM YPOBHE
OH:

3HAeT: OCHOBHBbIC (M3MUYECKHE 3aKOHBI W TPUHIUIBI, KOTOpBIE JIEKAT B OCHOBE PAa3IMYHBIX
TEXHOJIOTMYECKHUX IPOIECCOB, MPHUHIUIBI JACUCTBUS PA3IUYHBIX allapaTroB, MAllMH ¥ TPHUOOPOB;
(bU3NYECKYI0 CYIIHOCTh Pa3HOOOPA3HBIX MPUPOTHBIX MPOIECCOB M SIBICHUMN; MPOLECCH B3aUMHOTO
npeoOpa30BaHUsl IIEKTPUUECKON U MEXaHUUYECKOM IHEPTUH;

yMeeT aHaJIu3upoBaTh U (HOPMYIHPOBATH OCHOBHBIC (PU3MUECKHE 3aKOHBI M MPUHIUIIBI, KOTOPBIE
JIeKaT B OCHOBE PA3JUYHBIX TEXHOJOTHMYECKUX MPOUECCOB, NPHUHIUIBI AEHCTBHUS Pa3IMYHBIX



anmaparoB, MallliH U MPUOOPOB; (PU3UUECKYIO CYLTHOCTh PAa3HOOOPA3HBIX MPHUPOJIHBIX MPOLECCOB H
SBJICHU; TIPOLIECCHI B3AUMHOTO IPe00pa30BaHus JEKTPUUECKON U MEXaHUUECKOH SHEPIUH;

BJIaJICeT; HABBIKAMU HATYPHBIX SKCIEPUMEHTOB C TOCIEAYIOUIed 00pabOTKOW HMX pe3yibTaToB,
METOAaMU MaTeMaTHYECKOro, KOMIIBIOTEPHOI0 U (PU3NYECKOTr0 MOJAEIMPOBAHUSA, METOJIAMH PELLCHUS
TEXHUYECKUX 3a/a4, pacueTa IMPOU3BOACTBEHHBIX IPOLECCOB W KOHCTPYUPOBAHHS COOPYKCHHH,
MaIllMH U TEXHOJOTHYECKOro 000py10BaHHUs.

OueHka «y0oenemsopumensHoy BBICTABISIETCS CTYACHTY, €CJIM YaCTUYHO B 0230BOM OH:

3HAeT HEKOTOPbIE METOJAbI aHAJIN3a M MOJEIUPOBAHUS, TEOPETUYECKOTO U 3KCIEPUMEHTAIBLHOIO
UCCIeI0OBaHMsA, (PU3NYECKYIO CYIIIHOCTh Pa3HOOOPAa3HBIX MPUPOAHBIX MPOIIECCOB U SBJICHUN;

yMe€eT 4YacTUYHO  aHaIu3upoBaTb U (OPMYJIMPOBATH  METOJbl  TEOPETUYECKOIO U
HKCIEPUMEHTAIBHOTO UCCIIEOBAHUS, (PU3HMUECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPUPOAHBIX IPOIECCOB
U SIBIICHMIA,

OueHKa «Hey0061emeopumenbHoy» BBICTABISETCA CTYACHTY, €ClIM B 0a30BOM ypOBHE OH HMeEET
IIOBEPXHOCTHBIE HEIOJHBIC 3HAHUS OCHOBHBIX (PM3UUECKUX 3aKOHOB M IPUHIUIIOB, KOTOPBIE JIEXKAT B
OCHOBE Pa3IMYHbIX TEXHOJIOTMYECKUX MPOIIECCOB.

2. Onucanue MKAJbI OLIEHUBAHUSA
MakcumanbHO BO3MOXKHBIA Oajl 3a BeCh TEKYIIMH KOHTPOJb YCTaHABIMBACTCS PaBHBIM S5.
Teky1iee KOHTPOIBLHOE MEPONPUATHE CUUTACTCS CAAHHBIM, €CJIM CTYACHT IMOJYYHI 3a HETO HE MEHEe
60% OT YyCTaHOBJEHHOIO MJii ATOrO0 KOHTPOJISI MaKcuUMalpHOro Oamna. PelTuHroBwii Oaii,
BBICTABIISIEMbI  CTYJEHTY 3a TEKyllee KOHTPOJIbHOE MEpPONpPUITHE, CIAHHOE CTYJECHTOM B
CTaHOBJICHHbBIE I'pa)KOM KOHTPOJIbHBIX MEPOIPHUIITUNA CPOKH, OMPEEIIAETCS CIEeAYIOIUM 00pa3oMm:

YpoBeHb BBIMTOJIHEHHSI KOHTPOJIBHOTO 3a/iaHusi | PelTunroBblit 6amt (B % OT MakCUMaIbHOTO Oaia
3a KOHTPOJIBHOE 33JIaHuE)
OTINYHBIN 100
Xopormuit 80
Y 10BJIETBOPUTENBHBII 60
HeynoBneTBopuTenbHbIi 0

3. Meroanueckue MaTepHasibl, ONpeesiiolIue MPoUexypPbl OleHUBAHUSA 3HAHWNA, YMEHMId,
HABBIKOB U (MJIM) ONBITA AeATEILHOCTH, XaPAKTePU3YIOIIHX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIIN

[Tpouiemypa mpoBeaeHus SK3aMeHa OCYILECTBIISIETCS B COOTBETCTBUHU ¢ [lonoxkeHrneM o mpoBeieHnn
TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTallii OO0YYarOIIMXCsl TI0 00pa3oBaTeIbHBIM
nporpaMMam BeIcIero oopasoBanusi B CKOY — nporpammam OakanaBpuara, IporpaMMaM CIeUaTUTEeTa,
MporpaMMaM MarucTparypebl.

B sK3aMeHaIoHHbIi OWIIET BKITFOYAIOTCS [IBA TEOPETUUECKUX 3a7aHus (0a30BbIi M MOBBIIICHHBIH
YpPOBEHb) U JIBa MPAKTUUECKUX 3a/1aHKs (0a30BOTO U MOBBIIIEHHOIO YPOBHEM).

Jlns moarotoBku 1o Ounery orBoautcs oT 30 MuUHYT 10 60 MUHYT.

[Ipu mOArOTOBKE K OTBETY CTYJCHTY TPEIOCTABISETCS IPABO TIOJB30BaHUS CIPABOYHBIMHU
MarepuaIaMu, KaIbKyJISITOPOM.

[Tpu mpoBepke MPaKTHYECKOTO 3aJaHus, OLICHUBAIOTCSI:

-METO/l pEeIIeHUsI 3a/1aHNS;

~TIOZIXO;

~-TOYHOCTb PacyeTOB;

-[I0CTIEIOBATENFHOCTD M PAITMOHAILHOCTD BBITTOTHEHUSI.

Bomnpocs! k 3x3aMeny
Bba3oBblii ypoBeHb
Bonpocsl (3agaya, 3aganue) 1uis IpOBEPKU yPOBHS 00yUE€HHOCTH

2. cemecTp
3HaTh:

1 TIlpeamer Qpu3UKHU U €€ CBSI3b C APYTUMHU IIPEIMETAMHU.



Enuaunpe! n3mepeHus Gu3nuecKuX BeJTHYUH.

OCHOBHBIE TOHATHUS KUHEMATUKHU TOUKH.

CKOpOCTh TOUKH.

Y ckopeHue TouKHu.

Knaccudukanus IBIKEHUN TOYKH.

[TocTynaTenbHOE IBUKEHUE TBEPIOTO TENA.

BpamarensHoe 1BUKEHHE TBEPAOTO Tela.

3aKOHbI JMHAMUKH TOYKH. CHIIBI TPEHUS.

10 3akoH coXpaHEHHs] UMITyJIbCA MEXAHUYECKON CUCTEMBI.

11 Ilentp Macc MexaHnyeckor cucteMbl. TeopemMa o IBMYKECHUH IIEHTpa Macc.

12 Oneprus, paboTta, MOIIHOCTb.

13 Kunerndeckas ¥ MOTEHIMAIbHAS SHEPTHH.

14 Tlone cui TSHKECTH, TIOJIE CUJT YIIPYTOCTH.

15 3akoH coxpaHeHHS MEXaHUYECKOU SHEPIUH.

16 OcHoBHBIEC IOHATHUSA TEOPUH yIapa.

17 AGCOMIOTHO YyIPYTH yAap ABYX TEX.

18 AocomtoTHO Heynpyruil yaap aByx Tei. 20.0ceBoii MOMEHT MHEPLIMU TBEPOTO TEa.

19 Teopema ltelinepa. OceBble MOMEHTHI UHEPIIMU MTPOCTEUILINUX TE.

20 Kunernyeckas SHEprus Bpalllarollerocs Teja.

21 BeKTOpHBIM MOMEHT CHJIbI OTHOCUTEIBHO LIEHTPA B MPOCTPAHCTBE.

22 AnreOpanvecKuii MOMEHT CHJIIbI OTHOCHTEIILHO OCH.

23 Pa0oTa u MOIIHOCTb CHJI, MPHJIO’KEHHBIX K BPAILIAIOIIEMYCS TEy.

24 MoOMEHT UMIyJIbCa MaTEPUAILHON TOUKH U MEXAaHUUECKON CUCTEMBI.

25 3aKOH COXpaHEHHSI MOMEHTa UMITYJIbCA.

26 OCHOBHOE ypaBHEHHE JIMHAMUKH BPAIIaTEIbHOTO JBM)KEHUS TBEPAOTO TENa.

27 3akonbl Kemepa. 3akon BceMupHOro TsaroreHus.

28 Cuna TsKecTH, BEC, HEBECOMOCTb.

29 OcHOBHBIE TMOHATUS TEOPHUHM TPABUTAIMOHHOIO TMOJIA (HANPSHKEHHOCTh, CHJIOBBIC JIMHUH,
MOTEHILIMATIbHAs YHEPTUs, TOTEHIIMAN, SKBUIIOTEHI[MAJIbHBIC TTOBEPXHOCTH).

30 B3anMOCBA3b MEXy HANPSHKEHHOCTHIO U NOTEHIIUAJIOM T'PaBUTALIMOHHOT'O MOJIS.

31 VYpaBHenue Menneneepa-KnanelipoHna.

32 OCHOBHOE€ ypaBHEHUE MOJICKYJISIPHO-KMHETUYECKON TEOpUM HACAIbHBIX T'a30B. Pacrpenenenue
Makcsena.

33 bapomerpuueckas Gopmyia.

34 Cratuctuueckue pacnpeaeacHus. BeposTHOCTs U GIyKTyaruu.

35 3akon MakcBemia o pacipeIeIeHHd MOJICKYJ HICATBHOIO Ta3a MO CKOPOCTSM U YHEPTUH TEIJIOBOTO
JIBHYKCHUSL.

36 Pacnpenenenne bonsimana. Pacipenenenune I'n66ca.

37 SBnenus mepeHoca B TEPMOJIUHAMUYCCKUX HEPABHOBECHBIX CHCTEMAX.

38 uddysust, TemIonpoBoIHOCTb, BI3KOCTh. CTaTUCTHYECKHE pacipe/eieHns. BeposTHOCTh n
¢GuryKTYanmu.

39 OcuoBbl TepMoanHamMuk. TepMoTHHAMUYECKUE (YHKIHH.

40 BuyTtpeHHsst S5Heprus, paboTa M KOIUYECTBO TEIUIOTHI.

41 TlepBoe HaYaIO TEPMOAUHAMUKH

42 TemnoeMkocTh. PaboTa Impu pasaIuuHBEIX H30MPOIECCaX.

43 Anmabatudeckwuii porecc. IomurponHsiii mporecc. Kpyrosoii mporiecc.

44 O6patuMble 1 HEOOPATUMEIE TEILIOBHIE MIPOIIECCHI.

45 Koadpunuent nmonesnoro aeiicteus (KI1/1) uukia. BeH3suHOBBIN 1BUTaTENb.

46 TIpuBeneHHOE KOJINIECTBO TEIIIOTHL.

47 Durponust. CTaTUCTHYECKOE TOIKOBAHUE SHTPOIIHH.

48 Bropoe Havajx0 TEPMOIANHAMUKH, €r0 (PHI0CO(PCKUIT CMBICI.

49 Teopema Hepucra. Huxn Kapro. KITJ] mukia.

50 JXKunkoe cocrosane. CTpoeHHE KUAKOCTEN.

51 TloBepxHOCTHOE HATsDKEHHE. SIBICHUSI HAa TPAHHUIIC KUIKOCTH U TBEPOTO Tela.

O 0NN Wi



52 KanusuisipHbIe SIBICHUSL.

53 Xunkoe cocrosaue. CtpoeHune kuakocreil. [IoBepXHOCTHOE HATSHKEHME.

54 SslBneHus Ha TPaHMIIE )KUIKOCTH U TBEPAOTO Teja. KanuuispHble siBICHHS.

55 ®a3oBble paBHOBECHS U MpeBpalieHus. VicnapeHue u KOHIeHCAIHs.

56 PaBHOBecHe KMIKOCTH M HACBIIIEHHOTO Tapa. V3otepmbl Ban-nep-Baanbca.

57 Kpurndeckoe cocrosuue. Ileperpersii map u neperperas KUIKOCTh (METaCTaOMIbHEIE COCTOSHUS).
58 TlnaBnenue u kpuctamutusamus. Oa3oBast AuarpaMma COCTOSHHUSL.

59 Vpasuenne Knaneitpona-Kiaysuyca. TpoitHas ToUka.

60 Kpurtuueckas touka. Kpurnueckas temmeparypa. @a3oBble epexobl BTOPOTO poja.
61 CsobGoanbie komeOanws. apMOHHYECKUH OCHUILIATOP.

62 OusnyecKuii MasTHHUK.

63 KonebarenbHbIi KOHTYD.

64 Crnoxenune KonebaHui.

65 MexaHHUYeCKUe 3aTyXaloIue KoJaeOaHusl.

YMmern:

—

OnpenensTh [uana3zoHbl PACCTOSIHHUM, BPEMEHHBIX HHTEPBAJIOB U MacC, XapaKTePHBIX JIJIs

Pa3IMYHBIX Pa3/eioB €CTECTBO3HAHUS.

Bocnonb3oBarsess KuneMaTnueckm orucaHueM MEXaHUYECKOTO JBUKECHHUS.

UccnenoBaTh npsiMOJIMHEWHOE JBUKEHUE TOUKH.

HccnenoBath KpUBOJIMHEHHOE BUKEHHE TOUKH.

UccnenoBath nepemenienue, myTh, CKOPOCTb U YCKOPEHUE TOYKU MPU KPUBOJIUHEHHOM

JIBUKCHHH.

HccnenoBaTh HOpMabHOE M TAHTCHLIUAIBHOE YCKOPEHUS TOUKHU.

HccnenoBath MoCTynaTeIbHOE IBH)KEHUE TBEPJOTO TEa.

UccnenoBaTh BpalieHre TBEPIOTO Tela BOKPYT HEMOABMXKHOU OCH.

9 Omnpenenars yrioBy0 CKOPOCTh U YIIIOBOE YCKOPEHHUE TeNa.

10 UccnenoBaTh NOHATHE O TUIOCKOM JIBHXKEHHH TBEPJIOTO TeEJA.

11 Tlpumensarts 3akonsl ['anunes-HbroToHa.

12 Hcnonbs3oBaTh ypaBHEHUS IBUKEHUSI.

13 Pacno3HaBath nHEpLUMAIbHbIE U HEMHEPIUAIbHBIE CUCTEMBI OTCUETA.

14 Hcnonbs30BaTh NPUHIUI OTHOCUTENBHOCTH [ anuies.

15 Onpenenars npupoy CUIL.

16 Ompenenstb rpaHUIBl MIPUMEHUMOCTH KJIIACCUUECKOW MEXaHUKH MaTepUaIbHBIX YaCTHIL.

17 Wcnonb30BaTh MOHATHE O MEXAHUYECKON CUCTEME.

18 Omnpenenstb UMIYJIbC MaTEPUATBHOM TOYKU U MEXaHUYECKON CUCTEMBI.

19 TlpuMeHsTH 3aKOH COXpaHEHUSI UMIYJIbCa KaK (PyHAaMEHTaIbHBINA 3aKOH IPUPOIBI.
Ornpenenars LEHTP MACC MEXaHUYECKOM CUCTEMBI.

20 IlpumeHsTH TEOPEMY O IBUKEHHH LIEHTPA MAaCC CUCTEMBI.

21 Ompenenars paboTy U MOIIHOCTD CHJIBI.

22 PaccuuTaTh KHHETHUYECKYIO SHEPTHIO UTIOTEHIIHAIBHYIO SHEPTHIO.

23 Pacno3naBaTh KOHCEPBATUBHBIC 1 HEKOHCEPBATUBHBIE CUJIBI.

24 TlpuMeHATh 3aKOH COXPAHEHUS SHEPTHUH.

25 OmnpenensTb 0CEBOM MOMEHT MHEPIIUU TBEPAOIO Tea.

26 PaccuuTaTh MOMEHT CHJIBI, MOMEHT UMITYJIbCA.

27 Hcnonb30BaTh OCHOBHOE YPAaBHEHHE IMHAMUKHU BPAIIATEIbHOTO JBUXKEHUS TBEPOTO Tea.

28 IlpumeHATh 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

29 Pacno3HaBaTh TUHAMUYECKHUE U CTATUCTUYECKUE 3aKOHOMEPHOCTH.

30 Pacno3HaBaTh napameTpbl COCTOSIHUA rasa.

31 Hcnosb30BaTh ONBITHBIE 3aKOHBI U/I€AJILHOTO rasa.

32 IlpuMeHsATH OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOIM TEOPUH HJICAIbHBIX T'a30B.

33 Hcnonb3oBaTh 3aK0H MakcBesia 0 pacipeieJICHUU MOJIEKYJT HCAIbHOTO ra3a Mo CKOPOCTSIM

Y DHEPTUU TEIUIOBOTO JIBHKEHUSI.
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34 PaccuuThiBaTh SIBJICHUS MEPEHOCA B TEPMOJUHAMUYECKUX HEPABHOBECHBIX CUCTEMAX.

35 TepmoauHamMmuueckue QyHKIINU.

36 BuyTrpenHsis 3HepTHUs, paboTa U KOJIHMYECTBO TEIUIOTHI.

37 IlepBoe HaYaI0 TEPMOJIUHAMUKH.

38 PaboTa npu pa3mu4IHBIXH30IPOIIeCCaX.

39 Pazbupats nporecchl: aauadaTHIeCKU, TOJIUTPOITHBIA,KPYTOBOM MPOIIECC, a TAKKE
oOpaTuMbIe ¥ HEOOpATHUMBIE TETIOBBIC MTPOIIECCHI.

40 OmnpenensTb NPUBEACHHOE KOJUYECTBO TEILIOTHI.

41 Hcnonb30BaTh CTATUCTUYECKOE TOJIKOBAHUE YHTPOIHUH.

42 Hcnonws3oBaTh GPritocodCKHii CMBICT BTOPOTO Havyasia TEPMOJIMHAMHUKHY.

43 Pas6upare [ukn Kapno, KI1/] nukia.

44 Vcnonb30BaTh TEILIOBBIE ABUTATENH U XOJIOUIbHBIE MAIIUHBI, XOJIOAMIbHUK, KOHAUIIMOHED,
TEIJIOBOM HACOC.

45 Omnpenenuth NOBEPXHOCTHOE HATSKEHHE, KAlIUJUIAPHBIC SBJICHUS.

46 BbISBUTH ClIeIyIOLINE SBJICHUS: UCTIAPEHUE U KOHJICHCALIUs, PABHOBECHE KUJKOCTU U
HACBIIIEHHOTO Mapa.

47 IlpumeHnarts nzotepMsl Ban-nep-Baanbca, KpuTH4ecKoe COCTOSHUE.

48 Paccuurath (pa3zoByro AuarpaMMy COCTOSIHHS.

49 Ilpumensars ypaBHeHue Knaneiipona-Kiaysuyca.

50 Ucnonb3oBath noustusa: Tporinas Touka, Kputndeckas Touka, Kpurnueckas remmeparypa,
(da3oBbIC MTEPEXOIBI BTOPOTO POJIA.

Baagern:
1 Eaununamu u3MepeHud U CUCTEMaMHU €JIMHULIL.
2 JlnanmazoHamu pacCTOSTHUM, BPEMEHHBIX HHTEPBAJIOB U MAacC, XapaKTEPHBIX JJISI pa3IuYHbIX
pa3lIeJIOB €CTECTBO3HAHUS.
3 KuHeMaTHYEeCKHM OITMCAaHWEM MEXaHHYECKOI'O JBMIKCHHS.
4 MHccnepoBaHueM IPSIMOJIMHEUHOTO JBUXKEHUE TOUKH.
5 MHccnenoBanueM KpUBOJMHEUHOTO JBUKEHUE TOUKHU.
6 UHccnenoBanuem nepeMeleHus, myTu, CKOPOCTU U YCKOPEHUSI TOYKU MPU KPUBOJIUHEHHOM

JIBUJKECHHH.
7 HccnenoBaHreM HOPMaJIbHOTO M TAHTCHIIMAIBHOTO YCKOPEHUS TOUYKH.
8 HccnenoBanuem nocTynaTesbHOTO IBHXKEHHS TBEPIOIO Tea.
9 HccnenoBanuem BpallleHUs TBEPIOTO Tela BOKPYT HEMOIBHXKHOM OCH.
10 OmnpeneneHneM yriioBo CKOPOCTH U YTIIOBOTO YCKOPEHUS Tea.
11 TloHsiTHEM O MJIOCKOM JBUXKEHUU TBEPJOTO TEJa.
12 3axonamu ['anunes-HproTOHA.
13 IlpuMeHeHNEM YypaBHEHUS JBUKECHMS.
14 Pacrio3zHaBaHMEM MHEPIUAIBHBIX U HEUHEPLMAIBHBIX CUCTEM OTCUETA.
15 Ilpunnunom otHocutenbHOCTH ["anmues.
16 OmpeneneHreM rpaHUIbI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKHA MATEPUATIbHBIX YaCTHII.
17 TlonsTHeM O MEXaHHYECKOH CHCTEME.
18 Wmmynbcom MaTtepraIbHON TOYKH U MEXAaHHIECKON CHCTEMBI.
19 3akoHOM cOXpaHEHHs UMITyJIbca Kak (pyHIaMEHTAIbHBINA 3aKOH IPUPOJIBL.
20 Teopemoii 0 IBMKEHHH IIEHTPA MacC CHCTEMEL.
21 TlousTusMHU: pabOTa U MOIIHOCTH CHIIBL.
22 TIoHATHSAMHU: KUHETHYECKAsi SHEPIHIO U MOTCHIHAIbHAS YHEPTUIO.
23 TIoHATHAMHU: KOHCEPBATHBHbBIC M HEKOHCEPBATUBHBIC CHIIBL.
24 3aKOHOM COXPaHEHHS SHEPTHH.
25 TloHsATHEM OCEBOM MOMEHT HHEPLIUH TBEPIOTO TEJA.
26 PacueToM MOMEHTA CHIIBI, MOMEHTA MMITYJIbCA.
27 OCHOBHBIM ypaBHCHHEM JIMHAMHKHU BPAIIATEILHOTO IBHXEHHS TBEPIOTO TEIa.
28 3aK0HOM COXpaHEHHsS MOMEHTA MMITYJIbCa.



29 TloHATHAMM: TUHAMHYECKUE U CTATUCTUYECKHUE 3aKOHOMEPHOCTH.

30 Pacmo3HaBaHMEM IapaMETPOB COCTOSHIS ra3a.

31 OnbITHEIMH 3aKOHAMH HIEATBHOTO ra3a.

32 OCHOBHBIM ypaBHEHHEM MOJIEKYJISIPHO- KHHETHUCCKOM TEOPUH HIICATbHBIX T'a30B.

33 3akorHoM MakcBesia 0 pacnpe/eiieHUH MOJIEKYJ HACATbHOTO ra3a Mo CKOPOCTSM M SHEPIHHU TEILIOBOTO
JOBWXCHUA.

34 SIBneHueM mepeHoca B TEPMOANHAMHICCKHX HEPABHOBECHBIX CHCTEMAX.

35 Tepmomunamudeckue GYHKIHH.

36 Buytpennss sHeprus, paboTta U KOJINYECTBO TEIUIOTHI.

37 TlepBoe Ha4ajI0 TEPMOAUHAMUKH.

38 Pabora mpu pasiMYHBIX H30MPOIECCaX.

39 TloHsTHSAMH TIPOLIECCOB: aTHabaTHUECKUI, OJIUTPOIHBINH , KPYTOBO# MPOIIECC, a TAK)KE 00paTUMbIC U
HEOoOpaTUMBIEC TETUIOBBIE MIPOIIECCHI.

40 TloHsTHEM MPHUBEICHHOE KOJIUYECTBO TEIUIOTHI.

41 CratucTHYeCKUM TOJIKOBAHUEM SHTPOITHH.

42 ®unocopCKUM CMBICIOM BTOPOTO Havajia TEPMOJMHAMUKH.

43 Pacuerom ITuxin Kapuo, KITJI nukia.

44 Vicrionp30BaHUEM TEIUIOBBIX JBHMIATENICH M XOJIOJUIBHBIMU MAllTMHAMU, XOJIOJHUIBHUK, KOHIUIIHOHED,
TEIJIOBOW HACOC.

45 OmpenencHUeM TMOBEPXHOCTHOE HATSHKCHUE, KATIMILISAPHBIC SBICHUS.

46 TlousTusMH: UCTIAPEHUE U KOHJCHCAIUSI, PABHOBECHE KMIKOCTH U HACBIILIEHHOTO Tapa.

47 Ilpumenenue uzorepmsl Ban-nep-Baanbca, kpuTuueckoe COCTOSTHUE.

48 Pacuerom ¢a3oBoi quarpaMMbl COCTOSTHHS.

49 Ilpumenenuem ypaBHeHus Knanelipona-Knaysuyca.

50 Tloustusmu: TpoiHas Touka, Kputudeckas Ttouka, Kputudeckas Ttemmeparypa, ¢ha3oBbie
MepexXo/bl BTOPOTO PoJa.

IToBbIICHHBI
2 cemecTp
3HaTh:
1 ®usnueckas cucrema.
2 ®usnyecKue BEIUYHUHBI.
3 CocrosHue PU3NIECKON CUCTEMBI.
4 HWneanuzanusi pu3NIECKOro 00OHEKTa WU SIBJICHUSI.
5 Yro moxpasymeBaeTcs O/ MOHIATHEM: pelIeHue GU3nuecKon 3agadun?
6 DOrambl pemeHus PU3NYECKUX 3a/1a4.
7 Ananu3 (pU3NYECKOH CYIIHOCTH 3a4a4H.
8 Jlnama3oHbI pacCCTOSHMI, BPEMEHHBIX HHTEPBAJIOB U MACC, XapAKTEPHBIX JJI Pa3IUIHbIX

pa3esioB €CTECTBO3HAHUS.

9 IIpocTpaHCTBEHHO-BPEMEHHBIE OTHOIIICHHUSI.

10 ®uznueckue monenu. Kunemarnueckoe onucaHue MEXaHUYECKOTO JBUKEHUSI.

11 TlpssmonrHENRHOE TBUKEHUE TOUKH.

12 KpuBonuHeiiHoe aBMkeHuE TOUku. IlepeMernienne, nyTh, CKOPOCTb U YCKOPEHUE TOUKH IIpU
KPUBOJMHENHOM JBUKCHHUHU.

13 HopmasibHOE U TaHT€HLUAIBHOE YCKOPEHUS TOUKH.

14 TloctrynarenbHOE ABUKEHHE TBEPAOTO TENA.

15 Bpamenue TBepAoro Tena BOKpYr HEMOABMKHON ocH. [ToHsTHE O MIIOCKOM JBUKEHUU
TBEPJOTO TeJA.

16 ToHATHS PU3UYECKOTO U CTALMOHAPHOTO TOJIEH.

17 3amMkHyTas, M30JIMPOBAHHAS CHCTEMA.

18 IloHsiTHE COCTOSIHUS B KJIACCUYECKON MEXaHUKE.



19
20
21
22
23
24
25
26

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

67
68
69

Jedopmaruu TBepOTO TENA.

VYpaBHEHUS JBUKECHHUS.

WNuepuuanbHble 1 HEMHEPIUATbHBIE CUCTEMbI OTCUETA.

[Tpunuun otHocutensHoctu ["anumes.

['panuLibl TPUMEHUMOCTH KIACCUYECKON MEXAHUKU MaTEpPUAIbHBIX YACTHUII.
[TpaBuiia cinoxeHust CKOpOCTeH B KJIACCUYECKOI MeXaHUKE.

['1aBHBIA MOMEHT UHEPLUU.

OT 4ero 3aBUCUT MOMEHT WHEPLHUU OJHOPOIHBIX TE€J, UMEIOIIUX MIPaBUIIbHYIO
TeOMETPHUYECKYIO (hopMy.

OceBoil MOMEHT UHEPIIUH TBEPJOTO Tea.

Teopema LlITeliHepa: MOMEHT MHEPUHUH OTHOCHUTEJIBHO MPOU3BOJIBHON OCU BpPAILICHHUS.
MOMEHT CUJIbI OTHOCUTEIBHO HEMOJIBHXKHOM TOUKH.

OCHOBHOE ypaBHEHHE JMHAMHUKHU BpalIaTEIIbHOTO JIBMXKEHHS TBEPAOIO Teja.
MoMmeHT umnyJiibca TBepJI0ro Tejla U3aKOH COXpPaHEHHs] MOMEHTA UMITYJIbCA.
['upockonuyeckuit 3P exT.

OO0bsicHUTE IOHATHE HEBECOMOCTh

CuIibl TPEHUSI CKOJIBKEHHUS.

[Tonsitue ynap. AOGCOIIOTHO YNIPYTHHA yaap.

AOGCOIOTHO HEYNPYTUH yap.

[TpuHIMIT TPUYUHHOCTHU B KJIACCHUECKON MEXaHUKE.

Teopema 0 ABUKEHUU LIEHTPA MAcC CUCTEMBL.

JIBr>xeHue Tena nepeMeHHOU MaCCHhI.

PaboTa 1 MOLTHOCTH CHJIBI.

KoncepBaTuBHbIE 1 HEKOHCEPBATUBHBIC CUIIBI.

[TonHast MmexaHuueckasi SHEPTUsL CUCTEMBI.

[ToTeHuunanbHast SHEPTUs TENa HA BBICOTE.

[ToTenmanbHas SHEPTUS MPYKUHBI.

CTOJIKHOBEHHE YACTHIL.

JuccunaTuBHbIE CUCTEMBI.

JuHamuueckue U CTaTUCTUYECKUE 3aKOHOMEPHOCTH.

TepMoanHaMuyecKas MIKaia TeMIeparyp (3aBUCUMOCTH U3MEHEHUs 00beMa W JIaBJICHHS).
Cpenansisi KBaJjpaTU4YHAasi CKOPOCTh MOJIEKYJ UI€AIbHOTO Ta3a.

CpenHsis KUHETUYECKasi SHEPTUsl MOCTYNMATENbHOTO JIBMXKCHHSI OJHOW MOJIEKYJIbI UCaIbHOTO
rasa.

MounekyJIIpHO-KUHETUYECKUM CMBICII TEMIIEPATYPBI.

BepositHOCTh M piryKTyanuu.

3akoH MakcBeia.

Haubonee BeposiTHast CKOPOCTh MOJIEKYJI HAEAIBLHOTO rasa.

Cpenssisi CKOPOCTh MOJISKYJIBI Ta3a (CpeHsiss apuMETHIECKast CKOPOCTh ).
Ckopoctu, XapakTepHu3yIoIlue COCTOsTHUE rasa.

bapomerpuueckas popmyna.

Cpeansist 1MHAa CBOOOHOTO MPoOera MoKy I.

D¢ dexkTuBHBIN AUAMETP MOJECKYJIBI.

Omnbit Jlammepra.

Omnert HlTepna.

Ilepenoc snepruun- 3akon dypee.

ITepenoc maccel — 3akoH Duka.

Bnytpennee tpenue — 3akoH HproToHa.

Yucno creneHeit cBOOO I TSl HCATBHOTO T'a3a JKECTKUX MOJICKYII.

3akoH bosibiiMana 0 paBHOMEPHOM pacipeIeIieHUH YHEPTHH 110 CTETIEHAM CBOOO/IbI (3aKOH
paBHOpacHpeeIeHus).

Uto sBNIsIeTCS OJHO3HAYHOU (PYHKITUEH COCTOSIHHUSI CUCTEMbI?

Bo3moskeH i BeUHbI IBUTaTeNbh NEPBOro poaa?

PaBHOBeCHBIE ITPOLIECCHI.
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MonspHas TeroeMkocTh. Cassb Mexay C uc.

Koadduuument [lyaccona.

[TonutponHslii mponecc.

Kpyrosoii mpouecc.

OO6patumble 1 HEOOPATUMBbIE TEIIIOBBIE MPOIIECCHI.

W3menenue sHTpOIHNH.

HepasenctBo Kitazuyca sHTponuu 3aMKHYTON CUCTEMBI.
W303HTpONMIHBIN ITpoLIECC.

W3meHeHue sHTpOINH B Mpoleccax UIeaabHOro rasa.

Tepmuueckuii K03(UIMESHT TOIE3HOTO ISHCTBUS Il KPYTOBOTO TpoIiecca.
®opmyna bonsimaHa.

[IpuHIIMn BO3pacTaHus SHTPOIIUH.

Tperbe HaUaIO TEPMOAMHAMUKH.

Teopema HepHcra.

YpaBHenus beprynnu

Bsi3kocTh (BHYTpEHHEE TpEHUE).

JIBa pexxuma TeUeHHUs! )KUJIKOCTH.

Metonas! onpenenenus Baskoctu. Metoq Ctokca.

Mertonp! onpenenenus Bsizkoctu. Meton Ilyazeitns.

SIBneHus Ha rpaHUIIe KUJIKOCTU U TBEPJOTO Tea.

Kanwnnsipasie siBieHus.

[leperpertslit map u neperperas *KUJIKOCTh (METaCTaOMIIbHBIE COCTOSIHHUS).
Ypasuenue Knaneitpona-Knaysuyca. Uto siBisieTcs cieICTBUEM CUTYalluH, KOraa 00beM
XKuaKou (pa3wl MeHbIIe 00beMa TBep10H (a3br?

da30BbIE IEPEXOABI BTOPOTO POAA.

Kputnueckas temmneparypa.

AHanu3 1uarpaMmmsl COCTOSTHUS

YMmerh:
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Hcnonp30BaTh €IMHULBI U3MEPEHUS U CUCTEMBI €JUHMUII.

OnpenensaTs [uana3oHbl PACCTOSIHUM, BPEMEHHBIX MHTEPBAJIOB U MacC, XapaKTEPHBIX JIJIs
pa3IMYHBIX PA3/IE€I0B €CTECTBO3HAHMS.

Bocnonp3oBatecss KuHemMaTHueCKMM ONMCAHMEM MEXaHUUYECKOTO JABMXKEHUS.
HccnenoBaTh NPSMOJIIMHENHOE JBUKECHUE TOUKH.

HccnenoBath KpUBOJIMHEWHOE IBUKEHHE TOUKH.

HccnenoBaTh nepemMeIlieHue, My Th, CKOPOCTb U YCKOPEHUE TOUKH NPU KPUBOJIUHEHHOM
JIBUKCHUH.

HccnenoBaT HOPMAJIBHOE U TAHT€HIMAIBHOE YCKOPEHMSI TOUKH.

HccenenoBats nocTynaTenbHOE IBUKEHHUE TBEPIOTO TEIA.

HccnenoBaTs BpalleHHE TBEPAOIO TeJla BOKPYT HENOABM)KHOM OCH.

OnpenensTh yriioByr0 CKOPOCTb U YIJII0BOE YCKOPEHHE Tela.

HccnenoBaTh MOHATHE O TUIOCKOM JIBUJKEHUU TBEPJOTO Tea.

IIpumensaTs 3akoHbI ['anmies-HproToHa.

Hcnonbp30BaTh ypaBHEHUS ABH)KCHUS.

Pacnio3HaBaTh MHEpIMAIbHBIE U HEMHEPLIMAIBHBIE CUCTEMBI OTCUETA.

Hcnonp30BaTh NPUHLIKI OTHOCUTENBHOCTH ["anmuies.

OnpenensiTe NpUpoay CUI.

OnpenensTs rpaHALBI IPUMEHUMOCTH KJIACCUUECKON MEXaHUKH MAaTEPUAIbHBIX YACTHII.
Hcrnonb30BaTh NOHATHE O MEXAHUYECKOU CHCTEME.

OnpenensaTs UMITyJIbC MaTEPUATIBHON TOUKH U MEXAaHUYECKOU CHCTEMBI.

[TpyMeHSTh 3aKOH COXpaHEHMsI UMITYJIbCa KaK (PyHIaMEHTAIbHBIM 3aKOH ITPUPOIBI.
OnpenensaTs LEHTP MacC MEXaHUYECKOU CUCTEMBI.

[TpuMeHsTh TeopeMy O IBHKEHUU LIEHTPa MacC CUCTEMBI.



22 Omnpenenarb paboOTy U MOILIHOCTb CHUJIBI.

23 PaccuuTaTh KHHETHYECKYIO SHEPTUIO UTTOTEHIIUAIBHYIO SHEPTHIO.

24 Pacno3HaBaTh KOHCEPBATUBHbBIC U HEKOHCEPBATUBHBIC CUJIBI.

25 TlpumeHATHh 3aKOH COXPAHEHUS SHEPTHUH.

26 OrmpenensaTb 0CEBOM MOMEHT MHEPIIMU TBEPAOIO Teja.

27 PaccuuTaTh MOMEHT CHJIbI, MOMEHT UMITYJIbCA.

28 Hcnonb30BaTh OCHOBHOE YpaBHEHUE TUHAMUKH BPAIIaTEILHOTO ABUKEHUS TBEPOTO Tea.

29 TlpumeHATHh 3aKOH COXPAHEHUS MOMEHTa UMITYJIbCa.

30 Pacrno3HaBaTh JMHAMUYECKUE U CTATUCTUYECKUE 3aKOHOMEPHOCTH.

31 Pacno3HaBaTh mapaMmeTpbl COCTOSIHUSA rasa.

32 Hcnonb30BaTh ONBITHBIE 3aKOHBI U/I€AJILHOTO ra3a.

33 IIpuMeHSTH OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOM TeOpUN UACaNbHBIX Ta30B.

34 Hcnonb30BaTh 3aKOH MakcBesia 0 pacipeieICHUU MOJIEKYJT IEaIbHOTO ra3a Mo CKOPOCTSIM U
SHEPrUH TEIJIOBOTO ABM)KCHUS.

35 PaccuuThiBaTh SIBJICHUS MEPEHOCA B TEPMOJUHAMUYECKUX HEPABHOBECHBIX CUCTEMAX.

36 TepmomuHaMuyeckue QyHKITUH.

37 BHyTpeHHsisi sHEprus, padoTa U KOJIMYECTBO TEILIOTHI.

38 IlepBoe Ha4aJI0 TEPMOJUHAMUKH.

39 Pabora npu pa3zaudyHbIXU30IPOIIECCaAX.

40 Pa36upath mporeccrl: aanadaTHIECKUM, TOTUTPOITHBIN, KPYTOBOM IIPOIIECC, a TAKKE
0o0paTuMbIe 1 HEOOPATUMbIE TEIIJIOBBIE MPOIECCHI.

41 OmnpenensaTs NPUBEACHHOE KOJUYECTBO TEILIOTHI.

42 Hcnonp30BaTh CTATUCTUYECKOE TOJIKOBAHUE YHTPOITUU.

43 Hcnoab3oBath GUIOCOGCKHUI CMBICT BTOPOTO Hadasia TEPMOJIMHAMUKH.

44 Pasoupare Lukn Kapno, KI1/] nuka.

45 Hcnonbp30BaTh TEILIOBBIE ABUTATEIH U XOJOUIbHBIC MAIIUHBI, XOJIOAMIbHUK, KOHAUIIMOHED,
TEIJIOBOM HACOC.

46 OmnpenenuTh MOBEPXHOCTHOE HATSKEHHE, KAUJUISPHBIC SBJICHUSI.

47 BbISBUTH ClIeNYIOIIKE SBJICHUS: UCTIAPEHUE U KOHJICHCAIINsI, PABHOBECHE JKUJIKOCTU U
HACBIIICHHOTO Mapa.

48 Ilpumenarts nzorepMbl Ban-nep-Baanbca, KpUTHYECKOE COCTOSHUE.

49 Paccuurath (pa3oByr0 AUarpaMMy COCTOSTHHS.

50 IIpumensts ypaBHenue Knanelipona-Knaysuyca.

51 Ucnonb3oBarh noHstuda: Tporinas Touka, Kputndeckas Touka, Kpurudeckas temmeparypa,
(da3oBbIC MEPEXOIBI BTOPOTO POJIA.

Baagern:

1 JlmanazoHaMu pacCTOSTHUM, BPEMEHHBIX WHTEPBAJIOB M MACC, XapaKTEPHBIX I Pa3IMYHBIX
pa3lieJIOB €CTECTBO3HAHUS.

KunemMaTnyeckuM ONHCaHUEM MEXaHHUYSCKOIO ABIKCHUS.

HccnenoBanueM npsiMOJIMHEHHOTO JTBHYKEHHUE TOYKH.

HccnegoBannemM KpUBOJIMHEHHOTO ABUKEHUE TOUKH.

HccnenoBanuem nepeMenieHus, MyTu, CKOPOCTH U YCKOPEHHS TOUKH MPU KPUBOJUHEHHOM
JIBHJKCHHUU.

HccnenoBanneM HOpMAJIbHOTO U TAHTCHIIMAIBHOTO YCKOPEHUS TOYKH.

HccnegoBannem nocTynaTeabHOTO ABUKEHUS TBEPAOTO Tea.

HccnenoBanuem BpalieHus TBEPAOTO Tela BOKPYT HEMOABUKHOM OCH.

OrnpezesieHreM yIriioBOM CKOPOCTH U YTJIOBOTO YCKOPEHHUS Tea.

10 TToHsiTHEM O TIJIOCKOM JIBM>KEHUHU TBEPJOIO TEJIa.

11 3axonamu I'anmnes-HproTona.

12 TlpumeHeHUEM YypaBHEHUS ABUKEHUS.

13 Pacnio3naBaHueM MHEPIHUAIBHBIX U HEMHEPIIMAIBHBIX CUCTEM OTCYETA.

14 Tlpunmunom oTHocuTenbHOCTH ["anmumes.
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OnpeneneHueM IpaHULbl IPUMEHUMOCTH KJIACCHUYECKOM MEXaHUKU MaTepUAJIbHBIX YACTHII.
[TonsiTHEM O MEXAHMUYECKOU CUCTEME.

HMMiynecoM MaTepHUanbHON TOYKU U MEXAaHUUYECKOU CHCTEMBI.

3aKOHOM COXpaHEHUs UMIYJIbca KaK (yHIaMEHTaIbHbIN 3aKOH MPUPO/IBL.

TeopeMo# 0 IBU’KEHHUH LIECHTPA MacC CUCTEMBI.

[Tonsitusimu: paboTa ¥ MOIIHOCTH CHJIBL.

[ToHATUAMM: KUHETUYECKAsl SHEPTUIO U IIOTEHI[UAJIbHASL SHEPTUIO.

[ToHsATHSAMU: KOHCEPBATUBHBIE 1 HEKOHCEPBATUBHBIE CUIIBI.

3aKOHOM COXPaHEHUS YHEPIUM.

[TonsiTHEM OCEBOI1 MOMEHT MHEPLIMU TBEPAOTO TEA.

Pacyerom MOMeHTa CHUJIbI, MOMEHTA UMITYJIbCA.

OCHOBHBIM ypaBHEHUEM JAUHAMUKH BPAIATEIBHOTO ABUKEHUS TBEPAOTO TENa.
3aKOHOM COXpPaHEHHUS MOMEHTA UMITYJIbCA.

[ToHsATHSAMU: TMHAMHYECKUE U CTATUCTUYECKUE 3aKOHOMEPHOCTH.

PacniosHaBaHueM napameTpoB COCTOSIHMS rasa.

OnbITHBIMY 3aKOHAMHU HUJI€ATIBHOTO Tas3a.

OCHOBHBIM ypaBHEHUEM MOJIEKYJIIPHO- KUHETUYECKOW TEOPUH UJI€AIbHBIX [a30B.
3akoHOM MakcBeiia 0 pacipeiesIeHUH MOJIEKYJI UI€aIbHOTO T'a3a 0 CKOPOCTSAM U SHEPTUuu
TEIUIOBOTO JIBHKEHUSI.

SIBneHneM nepeHoca B TEpMOJUHAMUYECKUX HEPABHOBECHBIX CUCTEMAX.
TepmoaunaMuveckue GyHKINH.

BuyTpenusis sHeprusi, paboTta 1 KOJIUYECTBO TEIJIOTHI.

IIepBoe Ha4ao0 TEPMOJUHAMUKH.

Pabota npu pa3inuuHbIX U30MpOIECcCax.

[ToHsITHSIMA TIPOIIECCOB: aIMA0ATUYECKUH, TIOTUTPOITHBIN , KPYTOBOM MPOIIECC, a TAKIKE
oOpaThMble 1 HEOOpAaTUMbIE TEIUIOBBIE ITPOLIECCHI.

[ToHsiTHEM NTPUBEAEHHOE KOJINYECTBO TEIIOTHI.

CTaTucTUYECKUM TOJKOBAHUEM SHTPOIIUU.

OuUI0COPCKUM CMBICIIOM BTOPOTO Hayaja TEPMOAMHAMUKH.

Pacuerom I[lukn Kapno, KITJ[ nukna.

Hcnonp30BaHuEM TEIUIOBBIX JIBUrATENEH M XOJOAUIbHBIMU MAIlIMHAMU, XOJIOAWIBHUK,
KOHJULMOHED, TEIJIOBOM HACOC.

OnpeneneHneM NOBEPXHOCTHOE HATSKEHUE, KAIIUIUIIPHBIE SBJICHUS.

[TonsTHSAMHU: CIApEHHUE U KOHJIEHCALINs, PABHOBECHE KUJKOCTH U HACBILLIEHHOTO Iapa.
IIpumenenune n3orepMmel Ban-aep-Baanbca, KpuTtuueckoe COCTOSIHUE.

Pacuerom ¢azoBoil 1uarpaMMbl COCTOSIHUS.

IIpumenenneM ypasHeHus Knaneiipona-Kiaysunyca.

[Tonstusamu: TpoitHas Touka, Kputrueckas Touka, Kputnueckas temmneparypa, ¢ha3oBbie
NIEPEX0/Ibl BTOPOIO poja.

3 cemecTp

ba3oBblii ypoBeHb

3HATh:

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsija.

3akoHn Kyinona.

DIEeKTpOCTaTUUECKOE TOJIE.

.Teopema I'aycca [1s1 2JIEKTPOCTATUYECKOTO TI0JIS B BAKyyME.
IIpumenenne Teopemsl I'aycca u1s pacuera 3JIEKTPOCTaTUYECKUX TOJICH.
IToTeHnman 3IEKTPOCTATUYECKOTO MOJIA.
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DJIIEKTPOCTATUUECKOE T0JI€ BHYTPHU U BHE MPOBOJHUKA.
DNEKTPOEMKOCTh YEJUHEHHOTO TPOBOIHUKA.
DIIEKTPOEMKOCTh CUCTEMBI TPOBOIHUKOB. KoHiencarop.
DJIEKTPUUYECKUIN TUTIONb.

[Tonstpusanust qUIIEKTPUKOB.

DIEKTPOCTATHUECKOE MOJI€ B IUAIIEKTPUKE.

Oco0ble TUAIIEKTPUKH.

DNEeKTPUUECKUN TOK, CHJIa U IJIOTHOCTD TOKa.
Crpoenue cuibl. 9J1C 1 HanpsHKEHUeE.

3akoH Oma.

PaGota u MmoutHocTh TOKa. 3akoH J[xoyns-Jlenua.
3akon OMa AJ11 HEOJTHOPOIHOTO Yy4YacTKa IIETIH.
Knaccuueckas Teopus 31€KTpONpPOBOIUMOCTH METAILIIOB.
DJIEKTPUYECKUH TOK B IUAJICKTPUKAX.
OTHOCUTENBHOCTh B3aUMOJICHCTBUS 3apsI/IOB.
MarnuTHas cuiia. MarHuTHoOe 1oJie TOYeUHOTO 3apsijia.
MarnuTtHoe nosie mpoBoAHMKa ¢ TOKOM. 3akoH buo-Casapa-Jlamnaca.
MarsautHoe 1osie npsiMoro Toka.

MaruutHo€ noJie KpyroBoro Toka.

[ToTok ¥ IUPKYISAIMS BEKTOpAa MAarHUTHON MHTYKITHH.
MarsnuTtHoe 1oJj€e COJIEHOUAA.

JIBuKeHHe 3apsKEHHBIX YAaCTHI] B MATHUTHOM TIOJIE.
Dddext Xomna.

B3anmoneiicTBre napauienbHbIX TOKOB. 3aKOH AMIiepa.
KoHTyp ¢ TOKOM B MAarHUTHOM TIOJIE.

HamarunuenHocts BemniectBa. HanmpsikeHHOCTh MarHUTHOTO TIOJISI.
[TapamarneTuku, JuaMarHeTHKU.

deppoMarHeTUKH.

SIBneHune AMeKTPOMarHuTHON MHAYKITUH.

BuxpeBoe anekrpuueckoe nole.

Toxku Dyko.

Camounaykuus. UHAYKTUBHOCTh KOHTYpA.

Toxu nipu pa3mblkaHuu U 3aMblkanu RL-nenm.
Bzaumnast uHyKIus.

Tpancdopmaropsi.

DHeprus MarHUTHOTO TOJISI.

Tok cmenieHus.

[Tepexoansie mporeccel B RC - nenu.

YpaBuenus Makcsenna.

[IpyXUHHBIA TApMOHUYECKUN OCHUILISATOP.
Pu3nyeckuil MasiTHUK. MaTeMaTH4eCKUi MasiTHUK.
Hesaryxatoiue 351eKTpoOMarHUTHBIE KOJIeOaHMsI.
J1loOpoTHOCTH KOIeOaTEIBbHON CUCTEMEI.

MexaHnnyeckue 3aTyxaroue Kojaeoanus.

OCHOBHBIE 3aKOHBI ONTHKHU.

[TonHoe oTpakeHue.

ToOHKHE JTUH3BL.

N3006paxeHue npeMeToB C IOMOIIBIO JTHH3.
AOGepparuy ONTHIECKUX CUCTEM.

OcHoBHbIe (OTOMETPUYECKUE BETUUYUHBI U €AMHULIBI KX U3MEPEHHUS.
DJIEMEHTBHI JIEKTPOHHOMN ONTUKHU.

PasButue npencraBiaeHuit 0 IpUpoJIE CBETA.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.
UnTepdepennus cera.
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Metobl HaOMrOIeHUST UHTEP(HEPECHIINU CBETA.
WuTepdepeHnys cBeta Npu OTPaKeHUH OT TOHKUX IJICHOK.
[TpumeHenne HTEPPEPEHIINN CBETA.

[Tpunnun I'tolirenca - @penerns.

3oHbl Openensi.

[TpsimonuHEHOE pacIpOCTPAHEHHE CBETA.

Judpakius Openenst Ha KPyTrJIoM OTBEPCTUH U JTUCKE.
Hudpakuus @paynrodepa Ha OAHON HIEITH.

Judpakimonnas pemerka. [IpocTpancTBeHHas pelIeTKa.
Paccesnue cera. Jludpakuus Ha IpOCTPAaHCTBEHHON PELIETKE.
Pazpemaromas ciocoOHOCTh ONTHYECKUX TPUOOPOB.

[TonsTHe o rongorpagpumu.

EcTecTBEHHBIN U NOJIAPU30BAHHBIN CBET.

[Tossspu3zanus cBeTa NpU OTPAKEHUU U NPEIOMIICHUH HA TPAHULIE IBYX JUAJIEKTPUKOB.
[Tonstpusanus Ipu ABOMHOM JIy4EIIPEIOMIICHUU.
[Tossspu3aiuOHHBIE IPU3MBI U ITOJIAPOUIBI.

YMmern:
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[TpumensTs 3akoH KysoHa, MOHATHE 37€KTPOCTaTHUECKOE TOJIE.

Hcnonp30BaTh NPUHLUI CYTIEPIO3ULIMU 3IEKTPOCTATUYECKUX TTOJIEH.

Hcnonb3oBath TeopeMy ['aycca A 37€KTpoCTaTUYECKOTO MOJIS B BAKYyME.

Hcnonp30BaTh HUPKYISALUIO BEKTOPA HAIPSYKEHHOCTH JIEKTPOCTATUYECKOTO T10JISL.
Hcnonb30BaTh MOHATHE MOTEHLUA MIEKTPOCTATUYECKOTO MOJIS.

PacriozHaBaThTUIBI AMAIEKTPUKOB, HUXIIOJISIPU3ALINIO,HAIIPSDKEHHOCTh I0JI B JIM3JIEKTPHUKE.

:‘)J'ICKTpI/I‘ICCKOG CMCIICHHUC.

7
8
9

[Tpumenats Teopemy ["aycca ais 371€KTPOCTaTUUECKOTO 0JIS B UBJIEKTPUKE.
BeiOupats THIT KOHJIEHCATOpa JUIsl COCTABIIEHHUS AIIEKTPOCXEMBI.
OnpenensaTb SHEPTUIO 3JIEKTPOCTATUUECKOIO OJIs, 3apsyKEHHOTO MIPOBOJAHMKA U 3apsKEHHOTO

KOHZCHCATOpPA.
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Hcnonp3oBaTteKiaccuueckyro T€OpHUIO AIEKTPOIPOBOIHOCTH METAILIOB.

OnpenensTh 3JIeKTPUYECKUN TOK, CUITY U TUNIOTHOCTh TOKA.

Hcnonb30BaTh MOHATHUS -3JIEKTPOABUKYIIAS CHIIA U HAIIPSIAKEHUE.

Paccunrtaths conpoTUBiIeHUE MPOBOIHUKOB.

Hcnonp3oBath 3ak0H OMa J171s1 HEOAHOPOJHOIO Y4acTKa LIEIH.

[Tpumensats npasmia Kupxroda /i1s pa3BeTBIEHHBIX 1ierneid. MomHoCTh ToKa.
Ncnonb3oBats 3akoH J[xoynsa-Jlenua.

Hcnonp30BaHue TEPMOIJIEKTPOHHOM SMUCCHU.

Paccuntarh 3MeKTpUYECKUI TOK B ra3ax,porecchl HOHU3AIUU U PEKOMOMHAIIHH.
Hcnonp30BaTh 3J1EKTPOIIPOBOJHOCTD CIIA00MOHU3UPOBAHHBIX Ia30B.

Onpenensars cuity JlopeHiia u cuity Amrepa.

IIpumensTs 3akoH buo-CaBapa-Jlamnaca.

OnpenensiTh BUXPEBOM XapaKTep MAarHUTHOTO IOJISI, MATHUTHBI MOMEHT.
[upkynsust BEKTOpa MarHUTHOM MHIYKIIUU B BaKyyMe, MarHuTHOE I10JIe COJICHOUIA.
OrnpenensaTb NOTOKU 3apsKEHHBIX YAaCTHUIl B MATHUTHOM IOJIE. YCKOPUTETU W aHAIU3aTOpPbI

3apPsAKCHHBIX YaCTHII.
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[Tpumensts Dddexr Xomna. BzaumoseiicTBrue mapamuieabHbIX TOKOB.

PaccunraTe NOTOK BEKTOpPa MarHUTHON MHIYKLUH.

IIpmensats Teopemy ['aycca U1 10J11 BEKTOpa MarHUTHOM MHAYKLMH.

Hcnonp30BaHuE SBICHUS IEKTPOMarHUTHOW MHIYKIIVH.

IIpumensts 3akoH Papanes.

OnpenensaTs BpallleHUE paMKU B MarHUTHOM 1tosie. MTHAyKTHBHOCTh KOHTYpa. CaMOMHAYKIIHS.
Onpenensats Toku PyKo, TOKH IIPU pa3MbIKAHUHU U 3aMBbIKAHUN JIEKTPUUYECKON LIEIIH.
OnpenensaTs B3aUMHYIO HHIYKIUS.



33 OmnpenensTs YHEPTUIO0 MArHUTHOTO T10JIS.

34 BuxpeBoe anekTpuueckoe nosie. Tok cmenieHus.

35 Cucrema ypaBHeHHil MakcBeiia B MHTerpayibHo u nuddepennuanbHoil Gopme CKOpOCTbH
pacrnpocTpaHEHHs JIEKTPOMArHUTHBIX BO3MYIICHUH.

36 HuBapuaHTHOCTH ypaBHEHHI MakcBellia OTHOCUTENILHO Mpeodpa3oBanuii JlopeHa.

37 PenaruBuctckoe mpeodOpa3oBaHue IMOJEH, 3apsAa0B U TOKOB. OTHOCUTEIBHOCTh MAarHUTHBIX U
AJIEKTPUYECKHUX TTOJIEH.

38 Hcnonb3oBaTh 3IEKTPOHHYIO TEOPUIO TUCTIEPCUU CBETA.

39 Tlormomenue (abcop6bmusi) cBera. Paccestaue cBera. M3nyuenne Basunosa — UepeHkona.

40 T'apMOHHUYECKHU OCHMILIATOP.

41 ®usnyeckuil MasTHUK.

42 KonebaTenbHBIA KOHTYD.

43 CnoxxeHne KoueOaHuu.

44 MexaHUYECKHE 3aTyXalolue KoJecOaHus.

45 UccnenoBarh SIBIEHHE IOJHOTO OTPAKEHUS.

46 Vcrnonb30BaTh 3aKOHBI TPSIMOJIMHEUHOTO PACIIPOCTPAHEHUS CBETA.

47 Omnpenenarb OTHOCUTENbHbIE T0KA3aTEIN PETOMIICHUS

Baanern:

1. 3axonom KynoHa, MOHATHEM 3JIEKTPOCTATHIECKOE TIOJIE.

2. TIpvHIHUIIOM CYNEPIO3ULMHU JIIEKTPOCTATHIECKUX MOJIEH.

3. Teopemoii 'aycca st 5JI€KTPOCTATUYECKOTO TIOJIS B BAKYyMe.

4. llupkymsuued BEKTOPa HANPSHKEHHOCTH SIEKTPOCTATHYECKOTO TIOJIA.
5. TomsTtHeM: MOTEHIMAI IEKTPOCTATHIECKOTO TIOJIS.

6. TumamMu JUDIEKTPMKOB, MX IOJAPU3AlMS, HANPSKEHHOCTh IOIS B JIUDIECKTPHKE.
DIIEKTPUYECKOE CMEIIECHUE.
[TpumensTe Teopemy ["aycca UIst 2IEKTPOCTATUIECKOTO TTOJIS B AUAJICKTPHKE.

=

8. Tunamu KOHJACHCATOpa AJId COCTaBJICHUSA BHGKTpI/I‘ICCKOﬁ CXCMBI.

e

OnpeneneHUeM DSHEPTUM  DIEKTPOCTATHMYECKOTO  IIOJIs, 3aPKEHHOTO MNPOBOJHUKA U
3apsHKEHHOTO KOHIEHCATOpA.

10.Knaccuueckoit Teopueii 3I€KTPOIPOBOIHOCTH METAILIOB.

1 1.TonsTusmu: 51€KTPUYECKHI TOK, CUITA M IUIOTHOCTH TOKA.

12.Toustusmu: 31€KTPOABMIKYIIAs CHJIa M HANPSDKEHHE.
13. TMousiTueM COMPOTUBJIEHUE MPOBOHUKOB.
14. 3akonom OMa /J11 HEOJHOPOIHOTO y4yacTKa LETIH.

15.TpaBunamu Kupxroda ays pa3sBeTBIEHHBIX Henei. MOIHOCT TOKa.

16.3axonom JIxoyns-Jlenna.

17.TousatneM TepMODIEKTPOHHON SIMUCCHH.

1 8.PacueToM 311E€KTPUYECKOTO TOKA B ra3ax, IPOLECChl HOHM3ALUH M PEKOMOMHALIMH.

19.icnionb30BanueM 31eKTPONPOBOIHOCTH €Ia00 HOHU3MPOBAHHBIX IA30B.

20.0npenenennem cuibl JlopeHia u cuiisl AMrepa.

21.3akonom Buo-Casapa-Jlaruiaca.

22.BuxpeBoii XxapakTep MArHUTHOTO IOJIS, MATHUTHBIA MOMEHT.

23.1lupKysuus BEKTOpa MATHUTHOW MHYKIIMH B BAKYyM€E, MAlHUTHOE IOJIE COJEHOM/IA.

24.0npenenennemM NOTOKOM 3apSHKEHHBIX YaCTHI[ B MATHUTHOM TI0JIE. Y CKOPHUTENH U
AHAJIN3aTOPbI 3aPSYKEHHBIX YaCTHILL.

25.Ipumenennem Dddexra Xomna. BzaumoaeiicTBue mapauienbHbIX TOKOB.

26.PacueToM IOTOKA BEKTOPA MATHUTHOM MHIYKIIUH.



277. Teopemoii 'aycca uist OIS BEKTOPA MATHUTHOM MHLYKIIUH.

28.Mcnonp30BaHueEM SBJIEHHH DIEKTPOMATHUTHON UHIYKIUH.

29.3akonom dapaes.

30.IIpaBunaMu BpamieHUs PAMKH B MArHUTHOM noJie. MTHIyKTHBHOCTE KOHTypa. CaMOUHIYKIMS.
31.O0npenenennem TokoB MyKo, TOKH IIPU PA3MBIKAHMHI U 3aMBIKAHHHU SJIEKTPHUECKOM LEMH.
32.0OnpeneneHuem B3aMMHOM MHIYKIHS.

33.0OnpeneneHuemM SHEPIUU MArHUTHOTO TIOJI.

34.BuxpeBbIM dIeKTpUYECKUM mosieM. TOK cMeIeHus.

35.Cucremoii ypaBHeHuii MakcBesaa B MHTErpanbHoi u aquddepennuansHoii popme CKOpoCcTh
pacnpoCTpaHeHUs AIEKTPOMATHUTHBIX BO3MYILIEHUM.

36./HBapHaHTHOCTBIO YPaBHEHMI MaKcBeIIa OTHOCHTENLHO npeobpasoBanuii JlopeHa.

377 .PensTMBHCTCKHMM IIPe0Opa30BaHUEM IOJIEH, 3apAN0B U TOKOB. OTHOCHUTEILHOCTh MATHUTHBIX M
3JIEKTPUYECKUX TMOJIEH.

38.DnekTpoHHOl TeopHeil IUCTIEPCHH CBETA.
39.Tornouenunem (abcopOius) ceera. Paccesnue cera. Msnydyenne Basuiosa — YepeHKoBa.
40.CrpoenneM rapMOHIYECKOTO OCILMILIATOPA.
41.DusznueckuM MasTHUKOM.

42 .KonebareabHbIM KOHTYPOM.

43.Cnoxennem KoeOaHui.

44 Mexanndeckue 3aTyXaroIue KojueOaHus.

45.0OCHOBHBIMHU 3aKOHAMH OTTHUKH.

46.TloctpoenreM M300paXkeHUi IPEIMETOB C ITOMOLIBIO JIUH3.
4'7. AGeppaly ONTHYECKHUX CUCTEM.

48.TlpumeHeHneM OCHOBHBIX (DOTOMETPHYECKUX BETMUHH.

49.CaolicTBaMK >JIEMEHTOB JIIEKTPOHHOM ONTHKH.

50. Metonamu HaOMIOIeHHUSI UHTEPPEPEHIIH CBETA.

51. Metonamu uaTepdEpPEHITNN CBETA MPU OTPAKEHUU OT TOHKUX TIJICHOK.

52. Ilpunnunom I'roitrenca - @penens.

53. [Ipuznakamu 30H @peHens.

54. Metoaukoii pacueta nudpakunu Openesnst Ha KpyTrjioM OTBEPCTUHU U TUCKE.

55. Metonukoii pacdyeta nudpaxiuu OpayHrodepa Ha OTHOM MIEITH.

56. MeToauKoi pacueTa paccenBaHMs CBeTa, TUPPAKIUN Ha IPOCTPAHCTBEHHOM peIIeTKe.
57. MeTouKoi onpeiesieHrs pa3peniaronieil CmoCOOHOCTH ONITHYECKUX MPUOOPOB.

58.MCTOHHKOﬁ OMPCACIICHUS ITOJIApU3aAlIUN CBECTA IPU OTPAKCHUUN U IMPCIIOMJICHUHN HA I'PaHULIC
ABYX OU3JICKTPUKOB.

59.MeTomukoii onpeeneHns NONAPU3ALKHI IIPU JBOMHOM JTydenpeIoOMIICHHH.
60.MeTtoaukoii BEIOOpa MOJIAPU3ALUOHHBIX IPH3M U HOISPOMIOB.

61.Meroauka ananusa NoJspU30BaHHOTO CBETA.
62. 3akonom Kupxroga. 3akonom Credana - bonpiimana u 3akonom Buna.

63.Dopmynamu Paones - [xunca u [Tnanka.
64.Vpasrenusamu GotodddeKra u UX IPUMEHEHHEM.
65.Macca n umiyasc GoToHa.

66.2¢dpexrom Komnrona.

67.Ilocrynaramu Bopa.

68.0Omnsitamu dpanka u I'epua.

69.TIpyHIUIIOM CYTIEPIIO3HUIIHH.

70.TIpox oK IeHHEM YaCTHIIBI YEPE3 TIOTEHIMATBLHBIN OGapbep.
71.TyunensubiM o dexTom.



72. JIuHEHBIM TAPMOHUYECKUM OCLMIUIITOPOM B KBAHTOBOM MEXaHHKE.
73.Tlpu3HaKamu aToMa BOAOPOA B KBAHTOBON MEXAHUKE.

74 .CnekTpaMu MIEIOYHBIX METAILIOB.

"75.MarauTHBIM MOMEHTOM aTOMa.

76.ToyeyHbIMHU nedexrtamu B KpucTamuiax. Jlucinokanuei.

777 .TloHsATHEM JIFOMUHECLIEHIMU TBEP/BIX TEIL.

78.TloHATHEM O 30HHON TEOPHHU TBEPIBIX TEJI.

79.TlonstreM COOCTBEHHAs IIPOBOMMOCTD MOJIYIIPOBOHUKOB.
80.ITonsaTHEM IPUMECHAS IPOBOAUMOCT HOIYIPOBOIHUKOB.
81.TlonsTreM GOTONPOBOAUMOCTE MOJTYPOBOTHUKOB.
82.TloHATHEM KOHTAKTHAs Pa3HOCTH MOTEHIINATIOB.

IloBbIlIeHHBIN ypPOBEeHb

3HaTh:
1 AHanm3 Noiasipu30BaHHOTO CBETA.
2 HckyccTBeHHas onTHYECKasi aHU30TPOTHS.
3 Bpamienue miocKoCTH NOJApU3ALINAHN.
4  CxopocTh CBeTa.
5 OmnsiT ®uso.
6  OmnbiT MaiikenabcoHa.
7  3akon Credana - BomsiiMana u 3aKkoH BuHa.
8  ®ortoaddekt u ero npuMeHeHne. Macca 1 HMITyIIbC (POTOHA.

O

Hasnenue ceeta. Dddekr Komnrona.

E,Z[I/IHCTBO KOPITYCKYJIAPHBIX U BOJIHOBBIX CBOICTB QJICKTPOMATrHUTHOTO U3JTYYCHUS.
ATOM BOJIOpO/Ia B KBAHTOBOI MEXaHUKE.

CrieKTpsl LIEIOYHBIX METAIIIOB.

[[InprHa crieKTpaIbHBIX JTUHUM.

Monexyisl. [Ipupona XUMHYECKOU CBS3U.
MonekynsipHbIE CIIEKTPBI.

KomOuHanmnoHHoe paccessHue CBeTa.

BbIHYXIEHHOE U3ITy4YEHHE.

Jlazepsl.

KBaHTOBas cTaTUCTHKA.

®da3oBoe IPOCTPAHCTBO.

DyHKIUA paclpeiesIeHus.

ITonsitue o kBaHTOBOM cTatucTuke bo3e-OiHinTeitHa 1 Pepmu-/upaka.
BBIpOKIEHHBIN 3JIEKTPOHHBIN ra3 B METAJIIaX.
KBaHTOBas TEOpHS TEIIIOEMKOCTH.

@DOTOHBI.

KBaHTOBas TEOpHS 3IEKTPOIIPOBOAHOCTH METAILIOB.
CBepXIIpOBOIUMOCTb.

CrpoeHune KpuCTauIoB.

Toueunsle nedekTsl B Kpuctamiax. /{ucnokanuu.
DOTONPOBOAUMOCTD MOJIYIIPOBOIHUKOB.
JlromuHECHIEHITUS TBEPABIX TEIL.

KoHTakTHas pa3HOCTh MOTEHIUAIIOB.
TepMosneKkTpudeCcKue SIBICHUSA.
I1o1yIpOBOTHUKOBBIE TUOABI U TPUOBL. .

CocraB 1 XapaKTEPUCTHUKHA aTOMHOTO S7paA.
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36
37
38
39
40
41

Macca u 3Heprus CcBs3H sapa.

Mozenu aTOMHOTO sIpa.

TemioBoe U3yuyeHue 1 JIIOMUHECLEHIIUS.
3akon Kupxroda.

OnTuyueckasi IUPOMETPHUSL.

TenaoBble HCTOYHUKH CBETA.

Mopnenu aroma Tomcona u Pezepdopaa.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

JIuHeyaTslil CIeKTp aToMa BOJAOpoOa.

IToctynate! bopa.

OnbiTel @panka u ['epua.

CnexTp aroma Bojopoza no bopy.
KopmnyckynsipHO-BOJIHOBOM yaiii3M CBOMCTB BEIIECTBA.

MynbTUILUIEKCHOCTD CIEKTPOB M CIIUH AJIEKTPOHA.

MarHuTHbIi MOMEHT aTOMa.

PenTrenoBckue CriekTphl.

Macca u 3Heprus cBsizu sapa.

Mojenu aToMHOTO fA11pa.

Snepuble cuiibl. PainoakTUBHOCTD. SIiepHbIE PEaKIuu.

Henenue snep. TepMosiaepHbIC peaKIlyH.

Bupl B3anmMonecTBUN U KJIACCHI 3JIEMEHTAPHBIX YaCTHII.

MGTOI[BI peructpanru 3JIEMCHTAPHbIX YaCTHUII.

MirooHBI 1 UX CBOMCTBA. ME30HBI U X CBONCTBA.

I‘IaCTI/ILII)I 1 aHTU4YaCTHUIIbI. FI/IHCI)OHI)I. CTpaHHOCTI) 1 YCTHOCTDb 3JICMCHTAPHBIX YaCTUII.

Heiitpuno. Kiraccndukarus ameMeHTapHBIX dacTrll. KBapku

YMmern:

1

Hcmons3oBaTh METOJABI BBIYUCIICHUA ToKa3aTeseH IIPpCIOMIICHUA. Hcmons3oBaTh

OHCPICTUUCCKHUEC U CBCTOBBIC BEJIMYUHLI B (I)OTOMeTpI/II/I.

0 O\ W A~ W

9

10
11
12
13

Hcnonp30BaTh OCHOBHBIE MOJIOKEHHUS U BBIBOJIBI KOPITYCKYJISIPHOM M BOJTHOBOM T€OpUU CBETA.
Hcnonb3oBaTh OCHOBHYIO Haero Teopuu Ilnanka.
OnpenensTh BETUYMHY BPEMEHU KOT€PEHTHOCTH, IJIMHY KOT€pEHTHOCTH.
OnpenensTb ONTHYECKYIO JUIMHY IIyTH, ONTHYECKYIO Pa3HOCTh XO/1a.
PaccuntaTe mMOJ0CHI paBHO TOJNIIMHBI U PABHOTO HAKJIOHA
OnpenensTh yCIOBUS MUHUMYMa U MaKCUMyMa MPH HCCIIEI0BAHUU MHTEP(PEPECHIINN CBETA.
Onpenenars aonojaHeHuss @penens Kk npuHiumny [ 'roirexca.
Hcnonp30BaTh NPUHIUIT IOCTPOEHUSA 30H DpeHens.
BeisBisare nudpakuro Openenst, mu6o Opaynrodepa.
Omnpenensats qudpaxiuo OpeHess Ha pa3IudHbIX OTBEPCTHSIX.
OHpeHCH}ITB TIOJIAPU3AINIO UIST IPOAOJIBHBIX BOJIHAX.
Pa3nuuath ecTecTBEHHBIN CBET, YACTUYHO MOJISIPU30BAHHBIN CBET U SJUTUITHUYECKU

HOJ'ISIpI/I?)OBaHHHﬁ CBCT.

14

HccnenoBaTh MHTEHCUBHOCTD CBETA 32 MOJISIPU3ATOPOM IIPH €TI0 BPAIIEHUN BOKPYT ITy4Ka

€CTCCTBCHHOI'O CBETA.

15
16
17
18
19

OTnHMyaTh MIOCKONOJISIPU30BAaHHBIN CBET OT €CTECTBEHHOIO.

OTnnuaroTcst OTpULIATEIbHBIE KPUCTAILIBI OT MOJIOKUTEIbHBIX.

Paznuuare 1BOMHOE JIy4eIIPEIOMIICHUE B OITUYECKU AHU30TPOITHOM OJTHOOCHOM KPHCTAJLIE.
Hcnonp30BaTh IUIACTUHKY B YETBEPTH BOJIHBI U IOJISPU3ATOD.

Iloka3aTh, 4TO IIPU BBIIIOJIHEHUH 3aKOHA bprocTepa OTpasKeHHBIN U IIPEIIOMIICHHBIN JIy4H

B3aMMHO ICPIICHIAUKYJIAPHBI.

20

OOmbscHHTE IEHCTBHE CBETOBOTO 3aTBOpa siueliku Keppa B coueTaHuu ¢ MoJIIpu3aTopoM U

AHaJIN3aTOPOM.

21
22

OHpeI[eJII/ITL OTJINYHS ONTUYCCKON aKTUBHOCTHU OT l[BOfIHOI‘O JIYUCIIPCIIOMIICHUA.
OTnanyath CEPOC TCJIO OT YCPHOI'O.



23 wuccnenoBarh (PU3MYECKUN CMBICT YHUBEpCAIbHOU QyHKmu Kupxroda.

24 UccnenoBath 3HEPreTHYECKYO CBETUMOCTH YEPHOTO Teja.

25 PaccuuTaTh MaKCUMYM CIIEKTPAJIIbHOM INIOTHOCTH 3HEPTETUYECKONW CBETUMOCTH YEPHOT'O Tela
C TIOBBIIIIEHUEM TEMIIEPaTyphI.

26 MHcnonw3oBath ¢popmyny Ilnanka, Haxoauts noctosiHHyto Credana-bonbumMana.

27 mnpuMeHATh 3aKOH cMmerieHus Buna u popmyna Panes-Jxunca.

28 PaccuuraTh U3MeHEeHUS (OTOTOKA HACKHIIIECHUS C H3MEHEHHEM OCBEIIICHHOCTH KaToaa?

29 Omnpenensats u3 onbITOB 10 GoToddhdexTy nocrosHuyto [Tnanka.

30 Ompenensats paboTy BBIXOJA MPU UCTIOIH30BAHUHN METAJLIOB.

31 OOBscHUTH ¢ oMo ypaBHeHus DitHiTerHa [ u 11 3akonbr hoTorddexra.

32 HapucoBath 1 00BSICHUTH BOJBT-AaMIIEPHBIC XapaKTEPUCTHKHU, COOTBETCTBYIOIIHNE IBYM
pa3IMYHBIM OCBEIICHHOCTSIM KaTo/ia MpHU 3aJJaHHON 4acTOTe U JBYM Pa3IMYHbIM YaCTOTaM IPH 3a/laHHOM
OCBEILIEHHOCTH.

33 OmnpenensaTs AaBlI€HUE CBETA HA 3€PKAIbHYIO U 3a4EPHEHHYIO TTOBEPXHOCTH.

34 Ominyate XapakTep B3aUMOACUCTBUS (POTOHA M AIEKTpoHA pH poTorddexTe u rpdexTe
KomnroHna.

35 Ompenenarb 4acTOTy H3JIy4Y€HHUs aToMa BOJIOPOJa, COOTBETCTBYIOIIEH BOJHOBOM TIpaHUIE
3aIaHHOM CepuH .

36 OmnpenensaTs KOJIMYECTBO JUHUM COAEPIKALIMXCS B CIIEKTPE U3ITYUECHHUS.

37 TIlons3yscy mozenvio bopa, onmpenenars crekTpajibHble JTUHUH, KOTOPhIE MOTYT BO3HHKHYTH
IIPU [IEPEX0/I€ aTOMa BOAOPOJia U3 OJJHOIO COCTOSIHUS B APYTOE.

38 HanocuTh Ha MIKaNTy JIJIMH BOJIH JJMHUM Ka)KJI0M CIIEKTPaJIbHON Cepuid aToMa BOJAOpOa.

39 Omnpenensats (HazoByrO TPYMIIOBYIO CKOPOCTH (HOTOHA.

40 HUccrnenoBaTh €CTECTBEHHYIO HIMPUHY CIIEKTPAIBbHBIX JTUHHUM, UCXOS U3 COOTHOIICHHUS
HEOIIPEIEIICHHOCTEM.

41 OOBACHATH OTIMYHWS MOHUMAHUS MPUUYMHHOCTU B KJIACCUYECKON M KBAHTOBOW MEXaHHUKE.

42 PaccunTaTh HAMMEHBIIYIO SHEPTUIO YACTUIIBI B «IIOTEHIIMAIBHON IME» C OECKOHEUHO
BBICOKHMH «CTCHKaMM».

43 HccrnenoBarh SHEPTHUIO YaCTHUIIBI, HAXOSIICHCS B «TIOTEHIIHAILHOM sIMe» ¢ OECKOHEYHO
BBICOKMMH «CTEHKaMM», B PA3JIMYHBIX COCTOSHUSX.

44 Omnpenenarts u3MeHeHUE KO3(PPHUIMEHTa TPO3PAYHOCTH MOTCHIIMATBLHOTO 0apbepa ¢ pOCTOM
€ro BBICOTHI, C YBEJIMUEHHUEM MaCChl YaCTHUIIbI, C YBEIIMYCHUEM IOJIHOM SHEPTUU YaCTHUIIbI, C POCTOM €TI0
[IHPUHBIL.

45 Omnpenenars pa3HOCTb IHEPTUI MEKIY IHEPTETHUECKUMU YPOBHSIMHU KBAHTOBOTO
OCLIMJUIATOPA.

46 Omnpenenarb XapaKTePUCTUKN KBAHTOBBIX YHCEI: NIABHOTO, OPOUTAIBHOIO U MAarHUTHOTO.

47 CpaBHUTH ILIOTHOCTH BEPOSITHOCTH OOHAPYKEHUS HJIEKTPOHA B OCHOBHOM COCTOSIHMH aToMa
BOJIOPOJIa COTNIacCHO Teopuu bopa u KBaHTOBOW MEXaHUKH.

48 Onpenenuts CyTh MPUHIMIIA HEPAZTUUUMOCTH TOXKIECTBEHHBIX YACTHII.

49 Omnpenenarp pa3inyusi ONTUYECKOTO U XapaKTEPHUUECKOT0 PEHTI€HOBCKOIO CIIEKTPOB aToMa

50 Omnpenenarb U3MEHEHUS WHTEHCUBHOCTU PEHTIC€HOBCKOTO U3TyUYEHUS M TPAaHUIA CIUIOLIHOTO
CIEKTpa C yBEJIMYCHUEM HAIPSHKEHUS MEXIy KaTOJIOM M aHOJIOM, C yBEJIMYEHHEM HaKalla HUTH KaTtoaa?

51 OmnpenenuTh MeXaHU3M BO3ZHUKHOBEHUS DJIEKTPOHHO- KOJIEOATEIHHBIX U KOJIeOaTEIbHO-
BpalllaTeIbHbBIX CIIEKTPOB.

52 BbIsBUTH yCI0BHE HEOOXOAUMOTO JIJIsi BOSBHUKHOBEHUS BHIHYKICHHOTO U3JIyYEHUS B
BEIIECTBE.

53 Ortnuuate 603e-ra3 ot pepmu-rasa.

54 3anmcath pacnpenenenne bo3e-Onmreiina u @epmu-Jupaka u 0ObSICHUTT X HGU3NICCKUN
CMBICIL.

55 Omnpenenars NPUHUUIIMAIBHOE OTINYHE KBAHTOBOM CTATUCTUKU OT KJIACCUYECKOM.

56 PaznuuaTh 0 30HHOW TEOPUU MOIYNPOBOJHUKHU U TUAIEKTPUKU, METAIIIBI U IUAJIEKTPUKH.
57 Paznuuatrh 3HEPreTUYECKUE COCTOSHUS AJIEKTPOHOB B U30JIMPOBAHHOM aTOME M KPUCTAJLIE.
58 OOBsACHUTH YBEIUUYEHHE TPOBOJAUMOCTH C TOBBIIICHHUEM TEMIIEPATYPHI.



59

Jloka3aTh moJjiokeHue, riue ypoBeHb depmu B COOCTBEHHOM IOJIYNPOBOJHUKE PAaCIOIOKEH B

CepeIMHE 3aIPEIIeHHON 30He.

60
61
62

Baagers:

1
2

HccnenoBaTh BOJIBT-aMIIEpHBIE XapaKTEPUCTUKUP-N-TIEPEXO/A.
Kocmuueckue myun.
WccnenoBaTh MIOOHBI, ME30HBI, YACTUIIBI 1 @HTUYACTHIIBI, TUTIEPOHBI HCTIOIB3YS UX CBOMCTBA.

Tunamu KOHJACHCATOpa IJid COCTABJICHUS SHCKTpI/I‘ICCKOf/i CXCMBI.
OHpe,I[CJ'IeHI/IeM OHEPIUU  DJICKTPOCTATHUYCCKOro IIOJIsA, 3aps>KCHHOro IIPOBOJHHUKA U

3apsHKEHHOT0 KOH/IEHCATOopa.

03N DN KW

9

10
11
12
13
14
15
16
17

Kiaccnueckoli Teopuei 31€KTpOIpPOBOAHOCTHA METAJLIOB.

[TonsiTussmMu: SJIEKTPUUYECKUIN TOK, CHJIa U IIOTHOCTD TOKa.

[ToHATHAMHU: DIIEKTPOABIKYILIAS CHJIA U HAIIPSKEHUE.

[TonsiTieM COIPOTUBJIEHHE TPOBOJHUKOB.

3akoHoM Owma 1711 HEOJAHOPOIHOTO y4acTKa LEnu.

[TpaBunamu Kupxroda i pa3BeTBIESHHBIX Leneid. MOIIHOCTh TOKA.
3akonoM/[xxoyns-JIenna.

[TonsiTieM TEPMO3JIEKTPOHHOMN 3MUCCHUU.

Pacyerom anekTprueckoro Toka B razax,lporecchl HOHU3aluu U PeKOMOMHALINH.
Hcnonb30BaHUEM 3JIEKTPOIIPOBOTHOCTH C1a00MOHU3UPOBAHHBIX Ta30B.
Onpenenennem cuibl JlopeHna u cuiibl AMnepa.

3axonom buo-Casapa-Jlamnaca.

BuxpeBoii XxapakTep MarHuTHOT'O 10JIsl, MArHUTHBIM MOMEHT.

[Mupkysanus BEKTOpa MarHUTHOM MHYKIIMU B BAKyyM€, MarHUTHOE 110JI€ COJIEHOUIA.
OrmnpenerneHneM MOTOKOM 3apsDKEHHBIX YacTHLl B MAarHUTHOM IOJie. Y CKOPUTENIH U

AHAJIN3AaTOPBI 3aPAKCHHBIX YaCTHII.

18
19
20
21
22
23
24
25
26
27
28

[TpumenennemDddexra Xoa. BzanmonelicTBre mapauiebHBIX TOKOB.

Pacuerom notoka BeKTOpa MAarHUTHON UHAYKIUU.

Teopemoii ["aycca aJist moJis BEKTOpa MArHUTHOW MHAYKIIAH.

Hcnonb30BaHrEM SIBIICHUH JIEKTPOMAarHUTHOW UHAYKIWH.

3akonom Dapanes.

[IpaBunamu BpalieHus: paMKyd B MArHUTHOM T1oJie. UHIyKTUBHOCTh KOHTYpa. CaMOMHIYKIIHS.
OnpenenenneMTokoB MyKo, TOKM IIPU pa3MbIKAaHUU U 3aMbIKAHUH 3JIEKTPUYECKON LIETIH.
OnpeneneHneMB3aUMHON HHAYKIIHS.

OrnpenesieHneM HEPrUM MarHUTHOT'O TOJIS.

BuxpeBbIM 271€KTpUYECKUM IT0JIEM. TOK CMEIEHUSI.

Cucremoii ypaBHeHUI MakcBeiia B MHTErpajibHON U nuddepennmnansaoii hopme CKOpoCTh

pacrpoCTpaHEHHUS AIEKTPOMATrHUTHBIX BO3MYILIEHUM.

29
30

HMHBapraHTHOCTBIO ypaBHEHNH MakKcBesia OTHOCHTENILHO TIpeoOpa3oBanuii JlopeHa.
PenaruBucTckuM npeodbpazoBaHueM MOJEH, 3apsA0B U TOKOB. OTHOCUTEILHOCTh MAarHUTHBIX U

AIEKTPUYECKHUX IMOJICH.

31
32
33
34
35
36
37
38
39
40
41
42

DIIEKTPOHHOM Teopuel AUCIEPCUH CBETA.

[Tormomenunem (abcopOuust) cBera. Paccestaue crera. Mznydyenne BaBunoBa — YepeHkoBa.
CrpoeHueM rapMOHUYECKOTO OCIIILIATOPA.
OU3NYECKUMMAasITHUKOM.

KonebarenbHbIM KOHTYPOM.

CnoxxeHueM KoeOaHmi.

MexaHn4YeCKre 3aTyXalolue KOJIeOaHusl.

OCHOBHBIMHU 3aKOHAMU OITUKH.

[TocTpoeHreM n300paKeHHIA IPEIMETOB C IIOMOIILIO JTH3.
AGeppaiuy ONTHYECKUX CUCTEM.

[TpruMeHeHneM OCHOBHBIX (DOTOMETPHUYECKUX BEIIUYHH.
CBolCTBaMU 3JIEMEHTOB JIEKTPOHHON ONTHUKH.



43
44
45
46
47
48
49
50
51

Mertonamu HaOIIOACHHSI HHTEPPEPEHIIUU CBETA.

MetonamunnaTepdepeHIny CBeTa NPy OTPAXKEHUU OT TOHKHUX IJICHOK.

ITpunnunowm I'roirenca - @penes.

ITpuznakamu 30H @peHens.

Metoaukoii pacuera nudpakunn Openens Ha KPyTrJioM OTBEPCTUHU U TUCKE.

Meroaukoii pacueta audpakiun OpayHrodepa Ha OJHOM MIEITH.

MeToauKko# pacuera paccenBaHus CBeTa, TU(PPAKINUU Ha IPOCTPAHCTBEHHON PELIETKE.
MeTtoaukoii onpeenenys pa3penaroneii ctocoOHOCTH ONTHUYECKUX MPUOOPOB.
MeTo1uKo# OlpeieaeHUSNONAPU3ALMU CBETA IPU OTPAXKEHUN U IPEJIOMIICHUH HA FPaHULEe

ABYX OUIJICKTPHUKOB.

52
53
54
55
56
57
58
59
60
61
62
63
64

MeToaukoi onpeaeICHUAIONAPU3ALUHU [IPYU JBOMHOM JIyYENTPETOMIICHUU.
MeToauKoi BBIOOpanoasspU3alMOHHBIX IPU3M U MOJIIPOUIOB.

MeTtouka aHanu3a MoJsIpU30BaHHOIO CBETA.

Onbrtom ®@uso.

OneiTom MaiikenbcoHa.

Dddexrom Jlomaepa.

3akonom Kupxroda. 3akonom Credana - bonpiimana u 3akonom Buna.
®opmynamu Panes - xxunca u [nanka.

VYpaBuenusimu GoTorPQexTa u uX IPUMEHEHUEM.

Macca u umnynsc ¢poToHa.

Oddexrom Kommrona.

EnnHCTBOM KOPITyCKYJISIPHBIX M BOJTHOBBIX CBOICTB 3JIEKTPOMAarHUTHOTO M3TyUYCHHUS.
Monensmu aroma Tomcona u Pezepdopaa.

65 JIuHeyaThiM CIIEKTPOM aToMa BOJOPOIA.

66 IToctynaramu bopa.

67 OnbsiTamu @panka u ['epiia.

68 KopryCKyJIsipHO-BOJTHOBBIM JyaJIu3MOM CBOMCTB BELIECTBA.
69 HekoropsiMu cBOMcTBaMU BOJIH Jie bpoiiss.

70 IIpyHIMIIOM HEOIIPENEIEHHOCTH.

71 Ypasuenuem lllpenunrepa.

72 CTaTUCTUYECKUM CMBICIIOM BOJIHOBOW (DYHKILIUH.

73 KBaHTOBaHHUEM DHEPTHM.

74 KBaHTOBaHHEM MOMEHTA UMITYJIbCa.

75 TlpyUHIUIIOM CYTIEPIIO3UIUH.

76 IIpox0>KACHNEM YaCTULIBI Yepe3 OTECHIUAIBHBIN Oapbep.
77 TynHenbHbIM 3D PerToM.

78 JINHEWHBIM TapMOHUYECKUM OCLUJUIATOPOM B KBAHTOBOW MEXAHHUKE.
79 [Ipu3HakaMu aToma BOJAOPO/ia B KBAHTOBON MEXAHUKE.
80 CriekTpamu HICIOYHBIX METAJIOB.

81 MarHuTHBIM MOMEHTOM aToMa.

82 PEeHTreHOBCKUMU CIIEKTPaMHU.

83 IIpupo10ii XUMHUYECKUX CBSI3CH.

84 MonexyispHbIMU CHEKTPAMH.

85 KoMOMHAIIMOHHBIM pacCEeMBAaHUEM CBETA.

86 BbIHY X 1€HHBIM U3J1y4ECHHUEM.

87 KBaHTOBOI CTATUCTUKOM.

88 dyHkuMel pacnpeaeseHus.

89 IlonsTueM o KBaHTOBOM cTaTucTUke bo3ze-DitHimreitna u ®epmu-Jlupaka.
90 KBaHTOBOI TEOpHEH TEMIOEMKOCTH.

91 KBaHTOBYIO TEOPHUIO JIEKTPOIPOBOJHOCTH METAJIJIOB.

92 CBepXnpoBOANUMOCTb.

93 CtpoeHreM KpUCTaJJIOB.

94 ToueunbiMu nedexTamu B Kpuctawiax. Jluciokamueii.

95 IoHsAiTHEM JIFOMUHECUECHIIMU TBEPJIBIX TEJI.



96 IlouaTreM O 30HHOM TEOPUHU TBEPIBIX TEII.

97 llonsiTueM coOCTBEHHAs TPOBOAUMOCTH MOJIYIIPOBOIHUKOB.
98 IlonsAaTHEeM MPUMECHASI MPOBOAUMOCTD MOJTYTPOBOIHUKOB.
99 IlonsaTreM GoTONMPOBOIUMOCTH TOJIYITPOBOTHHUKOB.

100 TloHsATMEM KOHTAaKTHas pa3HOCTb IIOTEHIIUAJIOB.

101 CocTtaBoM U XapaKTE€pUCTUKaAMU aTOMHOTO SiJpa.

102 TloHsTHSAMM Macca U SHEPIUsl CBSI3U sipa.

103 MoaensiMu aTOMHOTO fJpa.

104 SnepHBIMH CHIIaMH.

105 PamnoakTUBHOCTEIO.

106 SnepHBIMU pEAKLUSAMMU.

107 denenuem sapa.

108 TepmosaepHBIMHU peaKLUsIMU.

109 Bwugamu B3aMOACHCTBUS U KJIaCCAMU AJIEMEHTAPHBIX YaCTHIL.

1. Kpurepuu onieHMBaHUS KOMIIEeTEeHIN

Ol1leHKA «OTIIMYHOY» BBICTABISAETCS CTYACHTY, €CJIH OH

3HaeT: OCHOBHBbIC (PHU3MUECKHE 3aKOHBl U MPHUHIIMIBI, KOTOpBIE JIEKAT B OCHOBE PA3IUYHBIX
TEXHOJIOTHUECKUX TPOIECCOB, MPUHIIMNAX JCUCTBUS Pa3IUYHBIX ammapaToB, MAIIMH U MPHUOOPOB;
(bU3NYECKYIO CYITHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB U SIBICHUM;

yMeeT: aHaJTU3UPOBaTh U (HOPMYIUPOBATH OCHOBHBIC (PM3MUECKUE 3aKOHBI W MPUHITUIIBI TIPU aHATTN3E
MOPUPOJIHBIX M TEXHUYECKUX TMPOILIECCOB U SBJICHMI, BO3HHUKAIOUUX B MPOdeCcCHOHATHHON
JIeATEeTLHOCTH; MPU pa3pabOTKE HOBBIX TEXHOJOTHUYECKHX IPOIIECCOB, MPOU3BOJICTBEHHBIX MAIIUH U
KOMIUIEKCOB C IPUMEHEHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIajieeT: HaBbIKAMH HATYPHBIX JKCIIEPUMEHTOB C TOCIEAYyIOIe 00pabOTKON WX pe3yibTaToB,
METOJIJaMU MAaTeMaTUYECKOT0, KOMIBIOTEPHOTO U (PU3MUECKOTO MOJESIUPOBAHMS, METOIAMHU PEIICHUS
TEeXHUYECKUX 3aJay, pacuera MNPOM3BOJICTBEHHBIX MPOLECCOB W KOHCTPYUPOBAHHUS COOPYKEHHH,
MAIIMH U TEXHOJIOTUYECKOTO 000PyT0BaHUS.

O11eHKa «XOpPOIII0» BBICTABISETCS CTYJICHTY, €CJIH B 0a30BOM M YAaCTHYHO B IOBHIIIICHHOM YPOBHE
OH:

3HAET: OCHOBHBbIE (M3MUYECKHE 3aKOHBI W TPUHIIMIBI, KOTOPBIC JIEKAT B OCHOBE Pa3IMYHBIX
TEXHOJIOTHYECKHUX IPOIIECCOB, MPUHIMUIBI ACUCTBUSA PAa3NUYHBIX alMaparoB, MAlIMH U TPUOOPOB;
(U3UYECKYI0 CYIIHOCTh Pa3HOOOPA3HBIX MPUPOJHBIX MPOIECCOB M SIBJICHHI; MPOIECCHl B3aWUMHOTO
peoOpa3oBaHusl ANEKTPUICCKON U MEXaHUYECKOW SHEPTUH;

yMeeT aHaJu3UpOBaTh U (POPMYIMPOBATH OCHOBHBIC (PM3MUECKHE 3aKOHBI U MPUHITUIIBI, KOTOPHIC
JIeKaT B OCHOBE PA3JUYHBIX TEXHOJOTHMYECKUX MPOLECCOB, NPHUHIUIIBI JCHCTBUS pPa3IUYHbIX
arnmapaToB, MaIllliH W TMPUOOPOB; (PU3UUYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPHUPOIHBIX MPOIECCOB H
SIBIICHU; TIPOIIECCHI B3aUMHOTO MpeoOpa3oBaHus dNEKTPHUSCKON 1 MEXaHUUECKON YHEPTHH;

BJIQJICET; HABBIKAMU HATYPHBIX IKCIIEPUMEHTOB C MOCIEAyIomeld o0pabOTKOW WX Pe3yiIbTaToB,
METOJIJaMU MAaTeMaTUYECKOr0, KOMIBIOTEPHOTO U (PU3MUECKOTO MOJSIUPOBAHMS, METOIaMHU PEIICHUS
TEeXHUYECKUX 3aJa4y, pacuera NPOM3BOJICTBEHHBIX MPOLECCOB W KOHCTPYUPOBAHHUS COOPYKEHHH,
MAIIMH U TEXHOJIOTUYECKOTO 000PYT0BaHUS.

O1eHKa «YOBJIETBOPUTEIHHOY BBHICTABIISICTCS CTYACHTY, €CJIM YaCTUYHO B 0Oa30BOM OH:

3HAET HEKOTOpbIE METOJbl aHAJIW3a M MOJEIUPOBAHUS, TEOPETUUYECKOTO U IKCIEPUMEHTAIBLHOIO
HCCIeI0BaHMs, (U3HUECKYIO CYITHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB U SIBJICHUI;

yMEeT YacTUYHO  AaHAIM3UpOBaTh U (OPMYJIHUPOBATH  METOABI  TEOPETHUECKOTO |
AKCIIEPUMEHTAIILHOTO UCCIEAOBaHUS, (PU3MYECKYIO CYIITHOCTh PA3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB
U SIBIICHMI;

Ol1leHKa «HEYJAOBICTBOPUTEIIBHO» BBICTABIISICTCS CTYACHTY, €CIi B 0a30BOM YpPOBHE OH HMMEET
MOBEPXHOCTHBIC HETMOJTHBIC 3HAHUS OCHOBHBIX (PM3MYECKHX 3aKOHOB M MPHUHIIAIIOB, KOTOPHIE JIEKAT B
OCHOBE Pa3JIMYHBIX TEXHOJIOTHUYECKUX MPOIECCOB.



2. Onucanue MIKAJbI OLEHUBAHUA

[Ipomexyrounass arrectamus B (OpMe OdK3aMEHa MpEAyCMaTpHUBAET IPOBEICHUE
00s13aTeIPHON PK3aMEHAITMOHHOW TIporeypbl U oneHuBaeTcs 40 6amtamu u3 100. MuHuManpHOE
KOJIMYECTBO 0ayuioB, HeoOXoaumoe Ui JOIMycka K 9K3aMeHy, cocTaBiser 33 0Oara.
[TomoXUTENbHBIM OTBET CTYJICHTa Ha OHK3aMEHE OIICHUBAETCS PEHTHHTOBBIMU OallaMHU B

JMaria3oHe

or 20 1o

HEYI0BJIETBOPUTEIIHOM.

40

(20<8.,,,<40),

OllIEHKa

MEHbIIIC

20 OamwioB

[IIkana COOTBETCTBHSI pEHTUHIOBOTO Oajia 3K3aMeHa S-0aJllTbHOW CUCTEME

PelTHHIOBBIH 02J1J1 IO JUCLMIIIMHE Ornenka nmo 5-0a/IbHOI cucTeMe
35-40 OTIM4HO
28 —-34 Xopouio
20-27 Y 10BIETBOPUTENBHO

1. Mertonuyeckne MaTepualibl, ONpeae/siiONde NPoOUeIypPbl OLEHUBAHUSI 3HAHWN, YMEHWIA,
HABBIKOB U (MJIH) ONBITA JeATEIbHOCTH, XaPAKTEePU3YIOIIHX ITANbI (POPMUPOBAHUS KOMIIETEHIUIM

[Tpouiemypa mpoBeaeHus SK3aMeHa OCYILECTBIISIETCS B COOTBETCTBUHU ¢ [lonoskeHrneM o mpoBeieHnn
TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTallii OO0YYarOIIMXCsl TI0 00pa3oBaTeIbHBIM

nporpammam Baiciero oopazosanusi B CKOY — nporpamme OakanaBpHaTta.

B sK3amMeHaMOHHBIN OMIIeT BKITIOYAIOTCS /IBa TEOPETUUECKUX 3aaHusl (0a30BBI M TIOBBIIICHHBIN

YPOBEHb) U JIBa MMPAKTUYECKUX 3a7aHKs (0a30BOT0 U MOBBILIIEHHOTO YPOBHEH).
Jlns noaroroBku o Ounery orsoaurcsa ot 30 MUHYT 10 60 MUHYT.

HpI/I IOATOTOBKE K OTBCTY CTYACHTY IIPCAOCTABIEICTCA IIPABO IIOJIb30BAHUA CIIPABOYHBIMH

MaTepUaiaMu, KTbKYJISITOPOM.
[Tpu mpoBepke MPaKTUUECKOTO 3a/IaHKS, OLICHUBAIOTCSL:
-METOJI PEIICHUS 3aJaHuS;

~TIOJIXO]I;

~TOYHOCTb PACUYETOB;
-[IOCJICZIOBATEIHOCTh U PAIIMOHATBHOCTD BBITIOJHCHHSI.

O1IeHOYHBII JTUCT CTyIeHTa (KH)
OreHKa CKIIABIBACTCS KaK cpeHee apu(hMETHISCKOS U3 TISTH OIICHOK: TPAaBHILHOCTh OTBETA;
YMEHHE TPUBOAUTH pPA3IMYHbIE TOYKH 3PEHHUS Ha aHAIM3UPYEMYyIO0 MpoOJieMy; yMEHHe
MIPUBOIUTH TIPUMEPHI; YMCHHE OTBEYATh HA JOIOJIHUTEIBHBIC BOTPOCHI; BIIAJICHUE HAaBBIKAMU

daHaJIn3a TCKCTOB

®.1.0., Ne rp.

OrneHka OrneHka OneHka OrneHka OrneHka HUrorosas
MPAaBUIBHOCTH | YMEHHUS yMEHUs YMEHUs BJIAJICHUS OIIEHKAa
OTBETAa HpI/IBO}II/ITB HpI/IBO)II/ITI) OTBC€YAaTh HA | HABBIKAMHA

pazuyHbIe MIPUMEPBI JIOTIOTHHUTE]I | aHaJIn3a

TOYKHN 3peHI/I$I BHBIC TCKCTOB 110

Ha BOIIPOCHI JMCIMITINH

aHAJN3UPyEeM e

VIO IpoOIeMy

CUHUTACTCA




17
18
19

20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43

Bomnpocs! 1751 codecenoBanus

ba3oBblii ypoBeHb
2 cemecTp

[IpenmMet 1 3HaUEHUE AUCUUTUTHHBI (U3UKH. MeTo bl (PU3NUECKOTO UCCIIEIOBAHMSI: OIIBIT,
TUIIOTE3A, SKCIIEPUMEHT, TEOPHSL.

CBs3b (DM3HMKH C IPYTUMH HayKaMu U TeXHUKOW. O0I1as CTpyKTypa U 3a7auu Kypca Gu3nKu.
DU3NYECKOE SIBJICHUE.

OCHOBHBIE €IMHUIIBI U3MEPEHHS U CUCTEMBI €IUHULL.

[TorpenrnocT U3MepeHU, CUCTEMATUYECKUE U CITyYalHbIE OIIMOKH; HICTOYHUKH
MOTPEIIHOCTEN U3MEPEHUH.

DU3NYECKUI 3aKOH.

UYro npezacrasnseT co0oil pusnueckast MOENb PearTbHOT0 0ObEKTA UM SIBICHUS.
Knaccudukanus puzndeckux 3aaad.

MexaHuka U ee pa3aensl.

Mexanuueckoe IBHKEHUE U €T0 BUIBI.

VYpaBHEHUE NBUKEHUS TOUKH.

CxkansipHoe niosie. BexropHoe moe.

Ilepemenienue, myTh, CKOPOCTh U YCKOPEHUE TOUKH.

OxapaxTepu3yiTe NOHITHS: MTHOBEHHBIC 3HAUEHHSI CKOPOCTH, YCKOPEHHUS

VYTI10Bast CKOPOCTh M YIJII0BOE YCKOPEHHE Tea.

KpuBonuneitnoe apmxenue Touku. [lepemenienue, myTh, CKOPOCTh M YCKOPEHUE TOUKHU TIPU
KPUBOJMHEHHOM JBUKCHUH.

HopManbHO€ 1 TaHT€HIIMAIbHOE YCKOPEHHS TOUKHU.

[locTynarenbHOE ABMKEHUE TBEPAOIO TENA.

Bpaiienue TBep10ro Tejia BOKpYr HENOABUAKHOM OCH. [ToHATHE O MIIOCKOM IBUKEHUH
TBEPJOTO TeJa.

[TonsiTust pU3NIECKOTO U CTAIIMOHAPHOTO TIOJICH.

3amMKHyTas1, U30JIMPOBAHHAS CUCTEMA.

[ToHsTHE COCTOSIHUA B KJIACCUYECKON MEXAHUKE.

Jedopmaruu TBep0TO TENA.

YpaBHEHUSI IBUKEHHUSL.

WNHepuuanbHble 1 HEMHEPUUAIBHBIE CUCTEMBI OTCUETA.

[Tpuniun oTHOCUTENBEHOCTH [ anuiest.

I'paHu1IBl TPUMEHUMOCTH KIACCUYECKON MEXAHUKU MaTE€pPHUAIbHBIX YACTHIL.

[IpaBuna COKEeHHUS CKOPOCTEN B KIIACCHUECKON MEXaHHKE.

['1aBHBIE MOMEHT UHEPLIMH.

OT 4ero 3aBUCUT MOMEHT MHEPLIUU OJHOPOIHBIX TEJl, UMEIOIIUX PABUIHHYIO
reoMeTpU4ecKyto Gpopmy.

OceBoii MOMEHT WHEPIIMHU TBEPIOTO Tea.

Teopema IlITeitHepa: MOMEHT HHEPLIMU OTHOCUTEIBHO MPOU3BOJIBHON OCH BPAILECHUS.
MOMEHT CUJIbI OTHOCUTEIIBHO HEMOABUKHON TOYKH.

OCHOBHOE ypaBHEHHE TMHAMHUKHN BPalIaTEIbHOTO IBMXKEHHS TBEPAOIO Tea.

MOMEHT UMITyJIbCa TBEPIOTO TEJIAa U3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.
I'upockonmueckuii 3 dexT.

3akonsl ['anunes-HproToHa.

[Tpupona cum.

Cunel ynpyroctu. 3axoH ['yka.

Cuiibl TpeHus.

Cunel HHEpLUUH.

MoOMEHT CUJIBI.

MomeHT uHepuMH TBEPIOTO TeNa.



44 MOMEHT UHEpPLIUU CUCTEMBI.
45 OcHOBHOE ypaBHEHHME IMHAMHUKHU BpalIaTEIbHOIO IBM>KEHHS TBEPAOIO Tea.
46 Kuneruueckas SHEpIus BpallaTeIbHOTO ABUKEHUS TBEPIOTO Tela
47 TloHsATHE O MEXaHUYIECKON CHCTEME.
48 WMmyibC MaTeprabHON TOYKHA M MEXaHUUCCKON CHCTEMBI.
49 3akoH coxpaHEeHHs UMITyJbca Kak (yHIaMEHTaIbHBII 3aKOH MPHUPO/IBL.
50 IleHTp Macc MEXaHHYECKON CHCTEMBI.
51 Teopema 0 ABMKEHHH LIEHTPA MACC CHCTEMEL.
52 JIBmxeHHe Tena MepeMEHHON MacChl.
PaboTa 1 MOIIHOCTP CHITBI.
53 Kunetnyeckas SHEPTHS.
54 TloreHImaabHAas SHEPTHSL.
55 KoHcepBaTUBHBIC 1 HEKOHCEPBATUBHBIC CHJIBL.
56 3akoH COXpaHEHMs YHEPTHUH.
57 CTOnKHOBEHUE YACTULL.
58 OO6uime NPUHIMIBI TOCTPOCHHS CUCTEM YIIPABICHUSI JIICKTPOIPHUBOIAMH.
JIMHaMHUYECKHE U CTATHCTUYECKUE 3aKOHOMEPHOCTH.
59 TlapameTpbl COCTOSIHHMS ra3a.
60 OnbITHBIC 3aKOHBI HICATHHOTO Ta3a.
Cratuctuueckuii MeTo/I.
61 TepmoauHaMUYECKUN METO/I.
62 IlapameTpsl cocTOsIHUS raza.
63 VYpasuenue Mengeneena - Knaneiipona.
64 OrnbITHBIE 3aKOHBI UJI€ATTLHOTO Ta3a.
65 OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH HICATHHBIX Ta30B.
66 3axkoH Makcsemia 0 pacpeesIEeHUH MOJIEKYJI HIEATIbHOIO raza o CKOPOCTSAM U SHEPIHU
TEIJIOBOT'O JABUKEHUSI.
67 Pacnpenenenue bonbimana.
68 Pacnpenenenne ['n66ca.
69 bpoyHOBCKOE IBUKEHHE.
70 SBneHus nepeHoca B TEPMOJMHAMUYECKHX HEPABHOBECHBIX CUCTEMAX.
71 JIucddysus, TEIIONPOBOTHOCTb, BSI3KOCTb.
72 TemmoemkocTs. PaboTa IpH pas3IMdYHBIX H30IMPOIECCcax.
73 Anuabartudeckwuii poriecc. [TOMUTPONHBIIA TPOIIECC.
74 Kpyrosoii mporiecc.
75 OGparuMbie U HEOOPATUMBIE TEIIIOBBIE MPOLECCHI.
76 Cratuctudeckue pacrpeaeaeHus.
77 BeposTHOCTD M (MITyKTyaluH.
78 TepmoaunamMuueckue QyHKITUH.
79 BuytpeHHss 3HEprus, padboTa U KOJTHYECTBO TEIUIOTHI.
80 IlepBoe Hayano TEPMOJIUHAMUKH.
81 TemnnoeMKoCTb.
82 PaboTa npu pazauvHBIX W30 MPOIEccax.
83 Anmabartmueckuii mporecc.
84 TlomurpomHsrii mporiecc. Kpyrosoii mporecc.
85 OO6patumble 1 HEOOPATHMBIE TEIUIOBBIEC MPOIECCHL.
86 BeH3UHOBBIN IBUTATEND.
87 TlpuBeaeHHOE KOIHYECTBO TEIUIOTHI.
88 Durpommsa. CTaTHCTHYECKOE TOIKOBAHHUE SHTPOIIHH.
89 Bropoe Havao TepMOIUHAMHUKH, €r0 HHIOCO(DCKHIA CMBICI.
90 Teopema Hepmcra.
91 Huxn Kapuo. KIT/I uukina.
92 TemnyoBble NBUraTe N U XOJIOHIbHBIC MAIIHHBI.
93 XonoaunbHUK, KOHIHIHOHED, TEIUIOBOM HaC.



94 Kunaxoe cocrosiaue. CTpoEHHE KUIKOCTEN.

95 TloBepXHOCTHOE HATSKEHHE.

96 SIBieHus Ha TPaHUIIE KUIKOCTH M TBEPIOTO TEJIA.

97 KanunnspHsle SBICHHUS.

98 SIBieHus Ha TPaHMIIE KUIKOCTH M TBEPIOTO TEJA.

99 ®asoBble paBHOBECHS U MpeBpalieHus. VcrapeHue u KOHIECHCAIIUS.

100 PaBHOBecHE KUIKOCTH U HACKIIIEHHOTO Mapa. M3otepmsl Ban-nep-Baainbca.
101 Kpurugeckoe cocrosirume. [leperpersiii map u neperperas sKUIKOCTh (METaCTaOHIIbHBIE COCTOSHHSA).
102 TlnaBnenue u kpucrau3anus. Pa3oBas 1uarpaMma COCTOSIHHS.

103 Vpasuenune Knaneiipona-Knaysuyca. TpoitHast ToUKa.

104 Kpuruueckas Touka. Kputuyeckas remieparypa.

105
106
107
108
109
110
111
112
113
114

01N DN KW~

10
11
12

13
14
15

16
17
18
19
20
21
22
23
24
25

@®a30BbIe MEPEX0/bl BTOPOrO PoOa.

Konebanus 1 X OCHOBHBIE XapaKTEPUCTUKH.
MexaHn4eckne U TapMOHUYECKHE KOJIeOaHusl.
MasiTHuKH.

By aeHHbIE KOTEOaHMs.

CB000/IHBIC 3aTyXarOIIUE KOJIeOaHNSI.

BousnHoBoii npornecc. [1poaoabHbI U TONIEPEUYHbIE BOJHBI.
YpaBHeHHE MIOCKOH U c(hepruIecKoi BOIH.

BonnoBoe ypaBHeHME 151 3JIEKTPOMArHUTHOTO MOJIS.
CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH.

IoBbIlIEHHBIH YPOBEHD

duznueckas cuctema.

DU3NYECKUE BEIUYMHBI.

CocrosiHue GU3NIECKON CUCTEMBI.

Nneanuzanus Gpusnaeckoro o0bEKTa WK SBICHUS.

UYro noapasymMeBaeTcs MoJi HOHATHEM: pelieHue GU3nIecKon 3a1auu?

Ortansl pemeHus GU3NUECKUX 3a1ad.

AHanu3 GU3NYECKOM CYIIHOCTH 3a/1a4u.

Jnana3oHbl pacCTOSIHUNM, BPEMEHHBIX HHTEPBAJIOB U MACC, XapaKTEPHBIX JIJISl PA3IMUYHbBIX
pa3lieJIoOB €CTECTBO3HAHUA.

[IpocTpanCcTBEHHO-BPEMEHHbBIE OTHOLICHUSI.

®uznueckne Mojenu. KuneMarnueckoe onucaHue MEXaHU4EeCKOTO JBUKEHUSI.
IIpssMonuHENHOE NBUKEHNE TOUKH.

KpuBonuneiinoe nsmxenue Touku. [lepemenienue, nyTb, CKOpOCTh M YCKOPEHUE TOUKHU IIPU
KPUBOJUHEHHOM JBUKCHUHU.

HopmasibHOE U TaHT€HIIMAIBHOE YCKOPEHUS TOUKH.

[ToctynarenpHoE 1BUXKEHUE TBEPAOIO TEINA.

Bpamenue tBepaoro tena BOKpYT HENOABUAKHOM ocu. [ToHsATHE O MIIOCKOM ABUKEHUU
TBEPAOIO Tela.

[TonsiTus puU3MUECKOro U CTALIMOHAPHOTO MOJIEH.

3amMKHyTas1, M30JIMPOBAHHAS CUCTEMA.

[ToHsiTHE COCTOSAHUS B KJTACCUYECKON MEXAHUKE.

Jedopmariuu TBEpIOTO TEINA.

VYpaBHEHUs TBUKEHHUS.

WNuepuuanbHble 1 HEMHEPIUATbHBIE CUCTEMbI OTCUETA.

[IpuHuun oTHOCUTENBHOCTH [ "anues.

['paHuLibl TPUMEHUMOCTH KJIACCUYECKON MEXAHUKU MaTEPUAIbHBIX YACTHUII.

[IpaBuna cioxeHus: CKOPOCTEH B KJIACCUYECKON MEXAHHKE.

['1aBHBIA MOMEHT UHEPLUH.
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OT 4ero 3aBUCUT MOMEHT MHEPLUU OJHOPOJHBIX TEJl, UMEIOIIUX PABUIBHYIO
reoMeTpUYecKyo popmy.

OceBoil MOMEHT MHEPLIUH TBEPJOTO TENA.

Teopema IlITeitHepa: MOMEHT HHEPLMU OTHOCUTEIBHO MPOU3BOJBHON OCH BPAILLIECHHUS.
MOMEHT CUJIbI OTHOCUTENIBHO HEMOJABUKHON TOUYKH.

OCHOBHOE ypaBHEHHUE IMHAMHUKHN BPALIaTEIIbHOTO IBM>KEHHS TBEPIOIO Tea.

MoMeHT umnyJibca TBEPJOTro Tela U3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

I'apockonmueckuii 3 dek

Yro Takoe Bec Tena’?

OO0bsicHUTE TOHATHE HEBECOMOCTh

CuIibl TPEHUSI CKOJIBKEHHUS.

[TonsiTue ynap. AOGCOIIOTHO YNIPYTHHA yaap.

AOGCOIOTHO HEYNPYTUH yap.

[IpuHUIMIT IPUYMHHOCTU B KJIIACCUUECKOM MEXaHHUKE.

Teopema 0 ABM)KEHUU LIEHTPA MacC CUCTEMBI.

JIBrxeHue Tena nepeMeHHOU MACCHhI.

Pabora 1 MOITHOCTB CHJIBI.

KoHcepBaTrBHBIE 1 HEKOHCEPBATUBHBIE CHJIBI.

[TonHast MmexaHuueckasi SHEPTUsl CUCTEMBI.

[ToTeHumanbHas SHEPrus Tejaa Ha BbICOTE.

[ToTenmanbHas SHEPTUs MPYKUHBI.

CTOJKHOBEHHE YaCTULL.

JuccunaTuBHbIE CUCTEMBI.

KakoBa cBsi3p aMIUIUTY 16l U (pa3bl CMEIIEHUS, CKOPOCTH U YCKOPEHUS IPU MPSIMOIMHEHHBIX
rapMOHHYECKHUX KoJeOaHusIX?

B uewm 3axirouaeTcs uies MeTo1a Bpallarolerocss BEKTOpa aMIUIUTYAbI?

BreiBeute GopMyIibl 71 CKOPOCTH M YCKOPEHHUsS TAPMOHHUYECKU KOJICONFOIICHCS TOYKH Kak
(GyHKIIMHA BPEMEHH.

OT 4ero 3aBHCAT aMIUTUTYa U Ha4albHas (ha3a TapMOHMYECKUX MEXaHUYECKUX KoJeOaHui.
YeMmy paBHO OTHOUIICHHE IOJHOW IHEPrHMH TapMOHHYECKOTO KOJeOaHHS K MaKCUMalbHOMY
3HAYECHUIO BO3BPAIIAIOIIEH CUJIBI, BHI3BIBAIOIEH 3TO Kosiebanue?

Briseaure popmyssl A nepuoaa kojaebaHuil mpyKUHHOTO, GU3NYECKOTO U MaTEMaTHUYECKOTr0
MasITHUKOB.

Kakue mporieccbl IpOUCXOAST MPU CBOOOIHBIX TAPMOHUYECKUX KOJEOAHUAX B KojebaTeib-
HOM KOHType? UeM omnpenensercs ux nepuoa?

KakoBa  Tpaekropusi TOYKHM, Yy4YacTBYIOIIEHM  OJHOBPEMEHHO B  JIByX  B3aUMHO
NEPICHIUKYJISIPHBIX TapMOHHUYECKHUX KOJICOAHUSX C OAMHAKOBBIMU mepuomamu? Korma
MIOJIy4aeTCsl OKPYKHOCTb, Ipsimasi?

[To kakoMy 3aKOHY HW3MEHSETCS AaMIUTUTYAa 3aTyXaroluxX KojeOaHuid? SIBISAIOTCS JH
3aTyxarolue KoyuebaHus NepuoIndecKumMu?

[Touemy nOOPOTHOCTH SBIAETCS BaKHEUIIEW XapaKTEPUCTHUKOW pPE30HAHCHBIX CBOWMCTB
cucTeMsbl?

JnHaMu4yeckue 1 CTaTUCTUYECKUE 3aKOHOMEPHOCTH.

TepMmoanHaMuyeckas HIKaia TeMneparyp (3aBUCUMOCTH U3MEHEHUs o0beMa U JJaBJICHHUS).
Cpeassist KBaJpaTU4Hasi CKOPOCTh MOJIEKYJI UJI€AJIbHOTO Ta3a.

CpenHsis KUHETUYEeCKasi SHEPIUsl MOCTYNATEIbHOTO JIBHXKEHHSI OJHOW MOJIEKYJIbl UACAIBHOIO
rasa.

MonekyIapHO-KHHETUYECKUM CMBICT TEMIIEPATYPBL.

BepositHOCTB 1 piryKTyanuu.

3akoH Makcaeiia.

Haubonee BeposiTHast CKOPOCTh MOJIEKYJI HAEAIBHOTO rasa.

Cpeansisi CKOpOCTh MOJIEKYJIbI Ta3a (CpelHsis apupMeTHIecKas CKOPOCTh).

CkopocTH, XapaKkTepHu3yHOILUe COCTOSTHUE rasa.

bapomerpuueckas popmyna.
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Cpenusisi imuHa CBOOOTHOTO IpoOera MoJIeKyJI.

D¢ hEeKTUBHBIN THAMETP MOJICKYJIHI.

OmnbiT Jlammepra.

Omnpit TepHna.

Ilepenoc 3Heprun- 3akoH Oypsoe.

ITepenoc maccel — 3akoH Duka.

BuyTpenHnee Tpenue — 3akoH HproToHa.

Yucno creneHeit cBOOOIBI sl UCAIBHOTO Ta3a JKECTKUX MOJIEKYJI.
3akoH bonbiiMana 0 paBHOMEPHOM pacrpeAe]IeHUN YHEPTUH 110 CTENeHSIM CBOOOIBI (3aKOH
paBHOpaCHpe/IesICHN).

Yro sBNsETCA OHO3HAYHON (PYHKIMEH COCTOSTHHUS CUCTEMBI?
Bo3MoskeH 1 BeYHbII IBUraTelb NepBOro poaa?

PaBHOBECHBIE IPOLIECCHI.

Monsipnas TemioeMKocTb. CBsizb Mexay C Hc.

Koadduuuent [lyaccona.

[TonuTponHsIil iporiecc.

Kpyrosoii mpouecc.

OO6partumble 1 HEOOPATUMBbIE TEIIIOBBIE MPOIIECCHI.

W3menenue sHTpOIHUH.

HepagenctBo Kitazuyca sHTponuu 3aMKHYTON CUCTEMBI.
W303HTpONMIHBIN ITpOLIECC.

W3meHeHue sHTPOINH B Mpoleccax UIeaabHOro rasa.
Tepmuueckuii K03(HUIMESHT TOIE3HOTO ISHCTBUSA U1l KPYyTOBOTO MpoIiecca.
®opwmyia bosbimaHa.

[IpuHun Bo3pacTaHus SHTPOIIUH.

Tperbe HaUaIO TEPMOAMHAMUKH.

Teopema HepHcra.

3 cemecTp
ba3oBblii ypoBeHb

SHGKTpI/I‘lCCTBO 1 Maroe€Tus3M.

DIIEKTPOCTATUYECKOE T10JIE B BAKyyMeE.

Onextpuyeckuii 3apsaz. 3akon Kynona.

DJIeKTpOCTaTHYECKOE TTOJIE.

ITpuHIUI CYNEPIO3ULUH IIEKTPOCTATUYECKUX TIOJIEH.

Teopema ["aycca aiis SIEKTPOCTATUUECKOTO MOJISI B BAKyyMe.
Hupxymasius BEKTOpa HAIPSYKEHHOCTH 3JIEKTPOCTaTUIECKOTO OIS
[ToTeHuan 3neKTpOCTaTUYECKOTO MOJIS.

ONeKTpoCcTaTU4YecKoe MoJje B BellecTBe. THUIbI TUIIEKTPUKOB.
[Monspuzanus qusnexkTpukoB. [loaspu30BaHHOCTS.
Hanps>keHHOCTB 1Mo B AMAJIEKTPUKE. DIEKTPUIECKOE CMEICHHE.
Teopema ["aycca As1s1 AIEKTPOCTATUUECKOTO MOJS B TUAJIEKTPUKE.
VYcenoBus Ha rpaHulie pasjena AByX AUIIEKTPUUECKUX CPELl.
Cer”eTosIeKTPUKH.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE.
DJIEKTPOEMKOCTh YEAMHEHHOTO MPOBOIHUKA.
Konnencaropsl.

OHeprus MEKTPOCTATUYECKOTO MOJIS.

DHeprus 3aps>KeHHOTO MPOBOIHUKA.

DHeprus 3apsLKeHHOTO KOHASHCATopa.

Kiaccuueckas Teopus 31eKTpOIpOBOAHOCTH METAIIIIOB
DJIEKTPUYECKUH TOK, CUJIa U INIOTHOCTh TOKA.
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CTOpOHHHE CHIIBI.

[Tpupona CTOPOHHUX CHIL.

DIEKTPOABMKYIIAS CHJIA M HALIPSDKCHHUE.
ConpoTuBieHnEe MTPOBOAHUKOB.

3axoH OMa U1 HEOTHOPOIHOT'O yYacTKa LeNH
[TpaBuna Kupxroda 115 pa3BeTBICHHBIX IIETICH.
Momnocts Toka. 3akoH J[xoyins-Jlenna.

ITonsTue OHCPIUH.

Pabora cuiibl. DneMenTapHas paboTa CHUJIBL.

MoIHOCTS.

Kunernueckas sHeprus.

[ToreHumanbHas 3HEPrus.

3aKOH COXpaHEHUs SHEPTUH.

DIIEKTPUYECKUM TOK B BaKyyMe.

[TonsiTue smuccun. TepMoO3IEKTPOHHAS IMUCCHUSL.

DIIeKTPUYECKHUM TOK B rasax.

[Ipoueccsl HOHU3ALINH.

ITpouecc pekoMOMHaAIMH.

DIEKTPONPOBOAHOCTH CIAO0MOHU3UPOBAHHBIX Ta30B

[IpoBOIHUKY B AJIEKTPOCTATHYECKOM MOJIE.

DNEKTPOEMKOCTh YEIUHEHHOTO MPOBOIHHKA.

Konnencaropsi.

DHeprus 3JIeKTPOCTATUYECKOTO MOJIA.

DHeprus 3aps>KeHHOTO MPOBOIHUKA.

DHeprus 3apsKEeHHOT0 KOHIEHCATopa.

Kitaccnueckast Teopust 2IeKTPONPOBOJHOCTH METAJIOB
DNEeKTPUYECKUN TOK, CUJa U INIOTHOCTh TOKA.

CTOpOHHHE CHIIBI.

[Ipupoaa CTOpOHHUX CHIL.

DNEKTPOABUKYIAS CUJIA U HATIPSDKCHHE.

. ConpoTuBiaeHNE TPOBOJHUKOB. 3aKkOH OMa JIsi HEOJHOPOAHOTO YYaCTKa LIETIH.
[TpaBuna Kupxroga ams pa3BeTBICHHBIX HETICH.

MormuHocTs Toka. 3akoH Jlxoynsa-Jlenua.

[TonsaTtue sHEprUN.

Pabora cuibl. DneMenTapHas paboTa CUIIBL.

MoIHOCTS.

Kunernueckas sneprus. [loTeHumanbHas sHeprus. 3aKOH COXPaHEHUS! SHEPTUH.
OcCHOBHBIC TIOHATHS, TIOJIOKEHUS, BUABI M JOPMBI YHEPTHH.
DNEeKTpOMarHuTHAs SHEPrUsl — AKTUBHASA U PEAKTUBHAs COCTABJISIFOLIUE.
DIIEKTPUUYECKOE HAIPSIKEHUE, TOK, MOIITHOCTb.

Ennnunne! nsmepenus. @yH1aMeHTaIbHbIE 3aKOHBI U TOHATHS JJIEKTPOTEXHUKHU:
MarHutHO€ noJie JBMKYILErocs 3apsija.

Cuna Awmmnepa. Cuna JlopeHa.

JBr>KeHuUE 3apsKEHHBIX YaCTUL B MATHUTHOM IIOJIE.
3axon Dapages.

YpaBueHus: Makcaena.

DJIeKTPOMarHUTHBIE KOJIeOaHusl.

Bpaienue paMKu B MATHUTHOM I10JIE.
NH1yKTUBHOCTH KOHTYpA.

CamouHayKLHs.

Toxku dyko.

Toxu npu pa3MbIKaHUU U 3aMBIKAHUU JJIEKTPUUECKOM LETIH.
B3anmuas nagykuus.

Tpanchopmartopsl.
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77 DHeprusi MAarHUTHOTO TOJIsS

78 OcCHOBHBIE 3aKOHBI ONTHUKHU.

79 IlonHoe oTpakeHue.

80 Tonkue IUH3BI.

81 UM3oOpakeHue npeaIMeToB ¢ TOMOIIBIO JIMH3.

82 AGeppanuu ONTHYECKUX CUCTEM.

83 OcHoBHbIe HOTOMETPHUUECKUE BETMUUHBI U TUHHUIIBI UX U3MEPECHUS.
84 DreMeHTBI 3JEKTPOHHON ONTHUKHU.

85 PazBuTHe npeacTaBieHU O MPUPOJIE CBETA.

IloBbIIEHHBIN YPOBEHb.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.
Wutepdepenuus cpeta.

Metobl HaOMrOIeHUsT UHTEP(GEPECHIINY CBETA.
WuTepdepeHnys cBeta Npu OTPaKeHUH OT TOHKUX IJICHOK.
[TpumeHenne UHTEPPEPEHIINN CBETA.

[Tpunnun I'tolirenca - @penerns.

3oHbl Openens.

[TpsimonuHEHOE pacIpOCTPAHEHHE CBETA.

Judpakius Openenst Ha KPyTrJioM OTBEPCTUH U JTUCKE.
Hudpakuus @paynrodepa Ha OAHON HIEITH.
Judpakiuonnas pemerka. [IpocTpancTBeHHas pelIeTka.
Paccesnue cera. Jludpakuus Ha IpOCTPAaHCTBEHHON PELIETKE.
Pazpemaromas ciocoOHOCTh ONTHYECKUX TPUOOPOB.
[TonsTHe o romsorpagpumu.

EcTecTBEHHBIN U NOJIAPU30BAHHBIN CBET.

Honxpmaunﬂ CBC€Ta IIpH OTPAXKCHHUU U IIPCIOMIICHUHN Ha I'PaHUILIC IBYX TUIJICKTPHUKOB.

[Tonstpusanus Ipu ABOMHOM JIy4EIIPEIOMIICHUU.
[TonsipuzanmoHHbIE IPU3MBI U TOJIIPOUBI.

AHanu3 NoJaspU30BaHHOIO CBETA.

HckyccTBeHHas onTHYecKasi aHU30TPOIIHSL.

Bpaienue miockocTu noJisipu3alum.

CKopocCTh CBeTa.

OrnbiT ®u30.

OneiT MaiikenbcoHa.

Dddext Jomrepa.

TerutoBoe M3ITydeHNe ¥ TIOMHUHECIICHIIUS.

3akon Kupxroda.

3akon Credana - bompriMaHa u 3akoH Buna.

®opmyinsl Panes - Jxunca u Ilnanka.

Onrryeckas MIPOMETPHSL.

TemnoBeie ncrounuku cBeta.®otoaddekt u ero npuMeHeHue.
Macca n nmirynbc (hOToHa.

Jasnenue ceera. Dpdexr Komnrona.

EMMHCTBO KOPIYCKYIISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3JTyYCHHUS. .
Bopogckast Teopust aToMa BOAOPO/IA.
Monenu atoma Tomcona u Pesepdopra.
JIuHeyaTslii CIEKTp aToMa BOJOPOAA.
IToctynatel bopa.

Onpitel ®panka u I'epua.

Cnekrtp aroma Bojopoza o bopy.
ATOM BOJIOpO/ia B KBAHTOBOW MEXaHUKE.
CrexTpsl MEIOYHBIX METAIOB.
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[[InprHa CIIEKTPAIbHBIX JIUHUM.
MynbTUILIEKCHOCTD CIIEKTPOB U CIIUH 3JIEKTPOHA.
MarHuTHbIii MOMEHT aTOMa.

PeHTreHoBCKHE CIEKTPBI.

Monmnekyasbl. [Ipuposa XuMHUYECKOW CBSI3H.
MounekypHbIE CIEKTPBI.

KoMOuHannonHoe paccessHie cBeTa.
BbIHYX/1I€HHOE H3IIyYeHHE.

Jlazepsl.

KBaHTOBas cTaTucTUKA.

®da30BoOe IIPOCTPAHCTBO.

DyHKIUS pacnpeeeHusl.

[Tonsitue o kBanToBOM cTaTtucTuke boze-OiinmTeitna u ®epmu-/lupaka.
BBIpOKI€HHBIH 3JIEKTPOHHBIN ra3 B MeTaJlIax.
KBaHTOBAas TEOpUs TEIIIOEMKOCTH.

@DOTOHBI.

KBanToBast Teopust 371€KTPONPOBOJHOCTH METAILIIOB.
CBepXIpoBOAUMOCTb.

CtpoeHne KpucTaioB.

Toueunsle nedexTsl B KpucTauiax. Jucinokanuu.
JlromuHecIeHIUS TBEPBIX TE.

[TonsiTHE O 30HHOW TEOPUH TBEPJBIX TEI.
Mertaibl, AUINEKTPUKH, TTIOTYTTPOBOAHHUKH.
CobcTBeHHas MPOBOJUMOCTD OTYTIPOBOTHUKOB.
[IpumecHas MPOBOAUMOCTH MOIYIIPOBOIHUKOB.
DOTONPOBOIUMOCTH MOIYITPOBOIHUKOB.
JlromuHecIeHIUS TBEPBIX TEl.

KoHTakTHas pa3HOCTh NOTEHLIUAJIOB.
TepMOdnEKTpUUECKUE SIBICHUS.
[TonyrnpoBOIHUKOBBIE TUOABI U TPUOBI..

CocraB 1 XapakTepUCTUKHA aTOMHOTO SIpa.
Macca u sHeprus cBs3u ajpa.

Mogenu aTOMHOTO s1Ipa.

SlnepHble CUIBI.

PannoakTuBHOCTG.

SnepHble peakuuu.

[enenue snuep.

TepmosinepHble peakiuu.

Bupl B3aMMOAEHCTBUI U KJIACCHI AJIEMEHTaPHBIX YACTHII.
MeTtoabl perucTpauuu 1EMEHTAPHBIX YaCTHULL.
TemnoBoe U3JIy4eHUE U JIIOMUHECIICHIIUS.

3akon Kupxroda. 3akon Credana - bonpiiMana u 3axkoH Buna.
®opmysl Panes - [xunca u [lnanka.
Onrtryeckast IMpOMETPHSL.

TennoBble HCTOYHUKHU CBETA.

dotorhexT u ero npuMeHEeHHE.

Macca u ummynsc (GoToHa.

Hasnenue ceera. Dpdexr Komnrona.

EanHCTBO KOPIyCKYJISIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3TyUCHHUS.
Mopenu atroma Tomcona u Pesepdopna.
JIvHeyaTslii CIEKTp aToMa BOJAOPOAA.
IToctynatel bopa.

Onpitel ®panka u ['epua.

Cnekrtp aroma Bojopoza o bopy.
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VYpasuenue lllpenunrepa.

CraTHCTHYECKUI CMBICI BOJTHOBOH (DYyHKITHH.
KBanToBaHue sHepruu.

KBaHTOBaHME MOMEHTa UMITyJIbCa.

[TpuHuun cynepno3uiuu.

[TpoxoskaeHne 4acTHIIbI Yepe3 MOTEHIMAIbHBIN Oapbep.
TynHenbHbIN G DEKT.

JInHenHbI rapMOHUYECKUN OCLIMILIATOP B KBAHTOBOM MEXAHUKE.
ATOM BOJOpO/Ia B KBAHTOBOM MEXaHUKE.
CrieKTphl LIEI0YHBIX METAIJIOB.

[[lupuHa crieKTpaJbHBIX JIUHU.
MyJIbTUIUIEKCHOCT CIEKTPOB U CIIHMH 3JIEKTPOHA.
MarsuuTHblii MOMEHT aToMa.

PenTreHoBckue CriekTphl.

Momnekynsl. [Ipupoia XuMHUYECKON CBSI3H.
MonekyJIpHbIE CIIEKTPBI.

KombunannonHoe paccesHue cBeTa.
BrIHYXI€HHOE H3ITy4YEHHE.

Jlazepsl.

KBaHToBas crarucruka.

®azoBOE NPOCTPAHCTBO.

DyHKIHUA paclpeeiICHUs.

ITonsarue o kBaHTOBOM cTatucThKe bo3e-OiHmTelina u @epmu-upaka.
BbIpoKI€HHBIN JIEKTPOHHBIN I'a3 B METaJIaX.
KBaHTOBas TEOpHUS TEIIIOEMKOCTH.

DOTOHBI.

KBanTOBas TEOpHUA 3IEKTPONPOBOJHOCTH METAIIIIOB.
CBepXnpoBOAUMOCTb.

CrpoeHue KpucTauios.

Toueunsle nedexTsl B Kpuctaiax. JJucnokanuu.
JlromuHecHeHIIUS TBEPABIX TEIL.

ITon

ATHE O 30HHOM TEOPUU TBEPABIX TEIl.

MerTaisl, AMIEKTPUKH, TOITYIIPOBOAHUKH.
CobcTBeHHas MPOBOAMMOCTh OTYTIPOBOTHUKOB.
[TpumecHast MPOBOAMMOCTD HOJIYTIPOBOIHUKOB.
DOTONPOBOIUMOCTD MOIYITPOBOIHUKOB.
JlroMuHecieHIMs TBEPABIX TEJ.

KoHTakTHas pa3HOCTh MOTEHLIUAJIOB.
TepMOdNEKTpUUECKUE SBIEHUA.
[ToynmpoBOITHUKOBBIE TUOABI U TPHOJBI.

CocTaB 1 XapaKTEpUCTHUKU aTOMHOTO si/1pa.
Macca u 3Heprus cBs3u sAjpa.

Moaenu aToOMHOTO sApa.

SlnepHbie CUIIBI.

PaanoakTuBHOCTE.

SlnepHble peakuum.

Henenue saep.

TepmosiiepHble peakiuu.

Buapl B3auMOAENCTBUI U KJIACCHI 3JIEMEHTAPHBIX YACTHII.
Mertoabl peructTpanuu 3JIEeMEHTAPHBIX YaCTHULL.



151  CocraB 1 XapakTepUCTHKH AaTOMHOTO sIIpa.

152  Macca u oHeprus CBS3H sIpa.

153  Mopuenu aTOMHOTO sIpa.

154  SIpepuble cuiabl. PagmoakTHBHOCTE. SImepHBIE PEAKIIVH.

155  Jlenenue sinep. TepMosiiepHBIE PEAKIHH.

156  Bwuusl B3aUMOIEWCTBHIA U KIIACCHI DIIEMEHTAPHBIX YaCTHII.

157  Mertomsl periucTpaliy SIEMEHTAPHBIX YaCTHIL.

158  MrooHbI ¥ UX CBOMCTBA. ME30HBI M MX CBOWCTBA.

159  Yacruus! u antnyactuipl. [uneporbl. CTpPaHHOCTh M YeTHOCTH DJICMEHTAPHBIX YaCTHIL.
160  Hetitpuno. Knaccupukanms seMeHTapHBIX dacTHil. KBapku

1. Kpurepuu oneHUBaHUS KOMIETEHIIHI

Ol1eHKa «OTIIMYHOY» BBICTABISAETCS CTYACHTY, €CJIH OH
3HaeT: OCHOBHBbIC (pU3MUECKHE 3aKOHBl W MPUHIMIBI, KOTOpPBIE JIEKAT B OCHOBE PA3IUYHBIX
TEXHOJIOTHUECKUX TPOIECCOB, MPUHIIMNAX JCUCTBUS PA3IUYHBIX ammapaToB, MAIIMH U TPHUOOPOB;
(bU3NYECKYIO CYITHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB U SIBICHUM;

aHATM3UPOBaTh U (POPMYJIMPOBATH OCHOBHBIC (DM3MYECKHUE 3aKOHBI W TPUHIIMITBI TPU aHAIIN3E
OPUPOJIHBIX M TEXHUYECKUX TMPOILIECCOB U SBJICHMI, BO3HHUKAIONMX B NPOodeCcCHOHATHHON
JIeATEeTLHOCTH; MPU pa3pabOTKE HOBBIX TEXHOJOTHUYECKHX IMPOIIECCOB, MPOU3BOJICTBEHHBIX MAIIUH U
KOMIUIEKCOB C IPUMEHEHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI;
BIIQJICET: HABBIKAMU HATYPHBIX OSKCIEPUMEHTOB C TIOCIEAYyIOIel o0paboTKOW WX pe3yiabTaToB,
METOJIJaMU MAaTeMaTUYECKOr0, KOMIBIOTEPHOTO U (PU3MUECKOTO MOJEIUPOBAHMS, METOIaMHU PEIICHUS
TEeXHUYECKUX 3aJay, pacuera MNPOM3BOJICTBEHHBIX IMPOLECCOB W KOHCTPYUPOBAHHUS COOPYKEHHH,
MAIIMH U TEXHOJIOTUYECKOTO 000PYT0BaHUS.

O1eHKa «XOpPOIII0» BBICTABISETCS CTYJICHTY, €CJIM B 0a30BOM M YAaCTHYHO B IOBHIIIICHHOM YPOBHE
OH:

3HAET: OCHOBHBIE (DM3MUYECKHE 3aKOHBI W TPUHIIMIBI, KOTOPBIC JIEKAaT B OCHOBE Pa3IMYHBIX
TEXHOJIOTHYECKHUX IPOIIECCOB, MPUHIMUIBI ACHCTBUSA Pa3NUYHBIX alMapaTroB, MAIIMH U TPUOOPOB;
(U3UYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPUPOJHBIX MPOIECCOB M SIBJICHHI; MPOIECCHl B3aWUMHOTO
peoOpa3oBaHusl ANEKTPUIECKON U MEXaHUYECKOW SHEPTHUH;

yMeeT aHaJu3UpOBaTh U (POPMYIMPOBATH OCHOBHBIC (PM3MUECKHE 3aKOHBI W MPUHITUIIBI, KOTOPHIC
JIe)KaT B OCHOBE PA3JUYHBIX TEXHOJOTHMYECKUX MPOLECCOB, INPHUHIUIIBI JCHCTBUS Pa3IUYHbIX
arnmapaToB, MallliH W TMPUOOPOB; (PU3UUYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPHUPOIHBIX MPOIECCOB H
SIBIIGHU; TIPOIIECCHI B3aUMHOTO MpeoOpa3oBaHus dIEKTPHUSCKON 1 MEXaHNYECKON YHEPTHH;

BIIQJICET; HABBIKAMU HATYPHBIX JKCIIEPUMEHTOB C MOCIEAyIomed oO0pabOTKOM WX Pe3yiIbTaToB,
METOJIJaMU MAaTeMaTUYECKOT0, KOMIBIOTEPHOTO U (PU3MUECKOTO MOJEIUPOBAHMSI, METOIAMHU PEIICHUS
TEeXHUYECKUX 3aJa4, pacuera MNPOM3BOJICTBEHHBIX IMPOLECCOB W KOHCTPYUPOBAHHUS COOPYKEHHM,
MAIIMH U TEXHOJIOTHUYECKOTO 000PYT0BaHUS.

O1eHKa «YOBJIETBOPUTEIHHOY BBHICTABIISICTCS CTYACHTY, €CITM YaCTUYHO B 06a30BOM OH:

3HAET HEKOTOpbIE METOJbl aHAIU3a W MOJEIUPOBAHUS, TEOPETUUYECKOTO U KCIEPUMEHTAIBHOIO
HCCIIeI0BaHMs, PU3HUECKYIO CYITHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB U SIBJICHUI;

yMEeT YacTUYHO AaHAIM3UpOBaTh U (OPMYJIHUPOBATH  METOABI  TEOPETHUECKOTO |
AKCIIEPUMEHTAIILHOTO UCCIEAOBaHMS, (PU3MUECKYIO CYIITHOCTh PA3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB
U SIBIICHMI;

Ol1leHKa «HEYJAOBICTBOPUTEIIBHO» BBICTABIIICTCS CTYACHTY, €CIi B 0a30BOM YpPOBHE OH HMMEET
MOBEPXHOCTHBIC HETMIOJTHBIC 3HAHUS OCHOBHBIX (PM3MYECKHX 3aKOHOB M MPHUHIIUIIOB, KOTOPHIE JIEKAT B
OCHOBE Pa3JIMYHBIX TEXHOJIOTHUYECKUX MPOIECCOB.

2. Onucanue HIKAJLI OLICHUBAHUSA



MakcuMaabHO BO3MOXKHBIH 0a/ul 32 BECh TEKYIIMH KOHTPOJbL YCTAaHABIMBACTCS PaBHBIM 55,
Tekyniee KOHTPOIBHOE MEPONPUATHE CUUTACTCS CAAHHBIM, €CJIM CTYACHT IOJIYYWI 3a HETO HE MEHEe
60% OT YCTaHOBJCHHOTO JMJIs ATOrO0 KOHTPOJISI MaKCHMalbHOro Oamna. PedTwHroBwId Oai,
BBICTaBJISIEMBI CTYJEHTY 3a TEKyllee KOHTPOJbHOE MEpPONpPUITHE, CIAHHOE CTYIJEHTOM B
YCTaHOBJICHHBIE TPAQUKOM KOHTPOIBHBIX MEPONPHUITUN CPOKH, OTIPEACIISIETCS CICTYIOINUM 00pa3oMm:

YPpOBEHb BBIIIOJIHEHHUSI KOHTPOJIBHOTO PelituHroBeIit Oann (B % oT
3aJaHus MaKCHMMAaJIbHOTO 0ajljia 32 KOHTPOJIBHOE 33JIaHHe)

OTan4HbIN 100

Xopouui 80

Y 1OBJIETBOPUTENBHBIN 60

HeynosierBopurenbHbIi 0

3. MertonuuyecKkne MaTepHaJibl, OINpeleJsIIoIMe NPoueIypbl OLCHUBAHMS 3HAHWH, YMEHMId,
HABBIKOB U (MJIM) ONBITA AeSATEILHOCTH, XaPAKTEPHU3YIOLIUX ITANbI (POPMHUPOBAHMS KOMIIETEHLMIA

[Iporienypa mpoBeneHHs TAHHOTO OIICHOYHOTO MEPOIPUSATHS BKIIFOYACT B CeOSl BBIMOJHEHUE
COBOKYIIHOCTH Pa3HOYpPOBHEBBIX KOHTPOJIbHBIX 33Jay, MPEICTABJICHHBIX B METOAMYECKUX YKA3AHUAX UL
JAHHOU CIIEIUAILHOCTH.

[Ipemyiaraemble cryneHty 3anaHus 1no3BossitoT npoBeputh YK-1, OIIK-2 komnerenuun. [lpeanaraemeie
CTYJICHTY BOIIPOCHI TIO3BOJISIOT MTPOBEPUTH YPOBHU CHOPMHUPOBAHHOCTH 3asIBJICHHBIX KOMITETEHITUH.
3a/iaHus OBBIIIICHHOTO YPOBHS TPeOYIOT 0OpalleHus K JOTOJTHUTEIbHBIM MaTepraiaM 1o TeMe.
st MOATOTOBKH K JAHHOMY OIIEHOYHOMY MEPOIPHUSATHIO HEOOXOIUMO 3apaHee OCBOUTH OCHOBHBIE
KaTErOpUU TEM, O3HAKOMUTBCS C MPEMIOKEHHOW JUIsI H3YyYECHHUS JIMTEPATypOM U WHTEPHET-
ACTOYHHUKAMHU.

Jlns MOArOTOBKM K JAHHOMY OILICHOYHOMY MEpOIPUSTHIO HEOOXOJMMO BIAJIETh 3HAHUSIMHU,
MOJTYYEHHBIMH HA JICKIIMOHHOM KypCe JUCIUITIMHBI U B X0/I€ CAMOCTOSTETIHHOM PadOThI CTY/ICHTA.

IIpy 1OArOTOBKE K OTBETY CTYIEHTY IPENOCTABISIETCS IPABO IOJBb30BAHMS CIIPABOYHBIMU
MaTepualiaMu, KaTbKYJIITOPOM.

IIpu ripoBepke 3a1aHusl, OLIEHUBAOTCSL:

-METO/]I pEIICHUS 3aJaHNS;

-IIOJIXOI;

~-TOYHOCTb PACYETOB;

-II0CJIEZI0OBATENILHOCTD U PALIMOHATIBHOCTD BBITOJIHEHMS.

O11eHOYHBII JTUCT CTyIeHTa (KH) ®.1.0., Ne rp.
OreHKa CKIIQBIBACTCS KakK cpeHee apu(hMETHIECKOe U3 TISTH OICHOK: TPAaBHILHOCTh OTBETA;
YMEHHE TPUBOJUTH pPA3IMYHbIE TOYKH 3PCHHUS Ha aHAIM3UPYEMYyIO0 MpoOJieMy; yMEHHe
MIPUBOIUTH TIPUMEPHI; YMEHHE OTBEYATh HA JOIIOJIHUTEIBHBIC BOTPOCHI; BIIQJCHHE HABBIKAMHU
aHaJn3a TEeKCTOB

Orneska Orneska OneHka Orneska Orneska HUrorosas
HpaBI/IJIBHOCTI/I YMGHI/ISI YMCHI/ISI YMGHI/ISI BJIaACHUSA OIICHKAa
OTBETA MIPUBOANTH MIPUBOIUTH OTBeYaTh Ha | HaBBIKAMU

paSJII/I‘IHBIe HpI/IMepLI JOITIOJIHUTEJ | aHAJIN3a

TOYKH 3pEHUs BHBIE TEKCTOB IO

Ha BOHpOCBI JOUCLUIIIINH

aHaJIU3UPyeM e

VIO IpoOIeMy
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