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Penen3eHThI:

1. I'ynaxun [.B., n..H., qoneHT kadeapsl obmeil marematrnku KyOaHCKOTO ToCcy1apCcTBEHHOTO
TEXHOJIOTHYECKOTO YHUBEPCUTETA

2. ®pono P.H. k.1.H., noneHT kadenpsl OyxraaTepckoro ydera u aHanmsza KpacHomapckoro
¢wimana POY um. I'.B. [Inexanosa

AHHOTanus pado4yeil NPOrpaMMbl M CHUIIMHBI «DU3HKa»:

Heab n3ydeHus: THCUMILIMHBI: copMHpOBATH Yy CTYJEHTOB IpejcTaBiIeHUe 00
OCHOBHBIX pazzieniaXx (PU3HMKH, TO3HAKOMUTH UX ¢ HauboJiee BaKHBIMH 3KCIIEPUMEHTAIbHBIMU U
TEOPETUYECKUMHU PE3yJIbTaTaMU, HAYYUTh CTPOUTHh (DU3MYECKHE MOJCNIN MPOUCXOJSAIEro U
YCTaHABJIMBATh CBSI3b MEXJY ABJICHUSMHU, IPUBUTH IOHUMAHUE NIPUUYUHHO-CIIEACTBEHHON CBSI3U
MEXy GU3NYECKUMH SBICHUSAMHU.

3agauu AMCHMILIMHBI
- JlaTh CTYJEHTaM YeTKHE NPEeCTaBICHUs 00 OCHOBHBIX MOHATHIX M 3aKOHAX KJIACCUYECKOU U
PENATUBUCTCKON MEXaHUKH, CTATUCTHYECKONW (PU3UKU U TEPMOJWHAMHKH, PU3UKU KOJIEOaHUN U
BOJIH, 3JIEKTPUYECTBA U MarHeTU3Ma, ONTUKH, ATOMHOM U sIepHOM (HU3HKH;

- CTYINCHTbl JIOJDKHBI  IOJIyYUTh  3HAHUSA, OOECIEUMBAIOLIME  YCIEIIHOE H3Yy4YEHHE
TEOPETUYECKUX KypCOB 00LIENPOPECCHOHANBHBIX TUCIUIUINH;

- cpopMHUpOBaTh Yy CTYJICHTOB YMEHHUE IPUMEHATh IIOJIyYCHHbIE 3HAHUS Ui peIleHUs
KOHKPETHBIX NPAKTUYECKUX 3a]1a4.

PabGouas mporpamma AUCHUILIMHBI COCTaBlIieHa Ha OCHOBaHUU DeepaibHOr0 roCy1IapCTBEHHOTO
00pa30BaTeNbpHOr0 CTaHapTa.

CocTaBuTEIb:
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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

1.1 ean aucuMNIMHbBI

Lenpto aucuumuinHbl «PuU3nKa» SBIseTcs: (GOPMUPOBAHHE U Pa3BUTHE y OOyUYaAIOMIUXCS
OCBOCHHME OCHOBHBIX IOHSATHUH, 3aKOHOB, INPUHIMIIOB M TEOPHH KIACCHUYECKOH M KBAHTOBOH
¢u3uKK; W3ydyeHHE OCHOBHBIX (PM3MUECKUX SIBICHUH M MPOIECCOB M HUX TPAKTOBKA C TOYKHU
3pEHHs COBPEMEHHBIX Hay4HbIX MPEJCTaBICHHUH; (OpMUPOBaHUE COBPEMEHHOIO (PU3UYECKOTrO
MBIIUICHUSI W HAy4YHOTO MHPOBO33PEHUS; O3HAKOMJICHHE C MeToJaMu  (pU3MUECKUX
HUCCIEeN0BAaHUN

®du3uka — oaHAa W3 (PYHIAMEHTAIBHBIX HAayK O NpHpoOJe, 0e3 H3YYCHHS KOTOPOH
HEBO3MO)KHa KaueCTBEHHas IOATOTOBKAa MH)KEHEPHO-TEXHUYECKOIo cocTaBa. M3yueHue Kypca
¢u3uKu coco6CcTByeT (HOPMUPOBAHHIO Y CTYACHTOB HAYYHOT'O MHUPOBO33PEHUS 1 COBPEMEHHOTO
¢u3nueckoro MblIUIEHUs. B ycrnoBHAX pa3BUBAIOIIEHCS HAy4HO- TEXHUYECKOH pPEBONIOLUU
Ype3BBIUAfHO  BO3pacTaeT poiib  (hU3HKH. ®dusnka BOOPYKaeT MPOMBIIIJICHHOCTD
HOPUHIUIHNAIBHO HOBBIMU NMPUOOPAMU U YCTAaHOBKAMH, CO3A€T TEOPETUUECKUE OCHOBBI HOBBIX,
0oJsiee COBEPILIEHHBIX IIPOIIECCOB IPOU3BO/ICTBA TOBAPOB.

1.2 YueOHBIE 32290 TUCIUILITHHBI

3ajayamMy TUCUUIUIMHBI SIBIISIFOTCS:
- M3y4YEHHUE 3aKOHOB OKPYXKAIOLIEro MUpa B UX B3aMMOCBS3H;
- oBiajsieHue (GyHAAMEHTAJIbHBIMU MNPUHLUUIAMA W METOJAaMM pelIeHUs Hay4HO-
TEXHUUYECKUX 3a7ad;
- (dbopMHpOBaHWE HABBHIKOB IO NMPHUMEHEHHIO IOJIOKEHUH (yHIaMeHTanbHON (u3mku K
rPAMOTHOMY Hay4YHOMY AHAJIN3Y CUTyalui, C KOTOPBIMHA MHYKEHEPY NMPUXOIUTCS CTAIKUBATHCS
IIPU CO3JaHUHU HOBOW TEXHUKH U HOBBIX TEXHOJIOTHH;
- OCBOEHHUE OCHOBHBIX (PM3NYECKUX TEOPUI, TO3BOJISIOLIUX ONKUCATh SIBICHUS B IPUPOJIE, U
IIPEAEIIOB NPUMEHUMOCTH OTHUX TEOPHM [UIsl pEUIeHUS COBPEMEHHBIX M IEPCHEKTHBHBIX
TEXHOJIOTMYECKUX 3a/a4;
- (hopMHpOBaHUE y CTYIEHTOB OCHOB €CTECTBEHHOHAYYHON KapTHHBI MUPA;
- O3HAaKOMJIEHHE CTYIEHTOB C HCTOpPHEW M JIOTUKON pa3BUTUS (PU3UKU M OCHOBHBIX €€
OTKPBITHH.

1.3 Mecto qucuumiunsl B ctpykrype OIIOII BO

Huctunnuna b1.5.09 «®u3uka» OTHOCUTCS K TUCHUIUIMHAM MOAYJS 0a30BOM YacTH yueOHOTo
MJ1aHa.

Wzyuenne nuctuminHbl «Pu3nka» HEOOXOOUMO Ui JalbHEHIIEro OCBOCHMS TaKHUX
TUCIUIUINH, Kak: «Xumus», «TeopeTuueckre OCHOBBI TOBAapOBEIEHUS U SKCIEPTHU3bDY,
«OCHOBBI MUKPOOHOJIOTUH U OMOJIOTHYECKAs! OBPEXIaeMOCTh TOBApOB», «HCTpyMeHTalIbHbIE
METO/bI UCCIIEI0OBAHUS B TOBAPOBEEHUN Y, «be3omacHocTs TOBapoBy», « TeXHOIOrUs XpaHEeHUs 1
TPaHCHOPTUPOBAHUS TOBapoB», «OOOpynOBaHHE TOPTOBBIX MPEANPHIATHNH U XOJIOAWIbHAS
TeXHHKay, «MartepuanoBeneHney», «MeToaoa0rus BeIABIeHUS (HatbCUPUIMPOBAHHBIX TOBAPOBY,
«DKcrepTH3a U OIeHKa MappIOMEpHO-KOCMETUYECKUX U IOBEIMPHBIX TOBAPOBY», «DKCIEPTH3a U
OIICHKa CHJIMKATHBIX U JIPEBECHO-MEOENbHBIX TOBapOB», «IKCIEPTH3a M OLEHKa XUMHUYECKUX
TOBapoOB, U3ACIUN M3 IUIACTMACC U METAIJIOTOBApPOB)», «IJKCIIEPTH3a M OLEHKA CTPOMTEIbHBIX
MaTepHaoBy.



1.4 O0bemM JUCHUNJIMHBI U BUABI Y4eOHOIH padoThl

Bcero yacoB no gpopmam 00yueHus

Ioxa3aTesn 00beMa TUCHUILIMHBI Ounas 3aounas OuHno-
3a04Has

OO0BbeM AUCUIUTUIMHEI B 3aUETHBIX SUHHIIAX 4 3ET
O0BEM QUCIUIUIMHBI B Yacax 144
KonTakTHas paboTa obydaromuxcs ¢ IpenoaBaTesieM
(KonTakT. 9acer), Bcero 72,35 10,35 34,35

1.AynutopHas pabota (Ayn), Bcero: 70 8 32
B TOM YHCJIE: - -

JICKIMH, B TOM YHCJIe HHTEPAKTUBHBIE () 28 (8) 4 (2) 12(4)
0 nabopaToOpHBIC 3aHSTHS, B TOM YUCIIC HHTCPAKTHBHBIC 42 (14) 4(2) 20(6)

[IpaKTHYeCcKre (CEMUHAPCKNE) 3aHATH, B TOM YHCIIe
WHTEPaKTHBHEIE ()

2.OnektponHoe 00y4deHune (DIek.) - - -

3.UnguBunyansaeie KoHCyIbTanuu (MK) - - -

4.KonTtakTHas paboTa 1o mpoMeKyToOuHON
attecranun (Karr)

5.Koncynpranus nepen sx3amenoM (KJ) 2 2 2

6.KonTakTHas paboTa 1Mo mpoMeyTOIHOM’

0,35 0,35 0,35
aTTecTaluy B nepuop 3k3. ceccur (KaTTak)
CamocrositensHast pabora (CP) Bcero: 71,65 133,65 109,65
B TOM YHCIIE: - - -
caMmocTosiTenbHas padbora B cemectpe (CPc) 38 127 76
camocTosiTesabHast padoTa B niepuo dk3.ceccuu (KoHTposn) 33,65 6,65 33,65

KonTtaktHass pabora Tmpu MNpoBeNEHWHM YYEOHBIX 3aHATUH 1O  JUCHUIUIMHE
OCYILIECTBIISIETCSI B COOTBETCTBHHM ¢ MpukazoM MunoopHayku Poccun ot 05.04.2017 Ne 301 «O6
YTBEPKACHUM MOPSJIKA OpraHU3alMid M OCYLIECTBJIEHHS 00pa30BaTENIbHOM NEATENbHOCTH I10
oOpa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO0 O00pa3oBaHMs — MporpamMmaM OakajaBpuaTa,
IporpaMMam CrHelraauTeTa, IporpaMMaM MarucTparypbi».

1.5 TpeGoBaHus K pe3yJibTATAM OCBOCHHS COAEPKAHUA TUCHUILINHBI

B pesynapTaTe OCBOCHHS NHUCHMIUIMHBI JOHKHBI OBITH CPOPMUPOBAHBI CIEAYIOIIHE
obmenpogeccunanbubie (OIIK) n npodeccnonansusie komnerenuu (I1K):

OIIK-5 - cnocoOHOCTBIO MNPUMCHATH 3HAHUSA CCTCCTBCHHOHAYYHBIX AUCHUIIIINH JJI
opraHu3ald TOPTOBO-TCXHOJOIMYCCKUX IMPOLECCOB U obecreyeHns KayecTBa M OS30IaCHOCTHU
HOTpC6I/ITCJ'ILCKI/IX TOBAapoOB

B pesynbrate ocBoenus komnerenuun OIIK- 5 ctyneHT nmomxkeH:

1. 3HaTb: OCHOBHBIE 3aKOHBl (DHU3UKU: MEXaHUKH, MOJIEKYJIApHOH (U3HKU U
TEPMOJMHAMHUKH, dTIEKTPOJMHAMHUKH, KBAHTOBOW M aTOMHON (DH3HKH;

2. YMeTb: TPUMEHSATH  3HAHWUA 3aKOHOB (U3WKH 11 OpraHW3aluud TOPTOBO-
TEXHOJIOTHYECKUX TPOIECCOB U OOECIeUYeHUs] KauecTBa M O€30MaCHOCTU MOTPEOUTEIbCKUX
TOBApOB; U3MEPSATh OCHOBHBIC (DU3MYECKHE BEIWYMHBI, COCTABJISATH OIMMMUCAHHUE TPOBOJIMMBIX
IKCIIEPUMEHTOB;

3.Banagerb:  (QuU3MYSCKUMU  SBJICHUAMH, JISKAIIMMH B  OCHOBE  TOPrOBO-
TEXHOJIOTHYECKUX TPOIECCOB M METOJOB OJKCIEPTU3Bl KadyecTBAa W  0O€30MacHOCTHU
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NOTPEOUTENHCKUX TOBAPOB.

IIK-16 - 3HanueM (YHKIMOHAIBHBIX BO3MOXKHOCTEH TOProBO-TEXHOJIOTHYECKOTO
000py/IOBaHUs, CIIOCOOHOCTBIO €r0 3KCIUTYaTUPOBATh W OPraHU30BBIBATH METPOJIOTUYECKUH
KOHTPOJITb

B pesynbrare ocBoenus kommnerenuuu IK-16 crynent nomkeH:

1. 3HaTh: OCHOBHbBIE METOAMKM M TNPUOOpBI, IpPHUMEHsAEMble B (PU3HMUECKOM
OKCIIEPUMEHTE; CAMHUIBI MU3MEPEHHUS (U3MUECKUX BEIUYMH; (PU3MYECKHE NMPUHLMUIBI pabOTHI
TOPIrOBO-TEXHOJOTHYECKOr0 000py10BaHHUS;

2. ¥Ymerb: MpOBOIUTH UCCIECJOBAaHMS 10 3aJaHHOM METOJUKE; aHaJIU3UpOBATH
pe3yabTaThl GU3NYECKUX FKCIEPUMEHTOB; ONPEACIATh OCHOBHBIE (PU3MUECKHE XaPAKTEPUCTUKU
pa3IMYHBIX TPyNI TOBAapOB; OPraHU30BBIBATH METPOJOTMYECKUM KOHTPOJIb Pa3IMYHBIX
pUOOPOB;

3. Baagerb: MeTonuKamMu MPOBEACHUS (PU3MUECKUX MCCIEIOBAHUI; METOJJAMH aHAJIH3a
pe3yiabTaToOB (PU3MUECKOr0 IKCIIEPUMEHTA.

1.6 ®opMbI KOHTPOJISI

Tekymuii KOHTPOJIb (KOHTPOJIb CAMOCTOSITEILHOM pabOThl CTY/IEHTa) OCYIIECTBIIICTCS B
MpOLIECCe OCBOEHHUS AMCLUMILTUHBI JIEKTOPOM M IpenojiaBaTelieM, BeaylIUM J1abopaToOpHbIE
3aHSATUS B COOTBETCTBUM C KAJICHIAPHO-TEMAaTHUYECKUM IUUIAHOM, B OO0BEME 4acos,
3aIJIAaHUPOBAHHBIX B pacyeTe NeJaroruyeckoil Harpysku IO JUCLHMIUIMHE B BHUJAE CIEAYIOIIMX
paboT: 3ammTa 1a00paTOPHBIX PAOOT; CaMOCTOSTENIbHAs PaboTa CTYJICHTOB, MHTEPAKTHUBHBIC
JIEKIUU; TUCKYCCUH;, OOCY>KIEHHE MOATOTOBICHHBIX CTYICHTaMU pedepaToB; Mpe3eHTalnY;
KOHCYJIbTAIIUU, TECTUPOBAHUE.

[TpomexyTouHas aTTecTanus MPOBOAUTCA B COOTBETCTBHH C Y4eOHBIM IJIaHOM B (opMme
dK3aMeHa.

Pesynbrartel TeKymiero KOHTPOJS U MPOMEKYTOYHON arTecTanmuu  (HOPMHUPYIOT
PEUTHHTOBYIO OILIEHKY OOyd4aromierocsi mo mporpamme OakanaBpuata. Pacnpenenenne OannoB
npu  (GOpMHpPOBAaHUHM PEUTHHTOBOW OLIGHKH paboOThl OOYyYalolIErocsi OCYIIECTBISETCS B
cooTBeTcTBUU ¢ «lloNOKEHMEM O PEUTHMHTOBOM CUCTEME OLEHKH YCIIEBAEMOCTH WU KadyeCTBa
3HAaHUM CTYAGHTOB B (elepalbHOM TOCYAapCTBEHHOM OIOJDKETHOM 00pa3oBaTeIbHOM
YUpEXJIEHUU BbICIIEro oopazoBanus «Poccuiickuil SKOHOMHUYEeCKU yHHBepcUTeT umenu [.B.
[InexanoBay. Pacmpenenenue 06amioB MO OTAENBHBIM BHJAaM pabOT B MPOLECCE OCBOCHHS
JTUCIUTITUHBI «DU3HKa» OCYIIECTBISIETCS B COOTBETCTBUU ¢ pazzaenom VI,

1.7. TpeOoBaHusi K aganTauuM y4eOHO-METOAUYECKOr0 OOecrnedeHUus AUCUMIIIMHbI
AJIs1 00y4aIOIMXCH C OTPAHUYEHHBIMHM BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIH/I0B

TpeboBanust K amanTaluu Y4eOHO-METOAMYECKOTO OOECTICUeHUs MUCIUIUIMHBI IS
00y4aroImuxcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbSI U HMHBAJIMJOB OIpENEJIEHbl B
«[lonoxenun 00 opraHuzanud o00pa30BATENILHOIO Tpolecca JUIsi HMHBAJIWIOB M JIUI[ C
OTpaHMYEHHBIMH BO3MOXXHOCTAMU 370poBbsi B DPI'BOY BO «POY wum.I'.B.Ilnexanosay.
(http://www.rea.ru)

HaGop amanTanMoOHHBIX METOJOB OOydYeHMs, MpOLENyp TEKYIIero KOHTPOJI
yCIIEBAaEMOCTH, IMPOMEKYTOYHON AaTTeCTAllMd OCYLIECTBIISIETCS HCXOIS M3 CHeHH(PUUIECKUX
0CcOOEHHOCTEH BOCHpPUATHS, NepepadOTKH MaTepuaia OOy4yaroIIMMHUCS C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH  3JI0POBbSI C Y4E€TOM PEKOMEHJAIU MEIUKO-COLMAIbHOU OJKCIEPTU3BL,
OporpaMMbl  peaOWJIMTAllMM WHBAIKMJA C YYETOM HHAWBUAYAJIBHBIX ICUXO(U3NYECKUX
0COOEHHOCTEH.



http://www.rea.ru/

II. COAEPKAHUE TPOI'PAMMBI YYEFHOM JUCIIUILIAHBI

Copepxanue mporpaMmbl yIeOHOW UCIUTUIHHB «DHU3MKay, OMucaHue TIoKa3aTellel U KpUTEPHEB OLICHUBAHUS KOMITETEHIIUN HA PA3IMUHBIX dTarmax
ux ¢popmupoBanus B nporecce ocoenust OIIOIT BO npencrasneno B Tabmure 2.1

Tabnuma 2.1
HanmeHnoBanue dopmupyem
paszena bl€ O6pazoBarenbHbIC
Conepxanue
JUCLUTUINHBI KOMIIETEHIIH TEXHOJIOTUH
(TeMsr1) u
Tema 1. Ipenmer ¢puznkn. Metoasl GU3NIECKOTO HCCIICIOBAHUS: OTBIT, THIIOTE3a, SKCIICPUMEHT, TeOpHs. BakHelre 3Tansl UCTOPUH OIIK-5, WNuTepakTuBHast
@uznueckne | ¢usnku. Ponp (GU3MKHM B pasBUTHN TEXHWKH WM BIUSHHWE TEXHUKH Ha pa3BuTHe (Gu3nku. PazmMepHOCTh (pU3NYECKUX BETHUHH. [K-16 JEeKIHs,
OCHOBBI OcHoBuble eaunuubl CU. Ilpeamer mexanuku. Kunematumka u nuHamuka. Knaccuueckas Mmexanuka. PU3NYECKUE MOJIEIH: UHTCPAKTHBHAA
MEXaHUKHU MaTepHajibHasg TOYKa (YacTUIa), CHCTEMa MaTepHANBHBIX TOUYEK, aOCOTIOTHO TBEpAOE TEJO, CIUIOMIHAS cpena. [IpocTpaHCTBO U naboparopHas
BpeMs. Kunematnueckoe onucanue ABkeHHs. [IpsiMonuHeliHOe JBMKEHUE TOUYKH. JIBHXKEHHE TOUKHU MO OKPYKHOCTH. YTJIOBas pabora;
CKOPOCTh M YIJIOBOE ycKopeHue. CKOpPOCTh U YCKOPEHHE IPH KPUBOJIMHENHOM [BIKEHUHM. HopMajbHOEe W KacaTellbHOE CaMOCTOATCIbHAS
yckopenre. CTereHH cBoOOALl U 060OIICHHBIE KOOPAMHATHL UMCIIO cTemeHel cBOOOABI aGCOMOTHO TBEPAOTO Tena. Bextop pabota cTy/IeHTOB;
yrioBoii ckopoctu. OcHOBHAs 3aa4a TUHAMUKH. [TOHATHE COCTOSIHUS B KITacCUYeCKON MeXaHuKe. Y paBHEHUs JBKeHUs. Macca AHUCKYCCHL,
Y UMITyJIbC. ["paHuIIbl MPUMEHUMOCTH KJIACCHYECKOT'0 Crloco0a onucanus ABmxkeHus yactull. [lepBoiit 3akon HproToHa 1 oHsTHE obcysieHHe
WHEpIHAIBHON CHUCTeMBbI oTcyeTa. Bropoil 3akoH HpioTOoHa kak ypaBHeHHMe ABWXeHHA. CHila Kak IPOU3BOJHAs HWMITYJbCA. HO?;OTZEJ;Z;I:IHX
Tperuit 3akoH HploToHa W 3aKOH cOXpaHEHMs HMITylbca. HemHeprmanbpHble cuCTeMbl oTcueTa. CHIbl MHEpUUH. 3aKOH pe}(]f)[epaTOB;
COXpaHEeHMs MMITyJIbca KaK (hyHIaMEeHTaNbHBIA 3aKOH NpUPOJBI. PeakTnBHOE ABmwxkeHue. LleHTp nHEpUUU. AXTUTHUBHOCTH Mac- Npe3eHTALIY;
cbl. Teopema o nBmkeHHM LeHTpa MHepuuu. Cucrema neHTpa nHepuud. MOMEHT uMITysbca. 3aKOH COXPaHEHHS MOMEHTa KOHCYJTbTAIIHN.
uMIyabca. MOMEHT CHIIBL. YpaBHEHHE MOMEHTOB. JIB)keHME B LEHTpalbHOM Iojie. PaboTa M KHHETHUYEecKas >HEprHus.
MourHocTh. CBSI3b MEXAYy KHHETHUECKUMH SHEPTUAMHU B Pa3IMYHBIX CHCTEMaxX OTcYeTa. DHEPrus ABMKCHMS Tejla Kak IIeJIoro.
Buytpennsas sueprus. KoncepBaTuBHbIE 1 HEKOHCEpPBaTHBHBIE CHIBI. IloTeHIManbHas sHeprus. 3aKOH COXPAaHCHHS SHEPIHH B
MmexaHuke. OOmehu3nuecknii 3aKOH COXpaHEHHs SHEpruu. YpaBHEHHs NIBW)KEHHS M paBHOBecHs TBepioro tena. [lonstue
CTaTUYECKH HEOMPEENECHHBIX CUCTEM. DHEPrus ABHXKYIIErocs Tena. MOMEHT MHEPLMHU Tella OTHOCUTEIBHO OCU. BpamarensHsiit
MoMeHT. O01IHe CBOICTBA KHIKOCTEH U ra30B. Y PaBHEHUS PAaBHOBECHUS M JIBIKCHUS KHIKOCTH. M ieanbHas 1 BA3Kast )KUAKOCTb.
T'uppocratuka Hecokumaemol xujakocTd. KuHemaTtndeckoe omnucaHue JBUKEHUS JKUAKOCTH. CTallMOHApHOE JABHXKEHHE
uneansHoi xuakoctu. Koaddumnuent Bsazkoctu. Teuenne xuakoctu o Tpyoe. @opmyna [lyazeitns. 3akons! monodus. dopmyna
Crokca. ['maponunamudeckas HeycTOWUnBOCTh. TypOyneHTHOCTh. Ynpyrue HampspkeHus. 3akoH ['yka. Pactspkenne u cxartue
CTEepKHEH.
Tewma 2. JluHaMu4YecKkrue M CTaTUCTUYECKHE 3aKOHOMEPHOCTH B (u3mke. CTaTHCTUYECKUH W TEPMOJAMHAMHYCCKHI MeTonbl. TersioBoe OIIK-5, MurepakTuBHast
MouekynsipHas | ABUXKEHHE. MakpOCKONMYECKHE INapaMeTpbl. YpaBHEHHME COCTOSHUSA. BHYTpeHHss dHeprus. MIHTEHCHBHBIE M SKCTEHCUBHBIE [1K-16 JICKIIMA,
¢usuka u napaMeTpbl. YpaBHEHHE COCTOSIHUS HeTbHOTO Ta3a. OCHOBHBIE 3aKOHBI HICALHOTO Ta3a. JlaBleHue ra3a C TOYKH 3pEHUS HHTCPAKTUBHAA
TePMOANHAMHKA | MOJICKYJISIPHO-KHHETUYIECKOH Teopuu. MOJEeKYISIpHO-KHHETHYECKHH CMBICT TeMIIepaTypbl. BeposTHOCTh W (IIIOKTyaluH. naboparopHast
Pacnpenenenne MaxkcBemna. Pacipenenenre 4acTuil Mo aOCOMIOTHBIM 3HAUYCHUSAM CKOPOCTH. CpemHsss KHHETHUECKasi YHEPTHS pabora;
CaMOCTOSITENbHAS

gacturl. CKOpOCTH TEIJIOBOTO JIBW)KEHHS dYacTull. Pacmnpeaenenume bombnmMana. Pacnpenenenne ['mO6ca. TemnoeMKoOCTh
MHOT'0AaTOMHBIX Ta30B. OOpaTuMblie 1 HeOOpaTUMBIE TEILUIOBBIE MpOIiecCHl. [lepBoe Havallo TepMOAMHAMUKH. DHTpomus. Bropoe

paboTa CTy/IeHTOB;
JIUCKYCCHSI;




Havajlo TEpMOAMHAMUKH, TCPMOJAMHAMHUYCCKUEC MOTCHUHAJIbI U YCJIOBUSA PAaBHOBECHA. TepMO)II/IHaMI/I‘-IeCKI/Ie HpeO6pa3OBaHI/Iﬂ.

obcyxeHnue

Temnoseie mammHbl. Hukn Kapro. Makcumansneiii KIIJI tennosoi mamussl. [Ipuanun Bo3pactanus sHTponuu. Ilonarue o NOArOTOBJICHHBIX
¢msuueckoit kunernke. Juddysus u temronpoBogHocTs. Koaddunuent muddysun. KoadouimeHT TEIIonpoBoIHOCTH. CTYACHTaMH
TemmepaTypOnpOBOAHOCTh. Bpems BbipaBuuBanus. Jquddys3us B rasax u TBepAbIX Tenax. Bskocts. JWMHAMUYECKUH u pedepatos;
KUHEMaTHYCCKUH KO3((HIIMEHT BA3KOCTH Ta30B M KHIAKOCTEH. DIEKTPUUECKUM TOK B BakyyMme. TepMOIIEKTPOHHAS 3MUCCHS. Tpe3CHTALIMH,
DrekTpudecKuil ToK B rase. IIporecchl MOHHM3ALUK U PEKOMOWHAIMH. DIIEKTPOIPOBOAHOCTh CIa00MOHH3MPOBAHHBIX Ta30B. KOHCYJIbTAILIH.
[onsTre 0 mnasme. Ilnasmennas yacrora. JlebaeBckas IyIMHA. DIEKTPOIPOBOIHOCTD MJIa3MBbl. Da3bl u (ha3oBbIe PEBPALICHUS.
Ycnosue paBHoBecus (a3. dazosrele quarpamMmsbl. YpasHenue Kianeiipona — Knaysuyca. Kputnueckas Touka. MeractaOuibHbIe
cocrosiHus. TpoiiHasd Touka. YpaBHeHue Ban-nep-Baanbsca. da3oBble epexoasl BTOPOro poaa.
Tema 3. [IpeaMeT kiaccuuecKoil MEKTPOIUHAMUKH. Mest Ou3KoaecTBHs. DIEKTPHUYECKU 3apsil M HAIPSDKEHHOCTh JJIEKTPUYECKOTo OIIK-5, HuTepakTuBHas
OnexTpudecTBO | mojisd. JluckpeTHocTh 3apsina. 3akoH Kymona. IlpuHnun cynepno3unuu. OnekTpudeckuit aumnonb. [loTok BekTopa. I1K-16 JIeKLHS;
Y MarHeTusM | DJekTpocTatuyeckas Teopema [aycca. Pabora snexTpoctaTuueckoro moiyia. LupKynanus 5JIeKTPOCTATHUECKOTO IOJIA. HHTCPAKTUBHAA
ITorennuan. CBsA3p MOTEHLMANA C HANPSKCHHOCTBIO 3JIEKTPOCTATHUECKOTo Moisd. I[IpOBOAHMK B 3JIEKTPOCTATUYECKOM IOJE. naboparopHast
WneanbHplii mpoBogHUK. IloOBEpXHOCTHAs MIOTHOCTH 3apsijia. I'paHUYHbBIE. YCIOBUS Ha TpaHHIE «IPOBOJHHK — BaKyyM». pabora;
DIIEKTPOCTATUYECKOE MOJE B MOJOCTH. KO3((ULHMEHTEI 3IEKTPOCTATUYECKON €MKOCTH M DJIEKTPOCTATHYECKOW HMHIYKIHH. CaMoCTOATE IbHAs
EMKOCTP KOHAEHCATOPOB pa3IMYHOW T€OMETPHUYECKOW KOH(UTypamnu. DHEprus B3aMMOJECHUCTBHS HICKTPHUECKHUX 3apsiIOB. paboTa CTy1eHTOB;
OHeprusi CHCTEMBI 3apsDKEHHBIX HPOBOJHHMKOB. DHEprust KOHAEHcaropa. [IIOTHOCTH 3HEPTHH 3IICKTPOCTATHYECKOTO IIOJIS. AHCKYCCHAL,
VYcnosue cymectBoBaHus Toka. 3akoHbl OMa u JIxxkoyns — Jlenua. Croponnue cuibl. D/]C rajbBaHMYECKOTO AJIEMEHTA. 3aKOH obcysieHme
Oma Ui y9acTka IIeTH ¢ TajdbBaHWYecKHM 3JeMeHTOM. [IpaBmina Kupxroda. DnexTpudeckuii TOK B crutomHoOi cpene. Cuia TOATOTOBJICHHBIX
Jlopenna u cuna Ammnepa. Bextop MarHuTHOM MHAYKIMK. OCHOBHBIE YpaBHEHHsI MarHETOCTaTUKU B BaKyyMe. MarHuTHoe moje ;Teﬁl:;;fﬁ
MpOCTEHIINX cHCTeM. [IBIDKEHHE 3apsKEHHOW YAaCTHUIIBI B JIEKTPUYECKOM M MarHUTHOM MOJSX. BUTOK ¢ TOKOM B MarHUTHOM npe3eHTaun;1;
nosie. [loTeHImanpHast HEPrusl BUTKA ¢ TOKOM BO BHEIIHEM MarHUTHOM Tone. Pamka ¢ TOKOM B OJJHOPOJAHOM MAarHUTHOM IIOJIE. KOHCYITBTALIHN.
MowmeHT cuil, AeficTBYOmUi Ha paMKy. MHAYKTUBHOCTh JJIMHHOTO cofieHonaa. KoadduimeHT B3anMHON WHAYKIMKA. 3aKOH bro
— Cagapa. Ilpunnun cyneprosunuu. MarHUTHOE MOJ€ KPYroBOTO TOKa. SIBIeHHE 3JIeKTpOMAarHMTHON WMHAyKuuH. lIpaBuno
Jlenna. MaruutHas sHeprus Toka. [IIOTHOCTh MarHUTHOM 3Hepruu. DHeprud U cuibl. ILTOCKH KOHAEHCATOP € TUAIEKTPUKOM.
OHeprusi AWNOJIS BO BHEIIHEM 3JIeKTpocTatuueckoMm mose. Ilomspusanmonnsie 3apsapl. Ilosmsipu3zoBanHocts. HeomHnoponnas
MOJIIPU30BAHHOCTb. JJEeKTpudeckoe cMenienne. OCHOBHBIE ypaBHEHHS MIEKTPOCTATHKH JUAIEKTPUKOB. [ paHUYIHEIE yCIOBUS Ha
TpaHHUIE pa3JieNia «IUdIEKTPHK - TUIEKTPUK» U «IIPOBOJHUK — AUIIEKTPHUK». [IITOTHOCTD SHEPTUH AIIEKTPOCTATHYECKOTO OIS B
JvNeKTpuKe. JTMHHBIN cosleHOH ] ¢ MarHeTHkoM. MosnekyinsapHble Toku. Hamaranuennocts. HeogHOpoaHas HAMarHU4eHHOCTb.
HanpsoxkerrocTs MaranTHOTO 11oJ1sl. OCHOBHBIE YPAaBHEHHUS] MarHETOCTATHKH B BelnecTse. | paHnyHble ycnoBus. PapaneeBckas n
MAaKCBEJIJIOBCKash TPAKTOBKA SBIEHMSA OJJIEKTPOMAarHuTHOM uHaykuuu. Tok cmemenusa. Cucrema ypaBHeHH MaxkcBenna.
BexTopHBI ¥ CcKaXSIpHBIA MOTEeHHHANbl Tois. CKOPOCTh PAacHpOCTPAHEHHS AIIEKTPOMArHWUTHBIX BO3MYIICHHH. BomHOBoe
ypaBHeHue. [lnmoTHocTh 3Hepruu. IIOTHOCTH MOTOKA PHEPTrUU. YCJOBUE MaJOCTH TOKOB cmenieHus. Toku @yko. Kpasucra-
LUOHAPHBIE SIBICHUS B JIMHEHHBIX NMPOBOJHUKAX. Y CTAaHOBIEHHE U MCUE3HOBEHUE TOKA B Lienu. ['eHepaTop nepeMeHHOro TOKa.
Nwmnenanc. Llenu nepemMeHHOro Toka. JIBHeHHe IPOBOAHUKA B MATHUTHOM IOJIE.
Tema 4. ®uzuka| [loHsiTHe o KojebarenbHBIX mpoleccax. EmuHBIA moaxon K KoneOaHUSM pa3iuyHON (U3HYECKOM IPUPOABL. AMILIATYIA, OIIK-5, MNHurepakTuBHas
KoJle0aHui n | KpyroBasi 4acTora, (aza rapMOHMYECKuX KojieOanuil. CllOKeHHE CKAJIAPHBIX M BEKTOPHBIX Kojebanui. KomruiekcHas Qopma [IK-16 JEeKIHs,
BOJIH NpeAcTaBiIeHNsl KojieOaHWi. BekTopHple auarpamMmbl. MasTHHMK, TPy3 Ha MpPYXHHE, KojeOaTenbHBIH KOHTYyp. CBOOOIHBIE HHTEpaKTHBHAA
3aryxatomue Kkonebanusa. Koadduument 3aryxanus, morapuMUUECKHi IEKpEeMEeHT, M00pOoTHOCTh. a30Bas IJIOCKOCThH naboparopHas
OCHMIIATOPA. DHEPreTHMYECKHE COOTHOINCHUS MJIs OCHMILIATOpa. I[IOHATHE O CBA3aHHBIX OCHMILIATOpax. JlelcTBue pabora;
NEPUOJIMYECKUX ~ TOJNYKOB HAa TapMOHMYECKMU ocumuiarop. Pesomanc. OcumuisTop Kak — CHEKTPalbHBIA  IpUOOp. CaMOCTOATC/IbHA

paboTa CTy/IeHTOB;




MonynupoBanHbeie KoneOanus. CIEKTp aMIUIMTYAHO-MOJYJIMPOBAHHOTO KOJeOaHus. BBIHYXIeHHBIE KOJEOaHUsl OCHMILIATOPA
O[] TeHCTBHEM CHHYCOMNATBHOM CHIIBI. AMIUTUTYAA U (a3a IpH BEIHYKIESHHBIX KoyiebaHusax. PezonancHrle kpussie. IIporecc
YCTaHOBIICHHSI KosieOaHWH. Bpemsi yCTaHOBIEHUS M €T0 CBSA3b C JOOPOTHOCTHIO. BBIHYXIEHHBIC KOJIEOAHMS B 3IEKTPUYECKHX
mensx. MeTon KOMIUIEKCHBIX aMIUTHTy[. llapamerpudeckne KoineOaHMS OCHWIIIATOpA. ODHEPreTHYECKHE COOTHOIICHHS.
[Mapamerpuueckuii pezonanc. HemuHeHsIH ocunisaTop. Ou3ndeckne CHCTEMBI, COepKaIie HeTMHEHHOCTh. ABTOKOICOaHHS.
O6parHas cBsa3b. [loHATHE O penakcaoHHBIX KoneOanusax. Bomusl. Ilnockas cranmonapHas BonHa. Ilmockast cHHyconganbHas
BonmHa. berymme u crosume BomHBI. DazoBas CKOPOCTH, JUIMHA BOJHBL, BOJNHOBOE uucio. Dddekt Jommiepa. CkamsipHble n
BEKTOpHBIE BONHEL [lomspuzauus. MHTepdepeHnus cuHycOnaaibHBIX BOJH. PacrpocTpaHeHne BOJH B CpefiaX C JUCIEPCHEH.
I'pynmoBast ckopocTh M ee CBsi3b ¢ (ha3oBoil ckopocThlo. HopmaneHas u aHomanbHas aucnepcud. OIHOMEpHOE BOJIHOBOE
ypaBHeHue. [IpononbHbIe BOJMHBI B TBEpJAOM Teie. Bektop YMoBa. Ympyrue BONHBEI B Tra3ax U >KUAKOCTSAX. YJapHbIE BOJHBI.
[Tnockue osnekrpomarHuTHbie BoNHBL. [lonspusanust BonH. Bektop IlodiHTnHra. Msnmydenue nunons. Cdepuueckue u
OMUIUMHAPUYICCKHUEC BOJIHBI. I/IHTep(bepeHHI/Iﬂ MOHOXPOMATHUYCCKUX BOJIH. KBa3I/IMOHOXpOMaTI/I'-IeCKI/Ie BOJIHBI. (DyHKHI/I}I
KOrepeHTHOCTH. VHTepdepeHuns KBa3MMOHOXpOMAaTHYECKUX BOJH. VHTepdepomerpbl. BpemeHHoe U crekTpajbHOE
paccMoTperne wHTep(depeHINOHHbIX sBieHui. [Ipuanmn [roiirenca — @penens. Ilpubmmkenne @penens. Wuterpan u
mudpaxaus Openens. [Ipudbmwkerne Opaynrodepa. IIpoctsie 3anaun andpakyun: 1uQpakys HA OXHONH U HA MHOTHX IIEJSX.
Judpaknnonnas pemerka. Jdudpakmus Ha kpyriaom ortBepcetun. Hdudpakuus PpayHrodepa M CreKTpasbHOE paslioXKEHHE.
JudpaknnoHHas peneTka ¢ CHHyCOHJaIbHOM IpoIyckaeMocThio. [IpuHimn ronorpadun. PacnpocTpanenne cBeTa B BENIECTBE.
Jucriepcus nunekTpudeckoil nponunaemoctu. Ilornomenune cera. [Ipo3paunsie cpensl. [lonsgpu3anus BOJH IPU OTPAKCHUH.
DJeMEeHTHl KPUCTAIIIOONTHKH. DJIEKTPOONTHIECKHE W MATHUTOONTHYECKHE SIBICHHS.

JIHCKYCCHS;
o0cyxIeHue
HOATOTOBJICHHBIX
CTyJCHTaMH
pedepaTos;
NIPE3eHTalNY;
KOHCYJIbTallUH.

Tema 5.
KsanToBas u
aTOMHas pHU3MKa

IIporuBopeuns kimaccmueckor ¢u3uku. [Ipobmemsl m3mydeHus depHoro Tena. DorosnexTpuueckuii 3hdext, cTabuIbHOCTE U
pasMmepsbl aroma. OTkpeiThe noctossHHoM Ilnanka. KBantoBas mexaHuka. PensruBucTckas MeXaHuKa. DJIEMEHTbl CHELHUAIbHOM
TEOpUN OTHOCUTENbHOCTH. CTpoeHue aTOMHOTO sijpa. AToMmHas ¢usznka u dHepreTrka. OOOCHOBaHWE WAEH KBAaHTOBAHHS
(muckperHoctH): onbITel @panka u I'epua, oneitsl LlITepHa u ['epnaxa, pe3oHaHCH BO B3aUMOACHCTBIM HEUTPOHOB C aTOMHBIMHU
siipaMH, MUOHOB ¢ HykjoHaMmu. IIpaBuno vacror bopa. Jluneduarbie cnekTpbl aToMOB. IIpHHIMI COOTBETCTBUA. DHEPIUs U
UMITYJIbC CBETOBBIX KBaHTOB. DoToaddext. Dbdexr KomnTona. DiaemeHrapHasi KBAHTOBasi TEOPHS U3IydYeHUs. BeIHYkIeHHOE
CIIOHTaHHOE u3ny4yenue (GoroHoB. Koadduiuentsr DitHmTeliHa. TenoBoe paBHoBecue uanydenus. |'unoresa ae bpoitis.
Hudpakuust snextponoB. [ludpakuus HeiitpoHoB. MukpodacTuia B aByxuienaeBoMm HHTepdepomerpe. COOTHOIIECHUS
HeomnpeneneHHocTed. OlleHKa OCHOBHOTO COCTOSIHHMSI aTOMa BOJOPOJa W 3HEPTrUU HYJEBBIX KOJEOAHWH OCIHILIATOpA.
OObsacHenne TyHHenbHOTO 3(dexkTa u yCTOWYMBOCTH aToMa. BOIHOBBIE CBOWCTBA MHKPOYACTHII M COOTHOIICHUS
HeomnpeneneHHocTeid. Habophl 0JJHOBpEMEHHO U3MEPUMBIX BEIMYHH. 3aaHre COCTOSHUS MUKPOUYACTHI], BOJHOBAs QYHKIIUS,
ee craTHCTUYCCKUN cMbicha. Cymnepro3uius COCTOSHHIA B KBAaHTOBOW TeopuH. AMIUIMTYHa BeposTHOCTed. OOBsicHeHHE
MOBEJICHHUS MaKpOYaCTHIEI B uHTeppepomerpe. OObsicHeHHE Au(paKii HEHTPOHOB HA KpUCTaJie. BEpOsSTHOCTH B KBAHTOBOW
teopuu. Bpemennoe ypaBHenue lllpenunrepa. Cranuonapaoe ypaBHeHue lllpenunrepa; craunoHapHoe cocTossHue. YacTulbl B
OJHOMEPHOM M TpPEXMEpHOM dAmiMkax. YacTuia B OJAHOMEpPHOM MpsAMOYrojibHOM sme. [IpoxoxkaeHue 4acTUIlbl HaJ U IOJ
OGapbepom. ['apMonmdeckmii ocimisiTop. MHepuuanbHble CHCTEMBI OTCYETa W MPUHIUI OTHOCHTENbHOCTH. [IpeobpazoBanue
Tanmunes. MaBapuanTsl npeobpa3oBaHus. AOCOTIOTHBIE W OTHOCHTEILHBIE CKOPOCTH M yCcKopeHus. [locTynarel crienuaibHON
TeOpUn OTHOCUTENBbHOCTH. [IpeoOpaszoBanue Jlopenma. CienctBus u3 mpeobOpasoBaHus JIOpeHIa: COKpaIIeHHE IBHKYIIUXCS
MacITabOB IJIMHBI, 3aMeJICHUE NBIDKYIIUXCS YacOB, 3aKOH CIOXKEHHUS CKOPOCTEeH. PEeNsSTUBUCTCKWN WMIYJbC. YpaBHEHHE
JIBIDKEHHSI  PEISITUBUCTCKOM dacTuipl. PabGota wu oHeprus. HHBapWaHTHOCTh YpaBHEHHs JBMDKEHUS OTHOCHUTEIBHO
npeoOpazoBanust Jlopenna. MHBapmanTel mpeoOpasoBanus. [IpeoOpasoBanust Mmiynbca u SHEprud. 3aKOHBI COXPAaHCHHS
sHepruu U ummnynbca. CToakHoBeHUe yactull. CucteMa neHtpa uHepuuu. [loporosasi sHeprus. [IpyHUIMT OTHOCHUTENBHOCTH B

OIIK-5,
[1K-16

Jlexuus;
nmabopaTopHas
pabora;
CaMOCTOSITeNIbHAS
paboTa CTyAEHTOB;
JIICKYCCHS,
o0cyxaeHue
MOATOTOBJIEHHBIX
CTy/IeHTaMH
pedepatos;
MpEe3eHTalNY;
KOHCYJIbTAlIMH.




aNeKTpoarHaMHUKe. OTHOCHTENLHOCTh MAarHUTHBIX M AJIEKTpUUYECKHX mojed. Yactuna B ceprdeckd CUMMETPHUYHOM IOJIE.
Bonopononono6usie aTroMbl. DHepreTrdeckne ypoBHH. [loTeHIMaNbI BO30YXAeHNS U HoHM3aud. CIeKTPBI BOJOPOIOTIOTOOHBIX
aToMoB. lIpocTpaHCTBEHHOE pacHpenesicHne 3IEKTpoHa B atome Bogopoxa. lllmpmra ypoBHe#. CTpyKTypa 3JIEKTPOHHBIX
YPOBHEH B CIIOKHBIX aTOMax. THUIBI CBSA3M 3JIEKTPOHOB B aroMmax. Ilpunuun Ilaymu. Ilepuoanueckas cucrema snementos . .
MenneneeBa. Monekyna Bomoponma. OOMeHHoe B3amMopelcTBre. Du3myeckas NpUpoIa XUMHUYECKOW CBsi3u. VoHHas wu
KOBAJICHTHAS! CBSI3M. OJIEKTPOHHBIC TEPMBI ABYXaTOMHOW Moiekyisl. KoiebaHuss W BpalneHHs IBYXaTOMHOM MOJEKYJIBI.
KonebaTenpHast 1 BpamaTenbHas CTpyKTypa TepMoB. KonebaHust MHOroaTOMHBIX MOJIEKyl. MouneKyisipable crieKTpsl. CTpoeHne
aToMHBIX fAnep. deHoMeHonOrMYeckre MoJeNu sapa. SAnepHele peakuuu. MexaHU3MBI SIIEpHBIX peakiuid. PaguoakTuBHBIE
TpeBpalleHuss aTOMHBIX saep. Peakmust snepHoro nemeHus. llemnas peakmus nemeHws. SnepHsrii peaxrop. IIpoGmema
HUCTOYHHUKOB DJHEPTUH. TepMOsIEpHBIC pEaKIWh. ODHEPTHsS 3Be3A. YIPaBIIEMBIH TepMOsAepHBI cuHTe3. KoadduumeHTs
OHHIITEiHA U1l WHIYIUPOBAaHHBIX IEPEXOJOB B JBYXypoBHEBOW cucreme. [IpmHmmm paboTel KBaHTOBOTO T€HEPATOpa.
TBepnoTenbHbIe U ra3opa3psianble nazepbl. Pannocnektpockonus. IlepBoiit Mazep. Metoa Tpex ypoBHE. OTKpBITHIA pe30HATOP.
HepBLIe J1a3€phl. CTaTHCTHYECKOE OIKMCAaHUE KBAHTOBOM CUCTEMBI, pa3jINuue MCKAY KBAaHTOBOMCXAHHYECKON U CTATUCTUUYCCKOM
BepositHOCTsAMU. Teopema HepHera u ee ciencreust. CUMMETpHsi BOJIHOBOW (DYHKIIMM MHOTHX OJMHAKOBBIX 4acTHL. KBaHTOBBIC
uzeasbHble ra3sl; pacnpenenenus bose u @epmu. CtpoeHue kpucranios. VccnenoBanue KpUCTAUNIMUECKUX CTPYKTYP METOaMU
PEHTIeHO-, AJIEKTPOHO-, HeWTpoHorpaduu. Todeunsle nedeKThl B KpUCTAJUIaX: BaKaHCHM, NMPUMECH BHEIPEHHs, MPUMECH
3aMCIICHUA. KpaeBHe U BHUHTOBBIC IHCJIOKAIIUH. I[I/ICJ'IOKaHI/ISI U IJIAaCTUYHOCTD. AKyCTI/I‘IeCKI/Ie U ONTHYECKHE KoJieOaHHs
KPHUCTAJUTMYECKON pEIIeTKH. ODKCICPUMEHTAIbHOE HCCIEOBAaHUE KOJIeOATEIbHOTO CHEKTpa: IMOMJIONICHHE HH(PaKpPacHOTO
M3JIy4CHNS! B MOHHBIX KpHCTAJUIaX, KOMOWHAIMOHHOE paccesHHe, HEYNpyroe paccessHue HeWTpoHoB. [loHATHE O (OHOHAX.
TemnoeMKoCTs KPUCTAJUIOB TP HU3KHUX U BHICOKMX TeMIeparypax. Pemerounas TermnonpoBogHocTs. O KBasHUMITyJIbCe (pOHOHA.
IIpoueccol mepedbpoca. Pasmepnsiit addext TemmonpoBomHocTH KpucTauoB. Dddexkt Meccbayspa M ero npHMEHEHHE.
OIeKTPONPOBOIHOCTE MeTanaoB. Hocurenn Toka B MeTallax, TOYHOCTh KJIACCHMYECKON 3JIEKTPOHHOW TEOpHH. DJIEKTPOHHBII
¢epmu — ra3 B Merauie. Hocurenmnm Toka Kak KBa3WYACTHIBI, ODJEKTPOHHAS TEINIOEMKOCTb. ODJIEMEHTHI 30HHOWH TEOpHH
KPHUCTAJUIOB. 30HHAs CTPYKTYpa DHEPreTHUECKOTO CHEKTpa 3IIeKTpoHOB. YpoBeHb depmu. IloBepxnocts depmu. Yucno
JJIEKTPOHHBIX COCTOSIHHMM B 30HE. 3allOJIHEHWE 30H; METaJUIbl, JIWAJICKTPHUKH, IOIYNpOBOIHHUKH. [loHsTHE MBIpOYHON
npoBoguMocT. CoOOCTBEHHBIE U IIPUMECHBIE MOJYNPOBOJHHUKH. SIBIEHHWE  CBEPXIPOBOAMMOCTH. TepMoOAMHaMuKa
CBEpXIPOBOIHUKOB. KynepoBckoe criaprBaHie Kak HE0OX0JMMOe yCIOBHE CBEPXITPOBOANMOCTH. KyJIOHOBCKOE OTTaJKMBaHKE U
¢oHonHOe mnpuTsHKeHHe. [loBepXHOCTHash SHEPrus Ha TpPaHUIE MEXIy HOPMajIbHOH W cBepxmpoBojsmel Qazamu.
CBepXMpOBOJHUKHU TMEPBOrO0 W BTOPOTO poja. Ponb mpumeceil. BricokoTeMmepaTypHas CBEpXIPOBOJAUMOCTh. 3aXBaT H
KBaHTOBAaHHME MarHUTHOTO MOTOKa. TyHHENbHBINA KOHTAKT. D dexT J[xo3edcoHa u ero npuMeHeHHE.

Marneruku. Ilapa-, ama-, ¢eppo- m aHTH(heppomarHeTHKH. Teopus ¢eppomarneTnsMa. OOMEHHOE IPOHUCXOXKICHUE
MoOJIeKyJIsipHOro moJis. JlomeHHass cTpykrypa. TexHuueckass KpuBas HaMarHU4uBaHUs. Teopuss MOJEKYJISPHOTO TMOJIs
aHTI/I(beppOMaFHCTI/IKOB. (DeppI/ITBI. Tunsr KUIKUX KPUCTAJJIIOB: HEMATHKHU, XOJCCTUPKH, CMEKTUKHU. HpnMepH KHUIAKHUX
kpuctamnoB. Da3oBele AUarpaMMbl. YIpyrue cBoiWcTBa HeMmaTHKOB. IloBeneHHe B 2IEKTPUUECKOM M MAarHUTHOM MOJSX.
BemecTtBo mpu CBEpXBBICOKMX TeMIEpaTypax U CBEPXBBICOKMX MJIOTHOCTSX. Meramnindeckuil BOAOPOJ. YpaBHEHHE
COCTOSIHMSI BelIecTBa IpH OOJBIIMX IUIOTHOCTSAX. KapiukoBele Oenple 3Be3nsl. HellTpoHHOe cocTosiHME BeliecTsa.
ITynbcapel. BemecTBo B CBEpPXCUIBHBIX JE€KTPOMATHUTHBIX NOJAX. BemecTBo u mone. ATOMHO-MOJEKYJIIPHOE CTPOEHHUE
BemiecTBa. AToMHOe spo. KBapku. DieMeHTapHble YacTUIIBI, JENTOHBI, aApoHbl. B3anmonpespamenus yactun. CunbHoe,
3JIEKTPOMAarHuTHoE, c1aboe U rpaBUTAallMOHHOE B3auMoeicTBus. Mepapxus B3aumoael cTBuid. O eMHBIX TEOPUSX MaTEPHH.
dusndeckas KapTuHa MHApa Kak prmocodckas KaTeropus.
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II1. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B nmpomecce ocBoenus aucuuMiuiiHbl «DU3WKAa» HCHOJB3YIOTCS  CIEIYIONINE

00pa3oBaTesbHbIC TEXHOJIOTHH:

1. CranaapTHbie MeTOAbI 00yYeHHSsI:

- JICKIIUH;

- 1abOpaTOPHBIC 3aAHATHS;

- TECTUPOBAHUE;

- KOHCYJIbTalluH;

- caMocCTosATeNbHas PadoTa CTYACHTOB, B KOTOPYI) BXOJUT OCBOCHUE TEOPETHUECKOTO
MaTtepuaa, MoAroTOBKa K JIJAOOPATOPHBIM 3aHATHSM.

2. Metoabl o0yuyeHHsl ¢ MPUMeHEHHEM HHTEPAKTHBHBLIX ()OpM 00pa3oBaTeJbHBIX
TeXHOJIOTHii:
- UHTEPAKTUBHBIE JICKLIUU;
- IUCKYCCHUS.

IV. YHEBHO-METOANYECKOE, TH®POPMALIMOHHOE U
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHBI

4.1 Jluteparypa

OcHoBHas JiMTeparypa:

1. Kann, K. B. Kypc obmeii ¢pusuku: Yaedonoe nocodue / K.b. Kann. - Mocksa : KYPC:
HULl UHOPA-M, 2018. - 360 c. - ISBN 978-5-16-100593-4. - Tekcr : snexTpoHHbIi. - URL:
https://znanium.com/read?id=328308.

2. XaBpyHnsk, B. I'. Kypc ¢usuku : yueb. nocobue / B.I'. XaBpynsk. — M. : UHOPA-M,
2019. — 400 c. — (Bricmiee obpazoBanue: bakanaBpuar). — ISBN 978-5-16-100320-6. - Tekct
anekTpoHHbIi. - URL: https://znanium.com/read?id=355511

3. Ky3nenos, C. U. Kypc neknuii mo ¢usmke. DnekTpoctatuka. [IOCTOSIHHBIA TOK.
OnektpomaraetusMm. Konebanus u Bonubel: Yuebnoe nocodue / Kysneunos C.U1., Cemxuna JI.I.,
Porozun K.U. - Tomck:U3a-Bo Tomckoro nmonutex. yauepcurera, 2016. - 290 c.: ISBN 978-5-
4387-0562-8. - Tekcr : anextponnsiid. - URL: https://znanium.com/read?id=218874

JlonoJIHUTeIbHAS JIUTEpaTypa:

1. Cxnsposa, E. A. Kypc nekuuii mo ¢usuke: MonekynspHas pusmka. TepMoanHamuka :
yue0. mocobue / E.A. Cxnsposa, JI.U. Cemkuna, C.1. Ky3nenosn ; ToMckuii moJuTeXHUIECKUN
yHuBepcureT. - Tomck : M3a-Bo Tomckoro noiaurexuuyeckoro ynusepcurera, 2017, - 156 c. -
ISBN 978-5-4387-0735-6. - Tekcr : anextponnsiit. - URL: https://znanium.com/read?id=344725

2. ITaBnos, C. B. O6mas ¢usuka: cOopHuk 3a1ad : yye0. mocobue / C.B. IlaBnos, JLA.
Ckunerposa ; noxa pea. C.B. [laBnoBa. — Mocksa : UHOPA-M, 2018. — 319 c. — (Breicuiee
oOpa3zoBanue: bakanaBpuat). — ISBN 978-5-16-013262-4. - Tekcr : snexTpoHHbIi. - URL:
https://znanium.com/read?id=329738

3. CmupHoB, A. B. NH}popmanmoHHbIE TEXHOJOTHMH B 0OyueHMH (u3Mke : yueOHoe
nocobue / A. B. CmupnoB, C. A. CmupHOB. - Mocksa : MIIT'Y, 2018. - 220 c. - ISBN 978-5-
4263-0677-6. - Tekcr : anextponHsiid. - URL: https://znanium.com/read?id=339672.

4.2 IlepeyeHb MHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM
1. HudopmannonHas cipaBOYHO-TIpaBoBas cucreMa KOHCYJIbTaHT IUTIOC (JIOKaJIbHAS
BepCusi)
CripaBouHO-TIpaBoBasi cucreMa ['apaHT (JIoKaibHast BEpCHs)
3. HmxeHepHBI cripaBOYHUK (PU3NUECKUX CBOWCTB BEIIECTB
https://dpva.ru/Guide/GuideMatherials/

N
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4. CrpaBouHuK (usndeckux cBoicT Bemects http://thermalinfo.ru/

4.3 IlepedeHb 3JIeKTPOHHO-00Pa30BaTEJILHBIX PeCypCOB

OBC «MH®PA-M» http://znanium.com

Hayunas snekrponnas 6udnaunoreka elibrary.ru https://elibrary.ru/
OBC BOOK.ru http://www.book.ru

9BC «Jlanw» https://e.lanbook.com/

SBC «FOPAUT» https://biblio-online.ru/

VYuuBepcuterckas oubnmoreka online http://biblioclub.ru/

OBC «Grebennikon https://grebennikon.ru/

Buneonexkuun HITP Kpacnonapckoro dumuana
http://vrgteu.ru/course/view.php?id=6680

LN wNE

4.4 TlepevyeHb npodeccHOHATBHBIX 623 JTaHHBIX
1. bubGnuorpaduyeckas u pedepaTuBHas 0a3a TaHHBIX SCOPUS
https://www.elsevier.com/solutions/scopus
basza nanubix PATENTSCOPE https://patentscope.wipo.int/search/ru/search.jsf
3. baza maHHBIX CTaHAAPTOB M periaMeHTOB dDenepabHOrO areHTCTBA 10 TEXHUYECKOMY
perynupoBanuio u Metposioruu (Poccranmapr) http://www.gost.ru
4. Wccnenoparenbckas 6a3a manabsix EBSCO https://www.ebsco.com/

no

4.5 Ilepeuenbp pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW  CeTH
«HTEepHET», HEOOXOAMMBIX /1JI5l OCBOCHHS TUCIHUTLIUHBI

Hayuno-Texuuueckas oubamoreka http://n-t.ru;
XKypnuan "Ksant" - http://kvant.info;
I'azera "®wusuka" - http:/fiz.1september.ru;
OTkpeIThIil KOUTEK. Pusnka - hitp://www.college.ru/physics/index.php;
OTkpbIThIN KOIUTEMK. AcTpoHoMmust. - http://www.college.ru/astronomy/index.php;
Caiit "KnaccHas ¢usuka" - http://class-fizika.narod.ru/;
OrkpeiTus B pusuke - http://ntpo.com/physics/opening.shtml;
dusnka s abutypuenra. Pemenune 3amayq. - http://www.abitura.com/#1;
. AumnMarus pu3HUecKux mporeccos - http://physics.nad.ru/physics.htm;
10 ATomHoe opyxue - http://arch19.narod.ru/nuclear.htm;
11. Slnepusie B3psiBbI - http://kapust.narod.ru/Video/Vzrivi/ASE.HTM;
12. Wcropus co3gaHusi aTOMHONW OOMOBI -
http://militera.lib.ru/research/abomb/index.html;
13. KsanroBas u simepHas ¢pusuka - http://nuclphys.sinp.msu.ru/introduction/index.html;
14. Benukue ¢pusuxu - http://fiziki.net.
15. Caitr  «KoMmmbroTepHas TOJJEpKKa Y4EOHO-METOIUYECKON  JIESITEIIbHOCTH
dwmanay - http://vrgteu.ru.

CoNOR~WNE

4.6 Ilepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHIA, HCTIOJb3YeMBbIX MPH OCYLIECTBIECHUH
00pa30oBaTeJILHOr0 MpoIllecca MO JAUCHUILUINHE, BKJIKYas TIepeYeHb MPOrpaMMHOIO
odecneyeHus

1. Omnepanmonnas cucrema Windows 10

[Maker npukinagueix nporpamm Office Professional Plus 2010 Rus,

3. AwntuupycHas nporpamma Kacmepckoro Kaspersky Endpoint Securrity mist 6usaeca-
Pacmmmpennsiii Rus Edition,

4. PeaZip,

N
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5. Adobe Acrobat Reader DC

4.7 llepevyeHb y4eOHO-METOAMYECKOT0 00eceYyeHusl AJIs1 CAMOCTOATEIbHONH padoThl
o0yyarommxcsi N0 JMCHUIJINHE

3amaHus IS OpraHU3allid  CaMOCTOSITENILHOW pabOThl MPEACTaBICHBI HaA CaiTe
KOMIThIOTEPHOM TOICPKKH yueOHoU aesTenpbHocTH KpacHomapckoro duimmana POY um. I'.B.
[InexanoBa B «MeTOAMYECKOM TIOCOOMHM TIO MPOBEIEHUIO J1A0OpAaTOPHBIX paboT ¢
UCIIOJIb30BAaHUEM HWHTEPAKTUBHBIX METOJOB OOYYE€HHUS M OpraHu3aldd CaMOCTOSITENIbHOM
pabotei» o auciuminHe «Pusnka» Pexxum nocrymna: http://vrgteu.ru.

Tema 1. ®u3nyeckue 0CHOBbI MEXaHUKH
Jluteparypa: O-1; O-2; O-3; J1-1-6.

Bonpocwi 0na camonposepku:
1. B uém 3akimovaeTcs 3aKOH COXpaHEHHsI MEXaHUYECKOH YHEPTHUH.
2 JIist KaKuX CHCTEM BBITIOJTHSAETCS 3aKOH COXPAHEHUSI MEXaHHUECKOW DHEPTUH.
3 B 1ém cocTouT pasnuune Mexy HOHATUSIMHI SHEPTUH U paOOTHI.
4. Yem 00yCIIOBIEHO U3MEHEHNE TOTEHIIUAIBHON SHEPTUH.
5 Yem 00ycI0BIEHO U3MEHEHHE KHHETUYECKON SHEPTHH.

CamocmosmenvHas no020mosKa K OUcCKyccuu no oocyscoenuio npoodiemvl « OcHosHbvle
3AKOHbL U NOJIONCEHUSL KIACCUYECKOU MeXAHUKU. 3aKOHbL COXPAHEHUs. 8 NPUpPoOe U MexHUKe.»,
npogedeHue OUCKYCCUli no memamuxe. 00KIA0bl C Npe3eHmayuetl.

Bonpocul 0na 06cyarcoenus
1. Maiite onpezenenue MyTy Ipyu NPOU3BOILHOM JABMKEHUH MT.
2. Copmynupyiite CBOWCTBO aAIMTUBHOCTH UMITYJIbCA.
3. ChopmynupyiiTe IPUHITUI CYTIEPIIO3UITUH CHIT.
4. B 4éM cocTOUT pa3nuure MEeXAY MOHATHAMH SHEPIUU U paboThI.
5. Uem 00yCIIOBIEHO U3MEHEHNE TOTEHIIMAIBHON SHEPTUH.
6. Uem 00ycCIIOBIIEHO N3MEHEHHE KMHETHUECKOW YHEPTUH.

Temamuka pegpepamos
1. MeToas! pu3nMuecKoro UCCiIeOBaHUS: ONBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSL.
2. Baxxnelnme 3Tarnsl HCTOPUU (HUBUKH.
3. Ponb u3uKYM B pa3BUTHH TEXHUKH W BIIMSTHAE TEXHUKHU HA pa3BUTHE GUUKH.
4. PazmepHOCTb (pu3ndeckux BenuunH. OcHoBHbIe eanHUIBI CH.
5. llpenmet mexanuku. Kitaccuueckas MExaHHUKa.

Tema 2. MoJuiekysipHasi pu3nKa U TEPMOJAMHAMHUKA
JIuteparypa: O-1; O-2; O-3; J1-1-6.

Bonpocui ons camonpoeepkKu.

1. Kak Bbruucnsercs cpeiHee 3HaU€HHE HEKOTOPOH (hU3UYecKOl BETMUUHBI A, €CIH
u3BecTHa ee GpyHkIus pacupenencuus f(A).

2. OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO- KWHETUYECKON TEOPUH HJICaIbHOTO Ta3a.

3. 3aBUCHUT JIM IaBJICHHE ra3a: a) OT INIOTHOCTH rasa; 0) OT TeMIepaTypsl; B) OT

MacCChbl MOJICKYII.
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4. Kak u3MeHstoTcs npu H30TEPMUYECKOM PACIIMPEHUH UJI€AIBHOIO T'a3a: a)
CpEeIHsIsl KNHETUYECKasi SHEPrusl MOJIEKYIT; 0) CpeaHsisl JuInHA CBOOOAHOTO MpoOera MOJIEKYII.

5. Kak n3mensiercs cpeusist JyinHa CBOOOHOTO MpoOera MOJIEKYII ra3a: a) mpu
n300apHOM HarpeBaHuu; 0) IpU U30TEPMUUYECKOM YBEIMUCHUH JABIICHHUS.

Camocmosmenvhas no02omoeka K OUCKyccuu no oocyscoenuro npooiemvt « OcHoeHbie
NOLONCEHUSL MONEKYIAPHO-KUHEMUYECKO Meopuu U mepMOoOUHAMUKUY, NPOBedeHUe OUCKYCCUlL

no memamuke: OOKIAObL C Npe3eHmMayuel.

Bonpocuwi 0151 06cyorcoenus

1. Ocobennoctu rpaduka QyHKIMH pacnpeaeTeHUs BETUYUHBI CKOPOCTH MOJIEKYI
U/leabHOIO rasa.

2. JlaBneHue ra3a ¢ TOYKH 3pEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

3 Knaccudukanus 1 ycTpoiCTBO TEIJIOBBIX MAIlIUH.

4, OO6parumbie 1 HEOOpATUMBbIE TETIOBBIE TTPOLIECCHI.

5 OCHOBHbIE THUIIbI TEIUIOOOMEHHBIX alIaparoB.

Temamuxka pegpepamos
1. JIMHAMHYECKHE U CTATUCTUICCKUE 3aKOHOMEPHOCTH B (DU3HKE.
2 JlaBneHue ra3a ¢ TOYKH 3pEHHS MOJIEKYIIPHO-KUHETUYECKON TEOPUH.
3 MonekynapHO-KUHETUYECKUN CMBICI TEMIIEPATYPHI.
4. [IepBoe u BTOpOE HA4YaJI0 TEPMOAUHAMUKH.
5 Huxn Kapro. Makcumansabiil K11 TennoBoil MaluvHBL.

Tema 3. D1eKTPHYECTBO M MATHETH3M
Jlureparypa: O-1; O-2; O-3; JI-1-6.

Bonpocwi ona camonposepku:
1. Yro Takoe HaPsHKEHHOCTD JIEKTPOCTATUUECKOTO MOJIS.
2. B uém 3akmouaercs gusndeckuit cMbica Teopembl OcTporpazckoro-Iaycca.
3. Kakwue cuitbl qeficTBYIOT MEXTy JBIKYITUMIECS 3apsiIaMu.
4. Kaxue cuiibl ¥ moyemy JeHCTBYIOT MEKAY MPOBOJAMU C TOKOM.
5. KakoBbl anekTpuyecKkue XapakTepUCTUKH PE3UCTOpa, KOHEHCATOPa, KaTyIIKH.

Camocmosmenvhas no02omo6Kka K OUCKyccuu no oocysxcoenuro npoonemvt « Ochogubie
NONOJCEHUsL  DNIEKMPOCMAMUKY U 3AKOHbL  nocmoanHo2o  moka. OcCHo8Hble — 3aKOHbL
INEKMPOOUHAMUKIY; NPOBeOeHUe OUCKYCCULL NO memMamuKe. 00KIA0bl C Npe3eHmayuell.

Bonpocuwt 0151 06cyorcoenus

1. 3akon Jxoyns-Jlenna B unTerpaibHoil u quddepeHnnansHoi Gpopmax.

2. JlokaxxwuTe, 9T0 HauOOJIbIIAst TIOJIe3HAsI MOIITHOCTH BBIZCTSETCS IPHA PABEHCTBE
BHEIIIHET0 ¥ BHYTPEHHETr0 COMPOTUBICHUH 1IETH.

3. 3akon buo—Casapa—Jlamaca.

4. [upkynauys MarHUTHOTO TTOJIS.

5. [Tomy4yeHne 1 HCIIOTB30BaHNE TIEPEMEHHOTO U TpeX(a3HOTO TOKa.

Temamuxa pepepamos
1. DnexTpocraruueckas Teopema ['aycca.
2. DHeprus B3aMMOAECHCTBHS JIEKTPUUECKUX 3aPAJIOB.
3. 3akonbl Oma u Jxoyns — Jlenua.
4. Cuna Jlopenua u cuiia Amnepa.
5. Cucrtema ypaBHeHHI MakcBelia B 3JIEKTPOUHAMUKE.
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Tema 4. Puznka KoJ1e0aHu ¥ BOJIH
Jlutreparypa: O-1; O-2; O-3; 1-1-6.

Bonpocul ona camonposepku:
1. 3anumure 3aKOH 3aBUCUMOCTH OT BPEMEHHM XapaKTepUCTUKH A, COBeplIarolen
rapMOHHYECKOE KoJieOaTeIbHOE U3MEHEHHE.
[Tpu kakoM 3aTyXxaHUM pe30HAHC OyaeT Ooyiee Pe3KUM.
Urto Takoe BOJIHOBOM ()POHT U BOJTHOBAsI HOBEPXHOCTb.
JlaiiTe onpeneneHue KOrepeHTHBIX BOJIH.
Jaiite onpenenenue 30H @peHens.

okrwn

CamocmosmenvHas  nod2omoeéka K  OUCKYCCUU HO  00CYICOeHUro  npodiemovl
«Konebamenvhvle u 601HO8bIE NPOYECCH 8 MEXAHUYECKUX, DNEKMPUYECKUX, AKYCIUYECKUX U
ONMUYECKUX AGNEHUSX», NPO8edeHUe OUCKYCCULL N0 meMamuKe: O0KIA0bl ¢ npe3eHmayuel.

Bonpocwi 0ns 0bcyorcoenus
1. [Tporeccel, MPOUCXOSIINE TIPH BEIHYKICHHBIX KOJICOAHUSX.
2 VcnoBUsS BOSHUKHOBEHHMS CTOSYMX BOJIH.
3. [Toctpoenue n300paxeHus MPOU3BOJILHOMN TOUKH B JIF00O0M JTUH3E.
4, SBnenune qudpakiuy.
5 SIBnenue naTEpEPEHINH.

Temamuka pepepamog

1. ITonsiTue o KosnebaTenbHBIX Iporneccax. EMuHBIN MoAX01 K KoJeOaHUAM pa3InyHON
(UBUYECKOIN TPUPOIBIL.

2. Ceprueckue U UITUHIPUUECKUE BOJIHBI.

3. Hudpakuus OpayHrodepa u CrieKTpaaIbHOE Pa3I0KEHUE.

4. ITpunnun [toitrenca — @penens. [pubnuxenne Openenst. Uaterpan u audpakuus
®penes.

5. D¢ dexr Honmuepa.

Tema S. KBantoBasi u aromHasi puszuka
Jluteparypa: O-1; O-2; O-3; JI-1-6.

Bonpocwi 0na camonposepku:
1. Hasoswure Bce MOICIIN SJICKTPOMArHuTHOTO U3JTYUCHUS.
2. OnuumuTe 1o 1maram, 4To IPOUCXOAUT ¢ OTOHOM, MaJAIOIIUM Ha FPaHUILy METajlIa.
3. OnummwTe 10 MIaram, 9To MPOUCXOIUT CO CBOOOTHBIM IEKTPOHOM MeTalIa Mocie
€ro B3aMMO/ICUCTBHS ¢ (POTOHOM.
4. Omnpenenure OCHOBHBIE CBOMCTBA BOJIH i€ bpoiins.
5. B uém 3akioyaercsi COOTHOIIEHHE HEOIPeaeIEHHOCTEM!.

CamocmosmenvHas  no02omoeéka K  OUCKYCCUU NO  00CYHCOeHUio  npooiemvl
«Cospemennas guzuueckas KapmuHa Mupay», npogeodenue OUCKYCCUll N0 memamuxe. 00KIaOblL ¢
npeszeHmayuet.

Bonpocul 011 06cyarcoenus
1. SAsnenune BHemHero Goroaddexra.
2. TenoBoe u3y4eHue.
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3. [TpoTuBOpeuns KIacCHUECKON (PU3UKU, BOSHUKHOBEHHE PEISTHBUCTCKOM
MEXAHUKH.

4. B 4ém cocTouT paznuune Mexay MOHATUAMHU SHEPTUU U PaOOTHI.

5. ATomHas (pu3nKa ¥ SHEPreTHKA.

Temamuka pepepamog

1. O6ocHoBanue uael kBanToBaHus: onbITel @panka u ['epra, onbiTe! LlTepaa u
I'epnaxa.

2. Ypasunenue lllpeaunrepa u ero npuMeHeHUE.

3. OCHOBHBIE IIOJIOKEHUS TEOPUH OTHOCUTEIBHOCTH.

4. CTpyKTypa 3JIEKTPOHHBIX YPOBHEH B aTOMaXx.

5. dusnyeckast KApTHHA MHUpa Kak Griiocopckas KaTeropusl.

4.8 MaTepuajibHO-TEXHHYECKOE o0ecneyeHue TUCIUIIHHbI

JUia peanu3zanuu JUCUUIUIMHBL «DPU3MKa» HCIONIB3YIOTCA Y4eOHbIE ayIUTOPUM s
MPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUIA, 000PYIOBAaHHBIE MYJIbTUMEIUNHBIM 00OPYI0BaHHEM
nu yq€6HO-HaFHHI[HBIMH HOCO6I/I$[MI/I, JJIA HpaKTI/I‘IeCKI/IX SaHSITI/H\/JI, I‘pyrIHOBI)IX nu
WHAUBUAYAIbHBIX KOHCYNbTallMi, TEKYIIEro KOHTPOJS M TPOMEKYTOYHOW aTTECTallUH,
naboparopuu, OCHAIICHHBIC JabOpPaTOPHBEIM OOOPYIOBAHHEM B COOTBETCTBHH C IPOTPaAMMOMN
JUCHUIIMHBI, a TakKe TIOMEIICHUS IS CaMOCTOSATEIbHOH paboOThl, OCHAIICHHBIC
KOMHBIOTepHOﬁ TGXHI/IKOfI C BO3MOXHOCTBIO ITOAKJIIFOUCHHUSA K CCTH HHTepHeT nu O6€CHC‘ICHI/ICM
JOCTYTIA B JIEKTPOHHYIO MHPOPMAIIMOHHO-00pa30BaTeNbHYIO cpey uinana.

OCBOCHI/IG OTUCHUILNIMHAMU JIMHaMHu C OFpaHPI‘{eHHI)IMI/I BO3MOXHOCTSIIMHU SIIOpOBLﬂ nu
WHBaJINIaMU OCYIIECTBISETCS C MCIOJIB30BAHUEM CPEICTB 00y4YeHHs OOIIEero M CHelHalbHOTO
HAa3HAYCHUS C y‘IeTOM peKOMeHI[aIII/Iﬁ MCI[HKO-COHH&HI:HOfI BKCHCpTI/I?;I)I, HpOFpaMMBI
peabunuTanMy MHBAIWAA C YY€TOM WHIUBUIYaJbHBIX MCUXO(U3MUECKUX OCOOCHHOCTEH Ha
OCHOBAHHU 3asIBJICHUA CTYJICHTa.
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V. TEMATUYECKHWH IJIAH U3YYEHUSI TUCIHUILIAHBI

TemaTnueckuil nnaH u3ydeHHs] IOUCUMIUIMHBL «®PU3MKa» Uil CTYAEHTOB OYHOW (OopMBI OOY4YEHHUs HPEACTaBISIET COAEpP)KAHUE TUCLIUIUIMHBL,
CTPYKTYPUPOBAaHHOE TI0 TeMaM (pa3zesiaM) ¢ yKa3aHHEM YacoB M BUJOB 3aHATUH, CAMOCTOATENBHOM paboThl U (hOpMbI KOHTPOIIS, Tabmuma 5.1

Tabmuua 5.1 —TemaTuyeckuii maH U3ydyeHus TUCUUTUIMHBI «DU3KKa» Ui CTYACHTOB 0YHOM (hOpMBI 00yUEHHS

CamocrosrenbHas
KoHrakTHast paboTa /KOHTaKTHBIE Yackl "
abora
AyIuTOpHBIE Yachl
Y P Konrakt-
B T.4.MHTEPAK- | Munm | Kourakt- Has paboTta
Koncyn
x| mpak | na6o THBHBIC BUya | Has paboTa BTams o MpoMe- B KOHT- Dopmbl
HanmeHoBaHHe pa3/iesioB U TeM J pa- B (opwmel /gacel | npHas 1o " ene KYTOUHOM ce- | poib TeKyIIEero
K gec Top c I KOH- | NIPOMEXYT- 3K3I;Mi arrecraiin | ¢opmbl | mect- | /CP B koHTpOoist (KCP)
e e mabopa - i -
I KHe HEIE . ; i P CyJib O4YHOH HOM, U B IICpUOJ pe, cec
w | sams | pa6o . 331{.51 T;;_Illgﬂ aTTeIccTa- K3 9K3. qac CHIO
- THI I un, Karr ceccud,
u THS Karrmks
u
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3aImuTa JJabopaTopHOit
Ip paboThI, JUCKYCCHS;
" 00CyXIeHIE
Han/ 3.1.p., 8
Tema 1. ®usnueckre OCHOBBI MEXaHUKH| 6 - 12 18 5 A./4 - - - - Pedp - MOATOTOBJICHHBIX
" CTyICHTaMH pedepaTos;
Npe3eHTalllH;
KOHCYJIbTallHH.
3anuTa 1abopaTopHoOn
Mp paboThI, JUCKyCcCHs;
*o
o0cyxneHue
Tema 2. MonexynsapHas ¢$pu3nKa u H.n/ 3.1.p., 8 YA
4 - 10 14 J./4 - - - - - TIOJrOTOBJICHHBIX
TepPMOIMHAMUKA 2 Ped., .
CTyZCHTaMH pedepaTos;
IIpE3eHTalNY;
KOHCYJIbTAIIMH.
3ammuTa JJabopaTopHOit
Tp paboThI, JUCKYCCHS;
" o0cyxIeHHEe
H.n./ 3.1.p., 8
Tema 3. DAEKTpHUECTBO U MAarHETH3M 8 - 8 16 > A./4 - - - - Pedy - MIOJITOTOBJICHHBIX
" CTyzieHTaMH pedepaTos;
NIpE3eHTalNY;
KOHCYJIbTallHH.
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Tema 4. ®usuka xoneOGaHUi U BOJIH

14

Hn/

2 .72

IIp.,
3.L.p.,
Ped.,

3aIuTa J1adopaTopHOn
paboThl, JUCKycCus;
obcyxeHnue
TIOJIrOTOBJIEHHBIX
CTyICHTaMH pedepaTos;
NIPE3eHTalNY;
KOHCYJIbTallUH.

Tema 5. KBaHtoBast u aTomMHas Gpusnka

Mp.,
3.L.p.,
Peg.,

3amuTa 1abopaTopHoOi
paboTHI, TUCKYCCHS,
o0cyxIeHue
HOATOTOBJICHHBIX
cTyzeHTaMu pedepaTos;
Npe3CHTALHY;
KOHCYJIbTalluU.

Hroro:

28

42

70

0,35

38,00

IK3aMeH

- 33,65

Bcero nmo gjucuuniinHe

70

0,35

38,00 | 33,65

144

TemaTnueckuil 1iaH JUCUMIUIMHBL «DU3UKa» s CTYACHTOB 3a04HOM (OpMBI OOY4eHHUs TpeNCTaBIseT COJepKaHWE YYeOHOM AHUCIUIUIUHBI,
CTPYKTYpUPOBAaHHOE 1O TeMaM (pa3ziesiaM) ¢ yKa3aHWEM YacoB U BUJIOB 3aHITUNA, KOHTAKTHOW U CAaMOCTOSTEIbHOU paboThl, (pOpMBI KOHTPOJIs, Tabmuma 5.2.

Tabnuna 5.2 —Temarnyeckuil 1aH U3ydeHus AUCUMILTMHBI «DU3uKa» ISl CTYA€HTOB 3a04HOM opMBbl 00ydeHUs

CamocrosrenpHas
KonrtakTHas pab0oTa /KOHTAKTHBIC YaChI *
pabora
AYIUTOPHBIC 9aChI
Y P KonTakt-
B T.4.MHTCpaK- 40501078 Konraxkr- Has paboTa
Koncyn
I npak | ma6o TUBHBIC BU/ya | Has paboTa bTars I10 IIpoMe- B KOHT- Dopmbl
HauvenoBanne pas/iesios 1 TeM e H- pa- B opmbl /9achl | npuas 1o Hene JKyTOUHOU ce- poiis TEKYyILEro
K . Top Y 1 KOH- | NIPOMEXKYT- BKBI; Mﬂe arTecTanu (hopmBI MeCT- /CP B koHTpoist (KCP)
€ e nabopa b- YHOI U B TIEpU -
I KHe HBIE N < T P eyn OHHO HOM, cpron pe, cec
. Tanus TTECTa- K3. q u

w | sams | pa6o : - :;1]( a e]C( a K3 K3 ac CHIO
u THs TBI 0 ouu, katr ceccuu,

51 THS Karrk3

"

1 2 3 4 5 6 7 8 9 10 11 12 13 15
H.n/ 3.71.p. 3ammra
Tema 1. ®u3ndeckne OCHOBBI MEXaHUKH| 2 - 2 4 .72 - - - - P 27 = N
2 3.K.p. J1a00paTOPHOIA
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paboThI, KOHTP.
pabora

Tema 2. MonekymsapHas pu3nka u
TepMOJMHAMUKA

3.51.p.,
3.K.p.

25

3aIuTa

nmabopaTopHOI

paboThI, KOHTP.
pabora

Tema 3. DIEKTPHUUECTBO K MAarHETH3M

3.51.p.,
3.K.p.

25

3aIuTa

nmabopaTopHOI

paboThI, KOHTP.
pabota

Tema 4. ®usuka xoseOaHUi U BOJIH

3.L.p.,
3.K.p.

25

3amura

n1ab0paTopHO

paboThI, KOHTP.
pabota

Tema 5. KBanroBast 1 aTomHas puzuka

3.L.p.,
3.K.p.

25

3aImTa

nabopaTopHOM

paboThI, KOHTP.
pabota

Hroro:

0,35

127,00

JK3aMeH

6,65

Bcero mo pucuuniinHe

0,35

127,00

6,65

144

Tematnueckuil mian aucuuIuinHbl «®u3nka» AN CTYJEHTOB OYHO-3a04HOH (DOpMBI O0OydeHHUs NpEACTaBiIseT CoJep’KaHHe Y4eOHOH AMCLUIUIMHBI,
CTPYKTYpUPOBAHHOE 110 TeMaM (pa3zesiaM) ¢ yKa3aHHEM 4acoB M BHJIOB 3aHITUN, KOHTAKTHOM U CaMOCTOSITENIbHOM paboThl, (POpMbI KOHTPOJIs, Tabauna 5.2.

Tabnuna 5.2 —Tematnyeckuil 1aH U3ydeHus AUCUUILTMHBI «DU3uKa» ISl CTYAEHTOB 3a04HOM opMBbl 00ydeHUs

HaumenoBanne pa3aeioB U TEM

CamocrosTenpHas
KoHnTakTHas paboTa /KOHTAKTHBIE Yachl *
pabora
AyIUTOpHBIE Yachl Konraxr-
Wumn | Konrakr- Koncyn | Ha4 pabota
B T.1.HHTCPAK- | pynya | mas pabora y 0 MpoMe- B KOHT-
n | mpak | mabo THBHBI bTaLUs 9
e TH- pa- B € JbHas o — KYTOUHOMN ce- poIb
X dec Top c opmbI /gack! KOH- | MPOMEXYT- SKBIE)IMG aTTecTalu (hopmbl mect- | /CPB
e b nmabopa - i -
I Kuie HELIE ) . . pa | cyis OYHOM HOM, U B IEPHOJ pe, cec
w | sams | pabo : ¢ SaH.H T.'il/illlzﬂ aTTCIC(Ta- K3 IK3. qac CHIO
" - THI mun, Karr ceccud,
I THA Karmks3

DopMbl
TEKyILEro
koHTpois (KCP)
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"
1 2 4 5 6 7 10 11 12 13 14 15
3aImuTa
Tema 1. @u3nyecKre OCHOBBI MEXaHUKH| 4 4 8 H.n/ .72 - - 3.1.p., 15 - nadoparoproi
2 3.K.p. paboThI, KOHTP.
pabora
3aImuTa
Tema 2. MonexyispHas ¢puznka u 2 4 6 ) i i i 3.1.p., 15 i nabopaTopHOH
TEPMOJANHAMUKA 3.K.p. paboThI, KOHTP.
pabota
3aIuTa
Tema 3. DJICKTPHUUCSCTBO U MATHETH3M 2 4 6 H.n/ /4 - - 3.1.p. 15 - f1abopatopHoii
2 3.K.p. paboThI, KOHTP.
pabota
3aImuTa
Tema 4. ®uznka KonebaHUH 1 BOJIH 2 4 2 - - - - 3.L.p, 15 - nadoparoproi
3.K.p. paboTHI, KOHTP.
pabota
3aIuTa
Tema 5. KBanTOoBast m aToMHasi pr3HMKa 3.Lp., nabopaTOpHOIA
2 4 6 - - - - 16 -
3.K.p. paboTHI, KOHTP.
pabota
Hroro: 12 20 32 4 6 2 0,35 ) 76,00 i}
JK3aMeH - - - - - , ; - - 33,65
Bceero mo auciunaune - - 32 - - 2 0,35 76,00 | 33,65 144
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*DOopMBI CAMOCTOSITETLHOW pPa0OTHI CTYACHTOB M 3aTpaThl BPEMEHU CTYIECHTOB Ha
CaMOCTOSITENIbHOE BBINIOJHEHUE KOHKPETHOTO COJIEp)KaHUsl y4eOHOro 3aJaHusl MO TUCIUILINHE
«®Duzukay ompeneneHbl B «MeToAU4YeCKOM MOCOOMH MO OPraHU3ALHUN CAMOCTOATEJIbHOM
padoThl» A CTYJASHTOB HAIpaBJeHUs TOATOTOBKM MporpaMMbl OakanmaBpuara 38.03.07
«ToBapoBenenue» HampaBieHHOCTh (mpodwminb) «ToBapHas »dKcmepTH3a € OICHOYHAs
JESTEIIbHOCThY.

Tabmuna 5.4 - CokpatieHusi, UCIOIb3yeMble B TeMaTH4ecKoM IJIaHe H3y4eHUs TUCIUTIIIHBI

Coxpaienue Bua pa6orst
1. Ip. IIpesenramuu
2. 3.1p. [oaroroBka x 3amure 1a00paTOPHOH PaOOTHI
3. .. WHTepakTuBHAs JEKUUA
4. Peo. [Toaroroska u 3amuTa pedepara
5. M. Huckyccust
6. 3.x.p. [ToxroToBka u 3amuTa KOHTPOJIBHOI PabOTEI
7. K Koucynpranumn

VI. OHEHOYHBIE CPEACTBA

OneHounsle cpeactBa mno aucuuiuinHe «®usuka» pa3paboTaHbl B COOTBETCTBUU C
TpeOoBanusiMu Ilomoxxkenus «O Qouae ouenounbix cpeacts B ®I'bOY BO «POY unm.
I'.B.IlnexanoBay. ®OC xpanurcs Ha Kadeape, oOecreuuBarolieil NpernojaBaHue JIaHHON
JTUCIUIUIAHBI.

[Tnanupyemble pe3ynapTaTbl  O0y4YeHUs CTYNEHTOB Mo jucuuiuinHe «Dusuka»
npejcraniensl B paznene |l «Conepxanue TUCHUTUTUHBD.

TunoBbsle KOHTPOJbHBIE 33JaHUS WM WHBIE MaTepHalbl, HEOOXOAMMBIE Ul OLICHKH
3HaHWM, YMEHWUH, HABBIKOB U (WJIM) OIbITa JEATEIbHOCTH, XapaKTEpU3YIOLIUX STarbl
dopMHpOBaHUS KOMIIETEHLMH B TPOLIECCE OCBOCHHMS OCHOBHOH mpodeccrOoHaIbHON
00pa3zoBaTeNbHON MPOTrpaMMBbl BKITIOUAIOT B CeOsI:

1. TemaTnka KypcoBbIX padoT
CornacHo y4yeOHOMY IUIaHy, N0 JucHMIUIMHE «Pu3MKa» KypcoBas paboTa He

IpelyCMOTpPEHA.

2. Bonipochl K 3K3aMeHy

Howmep .
[TepedyeHsr BOPOCOB K 9K3aMEHY, 3a4ETy, 3a4€Ty C OLIEHKOMN
BOIIpOCa
1. [Ipenmer ¢usuku. Meroabl (GU3NYECKOTO WCCIAEAOBAHUSA: OMNBIT, TUIIOTE3a,
E)KCHepI/IMeHT, TeOpI/IfL
2. Baxwueiimue stambl ucropun ¢uzuku. Ponb Gu3MKM B Pa3sBUTHUM TEXHHUKH W
BIIMSIHUE TEXHUKH HA Pa3BUTHE QU3HKHU.
3. PasmeprocTh pusndeckux BennanH. OcHoBHEIE enuHuIb CU.
4, [Ipenmer ™mexanuku. Kunematmka u guHamuka. Kiaccuyeckas MexaHHKa.

dusugeckue MOJCI/IM: MaTCpraJibHAasA TOYKaA (‘IaCTI/IHa), CUCTCMa MAaTCpUAJIbHBIX
TOUYEK, aOCOJIOTHO TBEPIOE TeJO, CIulomHas cpexa. [IpocTpaHCTBO W BpeMmsl.
Kunemarunueckoe onucanue JABUKCHUS. HpHMOHHHeﬁHOG JABHUKXCHHUEC TOYKU.

S. JIBH)KE€HHE TOYKM IO OKPYKHOCTH. YTJIOBas CKOPOCTb U YIJIOBOE YCKOpEHUE.
CKOpoCTh M YCKOpPEHHE IpH KpHUBOJMHEHHOM JBMXEHUM. HopmaibHoe u




KacaTeJIbHOE YCKOpEHHE. BEKTOp yriioBoil CKOPOCTH.

OcHoBHas 3agadya JUHaAMHUKH. IloHssTHE COCTOSHHMS B KJIACCHYECKON MEXaHHKE.
YPaBHCHI/IH JBWKCHUA. Macca wu HMITYJIbC. FpaHI/IHBI IIPUMEHUMOCTH
KJIACCUYECKOr0 crioco0a OnucaHus JABHMXKXCHHA YaCTHII.

IlepBbiii 3ak0H HpIOTOHA W MOHATHE MHEPUUAIBHOW CHUCTEMBI oTcyeTa. Bropoi
3akoH HproTOHa kak ypaBHeHUE JBWKeHUsA. Cuila Kak MPOU3BOJIHAS HUMITYJIbCA.
Tperuii 3akoH HbprOTOHa W 3aKOH coXpaHenus HUMITyJIbca. HeuHepimaibHbie
CHUCTEMBI OTCYETA.

Cunel B ipupoae. Knaccudukanus 1 npumepsl CHIL

3aKOH COXpaHEHHUS HMMITYJIbca KaK (PyHIAMEHTAIbHBINH 3aKOH MPUpOabl. MoMeHT
MMITyJIbCa. 3aKOH COXPAaHEHUsI MOMEHTa HMITYJbca. MOMEHT cuibl. Y paBHEHUE
MOMEHTOB.

10.

PabGora u kuHeTnueckas sHeprus. MomHOcTb. CBs3b MEXIYy KHHETHYECKHUMHU
SHEPTUSIMH B PA3JIMYHBIX CHUCTEMAX OTCYETAa. DHEPrusl JBMKCHHUS Tella Kak
nenoro. Buyrpennsst sHeprusi. KoHcepBaTHBHBIE M HEKOHCEPBATHUBHBIC CHIIBI.
[loTenmmanbHass dSHEprus. 3aKOH COXPAHEHHS OSHEPIMM B  MEXaHHKE.
O6medu3nueckuii 3aK0H COXpaHEHHs SHEPTUU.

11.

ypaBHeHI/ISI JABHXKCHHA M PABHOBCCHUA TBCPAOI'O TCIaA. 9Hepr1/151 ABUIKYIICTOCS
Tena. MoMeHT HHCPIUU TCJIda OTHOCUTCIILHO OCH. BpaH.[aTeJILHLIﬁ MOMCHT.

12.

O6H_[I/Ie CBOMCTBa )KPII[KOCTGIZ H Ta30B. YPaBHeHI/IH PaBHOBCCHA W JABHIKCHUS
KHUAKOCTH. I/IZ[GEUII)HZUI " BA3Kas XKHUIKOCTD.

13.

I'uppocTtatka HeckuMaeMon KuAKocTu. KuHemaTuueckoe onucaHue JBHXKEHUS
xuakoctd. CTanMoOHAapHOE IBWKCHHE UAcabHOW kuakoctu. KoaddunmeHt
BSI3KOCTH.

14.

Teuenue xuakoctu no Tpyode. @opmyna Ilyaszeins. 3akonsl nogodus. dopmyna
Crokca. 'maponuHamMuyeckast HEyCTOWYMBOCTh. TypOyJIE€HTHOCTb.

15.

VYnupyrue HanpspkeHus. 3akoH ['yka. PacTsokeHue U ckaTtue CTepKHeH.

16.

JluHamuueckue U CTaTUCTUYECKUE 3aKOHOMEPHOCTHU B (pusmke. CTaTUCTUYECKUN U
TEPMOJMHAMUYECKMH MeToabpl. TemnoBoe ABWKEHHE. MaKpOCKONMYECKUE
I1apaMeTphl.

17.

VpaBHeHHe cocTosiHuA. BHyTpeHHss sHeprus. VIHTEHCHBHBIE M 3KCTECHCUBHBIC
1apaMeTpsbl.

18.

YPaBHeHI/IC COCTOAHHA UACAJIBHOTO Ira3a. OCHOBHBIC 3aKOHBI HACAJIbHOIO rasa.

19.

JlaBnenne r1asza C TOYKM 3pEHUS MOJIEKYJSIPHO-KMHETHYECKOW TEOpPHH.
MouieKyJIIpHO-KUHETUYECKUM CMBICI TEMIIEPATYPHI.

20.

Pacnipenenennie MakcBesuta. Pacnipesenenne 4acTuil mo abCOMIOTHBIM 3HAYCHHSIM
ckopoctu. CpenHsis KuHeTHyeckas »HHeprus yactuill. CKOpOCTH TEMIOBOTrO
IBWKeHud yactull. Pacnipenenenue bonbimana. TemnoeMKocTh ra3os.

21.

O6paTI/IMBIe n H606paTI/IMLIC TCIIJIOBBIC IMPONECCCHhI. HCpBOC Hadano
TECPMOIANHAMUKN. 9HTpOHI/ISI.

22.

Bropoe Hawamo TepMoauHamuku. Temnosble Mammebl.  [lukn  KapHo.
Makcumanbnslid KITJ] TermoBoit mammssl. [IpuHmn Bo3pactanus SHTPOIIHH.

23.

[Tonstue o ¢usnuyeckorr kuHetuke. Jlupdy3us U TEIIONPOBOAHOCTD.
Koadduunenr muddysun. Koadpdunuent TEIJIONPOBOJIHOCTH.
Temmneparyponposoarocts. Jnuddy3uss B razax M TBepasix Telax. BA3KOCTb.
JluHamuuecknii 1 KHUHEMaTH4eCKUH KOd((OUIIMEHT BA3KOCTHU T'a30B U JKHUJIKOCTEH.

24.

®a3bl ¥ (pa3oBblie MpeBpaleHus. Y ciioBre paBHoBecHs (pa3. Da30Bble TUarpaMMal.
VpaBuenne Kmaneiipona — Kmaysmyca. Kputnueckas touka. MeTtactaObmiibHBIC
cocrosanus. TpoiHas Touka. YpaBHeHue BaH-nep-Baanbsca. ®a3oBbie nepexonasl
BTOPOTO POAA.

25.

[IpenMer  KJIAaCCMYECKOW  DJIEKTPOAMHAMMKU.  DJIEKTPUYECKUM  3apsig |
HaIpPSHKEHHOCTh 3JIeKTpuyeckoro nossi. Juckpernocts 3apsina. 3axkoH Kyiona.
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[TpuHIMT cCynepno3uiuu. IEKTPUIECKUN JUTTOIb.

26.

OnekTpocratndeckast Teopema [aycca. PaboTa »IeKTpocTaTHUecKoro IoJs.
LIpKyJsIus 3JEKTPOCTATHYECKOTO MOJISI.

27.

IToTenuman. CBs3b noTreHuuaIa ¢ HaIpPsKCHHOCTBIO JJICKTPOCTATUYCCKOI'O I1OJIA.
HpOBOI[HI/IK B JJICKTPOCTATUYCCKOM II0JIC. I/I,Z[CaJIBHBIP'I IIPOBOOHHK.

28.

IloBepXHOCTHAss IUIOTHOCTH 3apsiaa. EMKOCTE KOHACHCATOPOB  pas3iIMYyHON
reOMETPUYECKOM KOH(UIrypauuu. ODHeprus B3aUMOJEHCTBUS IIEKTPUUECKUX
3aps0B. DHEPIUs CUCTEMBI 3apPsDKEHHBIX TPOBOAHUKOB. DHEPIUsl KOHJEHCATOPA.
[110THOCTB YHEPTUH IEKTPOCTATUYECKOTO TOJIS.

29.

VYcnosue cymectBoBanus Toka. 3akoHbl Oma u JDxoyns — Jlenna. CtopoHHue
cunbl. DJIC rampBaHUYECKOro »JeMeHTa. 3akoH Oma i ydacTka Ienu ¢
raJibBaHn4decKuM dieMenToMm. [Ipasmia Kupxroda.

30.

Cuna Jlopenma u cuna Awmmnepa. Bektop marHutHoM wuHIyKiuu. OCHOBHBIE
ypaBHEHHUs MarHeTOCTaTUKU B BakyyMe. MarHuTHOE 1oJie MPOCTEHIIUX CUCTEM.
JIBr>keHUe 3apsHKCHHOW YaCTHIIBI B AJICKTPUYECKOM M MAarHUTHOM TIOJISIX.

31.

Butok ¢ TokoM B MarHUTHOM Tose. [loTeHnnanbHas Heprusi BUTKa ¢ TOKOM BO
BHEIIIHEM MAarHMTHOM Iojie. PaMka ¢ TOKOM B OJHOPOJHOM MArHHUTHOM IIOJIE.
MoOMEHT cui1, JEHCTBYIOIMN Ha PaMKY.

32.

NHayKTUBHOCTD JIMHHOTO coyieHouaa. KosduiueHt B3auMHON WHIYKIUU.
3akoH buo — Camapa. Ilpunuun cynepno3unuu. MarHuTHOe 1oOJie€ KPyrOBOTO
TOKA.

33.

SlBnenune anekTpoMarHUTHOM MHAYKUMHU. IIpaBuio Jlenma. MarnutHas sHeprus
ToKa. IInoTHOCTE MaruuTHOM 3HEeprun. MosnekynsapHsle TOku. HamarHM4eHHOCTS.
HanpsiakeHHOCTh MarHUTHOrO nojs. OCHOBHbIE YPaBHEHHSI MAarHETOCTAaTUKH B
BEIIIECTRE.

34.

@apaneeBckass M MAaKCBEUIOBCKas TPAKTOBKA SIBICHHUS DJIEKTPOMATHUTHOU
unaykuuu. Tok cmenienus. Cucrema ypaBHeHuit Makcsesuia. Toku ®Dyko.

35.

[MousTie 0 KoJeOaTeNbHBIX Ipoleccax. EAUHBINA MOIX0A K KoseGanusaM Pa3InyHOM
¢uznyeckoil mpupoabl. AMIUIMTYAA, KpyroBas 4acToTa, (aza TrapMOHHYECKHX
kosiebaHuil. CliojkeHHe CKaSIPHBIX U BEKTOPHBIX KOJIEOaHUH.

36.

MasiTHUK, Tpy3 Ha NpYyXHHE, KojebaTrenbHbli KOHTYp. CBOOO/IHbIE 3aTyXarolue
konebanusa.  Koadduuument  3aryxanus, jorapupMuyeckuil  J€KpEeMeHT,
JTOOPOTHOCTb.

37.

BBIHY)KI[CHHHG KoJIeOaHMsI.

38.

3HeKTp0MaFHPITHBI€ KOJIeOaHHSI.

39.

Bomuel. Ilnockast cramuoHapHass BonHa. [Imockas CHHycoWJalmbHash BOJHA.
Berymue u crosune BoaHbl. Da3oBasi CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
Dddekt Jonmiepa.

40.

OcHOBHEIE 3aKOHOMEPHOCTH reOMETPHUECKON OTITHKH. 3aBKOHBI
pacnpoCTpaHEeHHUs CBETA.

41.

Cdepuueckue n nunuHApUYecKre BOHBL. MHTEpdepeHs MOHOXpOMaTHYECKIX
BosiH. KorepentHocts. UnTepdepennus BonH. MHTEeppepomerprl. Bpemennoe u
CHEKTpaJIbHOE  paccMOTpeHHe MHTep(EepPEeHUMOHHBIX  siBJIeHuH. [IpuHImn
['roiirenca — ®penens. [Ipubdmmkenne GOpenens. [pubnmxenne Opaynrodepa.

42.

[Tpocteie 3amaun audpakuuu: IUGpakuds HAa OJHOW M HAa MHOTHX MIENAX.
Hudpaxknuonnas pemietrka. Judpakuus Ha kpyriaom otBepctuu. [Judpakuus
Opaynrodepa ¥ CHEKTpalbHOE pasznokeHue. JluppakiuoHHAs pemerka ¢
CHHYCOMJIAJILHOM TIPOITyCKaeMoCThI0. [IpuHnmm rosorpadumn.

43.

Pacnpoctpanenue cera B BemectBe. [lucnepcus csera. Ilornomenue caera.
IIpo3paunbie cpesbl.

44,

[Tonspuzanuss BOJNH  NpU  OTPAXKEHUHU.  ODJEMEHThl  KPUCTAJIOONTHKH.
DIEKTPOONTHYECKHE U MATHUTOONTUYECKHE SBJICHUS.
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45.

[IporuBopeunst kmaccuueckod ¢uzuku. [IpoOremMbl HW3IydeHUs YEPHOTO Teja.
doroanekTpudeckuii 3h(eKT, cTabMILHOCTD U pa3Mepsl AaTOMA.

46. 3akonsl Kupxroda, Creana-bonbimana, Buna jy1st TEIioBoro u3imydeHus..

47. OtkpeiTue mnocrossHHoM Ilmanka. KBantoBas MmexaHuka. PenstuBucrckas
MEXaHUKa.

48. DJIEMEHTHI CIENUAIBLHON TEOPUU OTHOCUTEIBHOCTH.

49. CrpoeHne aTOMHOrO siipa. ATOMHasi pU3UKa U SHEPIreTHKA.

50. Iloctynatel bopa. JInnenyarsle ciekTpbl aTOMOB. IIpuHIUII COOTBETCTBHUS.

51. SAsnenue porordpdexra. OnbiTel CToneToBa, 3aK0HHI PoTOdDDeEKTA.

52. DrneMeHTapHasi KBAaHTOBas TeOpus M3ilydeHus. Temmosoe paBHOBECHE U3ITyUEHHUS.

53. Tunoreza ae bpoiums. JQudpakius snekrponoB. dudpakmus HetpoHoB. Coort-
HOLICHWs ~ HeompejeneHHocTel. BoaopoJonono0Hple  aTOMbl.  DHEpreTudyeckue
ypoBHHU. [loTeH1aibl BO30YK1€HUS 1 HOHU3ALIUU.

54, CriekTpbl  BOOPOAONOAOOHBIX aToMoB. IIpocTpaHcTBeHHOE pacmpeaeneHue
AJIEKTPOHA B aTOMe BOJIopo/ia. THUIIbI CBSI3U JIEKTPOHOB B aTOMAX.

55. ITpuauun Ilaynu. Ilepuommueckas cucrema snementoB /J[. WM. Menneneesa.
Mounekyna Bogopoja. OOMEHHOE B3aUMOJICHCTBUE.

56. dusnueckas Npupoia XuMUIEcKou cBs3u. MloHHast 1 KOBaJIeHTHAs CBSI3H.

S7. Ctpoenune aTOMHBIX sep. DEHOMEHOJIOTUUECKHE MOJICIH SApa.

58. S nepusle peakunyu. MexaHu3Mbl SIEPHBIX PEAKIIUN.

59. PagnoakTuBHBIE IpeBpallleHHs] aTOMHBIX snep. Peakuus sjaepHoro aeneHwus.
[lennas peakuus aenenus. Snepuslii peaktop. [Ipobaema HCTOYHUKOB SHEPTHH.

60. Ponp poccuiickux yueHbIX B cTaHOBIeHHMU (usuku. Poccuiickue ydeHble —
naypeatsl HoGeneBckoil mpemun no Gu3uke.

61. I'unoresa e bpoins. ndpaxuus anekrponos. Audpaxiyst HEHTPOHOB

62. Bonopononono6Heie aToMbl. DHepreTHueckue ypoBHHU. [loTeHIManbl BO30YXKACHUS

Y MOHH3ALIMH.
63. CrexTpsl  BOJOPOJONONOOHBIX aTOMOB. [IpocTpaHCTBEHHOE pacIpesesieHHe
JIEKTPOHA B aTOME BOJOpoa. THIbI CBSA3M IEKTPOHOB B aTOMaXx.

64. [Tpunnun [Taynu. Monekyna Bogopoaa. OOMeHHOe B3auMoJieicTBuE.

65. Ilepnonnueckas cucrema anemenTos . 1. Menneneesa.

66. dusznyeckas NpupoJa XMMUIECKOU cBsA3H. VIOHHAsi 1 KOBaJICHTHAsl CBSI3H.

67. Ctpoenue aTOMHBIX sziep. DEHOMEHOJIOTHYECKHE MOJIENH sI/Ipa.

68. S nepHbie peakuuu. MexaHu3Mbl SAEPHBIX PEAKIUN.

69. PanuoakTrBHBIE IpeBpalIeHNs aTOMHBIX sep. Peakiius saepHoro aeneHus.

70. Ilennas peakuus aenenus. SnepHsiit peaktop. [Ipobiema HCTOYHUKOB YHEPTUH.

71. PoJib pocCHICKUX YU€HBIX B CTAHOBJICHUU (U3UKH.

72. Poccuiickue yduensle — naypearsl HobeneBckol mpemMuu 1o Gusuke.

HpaKaneCKne 3aaHus K IK3aMCHY

Howmep .

BoTpoca Hepequb BOIIPOCOB K 3a4YCTy

1. 3aBUCHUMOCTh TIPOHICHHOTO TEIIOM TYTH S OT BpeMeHW  jaercs ypaBHEHUEM
S=A+Dt+Ct2+Dt3, rie C= 0,14M/c2 u D=0,01 m/c3, Uepes kakoe Bpems t Teno
OyneT uMeTh yCKOpeHune a=1m/ .

2. B kanwuisip ¢ BHYTPeHHUM guameTrpoM O=23 MM  BTSHYT COHUPT TaK, 4YTO
obOpazoBanics cronbuk mHOW (=8cMm. CKOJBKO Kamenb CHUpTa YHajaeT U3
KamuJUIsIpa, €CII CIUPTY JaTh BO3MOKHOCTH BBITEKATh.

3. JlBa OECKOHEYHO [UIMHHBIX MAapaJUICIbHBIX IPOBOJA HAXOIATCS B BaKyymMe Ha

pacctosiHuu I = 5 ¢M onuH ot Apyroro. [lo npoBogaM TEKyT B IPOTHUBOMOIOKHBIX
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HaIpaBJIEHUAX OJUHAKOBBIC TOKH | = 10 A xaxxaenii. HaiiTh MarHUTHYIO HHIYKITHIO
B TOUYKE, HAXOJAIIEHCS HA PACCTOSIHUM 1 = 2 CM OT OJIHOTO U Iy = 3 CM OT JIpyroro
MIPOBOJIa COOTBETCTBEHHO.

3amkHyTas Katymka u3 100 BUTKOB mromamsio 10 cM° mOMeleHa B OJHOPOIHOE
MarHMTHOE I0JIe, MEePHEHAUKYISIPHOE IUIOCKOCTH OCHOBaHMs KaTymku. [lpu
u3MeHeHun maruutHoro mnosnst Ha AB = 0,1 Tn 3a Bpemsa At= 0,1 ¢ B kaTyiike
Boiziessiercs 0,001 JIx reriorsl. Yemy paBHO CONMPOTUBIICHUE KATYIIKH.

TemnoBas mammHa, pabotatomas mo uukiy KapHo, coBepmiaer 3a OJMH IMKI
pabory 100/Ix. Temmeparypa HarpeBarens 100°C, Temmeparypa XOJIOAMJIbHHKA
0 .

0"C. HaiiguTe KOJIMYECTBO TEIUIOTHI, OT/IABAEMOE 3a OJIMH LIUKJI XOJIOIMIbHUKY.

I'emuit maccoit M=Ir Obu1 Harper Ha AT=100K npu moctossHHOM maBieHuu P.
Onpenenutb: a) KoOJIMYECTBO TemoThl Q, mepemaHHoe rasy; 0) pabory A
pacmupenus rasa; B) npupamienue AU BHyTpeHHEH SHepruu rasa.

Ipu Ttemmeparype 27°C HPOMCXOAMT H30TEPMHUYECKOE pacUIMpeHHe | KMOJb
xuciopoga ot Vi=Im® 10 o6sema Vo=5m>. Onpenennre npupamienne BHYTPEHHEI
SHEPIUH ras3a; paboTy, COBEPLUICHHYIO ra30M, U KOJIMYECTBO MOTJIOUIEHHONW TEILIOTHI,
cuuTas ra3: a) uealbHbIM; 0) NOJUMHSAIONIMMCS ypaBHeHHI0 Ban-nep-Baanbca.

B cocyxn, conepskamuii 4,6xr Boast mpu 20°C, 6£)0ca10T KycOK ctanu maccoit 10kr,
HarpeThii 110 500°C. Bona nHarpeBaercs 1o 100°C, u yacTh ee oOpamaercs B Iap.
Haiinure maccy oOpa3oBaBiierocs napa.

Onpenenuts  u3menenne AU BHYTpEeHHEH 9SHEPrUM  KpHCTAUIA  HHKENs
(M=59r/monb) npu HarpeBanuu ero ot t;=100°C mo t,=300°C. Macca kpucrasia
m=20r.

10.

Haiitu koHLeHTpanuio BogopoJa B cocyae npu aasienun P=267I1a, ecnu cpenuss
KBaJIpaTH4Hasl CKOPOCTh €r0 MOJIEKYJ paBHa 2,4KM/C.

11.

MaxkcuManbHas JJUHA BOJHBI CBETA, BBHI3BIBAIOIIETO (POTOIPPEKT C MOBEPXHOCTH
Metasta, paBHa 0,5 Mmkm. Ha MeTtammnyeckyro MiacTUHY MOJAIH 3aAeP>KUBAIOIIUN
noteHuuan 2 B. Ilpm kakoil MUHHMAaJbHOM 4YacTOTE CBETa HAYHETCA B HTOM
ciyqae ¢potodrpdext?

12.

PaGoTa BBIX0/Ia NEKTPOHA U3 MeTauia paBHa 6,6 - 10 ™ JIx. Onpenenurte 4actoTy
CBETa, BBIPHIBAIOIIEIO C TIOBEPXHOCTH JTOr0 MeETaljla dJEKTPOHBI, KOTOphIE
IIOJIHOCTBIO 3a/1€P>KMBAIOTCS pA3HOCTBIO MOTEHIMANIOB 5 B.

13.

Kpacnas rpanuna goroaddexra nns nutus pasHa 540 HM. MakcuManbHasi CKOPOCTb
BBITeTa dekTpoHoB 10° M/c. OmpeenuTe YacTOTy CBETa, KOTOPHIM OCBEIIAETCS
IJIACTUHA JIUTHSL.

14.

Teno maccoit M=100kr NOAHMMAETCS MO HAKIOHHOM IUJIOCKOCTH C YIJIOM Yy
ocuosarmst 20° mox meiictBuem cmibl F=1000H, HAaIMpaBJIEHHON TapajuieIbHO
mwiockoctu. Koaddumment tpenus tena o miuockocts p=0,1. C kKakuM yCKOpeHHEM
OyJeT ABUTATHCS TEJO.

15.

Onpenenuts sHepruto W, uznydaemyro 3a BpeMsi | MHUH U3 CMOTPOBOTO OKOIIKa
2 . i
IJIOIABI0 8 CM” IUIABWIIBHOM neun, ecnu e€ temreparypa T = 1200 K.

16.

Teno maccoit Mi=3Kr ABHXKETCA CO CKOPOCTHIO V1=4M/C U yHapsieTcss abCOIIOTHO
HEYIPYTO O HEMOJBM)KHOE TEJIO TaKoW e Macchl. Haiitn konmmdectBo TerioTsl Q,
BBIJICJIMBIIECECS TIPU YAAPE.

17.

Huck nuamerpom D=60cMm m maccoit M=1kr Bpamaercsi BOKpYTr OCH, MPOXOJsIIeit
yepe3 IEHTP MEepHeHAUKYISIPHO K €ro MmIOCKocTH, ¢ yacToTtol N=2006/c. Kakyro
paboTy A Ha/0 COBEPUINTD, YTOOBI OCTAHOBUTH JIUCK.

18.

OnpenenuTh CKOPOCTh MCTEYCHHS HJICATHHON MKHJIKOCTH W3 MaJlor0 OTBEPCTHS B
CTCHKE COCyJa, €ciau BbIcOTa H YpOBHS KHUIKOCTH HAJ OTBEPCTHUEM COCTABIISICT
1,5Mm.

19.

ABTOOYC ABIKETCS PaBHO3aMEIJICHHO U MPSIMOIMHEHHO C HA4YaJbHOW CKOPOCTBIO
15M/c 1 yckopeHueM 0,5Mm/c°, TopmosHoli nyTh paBeH 225M. CKOJBKO BPEMEHH
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JAJINJIIOCh TOPMOKCHHUC.

20.

Konnencarop émkocteio 50 nd cHauana 3apsaauiau A0 HanpsbkeHus 3 B, a 3atem
3aMKHYJIM Ha KaTylIKy ¢ WHAYKTUBHOCThIO 5,1 Mkx['H. YUemy paBHa uacTtoTa
KoJieOaHuM, BO3HUKIINX B KOHType? Uemy paBHO MaKCMMajbHOE 3HAYEHUE CHUJIBI
TOKa B KOHTYpE.

21.

Cocyn, o KOTOpoMy TEueT BOJa, OIYILEHA y3Kas COTHyTas IOJA NPSMBIM YIJIOM
TpyOKa, oOpallleHHas OJHUM OTKPBITBIM KOHLIOM HaBCTpedy TeueHHto. Boga B TpyO-
Ke mogHuMaercsi Ha BeicoTy h=150MM Haj ypoBHeM BOJbI B cocyne. Onpenenutsb
CKOpOCTb U TEYEHUs BOJBI.

22.

[lyns BbUTIETa€T W3 BUHTOBKM B TOPU30HTAJIBHOM HAIPABIEHUH CO CKOPOCTHIO
v1=800M/c. KakoBa cKOpOCTh V2 BUHTOBKH IIpH OTAade, eciu ee macca B 400 pa3
00JIbIIIe MACCHI ITYJIH.

23.

Kongencaropy émkocthio 0,4 Mk® coobmator 3apsn 10 mxKin. Ilocne storo on
3aMBIKAETCSl Ha KATYIIKYy ¢ MHAYKTUBHOCTHIO 1 MI'H. Hailtu MakcumanbHylO CUITy
TOKa B KaTYIIIKe.

24,

[Inockuii konaeHcaTop oOpa3oBaH ABYMs KBaJpaTHbIMU IUIACTUHAMH, OTCTOSIIMMHU
Apyr ot apyra Ha paccrosiuud 0 = 1mm. Kakas 1oymkHa ObITh HIMpHHA KaXIOH 3
9TUX IUIACTHH, 4YTOObI EMKOCTh KOHAeHcaropa Obula C = IMx®?  Mexny
IUIACTUHAMHU KOHJIEHCATOpa HaXOJUTCs FeTUHAKC, € = 5.

25.

IIBa pesuctopa Ri1=6Om u Ry =12 OM coeauHEeHBI NOCIEIOBATEIHHO |
MOJKIIYECHbl K HMCTOYHHMKY TOKa ¢ 3. A. ¢. €& = 40 B u BHyTpeHHUM
corpotuBiieHueM I = 2 OM. Kakoe KOJIM4ecTBO TEIIOTHI BBIICITUTCS HA PE3UCTOPE
R, 3a Bpems t= 5 MUHYT.

26.

ITone co3gaHo OBYyMs PAaBHOMEPHO 3apsUKEHHBIMH KOHLEHTPHUUECKUMH chepamu.
Hailitn noreHuuman nosist B LEHTpE, a TaKKe B TOYKAX, OTCTOSIIMX OT LIEHTpa Ha
paccrosHusAX I =20cMm U I, = 50cMm. 3apsasl chep paBHBI COOTBETCTBEHHO (1 = 1
HKn u g = -1 K1, a ux paguycel paBuel R1 =10cm u Ry =30cm.

217.

I'py3sl mMaccamu M3=2Kr U My=1Kr coeAMHEHBl HUTHIO U TEPEKUHYTHI Yepe3
HeBeCcOMbIH 0ok, OnpeieTuTe YCKOPEHHE @, C KOTOPBIM JABUKYTCS TPY3bI, U CHITY T
HaTshKeHHs] HUTU. TpeHuem B 0J10Ke U Maccoil 010ka mpeHeOpeyb.

28.

JHuck paguycom R=10cMm, HaXOIMBIIUICS B COCTOSTHUM MOKOS, Ha4aj BPALLAThCS C
MOCTOSHHBIM YIIOBBIM ycKopeHnmeM — €=0,5pan/c’. HaifTi TaHreHUHMaTbHOS &,
HOPMAaJIbHOE 8p U MOJIHOE d YCKOPEHNE TOUEK HA OKPY>KHOCTH JIMCKA B KOHIIE BTOPOU
CEKYH/IbI I10CJIE HaYaJla BPALICHHUS.

29.

JBa 3apsana (1 = 0,3 mxKn u (2 = -1 mxKn Haxonstcs Ha paccrosiHun I = 20cm
apyr ot apyra B Bosayxe (¢ =l). Ompenenutb, B KakoW TOYKE Ha MPSMOM,
COCJTMHSIIONIEH 3apsi/Ibl, HANPSHKEHHOCTh TOJIS pPaBHA HYJIIO.

30.

ITo Topu30HTAIBHO PaCIONIOKEHHOMY MPOBOAHUKY JUIMHOM 20 ¢cM U Maccod m = 4
Kr Teyer Tok cuiod | = 10 A. Haligure MUHMMaNbHYIO BEIMYUHY WHIYKIIHH
MarHuTHOTO M0JIs, B KOTOPOE HYXHO IMOMECTUTHh MPOBOJHHK, YTOOBI CHJIa TSHKECTH
YPAaBHOBECUJIACh MAarHUTHOMW CHJIOM.

31.

Haiitu nokasarenb aguabathbl y Al CMECH ra3oB, coJepXKalledl Treiauii maccoit
m=10r u Bogopox Maccod m=4r.

32.

ITpu HarpeBanuu raza Ha 25K mpu MOCTOSITHHOM JIaBJI€HUU HEOOXOIUMO 3aTPaTUTh
500/I>)x TemnoThl, a MpU OXJAXICHHH TOTrO e KoindyecTBa raza Ha 75K mpum
nocTostHHOM o0beme Boiensercs 1,07k x Termnotsl. Onpenenure y JaHHOTO rasa.

33.

= 0
Kucnopox O, maccoit 6r mnpu temmneparype 30°C pacmupsiercss Npu MOCTOSHHOM
JIABJICHUM, yBEJINYMBasg CBOM 00BbEM B JABa pa3za BCJIEACTBHE NPUTOKA TEIUIOTHI
n3BHe. HaliTi paboTy pacmmpenust 1 n3MeHEHHe BHYTPEHHEH SHEPTUH rasa.

34.

Asor N maccoit 10r pacimpsiercs: u3otepmuuecku npu Temneparype (—20°C), u
ero nasnenne ymenbmaercs ot 202 no 101kIla. Onpenenuts paboTy pacmmpeHus u
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M3MEHEHNE BHYTPEHHEH SHEPIruu azoTa.

35. [Ipu ammabaruueckoM yBenumdeHUU oObema kKuciopona B 10 pa3 ero BHYTpEHHsA
sHeprusi ymeHbmiach Ha 42kJx. HauanbHas Ttemmneparypa kuciaopona T1=280K.
Haitgure maccy kucnopopa.

36. BbIUMCIINTE OTHOLICHHE TEIJIOEMKOCTEH JJIsi CMECH 3MOJb aproHa W SMOJb
KHCJIOPOA.

[Ipumep »sK3ameHanMOHHOTO Owmiera mno aucuuIuiMHe «®DuU3uKa» TMpeACTaBiIeH B
[Tpunoxenuu b k pabodeli mporpamMmme AUCITUTIITNHBL.

4. TunoBble 3a1aHNS K NPAKTHYECKUM (CEMMHAPCKUM) 3aHATHAM

[IpakTuyeckue 3aHsATHA 10 AucuuiuinHe «®Pu3uka» y4eOHBIM IIJJAaHOM  HE
IPEyCMOTPEHBI.

5. IlepevyeHnb 1a00paTOPHBIX padoT

JlabopaTtopHnas padota Ne 1 «OnpezneneHue norpenrHoCcTel mpu U3MEPEHUSIX.

JlaboparopHnas pabota Ne 2 «MccnenoBanre KOCOro yaapa 0 HAaKJIOHHYIO TUIOCKOCThY.

JlaboparopHnas padota Ne 3 «Ympyruil yaap maposy.

Jlaboparopnas padota Ne 4 «OnpeneneHne MOMEHTOB HHEPIIUU METOJOM KOJIeOaHU.

JlaGopatopHnast padora Ne 5 «OnpezneneHue paanyca KPUBH3HBI BOTHYTOW MOBEPXHOCTH
METOJIOM KaTaloIIerocs Hapuka.

JlabopaTtopHnast pabota Ne 6 «BnakHOCTh BO3/TyXa U METO/bI €€ U3MEPECHUSI.

JlaGopatopHas pabota Ne 7 «Omnpenenenue nokasarens aguadatsl meronoMm Knemana u
He3opmany.

JlaGopatopHas pabota Ne 8 «Omnpenenenne kodpGUIMEHTa TOBEPXHOCTHOTO HATSKEHUS
BOJIBI METOZIOM OTpPBIBA KOJIBIIAY.

JlaGopatopHast pabora Ne 9 «Ompenenenue kodp@uuueHTa BS3KOCTH KUIKOCTU 10
meTory CTOKCay.

JlaGopatopHass pabora Ne 10 «OmnpezneneHue BS3KOCTH BO3[yXa, CpeJHEH JUIMHBI
CBOOOJTHOTO TIpo0era MoJIeKy U UX Y(PPEKTUBHOTO TUAMETPay.

JlaGopatopHas padota Ne 11 «MocToBOI METO U3MEPEHUI».

JlaGopaTtopnast pa6ota Ne 12 «M3yueHue sBICHHS JIEKTPOMPOBOIHOCTH U OMpPEIeTICHUE
YIIeIBHOTO CONPOTUBIICHUS METAJIIa.

Jlabopatopnass pab6ora Ne 13 «l3ydeHue 3aKOHOB KOJEOATEIHHOTO IBIKECHUS C
MOMOIIBI0 MAaTEMAaTHUYECKOTO0 MasiTHUKAY.

JlaGopatopnast pabora Ne 14 «OmpeneneHue YCKOPEHHS CBOOOTHOTO TAJCHHS C
MOMOIIBIO (PU3UYECKOTO MAsSTHUKAY.

JlaGopatopnast pabota Ne 15 «M3ydyenue konebanuii mpy>KMHHOTO MasiTHUKAY.

JlaGopatopnast pabora Ne 16 «Ormpenenenue AIMHBI CBETOBOW BOJIHBI MPH IMOMOIIM
TUGPaKIUOHHON PELIeTKI.

JlaGopatopnast pabora Ne 17 «OmpeneneHne KOHIEHTpAalMUM PAacTBOPOB MPHU MOMOIIU
MOJISIPUMETPAY.

JlaGopatopHass pabora Ne 18 «M3MepeHHe BBICOKMX TEMIIEPAaTyp C MOMOILBIO
ONITUYECKOTO MHPOMETPAy.

JlaGopatopHast pabota Ne 19 «CHsTHe XapaKTEpUCTHK M OIpeJesieHHE IapamMeTpoB
dboTodIEMEHTaY.

JlaGopatopnasi pabota Ne 20 «3yueHne cnekTpa BOJIOpoJa U ONpeAeIeHUEe TOCTOSHHON
PunGepray.
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7. TunoBblie 3aJaHUA K HHTCPAKTUBHBIM 3aHATUAM

Bonpoc k auckyccum: Knaccudukanus U yCTpOWCTBO TEIIOBBIX MaIlMH. B TeXHMKe
NPUMEHSIOTCS Pa3IUYHbIe TUIBI TEIJIOBbIX MammH. Kakue u3 Hux Hambosee 3p(GeKTUBHBIC U
KAaKue CyIIECTBYIOT IIYTH UX YCOBEPIIEHCTBOBAHUSA.

TBopuyeckoe 3a1anue:

[ToaroroBeTe AOKIAA C IPE3CHTALMEN HA TEMBI:

1. JlunaMu4YecKue U CTAaTUCTHYECKUE 3aKOHOMEPHOCTH B (DU3HKE.

2. JlaBieHwue raza c TOUKH 3pEHUSI MOJIEKYJISIPHO-KHUHETUYECKON TEOPHUH.

3. MonexyasipHO-KMHETHYECKUI CMBICT TeMIIepaTyphl.

4. TlepBoe 1 BTOpOE Hauajao TEPMOJUHAMUKH.

5. Hukn Kapno. Makcumanesubiit KITJ TenioBoii MalmHebI.

8. [IpuMepbI TECTOB 1JIs1 KOHTPOJISI 3HAHU I

1. MatepuanbHas TOUYKa — 3TO:

a) TeJo, BPaLEHUEM KOTOPOTO MOKHO MpeHeOpeyb;

0) Teno, pazMepaMu KOTOPOTO B YCIOBHSX JaHHOW 331a4l MOYKHO IIpeHeOpeub;

B) TEJIO, MOCTYNATEbHBIM JIBUXKEHUEM KOTOPOTO MOKHO MpeHeOpeyb;

I') T€JO, HAXOJAAIIEECS] B COCTOSHUU MOKOS.

2. Knaccuueckas MexaHUKa U3y4aerT:

a) 3aKOHBI JIBM)KEHUSI MAaKPOCKOIIUYECKUX TEJI, CKOPOCTU KOTOPBIX MaJIbl [10 CPAaBHEHUIO
CO CKOPOCTBIO CBETA B BAKYyyM€;

0) 3aKOHBI IBIKEHHS OTJCIBHBIX aTOMOB M SJIEMEHTAPHBIX YaCTHI;

B) 3aKOHBI JIBUKEHUSI MAaKPOCKOITNYECKUX TE€J, CKOPOCTH KOTOPBIX CPABHUMBI CO
CKOPOCTBIO CBETA B BaKyyMe;

I') 3aKOHBI IBU’KEHUS BOJIH, CKOPOCTh KOTOPBIX paBHa CKOPOCTH CBETA.

3. IloctynarenpHOE JBUKEHHUE — ITO:

a) IBMKEHHE, TPU KOTOPOM BCE TOUKH TeJla IBUXKYTCS 110 OKPYKHOCTH;

0) ABMXKEHME, IPU KOTOPOM BCE TOUKHM TeJla AIBUXKYTCS 110 3JUIUIICAM;

B) JBIDKEHUE, P KOTOPOM BCE TOUYKHU TeJa ABUKYTCS IO CUHYCOUE UM KOCUHYCOU/IE;

I') ABMKEHHE, TIPU KOTOPOM IpsiMasi, COEANHSAIONIAs /IBE TOUKU Tella, epeMeIaeTcs
napajuieJIbHO caMoii cebe.

4. Monynb MTHOBEHHON CKOPOCTH PaBEH:

a) MepBOM MTPOU3BOTHON pasryca — BEKTOpa ABMKYIIEHUCS TOYKU TTO BPEMEHHU;

0) BTOpO# MPOMU3BOJHOM pajinyca — BEKTOpa ABWXKYIIEHCS TOUKH 110 BpPEMEHH;

B) BTOPOM NMPOU3BOIHOM ITyTH 110 BPEMEHH;

I') IEPBOW MTPOU3BOIHOM ITyTH 110 BPEMEHHU.

5. [lomHOE yCKOpEHHE Tella MOKET OBITh ONPEEIeHO 1o hopMyIie:

a) a=.a’+a’ ;

6) a =R ;
do

B) a=— ;
dt

r) a=eR.

6. MexaHU4YeCKUM JIBHKEHUEM Ha3bIBACTCS:
a) IBMIKEHHE AJIEKTPOHA B aTOME;
0) ABWKEHME Tela 10 MPSIMOH JINHUH;
B) JIBIDKEHHUE Tella TI0 OKPYKHOCTH;
F) HN3MCHCHHUC C TCUCHUCM BPEMCHH B3aMMHOI'0 PACIIOJIOKCHUA TCI TN UX JacTeu.
7. lIpumepom GU3HUECKON MOJETN B MEXAHUKE SIBIISICTCS:
a) abCOIOTHO TBEPIIOE TEIO;
0) Teno Ha HaKJIOHHOM TUIOCKOCTH;
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B) TeJO, MOJABEIIEHHOE Ha HUTKH;
I') MOKOSAIIEECs TeO.

ViI. METOANYECKHUE YKA3ZAHUSA 1JISA OBYUYAIOIUXCA ITO

OCBOEHMIO JUCHUIIUHBI

Meroanyeckre yKasaHus Ui OOy4arolMXCs 10 OCBOCHHIO JHMCIMIUIAHBI «Du3nKa»
IPEJICTaBICHBI B HOPMATHBHO-METOANIECKUX JJOKYMEHTAX:

[Tonoxenne 06 MHTEPAKTUBHBIX (opmax o0yuenus (http://www.rea.ru)

[Tonoxenne 06 OpraHU3aIMy CaMOCTOSTEILHON paboThl cTyaeHToB (http://www.rea.ru)

[Tosto’keHne O PEUTHHIOBOM CHCTEME OICHKH YCIIEBAEMOCTH M KauecTBa 3HAHWM CTYICHTOB

(http://www.rea.ru)

[Monoxxenue 00 yueOHO-UCCIeI0BATEIbCKOM paboTe cTyaentos (http://www.rea.ru)
Opranuzanus JIeATeIbHOCTH CTyISHTa MO BUAAM YYEOHBIX 3aHATHNA TIO IUCIUTUIMHE
«®Du3uKay MpeIcTaBicHa B TA0OIHIIC:

Bun yqeOHBIX 3aHATHI

OpI‘aHI/I?;a]_[I/ISl ACATCIIBHOCTH CTYJCHTA

Jlexus

Hanmcanne koHcrekTa JeKIMHA: KPaTKO, CXEMaTHYHO, MOCIIEI0BATEIBEHO
(uKCUpOBAaTE  OCHOBHBIC  IOJIOXKEHHUS, BbIBOABL,  (OPMYIHPOBKHU,
O606H16HI/I$1; OTMCYaTh BaXXHBIC MBICIH, BBIACIATH KIOYCBBIC CJIOBA,
TepMuHbl. [IpoBepka TEPMHHOB, MOHSATHUI C MOMOIIBIO SHUMKIONEAUM,
CJIOBapell, CIPaBOYHUKOB C BBIIMCHIBAHWEM TOJKOBAHUII B TETpaib.
O603HauUTh BOMPOCH, TEPMHHBI, MaTepUall, KOTOPHIH BBI3BIBACT
TPYJHOCTH, IONIBITATbCS HAWTH OTBET B PEKOMEHAYEMOM JUTEPATYPE.
Ecnmu  camocrositensHO He  ymaercst paszoOparkcsi B MaTepHale,
HeoO0XoauMo chopMyIMpPOBaTh BONPOC W 3aJaTh NPENOAABATENO Ha
KOHCYJIbTAllUuH, Ha IMPAKTUYCCKOM 3aHATHHN. YI[eJ]I/ITB BHUMAaHUEC
CJICAYIOIIMM MOHSTHSM (TIepeunciieHNe NOHITH]) U Ap.

JlaGopatopHble 3aHATHUS

[IpopaboTtka paboueii mporpamm, yaensisi oco0oe BHHUMaHHE IIENSIM H
3a/adaM, CTPYKType U COJEpKaHUI0 NUCHUILINHBL. KoHcHmekTupoBaHue
HCTOYHHUKOB. PaboTa ¢ KOHCIEKTOM JEKIMH, ITOATOTOBKA OTBETOB K
KOHTPOJIBHBIM ~ BOIIPOCAM, HPOCMOTP PEKOMEHIYEMOHW JIUTEpaTyphl,
paboTa ¢ TekcToM (yKaszaTh TEKCT M3 UCTOYHMKA u J1p.) lIpocmymmBanue
ayluo- W BUACO3ANUCEH 10 33JaHHOM TEME, PELICHHE PACUETHO-
rpaduyecKuX 3aJaHuid, peleHne 3a1a4 Mo ajIrOpUTMY | JIp.

KonTponbHas pabota
(MHIMBUoYyaTbHBIE 33/1aHNU)

3HAKOMCTBO C OCHOBHOM M JOIMOJHUTEIBLHON JHUTEpaTypoll, BKIOUYas
CIIPaBOYHBIC W3JAaHUS, 3apyOCKHBIE HMCTOYHHKH, KOHCIIEKT OCHOBHBIX
[IOJIOKEHUH, TEPMHHOB, CBEICHHUM, TPEOYIOIIUXCS U 3allOMHHAHUS H
SBISTIOINMXCS  OCHOBOMoOJararomuMe B 310l  Teme. CocTaBieHHE
AHHOTAIMM K NPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM U JP.

Pedepar [Nownck nuTepaTypbl U cocTaBlieHHe OHOIMOTpaduK, UCTIONL30BAHUE OT 3
710 5 HAy4YHBIX Pa0dOT, H3JI0KEHNE MHEHUS aBTOPOB U CBOETO CYXKIECHHS T10
BBIOPaHHOMY BOTIPOCY; H3JIOKEHHE OCHOBHBIX aCIEKTOB MNPOOJIEMBI.
O3HaKOMJICHHE CO CTPYKTYpOi U odopmiieHreM pedepara

Huckyccus ®opma yueOHOI paboThl, B paMKaXx KOTOPOW CTYIEHTHI BBICKA3BIBAIOT

CBOE MHEHHE O mpobiiemMe, 3aJaHHON TmpernoaaBateneM. [IpoBencHue
JUCKYCCHH 1O MpPOOJEMHBIM BOMPOCAM IMOAPAa3yMEBACT HAMKMCAHHE
CTYJICHTaMU 3CCe, TE3UCOB WITH pedepara 1o NnpeiokeHHON TeMaThke

TecToBoe 3aganue

MuHHMaNBHAs COCTaBISIIOIIAS CJUHUIA TECTa, KOTOpas COCTOUT U3
ycIoBHs (BOIIPOCa) U, B 3aBUCUMOCTH OT THIIA 3aJJaHUS, MOXKET COJICPKATh
WM HE COJIepKaTh HA0Op OTBETOB JIJIsi BEIOOpA (MOXKET HCIOJIB30BATHCS
KaK MTPOMEXYTOIHBIA KOHTPOJIB TI0 JIFO00H TeMe).
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VIII. METOAUYECKUE MATEPHAJIbL, ONPEJAEJISIIOIIUE
IIPOLEAYPbI OHEHUBAHWS 3HAHWW, YMEHUW, HABBIKOB,
XAPAKTEPU3YIOIIUX OTAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUU

Onucanue nokasareneil 1 KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIMM Ha Pa3iMyYHBIX dTarax
uxX (OpPMHPOBAHUS, ONHMCAHME IIKAN OLEHWBaHMA mpenctaBieHo B paznene |l «Conpepkanue
porpamMmbl Yd4eOHOU quctuIuHb» U pa3aene VIII mactosmeln paboyeit mporpaMmsl.

B cootBercTBuu ¢ IlonoxeHneM 0 peMTUHIOBOM CUCTEME OLIEHKH YCIIEBAEMOCTH M KauyeCTBa
sHaHuii ctygeHtoB B ®I'BOY BO «PDY wum. I'.B.IlnexanoBa» pacmnpenencHue OaJlioB,
GOpMUPYIOIIUX PEUTUHTOBYIO OIEHKY pabOThl CTYACHTA, OCYIIECTBISCTCS CICTYOIINM
obOpazom, Tabsuma:

Busl pabot MakcuMaIbHOE KOJIMYECTBO OaJIOB
BrimonHenue yaeOHbIX 3aJaHui Ha ayJUTOPHBIX 3aHATHIX 20
Texymuii 1 pyOexHbI KOHTPOJIb 20
3amuTa 1a60paTOpHBIX paboT 20
ITpomexyTouHas aTTectanus (3K3aMeH) 40
Htoro 100

Pe3ynpTaThl BXOAHOIO KOHTPOJIS YPOBHS MOATOTOBKH O0yYaroIUXcs B HaYalle U3y4eHUs
JTVICIUTUTMHBL, YPOBHS TPO(ECCHOHANTBHON MOATOTOBKM OOYYAIOMIMXCS B IMPOIECCEe HM3YYCHUS
CMEXHBIX IUCLHUIUIMH HE (QOPMHUPYIOT PEHTHHIOBYIO OLIEHKY palOoThl oOyuwaromierocs Io
JUCLUIUINHE, KPUTEPUU OLEHKU BXOJHOTO KOHTPOJIS HPEJICTaBICHbl B OLIEHOYHBIX U
METOJMYECKUX MaTepuasax K JUCLUILINHE.

Kputepun omneHKu 3aJaHUii TeKYIIEro KOHTPOJISI YCNMEeBAEMOCTH 00y4YalomMXcsi B
cemecTpe
1) Pacuet 6ayyI0B 1O pe3ysIbTaTaM TEKYIIETO KOHTPOJIS
- JUTSI CTYJIGHTOB OYHOW U OYHO-3a09HON (hOPMBI O0YUECHHS

Pacuer OamnoB o pe3yiibTaTaM TCKYHUICT'O KOHTPOJIA B 1 CCMECTPC

dopma HanmenoBanue pasnena dopMa IpoBEICHUS Komunuectso
KOHTPOJIS (TeMbl), BRIHOCUMBIX Ha KOHTPOJIS 0aos,
KOHTPOJITb MaKCHMaJIbHO
Texymmit 5 . 1
UT TOPHOM
KOHTDOITb 3a1116 a J1abopaTopHO 1
aboTBbI, TUCKYCCHS;
Tema 1. ®uznyeckre OCHOBBI p » JMCKY ’ 1
oOcyKeHue
MEXaHUKHI 1
MOJITOTOBJICHHBIX 05
CTyAeHTaMH pedepaToB :
0,5
3alUTa J1abopaTopHOn 1
Tema 2. MonexynspHast paboThL, AUCKYCCHUS; 1
¢u3MKa U TepMOIUHAMHKA o0cyxieHue 1
MOATOTOBJIIEHHBIX 0,5
cTyleHTaMu pedepaTon 0,5
3a1uTa J1abopaTopHOM 1
a0O0TBI, AUCKYCCHS; 1
Tema 3. DJIEeKTPUYECTBO U p » JHCKY ’
o0cyxaeHue 1
MarHeTH3M
MOATOTOBJIICHHBIX 0,5
CTyAeHTaMH pedepaToB 0,5
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3a1uTa J1abopaToOpHOM 1
. a0O0ThI, IUCKYCCHSI,; 1
Tema 4. ®usuka KonedaHuit p » AUCKY ’
o0CyXIeHHe 1
U BOJIH
IIOATOTOBJIEHHBIX 0,5
CTyJIeHTaMu pedepaTroB 0,5
3aluTa J1abopaTopHOn 1
Tema 5. KBanToBas u paboThI, TUCKYCCHS; 1
aToMHas (hU3MKa o0CyKIeHHe 0,5
IMOJATOTOBJICHHBIX 0,5
CTyJICHTaMH pedepaToB
Bcero 20

Kpurepun onieHKH BHINOJHEHUSA 32JaHUI K JIa0OPATOPHBIM 3aHITHAM

[Ipun oueHke BHINOJHEHUS 3aJaHUM K JA00paTOPHBIM  3aHATHAM U OTBETOB Ha
KOHTPOJIbHBIE BOIPOCHI 110 3aluTe J1a0OpaTOpPHOrO 3aHATUS CTYAEHTOB IO JAUCLUILIMHE
«Pu3KKa» YYUTHIBAIOTCS CIEAYIOIINE KPUTEPUHU:

1. 3HaHMe OCHOBHBIX KaTeropuil n3ydyaeMol NMpeaMeTHOW 00JIacTH, TIyOMHa M IOJHOTA
PpacKpbITUs BOIpoca.

2. BrnaneHue TepMUHOJIOIMYECKUM alapaToM M UCHOJIb30BaHUE €ro P OTBETE.

3. YMeHue OOBSCHUTH CYIIHOCTH SIBJICHUH, COOBITHH, MPOIECCOB, AENaTh BBIBOABI U
000011eHus, 1aBaTh apryMEHTUPOBAHHbIE OTBETHI.

4. BrnageHne MOHOJOIMYECKOM peublo, JIOTMYHOCTh U IOCJIEOBATEIbHOCTh OTBETA,
yYMEHHE OTBeuyaTb Ha IIOCTaBJIEHHBIE BOIPOCHI, BBIPAXATh CBOE MHEHHME IO OO0CYXIaeMOil
npobiieme.

1,0 Gamy — BBICTABISIETCS CTYINEHTY, €CIM  IPaBWJIBHO BBINOJIHEHBI BCE 3aJaHUs K
MPAKTUYECKOMY 3aHATHIO, MPHU YCTHOM OTBETE CTYAEHT MOKAa3bIBAaeT MPOYHbIC 3HAHUSI OCHOBHBIX
KaTeropui M3y4aeMoil MpeIMeTHON o00JacTH, OTBET OTJIMYAeTCs TIYyOMHOH M IOJHOTOM
PacKpbITUSl TEMbl; TOKAa3aHO BJIAJECHHE TEPMUHOJOTHYECKUM alIapaToM; yMEHHE OOBICHITh
CYIIHOCTb, SIBJICHUH, TIIPOLIECCOB, COOBITMH, JenaTh BBIBOABI U 000O0IIEHUs, JaBaTh
apryMEeHTHPOBAHHbIE OTBETHI, NPUBOJUTH IPHUMEPHI; CBOOOJHOE BIIAJEHUE MOHOJOTHYECKOM
PEUBI0, JOTUYHOCTH U MTOCIEA0BATEIBHOCTD OTBETA.

0,5 Oamya - BBICTABISETCS CTYACHTY, €CIM  BBINOJHEHBI HE BCE 3aJaHUi K
IIPAKTUYECKOMY 3aHATHIO WIM 4YacThb 3aJaHMN BBINIOJHEHA HENPABUIIBHO, IIPU YCTHOM OTBETE
CTYJIEHT MOKa3al HEIOCTaTOYHYI0 TJyOMHY M TIOJHOTY pPacKpbITHUS TeMbl; ciaaboe 3HaHue
OCHOBHBIX BOIPOCOB TE€OPHUH; BlajeeT c1abo chOpMUPOBAHHBIMHM HABBIKAMU aHAJHM3a SBJICHHM,
MPOLIECCOB, HEJOCTAaTOYHBIM YMEHHEM [laBaTh AapryMEHTHPOBAHHbBIE OTBETHl M MPHUBOIUTH
IpUMEpbI; HEJOCTATOYHO CBOOOJHBIM BIIQJICHUEM MOHOJOTMYECKOW PEYbl0, JIOTHYHOCTBIO U
MOCIIE0BATENbHOCTHIO OTBETa. JlomycKaeTcst HECKOJIbKO OMIMOOK B COJIEPIKaHUU OTBETA.

0 0a/1710B - BBICTABIISETCS CTYACHTY, €CJIM HE BBIIIOJHEHBI BCE 3aJaHUS K
MPAKTUYECKOMY 3aHSTHIO.

Kpurepun ouenuBanus pedepara, 10KjIaaa:

0,5 Ganna - BBICTAaBISIETCS CTYIEHTY, €CIH  COJEp)KaHHWe pedepaTa COOTBETCTBYET
3asBJICHHON B Ha3BaHUM TeMaTHUKe; pedepaT opopMIIeH B COOTBETCTBUH C OOLIUMU TPEOOBAHUSIMH
HaIlMCaHWsI W TEXHUYECKUMH TpeOoBaHUsIMU odopmiieHus pedepara; pedepar uMeeT UYETKYIO
KOMIIO3UIIMI0 U CTPYKTYpY; B TEKCTe pedepara OTCYTCTBYIOT JIOTMUECKHE HApYyLIEHUS B
MpEJICTaBICHUN MaTepHala; KOPpeKTHO 0(OpMIIEHBI U B OJHOM 00BbEME MPE/ICTaBICHbBI CIHCOK
MCIIOJIb30BAaHHOM JUTEpaTyphl U CCHUIKM Ha UCIOJIb30BAaHHYIO JIUTEPATypy B TEKCTe pedepara;
pedepar mpencTaBiseT coOOM caMOCTOSATENbHOE HCCIEA0BaHUE, MPEACTAaBIEH KaueCTBEHHBIM
aHaJIM3 HaWJIEHHOTO MaTepuasa, OTCYTCTBYIOT (DaKThI MJIaruara;
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0,25 ©Oasya - BBICTAaBISCTCS CTYACHTY, €CIHM COJepXaHHUE pedepaTa COOTBETCTBYET
3asBJICHHOI B Ha3BaHUU TeMaTHKe; pedepar opopMIICH B COOTBETCTBUU C OOLIMMHU TPeOOBAHUAMMU
HanucaHus pedepara, HO €CTh MOTPEUIHOCTH B TEXHHYECKOM odopMmileHUH; pedepar umeer
YETKYI0 KOMIIO3ULUIO U CTPYKTYpY; B TE€KCTe pedepara OTCYTCTBYIOT JOIMUECKHE HapyIIEHUs B
NpPEJCTAaBICHUN MaTepuana; B TIOJHOM OObEME TMPENCTaBICHBl CIIMCOK HCIOJIb30BAHHOM
JUTEPATyphl, HO €CThb OIIMOKU B O(OPMIIEHHHU; KOPPEKTHO O(OPMIIEHBI U B IOJIHOM OOBEME
MPEJICTAaBICHB CCBHUIKM Ha UCIOJIB30BaHHYIO IUTEpaTypy B Tekcre pedepara; pedepar
IpEeICTaBIsieT COOOM CaMOCTOSITENbHOE HCCIIEOBAaHUE, MPEACTaBIECH KAaueCTBEHHbBIN aHaIn3
HalIEHHOTO MaTepuaia, OTCYTCTBYIOT (DaKThI IUIarHaTa;

0 Gania - BbICTABISETCA CTYAEHTY, €CIM CoJepXkaHue pedepaTa HE COOTBETCTBYET
3asBJICHHON B Ha3BaHMM TEMAaTHKE WM B pedepare OTMEUEHBI HapyIIEHUs OOIHUX TpeOOoBaHUN
HanucaHus pedepara; ecTh OLIMOKU B TEXHUUECKOM O(POPMIICHUH; €CTh HapyILIEHUs] KOMIIO3ULIUU
U CTPYKTYpBI; B TeKCTe pedepara ecTh JIOTHUECKHE HAPYILICHUs B MIPEICTAaBICHUN MaTepHaia; He
B IIOJHOM OO0BEME MPEACTaBIEH CIHMCOK HCIIOIb30BAaHHON JUTEpaTypbl, €CThb OIIMOKH B €ro
oopMieHHH; OTCYTCTBYIOT WJIM HEKOPPEKTHO OGOPMIIEHBI W HE B TIOJHOM OO0BEME
IIPEJCTABICHbl CCHUIKM Ha MCIIOJIb30BAaHHYIO JIUTEpaTypy B TEKCTe pedepara; pedepar He
MPEJCTaBIseT COOOH CaMOCTOSATENBHOTO MCCIENOBaHMSA, OTCYTCTBYET AaHajW3 HailJIeHHOTO
MaTepuaia, TeKCT pedepara npexacrtaBiseT coOoil HemepepaOOTaHHBIM TEKCT APYroro aBTopa
(Ipyrux aBTOpPOB).

IIpu ouenuBanuu pedeparta HyIEM OaNIOB OH JOJDKEH ObITh NEpesiesiaH B COOTBETCTBUM C
MOJyYCHHBIMU 3aMEUaHMsIMH U CIaH Ha MPOBEPKY 3aHOBO HE MO3JHEE CPOKA OKOHYAHMS Ipuéma
pedepaTos.

He nony4unB mMakcuManbHBIN 0ajl, CTYAEHT UMEET MPaBO C Pa3pelIeHUs MPEeroaaBaTelis
nopaboTtaTh pedepaT, UCIIPAaBUTh 3aME€UYaHUsl M BHOBb ClIaTh pedepaT Ha IPOBEPKY.

Kpurtepun oneHKH TBOPYECKOro peMTHHIa

Pacrnipenenenue 6annoB OCyIECTBISIETCS MO PEHICHUIO Kadeaphbl U pe3yabTaT pacipeeIeHus
0aJJI0B 32 COOTBETCTBYIOIIME BUJIbI paOOT MPEACTABISAETCS B BUAE CIASAYIOLIEH TaOIHIIbL:

Bun pabotsl 1o pazzaeny (Teme) TUCIUIUINHBI Komriectso baos,
MaKCHMaJIbHO
Paszpabomxa npezenmayuu no meme oucyuniunbl S)
Cmamos, yuacmue 8 KOHepeHyuu 10
Htoro (MakcuManabHOE KOJIMUYECTBO OAJITIOB) 20

Kpurtepuu onieHKH BBICTYILUIEHHS ¢ HCTIOJIb30BAHHEM JIEKTPOHHOI NMpe3eHTaluN
5 6aIoB BBHICTABIISAETCS CTYJCHTY, €CIIM COOTBETCTBYET:

- CTPYKTYypa - KOJIMYECTBO CJIAlJIOB COOTBETCTBYET COAECPKAHUIO U MPOAOKUTEIHHOCTH
BBICTYIUICHUS (JUISI S-MUHYTHOTO BBICTYIUICHHUSI PEKOMEHAYETCS MCIONb30BaTh He Oonee 12-15
CIIaliI0B); HaJlM4He TUTYJbHOTO Claiija; Hanuuue uHpopMmanuu o0 aBTOpax; OGOPMIIEHBI
CCBIJIKM Ha BCE UCIIOJIb30BAHHBIE HCTOYHUKH

- TEKCT Ha ClIalijlax - TEKCT Ha ClIaifjie TPEICTaBIsAeT COOON OIMOPHBIM KOHCIIEKT
(KJTIOYEBBIE CJIOBA, MAPKUPOBAHHBIN WM HYMEPOBAaHHBIN CIHUCOK), 6€3 MOTHBIX MPEIOKEHHIA,
HanOosee BakHass HH(OpPMAITHS BBIIEISIETCS ¢ TIOMOIIBIO [[BETa, pa3Mepa, 3h(HeKToB aHuMAaIuu
U T.J.

- HArasgHOCTh - OQOpMJIEHHE CIIaliJIOB COOTBETCTBYET TEME, HE€ MPEmsTCTBYET
BOCTIPUATHIO COJCpPXKAHUS; JUIsI BCEX CIANIOB MPE3CHTAIMU HCIONB3YETCS OJUH M TOT XKE
mabs10H 0pOPMIIEHUS; TEKCT JIETKO YMTACTCS; TIPE3EHTAIMS HE TeperpyxeHa 3G hekramu.
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- COJIepXKaHME - MPE3EHTALMsl OTPaKaeT OCHOBHBIC ATAaIlbl MCCIIEAOBaHUS (Ipobiema,
leNb, THIIOTE3a, XOJ pabOoThl, BBIBOIBI, PECYPCHI); COJIEPKHUT IICHHYIO, TOJIHYIO, TOHSTHYIO
UH(POPMALIKIO TIO TEME; OIIMOKH U ONEYaTKH OTCYTCTBYIOT

Kpurtepun onieHKH NpoMeKyTOYHOM aTTeCTaAlUH

JK3aMeH 110 pe3yJbTaTaM HU3Yy4eHMs JUCHMIUIMHBI «Pu3nka» B 1 cemecTpe NpoBOIUTCS

IO JSK3aMCHAIIMOHHBIM 6I/IJ'IeTaM,

BKIIIOYAarOINM osea meopemuidecKkux eonpoca u 1

npakmuueckoe 3adanue, u coorBercTByeT 40 Gauiam. OueHka mo pe3yjbTaTaM 3K3aMeHa

BBICTABJISICTCA IO CICAYIOIIHUM KPUTCPUAM:

- IpaBUJIbHBIN OTBET Ha MePBbIH BONpoc — 8 0a/1110B;
- IPaBUJIbHBIA OTBET HA BTOPO# BONpoOC — 8 0a/L10B;
- IPaBUJIbHOE BBINOJIHEHHUE TPAKTUUECKOI0 3ajaHus — 24 faJuia.

HroroBbiii  6aan  Gopmupyercs

CYMMHUpPOBaHHEM 0ayIoB

32  NPOMEKYTOUHYIO

aTTecTaluio U 6ajuioB, HAOPAaHHBIX Mepes aTTecTalel B TeueHue cemectpa. s odydarommxcs
ouHOH (hopmbl ipumensiercs 100-0auipHast OIIEHKa 3HAHUH, T 00YyJaIOIIMXCs 3209HON (hOPMBI
0o0yuyeHMsI — TpaIMLIMOHHAs YeThlpex0allibHasl CUCTEMa OLICHKH 3HAHUH.

IToka3zaTenn n KPUTEPHUH OLICHUBAHUA IJIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUSA
KOMIeTeHIU 1 pe3yJbTaToB Oﬁy‘lel-[l/lﬂ, HIKAaJIa ONCHUBaAHUA

100-
oaJliIbHASA
cucremMa
OLIEHKH

dopMupyeMble
KOMIIeTEHIIN U

(MHIMKATOPLI

KOMIIEeTeHI[Hii)

TpaguuuonHas
yeTbIpex0asiibHast
CHCTEeMa OLeHKHU

Kputepun oueHuBaHust

OIIK-5

85-100 «OTJIAYHOY

3HaeT BepHO U B MOJHOM 00beMe: OCHOBHBIC 3aKOHB]
(GU3UKU: MEXaHWKH, MOJIKYISIpHOM  (u3uku U
TEPMOJMHAMUKH, JJIEKTPOJUHAMHKH, KBAaHTOBOH U
aTOMHOH (pH3UKH.

YMeeT BepHO W B MOJHOM oO0beMe: TNPUMEHSTH
3HaHWS 3aKOHOB (D)M3WKHU JUIsi OpraHu3allidl TOProBO-
TEXHOJIOTHYECKHUX MPOLIECCOB U 00ECIICUEHHUs KauecTBa
1 0e30MacHOCTH NOTPEOUTENILCKUX TOBAPOB; U3MEPATH)
OCHOBHBIC  (PH3MYECKHE  BEIWYHMHBI,  COCTABIIATH)
OIKCaHKE MPOBOANMBIX SKCIIEPUMEHTOB.

Bnaneer HaBbIKaMH BEpHO M B IOJHOM o0beMme:
(U3NYECKUMH  SBJICHUSIMH, JISKAIIMMH B OCHOBE
TOPTOBO-TEXHOJOTHYECKUX IPOIECCOB M METOOB
9KCHEPTU3HI KauecTBa u 0e30macHOCTH
MOTPEONUTETHCKUX TOBAPOB.

bamnoB «3a4meHo»

IK-16

3HaeT BepHO M B TMOJHOM oO0beMe: OCHOBHBIC
METOAMKH W TPUOOPHI, IPUMEHsIEMBbIE B (HU3MUECKOM|
OKCHEPUMEHTE; EAWHHUIBI HW3MEpeHUs] (U3NYECKUX
BENIMYMH; (U3UYECKUE MPUHIUIBI PadOTHl TOPTOBO-|
TEXHOJIOTHYECKOTO 000py10BAaHHSI.

YMeer BepHO M B MOJHOM OObeMe: IPOBOJUTH
UCCIIEZIOBAHUS 110 33 JaHHON METOAMKE; aHAIN3UPOBAThH
pe3yibTaThl PU3NUECKUX IKCIIEPUMEHTOB; OIPEICIIsATh
OCHOBHBIE (PU3MYECKHE XapAKTEPUCTHUKH Pa3IMYHBIX
TPYII TOBAapOB; OPraHU30BBIBATH METPOJIOTHMYECKHN]
KOHTPOJIb PA3TMYHBIX IPHOOPOB.

Biageer HaBBIKAMH BepHO M B MOJHOM o00beMme:
METOAMKAMHU MPOBEACHUS (PU3MUECKUX HCCIIEIOBAHUIA
METOJaMH  aHalik3a  pPe3yjbTaToB  (DU3MUECKOTO

IKCTIEPUMEHTA.
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70-84
0aJlIoB

«XOpOo1IO»
«3a4meHon

OIIK-5

3HaeT ¢  He3HAYHMTEIbHBIMH  3aMeYaHHUSIMU:
OCHOBHBIE 3aKOHBI (DM3WKH: MEXaHHWKH, MOJIEKYISIPHOH
¢U3MKH W TEePMOAWHAMHUKH, JJIEKTPOIWHAMHKH,
KBaHTOBOW U aTOMHOMU (DU3HKH.

YMmeer ¢  HE3HAYMTEJBHBIMM  3aMEYaHUAMU:
MPUMEHATh 3HAHUS 3aKOHOB (PM3UKH JJISI OpPraHU3aIIHY
TOPTOBO-TEXHOJIOTHIECKUX MPOLECCOB M oOecneueHus
KadecTBa U 0E30MaCHOCTH MOTPEOUTENLCKUX TOBAPOB;
U3MEpSATh  OCHOBHBIE  (M3WYECKHE  BEJIWUHHEI;
COCTaBJISITh ONHUCAHUE TPOBOJUMBIX SKCIIEPUMEHTOB.
Baapeer HABbIKAMH c HE3HAYMTEJbHbIMMY
3aMeYaHUusAMH: QU3NIECKIMH SIBICHUSMH, JSKAIIIMY
B OCHOBE TOPIOBO-TEXHOJIOTMYECKUX IPOLIECCOB W
METOAOB OKCIEPTU3bl KadecTBa M  0E30MacCHOCTH]
MOTPEeOUTENECKUX TOBAPOB.

I1K-16

3HaeT ¢  He3HAYMTEJbHBIMH  3aMeYaHUSIMH:
OCHOBHBIE METOJMKH M TpPUOOPHI, TPHMEHSEMBIC B
(I)I/I3I/I‘IGCKOM OKCIICPpUMCHTC, CAWHUIBI U3MCPCHUA
(M3HYEeCKUX BETUYNH; (PU3MUECKHE TIPUHITUIIH PadOTH]
TOPTOBO-TEXHOJOTMYECKOT0 000PYIOBAHUSL.

YMeer ¢  He3HAUYNTEJABHBIMHM  3aMeYaHMSIMM:
IMPOBOJAUTL HMCCJICAOBAaHUA 110 33[[3HHOI71 MCTOJHKCE,
aHAJIHM3UPOBATH pe3yIbTaThl bm3HIecKux
OKCTIEPUMEHTOB; OMNpPEACISTh OCHOBHBIC (H3HUYECKHE
XapaKTepUCTUKHA  pa3M4YHBIX  TPyOIl  TOBAapoOB;
OpraHHU30BHIBATH METPOJIOTHYECKUI KOHTPOJIb
Pa3IHMYHBIX IPHOOPOB.

Biaaneer  HaBbIKAMH ¢ He3HAYUTEIbHBIMHU
3aMeYaHUSIMU: METOJANKAMH NPOBEACHUS (PU3NIECKHX|
UCCJIEJIOBAHUI; METOJaMH aHaluW3a pe3yJIbTaToB
(PU3UYECKOTO IKCIIEPHMEHTA.

50 -69
OaJuIoB

«YHOBJIETBOpH-
TCIIBHO»
«3a4meHo»

OIIK-5

3Haetr Ha 0a30BOM YPOBHE, ¢ OIIUOKAMHU: OCHOBHBIC
3aKOHBI (PU3UKH: MEXaHUKH, MOJIEKYISIPHON (U3HKH U
TEPMOJMHAMHKH, JIIEKTPOJUHAMHUKH, KBAaHTOBOH U
aTOMHOH (PH3HKH.

¥YMeer Ha 0a30BOM YpOBHe, € OIIMOKAMU:
MPUMEHATh 3HAHUS 3aKOHOB (PH3UKU /ISl OPraHU3AIINY]
TOPTOBO-TEXHOJOTHYECKHUX MPOIIECCOB U 0OecIedeHus
KadyecTBa U 0E30IaCHOCTH TOTPEOUTEILCKUX TOBAPOB;)
U3MEPATh  OCHOBHBIE  (PM3MYECKHE  BEJIWYMHBL
COCTaBJISITh ONMCAHUE POBOANMBIX SKCIIEPUMEHTOB.
Baageer Ha 0a3oBoM YypoOBHe, C OIIHOKAMU:
(bI/ISI/I‘IeCKI/IMI/I ABJICHUAMH, JIC)KAIIUMHU B OCHOBCE
TOPTrOBO-TEXHOJIOTHYECKUX IMPOLIECCOB M  METOJ0B
AKCTIEPTHU3BI KadyecTBa " 0e30macHOCTH
MOTPEOUTETHCKUX TOBAPOB.

[1K-16

3Haetr Ha 0a30BOM YPOBHE, ¢ OIIUOKAMHU: OCHOBHBIC
METOAMKH W TPUOOPHI, IPUMEHsIEMBbIE B (HU3MUECKOM|
OKCTIEPUMEHTE; EIWHUIBI W3MEepeHHs (UINIECKUX
BEIMYMH; (U3UYECKUE MNPUHIUIBI PadOTHl TOPTOBO-
TEXHOJIOTHYECKOT0 000PYI0BaHHUSI.

YMmeeT Ha 6230BOM YPOBHe, ¢ OIIMOKAMM: TIPOBO/IUTH|
UCCIIEZIOBAHU 110 3aJaHHON METOIMKE; aHAIN3UPOBATh
pe3ybTaThl (PU3NUECKUX IKCIIEPHUMEHTOB; OIPEIeIsATh
OCHOBHBIC (PU3MYECKHE XapaKTEPUCTHUKH Pa3IMYHBIX
TPYIII TOBApPOB; OPTraHW3OBHIBATH METPOJIOTMUECKUH
KOHTPOJIb PAa3IUYHBIX TPHOOPOB.
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Bnageer wna 0a3oBoM YypoBHe, ¢ OMMOKaMu:
METOAMKAMU MPOBEACHUS (PU3MUECKUX HCCIIEIOBAHUM;
METOJaMU  aHalk3a  pPe3yjibTaToB  (DPU3HMUECKOrO
9KCIIEPUMEHTA.

Menee 50
0aJlIoB

«HEYIOBJIETBOPH-
TEJIBHO»
«HE 3aUmeHo »

OIIK-5

He 3nHaer Ha 0a30BOM YpOBHE: OCHOBHBIC 3aKOHBI
(U3MKH: MEXaHWKH, MOJEKyISIpHOH (U3UKH W
TEPMOJIUHAMUKY, DJIEKTPOJAWHAMHKH, KBAaHTOBOW H
aTOMHOH (PHU3HKH.

He ymeer Ha 6a30BOM ypOBHe: TIPUMCHSTh 3HAHUS
3aKOHOB ~ (M3WKH IS OpPraHW3allid  TOPTOBO-
TEXHOJIOTHYECKHUX MPOLIECCOB U 00eCIeYeHUs KauecTBa
1 0e30MacHOCTH NOTPEOUTENLCKUX TOBAPOB; U3MEPATH)
OCHOBHBIC  (PH3MYECKHE  BEIWYHMHBI,  COCTABIIATH)
OTKCaHKE TPOBOAUMBIX SKCIIEPUMEHTOB.

He Buaneer Ha 0a3oBoM ypoBHe: (HHU3IMUECKUMH
SBIICHUSMH,  JIOKAIUMH B  OCHOBE  TOPIOBO-
TEXHOJIOTHYECKUX TPOIECCOB M METOJOB 3KCIIEPTU3BI
KauyecTBa M 0€30MaCHOCTH MOTPEOUTEIBLCKUX TOBAPOB.

OIIK-5

He 3naeT Ha 0230BOM YPOBHE: OCHOBHbBIE METOJUKH U
MpHOOPHI, MIpUMEHSIEMbIE B (r3ngecKom
OKCIICPpUMCEHTE, CAWHHULIBLI HU3MCPCHUA (1)I/I3I/ILICCKI/IX
BEIMYHH; (U3IUUECKUE MPUHIUIBI PaOOTBl TOPTOBO-
TEXHOJIOTHYECKOT0 000PYI0BaHHUSI.

He yMmeer Ha 0a30BOM YypOBHe: TIPOBOJUTH
UCCIII0OBAHUA 10 3aJaHHOW METOAMKE; aHAJIU3UPOBAaTh
pe3ynbTaThl (PU3NUECKUX IKCIIEPHUMEHTOB; OINPEIesaTh
OCHOBHBIE (PU3MYECKHE XapPAKTEPUCTHUKH Pa3IMYHbIX
IPyIIl TOBAPOB; OPraHW30BBIBATH METPOJIOTMYECKU
KOHTPOJIb Pa3JIUYHBIX IPHOOPOB.

He Baageer Ha 0a30BOM YpPOBHe: METOAUKAMHU
MpoBeJeHUsT (DU3MUYSCKUX HCCIICAOBAHUN; METOJaMu
aHaJIM3a Pe3yNIbTaToOB (PU3MUECKOr0 IKCIICPHUMEHTA.
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JIMCT PETUCTPALIMU N3MEHEHUN (AKTY AJIU3ALIVN)

1. Pabouas mporpamMMa 1o Yy4eOHON MAWCHUIUIMHE C BHECCHHBIMHU JIOMOJNHEHUSMU U
U3MCHCHHSMH pPEKOMCHJIOBaHA K YTBEP)KACHHUI0O Ha 3aceJaHu Kadeapbl TOPTOBIA U
00111eCTBEHHOT0 MUTaHUs, MPOoToKoy OT 17.03.2020 Ne 8

W.o. 3aB. kadenpoit ({%/s “E.H. I'yba

Cornacoano Ha 3acenanun YMC Kpacaogapckoro ¢unmana POY um. I'.B. ITnexanosa,
npoTokoia ot 19.03.2020 Ne 7

[Ipencenarens %/’ I'.JI. ABarau

YrBepxneno coperom Kpacaomapckoro ¢pummana POY um. I'.B. Ilnexanosa,
npotokoia 26.03.2020 Ne 11

/
I[Ipencenarens %;/// A .B. IlerpoBckas
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Kpacnonapckuii puiamnan PIY um. I'.B.Ilnexanosa

Ipuioxenne A

KapTra o6ecniedyeHHOCTH TMCHUIINHBI «PU3UKA» Yy4eOHBIMH U3IAHUSMUA U MHBIMM HHPOPMANMOHHO-0U0JINOTEYHBIMHU PecypcaMm)
Kadenpa Toproenu u 0OmIECTBEHHOTO MUTAHUS
OIIOII BO o vanpasnenuto noarotopku 38.03.07 TomapoBeneHue HampaBIeHHOCTH (TIpOodHIIb)
Hanpasnennocts (mpoduiip) mporpammsl ToBapHasi SKCIIEpTH3a U OLIEHOYHAS ACSITEIbHOCTD
YpoBeHb TOATOTOBKY bakanaBpuar

No KonuuectBo Hanmuune B 95C IMokasarens 06eCIICYCHHOCTH
n/m TeYaTHbIX (na/uer), KomuuectBo CTYJIEHTOB JINTEPATYPOIA:
3K3EMILISIPOB nasanue DBC? 9K3EMILISIPOB Ha YucneHHOCTh = 1(mpu Hanuuuu B DBC);
HaumenoBanwue, aBTop BoixoaHbie naHHBIC (urr)? kadenape (B CTYAEHTOB niH =(crondend/crondern7)
naboparopumn) (IIT) (aem)® (mpu otcyrctBuu B OBC)
1 2 3 4 5 6 7 8
OcHoBHast JmTepaTypa4
1. | Kaun, K. B. Kypc o6meii | Mocksa : KYPC: HUL| UHD®PA-M, a
¢usukn: Yuebnoe nocodbue / | 2018. - 360 c. - ISBN 978-5-16-100593- oy
N ) X 9bC X X 1
K.b. Kansn. 4. - Tekcr : anexTpoHHBIN. - URL: «Znaniums
https://znanium.com/read?id=328308
2. M. : UIHOPA-M, 2019. — 400 c. —
Xappynsak, B. TI. Kypc
s 4e6. TocoGue | (Beicmiee obpazoBanue: bakanaspuar). na,
yIeD- —ISBN 978-5-16-100320-6. - Texcr : X DBC X X 1
B.I'. XaBpyHsix . . .
aneKkTpoHHbIH. - URL: «Znanium»
https://znanium.com/read?id=355511
3. | Kysueno, C. HW. Kypc | Tomck:M3n-Bo Tomckoro monumrex.
TeKIUi () ¢uzuke. | yauBepcurera, 2016. - 290 c.: ISBN 978- na
QHCKTpOCTaEI/IKa. 5-4387-0562-8. - Tekcr : 37eKTPOHHBIH. - X SEC X X 1
TlocTossHHBIM tok. | URL: «Znaniums
DJIeKTPOMAarHeTHU3M. https://znanium.com/read?id=218874
Konebanus u BOJTHBL:

! TIpu ykazanun mevaTHbIX SK3eMIUTSPOB H3AaHHS HEOOX0IMMO yanThiBaTh TpeboBanus PI'OC BO (ocHoBHas nureparypa -0,5 9k3 Ha 1 cTyneHTa, ZOMOMHHTEbHAs uTepaTypa -0,25 9K3
Ha | cTyneHTa.
2 Bcee MIepPEeUNCIICHHbIE U3/IaHusI HEe00X0IUMO B TIEPBYIO odepesb BrIOupatsh u3 IbC.
*KOHTHHIEHT CTYICHTOB MPUBOIUTCS [PH HATHIHH M3IAHUS B IICYATHOM BHJIE; €CJIH M3IaHHE TOMbKO B IBC — KOHTHHTEHT CTY/ICHTOB HE YKA3bIBACTCH.
* He 6ornee TpeX HauMeHOBaHUH (0a30BbIl YUEOHUK BKJIIOYACTCS B CIUCOK OCHOBHOM JINTEPATYPBI).



https://znanium.com/read?id=328308
https://znanium.com/read?id=355511
https://znanium.com/read?id=218874

Yuebnoe nocodue / Kyznenon
C.N., Cemkuna JI.H., Poro3sun
K.
Bcero 3 X
JlomotHUTETbHAN JINTEpPATypa
1. | Ckusposa, E. A. Kypc nexmuii | Tomckuit monuTexHIIeCKHit na, X
o pmsuke: MonekynsapHas yHUBepcuTeT. - Tomck : M31-Bo 9bC
(uzuka. TepMoauHaMUKa : TOMCKOI0 OJUTEXHUIESCKOTO «Znanium»
yueb. mocobue / E.A. yauBepcutera, 2017. - 156 c. - ISBN
Cxusiposa, JI.U. CemkuHa, 978-5-4387-0735-6. - Tekcr :
C.1. Ky3nenos aneKTpoHHbIH. - URL:
https://znanium.com/read?id=344725
2. | ITaBnos, C. B. O0masn Mocksa : UTHOPA-M, 2018. — 319 c. na, X
(hnzuka: cOOpHUK 33134 : — (Bricmiee obpazoBanue: 9bC
yueb. mocobue / C.B. [1aBnos, | bakanaspuar). — ISBN 978-5-16- «Znanium»
JLLA. CxumerpoBa ; IoJ1 pe. 013262-4. Pexxum aoctyma:
C.B. I1aBnoga. https://znanium.com/read?id=329738
3. | CmupHoB, A. B. Mocksa : MIIT'Y, 2018. - 220 c. - ISBN na, X
HNudopmannonusie 978-5-4263-0677-6. - Tekcr : 3BC
TEXHOJIOTHH B 00y4EHUH aneKkTpoHHbIH. - URL: «Znanium»
¢usmke : yuebHoe nmocobdue / https://znanium.com/read?id=339672
A. B. CmupHoB, C. A.
CMHpHOB.
Bcero 3 X
e
IIpenogaBaTens B.I1. lanbko W.0. 3aB. kadenpoii E.H.T'y6a
COT'JTACOBAHO )
4
Bubnmorekappb /é/f' ‘5% H.U. Kpuso



https://znanium.com/read?id=344725
https://znanium.com/read?id=329738
https://znanium.com/read?id=339672

IIpunoxenune b

MuHHCTEPCTBO HayKH U BhIcIero oopasoBanus Poccuiickoit @enepannu
denepanpHOE TOCYyJapPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPEXKJICHUE BBICIIEro 00pa3oBaHUs
«Pocculickuii 3xoHoMudeckull yausepcurer umenu I'.B.I1linexanosa»
KPACHOJIAPCKUI ®MIIUAJ
Kadenpa Toprosyiu u 001ecTBEHHOr0 NUTAHUS

Hanpasnenue noarorosku: 38.03.07
ToBapoBenenue

9K3AMEHAIIMOHHBINA BUJIET Ne
1o aucuuiInge «Pusnka»

=

YpaBHEeHHE COCTOSHUS UAEaNbHOTO raza. OCHOBHBIE 3aKOHBI UAEATBLHOTO ra3a.

2. Hutepdepenius BoH. KBazumonoxpomarndeckue BoJHbI. DYHKIMS KOTEPEHTHOCTH.
UnuTepdpepomerprl. BpemeHHOE 1 CHIEKTpallbHOE pacCMOTPEHHE WHTEP(EpEHIIMOHHBIX
serneHnid. MHTepdepenuns BonaH. KBasuMoHOXpoMaTHUeCKHEe BONHBL DYHKIUSL
KorepeHTHOCTH. UWHTepdepomeTpsl. BpeMeHHOe © CHEKTpalbHOE pPacCMOTpPEHHE
HHTEPEPEHIIMOHHBIX SBICHUH.

3. 3amkHyTas karymka u3 100 BuTkoB miuowmansio 10 cm? MOMEIIEHA B OJHOPOJHOE

MarHUTHOE II0Jie, TEPICHOUKYJISIPHOE IUIOCKOCTH OCHOBaHWS KaTymlkd. llpum

“3MeHeHun MmarHutHoro moiyii Ha AB = 0,1 Tn3a Bpems At = 0,1 ¢ B karymke

Beiensercs 0,001 Jx termnotel. UeMy paBHO COMPOTHUBIICHHUE KATYIIIKH.

IIpenonaBarenp, K.T.H, JOLEHT B.I1. Jlaabsko
(oamnuce)

W.o. 3aB.xadenpoi, K.T.H. ,IOICHT E.H.'yba
(TomuCh)

YTBepxkIeHo Ha 3acenanuu kadenpsl IIpotoxon Ne_ ot




