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1 HEJIb U 3AJAYM JUCLHUTLINHBI

[IporpaMmma cocTtaBieHa B COOTBETCTBUM ¢  TpeOoBaHusimu  DenepanbHoro
rocylapcTBEHHOro 00Opa30BaTeNIbHOTO CTaHAAapTa BbICIIEro oOpa3oBaHHMsS - OakanaBpuar IO
HanpaBienuto  moarotoku  20.03.01  Texwmocdepnas O6e3omacHoctr (PI'OC  BO),
peKOMEHIanusAMA METOMNYeCKO KOMHCCHM W  HAKOIUIGHHOTO OTBITa  IPEToIaBaHUs
muctuuabel Kadenpoit ¢uszuku PXTY wum. .M. MenneneeBa. Ilporpamma paccumtana Ha
U3ydeHHE Kypca B TCUCHHE JIBYX CEMECTPOB.

Huctunnuna «@u3rKa» OTHOCUTCS K 0a30BOM 4aCTH 005S3aTeIbHBIX JUCITUTUIMH y4eOHOTO
wrana. [IporpaMma AUCHUIUTMHBI MPEAIIOIaraeT, YTo 00ydJarommecss UMEIOT TEOPETHYECKYIO H
MPAaKTUYECKYIO TIOJITOTOBKY B paMKaX MIKOJIBHOHN MPOrpaMMBI 10 (PU3HUKE U MaTEMaTHKE.

He.]'lb AUCHUIIIMHBI — HpI/IO6peTCHI/IC CTyACHTaMHU 3HAHUM II0 OCHOBHBIM pasaciiamMm
(1)I/I3I/IKI/I 1 YMCHHIO ITPUMCHATH UX B JPYIrUX €CTCCTBCHHOHAYYHBIX JUCHUIIIIMHAX.

3agauM JMCHMILIMHBI - pEIICHUs KOTOPBIX OOecreyuBaeT JOCTHKEHUE LeH, -
(dbopMupoBaHHE MpEACTaBIEHUNH 00 OCHOBHBIX (U3NYECKUX 3aKOHAX MPUPOJBI M METoJax
TEOPETUYECKUX HCCIEJOBAaHUI pa3aUuHbIX (U3UYECKUX SABJICHUH, a TakkKe I[OJIy4eHHe
IIPEACTABJIEHUS O COBPEMEHHBIX KCIIEPUMEHTAIBHBIX METOAAX UCCIIETOBAHUS.

Jucnunnuza «®u3uka» Openojaercs BO BTOPOM M TpeTbeM cemecTpax. KoHTpois
YCIIEBAEMOCTH CTYIECHTOB BEJETCS 10 MPUHATOM B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

PabGouas mnporpamma AMCUMIIMHBI MOXET OBbITh peaju30BaHa C IPUMEHEHHEM
AJIEKTPOHHBIX 00pA30BATENbHBIX TEXHOJOIMH U 3JIEKTPOHHOTO OOYyYeHHUs IOJHOCTBIO WU
YaCTUYHO.

2 TPEBOBAHUA K PE3YJIIbTATAM OCBOEHMUS JUCLHUIIJIMHBI

N3yyenne NUCHMIUIMHBI HAMPABICHO HA MPUOOPETEHHUE CICIYIONIMX KOMIETeHI U
HHAUKATOPOB UX NOCTUKEHUS:

YHuBepca.ﬂbele KOMIICTCHIUHA U HHIAUKATOPBI UX TOCTHKCHUS:

HaunmenoBanue
KaTeropuu Koa u nHaumenoBanue | KoJ v HAaMMEHOBaHWE UHIUKATOPA JOCTHKEHUS
(rpynmsr) YK YK
YK

VYK-1.1 3HaeTr MeToapl TOWCKA, KPUTHYECKOTO
aHaJ3a M CUHTe3a MH(pOpMaluu, TPUMEHEHUs
CUCTEMHOI'0 I0JIX0/1a, OCHOBAHHOTO Ha Hay4HOM
MHPOBO33PEHUU npu pelieHun 3aza4
pohecCHOHANTBHOM IEATETbHOCTH;

VK-1.4 VYmeer omnpenensitTb W  OIICGHUBATh
BAapUAaHTHI BOBMOKHBIX PEIICHUH 3aa4H;

VYK-1.5 Bilageer HaBbIKaMM PacCMOTPEHMS
BO3MOXHBIX  BapHaHTOB  pEILEHUS  3a/ayH,
OIICHUBAHMSI UX JIOCTOMHCTB U HEJIOCTATKOB.

VK-1. Cnocoben
OCYILIECTBIISATh  ITOMCK,
CucremMHOE€ U | KpUTHUECKHUM aHATU3 U
KPUTHYECKOE | CUHTE3 HUH(pOpMaIuy,
MBIIIIJIICHHUC HpI/IMCHflTB CI/ICTCMHBIﬁ
MOAXOJ ISl PEIICHUS
IMOCTaBJICHHBIX 3a/1a4.




HpO(l)QCCI/IOHaJII)HbIe KOMIICTECHUIUU U UHAUKATOPDbI UX JOCTUKCHUSA

OcHoBaHue
3anava ., | OOBexT umm 061acTh Kon u Ko u HanmeHoBaHMe (npodeccnonaL I
npoheccHoHaTBbHON CTaHJIapT, aHAJIU3 OIBITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwxkenns [1IK
JEeSITEIbHOCTH O0001IeHHbIE TPYIOBBIC
byHKIIH
Hay4Ho-ucciaenoBare/ibCKuil THI 32124 MPO(ECCHOHAIBLHOM 1eATeJIbHOCTH
Beinonnenue XHUMHYECKOE, I1IK-1 Cnocoben I1K-1.2 YMmeeT cucreMaTU3upoBaTh Ananus TpedoBaHM K
(byHIaAMEHTABHBIX U | XUMHKO- OCYIIECTBISTh HAYYHO- | HH(OPMAIHIO 110 TeMe npoheccHoOHaTBEHBIM
MPUKIIAIHBIX paboT TEXHOJIOTUYECKOE HCCIIEIOBATENbCKYIO UCCIIEIOBAaHUM, IPUHUMATh Yy4aCTHE | KOMIETEHIMSIM, IPEIbSABISAEMbIM
IIOMCKOBOTO, IIPOU3BO/ICTBO; paboty B obmactu B OKCIIEPUMEHTAX, 00pabaTbIBaTh K BBIITYCKHMKAaM HalpaBJIeHUs
TEOPETUYECKOTO U TeXHOC(EepHOH IIOJIyYE€HHBIE JaHHbIE. MIOATOTOBKH Ha PBIHKE TPYyAa,
AKCIIEPUMEHTANBHOTO | CKBO3HBIEC BUJIBI 0€30IMacHOCTH. I1IK 1.3 Bnageet HaBbIKaMu 00001IeHIE 3apyOEKHOTO OIBITA,
Xapakrepa ¢ Lelblo npodeccHoHaNTbHON IIPOBEJICHUS U ONUCAHUS IIPOBEJICHUS] KOHCYJIbTALlUM C
onpeeNeHus JeSITEIbHOCTH B HCCIIEIOBAaHU, B TOM UHCIIE BEIYLUIMMU pabOTOAATEIIMH,
TEXHUYECKUX IIPOMBIIITIEHHOCTH 9KCIEPUMEHTAJIbHBIX. o0beTMHEeHUAMH paboToaaTenen
XapaKTEePUCTUK HOBOH | (B cdepe OTpaciu, B KOTOPOil
TEXHUKH, a TAKkKe OpraHu3anuu u BOCTpeOOBaHbI BBIITYCKHUKH B
KOMILJIEKCa paboT MO0 | IPOBEJCHUS pamMKax HalpaBJICHUS
pa3paboTke Hay4YHO- MOJATOTOBKH.
TEXHOJIOTUYECKON HCCIIEIOBATENIbCKUX
JOKYMEHTAI1H. U OTIBITHO-
KOHCTPYKTOPCKHX

paboT B obiactu
XUMHYECCKOT'O "
XHUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

TexHosornyecknii TMI 32124 NPOPECCHOHATBLHON AeSITeJIbHOCTH

\ HayuHo-nccnenoBaTenbCkui




B pe3ynbraTe n3yueHuss AMCUUILIUHBI CTYIEHT OakajaBprara JOJIKeH:
3uamo:
- (pusnueckue OCHOBBI MEXAaHUKH, (PU3UKU KOJEOaHWW M BOJIH, DJIEKTPUUECTBA U MarHeTusMa,
AJIEKTPOJAMHAMUKH, CTATUCTUYECKON (M3UKM M TEPMOAMHAMUKH, KBAHTOBON (DHU3MKHU; CMBICI
(GyHIaMEHTAIbHBIX (U3NYECKUX 3aKOHOB, NPUHIUIIOB U MOCTYJIATOB; UX (OPMYIUPOBKU U
IPaHULbl IPUMEHUMOCTH; CBSI3b HIMPOKOTO Kpyra (PU3HUECKUX SIBICHUN C (QyHIAaMEHTaIbHBIMU
MPUHIMIIAMU U 3aKOHaMU (U3HUKH; OCHOBHBIE METO/Ibl PELICHUS 3a/1a4 10 OMMCAHUIO (PU3UUYECKUX
SIBJICHUI; METOJIbI 00pabOTKU PE3yabTAaTOB (PU3UUECKOIO SKCIIEPUMEHTA.
Ymemu:
- IPUMEHATH TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAIIbHBIE METO/IbI MCCIIEIOBAHUS IPU PELICHUN
npodeccroHaIbHBIX 3a/1a4; IPOBOJAUTH PACUYETHI, OCYILIECTBISATH aHAIN3 U Ha OCHOBE 3TOTO JeNaTh
000OCHOBAaHHbIE BBIBOJIbI; AHAJIU3UPOBATH PE3YJbTAaThl HAONIOJEHUNH U SKCIEPUMEHTOB C
MPUMEHEHHEM OCHOBHBIX 3aKOHOB M IMPHUHIUIOB (PU3MKHU; ONpEAENsaTh XapakTep (pU3NYeCKUX
MIPOLIECCOB MO KOMILIEKCY 3KCIEPUMEHTAIbHON HH(OPMALUU NTPH TOMOIIH rpapuKoB, TaOIHUI] U
YpaBHEHUI; IPEJCTABIATH 00paOOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUUECKYIO HH(DOpMAIIIIO
B YCTHOW U MUCBMEHHOU (opMe, B TOM YHCIIE C UCIOJIb30BAaHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTU I
Braoemy:
- HaBbIKaMU pabOThl C MIUPOKUM Kpyrom (usnueckux npuOopoB U 00OpyI0BaHUS; HaBbIKAMU
000CHOBaHMSI CBOUX CYXKJEHUI 1 BbIOOpA METO1a UCCIIEI0BAHUS.

3 OFbEM JINCIHUIIJIMHBI Y BUJIbl YYEBHOM PABOTHI

Beero CemecTtp
Bun yuebnoit paboTsl 2 3
3E Axan. 3E Axag. 3E Axag.
T, T, q,
OO61ast TpyA0€MKOCTh JUCIIUTUTHHBI 12 432 6 216 6 216

KonrakTHasi paboTa — ayIuTOpPHBIE
3aHATHSA:

B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATOTOBKH (IIPH HAJIUYHM)

Jlexuun 1.35 48 0.45 16 0.9 32
B TOM 4ucie B popMe NpaKTUIECKOM - - -
MOATOTOBKH (IIPYU HAJIUYUN)
[TpaxTnueckue 3anstus (113) 1.35 48 0.45 16 0.9 32
B TOM 4ucie B popMe NpaKTUIECKOM - - -
MOATOTOBKH (TP HAJIUYUN)
Jlaboparopusie pabots! (JIP) 0.9 32 0.45 16 0.45 16
B TOM 4ucie B popMe MpaKkTUYeCKOM - - -
MOATOTOBKH (TP HAJIUYUN)

3.6 128 1.35 48 2.25 80

CamocrosiTejibHas paboTa 6.4 232 3.6 132 2.8 100
KoHTakTHas camocTosTenpHas paboTa - - -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB 6.4 237 3.6 13 2.8 100
JUCIHUITIINHBI

Buabl KOHTpOJIA:
3auem c ouenkoil - - - - - -

IK3aMeH 2 72 1 36 1 36
KonTtakTHas paboTa — HpoMexyToyHas 0.8 0.4 0.4
aTTecTanus 2 1 1

IToaroroBka K 3K3aMeHy. 71.2 35.6 35.6




Buja nToroBoro KOHTpoJIs: \ JK3aMeH \ JK3aMeH

Beero CemecTtp

Bun yuebnoit paboTsl 2 3
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO61ast TpyA0€MKOCTh JUCIIUTUTHHBI 12 324 6 162 6 162
KonrakTHas paboTa — ayIuTOpPHBIE 3.6 96 1.35 36 2.5 60
3aHATHA:
B TOM 4HcJje B (popMe NpaKTHYECKOH
MOATOTOBKH (IIPH HAJUYHM) ) ) ) ) ) )
Jlexuun 1.35 36 0.45 12 0.9 24
B TOM 4ucie B popMe MpaKTUIECKOM - - -
MOATOTOBKH (TP HAJIUYUN) i i i
[TpaxTnueckue 3anstus (113) 1.35 36 0.45 12 0.9 24
B TOM 4ucie B popMe NpaKTUIECKOM - - -
MOATOTOBKH (TP HAJIMYUN) i i i
Jlaboparopusie paboTs! (JIP) 0.9 24 0.45 12 0.45 12
B TOM 4ucie B popMe NpaKTUIECKOM - - -
MOATOTOBKH (TP HAJIUYUN) i i i
CamocrosiTesbHasi pabora 6.4 174 3.6 99 2.8 75
KoHTakTHas camocrosiTesnbHas paboTa - - -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 6.4 174 3.6 99 2.8 45
JMCLUIIAHBI
Buabl KOHTpOJIA:
3auem c ouenkoii - - - - - -
JK3aMeH 2 54 1 27 1 27
KonTtakTHas paboTa — HpoMexyToyHas 0.6 0.3 0.3
arrecTanus 2 1 1
IToaroroBka K 3K3aMeHy. 53.4 26.7 26.7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH




4 COAEP KAHUE JUCIIUITVIMHBI

4.1 Pa3aennl IMCHUIUIMHBLI 1 BUABI 3aHATHI 1J1s1 CTYACHTOB OYHOI'0 OTACJICHUA

AxazieM. 4acoB

Pasznen nucuunianHbI

Bcero

B T.4. B
dopme
np. NOAar.
(npu
HAJIUYUH)

Jlek-
1107001

B T.4. B
dopme
np. NOAar.
(npu
HAJIUYUH)

IIpak.
3amn.

B T.4. B
¢opme np.
noar. (nmpu
HAJIUYUH)

JIab.
pabo-
ThI

B T.4. B
dopme
np. NOAr.
(npu
HAJIUYUH)

Cam.
pabora

Pazgen 1. ®usnuyeckue 0CHOBBI
MEXAaHUKH.

68

44

1.1

[Ipeamer kunemaruku. llepememenue,
CKOpOCTb, yCKOpeHHe. Kunemarnueckue
XApaKTEPUCTUKU BPaIaTEIbHOTO
JIBHYKCHUSL.

17

11

1.2

3akonbl HeioTOHA. 3aKOH BCEMUPHOTO
TATOTEHUA. 3aKOH BCEMUPHOT'O TATOTCHHUSL.
JIBMKEHHE Tesa IEPEMEHHON MacChl.
VYpaBuenus Meniepckoro. opmyna
[{rosKOBCKOTO.

17

11

1.3

Yipyruii 1 Heynpyruu yzaapsl 1apos.
MoMeHT nHepIuu MaTEPUAIBHON TOYKHU U
TBEPAOTO TENA.

17

11

1.4

Kunemarnka rapMOHMYECKHUX KOJIEOaHUH.
JuddepennmanpHOE ypaBHEHUE
rapMOHHYECKHX Kosiebanuil. [lonstue o
3aTyXaloLUX U BBIHYXJIEHHbBIX
kojeOaHusx. BoaHoBoe ABMKEHNE.
BoJiHBI IPOJ0IIBHBIE U IONIEPEYHBIE.

17

11

Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM
(pusukn.

62

44




2.1

DneMEeHTHl TEPMOIMHAMUKH U
¢u3nveckoil KuHeTUKHU. M neanbHbli ras.
Pacnpenenenue bonbiimana u ero
obmedusznyeckuit cMpici. PeanbHbIi ras.
Ypasuenue Ban-nep-Baasnbca.

21

15

2.2

TepMogMHAMHUYECKUI METO] B (PU3HUKE.
PasaoBecHbIe cocTostHusg. Hauama
TepMmoauHaMuKH. L{ukiasl. DHTpOTHS U ee
CTaTUCTUYECKOE TOJIKOBaHHE.

21

15

2.3

Arnenue nepenoca. quddysus. 3akon

®uxa. TernnonpoBogHocTh. 3akoH Dyphe.

BuyTpenHee TpeHue (BA3KOCTh). 3aKOH
Herorona.

20

14

Paznen 3. DaekrpocraTuka u
NMOCTOSIHHBIN 3JIEKTPUYECKH I TOK

50

44

3akon Kynona. Teopema
OcTtporpaackoro-I"aycca. Jlumnoss.
HI/IBJICKTPI/IKI/I B DJICKTPOCTATHYCCKOM
oJIe.

50

44

Pasjen 4. DiiekTpomarueTusm.

52

-}

N

30

3akon Amnepa. 3akoH buo-Casapa-
Jlarutaca. Cuna Jlopenna

27

15

4.2

Marsnetuku. DJIeKTpOMarHUTHAS
MHIyKIus. YpaBHeHne MakcBeia.

25

15

Pa3pgea 5. OnrTuka.

59

35

5.1

Wutepdepennms BoiH. Jndpakuus BoJIH.

Ilonspuzanys BOJH.

23

15

5.2

TemnmoBoe uznyuyenwue. 3akoH Kupxroda.
['unoresa I[1nanka. KBantoBoe
00BSICHEHUE TEIUIOBOTO U3JTyUCHHSI.

D¢ ekt Komnrona.

18

10




53

SAnepHasa monens atoma. [ToctynaTsl
bopa. Atom Bosioposia mo bopy

18

10

Pa3znen 6. Dj1eMeHTLI KBAHTOBOM
(puzuku

69

12

16

35

6.1

I'mnoresa ne bpoinsa. BonHoBoe
ypaBHenue lllpeaunrepa s
CTallMOHAPHBIX COCTOSAHUN. OTBITHI
[Irepna-I epnaxa.

20

10

6.2

MHOT03JIeKTPOHHEIHN aToM. DPPeKT
3eemana. [Tpunuun [Taynu. KBantossie
CTaTUCTUYECKHUE pacnupeneneHus bose-

Oiinmreiina u ®epmu-lupaka. @oHOHBI.

3akoHbl Jlebas n DHWHIITEIHA.

24

10

6.3

XapaKTepUCTUKH spa: 3apsij, Macea,
SHEPIHUsl CBSA3M HYKIIOHOB. SnepHbIe
peaxkuuu. OyHgamMeHTalIbHbIE
B3aUMOJICICTBUS U OCHOBHBIE KJIACCHI
2JIEMEHTAPHBIX YaCTHUILL.

25

15

UTOI'o

360

IK3aMeH

72

UTOI'O

432




4.2 ConepxxaHue pa3jiesioB U CHUNTIHHBI
Paszpnen 1. @uznyeckue 0CHOBBI MEXaHMKH.
1.1. IIpeamet ¢usuku. MeToabl (HU3UIECKOTO HCCIIECIOBAHMS: OIBIT, THUIIOTE3a, SKCIIEPUMEHT,
teopus. Ilpeamer kunemaruku. Ilepemenienue, CKOpoCTb, ycKopeHHe. KuHemarnueckue
XapaKTEPUCTUKHU BPALLATEIbHOTO ABMKEHUS.
1.2. 3akonbl HptoToHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUs. [IBrxkeHue
TeJla MepeMEHHON Macchl. YpaBHeHus: Memepckoro. @opmyna L{nonakoBCckoro.
1.3. Yopyruii u Heynpyruii yaapsl mapoB. MOMEHT UHEPLIMM MaTE€pUaIbHONW TOYKU U TBEPAOTO
Tena.
1.4. Kunematuka rapMoHHueckux kojiebanuid. Juddepennnanbuoe ypaBHeHUE rapMOHUYECKUX
kosneOanuil. [loHsiTHE O 3aTyxalOmMX U BBIHYKJIEHHBIX KoJieOaHusX. BojHOBOE IBHXKEHHE.
Bomnnbl npo0bHbIE U MIONIEPEYHBIE.

Paspnen 2. OCHOBBI MOJIEKYJISAPHON (PU3HKH.

2.1. DneMeHTHl TEPMOAMHAMMKU U (pu3nyeckoil kuHetuku. MaeanpHblil ra3. Pacnpenenenue
Boneuimana u ero o6medusndeckuii cmbici. Peanbubiiil ra3. YpaBaenue Ban-nep-Baanbca.

2.2. TepmoauHamuueckuil Metos B ¢pusuke. PaBHoBecHbIe cocTosiHusA. Havana TepmMoquHaMuKy.
[{ukipl. DHTPONHUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenme mnepenoca. Huddysmsa. 3axkon Duka. TemmompoBomHocts. 3akoH Dypee.
Buyrpennee Tpenue (Bs3kocTb). 3akoH HpioToHa.

Pa3nes 3. DilekTpocTaTuKa M NOCTOSAHHBIH 3JIEKTPUYECKHUH TOK.
3.1. 3akom Kymona. Teopema Octporpanckoro-I'aycca. Jlumoss. Judnexktpuku B
AJIEKTPOCTATUYECKOM I10J1€

Pasnen 4. DiiekTpoMarneTusm.

4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.

4.2. MarneTuku. DneKTpoMarHuTHas UHAYKUusA. Y paBHeHne MakcBesia.

Paspen 5. OnTuka.

5.1. UnTepdepentus BoiH. dudpakmus Bonn. [lomsipuszarus BoH.

5.2. TemmoBoe wm3nmydenue. 3akoH Kupxroda. I'mmorteza Ilnanka. KBanTtoBO€ 0OBsCHEHHE
TeroBoro u3nydenus. Dpdext Komnrona.

5.3. Anepnas monens aroma. [loctynarer bopa. Atom Bogopoaa no bopy.

Pa3nes 6. DiieMeHTHI KBAHTOBOM (QU3UKH.

6.1. I'unotes3a ne bpoinst. BonHoBoe ypaBHenue lllpeannrepa st cTallMOHAPHBIX COCTOSIHUM.
Omnpitel LTepua-I'epnaxa.

6.2. MHorosnexktponHsiit atoM. Dddext 3eemana. [Ipunmun [Taynmu. KBanToBBIE CTaTHCTHYECKHE
pacnipenenenus boze-Ditamrelina u @epmu-upaka. ononsl. 3akonsl Jlebas n DitHIITEHA.



5 COOTBETCTBHUE COJAEP KAHUSA TPEBOBAHUSAM K PE3YJIbTATAM OCBOEHUSA JTUCIUIIJIMHBI

Ne B pesynbpraTe 0CBOEHUS AUCHUIUIMHBI CTYAEHT JOJKEH: Pasnen 1|Paznen 2 |Paznen 3 |Paznen 4| Paznen S | Pa3nen 6
3HaTh:

-pu3MuecKue OCHOBBI MEXaHWKH, (U3MKH KOJIOAaHWH ¥ BOJIH,

1 |anexkTpuyecTBa M MarHeTW3Ma, JJIEKTPOAVMHAMHUKH, CTATUCTUYECKOMN + + + + + +
(GU3UKK ¥ TEPMOIMHAMHUKH, KBAHTOBON (YH3HUKH;

5 |- cmsrcT byHIaMEeHTaIbHBIX (PU3MUYECKHX 3aKOHOB, NPHHIMUIIOB H . . . . . .
MIOCTYJIATOB; UX (YOPMYJIMPOBKHU U T'PAaHUIIBI IPUMEHUMOCTH;

3 | CBA3b LIKPOKOTO KPyra ¢bu3nveckux sBICHUN ¢ GyHAaAMEHTATBHBIMU . . . . . .
MPUHIMTIAMH ¥ 3aKOHaMU (H3HUKH;

4 |~ OCHOBHBIE METOJBI PEWICHNHs 3ala1 MO ONHCAHHIO bu3nyecKkux . . . . . .
SIBJICHUH;

5 |- MeToapl 00pabOTKHU pe3yIbTaTOB (PU3MUECKOTO IKCIIEPUMEHTA. + + + + + +

Ymersb:

¢ | IPUMEHATH TCOPETHUECKHE 3HAHMS M OKCTIEPHMEHTATbHbIC METO/IbI . . . . . .
WCCIICIOBAHUS TIPH PEICHUH PO (eCCHOHATBHBIX 33/1a4;

- | -TIPOBOZATE pacuéThl, OCYILIECTBIIATh AHAJIU3 U HA OCHOBE 3TOTO JIENaTh . . . . . .
000CHOBAHHBIE BLEIBOJIBI,

g |- AHAIM3MPOBATL PE3YNLTATHI HAOJIOIEHUIT M DKCIEPHUMEHTOB C . . . . . .
IPUMEHEHHEM OCHOBHBIX 3aKOHOB U NPHHIIUIOB (DU3HKH;
- ONpeneNaTh XapakTep (PU3NYECKHX TPOLECCOB IO KOMIUIEKCY

9 |akcrepuMeHTaTbHONW MHPOPMALIUU TTPU TIOMOIIH T'padUKOB, TAOIHIL U + + + + + +
YPaBHEHUMN;
- NpeACTaBIATh  00paboTaHHYIO AKCIIEPUMEHTAIIBHYIO U

10 | TeopeTnueckyro nHGOpPMAaLHMIO B YCTHON U MMUCbMEHHOH (hopMe, B TOM + + + + + +
YICJIE C UCNOJIb30BAaHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOT .

Baaners:

11 |- HaBbIKamMHu paboThl C MUPOKUM KPYroM (PHU3MYECKHX MPHOOPOB M . . . . . .
000pyIOBaHUS;

11" HaBBIKAMM OOOCHOBAaHHMS CBOMX CYXJCHMH M BbIOOpa MeToja n n n n n n

HUCCICIOBaHUA.




B PE3YIbTATC OCBOCHUA AUCIHHUIIMHBI CTYACHT JOJIKCH HpI/IO6peCTI/I CICAYIOIINC YHU6EpCcaibHble U npogheccuonaibible Komnemenuuu u

UHOUKAMOPbL UX 0OCHIUNCCHUSL:

Koa m HaumenoBanue YK
(nepeuens u3 n.2)

Kon u HauMeHOBaHHE HWHIMKATOPA
noctuxenuss YK (nepeuens usz n.2)

VK-1.1 3maer MeToAnl IIOMCKAa,
KpUTUYECKOTO aHalu3a U CHUHTEe3a

nH(popMaIuy, MIPUMEHEHUS

13 CHUCTEMHOTO T0/1X0/1a, OCHOBAaHHOT'O Ha +

YK-1. Cnocoben ’
Hay4HOM MHPOBO33pEHUH npu
OCYIIECTBIISTh MIOUCK, .
. pemieHnn 3amad  mpodeccuoHATBHOM
KpUTUYECKUM  aHamu3 U
CUHTE3 uH(popManuu ACATCIBHOCTH.
P .| YK-1.4  VYmeer omnpemensite W
MIPUMEHSATD CHUCTEMHBIHI
14 OIIEHMBATh BapUaHThl  BO3MOKHBIX +
MOJIXO/T JUTSt perieHus o
penieHui 3a1aumn.
MOCTaBJIEHHBIX 3a/1a4.
YK-1.5 Bnaneer HaBBbIKAMH
15 pPacCMOTpPEHUSI BO3MOKHBIX BAPUAHTOB .
pelieHus 3a/Jayd, OIICHUBAHUS UX
JIOCTOUHCTB M HEJIOCTATKOB.
Kox u naumenoBanue IIK | Kox 1 HaumMeHOBaHMe MHAMKATOPA
(nepeuens u3 n.2) noctuxenus K (nepeuensv uz n.2)
I1IK-1.2 YMmeeT cucreMaTU3upoBaTh
WH(OPMAIIHIO TT0 TEME UCCIICIOBAHMIA,

16 |TIK-1 Cnoco0OeH | IpUHUMATh Y4acTHE B +
OCYLIECTBIIATh HAy4YHO- | PKCIIEPUMEHTaX, 00pabaThIBaTh
HCCIIEI0BATENIbCKYI0 PabOTy | NOJYYCHHBIC JaHHBIE.

B oOmactu Texnocdepuoit | [1K 1.3 Biageer HaBbIKaMu
17 0€30I1aCHOCTH. MIPOBEJICHUS U OMTUCAHUS .

HCCIICIOBAHUM, B TOM YHCIIC
OKCIICPUMCHTAJIbHBIX.




6 IPAKTUYECKUE U JIABOPATOPHBIE 3AHSATUSA
6.1 IlpakTuyeckue 3aHATHS
IIpuMepHbIe TeMBbI NPAKTUYECKHUX 3AHATHH MO JUCUHUILINHE.

No | Ne paznena

TeMbl IPaKTUYECKUX 3aHATUI Yacsl
/11 | TUCITUATITAHBI

Hekotopeie cBenenus o cucremax enuHull. [lopsmok pemeHus
¢usnueckux 3anady. Kunemaruka. BektopHas u koopauHaTHas
dbopMbl  OmMMCAaHMS ~ JABWKEHUS  MarTepHallbHOM  TOYKH.
Kunematnueckne ypaBHeHus JBWKEeHMS. KpuBosmHeENHOe
nBrkeHHe. HopManmbHOE M TaHICHIMAIBHOE  YCKOPEHHS.
KunemaTnyeckne XapakTepUCTHKY BPaIaTEIbHOTO ABUKEHUS.

Huuamuka. Bropoil 3akon HproroHa. [IBmkeHue Tena mon
NEUCTBUEM BPEMEHHOM CHIbl. JIBWJKEHHME Tela NEepEeMEHHOU
Macchl. 3aKOH COXpaHEHus umiyibca. Heymnpyroe u ympyroe
2 1 CTOJIKHOBEHHE IIapOB. 3aKOH BCEMUPHOIO TSITOTEHHs. 3aKoH | 2
I'yka. Cunbl Tpenus. Pa®oTa mocTOssHHOM U EpPEMEHHOM CHIIbIL.
Kunernueckass U moTeHIMalbHAs 3HEPIUU. 3aKOH COXpaHEHUs
SHEPrUU B MEXAHUKE.

JluHamuka BpamaTesJbHOrO  JABMKEHHA. (OCHOBHOM  3aKOH
JUHAMHMKY ~ BpaIlaTeIbHOrO JBHMKEHUS. MOMEHT UHEepLHUu.
3 1 Teopema  Illreiinepa.  3akoH  COXpaHEHUs  UMIyJbca. | 2
Kunernueckass 3Heprust  Teja, BpalllaloLIErocs  BOKPYr
HEIOIBUYKHOM OCH.

Kunematuka FapMOHUYECKUX KoJIe0aHuH. Junamuka
4 1 rapMOHHYECKUX KOoJeOanuil. Du3ndecKuii MasiTHUK. 3aTyXaroIIne 2
Y BBIHYKJICHHBIE KOJICOaHMsI.

OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOpUu st
5 2 naeanbHoOro rasa. Pactipenenenus bonbsnmana. bapomerpuyeckas | 2
dbopmyna. Pactipenenenne Makcsesia.

[lepBoe Havamo TEPMOAMHAMUKH W TNPUMEHEHHE €ro K
n3omnporeccaM. TemIoeMKoCTh MACATBHOTO Ta3za. AauabaTHBIN
npouecc. Btopoe Hawano tepmonuHamuku. Lukn Kapso.
DHTPOMHSI.

SBnenue nepenoca. quddysus. TennonpoBogHocTs. Bs3KoCTb.
Peanbubiii raz. YpaBHenue Ban-gep-Baanbca. Kpurtnueckoe
cocTosiHue BelecTBa. lpaeanbHas JKUAKOCTh. YpaBHEHHE
Hepa3pbeIBHOCTHU. 3akoH beprymmn. ®opmyna Toppudaenim.

B3aumopeiictBue  ToueuHbIX  3apsanoB.  3akoH  Kymona.
HampskeHHOCTP M MOTEHUMAN JJIEKTPOCTATUYECKOTO  IOJIS.
[lpuHUMO cynepno3uuuu 3JeKTpocTaTuueckux mnoseil. Cas3b
MOTEHLIMAJla C HampsbKeHHOCThio. Teopema Octporpanackoro-
l'aycca m nmpuMeHeHHE ee K pacdeTy SJEKTPUYECKHX II0JIeH,
00JaaouX CUMMETPHEH.

MarsuTHO€ 10JIE ¥ €r0 XapakTepucTuku. IIpumenenue 3akona
9 4 buo-Cagapa-Jlamnaca u TeopeMbl O IUPKYISIITUN K pacyeTy 2
MAarHUTHBIX MOJICH.

3akoH AMriiepa. MarHUTHbBII MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢
TOKOM B MAarHUTHOM I10JIE.

10 4

Cuna Jlopenua. /IBuxeHue 3apspKEHHBIX YacTHIl B MAarHUTHOM
noJe.

11 4




MaruuTtHabd oTOK. PaboTa cvji MarHuTHOTO TI0J1. 3aKOH

JleGasi. @OHOHBI. DeMeHTHI siiepHor (usuku. JJozumerpus.

12 4 AJIEKTPOMArHUTHOM UHIYKIMH. CaMOUHIYKIIUS. 2
NHAYKTUBHOCTD.

13 5 Wnrtepdepenius cera. MHTepdepeHuss B TOHKUX IUICHKAX. 2

14 5 Konbeua Herotona. Matepdepomerpsl. 2

15 5 Hudpakuuss cera. Merong 30H @Dpenensa. [udpaxous | 2

16 5 Opaynrodepa ot ogHou mienn. Judpakuronnas penieTka. 2

i; g [Monspusauus ceera. 3akoH bprocrepa. 3akon Maimoca. ;
TernoBoe  u3nydyeHue.  CrekTpaibHble  XapaKTEPUCTHKHU

19 6 TerioBoro u3nydeHus. 3akoH Credana-bonbpimana. 3akoH )
cmenieHus BuHa. Pacnpenenenue 3Hepruu B CIEKTPE U3ITy4EHUS
a0COJIFOTHO YEPHOTO Tea.
Buemnuit - goroadpdexr. Ddpdexr Komnrona. Topmosnoe

20 6 n3nydeHue. AtoMm Bojopona mno bopy. BonHOBBIE cBOMCTBa )
YaCTHII. Hudpakums 3JIEKTPOHOB. CooTHomeHus
HEOIPEACIICHHOCTEN.
MukpoyacTuiia B OECKOHEYHO TIyOOKOW, MPSMOYTOJIbHOM

21 6 IoTeHUManbHOM sAMe. [loTeHnmanbHas cryness. [loTeHnmanbHbIM 2
Oapbep.
MHoOro31neKTpoHHBIM aTOM. BekTOopHas Moens aroma. ATOMHBIN

2 6 TepM.  MynbTUIUIETHOCTE.  MAarHuTHBII ~ MOMEHT  aToMma. )
MarnuTHbIi MOMEHT aToMa. ATOM B MarHUTHOM Ioje. OMBITHI
[ItepHa-I'epnaxa.

23 6 Pacnpenenenne ®epmu-/lupaka. BeIpoKACHHBIA 3JIEKTPOHHBIN )
ra3 B kpuctajuiax. JHeprus @epmu. Temneparypa @epmu.
KBanToBas Teopusi TEMIOEMKOCTH TBEPABIX TEJN M0 DUHIITEHHY U

24 6 Jlebato. Xapakrepuctuueckue remnepaTrypsl. [IpenenbHbiii 3akoH | 2

AKCIIEPUMEHTOB.

6.2 JlabopaTropHble 3aHATHS.

BeinosiHeHHe 71a00paTOpHOTO MpPaKTHKyMa CHOCOOCTBYET 3aKpEIUICHHUIO Marepuala,
HU3y4acMOro B JIUCHUILIIMHE «q)I/ISI/IKa», a TaKiKC OacT 3HAHUA O MCTOAMWKAX IIPOBCACHHA
IKCIIEPUMEHTAIBHBIX UCCIICIOBATEILCKUX pabOT U UX aHAIM3€, & TAKIKE OCYIIIECTBICHUS pacyera
CTaTUCTUYCCKUX XAPAKTCPUCTHUK C LOCJIbIO OIPCACICHHUA HOFpeIHHOCTCI\/II IMPOBCACHHBIX

MakcumanbHOE KOJMYECTBO 0a/uIOB 3a BBINOJHEHHE Ja0OpaTOPHOTO MPAKTHKyMa
cocTtasisieT 32 Oamia (MakCHUMaJIbHO 110 2 Galiia 3a Kaxk1yto padotry). KonnuectBo pabot u 0anioB
3a KaXIyr0 padoTy MOXKET ObITh M3MEHEHO B 3aBUCHMOCTH OT UX TPYIOEMKOCTH.

[Ipumeps! 1a60paTOpHBIX pabOT U MOIYIIH, KOTOPbIE OHU OXBAThIBAIOT

IIJIOCKOCTH.

No | Ne pazpena
HaumenoBanue nabopatopHbix padboT Yacsl
/T | TACIMIUIMHBI
1 1 Omnpenenenre BpeMEHU COyAapeHus 1IapoB M BEIWYMHBI KO3()PUIIMEHTOB 4
BOCCTAHOBJICHUS] CKOPOCTH U SHEPTHH.
) 1 [IpoBepka 3ak0Ha COXpAaHEHUS UMITYJIbCa IIPU YIPYTOM U HEYIPYTOM yaape 4
JIBYX I1apOB.
3 1 OnpeneneHre MOMEHTa HWHEPLUUU Tela, JBWXKYILIErocs IO HAKJIOHHOM 4




4 W3ydeHue quHaMHUKU BpaliareiabHOro ApmxkeHus. Mastauk ObepOeka. 4
5 Ompenenenrue yCKOpeHUs: CBOOOJHOTO MAJCHUS C MOMOIIBIO 0O0POTHOTO 4
MasiTHHKA.
6 Omnpezenenne TMHEWHBIX pa3MepPoB 00bEMA, MacChl, MJIOTHOCTH TEJa. 4
7 [IpoBepka OCHOBHOIO 3aKOHA JWHAMHMKM BpPAIATEIbHOIO JBHKEHUS 4
TBEPIOTO Tea.
8 1 W3mepenune MexaHuKy KOCOTO U MPSMOTO yiapa (KOMIBIOTEpHAs MOJIENb). 4
9 1 MastHuk MakcBema. (peanbHasi MOJEIIb) 4
10 1 Mastauk MakcBeia. (KOMITBIOTEpHAsI MOJIENb). 4
11 1 DU3NYECKUN MASITHUK. 4
12 | MeTo1 KpyTUIbHBIX KOJIEOaHHH. 4
13 2 [Toctpoenne ¢yHKUMM paclpeneseHus CiaydailHOW BeJIWYUHBI 110 4
pe3ysbTaTaM 3KCIEPUMEHTA.
14 2 Omnpenenenve noka3arens aauadaTbl METOJOM U3MEPEHHSI CKOPOCTH 3BYyKa 4
(KOMIBbIOTEpHAs MOJEIID).
15 2 N3yyenue BSI3KOCTH Cpepl. 4
16 2 N3mepenue korddunmerTa BI3KOCTH BO3yxXa (KOMITBIOTEPHASI MOJICTH). 4
17 2 N3mepenune koaddunmrerTa BI3KOCTH BO3ayxa U dPPEKTUBHOTO TUaMeTpa 4
MOJIEKYJIbI T'a3a KaIWJUIIPHBIM CIOCOOOM.
18 2 Omnpenenenre BI3KOCTH KUIKOCTH MeTofoM CTOKca. 4
19 3 HccnenoBanue 31€KTPOCTaTUUECKOTO MOJS METOAOM DJIEKTPOJIUTHUECKOMN 4
BaHHBI.
20 3 Ompenenenue EMKOCTH KOHACHCATOpa METOAOM  OaJUTMCTUYECKOTO 4
raJlbBaHOMETpA.
21 3 HccenegoBanue a1eKTPOCTATHYECKOTO MOJISl TOUEYHBIX 3apsJI0B. 4
22 3 HccnenoBanue 3m€KTpOCTaTUYECKOTO TOJISL. 4
23 3 DIEKTpUYECKOE MOJIE TOYEUHBIX 3apSAA0B. 4
24 3 Teopema Octporpaackoro — [laycca st 3J€KTPOCTATUYECKOTO TMOJS B 4
BaKyyMe.
25 4 MarnuTtHO€ 10J1e 3eMIIH. 4
26 3;4 VY aenbHOE 3apsij d7aeKTpoHa. MarHuTHast OKYyCUpPOBKa. 4
27 4 MaruuTHO€ noJie. 4
28 5 Wnrtepdepennus ceera. OnbiT FOHTA. 4
29 5 Judpakums cBeTa Ha OTMHOYHOM IETU M AUPPAKITMOHHOM peniéTKe. 4
30 5 OmpiT FOHra. 4
31 5 OmneiT HeroTOHA. 4
32 6 N3yuenune 3aKk0HOB TEIJIOBOTO M3Iy4eHUs. SIpPKOCTHBIN TUPOMETD. 4
33 6 dotorddexr. 4
34 6 Buemnuit hororpdext 4

CamocrosrenbHas paboTa MPOBOJUTCS C LEJIbIO YIIyOJIeHUs] 3HaHUN M0 JAUCLUUIUIMHE U

7 CAMOCTOSATEJIBHAS PABOTA

IpelycMaTpuBaeT:

— O3HAaKOMJIGHHE M IpOpabOTKy PEKOMEHJOBAHHOW JMTEPATyphl, pabOTy C 3IEKTPOHHO-
OMONMOTEYHBIMU CUCTEMAMHM, BKJIIOYas MEpPEeBOJbl MyONMKAUil M3 Hay4YHBIX >KYpHAJOB,

IUTUPYEeMBIX B 6a3zax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIICHHUE OTPACIICBBIX BBICTABOK U CEMHHAPOB;

— yuactue B cemuHapax PXTY nm. . MenneneeBa no remaTuke Kypea;

— HOHFOTOBKy K BBITIOJTHCHHUIO KOHTpOHLHLIX pa60T 110 MaTepI/IaJ'Iy JICKITMOHHOT'O Kypca;




— HNOJIrOTOBKY K cAaue sk3aMeHa (2 u 3 cemecTp) U J1abopaTOpHOro npakTukyma (2 u 3 cemecrtp)
0 KypCy.

[TnanupoBaHNe BpPEMEHHM Ha CaMOCTOSITENBbHYIO PaboTy, HEOOXOJMMOTO Ha H3YydeHHE
IUCUUIUIAHBL, CTYJICHTaM JIy4llle BCEro OCYHISCTBISITh HA BECh NEPUOJ HW3YUYCHHS,
npeaycMaTpuBasi TpPU 3TOM DETYISIPHOE TOBTOPEHHE MpOIIeHHOro Marepuaia. Marepuad,
3aKOHCIICKTHPOBAHHBI Ha JICKIHSAX, HEOOXOIMMO PpETYISIPHO MIOTOJHSTH CBEACHUSMH W3
JTUTEPaTyPHBIX HICTOYHUKOB, IPEJCTABICHHBIX B yueOHOH mporpamme. [Ipu paboTe ¢ ykazaHHBIMU
WMCTOYHUKAMH PEKOMEHIIYeTCS COCTaBJISATh KPAaTKUH KOHCIEKT MaTepHuaiia, ¢ 00s3aTelbHBIM
¢ukcrupoBaHueMm OnbIMOrpaduUecKUX JaHHBIX HCTOYHUKA.

8 IPUMEPBHI ONEHOYHBIX CPEJACTB JJIs1 KOHTPOJIA
OCBOEHMUSA JUCHHUIIJIMHBI

CoBokymnHas OIEHKAa MO JWCUUIUIMHE CKJIQJbIBACTCSI M3 OICHOK 3a BBIIOJHEHHE
KOHTPOJbHBIX paboT (MakcuMmaibHas oleHka 24 Oamina), J1abopaTOPHOrO MPaKTUKyMa
(MakcuMmanbHas oneHka 16 0aioB) U UTOTOBOTO KOHTPOJS B (pOpME 3K3aMeHa (MaKCHUMaJlbHas
orierka 40 0amioB).

8.1 IlpumepHas TemaTuKa pedepaTUBHO-AHATUTUYECKOH PadoTHI.
PedepatuBHo-aHamuTHUeCcKas paboTa 0 JUCLMIUIMHE HE IPEAYCMOTpPEHA.

8.2 IIpuMepbI KOHTPOJIBLHBIX BONPOCOB /s TEKYIIEr0 KOHTPOJISAA OCBOEHUSI U CHUIIIMHBI
JIy1st TEeKyIIero KOHTPOJIs MPEAYCMOTPEHO 6 KOHTPOJBHBIX paboT. MakcumaibHas OIlCHKa
3a KOHTPOJIbHYIO padoty 1 u 2 (2 cemectp) cocrapiseT mmo 12 6amwioB 3a kaxayro. MakcumanbHast
OIIEHKA 332 KOHTPOJbHBIE PaboThl 3, 4, 5 u 6 (3 cemecTp) cocraBnser 24 GamioB, Mo 6 O6AIIOB 3a
KaXJIyI0 padoTy.

Paznean 1. [IpuMepbl BONPOCoOB K KOHTPOJILHOI padoTe Ne 1. KoHTposibHast pa6oTa coaep:KuT
2 3a1a4m, 1Mo 6 6aJ1JI0B 32 BOIPOC.

Bomnpoc 1.1.

1. Omnoponusiii crepxkenb maccodt 0,1 Kr MOXXET CBOOOJIHO BpamiaThCs OTHOCHUTEIHHO
TOPU30HTAJIBHOM ocH, mpoxojsuieil yepe3 Touky O, paclojoKeHHOW Ha pPacCTOSIHUU
OJIHOM TpeTH OT BEPXHEro KOHILA CTEp)KHsS. B HIKHIOIO TOUKY CTEp)KHS IOMalaeT
TOPU30HTAJIBHO JIETSIINUN IIApUK U IpUIKNIAeT K cTepaxkHio. CkopocTs mapuka 10 m/c, ero
Macca 2 1. OnpenenuTb JUHEHHYI0 CKOPOCTh TOYKH, IIPUHAJUIEkKAIIEH BEPXHEMY KOHILY
CTEpXHS B Ha4aJbHbI MOMEHT BPEMEHHU.

2. Omnpenenuts Nepuoi rapMOHUYECKUX KOieOaHui (U3MUECKOTr0 MasTHUKA, COCTOSIILIErO U3
JBYX IIApUKOB MaccaMu S KT U 10 Kr, 3aKpeIuieHHbIX Ha €ro KOHIax. [ opu3oHTanpHas och
MPOXOJIUT 4Yepe3 TOUKY Ha CTEp)KHE, OTCTAIOIIYI0 OT €ro BEpXHEro KOHIA Ha OJHY
yerBepTh. LIlapuku MOXKHO cUMTaTh MaTepralbHBIMU TOUKaAMH.

3. OnpenenuTh NUKIMYECKYIO YaCTOTY TAPMOHUYECKHUX KOJIeOaHni (PU3NIecKoro MasTHHKA,
COCTOSIIIETO U3 OJHOPOJHOTO IUIOCKOTo aucka. Macca crepxkHs 1 kr, Macca aucka 2 Kr.
l'opuzoHTanpHass oOCh NPOXOAUT 4Yepe3 TOUKY COEAMHEHMSI CTEpKHA M JIUCKa
MEPIEeHIUKYIISIPHO MIOCKOCTH JUCKA.

4. Omnpenenutb MOMEHT MHEPIIMH TOHKOI'O OJHOPOJIHOrO cTepkHA AnuHoi 30 cM u Maccoit
100 T OTHOCHUTENBHO OCH, TIEPIEHANKYISIPHON CTEP)KHIO M MPOXOJsmiei depes: 1) ero
KOHEII; 2) ero cepeanHy; 3) TOUKY, OTCTOSIIYIO OT KOHI[A CTepXHs Ha 1/3 ero IuHBI.

5. Teno OpomieHo mMOJ HEKOTOPHIM yIJIOM K ropu3oHTy. Halitu s3TOT yroma, eciu
TrOpPU30HTAJIbHAS 1aIbHOCTB 10J1eTa B 4 pa3a 00Jbllie MaKCUMAIbHOMN BHICOTHI TPAEKTOPHH.
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[lap maccoit 10 Kr, ABMKYIIUICS CO CKOPOCTBIO 4 M/C, CTAJIKUBAETCS C IIapOM Maccoil 4
KI', CKOPOCTb KOTOporo paBHa 12 m/c. Cuutas ynap npsMbIM, HEYIPYruM, HalTH CKOPOCTh
mapoB MOcCjie yjaapa B JBYX ciydasx: |) Maublii map HaroHser OoJblION wiap,
JBUKYIIMICS B TOM K€ HallpaBJIeHUH; 2) HIapbl IBUXKYTCS HAaBCTPEUy JIPYr IpYrYy.
CHapsin maccoit 10 kr ob6magan ckopocts 200 M/c B BepxHeil Touke TpaekTopuu. B 3Toit
TOYKE OT pa30pBajcs Ha JBe YacTu. MeHblas maccoi 3 Kr noiyduiia ckopocts 400 M/c B
IpeKHEM HampasiieHuu. HaiiTu ckopocTh BTOpPOi, 60JIbIIIEH YacTH Mociie pa3phiBa.
Onpenenutp 4aCTOTY TaPMOHMYECKUX KOJIeOaHUM (PU3NUECKOT0 MAasTHUKA, COCTOSIIErO
13 HEBECOMOTO CTepKHs JuHbI 0,2 M 1 1ByX mapukoB MaccaMu 30 r u 50 1, yKpeIrIeHHbIX
Ha KOHLIAX CTepxkHs. ['opru30HTaNIbHAS OCh IPOXOIUT Yepe3 cepeauny crepxHs. [lapuku
MO>KHO paccMaTpHUBaTh Kak MaTepuaibHbIe TOUKU.

OpHOpOHBIN TUCK Maccod 1 Kr MOXeT cBOOOJHO BpallaTbCs BOKPYT FOPU3OHTAIBHOMN
OCH, IIEPIEHAUKYIISIPHOMN IUIOCKOCTH IMCKa U MPOXOAIIEN yepe3 ero ueHTp. B Touky Ha
oOpasyromiel IrucKa MOomaaaeT TOPU30OHTAIBHO JIETSIIHK CO CKOpocThio 10 M/c mapuk
MPWIKIAET K €ro MmoBepxHOCcTH. Macca mapuka 5 1. OnpeaenuTb YriioByl0 CKOPOCTh
BpallleHUs] JUCKa B HaYaJIbHbIM MOMEHT BpeMeHu. Panuyc nucka 20 cm.

Bomnpoc 1.2.

1.

10.

11.

[Map maccoit m=10 Kr, IBIKYIIUICSI CO CKOPOCTBIO Vi=4 M/C, CTaJIKMBACTCS C IIapOM
Maccoil m=4 Kr, CKOpocTh V2 KOToporo paBHa 12 m/c. Cuuras yaap npsiMbIM, HEYIIPYTUM,
HaWTH CKOPOCTH M 1IAPOB IMOCJIE y/iapa B Cilyyae, KOT/ia Iiapbl IBUXKYTCS HaBCTpeuy Jpyr

ApYyTYy.

B noake maccoit ml1=240 kr crout uenoBek macco m2=60 kr. Jlogka IUIBIBET CO
CKOpocThI0 VI=2 M/c. HenoBek MpbIraeT ¢ JIOJKH B TOPU30OHTAJIBLHOM HaIPaBJIEHUU CO
CKOPOCTBIO V=4 M/C (OTHOCHUTENBHO JOJKK). HaliTH cKOpOCTh M IBUYKEHUS JIOJKU MOCIe
MPBDKKA YeJIOBEKa B CiIyyae, KOI/la YeJIOBEK IPhITaeT BIEpe]l 0 JBUKEHHIO JIOIKH.

B noake maccoit ml1=240 kr crout uenoBek maccoil m2=60 kr. Jloaka IUIBIBET CO
cKOpocThio VI=2 M/c. HenoBek MpbIraeT ¢ JOJKH B TOPU30OHTAJIBLHOM HAIPaBJIEHUU CO
CKOPOCTBIO V=4 M/C (OTHOCHUTENBHO JOJKK). HaliTu cKOpOCTh M IBUKEHUS JIOJIKU MOCIIe
MpBDKKA YEJIOBEKa B Cllyyae, KOTJla YEJOBEK IpPbIraeT B CTOPOHY, NMPOTHUBOIOJIOKHYIO
JBUKCHUIO JIOJKH.

Ha sxene3nonoporxHoit matdopme ycTaHOBIEHO opyaue. Macca minathopmsl C opyaueM
M=15 1. Opynue ctpenseT BBepx noj yrioM 60° Kk ropu3oHTy B HampasiieHUu nmytu. C
KaKOM CKOPOCTBIO MOKATUTCS M1aT¢opMa BCIEICTBUE OTAauu, €Clii Macca cHapsiia m=20
KT 4 OH BBUIETAET CO CKOPOCThIO 600 M/c?

CHaps maccoit m=10 kr obmagan ckopoctbto v=200 M/c B BepxHel Touke Tpaekropuu. B
9TOM TOYKE OH Pa30pBaJICs HA JIBE€ YacTU. MeHspIas maccoil m1=3 Kr noJiydnia CKOpOCThb
ul=400 m/c B npe;xHeM HanpasiaeHuu. Hailtu ckopocTs u2 Bropoii, 00osbliel yacTu nocie
pa3pbiBa.

[Ton netictBuemM nocTostHHOM cuJibl F BaroHeTka mponuia myTh S M 1 IproOpesa CKOpoCTh
v=2 wm/c. Omnpeaenuth paboTy A cuibl, eciii Macca m BaroHeTku paBHa 400 kxr u
ko3¢ punment Tpenus 0,01.

Boruncnute paboty A, coBepliaeMyro MpH paBHOYCKOPEHHOM IOABEME Ipy3a Maccoi
m=100 kr Ha BbicoTy h=4 M 3a Bpems t=2 c.

Haiitu paboty A noabsema rpy3a o HaKJIOHHOW TUIOCKOCTH JUIMHOM 2 M, €CJIM Macca m
rpy3a paBHa 100 kr, yron HakiaoHa @=30°, koapduimeHt tpenus 0,1 u rpy3 ABUXKeETCS C
yckopeHueM a=1 m/c2.

Jliisa cxxatus npykuHbl Ha 1 cM HyxHO npuitoxkuth cuity F=10 H. Kakyro paboty A HyxHO
COBEPUINTH, YTOOBI CKaTh NPYXKUHY Ha 10 cM, ecu cuiia IpONOpPLUUOHATIbHA CKATHIO?
[Ipyxxuna xectrkocthio k=10 xkH/M cxara cunoir F=200 H. Ompenenuts paboty A
BHEIIHEW CHJIbI, JOTIOJHUTEIBHO COKUMAIOIIEH ATy NPYKUHY elle Ha X=1 cM.

[Ipyxuna xectkocthio k=1 kH/M Op1na cxxara Ha 4 cM. Kakyro Hy)KHO COBEPIIUTH paboTy
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

A, 4TO0BI C;KaTHe MPYKUHBI YBEIUUUTH 710 18 cm?

['ups, monokeHHass Ha BEPXHUM KOHEL| CHUPAIBHON NPYKHHBI, ITOCTAaBJICHHOM Ha
MO/ICTaBKe, C)KMMaeT ee Ha X=2 MM. Ha cKkoJbKo COXXMET IPYKUHY Ta K€ TUpsl, ynaBiias
Ha KOHEI| MPYXXUHBI ¢ BbICOTOM h=5 cm?

Kamens Opomren BBepx moj yriiom 60° K mII0CKOCTH TOpu30oHTa. KnHeTnueckast sHeprus
KaMHsI B HayaJlbHbI MOMeHT BpeMmeHu paBHa 20 JIx. Onpenenuth kuHetuyeckyro T u
noTeHuuanpHyto I1 sHeprun kaMHs B BbICIIEH TOUYKE ero TpaekTopuu. COnpoTUBICHUEM
BO3]lyXa MpeHeOpeyb.

C xakol HauMeHbIIeH BBICOTHI h T0JKeH HauaTh CKaThIBAThCS aKpoOAaT Ha Beslocuneae (He
paboTasi Horamu), 4roObl IpoexaTh MO JOPOKKE, UMeroUlell GopMy «MepTBOM MeTm»
paauycom R=4 M, u He oTOpBaThCi OT JAOPOXKKHU B BepxHed Touke mneriu? TpeHuem
npeHeOpeyb.

Monekyna pacmagaercst Ha 1Ba aroma. Macca 0JTHOTO U3 aTOMOB B =3 pa3a 0oJIbIle, YeM
npyroro. IlpeneOperas HayaJbHOM KUHETHYECKON SHEPIUNA M HUMITYJbCOM MOJEKYJIbI,
ONpEJENUTh KUHETUYECKHE SHEPrud M aTOMOB, €CJIM UX CyMMapHas KHUHETHYecKas
sneprus T=0,032 v/lx.

[Tynst maccoit m=10 r, neTeBmas co ckopocthio V=600 m/c, momnana B 0aUNIMCTUYECKHI
MasTHUK Maccoil M=5 kxr u 3acTpsia B HeM. Ha kakyro BBICOTY h, OTKaUHYBIIKMCH MOCTIE
yaapa, Mo JHsIICS MasTHUK?

VYpaBHeHue kosiebaHUN TOYKM uUMeeT BUI X = A cos[w(t+t)], rme w=n l/c, t =0,2 c.
Onpenenuts nepuoa T 1 HauanbHYO Qa3y KojaeOaHU.

Onpenenuth NEPUO, YaCTOTY U HaYAJIbHYIO a3y KoJieOaHUM, 3aJaHHbIX YPAaBHEHUEM X =
A sin[w(t+1)], tne w=2,5m c¢(-1), 1=0,4 ¢

Onpenenuth MakCUMalbHbIE 3HAYEHHUS! CKOPOCTU M YCKOPEHUS TOUKH, COBEpIIAIOIIEH
rapMOHHYECKHUE KoJIeOaHusl C aMIUIUTYI0U A=3 cM | yriioBoi 4actoToit w=m(2 c(-1) ).
Touka coBepmaer kosiebanusi 1Mo 3akoHy X = Acos(wt), tme A =5 cm; w = 2 c-1
Onpenenuth yCKOpeHHue TOYKM B MOMEHT BPEMEHH, KOTJa €€ CKOPOCTh 8 cMm/C.

Touka coBepuiaeT rapMoHuyeckue konaedbanus. Hanboupiee cMmemienne Touku pasio 10
cM, Haubonbiasg ckopoctb 20 cm/c. Halitu yrimoByro 4actoTy w KosieOaHMM U
MaKCHUMAaJIbHOE YCKOPEHUE TOYKH.

MaxkcumanbHasi CKOPOCTb TOYKH, COBEpIIAONIEH rapMOHHMYECKHE KoyieOaHHs, paBHA
10c™m/c, MmakcumanpHOe yckopenue = 100 cm/c2. HaliTu yrioByro 4yacToTy w KoJieOaHuUH,
ux nepuo T u ammumtyny A. HanucaTs ypaBHeHUe KoJie0aHU, IPUHSB HauaJIbHYIO a3y
PaBHOM HYJIIO.

MarepuanbHas Touka maccoit 50 r coBepiaeT kojaeOaHus, ypaBHEHHUE KOTOPbIX UMEET BU/T
x=A cos(wt), rne A =10 cm, w=5 c-1. Haiitu cuny F, neiicTByromiyto Ha TOUKY B MOMEHT,
korga daza wt=n/3.

I'py3uk maccoit m=250 r, mojABELIEHHBIH K HpPYKHUHE, KOJEOJETCS MO BEPTUKAIU C
nepuojoM T=1 c. OnpenenauTs )KecTKOCTb K Ipy>KUHBI.

K cniupanpHoil pyX1HE [0ABECUIIU TPY3UK, B PE3YJIbTATE YETO MPYKHHA PACTSIHYJIACh Ha
x=9 cM. Kaxos Oyner nepuon T xonebanuii rpy3uka, €Ciid €ro HEMHOIO OTTSIHYTh BHU3 U
3aTe€M OTIYyCTHUTbH?

K cniupanpHoil ipyXuHe 10ABECUIIN TPY3UK, B PE3Y/IbTAaTe YETo MPpYyKUHA pacTsHyIach Ha
x=9 cM. Kaxos Oyner nepuon T xonebanuii rpy3uka, €Ciid €ro HEMHOIO OTTSIHYTh BHU3 U
3aTe€M OTIYCTHUTbH?

HaiiTu oTHOIIEHME IIMH ABYX MaTeMaTUYECKUX MAasTHUKOB, €CJIM OTHOIIEHHE IEPUOJI0B
ux Kosiebanuii paBHo 1,5.

Touka coBepuiaeT rapmMoHnueckue kojedanus. HanOounbiee cMmerienre Touku pasHo 10
cM, Haubonbiiasg ckopoctb 20 cm/c. Haiitu yrimoByro 4actoTy w KosieOaHMM U
MaKCHUMAaJIbHOE YCKOPEHUE TOYKH.



Paspnen 2. [IpuMepbl BONIPOCOB K KOHTPOJILHOI padoTe Ne 2. KoHTpoJ/IbHasi pad0Ta COAepKUT
2 3a1a4m, 10 6 02JIJIOB MAKCUMYM 32 KAKAYIO.
Bomnpoc 2.1.

1.

10.

11.

12.

Onpenenutpy BEpPOATHOCTb TOrO, YTO CKOPOCTh JAHHOW MOJIEKYJbl HACAJBHOTO rasa
OTJIMYAETCA OT 3HAYEeHHsS Hauboyiee BEpOSITHOM CKOpocTH He Oosiee, uem Ha 2%. Ha
rpaduke pacnpenesieHuss CKOPOCTH 3allTPUXOBaTh IUIOLIAb, COOTBETCTBYIOILEMY
HalJEHHOMY 3HAYEHUIO BEPOSITHOCTH.

Onpenenutb BEPOATHOCTh TOrO, YTO CKOPOCTh JAHHOW MOJIEKYJbl HACAJBHOTO rasa
oTJIM4aeTcs oT 3HadeHus 1/3 nanbosiee BEpOATHON CKOpOCTH HE OoJiee, yem Ha 2 %.
Onpenenutb BEPOSATHOCTh TOTO, YTO CKOPOCTh JAHHOW MOJIEKYJBbI JIE)KUT B MHTEpPBAJIE
3Hauennit ot 0 no 0,02 cpemneit kBaapaTudHoOU ckopoctu. Ha rpaduke pacripenenenus
BEPOSITHOCTH CKOPOCTH 3alITPUXOBATh ILJIOLIAJb, COOTBETCTBYIOUIEMY HaWJIECHHOMY
3HAYEHUIO BEPOSITHOCTH.

Onpenenutsb 10J110 MOJIEKYJ HICAIbHOTO ra3a, KHHETUYECKUE SHEPTUH KOTOPBIX JIeXkKaT B
unTtepsaiie 3Hadenuit ot 0 1o 0,02 xT. Ha rpaduke pacupenenenrs BEposITHOCTH SHEPTUU
3alITPUXOBATh IUIOLIA/b, COOTBETCTBYIOIIYIO HAICHHOMY 3HAUEHUIO JJOJIU MOJIEKYJI.
Onpenenutb BEpPOATHOCTb TOTO, YTO CKOPOCTh JAHHOW MOJIEKYJbl HIECAJBbHOTO rasa
oTimuaercs ot 3HadeHus 0,5 Hanbosiee BEposATHOM CKOpocTH HE Oosiee, yem Ha 1 %.
HaiiTu cpennee 3HaueHre SHEPTHH MOJIEKYJIbl MAcCOM m Mpu 3HaYEHUH TeMiiepaTtypsl T.
Ha xakoii BbIcOTE HaJl MOBEPXHOCTHIO 3eMiId aTMOC(EPHOE AABJICHUE BABOE MEHbIIIE, YEM
Ha ee noBepxHoctu? Cuurare, uro Temmneparypa T Boznyxa paBHa 290 K u He nusmensiercs
C BBICOTOM.

l'a3, 3aammaBmuit o0vem 12 1 mox mainenuem 100 xlla, ObiT M300apHO HArper OT
temmepatypsl 300 K mo 400 K. Onpenenuts paboTy A paciimpeHus rasa.

I'enuit maccoit 1 r 6pw1 Harper Ha 100 K npu nocrostnaom naBiaenuu p. Onpenenuts: 1)
KOJIMYECTBO TEIIOTHI, TMepeJaHHOoe Ta3y; 2) paboTy pacmupeHus; 3) TpHUpalleHHE
BHYTPEHHEHN HEPrUu rasa.

Azor maccoit 5 kr, Harperelii Ha 150 K, coxpanmsn HeusmeHHbI oObem. Haiitu: 1)
KOJIMYECTBO TEIUIOThI, COOOIIEHHOE Ta3y; 2) HM3MEHEHHE BHYTPEHHEH HSHepruu; 3)
COBEPUICHHYIO I'a30M padoTy.

Bonopon maccoii 4 r 6s11 Harpet Ha 10 K npu nocrositHHOM naBnenuu. Onpeaenuts padboTy
A pacmmpeHus rasa.

Bbapometp B kabunere jeTsiiero Beprosera nokasbiBaeT nasieHue 90 klla. Ha kakoit
BBICOTE BEPTOJIET, €CIIM HA B3JICTHOU TUIoNaaKe 6apomeTp mokaseiBai gasienue 100 kl1a?
Cunrats, yTo Temneparypa Bo3ayxa paBHa 290 K u He u3aMeHsiercs ¢ BBICOTOM.

Bomnpoc 2.2.

1.

2.

B cocyne BMectumocthio V=20 1 HaXOIUTCs ra3 KOJMYECTBOM BEIIECTBA V=L5 KMOJb.
Onpenenuth KOHIEHTPALMIO N MOJIEKYJI B COCY/E.

Bomopon maccoit m=4 v Opu1 Harper Ha AT=10 K mnpu mNOCTOSIHHOM JaBJICHUH.
Ompenenuth paboTy A pacmMpeHus rasa.

B cocyne BmecTMMOCTbIO V HaxoOUTCS KHUCIOPOJ, KOHLIEHTpALMs MOJIEKYJd 1.
Onpenenuts Maccy m rasa.

[Ipn M“30TEpPMHUECKOM pPACHIMPEHUU KHCIOPOJa, COJAEP>KABIIEro KOJWYECTBO BEIECTBA
v=I moss 1 umeBiero Temneparypy T=300 K, rasy Obu1o nepejaHo KOJIMYECTBO TEILIOTHI
Q=2 x/Ix. Bo ckonbpko pa3 yBenunuuics oobem raza?

B 1ByX 0AMHAaKOBBIX IO BMECTHUMOCTH COCYAaX HAXOJSATCS pa3HbIE ra3bl: B IEPBOM —
BOJIOPOJI, BO BTOpoM — KuciopoA. Haiitu oTHomenne nl/n2 koHueHTpauuii ra3os, eciu
Macchl ra30B OJINHAKOBBI.

CKOJIbKO MOJIEKYJI Ta3a COAEpKUTCS B Oaisione BMecTUMOCThio V=30 J1 ipu TemnepaTtype
T=300 K u naBnennn p=5 Mlla?

Azot maccort m=200 r pacuupsiercss nzotepmudecku npu temuneparype T=280 K, mpuuem

6



00beM raza yBeIuunBaeTcs B JiBa pasza. Haittu:
1) nsmenenue AU BHyTpeHHEH sHEpruu rasa;
2) coBEpILEHHYIO NIPU PACUIUPEHUU Ta3a paboTy A;
3) KOJIMYECTBO TETUIOTHI Q, MOTyIEHHOE Ta30M.
8. bannon Bmectumocthio V=20 51 coaepxxut Boaopon mnpu temmneparype T=300 K mon
nasinenueM p=0,4 Mlla. KakoBel Oynyt Temneparypa T1 u pasinenue pl, eciu razy cooOIIUTh
KOJIMYECTBO TETUIOTHI Q=6 KJX?
9. B 0Oamione BMectumocThio V=5 51 HaxomuTcs a3zoT maccod m=17,5 r. OnpeneiauTtsb
KOHLIEHTPALIMIO N MOJIEKYJ a30Ta B OauIOHE.
10.  Bopopon 3anumaer ooveM VI1=10 M3 npu maenenun pl=100 klla. T'a3 narpenu npu
nocTossHHOM oObeme a0 namienus p2=300 klla. Ompenenuts: 1) namenenue U BHyTpeHHeEH
SHEpPruu rasa; 2) padboty A, COBEpUICHHYIO Ia30M; 3) KOJIUYECTBO TEIUIOTHI Q, COOOIIEHHOE Ta3y.
11. Kakoe konmmyecTBO TeminoThl Q BBIIEIUTCS, €CIM a30T MaccOod m=1 T, B3SATHIA MpH
temneparype T=280 K nox nasnennem pl=0,1 MIla, nzorepmuyecku cxxarb 10 AaBieHus p2=1
MIla?

12.  Ilpu u30xopHOM HarpeBaHuH kuciopoaa oobemom V=50 11 naBieHue raza U3MEHIWIOCh Ha
p=0,5 MIla. Haiitu xonuuecTBO TEIIOTH Q, COOOIIEHHOE Ta3y.
13.  bammon BmectumocThio V=20 51 comepxut Bomopoxa mpu Temmeparype T=300 K monx

nasnenueM p=0,4 Mlla. KakoBel Oynyt temmneparypa T1 u naBnenue pl, ecnu rasy cooOmuTh
KOJIMYECTBO TETUIOTHI Q=6 kJIk?

14.  Tenumii maccoit m=1r Obu1 Harpet Ha T=100 K npu noctosinHoM naBiaeHuu p. OnpenenuTb:
1) xommuecTBO TeIIOTH QQ, mepenanHoe rasy; 2) paboty A pacmmpenus; 3) npupamenune U
BHYTPEHHEHN HEPruu rasa.

15. OnpenenuTh IJIOTHOCTh P HACBIILIEHHOTO BOJSHOIO Iapa B BO3JyXe IpU TeMIeparype
T=300 K. JlaByiieHre p HACHIIIEHHOTO BOISTHOTO Iapa MpH 3TOM TemmepaType paBHo 3,55 klla.
16. [Ipy H30TEPMHUUECKOM PACIIMPEHUH BOJOPOJA MAaccOd m=1 I, HIMEBLIEr0 TEMIEPATYPy

T=280 K, oOwem raza yBemuuuics B Tpu pasza. OmpeaenuTb paboTy A pacmimpeHusi raza u
MOJIyY€HHOE ra30M KOJIMYECTBO TEIUIOTHI Q.

17. HaiiTu mioTHOCTh p ra30BOM cMECH BOJAOPOJA U KUCIOPOAA, €CIIM UX MacCOBbIE 10U W1
1 W2 paBHBI cooTBeTcTBeHHO 1/9 1 8/9. JlaBnenue p cmecu pasuo 100 kIla, remmeparypa T=300
K.

18. bamnmon Bmectumocteio V=20 51 comepxxut Bogopoxa mpu Temmeparype T=300 K monx
naBnenueM p=0,4 Mlla. KakoBsl OynyTt Temrneparypa T1 u naBnenue pl, ecnu ra3zy cooOmuUTh
KOJIMYECTBO TETUIOTH Q=6 kJIk?

19. [Ipu narpeBanuu uneanbHoro rasa Ha AT=1 K npu nocrossHHOM aaBiieHUU 0OBEM €ro
yBenuuwics Ha 1/350 nepBonaganpHOTo 00hema. HaiiTi HawanbHyto Temrepatypy T rasa.
20. Kako#t o0beM V 3aHuMaeT wjaeanbHBIA Ta3, COACPXKAIIUN KOJIWYECTBO BemiecTBa v=1

KkMoJib nipu Aasiienuu p=1 Mlla u remneparype T=400 K?

Paznen 3-4. [IpuMepbl BONPOCOB K KOHTPOJIbHOI padore Ne 3. KoHTpobHAs COMEPHKUT 2
3a7a4u, Mo 6 0aJJI0B KaxKaas.
Bomnpoc 3.1.
1. TlpsaMoi MeTalTM4eCKUil CTEP)KEHb TUAMETPOM 5 CM U JJIMHOM 4 M HECeT paBHOMEPHO
pacmpeneneHHbii o ero noepxHoctu 3apsaa S00 aKn. OnpenenuTs HanpsHKeHHOCTH E
I0JISI B TOUKE, HAXOISAIEHCSl Ha pacCTOSAHUU | CM OT €ro MoBEPXHOCTH MPOTUB CEPEAUHbI
CTEpXKHSI.
2. JIBa Toueunsix 3apsaa 2 HKi u -1 HKiI HaxomsATca Ha paccTostHUM 3 CM ApPYr OT JApyra.
Haiitn nonoskeHne TOUKM Ha IPSIMOM, MPOXOJALIEH Yepe3 3TU 3aps/ibl, HAPSIKEHHOCTh E
M0JI B KOTOPOW paBHA HYJIIO.
3. Ha merammuueckoit cdepe pamguycom 10 cm nHaxomutcs 3apsn 1 vKn. Onpemenuthb
HaNPSHKEHHOCTH AJIEKTPUYECKOIO MOJIs B CISAYIONINX TOUKax: 1) Ha pacCTOSTHUU 8 CM OT
1eHTpa cdepbl; 2) Ha ee MOBEPXHOCTH; 3) Ha paccTosHUMU 15 cM oT 1eHTpa cdepsl.
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10.

[TocTpouTs rpaduk 3aBUCUMOCTH HAIPSDKEHHOCTH I10JISL OT PacCTOSHUS OT LIEHTpa cdepa.
Paccrosiune mexny 3apsgamu +3 vHKn w -3 vHKn gunons paBuo 12 cm. Haiitu
HAIIPSHKEHHOCTH Y IIOTEHIMAII II0JIsI, CO3/1aBAEMOT0 JIUIIOJIEM B TOUKE, YAAJIEHHON Ha 8 CM
KaK OT MEPBOT0, TaK U OT BTOPOTO 3apsija.

ToHKOe KOJBLO paguyca 8 CM HECET 3apsjl, PABHOMEPHO PACHPEACIICHHBIN C JIMHEUHOU
wiotHocthio 10 HKn/M. KakoBa HanpsykKeHHOCTH AJIEKTPUYECKOTO TMOJSI B TOUKE,
pPaBHOYIAJIEHHON OT BCEX TOYEK KOJIbla Ha paccTosiaue 10 cm?

OueHb JJIMHHAS TOHKAas MpsiMasi IPOBOJIOKA HECET 3apsij, PABHOMEPHO pacIpe/ieIeHHbII
I10 BCEH €€ JUIMHE. BpIUUCINTE TMHENHYIO IUIOTHOCTD 3aps/ia, €CJIM HAIPSKEHHOCTD ITOJIS
Ha paccrossHuH 0,5 M OT ITPOBOJIOKU MIPOTUB €€ cepearHbl paBHa 200 B/m.

beckoHeyHas MIOCKOCTh HECET 3apsi]l, PABHOMEPHO PACHpPENEIEHHBIN ¢ IOBEPXHOCTHOMN
mnotHocTeio 1 MKKn/M?. Ha HEKOTOPOM pacCTOSHHM OT IJIOCKOCTH TapaiienbHo eif
pacrnoJioxeH kpyr paguycoM 10 cM. BeIyuciauTh NOTOK BEKTOpa HANPSHKEHHOCTH 4Yepes
9TOT KPYT.

Hunone ¢ onekrpudeckuMm MomeHToM 20 HKI*M Haxomutcs B OJHOPOIHOM
AJIEKTPUYECKOM ToJie HampsbkeHHOCTh 50 kB/M. BekTop aneKkTpuueckoro MoMeHTa
coctasiisieT yroia 60 rpamycos ¢ mMHUsIMU 10J1s. KakoBa noTeHunanbHast SHEPrus JTUNos?
Junons c¢ anexktpuyeckuM MoMeHToM 200 MkKn*m cBoOogHO ycTaHaBiuBaeTcs B
OJIHOPOJHOM 3JIEKTPUYECKOM I10Jie HanpsbkeHHOCThio 150 kB/M. Beruucnute padoty A,
HEOOXOUMYIO JJI TOTO, YTOOBI IOBEPHYTH AUMOJIb Ha yroi 180 rpamycos.

Junons ¢ anekrpuyeckuM MomeHToM 100 MkKi1*M cBOOOIHO yCTaHOBUIICS B OTHOPOAHOM
ANEKTPUYECKOM Tiojie  HampspkeHHOcThio E=10 kB/M. Omnpenenuts HU3MEHEHHE
MOTEHIMAJILHOW SHEPTUU JUIIOJS IIPU MIOBOPOTE €ro Ha yroi 60 rpaaycos.

Bomnpoc 3.2.

1.

2.

HaliTi MarHuTHy0 MHAYKLHUIO B LIEHTpE KoJiblia ¢ TokoM 10 A, panuyc kojibla paBeH 5
CM.

HanpsikeHHOCTh MarHUTHOTO TOJISI B LIEHTPE KPYrOBOrO BUTKA paaunycoM 8 cM paBHa 30
A/Mm. OnipeenuTh HaNpsHKEHHOCTh M0JIs, CO3/1aBa€MOr0 BUTKOM B TOUKE, JIeXkKalllel Ha OCH
BUTKA HAa PAaCCTOSIHUU 6 CM OT €ro IeHTpa.

[To npsiMomy OecKOHEYHO JJIMHHOMY IpoBoay TeueT Tok 50 A. Onpenenuts HHAYKIUIO B
B TOUKE, y/IaJIeHHON Ha PACCTOSIHUE 5 CM OT MPOBOIHUKA.

JIBa ITMHHBIX NapajieIbHBIX MPOBOJIA HAXOASTCS Ha PACCTOSIHUU 5 CM OJIMH OT JPYTOro.
[To mpoBoam TekyT oJluHaKOBbIe TOKU 10 A B IPOTHUBOMOJIOXKHBIX HanpaBiaeHusX. Haiitu
HaIpPsLDKEHHOCTh MAarHUTHOT'O TIOJISL B TOUKE, HAXOSIENCsl HA PACCTOSIHUU 2 CM OT OJIHOTO
1 3 CM OT Jpyroro npoBoJa.

[To 1ByM GECKOHEUHO JUIMHHBIM MPSMBIM IPOBOAAM, CKPELIEHHBIM O]l MPSMBIM YIJIOM,
tekyT Toku 30 A 1 40 A. Paccrostnne mexay npoBogamu 20 cm. OnipeenuTh MarHUTHYIO
MHJYKIHIO B TOYKE, OJUHAKOBO YIaJI€HHON OT 000MX MPOBOJIOB Ha paccTtosiHue 20 cM.
KBanparnast npoBosioyHast paMKa ¢ JUIMHHBIM IPSIMBIM [IPOBOJIOM PAcCIOJIOKEHA B OJTHOM
IJIOCKOCTH TakK, YTO J[BE €€ CTOPOHBI MapaiesnbHbl IpoBody. I1o pamke u npoBoay TEKyT
OoJIMHAKOBBIE TOKK 1 KA. OnpenenuTs CUiTy, IeUCTBYIONIYIO Ha PaMKYy, €CJIH OJIM>KanlIas
K IIPOBOJIy CTOpPOHA paMKH HAaXOJUTCSI Ha PacCTOSTHUM, PaBHOM €€ JUINHE.

ToHKMI MPOBOJI B BHUIE AYI'M, COCTaBJISIONICH ABE TPETH KOJbLA paanycoM 15 cwm,
HaxXoauTca B OJHOpPOoAHOM MarHuTHOM mosne 20 mTn. Ilo mpoBomy Tewer Tok 30 A.
[11n0cKkoCTh, B KOTOPOM JIEKUT yra, NEepHeHIUKYIsIpHa JIUHUSIM MarHUTHOW MHIAYKLUU, U
MOABOJAIIME IMPOBOJA HaxonaaTcs BHe moJid. OnpenenuTs CHly, JIEHCTBYIOIIYIO Ha
IIPOBOJI.

JIByXnpoBoJHasi JMHHUSI COCTOMT M3 JUIMHHBIX HapalielbHBbIX MPSIMBIX IPOBOJOB,
HaXOSIIMXCS Ha pacCTOSIHUY 4 MM Jipyr oT Apyra. [1o mpoBoiaM TeKyT 0JMHAKOBBIE TOKH
50 A. Onpenenuth cuily B3aUMOJECMCTBUS TOKOB, NMPUXOMSIIYIOCS HAa €IWHULY JUITMHBI
IIPOBOJIA.

HanpsokeHHOCTh MarHMTHOro TOJST B LIEHTpE KpyroBoro Butka paBHa 200 A/m.
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MarauTHbelif MOMEHT BHMTKa paBeH 1 A*M?. BBIYMCIMTH CUIy TOKAa B BHTKE H Paguyc
BUTKA.

Pa3znen 5-6. IlIpuMepbl BONPOCOB K KOHTPOJIbHOI padore Ne 4, KoHTpPo/bHAsSI COMEPHKUT 2
3a7a4u, Mo 6 0aJIJ1I0B KaxKaas.

Bomnpoc 4.1.

I. Ha myrm MOHOXpOMAaTHYECKOTO CBeTa ¢ IMHOW BOdHBI (0,6 MKM HaxoJIuTCA
IUI0CKOMapalieNibHas CTEKISIHHAs MiacTUHKa TonmuHoi 0,1 mm. CBeT majaer Ha MJIACTHHKY
HOpMasibHO. Ha Kkakoil yroia cienyer MOBEpHYTh IUIACTUHY, YTOObI ONTHYECKas JAJUHA IyTU
M3MEHMWJIACh Ha MOJIOBUHY JUIMHBI BOJIHBI?

2. PaccTosiHuE MEXy IBYMS KOT€PEHTHBIMHM UICTOYHUKaMU cBeTa paBHO 0,1 MM IIpH AJIMHE BOJIHbI
0,5 mxMm. PaccrosiHue Mexay MHTEpPEpEeHIMOHHBIMU IOJOCAMU Ha SKpaHe B CpeIHEell dacTu
MHTEpPEPEHIMOHHON KapTUHBI paBHO 1 cM. OnpeaenuTs paccTOsTHUE OT UICTOYHUKOB JI0 SKpaHa.
3. B omwite KOHra paccrosaune mexay mensmu pasao 0,8 M, amunaa BoHbl 640 HM. Ha xakom
paccToOssHUM OT IIeJiell CleyeT pacloJIOKUTh 3KpaH, 4TOObI IIMpUHA HHTEP(EpPEeHIIMOHHOM
10JIOCHI OKa3ajach paBHOM 2 MM?

4. B onbiTe ¢ 3epkanamu dpeHenst pacCTOSIHUE MEXAY MHUMBIMH M300pa’k€HUSIMU HCTOYHUKA
ceera paBHo 0,5 MM, paccTosiHHE€ OT HUX N0 dSKpaHa paBHO 3 M. J[nmuHa BomHbBl 0,6 MKM.
OrnpenenuTh MUPUHY MOJI0C UHTEPDEPEHIINN HA SKPaAHE.

5. Ha mpuibHYI0 TUIeHKY (TOKa3aTenb mperomiieHus 1,3), HaXOsAuIyrocss B BO3IyXe, MaaaeT
HOPMAaJIBHO MYy4YOK JIyder Oenoro ceeta. [Ipu kakoil HauMeHbIeH TOJMIIUHE TUICHKH OTPaXXEHHBII
cBeT ¢ aIMHOM BOJHBI 0,55 MKM OKaXeTCs MaKCUMaJbHO YCHUJIEHHBIM B peE3yJbTare
uHTepdepeHun?

6. Beruncnuts paauyc natoit 30He1 @peHens Ajs MI0CKOro BOJIHOBOTO (ppoHTa (rHa BotHbI 0,5
MKM), €CJIM TIOCTPOEHUE JIeNIaeTCsl A1l TOUKH HaOJII0AeHUs, HaxoIs1Ieicst Ha pacCTOSIHUM 1 M OoT
(hpoHTa BOJIHEI.

7. Yron bprocrepa mpu MajeHUM CBETa U3 BO3AyXa Ha KPHUCTaUl KaMEHHOW cOJu paBeH 57
rpagycoB. OnpenenuTb CKOPOCTh CBETa B 3TOM KpHUCTaJLIE.

8. Ilyuok ecTecTBEHHOTO CBETa MaJaeT Ha CTEKJIAHHYIO (IIO0Ka3zaTenb npeaomieHus 1,6) npusmy.
Onpenenuth JBYrpaHHbINA yroJl IPU3Mbl, €CJIM OTPAKEHHBIN My4OK MaKCUMAaJIbHO MOJISIPU30BaH.
Bomnpoc 4.2.

1. OnpenenuTs 3HEPTHIO, U3ITy4aeMYIo 3a BpeMsi 1| MUHyTa U3 CMOTPOBOT'O OKOIIKA IJIOLIa/IbI0 8
cM’ muaBMiIbHON meuw, ecnu ee Temmeparypa 1200 K. Cuurarh, 4To Heub H3JIydaeT Kak
a0COJIFOTHO YEPHOE TEJIO.

2. OnpenenuTs TEMIlEpaTypy abCOIOTHO YEPHOTO TeJa, IPU KOTOPOH MAaKCHUMyM CHEKTPaJIbHOM
IUIOTHOCTH AHEPreTHUYECKON CBETUMOCTHU MPUXOAUTCA HA KPACHYIO TPAHUIYy BUIAMMOIO CIEKTpa
(nmuHa BosHBL 750 HM).

3. Onpenenuts pabOTy BBIX0OJ1a 3JIEKTPOHOB U3 HATPHUsI, €CIIM KpacHasi rpanuua ¢porordpdexra 500
HM.

4. Ha noBepxHOCTb JUTHS MaJaeT MOHOXpPOMAaTHYECKU cBeT ¢ AnuHOM BOiHBI 310 HM. UTOOBI
MIPEKPATUTH IMUCCHIO IEKTPOHOB, HY)KHO MPHUIIOKUTH 33/1€P>KUBAIOIIYIO Pa3HOCTh IOTEHIIUAIOB
He menee 1,7 B. Onpenenuts paboTy BBIX0a.

5. Onpenenuthb JaBlI€HUE COJTHEYHOTO M3IYYECHUS HA 3a4EPHEHHYIO IIJIACTUHKY, PACIOJI0KEHHYIO
NEPIEeHIUKYIIAPHO COJHEYHBIM JIydaM W HaXOJIIYIOCS BHE 3€MHON aTMoc(epbl Ha CpeaHEM
paccrosiuuu oT 3emin 10 CoJHIa.

6. OnpenenuTb MAKCUMaJIbHOE U3MEHEHHE JUTMHBI BOJIHBI TP KOMIITOHOBCKOM paccestHuM: 1) Ha
CBOOOJHBIX IEKTPOHAX; 2) Ha CBOOOAHBIX ITPOTOHAX.

8.3. Bonpocsl it MTOrOBOI0 KOHTPOJISA OCBOCHMS JUCHMILIMHBI (2 ceMecTp — 3K3aMeH, 3
ceMecTp - IK3aMeH).



MakcumanbHOE KOJMYECTBO OAJIJIOB 3a dk3ameH 2 cemectp — 40 6aminoB, 3a 3x3ameH 3
cemectp — 40 Gamios.

8.3.1 IIpuMepbl KOHTPOJIbHBIX BONMPOCOB /LIS HTOTOBOT0 KOHTPOJISI 0CBOEHHS THCIHMIJIHHBI
(2 cemecTp — 3K3aMeH).
DK3aMeHaIMOHHBII OUJIeT BKIIOYAeT KOHTPOJIbHBIE BOIIPOCH! 10 pasaenaM 1 u 2 pabodeit
MIPOTpaMMBbI TUCITUIIMHEI H COJEPKHUT 4 Bompoca.
1 Bonpoc — 10 Gamos, Borpoc 2 — 10 Gamnos, Bonpoc 3 — 10 6amios, Bonpoc 4 — 10 6anios.

1. Tlpeamer kuHematuku. Kunemarnueckre XapaKTEpUCTUKH MOCTYNATEIBHOTO JBUKCHHUSL.
[lepemerienue, CKOPOCTb, HOPMAJIBHOE M TAHI'€HCAJILHOE YCKOPEHUE.

2. BpamarenbHoe ABM)KEHUE TBEPIOTO TeJla U €r0 KHHEMAaTUYECKUE XapaKTePUCTHKU:
YIJIOBOE NIEPEMEIIEHHUE, YTIIOBASI CKOPOCTh, YIJIOBOE YCKOPEHHE.

3. IIpenmer nnHamuku. MHepruanbHble CHCTEMBI OTCUeTa. [I[pUHIMIT OTHOCUTEIBHOCTH
lNasmnes.

4. Macchl 4 cuiibl B MEXaHUKE (TpaBUTALIMOHHbBIE, YIPYTHe, Bsi3kue). 3akoHbl HbroTOHA 1
3aKOH COXpaHEHMs UMITYJIbCA.

5. PaOota noctosiHHOM U nepeMeHHOM cuiibl. [loTeHIManbHas U KHHETUYECKAast SHEPTUsl.
3aKOH COXpaHEHUS SHEPTHU B IIPUPOJE.

6. MoMeHT cuiibl ¥ MOMEHT UHEPLIMU MaTEepPUAJILHOM TOUKH U TBEPJIOTO Teja. Y paBHEHUE
JUHAMHMKYU BpalaTEIbHOTO ABMKEHUS TBEPIOTO Tella OTHOCUTEIBHO OCH.

7. 3akoH COXpaHEHUs MOMEHTa umImysbca. JKecTkuil potaTtop, Kak MOJEIb ABYXaTOMHOMN
MoJekyibl. [IpuBenennas Macca u ee poJib.

8. Kunemaruka rapMoHndecKkux kosjeOaHui. AMIUINTY/Ja, 4acToTa U (aza rapMOHUYECKUX
koJsiebanuii. BektopHas nuarpamma. CiokeHre KojaeOaHuil 0THOTO HAINlpaBJIEeHUS U OJMHAKOBOM
YaCTOTHIL.

9. Jlunamuka rapmMoHuueckux kosiebanuil. {uddepennnanpupie ypaBHeHUS
rapMOHUYECKHUX KosieOaHuil. MaTemaTH4ecKuii, MPpy>KMHHbBINA U PU3NYECKUI MAsITHUK.
JIByxaTOMHasi MOJIEKYJa, KaK JIMHEWHBI TapMOHUYECKUN OCLHIUIATOP.

10. Jduddepennmanbubie ypaBHEHUsI 3aTyXalOIIUX U BbIHYKIEHHBIX KOJeOaHUH.
Jlorapugmuueckuii 1eKpeMeHT 3aTyXaHus. 3aBUCUMOCTb aMIUIUTY/Ibl BBIHYKJIEHHBIX
KoJieO0aHui OT YacTOThI BhIHYKAaromui cuiibl. [loHsTHE O pe3oHaHce.

11. BonHoBBIE 1BMKEHMS. BOJIHBI IPOIOJIBHBIE U ITOTIEpEYHBbIE. J[JIMHA BOIHBI, BOJTHOBOE
yucno. luddepennnanbHoe BOIHOBOE ypaBHEHHE. JHEPTHs, TepeHocruMas BoiaHOH. [ToTok
SHEPruM U IJIOTHOCTH MOTOKA dHEpruu. BoJIHOBOTO IBUKEHUSI.

12. MonexkynasipHO-KUHETUYECKUI METO U3YyYEHUsI CHCTEMbl MHOTHX YacTHUI (ATOMOB U
MoJieKyin). Pa3mepsl, cedeHus CTOJIKHOBEHUS U CPEIHSS JJIMHHA CBOOOIHOTO poOera MoJIeKyI.
Yucno Ban-nep-Baansca.

13. Uneanbublit raz. OcHOBHOE ypaBHEHHE MOJIEKYIIpHO-KUHETUUECKON TEOpUH
UJIealIbHOTO Tas3a.

14. dynkuus pacnpeaeaeHuss MOJEKyJl 0 a0COJIIOTHBIM 3HAUEHUSIM CKOPOCTH
(pactipenenenne Maxkcsena). Bepositneiimas, cpenuss apudmeTrndeckas u CpeaHsist
KBaJIpaTH4YHasi CKOPOCTh MOJIEKYIL.

15. Tepmonunamuyeckuii Mmetos B pusuke. OCHOBHbIE TIOHATHS U TApaMETPBI,
XapaKTEepPHU3YIOIINE COCTOSIHUE CUCTEMBI (00beM, TaBiieHue, TemrepaTrypa). BuyTpenHss
SHEprusl.

16. IlepBoe Hauano TEPMOJMHAMHUKH U €0 IPUMEHEHKE K U30IIpoLieccaM (M30Tepam,
n30xo0pa, n3o0apa, anuadara). TemioeMKoCTh UIealbHOTO Ta3a MIPH MOCTOSTHHOM JaBJICHUU U
MIOCTOSIHHOM 00bEME.

17. O6partumsie u HeoOpaTtumblie miporecchl. [{uki Kaprno. Bropoe Hagano TepmomHaMuKy.
[Tonsatue 06 sHTpOTIUH.
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18. DnemenThl pusnyeckoit kuHeTuku. [lepeHoc sHepruu, UMIyabCa U Macchl Ha
MoJekylsspHoM ypoBHE. [uddysus, 3akon duxka. TemmonpoBoaHOCTh, 3ak0H Dyphe.
Buyrpennee Tpenue (Bsi3kocTb). 3akoH HproToHa.

19. Koadduurents! nepeHoca u X 3aBUCUMOCTH OT JABJICHUS, TEMIIEPATyphl U pPa3MEPOB
MouieKysl. OcOOEHHOCTH SIBJICHUN NIEpEeHOCca B YJIbTpapa3psKEHHBIX Ta3ax.

20. PeanpHblii ra3. YpaBHenue Ban-nep-Baanbsca. @u3nyeckuii CMbICT BXOJSAIINUX B HETO
IIOIIPABOK, OTJIMYAIOIINN PEAIbHBIN a3 OT UACAIBHOT0. M30TepMBl peanbHbIX Ia30B.

21. da3ossle epexoasl. YpaBHenue Knaneipona-Knaysuca.

8.3.2 IIpumepbl KOHTPOJIbHBIX BOMPOCOB /LIS HTOTOBOT0 KOHTPOJISI 0CBOEHHS THCIHIJIHHBI
(3 cemecTp — 3K3aMeH).
DK3aMEHAIIMOHHBIA OWJIET BKIIIOYAET KOHTPOJBHBIE BOMPOCHI MO pazaenam 3, 4, 5 u 6
paboyeil mporpaMmbl AMCUUILIMHBI U COAEPKUT 4 Bompoca.
1 Bonpoc — 10 Gamos, Borpoc 2 — 10 Gamnos, Bonpoc 3 — 10 6amios, Bonpoc 4 — 10 6anios.

1. DnexkrpomarHeTu3M. MarHuTHoe B3aUMOJIEHCTBUE IOCTOSHHBIX TOKOB. Bekrtop
MarHuTHOM MHAYKIHMH. 3aKkoH Ammnepa. 3akoH bro-CaBapa-Jlamnaca.

2. MareuTHass MHAYKOUSA OPSIMOTO M KPYroBOIO TOKAa. MarHWTHBIA AUNOJBHBIA MOMEHT
KkpyroBoro toka. Teopema o mupkymsiuuu. Cuna Jlopenua. [IBukeHue 3apsyKEHHBIX YacTHI] B
OJIHOPOJHOM MarHUTHOM IIOJI€.

3. MarnuTHbI€ CBOMCTBA BemecTBa. [ unoreza Ammnepa. HanpsskeHHOCTP MarHUTHOTO ITOJIS.
HamaruuuenHoctb.  MarHuTtHass  NpPOHUIIAEMOCTh W MarHUTHas  BOCIPUHMYHUBOCTD.
Knaccudpukanuss  MarHeTukoB (IMaMarHeTukH, IapaMarHeTHKH, (beppoMarHeTHKH,
aHTU(EeppOMarHeTUKu, GeppuUMarHeTuKu).

4.DnekTpoMarHuTHas MHIYKOUS. MarHuTHeli noTok. PabGora cuil MarHUTHOrO MOJISL.
VYpaBHeHHE dJIeKTpOMarHUTHOM wHAYKIMH (3akoH Dapazaes-Makcsemna). Ilpasuno Jlenma.
BuxpeBoe anexkrpudeckoe noe.

5. Camounaykuusa. MHAYKTUBHOCTh COJI€HOUJA. DKCTPATOKU 3aMbIKAHHSI U Pa3MbIKAHUSL.
DHeprus MarHUTHOTo noJisi. O0beMHas IIOTHOCTh SHEPTMU MarHUTHOTO TOJIS.

6. YpaBHenuss MakcBemia. Tok cmemeHusi. BekTtop 3J€KTpUYECKOTO CMEIICHHUS.
VYpaBHEHHE HEMPEPHIBHOCTH ISl TJIOTHOCTHA TOKA. 3aKOH MOJIHOTO Toka. CucreMa ypaBHEHHI
MakcBesuia B UHTErpajgbHOU popme 1 HrU3nUecKuil CMBICT BXOSIIUX B HEE ypaBHEHUH.

7. BOBHHKHOBEHUE DIIEKTPOMAarHUTHOM BOJIHBL. [locKas 3ieKTpOMarHuTHas BOJHA.
CkopocTh  pacHpOCTpaHEHHUsI  JJIEKTPOMArHWTHOW  BOJHBL. ~ ODHEprus,  IepeHocuMas
JJNIEKTPOMarHuTHOW  BONHOW.  Bektop  IloiHTMHra.  IIpMHOMII  OTHOCHTEIBHOCTH B
AJIEKTPOAUHAMUKE.

8. DnexkTpoMarHuTHasi npupoja cBera. llomepeyHOCTh 3JIEKTPOMAarHUTHBIX — BOJIH.
MonoxpomaTtuueckue BoiaHbl. KorepeHTHOCTh. MeTO bl MOTy4eHUsl KOr€PEHTHBIX UCTOYHHUKOB.
YcnoBus ycuiieHus 1 0clabJIeHHs CBETa TPU HHTEP(EPEHIINH.

9. OnTuyeckas AIMHA IYTU U ONTHYECKAsl pa3HOCTh XoAa Jiydell. HTepdepeHus BoiIH OT
IBYX KOTEPEHTHBIX TOYEYHBIX HCTOYHUKOB. IllupuHa uHTEp(EPEHIMOHHONW MOJOCHI.
HNutepdepomerp Maiikenscona. aTepdepeHins cBeTa B TOHKUX TUICHKAX.

10. Hudpakuus BosH. [lpunuun Irolirenca. OTpakeHue U IpesioMIIEHHWE CBETa Ha
rpaHuLe pa3zena AByX JUdJeKTpuKoB. [lomHOE oTpakeHHe U ero NpUMEHEHUE B TEXHUKE.
1. BosnnoBoasl u cBetoBoabl. [Ipunnun I'rolirenca-Openena. Meron 30H OpeHens.

Hudpakuuss Ppenens Ha mpocrermux nperpangax. udpakmus @paynrodepa Ha menu.
JludppakuroHHas peleTka Kak CeKTpaibHbIA Tpuoop.

12. [Tonspuzanusa BosH. ECTeCTBEHHBIN U MOISAPU30BAaHHBIN cBeT. DOpMa U CTENECHb
MOJISIPU3allMd MOHOXpOMaTH4eCKUX BOJH. [lodydeHue u aHaiu3 JIMHEHHO-NOJSIPU30BAHHOIO
cBeta. 3akoH bprocrepa. 3akon Maroca.

13. JIBoriHoe  iydernpenomiieHHe. VICKycCTBEHHass ONTHYECKass  aHU30TPOIMS.
DnexTpoonTHueckue U MarHutoontuueckue 3¢ddextsl. Paccesnue cpera. 3axoH Penes.
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[Tornomenue cBera. 3akon JlamOepra-byrepa-bspa. [lucnepcuss cBera. HopmambpHas u
aHOMaJIbHas IUCTIEPCHSL.

14. TennoBoe usznydeHue. CreKTpalbHbIE XapaKTEPUCTUKHU TEIJIOBOIO H3Iy4YEHHUS.
3akon Kupxroga. AbcontoTHO yepHOe Teno. 3akoHbl Credana-bonbimana u Buna. @opmyna
Panes-Jlxxunca u «ynprpaduoneroBas karactpoday. ['unoresa [lnanka.

15. KBanTtoBOE 0OBSICHEHHME 3aKOHOB TEIUIOBOTO u3IydeHHs. KopmyckysspHo-
BOJIHOBOUM nyanu3Mm cBeta. Buemmnmit  gororddexr. 3akonbl ¢orodrddexra. YpaBHeHHE
OiiamreitHa 11 GoTodddexra u 00bsicHeHus 3aKk0HOB PoTorddexra. Onpesesenne moCcTOTHHON
[Inanka.

16. DneMeHTbl CIeNualbHOM Teopuu OTHOcuTeNbHOCTH. O¢dekr KommnroHa.
KopoTkoBoHOBasi rpaHUIa PEHTI€HOBCKOTO m3NMydeHHs. DOTOH — 3jeMeHTapHas YacTHIa.
DHeprus, Macca U UMITYJIbC POTOHA.

17. Mogens atoma Tomcona. OmnwiTel Pesepdopna mo paccesHuro anbda-gacTuil.
SlnepHasi MOJens aromMa. OMIOUPUYECKHE 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTPaX H3ITydCHHS
aToMa BOJIOpOJa.

18. [Tocrynater bopa. Atom Bogopoaa o bopy. Cepuanbnas popmyina.

19. BonHoBeie cBolicTBa mMukpodactuil. ['unore3a ne bpoinsa. Onbiter J[PBuccoHa u
Ixepmepa. Iudpakius 37€KTPOHOB.

20. CootHomieHnue HeomnpeaeneHHocTed [eiizenOepra. OleHka ¢ HOMOIIBIO

COOTHOIIEHUSI HEOIPEIEICHHOCTEl 3HEPrUM OCHOBHOTO COCTOSIHUSI CBSI3aHHOW YacTULBI, U
€CTECTBEHHOW IMPHUHBI CIIEKTPAIBLHOM JIMHUH.

21. BonnoBast ¢ynkuus u e€ cratucruyeckuit cmbicia. HopmupoBka BOJHOBOI
¢byakuun. BomHoBoe ypaBHenwme lllpemmHrepa mis cTarmoHapHBIX cocTOsHUM. CTaHIapTHBIC
YCIIOBHSI, HAJIaraeMbl€ Ha BOJHOBYIO (DYHKIHIO.

22. KBanToBas wactuma B OJHOMEpPHOH, OECKOHEUHO TJIYOOKOW MPSIMOYrOJIbHOM
noTeHuuanbHOW  siMe. CoOCTBEHHbIE 3HAUEHUS HSHEPruM YacTULBI M COOCTBEHHBIE
HOPMHUPOBAHHbIE BOJHOBBIE (DYHKIIMH, ONUCHIBAIOIINE €€ COCTOSTHUE.

23. OpHoMepHas MOTeHIUalbHAs cTyneHb (mopor). KoadduiumeHnr orpaxeHus u
npoxoxaeHus. OpHOMEpHbI MOTEeHUHaNbHBIA  Oaprep. Koapduimentr mnpoxoxaeHus
(TIpO3pavHOCTH).

24. Cranuonapuoe ypaHenue lllpeaunrepa ans atoma Bojopoja (B chepuyecKux
koopauHaTax). CoOCTBEHHbIE BOJIHOBbIE (PYHKLIHMHM W KBAHTOBBIE YMCIIA, XapaKTEPHU3YIOIIKE
COCTOSIHUE 3JIEKTPOHA B aTOME.

25. CoOcTBeHHasi BOJIHOBasi (PYHKIIHS, OTHCHIBAIONIAs OCHOBHOE COCTOSTHHME aToMa
BoJoposia. PanuanbHOoe pacnpesesieHue IUIOTHOCTH BEPOSITHOCTH OOHApPYXEHUS AJIEKTPOHA.
KBaHTOBBIN rapMOHUYECKHI M @aHTAPMOHUYECKUN OCHMILIATOPBI. MOJIEKYJIIpHBIE CIIEKTPHI.

26. OpOutanbHoe rupoMarHuTHoe otHomeHue. OmnbiThl ltepna-I'epnaxa. Crnun
anekTpoHa. CIMHOBOE TMPOMArHUTHOE OTHomIeHHe. CITUH-OpOUTAIbHOE B3aUMOICHCTBHE.

27. MHOro31eKTpOHHBIM aTOM. ATOMHBIM TepM. MyJIbTHILNIETHOCT. MAarHuTHBIN
MoMmeHT aroma. akrop Jlanae. Dddexr 3eemana.

28. DneMeHThl KBaHTOBOM CTaTUCTUKH. KBaHTOBasi cucTeMa M3 OJMHAKOBBIX YAaCTHII.
[TpuHIMT TOXK/IECTBEHHOCTU OJIMHAKOBBIX YaCTHII.

29. CuMMeTpUYHbIE M aHTUCUMMETPUYHBIE BOJIHOBBIE (DYHKIUMHU, OIKCHIBAIOIINE

COCTOSIHUS TOKJIECTBEHHBIX MUKpouacTHll. bo3ons! u pepmuonsl. [Ipunuun Ilaynu. KBantosbie
cratuctudeckue pacnpeneneHuss boze-Onnmreitna u  ®Depmu-upaka. Oueprus Depmu.
BrIpoKI€eHHBIN 2JIEKTPOHHBIN T'a3.

30. [ToHsATHS O KBaHTOBBIX TEOPHUSAX TEIJIOEMKOCTel mno OuHimTelHy u J[lebaro.
Xapaktepuctuueckue temieparypbl. @ononsl. [IpeaensHeliii 3akon Jlebast.

31. CocraB aromHOro sapa. XapaKTepUCTHKHU sjipa: 3apsll, Macca, SHEPrus CBA3U
HYKJIOHOB. SlnepHbie peakuuu. [enenue anep. Cunres suep. [loHsTHE O T03UMETPHUU U 3aIUTE.

32. @yH/1aMEHTAJIbHBIEC B3aUMOJEHCTBUS U OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YaCTHLI.
CoBpemeHHast pu3nyecKkasi KapTHHa MUpa: HepapXusi CTPYKTYp MaTepuu, 3BoJitolns BeeneHHoi,

12



¢duznueckas KapTuHa MHUpa Kak puiocodckas KaTeropus.

(DOH)I OLCHOYHBIX CpPCACTB IMPUBCACH B BHUAC OTACIBHOIO AOKYMCHTA, SABJIAIOIICTOCH
HEOTHEMJIEMON YacThI0 OCHOBHOM 00pa30BaTEeIbHON MPOrpaMMBbl.

8.4 CtpykTypa u npuMepbl OMJ1€TOB /151 IK3aMeHa (2 u 3 cemecTp)
Ok3ameH mno guciumuinHe «®u3uka» mpoBoAUTCS B 2 W 3 ceMecTpe M BKIHOYAeT
KOHTpPOJIbHBIE BOIIPOCHI 10 pazaenam 1 - 2, 3 — 6 yueOHOMU nporpaMMbl AUCUMILIMHBL. bunet s

9K3aMEHa COCTOUT U3 2 BOITPOCOB U 2 3aaa4, OTHOCAIIMUXCA K YKa3aHHBIM pa3aciiaM.

[Ipumep Ouiiera as 3K3aMeHa:

«Ymeeparcoaror Munucmepcmeo nayku u gvicuieco oopazosanus PO
__3aB.kad). pu3ukm Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
(lomKkHOCTh, HANMEH OBaHHE HM. ILI/I' MeﬂneﬂeeBa
aeapsr) Kadenpa pusukn
B.B. I'opes 20.03.01 TexnocepHas 6€30MaCHOCTD
(Mommacs) (. O. Dasomams) Ipoduin — «Be30MacHOCTh TEXHOJIOTHYECKHX MPOIECCOB U
« » 20 r. MPOU3BOJACTBY
dusuka
buger Ne 1

1. PabGota noctosiHHOM 1 nepeMeHHo# cuiibl. [loTeHnnanbHas U KUHETUYEeCKasi JHEpPIusl. 3aKOH
COXPAHEHHUS SHEPTUU B IPUPOJIE.

2. Obparumelie u HeoOpaTumble nporiecchl. [k KapHo. Bropoe Havano TepMomHaMuKH.
[Tonsatue 06 sHTpOTIUH.

3. 3amaya-1*.

4. 3apaya-2*.

*BBI)IaeTCSI npenoaaBaTejicM, IMPOBOJUBIINM CCMUHAPCKUC 3aHATHUA B CEMCCTPC, HA OTACIIBHOM

OJraHKe.

9 Y4yeOHO-MeTOoINYeCcKoe o0ecnmeyeHue TUCIMIIJINHbI

9.1 PexoMeHnayeMasi iuTeparypa
A. OcHOoBHas JIMTEpaTypa:

1. YeptoB A.I'., BopoOneB A.A. 3amaunuk no ¢usuke. - M.: Beicui. mk. - 1988. - 527 ¢

2. Tpodumoa T.U. Kypc ¢usmku: yued. mocodue mis By3oB. - Uzn. 17-e, crep, - M.:
Nznarenbckuit nenTp «Akagemusi», 2008. - 560 c.

b. lonosiHuTebHAA JIUTEpPaTypa:

1. O6uuit kype pusuku: YueOHoe nocodue i By30B: B 5 Tomax Tom 1: Mexanuka /CuByxuH
I.B., - 6-e u3n., crep. - M.: DUIMATIINUT, 2014. - 560 c.

2. O0uuit kypc pusuku: Yuebnoe nocodue ais By3oB: B 5 tomax Towm 2: Tepmonnnamuka u
MouekynsipHas ¢pusuka /CuByxuH [1.B., - 6-e uzn., crep. - M.: ©USMATIIUT, 2014. - 544 c.

3. O6mwmit kypc ¢usuku: YuebHoe mocodbue aisa By30B: B 5 tomax Tom 3: DnexkrpuyecTBo
/CuByxun JI.B., - 6-e u3x., crep. - M.: DUSMATIJIUT, 2015. - 656 c.
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4. Uponos U. E. Mexanuka. OCHOBHBIE 3aKOHBI [ DJIEKTpOHHBIHN pecypce] - 13-e u3a. (911.). - M.:
Jlaboparopus 3nanmii, 2021. — 312 c.

5. Upomos U. E. Onexrpomaruernsm. OCHOBHBIC 3aKOHBI [ DNEeKTpOHHBIN pecypc] — 10-e uzm.
(a11.). — M.: JlabopaTopus 3Hanuii, 2021 — 322 c.

6. Upomos U. E. BoHoBbIe nporiecchl. OCHOBHBIE 3aKOHBI [ DJIIEKTPOHHBIN pecypc] - 7-¢ U3l
(a11.). - M.: BUHOM. JlaGoparopus 3nanwmii, 2020. — 266 c.

7. UponoB U. E. KBantoBas ¢usmka. OCHOBHBIE 3aKOHBI [DJIEKTPOHHBIA pecypc]: yueOHoe
nocobue - 7-e uza. (31.). — M.: Jlabopatopus 3Hanwmii, 2021 — 261 c.

9.2 PexoMeHayeMble MCTOYHUKH HAYYHO-TeXHUYECKOM HH(popManuu
o Pa3marouHblil WILIIOCTPATUBHBIN MaTepUal K JICKIUAM U CEMHUHAPAM.
e MeToanueckue peKOMEHAAIMH TI0 BBITOJIHEHHUIO Ja00paTOPHBIX PadoT.

Pecypcrel nHpOpMAIOHHO-TEIEKOMMYHUKAITMOHHOM ceTn MHTepHeT:
o http://www.rsl.ru - Poccuiickas ['ocynapcrsennas bubauorexa

e http://www.gpntb.ru - TocymapcTBeHHas MyOJHMYHas HAay4YHO-TEXHHUYECKAs
6ubnuoreka Poccun

e http:/lib.msu.su - Hayuynas OuOnaroTeka MOCKOBCKOIO TIOCYJapCTBEHHOIO
YHHUBEPCHTETA

e http://window.edu.ru - IlomHoTekcToBasgs OuOIMOTEKAa Y4eOHBIX U Yy4eOHO-

MCTOANYCCKUX MAaTCpHUaIOB

e http://abc-chemistry.org/ru/ - ABC-Chemistry : becrinaTHas HaydHass XuMu4deckas
nHpopMarus

o http://www.fips.ru/cdfi/fips2009.d1l - Caiit ®UIIC. Uudpopmanus o naTeHTax

o http:/findebookee.com/ - mouckoBasi cuctema 1o KHUram

e http://elibrary.ru - Hayunas snexrponHas 6ubimnorexa

o http://lcweb.loc.go - bubanoreka Konrpecca CLLIA

9.3 CpencrBa odecriedeHHsi OCBOEHUS THCHMILINHBI

Jna  peanuzanuu  pabodeil mporpamMmbl  MOATOTOBJIEHBI — CIEAYIOLIUME  CPENCTBa
obecrieueHnsI OCBOCHHS TUCIIUTUIAHEIL:

. KOMITBIOTEpPHBIE NMPE3EHTALMN UHTEPAKTUBHBIX JIEKUUN — 23, (0011ee yucio
cnaitoB — 274);

. 0aHK TECTOBBIX 3aJaHUU Ul TEKYIIEro KOHTPOJISI OCBOCHHUS TUCIIHUILIHHEI
(oO1ree unciio BOompocoB — 578);

. 0aHK TECTOBBIX 3aJaHUM JJISI UTOTOBOTO KOHTPOJISI OCBOSHHS TUCIIUILIIHHEI

(oO1mree unciio BompocoB — 145).

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCITOJIB3YEMbBIX B OBPA3OBATEJIBHOM INPOLECCE

WNudopmarnmonHyro MO JIICPIKKY W3Yy4eHUS JMCTIUTUTAHBI OCYILIECTBIISICT
Nudopmanmonno-oubnuoreunsii meatp (MbL) PXTY wum. .M. MenneneeBa, KOTOpHIit
obOecrieunBaeTr OOy4alOUIUXCSd OCHOBHOM yueOHOM, y4eOHO-METOAMYEeCKOH M Hay4dHOMU
JTUTEPaTypOil, HEOOXOAUMOU JUIsi OpPraHU3aIMH 00Pa30BATEIBHOTO IMPOIECca MO TUCIHILIIHHE.
OO6mmit 06bem MHOTOOTpacieBoro Gpourma MBI Ha 01.01.2021 cocraBnser 1 716 243 k3.

®oun UBLl pacnonaraer y4ueOHOM, y4eOHO-METOAMYECKONM M HAYYHO-TEXHHUYECKOMN
TUTEPaTypoil B popMe MedaTHBIX W AJIEKTPOHHBIX M3JIaHUH, a TakKe BKIIOYAeT O(UIIMaIbHBIE,
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CIpaBOYHO-OHOIMOrpaduueckre, CHEUUATU3UPOBAHHBIE OTEUECTBEHHbIE U 3apyOexHbIE
nepuoandeckue u  uHPopManmoHHnele wm3manus. MBIl obGecmeunmBaeTr  mocTym K
npodeccHoHaTBFHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM, CITPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxnpiit oOyuatomuiicss o0ecriedeH cBOOOAHBIM JAOCTYIIOM M3 JIt00OO# TOUKH, B KOTOPOil
uMeercss Joctyn K cetm MuTepHeT W K 3neKkTpoHHO-OMOmmoreunoit cucrteme (DBC)
YHHUBepcUTETa, KOTOPAst COACPIKUT Pa3INIHbIC U3AaHUS 110 OCHOBHBIM U3y4aeMbIM JUCIUATUIMHAM
1 chOpMHpPOBaHA TIO COTIACOBAHUIO C MPABOOOJAATENIIMU YIeOHONW M y4eOHO-METOAUYECKOM
JIUTEPATYpPHI.

Jigs  Gojiee MOJMHOIO M ONEPATUBHOIO  CHPaBOYHO-OMONHOrpaduyeckoro
nHpopmanmonnoro obcmyxkuanusi B MBIl peann3oBana TexHOJIOTHS DJIEKTPOHHOM JTOCTaBKH
JOKYMEHTOB.

[TomHBIi TEpeveHb AIIEKTPOHHBIX WH(GOPMAIMOHHBIX PECYPCOB, HCIHOJIb3YEMBIX B
npouecce oOy4eHusi, IPeJCTaBIEeH B OCHOBHOI 00pa30BaTeNbHON IPOrpaMMe.
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11. MarepuajibHO-TeXHUYECKOe obecreyeHHe
AUCHMILINHBI
B cooTBeTcTBHH C y‘~I€6HI>IM IUJIaHOM 3aHATUA 110 JUCHUIIIIMHE «Dusznka» IIPOBOAATCA B
dbopMe JeKIMil, CEeMUHApOB, JIA0OPATOPHBIX 3aHATHM W  CAMOCTOSITEILHOM  paboThI
o0ydJaromnierocs.

11.1. OdopynoBanue, Heo0X0aUMOe B 00pa3oBaTeJLHOM Ipolecce:

e VYyeOHasg ayauToOpusi JUIsl IPOBEICHUS JEKIUMOHHBIX M IPAKTHUYECKUX 3aHATUH,
0o0Opy/nOBaHHAasl AJIEKTPOHHBIMU CPEACTBAMM JEMOHCTpalMU (KOMIIBIOTEP CO
CpEICTBaMU 3BYKOBOCIPOU3BEICHUS, IPOEKTOP, KpaH) U yueOHOU MeOelbo.

e VYyeOHas nabopaTopusi, OCHallleHHas JaboOpaTopHOl MeOenblo, HAay4YHbIM U
TEXHOJIOTHYECKUM 000pyI0OBaHUEM TSl IPOBEACHUS Ja00paTOPHBIX padoT.

o bubnuoteka, wumeromias paboure KOMITBIOTEPHBIE MeCTa Ui CTYIEHTOB,
OCHAILEHHbIE KOMIIbIOTEpAMU C BBIXOJOM B HMHTepHEeT M JocTynoMm K 0a3am
TaHHBIX.

e Texnonoruyeckoe 060pyAoBaHHE JUIsI 00paOOTKH, MOATOTOBKH M IPOBEIEHUS
1a00paTOPHBIX PadOT:

e 10 xomnbroTepoB 2014 rona;

e 10 xomnbrotepoB 2002/2004 rona;

e 10 1a6. ycTaHOBOK I MPOBENIEHU CTYy . TIpakTukyma, 2014 rona;

o ®otomerp porornexkrpuueckuit FOnuko 1201, 2018 rona;

e Mouno0imok Lenovo tun 3, 3 mt., 2019 rona;

e Becol nopimonnasie AND-HT-500, 2 wr., 2019 roaa;

e Cexynnomep mexanuueckui, 17 mr., 2019 roxa;

e AxBaguctmuisatop AD-25, 2019 roaa;

o Pedpakromerp «Kommnakry, 2 mrt., 2019

o IlIxa¢ cymmnsnsiit HIC-20-02, 2019

e Becol nabopatopusie BJITO-510c, 2 m., 2019

o pH-merp-mumnuBonsT™erp pH-420, 2 mt., 2019

11.2. Y4yeOHoO-HATJISAHBIE MOCOOMA:;
NudopmanioHHO-MeTOIYecKie MaTepraibl: yueOHble TOCOOUS IO TUCHUIUIMHE; pa3JaTOYHbIH
MaTtepuai K pa3jenam JICKIIMOHHOTO Kypca; 3aIa4HUKU B OyMa)KHBIX 9K3EMILIAPaXx.

11.3. KoMmnbiorepbl, HH(POPMALUOHHO-TEJIEKOMMYHHMKALMOHHbIE CEeTH, AINapaTHO-
NPOrpaMMHBIe M ayAHOBU3YaJIbHbIE CPEACTBA:

[lepcoHanbHble KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE pourpeiBatensimu CD u DVD, npuntepamu
U NPOTPAaMMHBIMU CPEICTBAMU; MPOEKTOPbl U SKpaHbl; HMUPPOBbIE KaMepbl; KOMHUPOBAJIbHBIE
anmaparsl; JOKaJbHas CETh C BBIX0JI0M B MIHTEpHeT.

11.4. [leyaTHbIE U JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U MHPOPMAIHOHHbIE PECYPCHI:
NudpopManmoHHO-METOIMYECKUE MaTepHAIbl: YIeOHBIC TIOCOOHS 10 MUCIUIUIUHE; Pa3aaTOYHbIN
MaTtepuai K pasjenam JICKITMOHHOTO Kypca;

DNEeKTpOHHBIE 00pa30BaTEIBHBIC PECYPCHI: AICKTPOHHBIC TPE3CHTAINH K pa3jieiaM JICKITMOHHOTO
Kypca; y4eOHO-METOJIMYECKUE pa3padOTKH B JJIEKTPOHHOM BHJIE; CIPABOYHBIC MaTepHalIbl B
MeYaTHOM U JIEKTPOHHOM BUJIE.
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11.5. IlepeyeHb JHIIEH3HOHHOTO IPOTPAMMHOI0 o0ecIeYeHus :

Ne HaumeHoBaHue PexBu3utsl noropopa| KosuvecrBo junensuii | Cpok 0KOHYAHUSA
ILII. MPOrpaMMHOI0 MOCTABKH AelicTBUS JTHIEH3UH
NMPOAYKTA

1. Calculate Linux Desktop CpoboaHO He orpannuenno beccpouno
pacmpoctpansemoe 110

2. LibreOffice CBoboanHO He orpannuenno beccpouno
pacmpoctpansemoe 110

3. ABBYY FineReader CBo0Oo1HO He orpannuenno beccpouno
pacmpoctpansemoe 110

4. . CBo0Oo1HO He orpanunuento Bbeccpouno

7-Z1p
pacmpoctpansemoe 110
5. Google Chrome CpoboaHO He orpannuenno beccpouno
pacmpoctpansemoe 110
6. VLC Media Player CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110
7. Discord CBo0Oo1HO He orpannuenno beccpouno
pacmpoctpansemoe 110
8. Autodesk AutoCAD CBo0Oo1HO He orpannuenno beccpouno
pacmpoctpansemoe [10
9. IntellJIDEA CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110
10. FreeCAD CpoboanHO He orpannuenno beccpouno
pacmpoctpansemoe [10
11. SMath Studio CpoboaHO He orpannuenno beccpouno
pacmpoctpansemoe [10
12. Kontpakt Ne 90-  |JIunieH3ust 1715t akTUBAIIAN 12 MecsneB
133D5A/2021 ot Ha pabouuX CTAaHIUAX, |(€KETOAHOE MPOICHNE
Corel Academic Site 07.09.2021 MOKPBIBAET Bce paboune | TMOJIIUCKHU C IIPAaBOM
Standard MeCTa B YHUBEPCUTETE nepexo/ia Ha
OOHOBJIEHHYIO BEPCHIO
MIPOJIyKTa)

13. Kontpakt Ne 90- 500 numeH3uit 12 mecsineB
Kaspersky Endpoint 1330A/2021 ot (e’xeroJiHO€ MPOJITICHHE
Security st OuzHeca — 07.09.2021 MOATHCKH C ITPaBOM
CrangaptHeiif Russian repexoja Ha
Edition. 0OHOBIIEHHYIO BEPCHIO

MPOJIyKTa)

14. CBo0Oo1HO He orpanuuento Bbeccpouno

GIMP
pacmpoctpansemoe 110
15. |OBS (Open Broadcaster CBo0Oo1HO He orpanuuento Bbeccpouno

Software) Studio

pacmpoctpansemoe 110
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUSA ITPOI'PAMMBbI

HaumeHnoBanue
MojyJiei

OcHoBHbIE TOKA3aTeJIN OLlEHKH

(DOPMBI U METObI
KOHTPOJIA U OHCHKH

Pa3zpen 1.
duznueckre 0CHOBEI
MEXaHUKHU

3uaem:
-pU3NYECKUe  OCHOBBI ~ MEXAaHUKH;  CMBbICI
(GyH1aMEeHTaJIbHbIX (¢u3NyecKux  3aKOHOB,
MPUHIIUIIOB U MOCTYJIaTOB; UX (QOPMYIUPOBKU U
IPaHULbI IPUMEHUMOCTH; CBSI3b LIUPOKOTO Kpyra
¢usnyueckux sBIEHUN C (QyHIAMEHTAIbHBIMU
NpPUHIMIAMA ¥ 3aKOHAaMU  (U3UKH; CBA3b
IIMPOKOTO  Kpyra (QU3MYECKUX SBJICHUH C
(GbyHIaMEHTaIbHBIMU TMPUHLMIIAMH U 3aKOHAMU
¢bu3uky; Metonbl  00pabOTKHM  pe3yabTaToB
(U3MYECKOT0 IKCIEPUMEHTA; OCHOBHBIE METO/IbI
pelieHus 3aJad IO ONUCAHUI0 (PU3UYECKHUX
SIBJICHU;
Ymeem:
- IOpUMEHATh TEOPETUYECKUE 3HaHUS U
AKCIEPUMEHTAJIbHbIE METOIbl UCCIIEA0BAHUS IIPU
pelieHny npodeccuoHalbHbIX 3a/a4;
IIPOBOJUTH aHaym3 Hay4YHO-TEXHUUYECKOU
JUTEPaTyphl; IPOBOJUTH PACUETHI, OCYILIECTBIATh
aHaJIM3 U Ha OCHOBE 3TOrO Jies1aTh 000CHOBAHHBIE
BBIBOJIbI; aHAJIM3UPOBATh pe3yabTaThl
HaOJIOJICHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M NPHUHLUMUIIOB (U3UKH;
OTIPEEIATh XapakTep (PU3NUEeCKUX MPOLECCOB IO
KOMILJIEKCY JKCIIEpUMEHTaIbHON uH(pOpManuu
Ipy NOMOIIM TpaduKOB, TaOJIUILl U YpPaBHEHMIA;
MIPEACTABIATH 00paboTaHHYIO
AKCIEPUMEHTAIbHYIO u TEOPETUYECKYIO
nH(pOpMaLHIO B YCTHONW M MUCbMEHHON Qopme, B
TOM 4HCJI€ C HCIHOJb30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHUH.
Bnraoeem:

e HaBBIKAMHM PabOTHI C IIMPOKUM KpPyrom

¢buznueckux npuOOpPoB 1 000PYIOBAHUS;
e HaBBbIKAMH 0OOCHOBAHHUS CBOUX CYKJICHUI
1 BbIOOpa METO/1a UCCIIEJOBAHMSL.

Onenka 3a
KOHTPOJIBHYIO paboTy
Nel (2 cemectp)

Paznea 2.
OcHoBBI
MOJIEKYJIIPHOM
buzuku

3uaem:
-pU3NYECKUE  OCHOBBI ~ MEXAaHUKU;  CMBICI
(GyH1aMEeHTaJIbHbIX (¢u3nyecKux  3aKOHOB,

MPUHIIUIIOB U MOCTYJIATOB; UX (OPMYIUPOBKU U
IPaHULbI IPUMEHUMOCTH; CBSI3b LIUPOKOTO Kpyra
¢usnueckux sBIEHUN C (QyHIAMEHTAIbHBIMU
NpPUHIMIAMA M 3aKOHaMU  (U3UKH; CBA3b
IIMPOKOTO  Kpyra (QU3WYEeCKUX SBICHUH C
(GbyHIaMEHTaIbHBIMU TMPUHLMIIAMH U 3aKOHAMU
¢u3uky; MeToabl  00pabOTKU  pe3yabTaToB
(U3MYECKOT0 IKCIEPUMEHTA; OCHOBHBIE METO/IbI

Orenka 3a
KOHTPOJIBHYIO paboTy
Ne2 (2 cemectp)
Orenka 3a
nabopaTopHbIi
MPaKTUKYM (2
ceMecTp)

Orenka 3a sK3amMeH
(2 cemectp)
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pelieHus 3aJad [0 OINUCAHUI0 (PU3NYECKUX
SIBJICHU;
Ymeem:
- IOpUMEHATh TEOPETUYECKUE 3HaHUS U
SKCIEPUMEHTAJIbHbIE METOIbl UCCIIE0BAHUS IIPU
pelieHny npodeccuoHalbHbIX 3a/1a4;
IIPOBOJUTH aHaym3 Hay4YHO-TEXHUYECKOU
JUTEPaTyphl; IPOBOJUTH PACUEThI, OCYILIECTBIATh
aHaJIM3 U Ha OCHOBE 3TOrO Jies1aTh 000CHOBAHHBIE
BBIBOJIbI; aHAJIM3UPOBATh pe3yabTaThl
HaOJIOJICHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M NPHUHLMUIIOB (U3UKH;
OTPEEIATh XapakTep (PU3NUECKUX MPOLECCOB I10
KOMILJIEKCY JKCIIEpUMEHTaIbHON uH(pOopManuu
IpU NOMOIIM TpaduKOB, TaOJIUILl U YpPaBHEHMIA;
MIPEACTABIATH 00paboTaHHYIO
AKCIEPUMEHTAIBHYIO u TEOPETUYECKYIO
nH(pOopMalKIO B YCTHOW M MUCbMEHHON Qopme, B
TOM 4HCJI€ C HCIHOJb30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHUH.
Braoeem:

e HaBBIKAMHM PabOTHl C IIMPOKUM KpPyrom

¢buznueckux npuOOpPoB 1 000PYIOBAHUS;

HaBbIKaMU OOOCHOBAaHHS CBOMX CYXJIECHUH U
BbIOOpA METO/A UCCIIEIOBAHUS.

Paznea 3.
DNEeKTpOCTaTUKA U
IMOCTOSIHHBIN
AIEKTPUYECKUN TOK

3naem:

-pU3NYECKUE  OCHOBBI ~ MEXAaHUKU;  CMBICI
(byH1aMEHTaJIbHbIX (¢u3NyecKux  3aKOHOB,
MPUHIIUIIOB U MOCTYJIATOB; UX (OPMYIUPOBKU U
IPaHULIbI IPUMEHUMOCTH; CBSI3b LIUPOKOTO Kpyra
¢usnueckux sBIEHUN C (QyHIAMEHTAIbHBIMU
NpPUHIMIAMA M 3aKOHAaMU  (U3UKH; CBA3b
IIMPOKOTO  Kpyra (QU3MYECKUX SBJICHUM C
(GbyHIaMEHTaIbHBIMU TMPUHLMIIAMH U 3aKOHAMU
¢bu3uky; MeToabl  O00pabOTKHM  pe3yabTaToB
(bu3MYECKOT0 IKCIEPUMEHTA; OCHOBHBIE METO/IbI
pelieHus 3aJad IO OINUCAHUI0 (PU3NYECKUX
SIBJICHU;

Ymeem:

- IOpUMEHATh TEOpPETUYECKUE 3HaHUS U
AKCIEPUMEHTAJIbHbIE METOIbl UCCIIEA0BAHUS IIPU
pelieHny npodeccuoHalbHbIX 3a1a4;

IIPOBOJUTH aHaym3 Hay4YHO-TEXHUYECKON
JUTEPaTyphl; IPOBOJUTH PACUETHI, OCYILIECTBISATh
aHaJIM3 U Ha OCHOBE 3TOTO JIelaTh 000CHOBaHHbIE
BBIBOJIbI; aHAJIM3UPOBATh pe3yabTaThl
HaOJIOJICHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M NPHUHLMUIIOB (U3UKH;
OTPEEIATh XapakTep (PU3NUECKUX MPOLECCOB I10
KOMILJIEKCY JKCIIEpUMEHTaIbHON uH(pOpManuu
MPU TIOMOIIM TPapuKOB, TAOIUIl U ypaBHECHHIA;
MIPEACTABIIATH 00paboTaHHYIO

Onenka 3a
KOHTPOJIBHYIO paboTy
Ne3 (3 cemectp)
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AKCIEPUMEHTAIbHYIO u TEOPETUYECKYIO
nH(pOpMalLKIO B YCTHOW M MUCbMEHHON Qopme, B
TOM 4HCJI€ C HCIHOJb30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHUH.
Braoeem:

e HaBBIKAMHM PabOTHI C IIMPOKUM KpPyrom

¢buznueckux npuOOpoB 1 000PYIOBAHUS;

HaBbIKaMU OOOCHOBAaHHS CBOMX CYXKJIECHUH U
BbIOOPA METO/1a UCCIIEIOBAHMUS.

Pasnean 4.
DNeKTpOMarHeTu3mM

3naem:
-pU3NYECKUe  OCHOBBI ~ MEXAaHUKU;  CMBICI
(GyH1aMEeHTaJIbHbIX (¢u3NyecKux  3aKOHOB,
MPUHIIUIIOB U MOCTYJIATOB; UX (GOPMYIUPOBKU U
IPaHULbI IPUMEHUMOCTH; CBSI3b LIUPOKOTO Kpyra
¢usnueckux sBIEHUN C (QyHIAMEHTAIbHBIMU
NpPUHIUIAMA ¥ 3aKOHAaMU  (U3UKH; CBA3b
IIMPOKOTO  Kpyra (QU3MYECKUX SBICHUH C
(GbyHIaMEHTaIbHBIMU TMPUHLMIIAMH U 3aKOHAMU
¢bu3uky; MeTonbl  00pabOTKHM  pe3yabTaToB
(u3MYECKOT0 IKCIEPUMEHTA; OCHOBHBIE METO/IbI
pelieHus 3aJad [0 OINUCAHUI0 (PU3NYECKUX
SIBJICHU;
Ymeem:
- IOpUMEHATh TEOPETUYECKUE 3HaHUS U
AKCIEPUMEHTAJIbHBIE METOIbl UCCIIE0BAHUS IIPU
pelieHny npodeccuoHalbHbIX 3aa4;
IIPOBOJUTH aHaym3 HayYHO-TEXHUYECKON
JUTEPaTyphl; IPOBOJUTH PACUETHI, OCYLLIECTBIATh
aHaJIM3 U Ha OCHOBE 3TOrO Jies1aTh 000CHOBAHHBIE
BBIBOJIbI; aHAJIM3UPOBATh pe3yabTaThl
HaOJIOJICHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M NPHUHLMUIIOB (U3UKH;
OTPEEIATh XapakTep (PU3NUECKUX MPOLECCOB I10
KOMILJIEKCY JKCIIEpUMEHTaIbHON UH(pOpManuu
Ipy NOMOIIM TpaduKOB, TaOJIUILl U YpaBHEHMI;
MIPEACTABIATH 00paboTaHHYIO
AKCIEPUMEHTAIBHYIO u TEOPETUYECKYIO
nH(pOpMaLHIO B YCTHONW M MUCbMEHHON Qopme, B
TOM 4HCJI€ C HCIHOJb30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHUH.
Bnraoeem:

e HaBBIKAMHM PabOTHl C IIMPOKUM KpPyrom

¢buznueckux npuOOpPoB 1 000PYIOBAHUS;
e HaBBbIKaMH 0OOCHOBAHHUS CBOMX CY)KJIEHUIN
1 BbIOOpa METO/1a UCCIIEJOBAHMUSL.

Orenka 3a
KOHTPOJIBHYIO paboTy
Ne4 (3 cemectp)
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Pa3pea 5.
Onruka

3uaem:
-pU3NYECKUE  OCHOBBI ~ MEXAaHUKU;  CMBICI
(GyH1aMEeHTaJIbHbIX (¢u3NyecKux  3aKOHOB,
MPUHIIUIIOB U MOCTYJIATOB; UX (OPMYIUPOBKU U
IPaHULbl IPUMEHUMOCTH; CBSI3b LIUPOKOTO Kpyra
¢busnueckux sBIEHUN C (QyHIAMEHTAIbHBIMU
NpPUHIMIAMA ¥ 3aKOHAaMU  (U3UKH; CBA3b
IIMPOKOTO  Kpyra (QU3MYECKUX SBJICHUM C
(GbyHIaMEHTaIbHBIMU TMPUHLMIIAMH U 3aKOHAMU
¢bu3uky; MeTonbl  O00pabOTKM  pe3yiabTaToB
(u3MYECKOT0 IKCIEPUMEHTA; OCHOBHBIE METO/IbI
pelieHus 3aJad IO OINUCAHUI0 (PU3NYECKUX
SIBJICHU;
Ymeem:
- IOpPUMEHATh TEOPETUYECKUE 3HaHUS U
AKCIEPUMEHTAJIbHbIE METOIbl UCCIIEA0BAHUS MIPU
pelieHny npodeccuoHalbHbIX 3a1a4;
IIPOBOJUTH aHaym3 Hay4YHO-TEXHUUYECKON
JUTEPaTyphl; IPOBOJUTH PACUEThI, OCYILIECTBISATh
aHaJIM3 U Ha OCHOBE ATOrO JIes1aTh 000CHOBAHHBIE
BBIBOJIbI; aHAJIN3UPOBATh pe3yabTaThl
HaOJIOJICHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M NPHUHLMUIIOB (U3UKH;
ONPEEIATh XapakTep (PU3NUEeCKUX MPOLECCOB IO
KOMILJIEKCY JKCIIEPUMEHTAIbHON HH(pOpManuu
IpU NOMOIIM TpaduKOB, TaOJIUILl U YpPaBHEHMIA;
MIPEACTABIATh 00paboTaHHYIO
AKCIEPUMEHTAIIbLHYIO u TEOPETUYECKYIO
nH(pOopMaLKIO B YCTHOW M MUCbMEHHON Qopme, B
TOM 4HCJI€ C HCIHOJb30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHUH.
Bnraoeem:

e HaBBIKAMHM PabOThl C IIMPOKUM KpPyrom

¢buznueckux npuOOpPoB 1 000PYIOBAHUS;
e HaBbIKAaMH 0OOCHOBAHHUS CBOUX CY)KJIEHUIN
1 BbIOOpa METO/1a UCCIIEJOBAHMSL.

Onenka 3a
KOHTPOJIBHYIO paboTy
Ne 5 (3 cemectp)

Pazpnen 6.
DJIeMEHTEI
KBaHTOBOM (U3UKU

3uaem:

-pU3NYECKUE  OCHOBBI ~ MEXAaHUKU;  CMBbICI
(GyH1aMEHTaJIbHbIX (¢u3NyecKux  3aKOHOB,
MPUHIIUIIOB U MOCTYJIATOB; UX (GOPMYIUPOBKU U
IPaHULbI IPUMEHUMOCTH; CBSI3b LIUPOKOTO Kpyra
¢usnueckux sBIEHUN C (yHIAMEHTAIbHBIMU
NpPUHIMIAMA M 3aKOHAaMU  (U3UKH; CBA3b
IIMPOKOTO  Kpyra (QU3MYECKUX SBJICHUH C
(GbyHIaMEHTaIbHBIMU TMPUHLMIIAMH U 3aKOHAMH
¢bu3uky; MeTonbl  00pabOTKHM  pe3yabTaToB
(U3MYECKOT0 IKCIEPUMEHTA; OCHOBHBIE METO/IbI
pelieHus 3aJad IO OINUCAHUI0 (PU3NYECKUX
SIBJICHU;

Ymeem:

Orenka 3a
KOHTPOJIBHYIO paboTy
No6 (3 cemectp)
Orenka 3a
nabopaTopHbIi
npakTUKyM (3
ceMecTp)

Orenka 3a sK3amMeH
(3 cemectp)

21



-  IOpUMEHATb TEOpPETUYECKUE 3HaHUS U
SKCIEPUMEHTAJIbHbIE METOIbl UCCIIE0BAHUS MIPU
pelieHny npodeccuoHalbHbIX 3a/a4;
IIPOBOJUTH aHaym3 Hay4YHO-TEXHUUYECKON
JUTEPaTyphl; IPOBOJUTH PACUETHI, OCYILIECTBIATh
aHaJIM3 U Ha OCHOBE 3TOrO Jies1aTh 000CHOBAHHBIE
BBIBOJIbI; aHaAJIM3UPOBATh pe3yabTaThl
HaOJIOJICHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M NPHUHLMUIIOB (U3UKH;
OTPEEIATh XapakTep (PU3NUECKUX MPOLECCOB 110
KOMILJIEKCY JKCIIEpUMEHTaIbHON uH(pOpManuu
Ipy NOMOIIM TpaduKOB, TaOJIUIl U YpPaBHEHMIA;
MIPEACTABIATh 00paboTaHHYIO
AKCIEPUMEHTAIbHYIO u TEOPETUYECKYIO
nH(pOpMalKIO B YCTHOW M MUCbMEHHON Qopme, B
TOM 4HCJI€ C HCIHOJb30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUH.
Braoeem:

e HaBBIKAMHM PabOTHI C IIMPOKUM KpPyrom

¢buznueckux npuOOpPoB 1 000PYIOBAHUS;
e HaBbIKaMH 0OOCHOBAHHUS CBOUX CYKJICHUIN
1 BbIOOpa METO/1a UCCIIEJOBAHMSL.

13. OcoGennocTH Opraumsanuu 06p330BaTeJ'll)HOFO nmpouecca aJisi HHBaJIMA0B M JIUII €
OrpaHH4Y¢HHBIMH BO3MOKHOCTAMM 3/10POBbA

OOydyeHue WHBAJIUJIOB U JMI C OTPAHUYEHHBIMH BO3MOXHOCTSMH  3/I0pPOBbS
OCYUIECTBJISIETCS B COOTBETCTBHH C:

- Ilopsiaxom opraHu3alMd M OCYLIECTBJIEHHUS OOpa30BaTEIbHOM NEATENbHOCTH IO
o0Opa3oBaTelIbHBIM IIpOorpaMMaM — IporpamMmaM OakajlaBpuaTa, IpOrpaMMaM CIIELHAJIUTETa,
nporpammam Maructpatypsl (Ilpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

. [TonoxeHueM o nopsiJIKe OpraHu3alivu U OCYIIECTBICHUS 00pa30BaTeIbHON

NeSITEIbHOCTH 10 00pa3oBaTeIbHBIM IporpaMMaM BBICHIET0 00pa30BaHUS — IPOTrpaMM

OakanaBpuaTa, IpOrpaMM CHelHaluTeTa, mporpamMMm maructparypel B PXTVY

nM. JI.1. MenneneeBa, HpUHATBIM pemieHueM YueHoro cosera PXTY wum. J.U.

MenneneeBa ot 30.10.2019, npotokon Ne 3, BBEIEHHBIM B I€MCTBHUE MPUKA30M PEKTOpPa

PXTY um. JI.U. MenneneeBa ot 14.11.2019 Ne 646A;

- MeroanueckuMu peKOMEHJAUSAMU 110 OpraHU3aluyd 00pa30BaTEILHOTO Mpolecca JUis
0o0yueHus: MTHBAJIMJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbsI B 00pa30BaTeNbHBIX
OpraHM3alusaX BbICIIEro 00pa30BaHus, B TOM UMCJIE OCHAILIEHHOCTH 00pa30BaTEJIbHOTO Mpoliecca
(yrBepkzeHbl 3amectureneM MuHnuctpa oOpasoBanuss u Hayku P® A.A. KiaumoBbsIM OT
08.04.2014 Ne AK-44/058H).
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