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HanpasieHuto noarotoBku 19.03.03 IIpoayKTel UTaHUS KUBOTHOTO MPOUCXOKICHUS (TIPHKA3
Muno6pnayku Poccun ot 11.08.2020 1. Ne 936)

COCTaBJIEHA Ha OCHOBAHWHU Y4eOHOTO TUIaHa!
19.03.03 IIpoayKThl MATAHUS )KUBOTHOTO MTPOUCXOXKICHUS
[Mpodwite [TpoayKThl MUTAHKUS JKUBOTHOTO MTPOUCXOXKIACHHUS M BOJAHBIX OHMOPECYPCOB

YTBEPAKACHHOI0 yu€HbIM coBeToM By3a oT 31.01.2024 npoTtoxosn Ne 6.

PaGouas nporpamma ogo0OpeHa Ha 3aceaHuu Kadeapsl
ConuanbHO-TYMaHUTAPHBIE H 001IeNPO(ecCHOHATBHBIE U CHUIIIMHBI

ITporoxomn ot 27 aBrycra 2024 . Ne 1
3aB. xadenpoit Hacpunnuuos C.C.

[Ipeacenarens YMC [Ixymonos /1.C.
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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

11

Llenbio ocBoeHMs TucIUITINHBL «Du3nka» aBiseTcs obecnedenue GyHIaMeHTanbHOH GU3NIECKOH TOATOTOBKH,
MO3BOJIAIOLICH OYAYIIUM CIIEIMATNCTaM OPUEHTHUPOBATHCS B HAYYHO-TEXHUYECKOH MHPOPMAIIH, UCIIOIb30BATh
(u3nyecKue IPUHIUIEL ¥ 3aKOHEBL, a TAKXKE Pe3yIbTaThl PU3HIECKUX OTKPHITHH B TEX 00IACTAX TEXHUKH, B KOTOPHIX OHU
OyayT TpyauThCst; GOPMHUPOBAHUE Y CTYIACHTOB LIEJIOCTHOTO MPEICTABICHUS O QyHAAMEHTAIbHBIX PU3MUECKUX
3aKOHOMEPHOCTSIX, JIEKAIIUX B OCHOBE (DM3HIECKUX TEOPHH, 00pa3yIoIIX COBPEMEHHYIO (GH3HIECKYI0 KapTHHY MHUpA.
Jucuumnuna «Pu3ukay oTpaxkaeT COBPEMEHHOE COCTOSIHUE (PU3MKHU U ee NPHIIOKEHUH (HeNWHeHas ONTHKA,
ronorpadus, SBIEHUS BHICOKOTEMIIEPATypHOH  CBEPXIPOBOANMOCTH, KHUIKHE KPUCTAIUIBI U T.1.), & TAKKE COYeTaeT
MakKpo- U MUKPOCKOIINYECKHUE MOAXOIbI B U3YUYEeHHH (HPU3UUECKUX OCHOB.

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

uxn (pazgen) OIT:

|131.o.02

2.1

TpeGoBanus K NpeABAPUTEIbHON NOAT0OTOBKe 00y4alOLIerocs:

211

3HaHUS LIKOJIBHOI MporpaMMsl 0 (u3uke

2.2

JucuunmianHbl (MOIYJIN) U MPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHOI TUCHUILIMHBI (MOIYJIs1) HEOOXOAMMO KaK
npeauiecTByolee:

221

Nudopmarnka

222

HpI/IKJ'Ia,ZLHaH MCXaHHKa

2.2.3

DNeKTPOTEXHHUKA U 3JIEKTPOHUKA

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUIIJINHbI

(MOJLYJIST)

OIIK-3: CnnocoGeH HCNO/Ib30BATh 3HAHUS HH/KEHEPHBIX NPOLECCOB NPH pellieHNH NPo(ecCHOHATBHBIX 32124 U

IKCIIyaTAllHH COBPEMEHHOI0 TeXHOJI0THYeCKOro 060pyA0BaHus U NPUOOPOB

3HaTh:
YpoBenb |  |ycBOEHO OCHOBHOE COJiep KaHue, HO M3naraetcs ()parMeHTapHO, He BCET/1a IOCIIEA0BATEIbHO, ONPEIEIICHHS
TIOHATHI HEOCTATOYHO YETKHE, HE UCTIONB3YIOTCS B KAUECTBE JIOKAa3aTeIbCTBA BBIBOJBI U 0000IICHNS U3
HaOJII0ICHHH, IOIYCKAOTCS OMIMOKU B UX W3JI0)KEHUH, HETOUHOCTH B UCIIOJIb30BAHUH MIPEIMETHON TEPMHUHOJIOTHH
VpoBeHb 2 |ompeeieHns MOHATHI TaeT HeTOJTHEIE, TOMTyCKaeT He3HAYNTENIbHbIe HAPYILIEHHUS B OCIIET0BATEIbHOCTH
U3JI0KEHHsI, HeOOJIbIIINE HETOYHOCTH MPH UCTIOJIb30BAaHUU HAYUHBIX KaTerOpHii, (POPMYINPOBKH BHIBOJIOB
YpoBeHb 3 [4eTKO M MPaBUIBHO JAET OMpPEENICHHUS, OJIHO PACKPBIBACT COJICPIKAHUE MOHATHH, BEPHO HCIIOIB3YET
TEPMHUHOJIOTHIO, TIPH 3TOM OTBET CAMOCTOSTENBHBIN, HCIOIB30BaHbI paHee NPHOOPETEeHHBIE 3HAHUS
YMmern:
VpoBeHb |  |BBINIONHSET HE BCE OTEPALMN ISHCTBHS, JOIYCKAaeT OIIMOKH B IIOCIEOBATEIIFHOCTH UX BBITIOHEHUS, ICHCTBIE
BBIIOJTHSIETCS] HEAOCTATOYHO OCO3HAHHO
YpoBeHb 2 |BBINIONHSAET BCE ONEPAIMH, TOCIIEI0BATEIBHOCTD UX BBIIIOJIHEHUS COOTBETCTBYET TPEOOBaHUSIM, HO JIeHCTBUE
BBITIOJTHAETCS] HETOCTATOYHO OCO3HAHHO
YpoBeHb 3 |BBINOIHSAET BCE ONEPAIH, TTOCIEA0BATEIBHOCT UX BBITIOJIHEHHS JOCTATOYHO XOPOIIO MpoIyMaHa, IeHCTBHE B
LEeJIOM 0CO3HAHO
Baaners:
VpoBenb |  |Bnajseer He BceMH HEOOXOIUMBIMU HAaBBIKAMH, UMEIOIIUIICS ONBIT (hparMeHTapeH
YpoBenb 2 |B enom BianeeT HEOOXOJUMBIMUA HABBIKAMH W/HITH UMEET OTIBIT
Yposenb 3 |BiaseeT BceMH HEOOXOIUMBIMH HAaBBIKAMH HU/WUJIA UMEET OTIBIT

B pe3yabTaTe 0cBOCHMS AMCUMIIMHBI (MOAYJIs) 00yUYarOUiics 10/ KeH

31

3HaTh:

311

OCHOBHBIC CUCTEMbI SIUHUIBI  U3MEPEHUs HU3MUECKUX BEITHMUMH, OCHOBHBIE MATEMATHUECKNE METO/IbI, HCTIOIb3YeMbIe
TIpH peleHnit GU3NIecKuX 3a1ad, pyHIaMeHTaIbHbIe (PU3UUeCKUe 3aKOHBI H HX B3aMMOCBS3b, IPHHIIAIEI OCHOBHBIX
(u3HIECKUX TEOPHH.

3.2

YMmeTnb:

321

HJ’[aHI/IpOBaTB 1 IPOBOAUTH HECJIOKHBIC OKCIIEPUMEHTAJIBHBIC UCCIICIOBAHNUA. OOBACHUTE B paMKax OCHOBHBIX
(1)I/ISI/I‘IGCKI/IX 3aKOHOB pE3yJIbTaThbl, IIOJTYUYCHHBIC B IIPOLECCEC DKCIICPUMEHTA. CTpOI/ITI) HpOCTefIHIPIG TEOPETUIYECCKUC
MOJCIN (I)I/I3H‘{CCKI/IX SIBJICHUM. HpCHCTaBI/ITB PE3YIbTATHI SKCIEPUMEHTAJIBHBIX U TEOPETUICCKUX HCCJ’IC}IOBaHI/Iﬁ B
Fpa(‘JpI/I‘IeCKOM BUIC. PemaTp TUMNOBBIE 33/1a4n

3.3

Baaners:

331

Crre IyIoIiMHy IPEACTABICHASIMI 0 MaTEMaTHYECKOM allapaTe, IPIMEHIEMBIMHI B Pa3IIMYHBIX pa3jenax (pu3mKy,
(yHIaMEHTAIbHOM XapaKTepe OCHOBHBIX (DPM3MYECKUX 3aKOHOB, 00 OCHOBHBIX MOZENAX, UCCIIEAYEMbIX B COBPEMEHHOM
¢usuke, o mpobnemMax COBpeMEHHOH pu3uKu




4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOLYJIS)

Kon
3aHATHS

HaunmeHoBaHuUe pa3ieioB H TeM /B
3audarTus/

Kype

Yacos

Komnerenuun

Jlutepatypa

[Ipumeyanue

Pa3nmen 1.

11

Pazpnen 1. Beenenue.
Mexanuka. /Jlex/

OIIK-3

1.2

Paznen 2. Junamuka. /JIex/

OIIK-3

1.3

Pa3zzen 3. PeanbHble ra3sl, )KHUJIKOCTU H
TBepabie Tena. /Cp/

OIIK-3

14

Paznien 4. DiieMeHTH MEXaHUKU
crutonHeIX cpea. /Cp/

OIIK-3

1.5

Paznen 5. ®enoMeHoIornyecKas
TepMoauHamuka. /Cp/

1.6

OIIK-3

Paznen 6. Dnexrpocratuka /Cp/

OIIK-3

1.7

Pazpen 7. IlocTosIHHBIIN 27EKTPUYECKUN
Tok. /Cp/

OIIK-3

1.8

Paznen 8. 'apmoHnueckue KoyeOaHusl.
/Cp/

OIIK-3

1.9

Paznen 9. Ontuka. /Cp/

OIIK-3

Paznmen 2.

2.1

WHCTpyMEHTAJIbHBIE U3MEPEHHS
OrmpeieNieHUe IIOTHOCTH TBEPAOTO T
NPaBUILHON F€OMETPUYECKON (HOPMBI
/J1ab/

OIIK-3

2.2

OmnpeneneHne MOAYIs YIPYTOCTH
METOIOM M3rHoa.

Onpenenenne Ko pHULreHTa BI3KOCTU
KUIKoCcTH MeTonoM CTokca.

/J1ab/

OIIK-3

2.3

Onpenenenue KodppuuneHTa
MOBEPXHOCTHOTO HATSDKEHUS HKHIKOCTH.
OnpenesneHne abCONMIOTHON U
OTHOCHTEJILHOH BIIQXKHOCTH BO3yXa C
MIOMOIIBIO TICUXpOMETpa ABrycTa.
/J1a6/

OIIK-3

24

Omnpenenenue cpeHen JUIMHBI CBOOOAHOTO
npobera u 3 (HEeKTHBHOTO TUAMETpa
Mouiekyi. OnperesieHre OTHOILCHHS
YIOCIBHBIX TEIUIOEMKOCTEH ra3a MEeTOJ0M
anguabaruueckoro pacmupenus. /Cp/

OIIK-3

2.5

V3MepeHust TEIIIOeMKOCTEi MaTepHaIoB.
OnpezeneHne CpeTHero 3HaYCHUs
TEIUIOTHI MApOOOPa30BAHUSI KUIKOCTH.
/Cp/

OIIK-3

2.6

Omnpenenenue HOKYCHOTO PacCTOSHUS
obbexTuBa. OrnpeneneHue nokazaTens
MPEJIOMJICHHSI IPO3PAYHBIX BEIECTB,
ONTHUYECKU-aKTUBHBIX BellecTB M3yueHue
3aKOHOB TEIUIOBOTO M3IIy4EHHS.

/Cp/

OIIK-3




2.7 OmnpeneneHue KOHIEHTPALUY ONTHIECKH- 1 2 OIIK-3 I 6
aKTHBHBIX BelEeCTB. M3ydeHne 3akoHOB
TeroBoro unydenus. /Cp/

2.8 OnpeerneHue JUIMHBI CBETOBOM BOJIHBI € 1 4 OIIK-3 m 6
MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.
Onpenenenue nepuoia TUPPaKIHOHHOM
pemietku VccienoBaHue ONTHISCKUX
CIIEKTPOB U I'palyupoBKa crieKTporpada
/Cp/

2.9 Onpenenenue nmocrosHHou. [nanka no 1 4 OIIK-3 m. 6
CIEKTPY U MOPOTY 3QKUTAHUS CBETOINOIOB
/Cp/

2.10 Beenenue. 1 4 OIIK-3 m. 6
Mexanuka. [{unamuka /Cp/

211 PeanbHble Ta3bl, )KUIKOCTH U TBEPABIE TEIA. 1 4 OIIK-3 I 6
DOneMeHTHl MEXaHUKH CIUIONIHBIX CPeT
/Cp/

212 TTocTostHHBIN 3MeKTpUUECKHi TOK. OnTHKa 1 4 OIIK-3 m 6
/Cp/

3auer 1 4 OIIK-3 m 6

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJbHBIE BONPOCHI H 3aJaHUA

1. Karep, nBurasice paBHOMEpPHO, poe3zxaeT 60m 3a 2¢. Paccunraiite, kakoif myTh oH mpoefeT 3a 10c, ABurasce ¢ Toit xe
CKOPOCTBIO.

2. KakoBo yckopeH#He 1oe3/a, eciii, UMest P MOAX0e K CTAHIIMH HavalbHYI0 cKopocTh 90kM/4, OH ocTaHoBHICS 3a S0c?

3. Ompezenute LEHTPOCTPEMUTEIILHOE YCKOPEHHE aBTOMOOMIISL, IBIDKYIIETOCS CO CKOPOCTBIO 72KM/Y I10 3aKPYyIJICHUIO PaJHyCcOM
100m.

4.KocMuueckas pakeTa pasroHseTcs U3 COCTOSHUS MOKOs U, poias myTs 200kM, nocturaer ckopoctu 11km/c. C kakum
YCKOpPEHHEM JBUrajlach pakera?

5. 3a xakoe BpeMs MOXKHO OCTaHOBHUTbH aBTOMOOMIIb, €CIIY IPU OBICTPOM TOPMOXKEHHH YCKOPEHHE paBHO SM/c2?

6. Bpamarommuticst nuck 3a 10c gemaet 40 06opoToB. OnpenenuTe Mepruo U 4aCTOTy €ro BPAIIEHISL.

7.Cuna 60H coobmaer Teny yckopenue 0,8m/c2. . Uemy paBHa mMacca Tena?

8. BolunciauTe cUiy TATOTEHUS MEXIY IBYMsI KOCMHUUECKUMU KOpaOIsiMU, HaXOJSIUMUCS IPYT OT Apyra Ha paccTosHuu 100M,
€CJIM X MacChl OIMHAKOBHI U paBHBI 10T.

9. Uenosek Maccoit 8OKr noaHMMaeTcs B TU(TE BEPTUKAIBHO BBEPX ¢ YCKopeHHueM 2m/c2. Ommpenenute U3MEHEHNE Beca YelloBeKa.
10. OnpenenuTs CUITy TSKECTH, AEUCTBYIONIYIO Ha Teno Maccoit 400r.

12. JIBa mapa, HaXOJSIIIUECs Ha PACCTOSHUU 1M Apyr OT Apyra, IpUTsAruBaorcs ¢ cuioi 33,35%10-10H. Macca nepBoro mapa
paBHa 10xr. Onpenenure Maccy BTOPOTO mapa.

13. Ha ckonbKo yAnMHUTCS NpYXKHA, kKecTkocThio SO0H/M o neiicrBuem cuibt 2H?

14.0mpenenure maccy monexynsl CH4 3Has1, aTo ancio ABoraapo

NA=6* 1023moib-1.

15./1aBnenue Bo3ayxa B 3aBOACKOM nHeBMaTnueckoi cetu cocrasisier 300xIIa. Onpenenure cpeHIO KBaAPaTUIECKYIO CKOPOCTh
MOJIEKYJI, €CITM Macca MOJIEKYIbI Bo3ayxa 5*10-26 kr, a KoHIeHTpaus MoJiekysn 7*1025 m-3.

16./1ns1 mpuBeAeHUS B ICWCTBHE BO3AYIIHBIX TOPMO30B JKEJIE3HOJOPOXKHBIX BarOHOB MCIIOJIB3YETCs CKAThIM Bo3ayX. 1o kakum
JIABJICHHMEM OH HaXOAMTCH , eciu rpu Temieparype 27°C B 00béMe 1M3 HaxoauTcst Macca Bo3ayxa 1Kr.

17. Yriekuciblii ra3 B OYTBUIKE OKa3bIBaeT Ha MpoOKy aaBienne Pp=8*105 I1a npu temmeparype -7°C. IIpoOka BELIETHT, €CIIU
OyTbUIKY HarpeTh 70 Temnepatypsl 27°C. Kakum Oyner gaBneHue, 00bEM CUATATh TOCTOSHHBIM.

18.0Omnpenenute maccy mosiekyisl CO2, 3Hast uro yucio ABoragpo NA=6*1023momns-1

19.McnpiTaHMe Ha TEPMETHYHOCTD Ta30BbIX CUCTEM MPOBOAT CXKaThIM BO3AyxoM 1o aasienueM 100 kIla. Onpenenure
KOHLICHTPAIMIO MOJIEKYI (N), €CIIM Macca MOJIEKYJIBI Bo3ayxa 5*10-26 kr, a cpeHsIsl KBaJpaTH4Hasi CKOPOCTh MoJieKyn S00m/c.
20.06néM kamepsl B pabodeM coctossHuu V1=20 51. Kak nu3MeHnTCs 006EM KaMephl, €U IPU IOCTOSHHOM AaBICHUU TEMIIepaTypa
BO31yxa moBeicutcs ot 7°C go 27°C.




21.Kakast Macca KMCJIOpOJa 71 Ta30BOH CBApKU MOXKET IOMECTUTHLCS B OaJioHe EMKOCTBIO 40 J1., BBELIEPKUBAIOIEM JaBICHHUE
20000 ITa., mpu Temneparype 27°C.

22. Tlokazanus cyxoro Tepmometpa 26°C, a Braskuoro 22°C. Onpe/euTe OTHOCHTENBHYIO BIaKHOCTh BO3IyXa.

23. Tlop meiicTBHEM HArpy3KH IPOBOJIOKA JITHHOMN 1,5M uMeeT oTHOcuTeNnbHOE yanuHenue 2*10. Ha ckolbko yaauHUIach
IPOBOJIOKA?

24. OnpenenuTh Harpy3Ky Ha CTEpKEHb TLIOIAIBIO OMEPETHOT0 ceueHust 40 MM?, eCIlM MEXaHUIECKOE HATIPSHKEHHE PABHO
2*10T]a.

25 IToka3zanus cyxoro tepmomerpa 200C, a Braxsoro 180C. Onpenenure OTHOCUTENBHYIO BJIaXKHOCTb BO3yXa.

26. Ompenenuts a0COIIOTHOE yUTMHEHHE TIPOBOJIOKH , €CIIM NIEPBOHAYAIbHAS JIJIHHA ee SM, a JyinHa AeGopMupoBanHod  5,01Mm.
27. Onpenenutb MEXaHUYECKOE HANPSDKEHUE CTEPXKHS IpU Harpyske 60kH, eciu miomanp ero MonepeyHoro ceueHus: paBHa
30mMm2.

28 Haiitu o01iee copoTUBICHUE U CUITy TOKA B IIEIH, €CIIU BOJILTMETp nokasbisaeT 12B. Conporusnenue nepsoe 3 O,
compoTuBieHne BTopoe 9 Om.

29 HanpspkeHue Ha 3aKUMax reHeparopa Toka 32B, cuia Toka B nenu SA. Onpeniesure MOIHOCTL FeHEpaTopa.
30.0mnpenenute cuity Toka B monHo# nenw, eciu DJIC uctounnka Toka 18B, BHemHss Harpy3ka 17 Om, BHyTpeHHHE
COIPOTUBIIEHUE UCTOYHUKA TOKa 1 OM.

31. Uemy paBHO COMPOTUBICHHUE MPOBOIOKHU AnHON 40 M 1 nonepednsiM cedenneM 0,5 MM2 , ecin yeIpHOe COTIPOTHUBIICHHE
marepuana 28108 Om-m

32.0mnpenenvte BHyTPEHHEE CONMPOTUBIICHHE NCTOYHIKA ToKa, ecnii DJIC uctounnka Toka 12 B, cnna Toka B merm 0,6 A, BHEITHSIS
Harpyska 6 Om.

33. Hatitu o01iee cONMpOTHBIICHUE M HATIPSHKEHHUE LIETH, €CIIH aMIIepMETp MMoKa3bIBaeT 2 A.

34. Conporusnenue nepsoe 1,5 Om, conporusieHue BTopoe 5,5 OMm.

35. CKOJBKO TETJIOTHI BRIACIUTCS 32 1,5MUH B CriMpanu conpoTHBICHHEM 25 OM, €U 1o CIUpalii UeT TOK cuiioi 0,8 A.
36. Onpenenure cUily Toka B roaHoi neny, ecnu DJIC ucrounuka Toka 12B, BHyTpenHee conpoTtusieHue 1 Om, BHenIHee
comportusierne 11 Om.

37.Uemy paBHO COIPOTHUBIIEHHE IIPOBOJIOKY JUIMHON 45 M U nonepeuHsIM cedenueM 0,45MM2, yaenbHOe CONPOTHBIEHHE MaTepyalia
25-10-80M'M.

38.0npenenure BHENIHEE CONPOTUBIEHUE LienH, ecii DJIC ucrounuka Toka 36B, cuia Toka B Lienu 4 A, BHyTpeHHee
COTIPOTHBIIEHNE NCTOYHUKA ToKa 0,5 Om.

39..Yron naneHus Jiyya Ha TpaHuUIy paszena a1Byx cpen pase 400. OnpeaenuTs yrojl OTpaXeHus, IOCTPOUTD XOJI JIy4Yei.
40.0OnpenenuTh aOCOMOTHBIHN MOKa3aTelb MPEJIOMIICHHS B BEIIECTBE, €CIIHM MPHU YTIIC MaJCHUS CBETOBOTO Imy4ka 550, yroi
npesomsienus paseH 310.  IToctpouts Xon j1ydeit.

41.0npenenuTh CKOPOCTh CBETA B CpeJie C TIOKa3zaTesieM mpegomiieHus 1,5.

42 .Ompenenuts aOCONIOTHBIN NOKa3aTelb MPEJIOMIICHHS B BEIIECTBE, €CIIM IIPH yIJIe MaJICHUs CBETOBOIO Imydka 510, yron
npenomieHus paBeH 290. [loctpouts Xox mydeid.

43.CKOJBKO 3JIEKTPOHOB B aTOME, HYKJIOHOB, IPOTOHOB M HEUTPOHOB B SIAPE dJIEMEHTa

44 Haiinute neGexT Macc, JHEPTUIO CBA3H U YACIbHYIO SHEPTHIO CBSI3U sIIIPa JIUTHS ecnu msapa= 6,940a.e.M.

45. TIpu nepexojie MEKTPOHA B aTOME BOJOPO/Ia U3 OJHOTO CTAIOHAPHOTO COCTOSHHE B APYTO€, H3TYUeH CBET C YaCTOTON
4,57-1014T'u. Haiitu 3Hepruto, KoTopas BbLASIUIACH U3 aTOMA.

46.Yem oTIMYAIOTCS  SIpa U30TOIOB XJopa?

47.CKOJIBKO JICKTPOHOB B aTOME, HYKJIOHOB, IIPOTOHOB M HEHTPOHOB B SAPE dJIEMEHTA.

48.Haiimure neddexT Macc, SJHEPTHIO CBS3H U YICTBHYIO SJHEPTHIO CBS3H spa yriepoja  ecid msgpa= 12 a.e.Mm.

49. OmnpenenuTh JUIMHY BOJIHBI BUIMMOTO U3Ty4eHHs, Macca (poToHa kotoporo paBHa 4-10-36kr. IlocrosHuas [Tnanka 6,62-10-
34 Jlx-c. Ckopocth cBeta 3-108m/c.

5.2. Tembl NHCBMEHHBIX PadoT

1. T npunuun aggutuBHOCTH. Kitaccel aiiuTHBHOCTH.

2. @azoBoe npocrpaHcTBo. PazoBas Tpaekropus. CTaTUCTHUECKHH aHCaMOIb. DYHKITUS
CTaTUCTUYECKOTO paclpeesICHUs U €€ CBOIcTBa. DProANYHOCTb.

3. T/] paBHOBecue. CTaTucTudeckas He3aBUCUMOCTh. KBa3n3aMKHYThIE CHCTEMBI.
Onykryanuu QU3HYECKUX BEITHUUH.

4. Teopema JInyBuinis.

5. IlocTynaT 0 MUKpOKOHOHHUYECKOM PacIpe/IeNeHUH.

6. KBanToBas cratuctika. CTaTUCTHYECKUI OIIEpaTOp U ero CBOWCTBA.

7. DHTpoONUsA U CTATUCTUYECKUI BeC.

8. TepmonmHaMuyeckue BeaMuuHbL. Temrneparypa. AnnabaTuyeckuid npouecc. JlaBieHue.
9. TepMoaMHAMUYECKHUE TOTEHIIUATBI.

10. IlepBslit 1 BTOpOIt 3aKk0H TepmonuHaMuku. Teopema Kapno. Tperuii 3akoH
TEePMOAMHAMUKH U €ro cieAcTBUs. [IoBeeHNe TeMI0eMKOCTH BOIN3H aOCOMIOTHOTO HYJIS.
11. T/] nepaBenctsa. [Ipunmumn Jle lllarense-bpayna.

12. PabGoTa 1 KOIM4YecTBO Tema. TemnoeMKoCTb.

13 Meronus! oxnaxxaeHus ra3zos (npouecc xoyns-ToMcoHa, paciupeHue ra3a B IycToTy
U T.J.)




14. TepmoMHaMUKa MarHeTUKOB. MarHUTHOE OXJIaXKACHUE MTapaMarHeTHKOB.
Marnutoctpukius. TepMoauHaMUKa AUAIEKTPUKOB. [Tbe303¢ dexT.

15. ®da3zoBble nepexoabl. T/l cucTeMbl ¢ IEpEeMEHHBIM YHCIIOM YacTHL. XUMHYECKHH
noTeHnua. Y ciaoBus paBHoBecus AByX ¢a3. Knaccupukarus OI1. OIT 1-ro pona. Popmyna
Knaitnepona-Knaysuyca. Kpuruueckas Touka. Y ciaoBusa paBHOBeCUs TpeX (as.

16. ®a30Boe paBHOBECUE FETEPOr€HHOM CUCTEMBI C YIETOM CHUJI [IOBEPXHOCTHOIO
HaTsKCHUS.

17. ®II 2-ro pona. YpaBHeHus DpeHpecTa.

18. Tepmogunamuka PI1 “npoBoHUK-CBEPXITPOBOAHUK .

19. Kanonuueckoe pacupenenenue I'mo6ca. Pacipenenenue Makcseita. IIpumepst:
KJITACCHUECKHN M KBAHTOBBIN OCHIIIISTOP, KIIACCUIECKUI U KBAHTOBBIA POTATOP.

20. CobonHas sHeprus B pacupeneneHuu I'm6oca.

21. Bonblioe kanoHn4eckoe pacnpezencaue ['uboea.

22. T/ 5KBUBAJICHTHOCTh KAHOHMYECKHUX pacIpe/IeIICHHH.

23. N neanbHblii 00JIbIIMaHOBCKHI Ta3. Pacnipenenenue bonbimana. [Tpenenst
IPUMEHUMOCTH HJIEaTbHOrO OOJIBIIMAHOBCKOIO rasa.

24. CBoOOIHAS SHEPTHS UICAILHOTO Ta3a. Y PaBHEHHE COCTOSHHUSL.

25. 3aK0H paBHOpACIIPEAEICHHUS.

26. TemmoeMKoCThb AIBYXaTOMHOTO Ta3a. Bkiiaj BpamaTenbHbIX, KOJICOATEIbHBIX U
JIEKTPOHHBIX CTENIeHel CBOOOMBI.

27. Yder B3anMOAEHCTBUH SIIEPHOTO CIMHA U MOJIEKYIISIPHOTO BpaImeHus (OpTo- U apaBoJOPOI, OPTO- U Mapa-aeUTepHii).
28. Cratuctuueckas Teopusl paBHOBeCHOro usiydenust. dopmyina [lnanka a1 mI0THOCTH
paBHOBeCHOTO M3Iy4eHus. [IpenenpHbie ciaydan HU3KUX U BRICOKUX 4acToT. @opmyner Penes/[>xuHca u Buna. 3akoH cMmenieHust
Buna. 3akon Credana-bonbimana. TermoeMKocTb

PaBHOBECHOTO M3Iy4eHus. J[aBIeHne paBHOBECHOTO U3ITy4YEHHUS.

29. TenmoemkocTh TBepAbIX Tein. Moaens lebas. Moaens DiiHiuTeiHa. 3akoH Jrononra ITtu.
30. Teopus kmaccuuecKUX PaBHOBECHBIX HEU/ICATHHBIX CHCTEM. YUET MOJIEKYIISIPHOTO
B3aumozelicTeus B cucreme. [lorenunan Jlenapaa-JlxxoHca. YpaBHEHNE COCTOSHHUS
KIIaCCHYECKOTO CcIab0HenAealbHOTo Ta3a. BupnanbpHoe pasnoxenue. PacueT mepBbIX MONPaBoOK K
ocHoBHbIM T/l ¢pyHKIMAM ra3a Ban-ngep-Baanbca.

31. Teopus KIacCHUECKUX PAaBHOBECHBIX HEMACANBHBIX crucTeM. CHCTEMBI C
JalbHOJEHCTBUEM. Y PAaBHEHUE COCTOSIHUS IOJIHOCTBIO HOHU30BaHHOM IIa3Mbl. PacueT nepBbIx
ronpaBok K ocHOBHBIM TJI hpyHKIMAM

32. Crarucruxa @epmu-/lupaka u craructuka bose-OiiHiuTeliHa. YpaBHEHNE COCTOSHUE
cJ1a00BBIPaYKEHHOTO r'a3a.

33. ®depmu- ra3 Npu HU3KUX TeMIepaTypax. DJIEKTPOHHBIN Ia3 B MeTasIax.

34. Bo3ze- ra3 npu HU3KUX TeMIieparypax. bo3e-DHHIITEHHOBCKas KOHACHCAIIHS.

35. BpoyHOBCKOE IBH)KEHHE H €r0 (PH3NIECKHE XapaKTePUCTHKH.

36. ®opmynbl 7151 CPEAHUX 3HAUYEHUH OT KBaJpaTOB U3MEHEHUN UMITYJIbCAa U CMEILEHUSI.
37. BpeMeHHbIe MacIITaObl M XapaKTep YBONIOLHU CUCTEMEI.

38. Ciryqaiinble cTaliioHapHble MapKOBCKHE MIPOLIECCHI.

39. VpaBuenne CMOITYyXOBCKOTO.

40. Ypasuenue ®okkepa-Ilnanka u ero npocreiiine NpuMeHEHHUI.

41. BpeMeHHbIe KOppEISIMOHHBIE QYHKIHH.

42. CnextpanbHas INIOTHOCTh CIIy4alfHOTO rayCCOBCKOTO IMpoliecca.

43. TerumoBble nrymbl 1 000011eHHas popmyna HaiikBrcra

44. Vlepapxusi BPEMECHHBIX U IIPOCTPAHCTBEHHBIX MAacIITa00B.

45. UnTerpan cronkHoBeHn boromo6osa. CBoiicTBa MHTETpaia CTOIKHOBEHUH
bonbrmana.

46. H-teopema bonpumana. HeoOpatumelii xapakTep 3BOJIIOLMH MAaKPOCKOITHYECKUX
CHCTEM.

47. YpaBHeHHs ra30BOM AMHAMUKH B HYJIEBOM MPUOIMIKEHUH 10 T'a30ANHAMHYECKOMY
napaMeTpy (ypaBHEHHs [IepeHoca Ul HIEANbHOTO ra3a).

48. MUKpOCKOIIMYECKHE YpaBHEHHUS Il 3apsDKEHHBIX yacThLl U rofisl. [Tapamerpst
pa3peKeHHO MIa3MBbl.

49. pubimKkeHne BTOPHIX KOPPEISIMUOHHBIX (QYHKIHH (MOIIPH3aHOHHOES
HIpUONIIKEHNE).

50. NnTerpan cronkaoBenuit banecky-Jlenapaa. Dd¢exTuBHBIN NOTEHIHAL.

51. Unterpan cronknoBenuit Jlannay. CBoiicTBa HHTErpajioB CTOJIKHOBEHUH It
pa3peKEHHOM II1a3MBl.

52. TIpubnmxenue 6ECCTONKHOBUTEIBHOM IU1a3Mbl. 3aTyxaHnue Jlangay

5.3. ®oHa OLEHOYHBIX CPEACTB

OOC BKIIOYAIOT MaTepUaIbl ISl MPOBEICHUS TEKYIET0 KOHTPOJISA B opMe TeCTOB, 1ab0paTOPHBIX paboT, a TakKe MaTepHaIbI IS
MPOBEICHUs IPOMEXYTOYHOM aTTeCTallHu.




5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPeICTB

TCCTBI, OTYETHI I10 J'Ia60paT0pHI>IM pa60TaM, MaTepualbl AJid IPOBCACHUS HpOMC)I(yTO‘IHOﬁ aTTeCTallu.

6. YHAEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PekomeHyeMasi JuTepaTypa

CagenbeB U.B. Kypc o6meit puszuku. B 3 1. Tom 1. Mexanuka. MonekynspHas ¢pusmnka: Y4ueOHoe mocodue [DneKTpoHHBIN pecypce]:
yueb. mnocobme — OnekrpoH. pnaH. Cankr-IlerepOypr: Jlamp, 2018. — 436 c. — Pexum pocryma: URL:
https://e.lanbook.com/book/98245

CagenbeB 1.B. Kypc o6uieii pusuku. B 3 1. Tom 2. DnekrpuuectBo U MarueTu3M. BonHel. OnTrka [DneKTpoHHBINH pecypc]: yuel.
nocobue / M.B. CaBenbeB. — OnektpoH. pnaH. Caskr-IletepOypr: Jlamp, 2018. — 500 c. — Pexum nocrtyma: URL:
https://e.lanbook.com/book/98246.

CagenbeB 1.B. Kypc o6meii ¢pusuxu. B 3 1. Tom 3. KBanToBas ontuka. AToMHas ¢pusuka. Ousnka TBepaoro tena. @usnka aToMHOTO
SJIpa ¥ DJIEMEHTAPHBIX YacTHIl [ DIEKTPOHHBIH pecypc]: yuel. mocodue — DIeKTPOH. TaH
Canxr-IletepOypr: Jlanb, 2017. — 320 ¢. — Pexxum noctyna: URL: https://e.lanbook.com/book/92652.

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"

HannonansHast 6a3a TaHHBIX 3aKOHOIATENbCTBA Pecybnuku Y36ekucran — https://lex.uz/ru/

HannonansHas 6ubnnotexa umenu Anumepa Hasowu - https://www.natlib.uz/

6.3.1 Ilepeyens MPOrpaMMHOTO 0becIeYeHHst

6.3.1.1|Adobe Reader - IIporpamma 1st MpOCMOTpa IEKTPOHHBIX TOKYMEHTOB

6.3.1.2|ESET Endpoint Antivirus + ESET Server Security - CpeacTBo aHTHBAPYCHO#M 3aIllAThI

6.3.1.3|Google Chrome — Bpaysep

6.3.1.4|Moodle - O6pazosarensubiii mopran @umnan PIBOY BO «AT'TY» B TamkeHTcKo# obmactu Pecrybnukn Y30ekucran

6.3.1.5|Mozilla FireFox — Bpaysep

6.3.1.6{Microsoft 365 - ITporpamMmmuoe obecrieuenue it paboThI C HIEKTPOHHBIMHU JOKYMEHTaAMHI

6.3.1.7|7-zip — ApxuBarop

6.3.2 Ilepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM U NMPOodecCHOHANBHBIX 0623 TaHHBIX

6.3.2.1|2nexTpoHHO — OMbIHOTeUHas cucTeMa «JIaHby»

6.3.2.2|O6pazoBarenpHas miathopma «tOpaitT»

6.3.2.3|Hudposoii oopazoBatensHbIi pecype «IPR SMART»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbBI (MOYJIST)

7.1|YueGnast aymuropus [Jisl IPOBEICHHS 3aHSTHIA JICKIHOHHOTO TUIIA: HA0OP JEMOHCTPALOHHOTO 000PYIOBAHUS
(KoMIBIOTEP, IPOEKTOP, 3KpaH); HabOp yueOHOU Mebenn; pabouee MECTO MpernoaaBaTers.

7.2]Y4eOHble ayJUTOPUH IS TIPOBEICHUS JTAOOPATOPHBIX 3aHATHI: yueOHO-1aboparopHoe 000pynoBaHue, HAOOp
CIeNMaNN3UPOBaHHOM Mebenu; pabodyee MECTO MPEroIaBaTells.

7.3|Yuebnas ayquropus Ui NPOBEICHUS IPYIIIOBBIX M HHIUBUAYAIbHBIX KOHCYIbTALUNA: HA00p CIIeNUaTN3UPOBaHHON

7.4|YueGnast aynuropus Il IPOBEICHHS TEKYIETO KOHTPOJIS U TPOMEIKYTOYHOU aTTecTaluu: Habop
CHeNMANM3MPOBAaHHON MeOenn; pabodyee MeCTo MpernojaBaTes.

7.5|YuebHas ayauTopHs AJIsi CAMOCTOSTENBHON paOOThl: KOMIBIOTEPHASI TEXHHUKA C MOJKIIOUYEHHEM K ceTH MHTepHeT u
3JIEKTPOHHO-0MOINOTEYHBIM CHCTEMaM; Habop CrieaIM3upoBaHHON MebernH; pabouee MECTO MPeroaBaTes.

7.6|ITomerienne U1 XpaHEHHUS ¥ TPO(PIIAKTHYECKOTO 00CITY)KHBAHHS yIeOHOTO 000pYIOBaHUS

8. METOAUYECKHUE YKA3AHUWSA JJIA OBYYAIOIIIAXCSA 11O OCBOEHUIO JUCHUTIIMHBI (MOY JIS)

1. MasgnsHoB A. ®u3nka. Meronuueckue yKka3zaHHs MO BBIIOIHEHHUIO JIA0OPATOPHBIX pab0OT 00yUYaOIIUMUCS JJIst
HanpasieHus 19.03.03 [IpoaykTsl nuTaHus KUBOTHOTO rpoucxoxaeHus, ¢puman @PT'bOY BO "AI'TY" B TamkeHTCKO#M
o6nactu Pecriybnuku V3bekucran. — - URL: https://portal.astutr.uz/.

2. MagnsHoB A. ®uzuka. MeToin4ecKue yYKa3aHHs MO BHIITOJHEHUIO CAMOCTOSITEIEHONW paOboThl 00YYaIOIINXCS IS
HanpasieHus 19.03.03 [IpoaykTsl nuTaHUs KUBOTHOTO rpoucxoxaeHus, ¢puman @PT'bOY BO "AI'TY" B TamkeHTCKOM
o6nactu Pecriybnuku V3bekucran. — - URL: https://portal.astutr.uz/.
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[Tpunoxenue K pabouyeil mporpamme
JTUCIUATITAHBI (MOYJIs1)

Ocobennoctu peanusanuu PIII npu HaIMYMK B KOHTHHIEeHTE 00yYAKOIIMXCH €
OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI 110 3PEHHI0

B ®unuane B pamkax cozgaHusi 6e3 OapbepHO 00pa3oBaTeinbHOW cpenabl Mg O0y4aromMxcs ¢
OrpaHUYEHHBIMU BO3MOXXHOCTSIMH 3JI0POBbBSI 110 3PEHUIO0 OPTaHW30BaHbl MH(POPMALMOHHBIE YKa3aTelH C
WCIIOIB30BAaHUEM TAaKTWIBHOTO MmipudTa 1o cucreme bpaitmsg. Caiit dwimana uMeeT BEPCHIO IS
CIIa0OBUSIIUX.

1. Peasinzanus PIIJ] MOXeT OCyIlIECTBIATHCS C HCIIOJb30BAaHUEM AUCTAHIIMOHHBIX TEXHOJIOTUH.

2. Meroaunueckue yKa3aHus AJ1s 00y4arouxcs 10 OCBOCHUIO TUCHHUILINHBI (MOJYJIs1) IPEICTABICHBI
B ayanodopmare.

3. @®opma MpoBeIeHUS NPOMEKYTOUYHOW aTTeCTallMd MO AWCLUIUIMHE YCTAHABIUBACTCS JUIS
oOyuatomuxcst ¢ OB3 ¢ yueToM MHAMBUAYaAIBHBIX MCUXO(PU3NUECKHX 0COOEHHOCTEH (YCTHO, MUCHbMEHHO
Ha Oymare, TMCbMEHHO Ha KOMIbIOTEpeE, B (hOpMe TECTUPOBAHUSA U T.I1.).

4. Tlpm mnpoBeneHUH MPOMEKYTOUYHOTO KOHTPOJA OOydammeMycss 0pU HEOOXOAUMOCTH
IIPEIOCTABIISETCS ACCUCTEHT.

5. Ilpu mpoBeaeHUU MPOMEKYTOYHOIO M TEKYIIEr0 KOHTPOJS C HMCHOJb30BaHUEM aCCHUCTHUBHBIX
CPEICTB 00yYaroLIEMYCsl IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKH OTBETA.

Oco0ennocTu peamusanuu PII/ npy HAJIMYMU B KOHTMHIEHTE 00y4al0IIMXCH €
OrpPaHNYEeHHBIMHM BO3MOKHOCTSIMH 310POBbSI 10 CIYXY

1. Peanuzanus PII/] MoxeT oCylecTBIATHCS C UCIIOIb30BAHUEM IUCTAHIIMOHHBIX TEXHOJIOTHI.

2. Ilpu npoBeneHuu J1abOpaTOPHBIX 3aHATHI MPOU3BOIUTCS 1yOJIMpOBaHUE 3BYKOBOM CIIpaBOYHOM
nH(pOpMaILUK BU3YaJIbHOM.

3. ®opma MpoBeleHUs NPOMEKYTOUYHOW AaTTeCTallMd MO AUCLMILJIMHE YCTaHaBIMBAETCS IS
oOyuatomuxcst ¢ OB3 ¢ yueToM MHAMBUAYAIBHBIX MCUXO(PHU3NUECKHX 0COOEHHOCTEH (YCTHO, MUCHMEHHO
Ha Oymare, IMCbMEHHO Ha KOMIIbIOTEPE, B (POpME TECTUPOBAHUS U T.I1.).

4. Tlpm mnpoBeneHUH MPOMEKYTOYHOIO KOHTPOJs oOydaromemycss NOpu  HeoOXOIUMOCTU
MIPEIOCTABIISETCS ACCUCTEHT.

5. Ilpu mpoBecHUM MPOMEKYTOYHOTO M TEKYLIErO KOHTPOJS C MCIOJIb30BAHUEM ACCUCTHBHBIX
CPEICTB 00yYaroLeMycsl IPEeIOCTABIISAETCS JOMOJHUTEIBHOE BPeMs ISl TOATOTOBKU OTBETA.

OcobennocTu peasusanun PII/I npu HaJIM4YuM B KOHTHHICHTE 00y4aIOLINXCH C
OrpaHNYE€HHBIMHM BO3MOKHOCTSIMH 3/10POBbSl, MMEIOIMX HAPYLIIEHHUS ONIOPHO-ABUIATEJILHOIO
anmapara

B ®unmane B pamkax coszmanus 06e3 OapbepHO 00pa3oBaTeNbHON cpeibl I OOYyJaromIuXxcsl ¢
OTpaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBBS, UMEIOLIUX HApPYIIEHUS OMOPHO-IBUTATEIBbHOIO ammnapara,
KOpIyca, B KOTOPBIX pealn3yercsi oOpa3oBaTesibHasi AESTENbHOCTb, YKOMIUIEKTOBAaHBI HEOOXOIUMBIM
00opy0BaHUEM JUIs O0JIETYEHUS IOCTYIA B ayJJUTOPUU M 00CTYKUBAIOLIME TTOMEILICHHS.

1. Peanuzanus PII/] MOXeT OCYIIECTBIATHCS C UCIIOIB30BAHUEM THCTAHIIMOHHBIX TEXHOJIOTUI.

2. Ilpm mnpoBeneHUH J1aOOPATOPHBIX 3aHATHH oOOecreynBaeTCsl BO3MOXHOCTb OCBOCHHS
MPaKTUYECKUX HaBBIKOB oOywatonmmess ¢ OB3 ¢ yderoM ero WHAMBHIYAJbHBIX (QU3MUECKUX
BO3MOKHOCTEM.

3. ®opma mpoBeleHUs NPOMEKYTOUHOW aTTeCTallMd MO AMCLUUIUIMHE YCTaHABIUBAETCS JUIS
obyuaromuxcs ¢ OB3 ¢ yueToM HHAMBHIyalbHBIX CUXO(PU3NIECKUX OCOOEHHOCTEN (YCTHO, MUCHMEHHO
Ha Oymare, TUCbMEHHO Ha KOMIIbIOTEpE, B HOpMe TECTUPOBAHUS U T.I1.).

4. Tlpu mnpoBeAEHUH MNPOMEXKYTOUHOTO KOHTPOJIS OOydaromeMmycsi INpH HEOOXOIMMOCTH
MIPEIOCTABIISETCS ACCUCTEHT.



