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1. IlosicHUTEILHAA 32ANHCKA

1.1. Llens u 3amaun pu3uku

Llens npennogaBanus (pU3UKH.

Kypc Qu3mkn COBMECTHO ¢ KypcOM MaTeMaTHKH U MEXaHMKH COCTaBJISET OCHOBY
TEOPETUYCCKOU IIOJArOTOBKM HH)XEHEPOB U UIpaeT posib (YHIAMEHTAJIBHON 0a3bl, 0e3
KOTOpPOH HEBO3MOXKHA YCIICIIHAs JEeATEIbHOCTh MHXEHepa Jroboro mpopwuisa. M3ydeHue
Kypca (DU3MKHA CIIOCOOCTBYET Pa3BUTHUIO Y CTYJIEHTOB (DM3MYECKOIO MBIILJICHHUS, a TaKKe
(hOPMHUPOBAHHIO HAYYHOI'O MUPOBO33PEHHS, YTO CO3/IaET OCHOBY Ul YCIIEIIHOTO U3YYECHUS
CICHMATBHEIX JUCHMILUIMH. MHoOrue o01acTd COBPEMEHHON TEXHHKM, TakKHE Kak
DJICKTPOHHUKA, DJICKTPO- U paAUOTEXHHKA, IPUOOPOCTPOCHUE M Jp., TECHO CBI3aHBI C
¢usukoii. Kpome storo, moHmMmaHue M NpaBUIIbHAs TPAKTOBKA IPOOJIEM COBPEMEHHOTO
oOmiecTBa (Oyab 9TO CBA3aHO C AJEPHBIM OPYKHUEM, C 3arpSI3HEHUEM OKPYIKAIOIIEil cpe/Ibl U
T.J1.) TpeOyeT riny0OoKuX 3HaHUM U3 Kypca (QU3HKH.

3aJ1a4d U3y4YEHHUS (PU3UKH.

Kypc ¢usukm, sBiasgsace o00meo0pa3oBaTe/IbHON AUCIMILIMHON, IIPEALIECTBYET
U3yYEHHIO psJia OOIIECTEXHHYECKUX U CIEIHUAIbHBIX KypcoB. ITosTomy, mepBoii 3agaueit
Kypca (DU3MKHU SBJISETCS U3y4EHHE OCHOBHBIX CBOMCTB MaTepHH U (DU3UUECKUX SBJICHMIA,
3HAHUE KOTOPBIX HEOOXOAMMO CTYJEHTY AJIS JAaJbHEUIIeTro OBJIaJACHUS MaTEPUAIOM APYIHX
JUCLIMIUIMH U TIO3BOJUT OPUEHTHUPOBATHCH OYAYIIMM HH)KEHEpaM B IIOTOKE HAy4YHOU WU
TeXHUYECKOH HMH(popManuu. Bropoii, He MeHee BaXKHOIA, 3aaueil Kypca GDU3UKH ABIAETCS
IPUBUTHUE HABBIKOB B TM0JIb30BAaHWMM OCHOBHBIMH NpUOOpaMM M HHCTpYMEHTaMH. B
YCIOBUAX  (QHU3MYECCKMX  JJaOOpaTOpHii  CTYAEHTBHI  CAMOCTOATENBHO  MPOBOJST
OKCIICPUMEHTAJIBHBIC ~ HCCJICIOBAHUS C  HCIOJIB30BAHUEM COBPEMEHHBIX IPUOOPOB,
MOJIy4alOT HEOOXOAUMBIE 3HAHUS, OCMBICIIMBAIOT HaOIOaeMble sSBieHusI. HeMaaoBasKHOIM
3a/layeil Kypca QU3UKU SABIACTCA BBIpaOOTKAa HAaBBIKOB CAMOCTOSTEILHOM pabOThl, YMEHHeE
CaMOCTOSTE/IEHO peIaTh CaMble pa3HOOOPa3HBIC TEOPETUUECKUE U MPAKTUYECKUE BOIIPOCHI.
OTH HaBBIKH U yMEHMsS (GOPMHPYIOTCS B IIpoIlecce IMOArOTOBKM K JaOOpaTOPHBIM W
NPaKTUYECKUM 3aHATHUSAM, B IIPOLIECCE M3YYEHMS JIEKIIMOHHOTO Kypca, OCOOEHHO, €CIM OH
HOCUT NPOOJEMHBIM XapaKTep M CTUMYJIMPYET aKTHBHOCTH M CaMOCTOATENIBHYIO paboTy
CTYJICHTOB.

Ipyn yTeHNM JEKIUN pEKOMEHIyeTCsl KOMIIOHOBATh MaTEPHall B BHUAE 3aKOHUYCHHBIX
[maparpaoB, CTpPOro coOmomas I0C/IeOBATEIbHOCTE Y JIOTUYHOCTh  M3JI0XKEHUS.
M3noxenune TeopeTHIECKOro Marepuana JOIKHO COMPOBOXKIATHCS Pa3bopoM NIPUMEpPOB, a
TaKKE pacCMOTPECHUEM MPUKIAAHBIX BOIPOCOB, CBA3AHHBIX C TMpoduiIeM OyIyIUX
CleUaIuCTOB. 1l apaHTHlH TIyOOKOro M MPOYHOTO YCBOCHUS (DU3UKU  SBISETCS
3aMHTEPECOBAHHOCTH CTYJCHTOB B IIPHOOpETEHUU 3HAHUI. B Xo1e u3nokeHus Marepuasa
HEOOXOAMMO TaKXKe OTpaXkKaTh 3Tallbl MCTOPUYECKOTO pa3sBUTUA (U3MKM KaK HAYKH M
MCII0JIb30BaTh BCE aTpUOYTHI IpoIecca HAyYHOro IO3HAHMA.

Ha mnpakTuyeckux 3aHATHUAX CTYAEHTHl OBJIAJE€BAalOT OCHOBHBIMHM METOJAMH U
[IpHeMaM# pelIeHUus (U3MYECKHUX 3a/1ay, a TakXkKe, B KOHTEKCTE IPUIOKEHUI, MOTyYaroT
pasbACHEHUE TEOPETUYCCKUX IIOJOXKEHUII Kypca. Bo BpeMs IpakTHYECKHX 3aHATUIA
OCHOBHOE€ BHUMaHHE CJIEAYET OOpaTUTh HA OBJIAJICHUE CTYyJACHTAMU METOJaMH, HABEIKAMH U
¢ HauOoJIce palMOHAJILHEIMU METO/IaMU pEelICHUs 3aJa4. PEeKOMEeHIyeTCcs cUCTeMaTHIECKH
KOHTPOJIMPOBATH CTEIICHb OCBOCHMSA CTYJICHTAMU H3y4aeMOI'O Marepuaja IIyTEM YCTHOIO
Ompoca, IMPOBEACHUSA KOHTPOIBHEIX padOT U CIaUM JOMAIIIHUX 3a]aHMH.

B xoxe BeImOIHEHHs 1a0OpaTOPHBIX pabOT CTYIEHTHI 3HAKOMATCS C COBPEMEHHOI
Hay4YyHOU annapaTypou, NMpHOOpETaroT HAaBBIKU IIPOBEACHHUS (U3MUYECKOTO SKCIEPUMEHTA,



YMEHUE BBIJEISATh KOHKPETHOE (U3MYECKOE COAEpIKaHue, OBJIAaJCBAalOT HayYHBIMH

METOJaMU 00pabOTKU pe3yabTaToB HaOoAeHuN. KOHTpoIb TeKylled paOOTHl CTYAECHTOB
[MPY BEBIIIOJHEHUM J1a00paTOPHBIX pPadOT OCYIIECTBISAETCS IIyTEM 3allUTHI J1a0OPaTOPHBIX

paboT.

1.2. TpeOoBaHHUS K 3HAHUSIM U YMEHUIO CTYAEHTOB I10CJIE U3YYEHHUS
MUACLIUTIIUHBL

B pe3yiprare n3ydeHus QU3UKUA Oy AyIUii CIIEHUAIUCT JOJDKEH:

3Hamb:
— byHIamMeHTaIbHbIE 3aKOHBI U ITOCTYJIAThl (DU3UKHU;

- OCHOBHBIE 3aKOHBI M TEOpPHHM KJIACCMYECKOM M COBPEMEHHOW (U3NYECKOU
HayKH, a TaK)Ke I'PaHHUllbl UX IIPUMEHUMOCTH;

- METO/bl UBMEPEHUS (PU3NYECKUX XapaKTEPUCTUK BEILIECTB U IOJIEH,

— (pu3myecKre OCHOBBI METOIOB MCCIIEJOBaHUs BEIECTBA,

— MPUHIUIIBL 3KCIIEPUMEHTAJIBHOIO M TEOPETUYECKOI0 M3YYEHHS (PU3UYECKHUX
SIBJICHUH U ITPOLIECCOB;

yMemb:
—  IIPUMEHSITH 3aKOHBI (PU3UKHU JJIS PELICHUA MPUKIIAAHBIX HUHXXEHEPHBIX 3a1a4;

—  HCIIOJIb30BATh U3MEPHUTENIbHBIE IIPUOOPHI MPU IKCIIEPUMEHTAIILHOM U3y4YECHUU

(GHU3UYECKUX U TEXHOJOTUYECKUX MTPOLIECCOB;
—  o0pabaThIBaTh U aHAJIM3UPOBATH PE3YJIbTATHI IKCIIEPUMEHTAIBHBIX U3MEPEHUM

(pU3UUECKUX BEJIUYUH;

1.3. O011ee KOIMYECTBO YacOB U pacnpeelIeHUe ay JTUTOPHOIO BPEMEHHU
[10 BUIaM 3aHSATUU

KoguyecTBO 4acoB

Cemectp |Uucno Henens| PacuacoBka Jlexiuu [IpakTuuec- | JIaboparop- |

KHe HEIC
_ \ | 3aHATHA 3aHATUS
36.01.01 «Texnoysorus MalmMHOCTPOECHUS
36.01.03 «Texnosornyeckoe 000py0BaHHE MAIIMHOCTPOUTEILHOIO IIPOU3BOJICTBAY

2 17 2, 1,2 34 17 34
3 17 2y 1, & 34 17 34
4 17 21,1 34 17 17
HMToro | | 102 o1 85




2. Conep:xxanue yueOHOro MarepuaJa
2.1. IEKIIMOHHBIE 3aHATUS

Ne | HazBaHue TeMbl, cCoAeprKaHUe JIEKLNU O0beM
nn yacax
6MOpoU cemecmp

Pazoen 1. Mexanuka u MOJAEKyAAPHAA PUUKA

/. Boonas nexyus 2
duznka kak Hayka. MeToasl GU3NUECKOr0 UCCIIENOBAHU: OMBIT, TUNOTE3a, SKCIIEPUMEHT,
teopuss. OOmas CTpykTypa M 3ajayd Kypca ¢usukud. IIpeameTr MeXaHUKH.
Knaccuueckags M KBaHTOBass MexaHuka. HepensTuBuCTCKas U peaSTHBUCTCKasA
mexanuka. KuHeMatuka U nJuHaMuka. OCHOBHbIE (PU3MYECKHUE MOJEIN: MaTepuaibHasd
TOYKa, CHCTEMA MaTepHaAJIbHBIX TOYEK, a0COJIFOTHO TBEPOE TEJIO.

2. nemeHmol KUHEMAMUKU 9
CucremMa otcuera. OCHOBHbIE KMHEMATHYECKUE XAapaKTCPUCTHKHU ABHKECHHMS YacCTHLI.
CkopocTh U yckopeHue. KuHeMaTHKa BpallaTeJbHOrO ABMXKEHHS TBEPAOIro TeJa.
YrioBasi CKOPOCTh U YIJIOBO€ YCKOPEHHE.

3. Dnemenmol OUHAMUKYU MAMEPUATbHOU MOYKU 2
OcHoBHag 3amadya auHaMuku. IlepBeiii 3akoH HeroToHa. [loHATHE HHEpLUHMAIBHOU
CUCTEMBI OTcueTa. Macca, cujia ¥ uMmmnyjiabc. Bropon 3akoH HbpIOTOHA Kak ypaBHEHHE
neuxennsa. Tperuii 3akoH HetotoHa. Cunbl TpeHus. Cuna TSHKECTH M Bec. [IBHIKEHHE
OTHOCHUTEIbHO HEMHEPLUAJIbHBIX CUCTEM OTCYETA.

4. 3aKoHbl COXpAHEeHUs 8 MeXAaHUKe 2
3aKk0H coxpaHeHud ummyibca. LleHTp uHEpUMH. 3aKOH ABMXKEHMS LEHTPA UHEPLHUHU.
YpaBHEHHE JIBUKEHUA TeJla ¢ IEPEMEHHOM MacCOou. PEaKTUBHOE IBUKEHUE.

J. 3aKoHbl COXPAHEHUSA 8 MeXAHUKe 2
Pa6ora u  momHocTh. KuHeTndeckas  dHeprua.  KoHcepBaTUBHBIE WM
HEKOHCEpBAaTHBHBIE CHJIbI. [loTeHUMaNbHAass JHEPTrHsA U SHEPrus B3auUMOJCHCTBHUS.
3aKOH COXpaHEHHUs MOJIHOW MEXaHUYECKOM SHEPTHH.

0. InemeHmbl OUHAMUKU MBEPO020 mena 2
MOMEHT HMMyJbca TBEPAOr0 Teja OTHOCUTEIbHO HEMOABMXHOM OCH. 3aKOH
COXpaHEeHUs] MOMEHTA UMITyJIbCa TBEPJOro Tesa. 3akoHbl Keruepa.

s Onemenmuvl OUHAMUKU MBEPO020 menda 2
MOMEHT HHEPLMH TBEPJAOr0 TeJda OTHOCUTEIBHO HENMOABMXHOW OCH. MOMEHTHI
WHEPLIMM HEKOTOPBIX Tes npaBwibHOM (opmbl. Teopema lllteitHepa. BpamarenbHbIi
MOMEHT. YpaBHEHHUE JBMIKEHMS TBEPJAOro Telia, BPallaroIIerocss BOKPYT HEMOABHKHOM
ocu. KuHeTHueckass 3>Heprus BpalleHus TBepaoro tena. Pabora M MOIIHOCTH TpH
BpallleHUH TBEPAOro TeJa. '

8. [apmonuyeckue konebanus 2
Mogenbs rapMOHUYECKOTro ocuuuiAaTopa. [IpuMepel rapMOHHYECKUX OCLUJIIATOPOB: IPy3
HA TpYXUHE, MaTeMaTHYeCKUil MasTHUK, (Qu3nyeckuii MasasTHUK. CBOOOIHbIE
He3aTyxarome KosnebaHua. [lapameTpbl TapMOHMYECKHX KOJIeOaHWil: aMIUIUTY/a,
Kpyroas 4acTtoTa, (a3za TrapMOHMYECKHUX KojeOaHMH. OHEPrus TIapMOHHYECKOTO
ocuiaTopa. CeoOoaHble 3aryxawoue kojedaHusa. Koa(d@HUIHMEHT 3aTyxaHus,
norapu()MUYECKHH IEKPEMEHT, JOOPOTHOCTb.

9. BeiHyK/IeHHbIE KoJIeOaHUs OCUWLIATOpa MO JAEWCTBUEM CHHYCOMIAJBbHOW CHIBL | 2
Amiumutyaa u ¢asa npu BeIHYXACHHBIX KojieOaHuAX. Pe3oHaHCHbIE KpuBbie. ClOXKEHHE

| TapMOHMYECKHX KoJieOaHuil. BeKTOpHbIe AnarpamMmbl. buenus.

10. | Bonnoswie npoyeccor 2
BosiHOBOe aBumkeHue. Ilnockas Oeryuias BojiHa. J[nMHA BOJIHBI, BOJIHOBOM BEKTOP.
BonnoBoe ypaBHeHue. PazoBasi ckopocTh M aucnepcus BOJIH. Cdepuueckue BOJIHBI.

| O6pasoBaHKe CTOAYMX BOJIH. Y paBHEHHE CTOS4EH BOJIHBI U €0 aHAJIM3.
11. | Dnemenmor MONEKYNAPHO-KUHEMUYECKOU MEOPUU U CIMAMUCIMUYECKOU PUUKU 2

JIUHAMHYECKHE M CTAaTUCTUYECKUE 3aKOHOMEpPHOCTH B (u3uke. CTaTUCTUYECKUH M
TEPMOJMHAMUYECKUH MeToabl. Makpockonuyeckoe cocTtosHue. MaKpOCKONMMYECKHUE
napaMeTpbl Kak cpelHHe 3HaueHusA. Mojenb MIeanbHOro rasa. YpaBHEHHE COCTOSHUsA
UaeabHOTO rasa. JlaBjaeHue ra3za ¢ TOYKHU 3pEHUS MOJIEKYIAPHO-KUHETUYECKOU TEOPHH.
OCHOBHOE YpaBHEHHE MOJIEKYJAPHO-KMHETHYECKON Teopuu. CpelnHsas KHHETHYeCKas
SHEpPrHs NOCTYNATEJIbHOIO JBMKEHHUS MOJIEKYJ. MOJIeKyIApHO-KHHETHYECKUH CMBbICII




remnepatypbl. Yuciao  creneHed  ¢BOOOABI  MOJIEKYJbl.  3aKOH  PaBHOMEPHOIO
pacrnpeneeHuss IHEPruu 1Mo CTENeHAM CBOOOAbI MOJICKYJ. BHYTPEHHAsA SHEPrus
WaealbHOrO rasa. '

2.

CrarucTudeckoe pacrnpeaejseHue Makcesesia Uil MOJIEKYJl rasa 1o CKOPOCTsM M
JHEPrUAM HX XAOTHMUECKOro /IBHKEHHA. XapakTepHbIe CKOPOCTH [BHIKCHHS MOJICKY.J
raza. bapomerpuueckas ¢opmyna. Pacnpencnenune bonabumana s MOJEKYJ HALATBHOTO
raza, HaxoAs11erocs BO BHELIHEM MNOTEHLIMAIbHOM I10JI€.

/3.

OcHobl MepmMoOUHAMUKU

KonuuecTBo TeroThl. TemnoemkocTs. Pabora raza npu uzmeHeHuun ero oonema. llepnoe
HayaJlo TepmoavHaMuku. [lpumMeHeHuwe mepBOro  Havyaja TEPMOAMHAMUKH K
u3onpoueccaM M aauabaTuueckomy rpoueccy uaeaibHoro rasa. lloanTponuyeckune
npotiecchi.  Kiaccuueckass — MOJIEKYJISIPHO-KHHETHYECKAs — TEOpHs  TETJIOEMKOCTH
WaeaJibHbIX ra30B W €€ OrPaHUYECHHOCTb.

4.

O6patumble M HeoOpaTuMbie TeruioBbie npouecc. Kpyrosoit mpouecc (uuki). LMK
KapHo. MakcumaibHbli K.M.J. TENJI0BOH MalIWHbI.. DHTPONUSA U BTOPOE HA4alo
TepMOAMHAMHUKH. TpeThe Ha4Ya 0 TepMOAMHAMUKH (TEOpeMa HepHcra).

I'J;

Peanvnule cazei
Peanibhbic ra3bl. Cuiibl M MOTEHLMANIbHAS YePrus MEKMOJICKYIAPHOrO B3aMMOACHCTBUS.
DpdexTrBHbI auaMeTp MoJekys. YpaHenue Bau-nep-Baanbca. CpaBHeHHE H30TEPM
Bau-nep-Baanbca ¢ 3KCnepuMeEHTalbHbIMU ~ M30TepMaMu.  BHYTPEHHAA  SHEPTHs
peajibHOro rasa.

/6.

Dazoeele pasHoGecus U (hazoseie NPespallfeHusl

da3bl U ycsioBus paBHoBecHs (a3. Mazosbie npeBpaileHns. Pa3oBble NMEPEXO/IbI MEPBOTO
poaa. Pazosble auarpammbl. Kputnyeckas Touka. Tpex@asHas CUCTEMaA «TBEPAOC TEJIO-
KUJIKOCTh-razy. O00011eHHas aMarpamma coctosgHus. | poiHas Todka.

7.

CpesHee 4MCJIO CTOJIKHOBEHHI M CpellHas JUIMHA CBOOOJIHOro npoodera MOJEKYIL.
sIBiieH s nepeHoca B TEPMOAMHAMHUYECKH HEPABHOBECHbBIX CUCTEMAX. OnbITHBIE 3aKOHbI
TENJIONPOBOAHOCTH, AUPPY3UH U BHYTPEHHErO TpeHUs. BbIBOA ypaBHEHUS aupPy3uu,
TEMJIONPOBOJAHOCTH U BHYTPEHHETO TPEHHSI.

Hmoeo: 2 cemecmp

Bceeo 3a yueonviu coo

Tpemuu cemecmp

Pazoen 2. diekmpuyecmeo U Ma2Henu3m

l8.

dnexkmpocmamurxda

[TpeaMeT KiacCUUYeCKOW MEKTPOANHAMHUKH. DJAEKTPUUECKHH 3aps U €ro
nuckpeTHoCTh. 3akon Kynona. HanpsikenHocTb anekrpuyeckoro nons. [puauun
CYyNnepno3nuinMu. DNEKTPUYECKUI AHUTIOJb.

/9.

[ToTrok BexTOpa Hanps>KeHHOCTH. Teopema | aycca st ICKTPOCTATHHECKOrO NoJis B
Bakyyme. [Ipumenenue Teopembl I aycca K pacueTy 2JICKTPOCTaTUYECKOTO MOJIA..

20.

PaboTa 31eKTpOCTaTUUECKOro noJisd. Teopema 0 LIMPKYJIsALUHH 3JIEKTPOCTATHYCCKOTO TOJIA.
[ToTeHLHan EKTPOCTATUUECKOrO 10J1si U €ro CBA3b € HANPSAKCHHOCTDIO.

21.

UneasibHblil MPOBOAHUK B JIEKTPOCTATHUECKOM T0JIe. DJICKTPOCTATHYECKas 3alluTa.
INEeKTPOEMKOCTb YEAWHEHHOro npopoaHuka. KoHaencatopbl. EMKOCTE KOHAEHCATOPOB
PA3INUHON  FeoMeTpHUecKoil  KoHpurypauun. DHeprus KkoHaeHcatopa. llaoTHOCTS
JHEPTUH ICKTPOCTATUUECKOIO M0OJIS.

2

22.

Dnekmpocmamuyeckoe nojie 6 Geujecmase
[Tonspuszauus audiekTpuka. [lonspusoBaHHocTb. JudiekTpuyeckas MNPOHULAEMOCTD.
[‘paHuuHbIE YCJIOBUSA HA TPAHULIE «MPOBOAHHK-IMIICKTPUKY. CerHeTodJIEKTPUKH.

23.

[locmosinneitl 21eKkmpudecKkul mokx

VCAOBHS CYLUECTBOBAHUS 2JIEKTPUUECKOTO TOKa. [1pOBOAHMKH W H30JSTOPbI. 3aKOHbI
Oma u Jxoyns-Jlenua B uHTErpaibHoil u anddeperunansHoii popme. CTOPOHHHUE CHITBI.
daexrpoaswkyiias cuna(d21C). 3akon Oma Ans 3aMKHYTOH UENW W Uls ydacTKa LeIHu,
conepkaiiero netodHuk DJ1C.

24.

Pa6ota ¥ MOUIHOCTH TOKa. 3akoHbl Kupxroga. DieKTpONpPOBOAHOCTL METaJIOB.
HenoctaTouHOCTh KJAACCHYECKOM IJIEKTPOHHOMU TCOPHH.

23,

dneMeHTbl 30HHOH TEOPUH KPUCTANIO0B. 30HHAsA CTPYKTypa SHEPreTHHecKoro Crekrpa
3ekTpoHoB. YposeHb Depmu. UHCA0 3IeKTPOHHBIX COCTOAHHMA B 30HE. 3aMOJHEHHE
30H:  METabl, JAWIEKTPUKH, N0oJynpoBOAHUKK. COOCTBEHHbIC W TPUMECHbLIC

—*F



IOJTYMPOBOJIHMKH. [10HATHE O p-n MEPEXONE.

26. | Bektop MarHuTHOM MHAyKuuMH. 3akoH buo-Capapa-Jlamnaca u ero npumeHeHue K | 2
pacueTy MardutHoro monA. [IpuHumMn  cynepno3vinuu. MarHutHoe — mone
NPAMOJIMHENHOTO MPOBOJAHMKA C TOKOM. MarHuTHO€e 10Jjie KpyroBoro toka. BuxpeBou
XapakTep MarHMUTHOro mnojd. Teopema O UUPKY/JIsALMM BEKTOpa MarHUTHOW HMHIYKLHUH
J1JISi MAarHUTHOTO T10JIsI B BAKyyMe€.

27. | JleficTBME MarHMTHOrO IOJii Ha MPOBOAHUK C TokoM. Cuima Awmrmepa. JIBHKeHHe | 2
3apsHKEHHBIX 4YacTUIl B MarHUTHOM mnosne. Cuna Jlopenna. J[BHKeHWE 3apsKeHHBIX
YaCTHII B 3JIEKTPUYECKUX U MATHUTHBIX MOJIAX. D PekT XoJuia.

28. | BUTOK ¢ TOKOM B MAarHUTHOM IoJjie. MOMEHT CHJI, JEHWCTBYIOIMX Ha BUTOK C TOKOM B | 2
MarHMTHOM MoJsie. MarHUTHBIA MOMEHT. DHEPrus BUTKAa C TOKOM BO BHEITHEM MarHUTHOM
nmoyie. MarauTHbIil noTok. TeopeMa ["aycca s MarHMUTHOTO MOTOKa B Bakyyme. Pabora
epeMeleHHs] NPOBOIHMKA C TOKOM B MarHUTHOM TOJIE.

29. | SIBneHue >MEKTPOMArHUTHOM MHAYKIMH. 3aKOH 3J1€KTPOMAarHuTHOM MHAYKUMU. [IpaBuno | 2
Jlenua. Asnenue camonHaAYKIuU. MHAYKTUBHOCT. CaMOMHAYKLUA. ABJIEHHE B3aMHOM
MHAYKIWU. DHEPrUsd MarHuTHOTO IOJIA.

30. | HamarHuuuBaHue BellecTBa. Buael MarHetukoB. [lapa- nua- U (QeppoMarHeTUKH. | 2
JlomeHHas cTpyKTypa. MarHuTHBIN T'UCTEPE3HC.

3]. | dapaneeBckas ¥ MaKCBEJUIOBCKash TPAKTOBKH SIBICHUS 3JIEKTPOMArHUTHOM MHIAYKLHMH. | 2
Tox cMmeuenus. Cucrema ypaBHeHMl  MakcBesla B~ MHTETPajJbHOU W
nuddepeHLnaIbHOM hopMax.

32. | BonHOBOE ypaBHEHHE IS 3JIEKTPOMArHUTHOro nosis. [linockas sanekTpoMarHuTHasi BOHa. | 2
OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. ODHEPrus JJIEKTPOMArHUTHOW BOJIHBI.
M3nydyeHne QuIoJis.

33. | CBoboanbie KkoJjiebanuss B KojebaresbHOM KoHType. KoHTyp ¢ omudeckum | 2
COTPOTHUBJICHUEM, HHAYKTUBHOCTBIO M €MKOCThIO B LIETH NNIEPEMEHHOIO TOKA.

34. | BoIHYXIEHHbIE JJIEKTPUUECKHE KoJieOaHuA. 3akoH OMa 1 LeNny NEPEMEHHOr0 TOKa. 2

Hmoco: 3 cemecmp 34

Hemeepmblu cemecmp

Pazoen 3. Onmuka. OCHO8bl AMOMHOU U A0EPHOU (PUIUKU.

Bonnosasa onmuka

35. HHTep(bepEH].I-HH ceeTa. CTeneHb MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. BpeMs U 2
JJIMHA KOTEPEHTHOCTH.

36. | Pacuer wuHTEp(EPEHIIMOHHONM KapTHHBI OT JABYX KOIE€PEHTHBIX MCTOYHHKOB. | 2
OnTuyeckas JIMHA OyTH. HNutepdepeHnus CBETA B TOHKHUX
meHkax. MHTeppepoMeTpsl.

37. | Mudpaxumsa ceera. [Ipunumn [Noiirenca-Openena. Meton 308 Openens. udpakuus 2
dpeHeJis Ha KPYIJIOM OTBEPCTUHU U JHCKE.

38. | Hudpaxuus PpayHrodepaHa ogHON ¥ MHOTMX wwensaX. JudpakivoHHas pemeTka u | 2
CIieKTpalbHOe pasjioxkeHue. Judpakuus Ha NpOCTPAaHCTBEHHOM pewmeTke. DopMyia
Bynbga-bparros.

39. | IMonapusauus cBeTa. ECTeCTBEHHBIA U NONSpU30BaHHbIN CBET. 3aKOH Maittoca. 2
[Tonspuszanusg cBeTa NpH OTPAXEHUM OT AUIJIEKTpUKA. 3aKOH bprocrtepa.

40. | U3oTponHble M aHM30TpOMHbIe cpeabl. OnTudeckas aHU3OTponuA. JIBoHHOE | 2
nyyenpenomaeHue. OIHOOCHbIe KpUCTaLIbl. BO3HUKHOBEHHE MCKYCCTBEHHOM
AaHU3OTPONHMH O] ACHCTBMEM MEXaHUYECKUX HaNPsKEHUH.

4]. | B3auMoaeicTBHE 3JIEKTPOMArHUTHBIX BOJH C BeulecTBOM. [loryomeHue cBeta. 3aKOH | 2
byrepa. Jlucnepcus ceera. ['onorpadus.

Keanmoeas npupooa usny4eHus

42. | TennoBoe m3nydeHue. AGcoa0THO 4YepHoe Teno. 3akoH Kupxroda. 3akoHbl M3JTy4eHHs | 2
abcomoTHO 4yepHoro tena: 3akoH Credana-bonbimana, 3akoHel Buna. IIpoTuBOopeumns
kiaccuueckoii ¢pusuku. KBantosas runoresa U popmyia I lnaHka.

43. | BuemHuii GoTo3dPEKT U €ro 3aKOHbL. DHEPrHUs U UMITYJILC CBETOBBIX KBaHTOB. Popmyna | 2
OiHITeHa Ul BHeIHero Goro3ddekra. MHOropOTOHHBIH POTOIPPEKT.

44. | JlaBneHue cBeTa. KBaHTOBOE M BOJIHOBOE OOBSACHEHHE HaBIEHHS CBeTa. IQQEKT | 2

KoMnToHa.




45. | KopmyckyJIsipHO-BOJIHOBOH — JyaJIu3M. Funote3a ne  bpoinda.  COOTHOIICHHE 2
neonpeaeneHHOCTeH. Jlnppakius 3JIEKTPOHOB. BonHoBas GYHKLMs U ee CTaATUCTUYCCKHH
cmbici. Ypasrenue Illpenurepa. CTaudOHAPHBIC COCTOSIHHSL.

46. | YacTua B OXHOMEDHOM TPAMOYTOJIBHOM sME. [IpoxokJIeHHEe YacTHLbl Hald W TION 2
6apbepoM. TyHHEIbHBIH 3} PexT.

47. | TpaBuno yactor bopa. CrannoHapHOC ypaBHCHHUC [IpenuHrepa misi aromMa BOJOPOZA. 2
Bomopononoio0Hbl€  aTOMBI. JHepreTuyeckue ypoBHH. lJIaBHOE, opOuTanbHOE U
MarHuTHoe  kpaHToBble  umcia.  COMHOBOE — KBaHTOBOE  HHCIIO. CnexTpsl
BOJOPOONON00HBIX aToMOB. llpuHOHUI [Taynu. [epuoauueckas cuCTEMa 3JIEMCHTOB

.. Menaeneena.

48 | KBanToBas Teopus u3ayueHus. IloriomeHue, CrIOHTAHHOE H BBIHYKJIEHHOE M3JIydeHue | 2
0TOHOB. IIpyHIKII paboThI Jla3epa. CBoiicTBa J1a3€PHOTr0 U3JTy4CHHUA.

49. | CtpoeHue ¥ CBOUCTBO aTOMHBIX ANCP. Monenu sizpa. [Ipupona AACPHBIX CHl 2
50. | PaguoakTMBHOCTH. 3aKOH paJIMOAKTUBHOrO pacnana. , ¢ B— u y— HU3Iy4YCHHE aTOMHbIX 2
SIEP.

51. | Sinepusie peaxkuuu. LlemHas peakuus ACJICHHA AACP. [IpoGneMa UCTOYHMKOB SHEPTHUM. 2
TepMosiiepHbIi CUHTE3 JIETKUX ANEP.

Tunsl GyHIAMEHTAIbHBIX B3aUMOJIEHCTBUN: CHJIBHOE, JJIEKTPOMArHuTHOC, cnaboe H
rpaBUTallMOHHOE. HacTHIIbI BELIECTBA (bepMHOHBI): KBAPKU ¥ JICTITOHBI. KaynbpoBo4HbIE
“BAHTHI B3aMMomeicTBHi (6030HBI): TIIOOHBI, hOTOHBI, MPOMEKYTOYHBIC 0030HBI,
rPaBUTOHBI.

CtaHjapTHas MOJEJb JSJIEMEHTapHbIX HacCTHL. Enunble TEOPUM B3aUMOJEHCTBUH:
snexTpocnaboe, 60ibII0e 00beAMHEHHUE, CyneprpaBuTaLliA K TEOpUS CYTIEPCTPYH.
dusnka Ha Bospmom agponoM komnaiinepe LHC. llpoBepka CtaHaapTHOM MOJIEIHA U
nouck 3GPEKTOB KHOBOMY (PUUKH.

Hmoeco: 4 cemecmp 34

Bcezo 3a yuebubvii 200 68

Bceero 102 guaca




2.2. IlpakTuueckue 3aHITUSA

Ne | Ha3BaHue TeMbl, COACPIKAHNE O0BbeM
nn yacax
8MOpPoU cemecnyp
/§ KuHemaruka nocTynaTebHOro i BpallaTe/lbHOro ABHKCHMA | 2
2. JInHaMKKa TOCTYNAaTe/IbHOMO ABUIKEHHS. 2
3. JluHaMuKa BpallaTeJbHOro ABHKEHMUS 2
4. PaGoTa 1 sHeprus. 3aKOHbl COXPAHEHHS B MEXAHUKE. 2
2. Mexanuueckue kojebanus 1 BoJHbl. PacueTHo-rpaduueckas padora. 2
0. MoJieKyJIipHO KUHETHYECKasi Teopus HaeanbHOro rasa. 2
/e [lepBoe Hauano TepMOANMHAMHKH. TepmoanHamMuKa M30MpoOLECCOB. 2
8.. | Bropoe Hauaso TepMOAHHAMHKH. 2
9.- | PeasibHble rasbl. 1
Hmoeo: emopou cemecmp 17
Bceco 3a yueonolil 200 | 7
 Tpemuu cemecmp
10. | Dnexrpoctatuka. 3akoH Kynona. B3aumoICHCTBHME 3apsKECHHBIX TEIl. HanpshkeHHOCTD | 2
HEKTpUUecKkoro nosist. [ ipuHunn cyneprosniiim.
77. | Morenuuan. CBg3b NoTeHUMANA ¢ HANPSKEHHOCTL JIEKTPOCTATUHCCKOrO NOJIA. Padora no | 2
nepeMelleH 1o 3apsa B noJle. |
12. | Dnexrtpuueckoe none B AM3IEKTPUKE. DIEKTPOEMKOCTh. KOHICHCATOPDI. 2
13. | 3akonsbl nocrosHHoro toka. Padbora n MOUHOCTb TOKA. 2
14. | TlpaBuno Kupxroda. PacueTHo-rpaduueckas padora. 2
/5. | MaruuTHOe noje noctosHHoro Toka. 3akoH buo-Casapa-Jlarnaca. 2
16. | JIBwKeHHE 3apsUKEHHbIX YaCTHLL B JJIEKTPUUECKUX U MArHWTHBIX MOJIAX. 2
17. | DnekrpoMarHuTHas MHAYKUKA. MHAYKTHBHOCTD. DHEPrusi MAarHMTHOIrO MoJis 2
/8. | DAeKTPOMArHUTHbIC KosieOaHns 1 BOJIHbI. Cucrema ypaBHeHnit Makcpeuia. l
Hmoeo: mpemui cemecmp 17
Bcezo 3a yueonwiil 200 34
Yemeepmoiu cemecnip
19. | UnrepdepeHuns CBETOBBIX BOJIH. 2
20. | Hudpaxuns csera. lpuHumnn Nloitrenca-Ppenens. JAudppaxuns DpeHeds. 2
21. | qudpakuns @payuropepa. lnppaxuus Ha wiean W Ha nudpakUMOHHOI petueTke. | 2
JInpakiuis Ha MPOCTPAHCTBEHHON PEIUIETKE.
22. | TMonspuszauus ceta. PacnpocTpaHeHue CBETa B BEIICCTBC. 2
23. | 3aKOHbI TEIJIOBOIO U31YUEHHUS. 2
24. | ®ororddext. DPdextT KomnrToHa. 2
25 | KanToBOMEXaHMUYECKOE ONMUcaH1e atoma Bo10po/a. KBaHTOBbIE YHC/Ia. 2
26. | DnemcHTL (PU3KUKK si1pa 2
27. | PacuerHo-rpaduueckas padora. I
Hmoeo: 4 cemecmp 17
Bcezo 3a yuebHbil 200 34
2.3. JJabopaTopHbli€ 3aHATHS
Ne | HazBaHue Te€Mbl, COAECPKAHUE O0beM
Nn | Bmopou cemecmp qacax
. Pacuer norpeiHocTel H3MEPEeHHMI 2
2. OnpeaeneHue NIOTHOCTH TeJl NpaBuJIbHOI reOMETPUUECKOI (POPMBbI. 2
b M3yveHue 3aKOHOB PaBHOMEPEMEHHOI0 ABH/KCHHA. 2
4. M3yueHie 3aKOHOB COXPAHEHUsl IHEPrin 1 UMIYJIbCa MpH yAape. 2
2. M3yueHie 3aKOHOB COXPAHEHHA IHEPIHU 1 MOMEHTA UMITY 1bCa Ha MPHMEPE onpeaeneHus | 2
CKOPOCTH [10JIeTa ITYJIH.
0. M3yuenne 1MHaMHKK BpaLLATEbHOTO ABHKEHHA Ha NPUMEPE MadATHHKA O0epoOeka. 2
7. M3yueHiie rapMOHHYECKHX KOJIeOaHH, 2
8. UccnenoBanue JUHaAMUKH (PU3HAHECKOTO MasTHHUKA. 2
g, M3mepetiie KOIPQUUHEHTA TPEHUA METOIOM HAKIOHHOTO MAiATHHKA. 2




10. ] CroxeHne B3aMMHO NMEPNEHAUKYJISAPHBIX TapMOHHYECKUX KOJIeOaHuiA. 2
11. | OnpeneneHne CKOPOCTH 3BYKa B BO3yX€ METOAOM CTOSYHMX BOJIH. 2

| 12. | Onpenenenue otHoueHuss Cp/Cv Bo3zayxa MetooM Kinemena-/lezopma. 2
13. | Onpenesnenne KO3(QQUIMEHTA BA3KOCTH KUIKOCTH. 2
14. | M3yyeHue CTAaTUCTHYECKUX 3aKOHOMEPHOCTEH Ha MEXaHUUECKHUX MOJEIISX. 2
15. | OnpeneneHue NpUpaIIeHUs SHTPOIMHU NPHU TUIABJICHUM TBEPIOTO TeJa. | 2
16. | Onpenenenue cpenHeil UMHBEI CBOGoaHOro mnpobGera W 3¢pGekTHBHOrO auamerpa | 2

| MOJIEKYJI. BO3lyXa : |
17. | OnpeneneHue KO3QQUIHUEHTa TEMUIONPOBOAUMOCTH METAJLIOB. 2
Hmozo: emopou cemecmp 34
Bcezo 3a yuebnuiu 200 34
Ipemuu cemecmp B = '
18. | M3yyeHne OCHOBHBIX XapaKTEPUCTHK 3JIEKTPOM3MEPUTENBHBIX MPUOOPOB. 2
19. | OnpeneneHue AUINCKTPUYECKOM POHULIAEMOCTH TBEPIOTO MOJISAPHOTO AMAJIEKTPHKA. 2
20. | MzydeHue 3IeKTPOCTATHYECKOTO MOJISi METOIOM NEKTPOTHTHIECKUX MOJIETIEN. | 2
21. | M3y4eHue 3aKOHOB IOCTOSIHHOTO TOKA. _ _ ) 2
22. | M3y4eHue TeMnepaTypHON 3aBUCHMOCTH CONPOTHB/ICHHS MPOBOIHHMKA U MIONYIIPOBOAHMKA. | 2
23. | WizyyeHue BOJIbT-aMIIEPHOM XapaKTEPUCTUKH P-n NEPeXoa. 2
24. | M3yyeHue 3JEKTPOHHOIO ocuuuiorpada. 2
25. | Mi3MepeHre eMKOCTH KOHIEHCATOpa METOI0M Pe30HaHca. 2
26. | M3MepeHue MHAYKTMBHOCTH KaTyIIKH MeTonoM XKybepa. 2 |
27. | MccnenosaHue CBOOOAHBIX KOJIEOAHHI B 3IEKTPUUECKOM LIETIH. B o
28. | OnpenesneHue BEIMYMHBI THPOMArHUTHOTO OTHOLIEHHUS JJIEKTPOHA. 2
29. | VisyyeHue CBOMCTB (peppOMarHMTHOrO MaTepHaa ¢ IOMOMIBIO ocLuLIorpada. 2
30. | OnpeJiesieHHe TOPU3OHTAILHON COCTABJIAIOIIEH MHAYKIMA MAarHUTHOTO TOJIs 3EMIIH. 2
31. | M3y4enue s¢pexra Xoiuia. i 2
32. | U3yuenne 3aBUCUMOCTH [HDJIEKTPUYECKOW MPOHHULAEMOCTH CETHETORJIEKTPUKOB OT | 2

TEMIIEPATYPHI ¥ N

33. | M3yueHue B3aUMHON MHIYKIMH. ) | 2
34. r HMTorosoe 3aHsTHE i o 2
Hmozo: mpemuiu cemecmp 5 _ 34
Hemeepmotit cemecmp |
35. | Onpenenenue paanyca KpHBH3HBI JIMH3BI C TOMOMLIBIO Kostel HproToHa. 2
36. | OnpeneneHue UTMHBI CBETOBOM BOJIHBI € IOMOLILIO Gunpy3Mel Ppenes. 2
37. | M3ydeHue THPpaKUKK OT IIEH. 2
38. | M3yyeHue 3aKOHOMEPHOCTEH BHEIIHErO U BHYTpeHHero (hoTodddekra. [ 2 |
39. | M3yuyenue nossipu30BaHHOIO CBETA. 2
40. | OnTuyeckue KBaHTOBbIE reHepaTopsl. OCHOBBI rojorpaguu. 2
41. | Onpenenenue nocrosHHOM CTeana-bonblMana ¢ TOMOIIBIO ONTHYECKOTO MHUPOMETPA. 2
42. | WzyyeHue CrieKTpa aToMa BOJOPOAaA. - L A 2
43. | HW3ydenue paboThl cuetdnka ['eiirepa-Mromiepa. o 3 B
Hmozo: 4 cemecmp - 17
Bcezo 3a yuebnwiii 200 | 51

2.4. PacueTtHO-rpadudeckas padora.

1. Bo BTOpOM cemecTpe BBINOIHAETCS pacueTHO-rpadudeckas pabora no pasaeny Kypca «Duzukay «
MexaHuka U MOJIEKYJIsipHas (pU3UKaY.

2. B TpeteeM cemecTpe BBINONHAETCS pacueTHO-rpaduueckas pabora mo pasgeny kypca «Dusmkay
«INEKTPUYECTBO U MAarHETU3M.
3. B ueTBepTOM CeMecTpe BBINOHAETCS pacueTHO-Tpadudeckas pabora ro paszaeny kypca «Duzukay

«OnTuka, aToMHas U sifiepHas (pU3HUKay.
PacyeTHO-rpaduueckue paboThl BRIMOJHAIOTCS 0 pa3zaenam Kypca «Pu3nka» B COOTBETCTBHH C
METOAUYECKUMH YKazaHUAMH 15435., Ne 3981 u 23555.



3. TemaTHyeCcKUH IJIaH JUCLIUIIJINHBI

No Bceero B ToM gucie
I1/11 HazBaHue pa3zienos, TeM 4acOB | JIGKIIMM | IpakTu- | Jabopa-
YECKHE | TOPHBIE
2 cemecTp, 1 Kypc
~ Pazpen 1. ®u3nvyecKkne OCHOBbI MEXaHHKH
1 Beenenune. DieMeHTH KHHEMATHKH 10 + 2 4
2 JInHaMHKa 8 2 2 4
3 | 3aKOH COXpaHEHHUs UMITyJIbCca 6 2 - -4
4 | 3aKOH COXpaHCHMS SHEPIHH 8 2 2 4
5 | JluHaMuKa BpalaTeIbHOrO JIBHKCHUS 8 4 2 S g
6 | Mexanuueckue KojaeOaHHs U BOJIHEI 12 4 4 4
7 | ONeMeHTHl THAPOOUHAMMKHA 4 2 - 2
Paznen 2. MoaexkyasgpHas pu3HKa ¥ TepMOAHHAMHKA.
9 MoeKyIIIpHO-KUHETHYECKAS TEOPHUS 8 2 2 .
| HI€aJIbHOIO ra3a
10 | OcHOBBI TEPMOJAMHAMHUKHA U CTATUCTHYECKOM 14 8 2 !
| Gu3UKH iy
11 | PeasibHBIE Ta3bl 3 2 1 -
12 JJIEMEHTHI (PU3NYECKON KUHETUKU 4 2 - 2
3 cemecTp, 2 Kypc
| ~ Paszgen 3. D1eKTpHYECTBO H MATHETH3M.
13 | DyekTpocTaTHKa N 24 10 6 8
14 | IIoCTOSAHHBIN SJIEKTPHYECCKHH TOK 8 | 2 2 - -
15 | Knaccuueckas Teopus 3JIEKTPOIIPOBOIHOCTH 2 2 - -
| METAJLIOB y . |
16 | J1neMEeHTHI 30HHOM TEOPHH METAJLIOB 6 2 - 4
17 | MarguTHOE€ 1oJe 14 -+ -+ 6
18 | MaruuTHBIE CBOMCTBA BEIIECTBA 6 4 . y
19 | DnekTpoMarHuTHAs MHY KK 10 - 2 2
20 | DneKTpoMarHUTHLIE KOJIeOaHUs 8 2 2 | 4
21 Cucrema ypaBHeHHM MakcBemta 7 4 1 2
N 4 cemecTp, 2 Kypc
Pasgena 4. OnTuka 1 aToMHas (pU3HKA.
22 | MaTepdepenius cBeTa 12 6 i 2 4
23 | Iudpaxuus cBeTa 12 - 4 4
24 1 [longpu3aiyg cBeTa 6 2 | 2 2
25 | B3anMoIeHCTBHE CBETA C BEIIECTBOM Z 2 - -
26 | JneMeHThl aTOMHOM U KBAHTOBOM (DM3HMKH 22 10 6 6
| Pasnen S. CospemenHasi puzHyecKasi KaApTHHA MHpa
27 | ATOMHOE S1po 10 0 3 ]
28 | DieMeHTapHbIe YaCTHIIBI 4 4 . :
Bcero mo fucuuninHe 238 102 S1 85
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S. YyeOHO-MeTOAMYEeCKHEe MaTepHAaJIbl MO AUCHHUIIJIHHE

5.1 OcHoBHasi JiuTeparypa

1. CaBenweB U.B. Kypc duszuku. T. 1-3. - M.: Hayka, 1989.

2. Ilernad A. A., SABopckuit M. b. Kypc ¢puszuku.- M.: Beicul. mk.,
1989. - 608c.

3. Tpopumona T. K. Kypc duzuku. - M.: Beicui. wk., 1990. - 4738 c.

4. Tpocdumona T. M. COopHUK 3aaau 10 Kypcy (PU3UKH 1151 By30B. - M.,

2003. - 303 c.
5. UeptoB A. I'., Bopoosér A. A. 3aaaunuk no ¢puszuke. - M.: Beicui. 1IK.,

1988. - 526 c.
6. Bonbkenrurerin B. C. COopHuk 3aaa4 1o o0ueMy Kypey (pu3uku. - Hayka, 1988. -

381 c.
7. UeprtoB A. I'.®u3uyeckue BeJUYUHbL. - M.: Boicii. wk., 1990. - 315 c.

5.2 J/lonoJiHUTEJIbHASI JIMTEepaTypa

1. Uponos M.E. OcHoBHbIE 3aKkOHbI MeXaHWKH - M.: Beicul. wik, 1985 - 2438c.
2. Kanamnukon C. I'. DnektpuuectBo. - M: Hayka, 1977. - 668 c.

3. MarBeeB A. H. DnekTpuyecTBO U MarieTusM. - M.: Bpiciias 1Koua,

1983. - 463 c.

4. JlanacoOep ['.C. Ontuka. - M.: Hayka, 1976. - 936 .

5. Kanurnesckuit H. 1. Boanosas ontuka. - M.: Beicul. k., 1978. - 384 c.

6. nmonsckut D. B. AtomHas dus3uka. T. 1, 2. - M.: Hayka, 1974.

7. Enudanon I'. 1. Puszuka tBépnoro rena. - M.: Beicuias mikoJia,

1977. - 288c.

8. IIupokos 0. M., FOaun H. I'l. Anepnas ¢pusuka. - M.: Hayka, 19380. - 312c.
9. Uponos WM. E. 3anauu no odweit ¢pusuke.- M.: Hayka, 1988. - 416 c.

10. ®upranr E.B. PykoBoACTBO K pellIeHHIO 3a/1a4 M0 Kypcy OO1EeNd (PU3UKH. -
- M.: Beici. k. 1977.-351 c.

11. CasenbeB M.B. COopHUK 3a/1a4 U BONPOCOB 110 o0uien Gpusuke.- M.: Hayka,
1988.-288 c.

12. SIBopekuit b. M., Jletnad A. A. CnpaBounuk 1o ¢pusuke.- M.: Hayka,
1990. - 624 ¢. _

13. Ky3rnun X. CnpaBoyHuK 11o ¢puzuke. - M.: Mup, 1985. - 520 c.



5.3 Meroau4yecKHe YKa3aHUsI U 10CO0HU
«MexaHuKa U MOJIeKYJIsIpHash (PU3uKa»

1. Tlocobue «Teopusi morpemHocTer» Mo Kypcy «®uszuka» s CTYIAEHTOB BCEX
crieanibaocteit/ O.I1. Conosuosa; Kad. «®usukay. — 'omens: I'TTY, 2007. — 38c.,
M/yK 3419.

2. MexaHuka U MoJsieKyJsgpHas (pu3nKa: NpakTUKyM 110 Kypcy «Pu3uka» Jjis CTyIeHTOB
Bcex crielmanpHocTel nHeBHOM (opMbl 00ydenus: B3u. Y. 1/ O.M. IIponesuy, C.B.
[Tuckynos. — ['omens: [TTY um. [1.0. Cyxoro, 2010. — 69c., M/YK 154511

3. Mexanuka: Jjrabopatop. MNpakTUKym 10 Kypcy «®Duzumka» i CTyAEHTOB TEXH.
crienmasbHocTel aHeB. Gpopmbl 00yuenus / C. B. [Tuckynos, O. WM. Ilponesuy, 11. C.
[1laroBanos. — 'omens: [TTY um. I. O. Cyxoro, 2013. — 48 ¢., M/yk 4176.

4. TapmoHHueckue KonebaHus ¥ BOJHBIL: JabopaTop. HPAKTHUKyM MO Kypey «(Du3MKa»
VIS CTYZICHTOB MHIKEHep.-TeXH. creluanpHocteid AHeB. (¢opmbl o0ydenus / 11 C.
[1lanoBasnos. - 'omens: [T TY um. I1. O. Cyxoro. 2010. - 46 c., M/yk 125531.

5. MonexkynsipHas ¢u3MKa U TepMOJMHAMHUKA: JA0OPATOPHbIA TMPAKTUKYM IO KypCy
«Du3rkay sl CTYJAEHTOB TEXHUUYECKHUX CIEMaIbHOCTell THEBHOM U 3a04HOH (pOpM
o6yuenus/ O.U. I[lponesuy, C.B. IMuckynos. — I'omens: I'TTY um. 11.0O.Cyxoro,
2011.—50c., m/yk 4055.

6. Mexanuka M MoJeKyjspHas (u3MKa: Kype JeKUMH 0o Kypcy «Dusuka» s

CTYIEHTOB BCEX CIEIMalbHOCTEN AHEB. U 3a04. (opm oOydeHus / A. A. llaHKOB. -
Fomens: [TTY um. I1. O. Cyxoro, 2012. - 145 c., m/yk 31255.

«DNEKTPUYECTBO U MArHETU3 M

7. DIIEKTPUYECTBO W MArHeTU3M: KypcC JEKLHUN 110 OJJHOMM. TUCLUIUIMHE JJIs CTY/IEHTOB
TeXH. CrielaIbHOCTEH IHEB. U 3a04. popm oOyuenus: B 3 u. Y. 2/ I1. A. Xuno. A. K.
Kpasuenxo. - lomens: [T TY um. I1. O. Cyxoro. 2013. - 274 ¢.,, mM/yk 32931.

8. DIEeKTpUUECTBO U MArHeTU3M: MPAKTUKYM I10 Kypcy «PDu3suka» s CTYIEHTOB BCEX
crierManbHocTelt nHeBHOM (opmbl o0yuenns: B3u. Y. 2/ A.M. Kpasuenxo, 1L/l

[Merpamenko, ILA. Xuno. — I'omens: TTTY um. ILO. Cyxoro, 2010. — 68c., M/YK

3981.
9. M3ydeHHe OCHOBHBIX XapaKTEPUCTHUK EKTPOU3MEPHTENILHBIX MPUOOPOB: 1adopaTop.

PaKTHKYM 110 Kypcy «Du3uKa» [Uisi CTYIeHTOB BCEX CIELHaNbHOCTEH AHEB. (OPME
o6yuenus. Y. 2. Dnexrpuuectso u maraerusm /I1. A. Xuno, A. M. Kpasyerko, C. B.
[Tuckynos. - lomens: [TTY um. I1. O. Cyxoro, 2012. - 35 ¢., M/yk 4127.

10. JlaBopaTopHbIil MPAKTUKYM «DJIEKTPHUYECTBO U MAarHETH3M» IO Kypcy «Pu3znka» 1
CTYZEHTOB BCEX CleLUaNbHOCTel THEBHOM (popmbl 00yUueHHs Y. ] / J1.M. Kypbarosa,
O.U. Tlponesuu, [1.A. Xuno; kadp. «Pusuxa». — | omens: [TTY, 2010. — 64c., M/yK
3909.

1 1. JTaBopaTopHblii NPaKTHKYM «DJIEKTPHIECTBO U MarHETH3M» 0 Kypcy «Du3uKa» 1
CTYIEHTOB BCEX CIIEUHAJIbHOCTEH JHEBHOMU bopMbl  00yuenuss 4.2 / B.M.
Jpo6snuesckuii, A.M. KpaBuenko, [LA. Xuno; kad. «Duznka». — ['omens: ITTY,
2009. — 63c., m/yk 3871.



2. DneKkTpuuecTBO U MarHeTHU3M. 1abopaTOPHBIM MPAKTUKYM IIO KyPCy «Duzuka» I
CTYJIEHTOB BCEX CIerabHOCTEHN JIHEBHON (POPMEI o6yuenus: B34. U.3 / ILA. Xuio,

A.WN. Kpasuenko, B.M. JlpoGpimeBckuif; Kad. «DusuKa». — Tomens: ITTY, 2010. —
46¢., m/yxk 3934,

13. Onruka, aroMHast 4 sepHasd du3rKa: KOHCIIEKT nekuui mo Kypey «Pusuka» A
CTYJICHTOB [HEBHOM M 3204HOU hopmbl 00ydenus / A.A. [Tankos, I1.A. XuI0. —
Comens: TTTY um. IL.O. Cyxoro, 2009. - 170 c., M/yK S81JI.

4. Ontuka, aroMHass ¥ siaepHas (u3uKa: NPaKTHKYM 1O kypcy «@Pusnka» s

CTYJIEHTOB TEXHUYECKHUX crelanbHOCTeH THEBHOM (opMbl 00yUEeHHS: B 3 q, U3./
TA. Xwio., AW Kpasuenxo, I.JI. lleTpameHKo. = Tomens: TTTY umm. ILO.

Cyxoro, 2011.— 54 c., M/yK 235511

15 duznueckas OITHKA: JJAOOPATOPHBIN MPAKTUKYM IO KyPCy «Du3nKay Ui CTyIEHTOB
rexI. ClelHaTLHOCTeH THEBHOM (GOpMBI O0yUIEHHUSL. J.3. OnTuka, aToMHas U sA€pHasd
buzuka / I1.C. lllamoBajos. B.W. JlpoGsrueBckuii. — 1 oMelb: ITTY umm. ILO.

Cyxoro, 2012.—50 c. , M/yK 4137.

16. TlpaxTryeckoe nocoodue «OrTHKa, aToMHas W siepHas QHU3MKay K BBIITOJTHEHHIO
n1abopaTopHbIX padoT Mo Kypcey «Duzukay s CTy. AHEBHOTO OTACJICHMA. 4. 3/
E A Axcenkun, HU. Kabaes, A.M. KpaBu€HKO H IIp.. Kad. «Pusnka». — 1 oMelb:

ITTY, 2002. — 80c¢., M/yk 2667
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6. [IporokoJi cortacoBanusi y4eOHOH HPOrpaMmMbl
¢ JIPYIMMH JIHCIHHIIHHAME CHCHHATBLHOCTH

— _— = =

Periecnue, NpUHATOE |

3aBe/j ol Kade/ipon «Pr3rMKay

Hazpanue JIMCIHUILTAHBL, Hazgarnue [Ipeuioxenus 00
C KOTOPOU Tpedyercs KaeJpbl U3MEHEHUSX B kad e IpoH,
COTJIAaCOBAHMC coJICpKatUu pa3pa0oTaBlLcH
yueOHomn yUEeOHY1I0
[pOrpaMMmbl 110 [TpOTrpamMMmy
H3y4yaeMon (¢ yKazaHuem JlaThbl
AUCHUTIIIATC i Ne IpOTOKOJ1A)
l 2 4
Beiciias maremaruka | Boiciias
MaTCMATHUKA
XuJio TLA.



