denepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTEeNIbHOE YUPEKICHUE
BBICIIETO 00Opa30BaHUS

CAHKT-IIETEPBYPI'CKMIA FOCYgAPCTBEHHBIﬁ
APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa CtpoutensHoi GU3HKH U XUMUH

VTBEPXJIALIO

HauanpHuK yueOHO-METOIMYECKOTO YIPaBICHUS
Mwuxainos Cepreit TOAMNCaHO LGPOBOI NOANKMCHIO: (9}

Bravmuposi mmainos Ceprensnanmimosns (. 8. M X aJIOB
«29» mrons 2021r.

PABOYASA ITIPOI'PAMMA JUCHUIIJIMHBI (MO YJISA)

dusuka
HanpasieHue noaroroBku/cnenunanbHocTh 08.03.01 CtpoutenscTBo

HanpaBJICHHOCTH (poduitk)/cnennanu3anus 00pa3oBaTebHON IporpaMMbl [IpoMBIIITIEHHOE U Tpa)KIaHCKOE
CTPOUTEIIBCTBO

®opma o0yyeHus 3a0uHast

Cankr-IlerepOypr, 2021



1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

[ensiMu OCBOEHMSI TUCIUIUIMHBI SIBISIOTCS: O3HAKOMJIEHHE CTYAECHTOB C COBPEMEHHOW (hM3MUYECKOM
KapTUHOW MHpa, (HopMHpOBaHHE y CTYICHTOB E€CTECTBEHHOHAYYHOTO MHUPOBO33PEHUSI U COBPEMEHHOTO
(hUBUYECKOTO MBINIUICHHS, 00yYeHUE TPaMOTHOMY NMPUMEHEHHIO TOJOKCHUH (yHAaMEHTAIBHOW (U3UKUA K
HAyYHOMY aHAJIM3y CUTYyallud, C KOTOPHIMU CHEIHAIUCTy MPHICTCS CTAIKHBATHCS MPU CO3JTaHUU HOBBIX
TEXHOJIOTHIA.

B pesynbraTe OCBOCHHS MUCHHMILTUHBI «DU3HKA» CTYACHT JODKCH M3YUUTh (U3NYCCKUE SIBICHUS U
3aKOHBI MPHUPOJIbI, TPAHHUIBI WX NPUMEHHMOCTH, NPUMEHEHHE 3aKOHOB B BAXKHEHIIMX MPAKTUYECKUX
MIPUIOKCHUSX; TTO3HAKOMHUTHCS ¢ OCHOBHBIMHU (DU3MUYECKUMHU BEIMYMHAMH, 3HATh UX ONPECICHUE, CMBICIH,
CHoCcOoObl M eIWHUIBI W3MEpPEHUs; 3HaTh HA3HAYCHHE W MPHUHLMUIBI JEHCTBUS BaXKHEHIINX (QHU3NYECKUX

npuOOpOB.

3az[aanI/I OCBOCHUA NUCLHHUIIIINHBI ABJIAIOTCA:

* U3y4€HHE OCHOBHBIX (PU3NYECKUX SBJICHUMH, OBIaieHHE QyHIaMEHTAIbHBIMU MIOHATUAMH, 3aKOHAMH U
TEOPHUSIMH KJIACCUYECKON M COBPEMEHHOH (PU3HKH, a TAK)KE METOJIaMH (PU3HMUECKOTO UCCIIEIOBAHMS;

* OBJIaJICHHUE IIPUEMaMU U METOJIaMH pEIlIeHHs] KOHKPETHBIX 3a/1a4 U3 Pa3jIn4yHbIX o0sacTel (pU3HKH;

* O3HAKOMJIEHHE C COBPEMEHHOW M3MEPUTEIBHON anmaparypoii, popMupoBaHUEe HABBIKOB IPOBEICHUS
(bU3MYECKOro SKCIIEPUMEHTa, YMEHHUE BbIIEISATh KOHKPETHOE (PU3NYECKOE COo/lepKaHie B IPUKIIAIHBIX 3a7a4ax

OyaymieH criennaibHOCTH;

* U3YUCHUC UCTOPUHU PA3BUTHUS (1)I/ISI/IKI/I.

2. IlepeyeHb NJIAHHMPYEMBIX Pe3yJbTATOB OOy4YeHHS] MO IMCHMIUVINHE (MOAYJK0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN I

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIIMHU

KOI[ 1 HAMMCHOBAHUC
HHJUKaTOpa JOCTUKCHUA

[Inanupyemble pe3yabTaTbl 00y4eHUs 110
JTHUCLUILINHE, 00eCTIeYnBaloIINe JOCTHKCHNE

KOMIIETEHIIH IUTAHUPYEMBIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 Cnocoben pemars|OIIK-1.1 BrisiBnenue u|3HaeT
3ajaun  npogeccuoHanbHOU [KiIaccuukanus (U3NYECKUX HM|OCHOBHBIE  3aKOHbI  (M3UKM U METOMbI
NESTeTbHOCTH HAa OCHOBE|XHMHUYECKHX MIPOIIECCOB, |(PU3NIECKUX MCCIIeIOBAaHUN
UCTOJIb30BAHUS OpOTEeKaIUX Ha  O0beKTe[ymeer
TEOPETUYECKHIX u|mpodeccnoHanTbHON WCTIOJIH30BATh (bU3NKO-MaTeMaTHIECKUN
MPAKTUYECKHX OCHOB|/1€ATEILHOCTH anmapar Jjs peleHus npo0ieM, BO3HUKAIOLIIX
€CTECTBEHHBIX " B X0/i€ MpOo(eCCUOHATbHOMN J1€TabHOCTH
TEXHUYECKHUX HayK, a TaKxKe BJIajeeT HABbIKAMH
MaTeMaTHYECKOTO armapaTa METOJaMH  MAaTeMaTH4YecKOr0  aHalu3a M|

MOJIETUPOBAHMS, TEOPETUYECKOT O u

HKCIEPUMEHTATHHOTO UCCIIETOBAHHS
OIIK-1 Cnocoben pemats|OITK-1.11 OnpeneneHue|3naer
3a7a4l NPO(EeCcCCHOHATBHOMN |XapaKTePUCTHK IPOLIECCOB|3aKOHBI (DM3UKH IIPOLIECCOB PACIPENEIICHHS,
NeITeIbHOCTH Ha OCHOBE|pacnpenesneHus, npeodpa3oBaHus " UCIIOJIb30BaHUS
HCTIOJIB30BAHUS npeoOpa3oBaHuUs U|[2JIEKTPHYECKOW DHEPTHH B  DIIEKTPHUYECKUX
TEOPETUYECKHUX U|UCIOIB30BAHUS  IJIEKTPHUECKOM [1IersixX
MPAKTUYECKIX OCHOB|?HEPTUH B JEKTPUIECKUX IETISIX [yMeeT
€CTECTBEHHBIX U NPUMEHSATh B  TPOLECCH  pacHpeaeeHus,
TEXHUYECKHX HayK, a TaKxKe npeoOpa3oBaHus " WCTIOJIh30BAHUS

MAaTEMaTUYCCKOT O allrapara

JJIEKTPUYECKOM DSHEPruM B  DIEKTPUYECKHUX
ensx

BJIaJieeT HABbIKAMM

HaBBEIKAMH onpeaeeHus (bU3UIECKUX
XapaKTEPUCTHUK B AJEKTPUUECKUX LETSAX




OIIK-1 Cnoco6en pemrars|OI1K-1.2 Onpenenenue|3Haer
3agaun  MPOo(ECCUOHATLHON|XapaKTePUCTHK  (PU3MUYECKOTO|KOJIMUECTBEHHBIE u Ka4yeCTBEHHbBIC
NEeSTeIbHOCTH Ha OCHOBe|mpoliecca (sIBEHHUS),|XapaKTEPUCTUKHI busznyeckux  SBICHUH,
UCTIOJIb30BaHUS XapakTepHOro s  OOBEKTOB|MPOLIECCOB U OOBEKTOB
TEOPETUYECKHUX U |npodeccnoHaIbHON ymeeT
NPaKTUYECKUX OCHOB|JIEATENILHOCTH,  HAa  OCHOBE|UCIOJIH30BATH KayeCTBEHHbBIE U
€CTECTBEHHBIX 1| TEOPETHIECKOT0 KOJIMYECTBEHHbIE (U3NUECKUE XaPAKTEPUCTUKH
TEXHUYECKUX HAyK, a Takke|(3KCIePHUMEHTAIBHOTO) 00BeKTa
MaTeMaTUYECKOTO anrmapaTa [MCCieI0BaHus BJIaJieeT HABbIKAMH
METOJaMHU OMpPENEICHHUsS] KOJIMYECTBEHHBIX H
KayeCTBEHHBIX XapaKTEPUCTHK (U3UIECKOTO
nporecca
OIIK-1 Cnocoben pemats|OIIK-1.4 [IpencraBienue|3naer
3aJaud MpodecCHOHaNbHON|0a30BbIX 1U1s1|6a30BbIe JUISE npodeccuoHanbHOM
JeSITeIbHOCTH Ha  OCHOBE|MpO(hecCHOHATBEHON cdepsbi|nesaTensHOCTH  (U3UYECKHE  TPOIECChl U
UCIIOJIb30BaHUS buznyecKux  MPOLECCOB  H|SIBJICHUS
TEOPETUIECKUX W|SIBJICHUN B BUJIE|yMeeT
MPAKTHYECKHUX OCHOB|MaTeMaTH4eCKOro(1x) 00OCHOBBIBAaTh TPAHUIBI MPUMEHUMOCTH H
€CTECTBEHHBIX u|ypaBHeHus(i1) HayalbHbIE  yCJOBUS IS pa3iIM4YHBIX
TEXHUUYECKUX HAYK, a TaKXKe (hU3MYECKUX MTPOIIECCOB
MaTeMaTHYECKOTO amrmapara BJIajleeT HABbIKAMH
CIOCOOHOCTBIO OIHCHIBATH buznueckue
SIBJICHHSI MATEMaTHYECKIMH YPABHEHUSIMH.
OIIK-1 Cnocoben pemats|OIIK-1.5  BpiGbop  06a3oBbIX|3HaeT
3amaun  Mpo(eCCHOHANBPHON|(DU3NYECKNX W XUMHUYECKUX|pyHIameHTanpHbIE  (U3UYECKHE  3aKOHHI,
NESTEIbHOCTH Ha OCHOBE|3aKOHOB JJIs peIIeHHs 3a7au|ONUCHIBAIOIINE MPOIECCHI U SIBICHUS
UCTIOJIb30BaHUS npodeccuOHATBLHON ymeeT
TEOPETUUECKHUX U| e TeNbHOCTH BBIOpAThH L pelieHus 3a1a4
PaKTUYECKUX OCHOB npodeccnoHaIbHON JeSTeTbHOCTH
€CTECTBEHHBIX u COOTBETCTBYIOIIME (PyHIAMEHTAJIbHBIE 3aKOHBI
TEXHUYECKUX HAyK, a TaKKe buznkn
MaTeMaTHYEeCKOro amnmnapara BJIajeeT HABbIKAMH
CTIIOCOOHOCTBIO  OTPENENHUTh CTETNEeHb CBOEH
00pa30BaHHOCTH B JAHHOM BOIpOCE
YK-1 Cnocoben|YK-1.1 Bri6op|3Haer
OCYIIECTBIISITh MOMCK, [HH()OPMAITOHHBIX PECYPCOB JUISI|O CYIIECTBOBAHUH PA3JIMYHBIX BHIIOB PECYpPCOB
KPUTUYECKMH  aHalu3  U|MOUCKa UHpOpMALIUU B|uH(popManmu
CUHTE3 nH(pOpMaLnH,|COOTBETCTBUU C TOCTaBJICHHOM|ymMeeT
OPUMEHSTh CHUCTEMHBIH |3a1aueit aHaM3upoBaTh ~ M3 CHOHUCKa  PECypCcOB
NOAXOA  JUIS  peIIeHUs HE0O0XOMMBIE, B COOTBETCTBHH C IIOCTABIICHHOMN
MIOCTaBJIEHHBIX 3a]a4 3agaueit
BJIajieeT HABBIKAMH
HaBBIKAMU MIOUCKA UHPOpMALIUU B

COOTBETCTBHH C IIOCTABIICHHOM 3aauei




YK-1 Cnocoben
OCYIIECTBIISATh TIOWCK,
KpUTUYECKUI  aHAIU3 |
CUHTE3 uHpOpMaLuHy,
MPUMEHSITD CUCTEMHBII
HOAXOA Ui peIIeHUs

IIOCTABJICHHBIX 3aJ1a4

VK-1.5 BrisgBieHHe CHCTEMHBIX
CBSI3€ M OTHOLICHHH MEXKIY
HU3y4aeMbIMU SIBIICHHUSIMU,
mpoleccaMi W/HiId OOBEKTaMHU
Ha OCHOBE MPUHATON MapaJurMbl

3HaeT

MOHATHUE CUCTEMHOIO ITOIXO0Ja IS BHIIBICHUS
CHCTEMHBIX CBSI3€l M OTHOIIECHUUA MEXKIY
M3Y4aeMbIMHU SIBJICHHSIMH, MPOIIECCAMU W/UITU
00bEKTaMHU Ha OCHOBE MIPUHATOM MapaurMbl
ymeeT

MMOHATHE CUCTEMHOI'O ITOIXO0/a I/ BEIABICHUS
CHCTEMHBIX CBSI3€l M OTHOLIEHUWA MEXKIY
M3y4aeMbIMHU SIBIICHUSIMH, IIPOLIECCAMH H/WUIH
00bEKTaMHU Ha OCHOBE MTPUHATOM MapaurMbl
BJIajleeT HAaBBIKAMH

HaBbIKaMH ()OPMHUPOBAHKS CUCTEMHBIX CBSI3CH 1
OTHOILICHUNA MEXAY H3y4aeMbIMU SIBIICHUSIMH,
mporeccaMu  W/wid 00bEKTaMH Ha OCHOBE
IIPUHATOM NapagurMbl

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJISA) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl
Hannas pucnuruiiHa (Momyib) BkimoueHa B brok «ucuumnunel, momynu» b1.0.11 ocHoBHOIA
npodeccuonansHoi oOpazoBarenbHOU mporpaMMbl 08.03.01 CTpouTENbCTBO U OTHOCUTCS K 00S3aTEIBHOM

qaCTu yqe6H0ro I1J1aHa.




JluctumiiiHa OTHOCUTCSI K 0a30BOM 4acTH MaTEMaTHYECKOTO M €CTECTBEHHO-HAaydHOro mnukma. OHa
OCHOBBIBAaeTCs Ha 3HAHMIX, HABBIKAX M YMEHHUAX, IPUOOPETEHHBIX B pe3ysbTaTe OCBOCHUS (PU3MKHU «Oa30BBIN
YPOBEHbY:

MexaHnuka

1. KunemaTuka: MEXaHUYECKOE IBUJKEHUE, ITyTh, IEPEMELIEHUE, CKOPOCTh, yckopeHue. PaBHOMEpHOE 1
PaBHOIIEPEMEHHOE JIBUKCHHUE.

2. Nunamuka: IlepBbiil 3akoH HeroToHa. MHepuuanbHble cucteMsl oTcueTa. Bropoii 3akon Helorona,
Macca, cwia. Tperuit 3akoH HproToHa. 3akOoH BceMUpHOro TsaroteHusa. 3akoH ['yka. Mmnynbc. 3akoH
coxpaHeHUs umnyibca. KuHetndeckas u moTeHIMAIbHAs SHEPrUs. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.
PaboTa, MOIIHOCTE.

MonexynsipHas ¢pusuka. TennoBbie sIBICHUS.

1. OcHOBBI MOJIEKYISIPHO-KMHETHYECKOUN Teopun. OcHoBHOE ypaBHeHne MKT.

2. YpaBHEHHE COCTOSTHUS UICAIBHOTO ra3a. ['a30Bble 3aKOHBI.

3. IlepBolii 3akOoH TepMoaWHaMHUKU. PaboTa mpu u3MeHeHWH oObeMma raza. BHyTpeHHsst sHeprus
uaeasbHOro rasza. IlpuMeHeHne mepBOTO 3aKOHA TEPMOJWHAMHKH JUISI M30MPOIECCOB - AnnabaTudeckuit
npouecc. CUIOBbIE MAllIMHBI, K.II.J. TEIJIOBOM MAlllWHBIL.

4. VI3MeHeHHe arperaTHOro COCTOSTHUS BellecTBa (TUIaBIeHUE, apooOpa3oBaHKe, KOHICH AU ).

OeKkTpocTaTHKa

l. OnekTpuueckue 3apanapl. 3akoH uX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTh
3JIeKTpocTaTudeckoro noss. CuinoBble TUHUY 1oJis. [IpuHIMI cyneprno3unuu nojieu.

2. PaboTa 1o nepeMeIneHuIo 3IeKTPHUIECKOro 3apsiia B anekTpudeckoM nose. IloTenmmann.

Pa3znocTh noteHuanos.

3. DnektpoemkocTh. KoHaeHcaTOpbl. DJIEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpa. OJHEPrus
ANEKTPUYECKOTO OISl KOHJIEHCATOPA.

3aKOHBI MOCTOSTHHOTO TOKA.

1. Cuna toka. Conpotusienue. 3akon Oma 115 ydyacTka L.

2. DnexTpoaBwKyIas cuia. 3akoH OMa JJist 3aMKHYTOM 1IeTH.

3. Pabora u momHocTs ToKa. 3akoH [xoyns-Jlenma.

MarunuTtHoe nojie. JIeKTPO-MarHuTHAsT HHTYKIIHSL.

1. MarnutHoe none. Maaykuus marautHoro nojist. Cuna Ammepa.

2. JIBmxeHue 3apspKeHHBIX 9acTull B MarHuTHOM Toste. Cuita JlopeHiia.

3. MarHuTHbId NOTOK. 3aKOH 3JEKTPOMArHUTHOW MHAYKIMU. CaMOMHAYKLMS. DHEPrus MarHUTHOTO
OIS

MexaHuyeckue 1 3JeKTpOMarHuTHbIE KoJeOaHu .

1. "'apmonnueckoe konedanue. Maremarnyeckuii MasiTHUK. [Ipy>KUHHBIN MasiTHUK.

2. BonHbl. YpaBHeHUE BOJIHBI. J[JTMHA BOIHBI, 3ByKOBBIE BOJIHBI.

3. KonebaTenbHbIi KOHTYp. DIIEKTPOMarHUTHBIE KOJIEOAHUS, UX TIEPUOJI. DIEKTPOMArHUTHBIC BOJTHBI.

Ornruka.

1. 3akoHBI OTpakeHUs U TIpesIoMiIeHHs cBeTa. [loyiHOe BHYTpeHHEE  OTpakKeHHE CBETA.

2. JIunzsel. [Toctpoenue nzobpaxenus B muH3ax. GopMyna JIUH3HL.

3. Mucnepcus csera. UaTepdepenius u nudpakius CBETOBBIX BOJH.

KBantoBas  ¢Qusuka.

1. ®oroaddexrt. YpaBuenue DitHmreitHa it doTodrddexta. PoTOHBI. DHEprusi, Macca, UMITYIbC
¢doroHna.

2. CtpoeHune aToma

Ne Kon n HanMeHoBaHUe UHIUKATOpa
[Tocnenyromuye TUCIUIIIIMHBL
/1 JIOCTHKEHHUS KOMITETCHIINHA
OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK -

1 |CrpoutensHble Mmatepuaisl. YacTts 2 39

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK -

2 |MexaHunka >KHIKOCTH U ra3a 1.5, OTIK-1.7, OTIK.3.2

3 |CrpouTenbpHas MEXaHHUKA OIIK-6.11, OIIK-6.12, [TKO-4.5




OIIK-1.11, OIIK-3.1, OIIK-4.2, OIIK-

DNEKTPOTEXHHUKA U AJIEKTPOCHA0KeHUE 4.6. OTIK-6.14

OIIK-5.8, OIIK-7.1, OIIK-7.2, OIIK -
7.3, OIIK-7.4, OIIK-7.5, OIIK-7.6,
OIIK-7.7, OIIK-7.8

Mertposorusi, cTaHaapTH3anus, cepTUUKaLUsi U YIpaBlIeHUE
KaueCTBOM




[TogroroBka K mpolexype 3alluThl W 3allUTa BBITYCKHOM
KBaJTM(PUKAITMOHHON pabOTHI

VYK-1.1, YK-1.2, VK-1.3, VK-1.4, VK-
1.5, YK-1.6, YK-1.7, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, VK-2.5, VK-2.6, YK-
3.1, YK-3.2, VK-3.3, VK-3.4, YK-3.5,
VYK-4.1, YK-4.2, YK-4.3, VK-4 .4, YK-
4.5, YK-4.6, YK-5.1, YK-5.2, VK-5.3,
VYK-5.4, YK-5.5, YK-5.6, VK-5.7, VK-
5.8, YK-5.9, VK-6.1, YK-6.2, YK-6.3,
VYK-6.4, YK-6.5, YK-6.6, VK-6.7, YK-
7.1, YK-7.2, YK-7.3, YK-7.4, YK-7.5,
VYK-8.1, YK-8.2, YK-8.3, VK-8.4, YK-
8.5, OIIK-1.1, OIIK-1.2, OIIK-1.3,
OIIK-1.4, OIIK-1.5, OIIK- 1.6, OIIK-
1.7, OIIK-1.8, OIIK-1.9, OIIK-1.10,
OIIK-1.11, OIIK-3.1, OIIK-3.2, OIIK-
3.3, OIIK-3.4, OIIK- 3.5, OIIK-3.6,
OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-
4.1, OIIK-4.2, OIIK- 4.3, OIIK-4.4,
OIIK-4.5, OIIK-4.6, OIIK-5.1, OIIK-
5.2, OIIK-5.3, OIIK- 5.4, OIIK-5.5,
OIIK-5.6, OIIK-5.7, OIIK-5.8, OIIK-
5.9, OIIK-5.10, OIIK-5.11, OIIK-6.1,
OIIK-6.2, OIIK -6.3, OIIK-6.4, OIIK-
6.5, OIIK-6.6, OIIK-6.7, OIIK-6.8,
OIIK-6.9, OIIK- 6.10, OIIK-6.11,
OIIK-6.12, OIIK- 6.13, OIIK-6.14,
OIIK-6.15, OIIK- 6.16, OIIK-6.17,
OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK-
7.4, OIIK-7.5, OIIK- 7.6, OIIK-7.7,
OIIK-7.8, OIIK-8.1, OIIK-8.2, OIIK-
8.3, OIIK-8.4, OIIK- 8.5, OIIK-9.1,
OIIK-9.2, OIIK-9.3, OIIK-9.4, OIIK-
9.5, OIIK-9.6, OIIK- 9.7, OIIK-10.1,
OIIK-10.2, OIIK- 10.3, OIIK-10.4,
OIIK-10.5, IIKO- 3.1, ITKO-3.2, IIKO-
3.3, IIKO-3.4, IIKO-3.5, IIKO-3.6,
ITKO-3.7, IIKO- 3.8, IIKO-3.9, I1IKO-
4.1, TIKO-4.2, TIKO-4.3, IIKO-4.4,
IIKO-4.5, TIKO- 4.6, IIKO-4.7, IIKO-
4.8, TIKO-5.1, IIKO-5.2, TIKO-5.3,
IIKO-5.4, TIKO- 5.5, IIKO-5.6, IIKO-
6.1, TIKO-6.2, TIKO-6.3, IIKO-6.4,
ITKO-6.5, IIKO- 6.6, IIKO-6.7, IIKO-
6.8, TIKO-6.9, TIKO-7.1, IIKO-7.2,
[1KO-7.3, IIKO- 7.4, IIKO-7.5, I1IKO-
7.6, TIKO-8.1, IIKO-8.2, IIKO-8.3,
IIKO-8.4, IIKO- 8.5, IIKC-1.1, ITIKC-
1.2, TIKC-1.3, IIKC-1.4, IIKC-2.1,
IIKC-2.2, TIKC- 2.3, TIKC-3.1, ITIKC-
3.2, TIKC-3.3, IIKC-3.4, IIKC-3.5,
[TIKC-4.1, TIKC- 4.2, TIKC-4.3, TIKC-
5.1, TIKC-5.2, IIKC-5.3, IIKC-6.1,
[TIKC-6.2, TIKC- 7.1, TIKC-8.1, IIKC-
8.2, YK-9.1, VK- 9.2, VK-9.3, VK-9.4,




VK-9.5, YK-10.1, YK-10.2, VK-10.3,
OIIK-2.1, OTIK-2.2, OITK-2.3, OIIK-
2.4, TIK(I))-1.1, TIK(1D)-1.2, TIK(LD)-
1.3, IKAD- 1.4, TIK(I])-1.5

7 |WnxenepHas reosorus

VYK-2.4, OIIK-3.2, OIIK-3.3, OIIK-
3.7, OIIK-4.2, OIIK-4.6, OIIK-5.1,
OIIK-5.2, OIIK-5.4, OIIK-5.6, OIIK-
5.7, OIIK-5.8, OIIK-5.9, OIIK-5.10,
OIIK-5.11, OIIK-2.4

8 [Mexanuka rpyHTOB

YK-2.1, YK-2.2, OIIK-3.1, OIIK- 3.2,
OIIK-6.9, OIIK-6.11, OIIK-6.13

9 |Compotunenue marepuanon

OIIK-3.2, IIKO-4.4, TIKO-4.5

10 |TexHuueckas MeXaHHKa OIIK-1.4, OIIK-1.5

VK-8.1, YK-8.2, YK-8.3, YK-8.4, YK-
11 |be3omacHOCTE KU3HEAEATEIHHOCTH 8.5

I[IKC-1.1, TIKC-1.2, TIKC-1.3, TIKC-
12 |OGcnenoBanue 31aHUN U COOPYKEHUN 1.4, TIKC-3.1, IIKC-3.2, IIKC-3.3,

[IKC-3.4, [IKC-3.5

4. O0beM aUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €JIMHHMLAX € YKa3aHHEM KOJHMYeCTBA aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy o0y4yawiuxcsi ¢ npenojgaBarejieM (10 BHAAM y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJbHYI0 padoTy 00y4Yaromuxcst

Kypc
W3 Hux yacel Ha
Bun y4ueOHo# paboTh Beero MIPAKTUYECKYIO
4acoB 1
IOATOTOBKY
KonTakTHas padora 24 24
Jlexnmonnsie 3auaTus (JIek) 8 0 8
Jlaboparopusie 3ansaTus (J1ad) 8 0 8
IMpaktuaeckue 3austus (I1p) 8 0 8
HMuasi koHTAKTHAs1 pab0Ta, B TOM YMCJIe: 1,35 1,35
KOHCYJIbTAIIUU 110 KYypCOBOU paboTe (IIPOeKTY),
KOHTPOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTalMIO (Cava 3a4era,
3aueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHI 0,1 0,1
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO 105 105
(KoHCYNBTAIUS TIEpe]] 9K3aMEHOM U c1aya ' '
Yachbl HA KOHTPOJIb 11,65 11,65
CamocrositesbHast pabora (CP) 179 179
O0mas Tpy10eMKOCTh JUCHUIIITUHBI (MOLYJIs1)
yacel:| 216 216
3aYeTHbIE eMUHUILI: 6 6

5. Conep:kanue QUCHUILIMHBI (MOAYJIsl), CTPYKTYPHMPOBAaHHOE IO pa3gegaM (TeMaM) ¢ yKa3aHHUeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH

5.1. TemaTrueckuii MIaH JUCIUTLIAHBI (MOJTYIS)




Pa3ﬂem,1 JHUCIHUILTNHBI

Kypc

Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac.

JIEKIIUHU

I13

JIP

13 HUX Ha
HIPaKTH-
YECKYIO
TIOATO-

TOBKY

BCECTO

BCErO

13 HUX Ha
HIPaKTH-
YeCKYIO
MIOATO-

TOBKY

BCErO

U3 HUX Ha
MPaKTH-
YECKYI0
HIOATO-

TOBKY

CP

Bcero,
gac.

Kon
WHIUKATOP
a
JTOCTHKEHH
i
KOMIIETEHI]
347}

1 paznen. ®uznyueckre OCHOBbI

MEXaHHUKH

1.1.

dusnyeckrue OCHOBEI MEXaHUKHU

0.4

0,4

10

11,8

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
VK-1.5,
YK-1.1

1.2.

Z[I/IHaMI/IKa MNOCTYHATCIIbHOI'O U
BpamaTCJIbHOIr0 ABMIKCHUA

0,4

0.4

0,5

10

11,3

YK-1.5,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.1

1.3.

Pabota u sneprus

0,5

0,5

0,5

10

11,5

VK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

1.4.

Mexanuka BpAaIaTeIbHOTO
JNBUKEHUS TBEPAOTO TEIA.

0,5

0,5

10

11

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

1.5.

dusnka kojiebaHUil ¥ BOJIH.

0,5

0,5

12

13

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

2 pasznen. MounekynspHas
¢du3nKa 1 TepMOANHAMHKA

2.1.

OcHoBBI MOJIEKYJIIPHO-
KHMHETUYECKON TEOPUHU

0,4

0,4

10

11,8

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIlK-1.2




2.2.

Cratucruueckas pusmka.

0,4

04

10

10,8

VK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

VYK-1.1,
OIIK-1.2

2.3.

OCHOBBI TEPMOIMHAMUKH

0,5

0,5

0,5

6,5

VK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

VYK-1.1,
OIIK-1.2

2.4.

SIBrieHus nepeHoca.

0,4

0,4

0,5

9,3

VK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

3 pazzen. DJIEKTPUIYECTBO U
MarHeTH3M

3.1.

DneKTpocTaTuKa

0,3

0,3

8,6

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

3.2.

IlocTOsTHHBII TOK

0,3

0,3

9,6

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2,
OIlK-1.11

3.3.

MarautHoe TmojJe B BakKyyMe.
3akon buo-Caapa-Jlamiaca

0,3

0,3

0,5

10

111

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2,
OIlK-1.11

3.4.

JlelicTBUE€ MarHUTHOTO TOJISI Ha
JBHKYILHECS 3apsA/ibl U TOKH.

0,3

0,3

10

10,6

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

3.5.

MarauTHrsle CBOMCTBA BEIIECTBA.

0,3

8,3

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2




3.6.

DNeKTPOMarHuTHAs UHIYKIIHS

0,3

0,4

8,7

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2,
OIIK-1.11

3.7.

OcHoBbl Teopun Makcsena Juist
3JIEKTPOMArHUTHOI'O MOJIA

0,3

0,4

8,7

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

4 paznen. BoaHoBas ontuka

4.1.

WnTepdepenmus creta

0,3

0,4

0,5

9,2

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

4.2.

Judpakuus cBeTa

0,2

0,3

8,5

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

4.3.

HOJ'IHpI/BaI_[I/IH CBCTa

0,2

0,2

6,4

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

5 pazzen. D1eMeHThl KBaHTOBOM
(U3UKK aTOMOB U MOJIEKYI

5.1.

TeroBoe wu3nydyeHHe M €ro
3aKOHBI

0,2

0,4

2,6

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

5.2.

Buemnuit porordpdext. dpdext
KommnTona

0,2

0,3

2,5

YK-1.5,
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,

YK-1.1,
OIIK-1.2

5.3.

[InmanerapHass wmojaenb aroma
Bbopa-Pesepdopna

0,2

0,4

3,6

YK-1.5,
OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,

YK-1.1




YK-1.5,
. OIlK-1.1,
DIIEMEHTHI KBaHTOBOM
OIIK-1.4,
5.4. |MEeXaHHKH. VYpasuenue| 1 | 0,3 4 4,3
[lIpenunrepa OIK-1.5,
YK-1.1,
OIIK-1.2
YK-1.5,
OIlK-1.1,
55 OnemMeHTbl (U3UKH  TBEPAOTrO 103 1 2 33 OIIK-1.4,
Tena. OIIK-1.5,
YK-1.1,
OIIK-1.2
6. |6 pasnein. Has kOHTaKkTHAsA
pabora
YK-1.1,
YK-1.5,
Ou3nyecKkue OCHOBbI MEXAHUKH.
6.1. |Monekymsipuas ~ ¢usuka  u| 1 0,1 OTK-1.1,
TepMOJIMHAMHUKa OlIK-1.2,
OIIK-1.4,
OIIK-1.5
7. |7 pazgen. Konrpoinb
VYK-1.1,
DJIEKTPUYECTBO W MAarHETU3M. YK-1.5,
BomnoBsast omrtuka. DeMEHTHI OIIK-1.1,
7.1. . 1 12,9
KBAaHTOBOW (DU3MKH aTOMOB U OIIK-1.2,
MOJIEKYL. OIIK-1.4,
OIIK-1.5
5.1. JIexuuu
Ne | HaumenoBaHue paszaena o
. HaumenoBanue u KpaTKoe coaep:KaHue JIEKIUI
n/m Y TeMBbI JICKIIH
KunemaTuka noctynaresbHOro | BpallaTE€IbHOTO ABUKEHUS
MarepuanbHas Touka. Tpaekropus, myTh, nepemenieHue. Cucrema orcueTa.
1 ®usnueckue ocHoBbl  [CKOpocTh, yckopeHue. HopmanbHOe M TaHT€HIMAIbHOE YCKOPEHUSI.
MEXaHHKHU KunemaTtuka BpamarenbHOTO ABUKEHUS DJIE€MEHTAPHBIA TOBOPOT. YTIIOBEIE
CKOPOCTb U YCKOPEHHUE, UX CBSI3b C AaHAJIOTUYHBIMU JINHEWHBIMU BETUYMHAMMU.
JlnHamuKa OCTyMaTeIbHOTO IBHKEHUS
JluHaMuKa WNueprmanbHble CUCTEMBI OTCUYETa, 3aKOHBI HhI0TOHA, CHla TSKECTH, BEC Te,
2 MOCTYIATEILHOTO ¥ [CHJIa YIIPYTOCTH, CHIbl TpeHusa. Mmmynbc. 3aKOH COXpaHEHUS HMILYJIbCA.
BpamaTeIbHOro VYpaBHEeHHE [ABUXKEHUS Tella TEPEMEHHOW MacChl. 3aKOH BCEMHUPHOTO
JIBUKCHUS TATOTEHUSI. I'paBuTanmonnoe noJie. Kocmuueckue CKOPOCTH.
HewnneprinanbHbIe CHCTEMBI OTCUETA.
Pabora u sHeprus
Dneprusi, paborta, MomHOCTh. KuHeTHUecKkass M TOTECHIMAIbHAS YHEPTHUU.
3 Pabora u sneprus 3aKOH COXpaHeHHs dHepruu. [ 'paduueckoe mpeacTaBIeHUE SHEPTrUU. Y ap
a0COJIIOTHO YIIPYTUX U HEYNPYTUX Tell.
MexaHurKa BpalaTeIbHOTO ABUKEHUS TBEPJOro Tela.
MexaHuka MOMEHT CHJIbI, MOMEHT UMITYJIbCa, MOMEHT UHepUUU. OCHOBHOE ypaBHEHHE
4 BpaIIaTeIbHOrO JMHAMUKHN BpaIllaTeIbHOTO JABHKEHUS TBepaoro tena. Teopema IllTelinepa.
nBuwkeHus TBepaoro  |Pabora  mpum  BpamarensHoM  aBWKeHMH. KuHeTuueckas — dHeprus
Tena. Bpalaronierocss Teia. MOMEHT HMITyJIbca M 3aKOH €ro COXpaHEeHHs.
I'upockorr.




Ddusuka kosiebanuii u
BOJIH.

®usnka koaeGaH U BOIH

Konebanusa. Buapl konebGanmii. ['apmonuueckue kosneOGanus. JluHamuka
rapMOHHYECKUX KosieOaHui. [IpyXuHHBIN, MaTeMaTUYECKUA U (HU3UICCKUN
MasTHUKHU. OHeprus TrapMOHHYECKOTO KoJIeOaHusI. Cnoxenue
TrapMOHUYECKUX KOJICOaHUH. 3aTyxarollue U BbIHY)XICHHbIE KOJICOaHUs.
VYnpyrue BoJHBI. YpaBHEHHE IUIOCKOH M cdepuueckoil BoiaHbl. BomHoBoe
ypaBHeHHe. CKOpOCTb U 3HEprust ynpyrux BoyiH. CTosiune BOJIHBI.

OCHOBBI MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUHU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
WNneanbHplii Ta3. YpaBHEHHE COCTOSHUS MJIE€AJBHOIO rasa.
YPaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOI TEOPHUH.

OcHoBHOE

Cratuctuueckas usmka.

Cratuctuueckas pusuka
[TonsiTue o craructuyeckoMm pacrpeneneHuu. Pacnpenenenne Makcsemia.
Pacnpenenenue bonbmana. bapomerpuueckas gpopmyina.

OCHOBEI TCPMOAUHAMHUKHA

OCHOBBI TEPMOJIMHAMUKH

3aKOH pPAaBHOMEPHOIO DPACHpPENENCHUs] SHEPruu I10 CTEHNEeHsIM CBOOOAbI
Monekyn. Terulora, pabora M BHyTpeHHss dHeprus. llepBoe Haudano
TepMoanHaMUKH. TernaoeMKocTs ra3oB. AanabaTHbIN mpolecc. Y paBHEHHE
Maiiepa. VYpasHenue llyaccona. IlomuTponmueckue mnpoueccsl. Btopoe
Ha4yaJl0 TEPMOAMHAMMKHU. OHTponus B TepMmoauHamuke. HepaBeHCTBO
Kiraysnyca. Luki Kapro. KII/] TerioBsIx aBuraresne.

SIBnenus IIepeHOCa.

SIBiieHus nepexnoca
W3orepmbr  Ban-nep-Baansca.  Oddexr Ixoyns-Tomcona. SBnenHus
nepenoca. {uddysus B razax. TemmonpoBoAHOCTH ra3oB. BsS3KOCTh.

10

DNeKTpocTaTuKa

DneKTpocTaTuKa

3akon Kynona. HampsbkeHHocTh anekTpuueckoro nossd. Teopema [aycca.
PaGora cun oanextpuyeckoro mons. Ilotennman. CBs3b  MeXAy
HaIpPsDKEHHOCTBIO MO M MOTEHUUAIOM. JMANEKTpUKM M NPOBOJHUKH B
QJICKTPHUYCCKOM II0JIC. EMxocTh IIpOBOAHUKA. 3H€pFI/I$I SJICKTPHUYCCKOTO ITOJIA.

11

ITocTosSHHEBII TOK

IToCTOSTHHBIN 2JIEKTPUYECKHUN TOK

Cuna toka. IInotHocts TOKa. DJIC. ConpoTuBiaeHNE NPOBOJHUKOB. 3aKOHBI
Oma B muddepeniuanpHoil U uHTETpasibHONU (hopme. Pabora m MOMIHOCTH
Toka. 3akoH Jlxoyns-Jlenna. [Ipasuna Kupxrocda 11 pa3BeTBICHHBIX LIETEH.

12

MarauTHoe nosie B
Bakyyme. 3akoH buo-
Cagapa-Jlannaca

MaruutHoe none B Bakyyme. 3akoH buo-Casapa-Jlamnaca

OneiT Opcrena. MarnutHoe moje. MarHUTHBIE MOMEHT MarHurtHas
uHayknus. 3akod buo-Casapa-Jlamnaca. [Tone npsMoro u KpyroBoro TOKOB.
3aKO0H IMOJIHOT'O TOKa.

13

JleiicTBME MAarHUTHOTO
MOJISl Ha IBHOKYIIIAECS
3apsiabl U TOKH.

JleficTBrEe MarHUTHOTO TOJI HA JBUKYIIHMECS 3apsabl U TOKU

3akon Amnepa. Cuiia Jlopenua. J[BuxeHue 3apsyKeHHBIX YaCTHI] B MATHUTHOM
mojie. PaMKa ¢ TOKOM B MarHMTHOM I1ojle. MarHuTHBIA MOTOK. Paborta,
coBeplIaeMasi Ipu MEePEMEICHUU MTPOBOJHUKA C TOKOM B MarHUTHOM TIOJIE.
Teopema ['aycca ajist MAarHUTHOTO TIOTOKA.

14

Mar»uTtHsle CBOWCTBA
BEIIIECTBA.

MarauTHBIE CBOIMCTBA BEIIIECTBRA.

Hamaramuyennocts. HanpspkeHHOCTh MArHUTHOTO MOJISL. Y CJIOBHS HA TPAHULIE
pasznena AByx MarHeTHMKOB. Kraccudukamuss MarHeTHKOB. MarHUTHBIN
TUCTEpE3UC

15

DJIeKTpOMarHuTHas
WHTYKITHS

DIeKTpOMarHuTHask UHIYKIHS.
3aKkoH 31eKTpoMarHuTHoM nHaykuu dapanes. [Ipasuiio Jlenna.




Camounaykuusi. BuxpeBbie TOkH. MHIYKTUBHOCTH KOHTypa. BzammHuas
uHAYKIUs. Tpancdopmarop. DHeprus MarHuTHOTO TOJIS.

16

OcHOBBI TEOPUH
Makcsemna s
3JEKTPOMArHUTHOT'O
MOJIS

OcHoBbl Teopun MakcBeiia i 31€KTPOMarHUTHOTO MOJIs

Buxpesoe snekrpuueckoe nosie. Tok cMmemenus. Y pasHeHns Makcsemia 1iis
JIEKTPOMArHUTHOTO MOJIA. DHEPIus U UMILYJIbC 3JIEKTPOMATHUTHBIX BOJIH.
IIxana SJICKTPOMArHuTHBIX BOJIH.

17

Wutepdepennms cBera

WuTepdepennus ceera

[ToHsiTHE O KOPILYCKYJISPHO-BOJIHOBOM Ayanu3me. KorepeHTHble BOJHBI.
Wnutepdepennus. YcinoBue MakCHMymMa M MHUHUMYMa HWHTEpQEpEHIIHH.
HNurtepdepennius B ToHkuxX IuieHKax. Kosbma Heiotona. IlpumeneHus
UHTEpHEPEHINH.

18

Hudpaxius ceera

Hudpaxius ceera

[Tpunnun I'rolirenca-®penens. 3oubl Openens. udpakmus Dpenens Ha
Kpyriiom oTBepcTuH u jucke. Judpakums Ppaynrodepa Ha mienu.
Judpakiuonnas pemnierka. Paspemiaromiasi  crmocoOHOCTh  ONTHYECKHX
pubOpOB.

19

[Tonspusanusa ceera

[Tonspuszanusa ceera

EcrecTBeHHBIN M MONSpU30BaHHbIN cBEeT. 3akoH Maitoca. 3akoH bprocrepa.
JlBoitHoe mydenpenomienue. Oddekr Keppa. Bpamenwe miockoctu
TOJIIPU3AIUH.

20

TemnoBoe HU3JIYyUYCHUC U
€I'0 3aKOHbI

TennoBoe U3ly4eHHe U €ro 3aKOHbI

XapaKkTepUCTUKH TETIOBOTO m3imydeHus. 3akoH Kupxroda. 3akon Credana-
bonpumana. 3akon cmenienuss Buna. ®@opmyna Panes-/[xunca. @opmyna
IInanka.

21

Bremnuit porosddexr.
O¢ddext Komnrona

Buemnuii porosdpdexr. dpdext Komnrona.

3akonbl  BHemHero  Qotoaddekra. YpaBHenue ~ DUHIITEHHA IS
doroaddexra. Ilpumenenue Qorordpdexra. Macca U umiyasc (GoToHa.
JaBnenue ceera. Dpdexkt KoMmnToHa u ero sjneMeHTapHasi TEOPHSL.

22

[TnanerapHast MOJeNb
atoma bopa-Pezepdopna

ITnanerapHast Mmozens atroma bopa-Pesepdopaa
JluneituaTeiii cnekTp aroma Bojopona. dopmyna bamsmepa-Punbepra.
IToctynarer bopa. OnbsiTel @panka u 'epua. Crektp atoMa Bopopoaa IO

bopy.

23

DJeMEeHTHI KBAHTOBOU
MEXaHHUKHU. Y paBHEHHE
[penunrepa

DneMeHTHl KBaHTOBOWM MexaHUKu. Y paBHeHue lllpenunrepa
KopnyckynspHo-BOJIHOBOM [Jyanu3M CBOMCTB BellecTBa. [umnoresa ne
bpoiinsa. CootHomienue HeompeneneHHocte [eiizenbepra. BosHoBast
¢ynkuusa.  YpaBuenue  Illpenmnrepa. Yactuma B OJHOMEPHOM
MpSIMOYTOJIbHOM  "NMOTEHIUaIbHON  siMe" ¢ OECKOHEYHO BBICOKUMU
"crenkaMu". TyHHENbHBINA Y3PPEKT.

"

24

OneMeHTsl PU3UKU
TBEPAOTO TeJa.

OneMeHThl GU3UKU TBEPAOIo Tea

Meramibl, OUAIEKTPUKA W TOJYNPOBOAHUKHA 10 30HHOW TEOPHH.
CoOcTBeHHass W TpPUMECHAs MPOBO-AUMOCTH IOJIYIPOBOJAHUKOB. KOHTaKT
JBYX METAJUIOB II0 30HHOW TEOpUH. TepMOINEKTpUUYECKUE SB-JICHMUS.
[TonmynpoBOTHUKOBBIE TUOJIBI U TPUOBI (TPAH3UCTOPHI).

5.2. [IpakTuyecKkue 3aHsAThs

HaumenoBanue pasaciia

é\}‘i{ M TeMbI NIPAKTHIECKHX HaunmenoBaHue U cosiepkaHue MPAKTUYECKUX 3aHATHH
3aHATUI
1 dusnueckue ocHOBbl  |KWHEMaTHKa MOCTYMATENTFHOTO U BPAIIaTEIEHOTO JIBIKEHUS
MeXaHUKH
TlnHamuKa JIMHaMuKa TOCTYNAaTeIbHOTO JIBIKCHHUS
2 MOCTYNATENbHOTO U

BpamaTeJIbHOI'O




IBIDKECHUSA

3 Pabora u sHeprus Pabora u sHeprus
XaHUK XaHUKa BpallaTeIbHOTO ABMKEHUS TBEPAOTO Tel
Mexanuka MexaHuka BpalaTeaIbHOro e epaoro tena
4 BpalllaTeIbHOIO
JIBUKEHUSI TBEPAOTO
Tena.
. ®dusuka kojaeOaHui U BOJIH
5 dwusuka KonebaHuit u
BOJIH.
6 OcHoBBI MONIEKYIISIpHO- [OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
KHUHETUYECKOU Teopuu
Cratuctuueckas pusuka
7 |Craructuyeckas ¢pusuka.
OcCHOBBI TEPMOJIMHAMUKH
8 |OcHOBBI TEpMOAMHAMUKHI
9 SIBieHus mepeHoca.  |/IBJICHHA IepeHoca
10 DJIeKTpOoCTaTUKa OnexTpocraThka
11 T[TOoCTOSHEBIH TOK I1oCTOSHHBIN DJIEKTPUUECKUI TOK
MarnutHoe none B |MaruutHoe nose B Bakyyme. 3akoH buo-CaBapa-Jlamnaca.
12 | Bakyywme. 3akoH buo-
Casapa-Jlannaca
JeiictBue marauTHOTrO |/lelicTBME MarHUTHOIO NOJIS HAa IBUKYILMECS 3apsiibl U TOKU
13 | momns Ha IBHXKYIIUECS
3apsiabl U TOKU.
15 DNEeKTpOMarHuTHas  |DJIEKTPOMArHUTHAs MHIYKIIHS.
WHAYKINS
OcHOBBI TEOpUH OcHoBbI Teopun MakcBesia Juist 3J€KTPOMarHuTHOTO MOJIs
16 Makcsema s
NEKTPOMAarHUTHOTO
noJist
17 | Untepdepenuus ceera Hntepdepenuus cBera
18 Hudpakus ceeta HAudpakims ceera
19 [Tonsipusanus ceeta Ionsipusarust ceera
20 TemnoBoe u3nyuenune U |TemIoBoe U3JIy4eHHE U €r0 3aKOHBI
€ro 3aKOHBI
21 Bremnuit poroaddexr. |Buemnuit poroadpdext. dpdpexr Kommnrona.
Oddext Komnrona
IInameTapHAS MOTETD [TnanerapHast mozens atroma bopa-Pesepdopaa
22

aroma bopa-Pesepdopaa

5.3. JJaboparopHbie pabOThI

HaumenoBanue pasnena

11\/?1 U TeMBI J1a00paTOPHBIX HaumenoBanue u conepkanue 1a0opaTOpHBIX padoT
paboT
dusnueckue ocHoBbl  |KHMHEMAaTHKa MOCTYNMATENFHOTO U BPAIIATEIbHOTO JBHXKEHUS
1 MEXaHUKHU Onpenenenre o0bemMa HUIUHAPA TIPYU TOMOUIH IITAHT€HIIUPKYJIS
Jmnamuka JlnHamMuKa nocTynaTeIbHOIO IBUKEHUS
5 nocrynarensHoro u  [OmpeneneHue  YCKOpeHUs  CBOOOJHOrO — MajeHus  Npd  MOMOIIU
BpallaTeIbHOro MaTeMaTHYeCKOro MasiTHUKa

JIBIDKCHUSA




Pabora u sHeprus

PaGoTa u sHeprus
OnpeneneHre MOMEHTA HHEPIIMH C TTIOMOIIBIO0 MasiTHUKAa MakcBeria

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUH.
OrpezesieHne YHUBEPCAbHOM ra30BOM MOCTOSHHON U IJIOTHOCTU BO3/AyXa B
MOMEILEHUU.

OCHOBEI TCPMOIAUHAMHKH

OCHOBEI TCPMOIUHAMHUKHA
Onpez[eﬂeHHe OTHOIIICHHUS TEILIOEMKOCTEH BO3yXa

SIBrenus nepeHoca.

SIBneHus mepeHoca
Onpenenenne kod(duimeHTa BSI3KOCTH W CPEAHEH UITMHBI CBOOOIHOTO
npobera MOJICKYJT BO3/1yXa

11

ITocTosSHHEBIN TOK

IToCTOSIHHBIN 2IIEKTPUYECKUNA TOK

HccnenoBanue 3aBUCHMOCTH MOILHOCTH, BBIIEISIEMON B LENU IIOCTOSTHHOTO
TOKa, U Ko3((uumenTa noae3Horo ASUCTBUS MCTOYHHKA OT CHUJIBI TOKAa U
BHEIIHETO COIIPOTUBIICHMUS.

N3yueHne paboThl AIEKTPOHHOMN JIAMITBI.

W3y4eHne npoueccoB 3apaIK1 U Pa3psIKU KOHIEHCATOPA.

12

MarnutHoe nose B
Bakyyme. 3akoH buo-
Cagpapa-Jlannaca

MaruutHoe nose B Bakyyme. 3akoH buo-Casapa-Jlannaca.

OnpezneneHye ropu30HTAIBHON COCTABIIAIONIEH HAPSKEHHOCTH MAarHUTHOT'O
oJIst 3emMiu IIpH IMMOMOIIIH TAHI'CHC-TAJIbBAHOMCTpPaA.

N3mepeHne HanpsHKEHHOCTH MarHUTHOTO T0JISl HA OCH KPYTOBOT'O TOKa

17

WnTepdepennus creta

Wutepdepenuus cBeta

Onpenenenue JUIMHBI CBETOBOM BOJHBI IIpU MoMoLIH KoJiel] HproToHa
HccnenoBanye BOJTHOBOIO NOJIS KOTEPEHTHBIX HCTOUHUKOB
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI C TOMOILBIO Ouipu3mMbl @peHens

22

[InanerapHas monens
atoma bopa-Pe3epdopna

[Tnanerapnast moaens bopa-Pesepdopaa
N3yueHue CHEKTpalibHOLO COCTaBa
HCIIOJIb3YEMBIX B CBETOTEXHHKE.
HccnenoBanue CieKTPOB MOTJIOLIEHUS U TPOITYCKAHMUS.
Ornpenenenre  JIMHHOBOJIHOBOM  T'PaHMIIBI  CIEKTpa
BBIUHCIICHHE TOCTOAHHOM [Imanka.

HCOHOBO-TCINCBBIX HCTOYHHKOB,

HIOrJIoOmEHusa H

24

DneMeHTsl PU3UKU
TBEPAOTO TeJa.

OneMeHTh! (U3NKU TBEPAOro Teaa
CHsTHE BOJIBT-aMIIEPHBIX XapaKTEPUCTUK MOTYIPOBOJHUKOBBIX IHO/I0B
N3yueHne paboThl MOTYNPOBOJAHUKOBOTO BBINPSMHUTEIS

5.4. CamocrosTenbHas paboTa o

OyJarommxcs

Ne | HaumeHnoBaHue pasjaena o
ConeprxkaHne caMOCTOSTEILHON paboThI
/11 | AUCLHUIUIMHEI U TEMBI
1 ®uznyeckue ocHOBBI  |KMHEMaTHka MOCTYNaTeNbHOTO U BPalaTeIbHOTO TBUKEHUS
MEXaHUKH
JuHaMuka JlnHamuKa OCTYMaTeIbHOTO TBUKEHUS
2 MOCTYIATENbHOIO U
BpaIaTeJIbHOTO
IBIDKEHUSA
3 Pabora u sHeprus Pabora u sueprus
Mexanuka MexaHuKa BpanaTeIbHOTO IBHKEHUSI TBEPIOTO Tela
4 BpaIlaTeIbHOro
JIBUKCHHS TBEPOTO
Telna.
N ®dusrka KojaeOaHul 1 BOJIH
5 ®dusuka KojacOaHul 1

BOJIH.




OCHOBBI MOJIEKYJISIPHO-

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH.

6 .
KUHETHYECKOU TEOpUU
Cratuctuueckas pusnka
7 |Craructuueckas GpusnKa.
OCHOBBI TEPMOIMHAMUKH
8 |[OcHOBBI TEpMOTMHAMUKH
9 SIBIeHus epeHoca.  |[JIBICHHMA IEpeHoca
10 DneKTpocTaTuka ONeKTpoCTaThKA
11 [TOCTOSHEBIH TOK [ToCTOSIHHBIN 3JIEKTPUYECKUI TOK
MarnutHoe nmoie B |MaruutHoe none. 3akoH buo-Casapa-Jlamiaca. 3akon Amrepa
12 | Bakyyme. 3akoH buo-
Cagapa-Jlannaca
JlelicTBre MarHUTHOTO |/[efiCTBHE MarHUTHOTIO IOJISI HA IBMIKYIIMECS 3apsiibl U TOKH
13 TIOJIS Ha IBYDKYIITUECS
3apsi/ibl ¥ TOKH.
14 MarnuTHble cBoiicTBa |MarHuTHsle CBOMCTBA BEILIECTBA.
BELIECTBA.
15 DJeKTpOMarHuTHas  [DJIEKTPOMAarHUTHasi UHTYKITHSL.
WHIYKIUS
OcHOBBI TEOpPUH OcHoBbl TeOpHH MakcBesia 171 3J1eKTPOMarHUTHOTO TOJIst
16 MakcBenia misd
AJIEKTPOMAarHuTHOTO
10JIst
17 | Unrepdepenuus cpera Wnrepdepenuus cera
18 Hudpakmaus ceera HAudpakuus ceera
19 omsipusanust ceera  |[10IAPU3aINA CBETa
20 TemnnoBoe uznyuenue u |TemI0BOE U3IIyYEHNE U €T0 3aKOHBI
€ro 3aKOHBI
21 Breminunii poroaddekr. |Bremnuit poroadpdexr. dpdext Komnrona.
Oddext Komnrona
[Inanerapnas monens aroma bopa-Pesepdopna
29 [TnanerapHas Mozienb P P pgopa
atoma bopa-Pezepdopna
DNIeMEHTHI KBAaHTOBOW |DJ€MEHThI KBaHTOBOW MexaHUKH. Y paBHeHue Lllpeaunrepa
23 | MexaHUKU. YpaBHEHHE
IIpenunrepa
24 OneMeHThl QUMK | DJIeMeHThl GU3UKU TBEPAOIo Teja

TBEPJIOTO Tela.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

IIporpamMMoO#l TUCHHUILIMHBI NIPEYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHUH, Ha KOTOPBIX HACTCS
OCHOBHOM CHCTEMAaTU3UPOBAHHBIM MaTepHall, U IPAKTUYECKUX 3aHATUH, IPEANONArarlluX 3aKpeIUICHHUE
M3y4EHHOI0 MaTepuaiia u popMUpoBaHHE, y 00ydaroUIUXCsl, HEOOXOIUMBbIX 3HAaHUH, yMEHUH 1 HaBbIKOB. Kpome
TOT0, BKHEHIIUM ATANlOM H3y4YCHHUS IUCIHUIUIMHBI SIBISIETCS CaMOCTOSITEIbHAas paboTa OOYyYaIOMIMXCS C
HCIIOJIb30BAHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

B 00BbeM camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeIyOIIee:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLIUILINHEL,

-II0ATrOTOBKA K JIAOOPATOPHBIM 3aHATHUSM;

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- IOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IOATOTOBKA K 3a4€Ty U JK3aMEHY.

3aJI0roM yCIEIIHOTO OCBOCHUS ATOM JAMCIHUILIMHBI SBJISIETCS 0053aTENIbHOE MOCEIICHUE JIEKIIMOHHBIX U
IPAKTUYECKUX 3aHATUH, TaK KakK MPOIYCK OAHOro (TeM OoJiee, HECKOJbKUX) 3aHITUH MOXKET OCIIOKHUTb
OCBOCHME pa3/eiIoB Kypca.

[Tpuctynas K M3y4eHUIO TUCLMIIIMHBI, HEOOXOAMMO B IIEPBYIO OYepe/ib O3HAKOMUTHCS COJIEpPKaHUEM
PIIJA mnst cTyneHTOB OYHOM (oOpMBI OOy4YeHHS, a TaKKe METOIUYECKHMH YKa3aHWSMH I10 OpraHU3alid
CaMOCTOSITENIbHON paOOThI U MOATOTOBKHU K MPAKTUUECKUM 3aHIATUSM.

[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHSAM U B PaMKaX CaMOCTOATEIbHOW pabOThl MO H3YyYEHUIO
JUCLUIUIMHBI 00y4YaroImuMcsi HE0OX0JUMO:

- TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHATUU MaTepHall U JOIOJIHUTH €r0 C y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOM TeMe JINTEPaTyphl;

- IIpU CAMOCTOSITEJIbHOM H3YyYEHUH TEOPETUYECKOM TEMbl CHENaTh KOHCIEKT, HCIOJIb3Ys
pekomenoBanuble B PI1J[ ncrounukuy;

- BBIITOJIHUTH IIPAKTUYECKUE 3a/1aHNS B PAMKAX U3y4aeMON TEMBI;

- OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI MO Teme, ucrnonb3ys Mmartepuansl POC, nubo rpymnmoBble
VHJIMBHU1yaJIbHBIC 3a/1aHMsI, IOArOTOBIECHHBIE IIPEIIOAABATENIEM;

- IOATOTOBUTHCS K ITPOMEKYTOUHOM aTTECTALIUH.

Htorom wn3ydeHMs] TUCHMIUIMHBI SIBISETCS 3a4eT M SK3aMeH. 3aueT M OK3aMeH MPOBOAUTCS IO
pacnucanuio ceccur. @opma npoBeneHUs 3aHATHS — ycTHasg. CTyIEeHTBI, HE NPOIIEAIINE aTTECTALUI0 I10
rpaduKy cecCUM, JOJKHBI JINKBUAUPOBATH 33/10JDKEHHOCTh B YCTAHOBJICHHOM TOPSKE.

7. OneHo4Hble MATEPHAJIBI JJIsl NMPOBEJCHUS TEKYLIero KOHTPOJIsI YCIIeBAeMOCTH M NPOMEKYTOYHOM
arTecTalMu 00y4aromMXcs Mo JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIIMM ¢ yKa3aHUEM 3TaIoB UX (POPMUPOBAHUS B IPOLIECCE OCBOCHUS AUCIIMITIIUHBI

Ko n HaumMeHoBaHue
VMHJIUKAaTOpa KOHTPOJIUPYEMOM
KOMIIETEHIIUU

Ne KonTponupyemsble pa3iesibl AUCHUTLUIHHBI
n/m (Momyst)

Bug orieHOYHOTO
CpeacTBa

OIIK-1.1, OIIK-1.2, OIIK- 1.4,|YcTHBIIt OmpOC, TECTHI,

1 |Dusuueckre 0CHOBBI MEXAHUKH OIIK-1.5, VK-1.5, VK- 1.1 |pemene samau

2 JnHamMuka MOCTYIIATEIBHOTO ul YK-1.5, OIIK-1.2, OIIK-1.4, |VcTHBIIt ompoc, TECTHI,
BpAIIATEJIbHOTO ABUKECHUS OIIK-1.5, YK-1.1, OIIK-1.1 [pemeHue 3ama4
VK-1.5, OIIK-1.1, OIIK-1.4, [YcTHBIA ompoc, TECTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |pemenwue 3ama4
4 MexaHuka BpAILATEIbHOTO meuxenusi| YK-1.5, OIIK-1.1, OIIK-1.4, (YcrTHBII ompoc, TECTHI,
TBEPJAOTO Tena. OIIK-1.5, YK-1.1, OIIK-1.2 |pemenwue 3ama4
VK-1.5, OIIK-1.1, OIIK-1.4, [YcTHBIA ompoc, TEcCTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |pemenwue 3ama4
VK-1.5, OIIK-1.1, OIIK-1.4, |YcTHBI OmpOC, TECTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |pemienus 3aga4

3 |Pabora u sHeprus

5 |®usuka xoneOaHUIl U BOJH.

6 |[OcHOBBI MOJIEKYIISIPHO-KUHETHYECKON TEOPUHU




7 |Cratucrnueckas dusnxa. YK-1.5, OIIK-1.1, OIIK-1.4, [YcTHBI oOmpOC, TECTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |pemenue 3agaq

8 |OcHoBb TepmopHaMIKY YK-1.5, OIIK-1.1, OIIK-1.4, |YcTHBI oOmpOC, TECTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |permenue 3amaq

9 |Stenenns nepenoca, YK-1.5, OIIK-1.1, OIIK-1.4, [YcTHBI oOmpoOC, TECTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |permenue 3amaq

10 |Dnexrpocratuka YK-1.5, OIIK-1.1, OIIK-1.4, |YcTHBI oOmpoOC, TECTHI,
OIIK-1.5, VK-1.1, OIIK-1.2 |pemenus 3amxa4y

YK-1.5, OIIK-1.1, OTIK-1.4, YCTHBI  Oompoc, TECTHI

11 |IlocTosHHEIN TOK OIIK-1.5, YK-1.1, OIIK-1.2, ’ ’
OIK-1.11 pelieHus 3a1aq

MaruuTtHOE TMOJ€e B Bakyyme. 3akoH buo- YK-1.5, OIIK-1.1, OIIK-1.4, YCTHBIM  Ompoc, TECThI

12 C T OIIK-1.5, YK-1.1, OIIK-1.2, ’ ’
aBapa-Jlamaca OIK-1.11 pelieHus 3a1aq

13 JeiictBue marauTHOro mojis Ha aBwkymmecs| YK-1.5, OIIK-1.1, OIIK-1.4, [YcTHBIA oOmpoc, TECTHI,
3apsiabl U TOKU. OIIK-1.5, YK-1.1, OIIK-1.2 |pemenust 3ama4y

14 |Maruurise cBojicrsa BemecTsa YK-1.5, OIIK-1.1, OIIK-1.4, [YcTHBI oOmpOC, TECTHI,
’ OIIK-1.5, VK-1.1, OIIK-1.2 |pemenust 3ama4y

YK-1.5, OIIK-1.1, OTIK-1.4, YCTHBIM 0Ompoc, TECThI

15 [DnexTpoMarHuTHASI UHIYKIUS OIIK-1.5, YK-1.1, OIIK-1.2, ’ ’
OIK-1.11 pelIeHus 3a1a9

16 OcHOBEBI TEOpUu Makcaeiia 1| YK-1.5, OIIK-1.1, OIIK-1.4, [YcTHBI OmpoOC, TECTHI,
3JIEKTPOMATHUTHOTO OIS OIIK-1.5, YK-1.1, OIIK-1.2 |pemenus 3ama4y

17 |Wsrepdepermms ceera VYK-1.5, OIIK-1.1, OIIK-1.4, |YcTHBIA oOmpOC, TECTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |pemieHue 3a1a4

18 |Tudpaxuus crera VK-1.5, OIIK-1.1, OIIK-1.4, |YcTHBI oOmpOC, TECTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |pemieHue 3a1a4

19 |Monspnsawus ceera VK-1.5, OIIK-1.1, OIIK-1.4, |YcTHBI oOIpOC, TECTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |pemenue 3agau

20 |Tennosoe n3yucHmue u ero saKomsI VK-1.5, OIIK-1.1, OIIK-1.4, |YcTHBIN oOmpOC, TECTHI,
OIIK-1.5, YK-1.1, OIIK-1.2 |pemenue 3agau

. YK-1.5, OIIK-1.1, OIIK-1.4, |VcTHBII ompoc, TECTHI,
21 |Buemnuit porordpdext. Idhdext Komnrona OIIK-1.5, VK-1.1, OTIK-1.2 |pemenue sazau

29 [Imanerapnas MOJEIb atTomMa Bbopa-| YK-1.5, OIIK-1.1, OIIK-1.2, |YcTHBI oOmpOC, TECTHI,
Pezepdopna OIIK-1.4, OIIK-1.5, YK-1.1 |pemenue 3a1a4

23 DneMeHTHI KBaHTOBOIM MexaHuku. YpaBHeHnue| YK-1.5, OIIK-1.1, OIIK-1.4, |VcTHbIl ompoc, TECTHI,
[Ipeaunrepa OIIK-1.5, YK-1.1, OTIK-1.2 |pemenue 3aga4y

YK-1.5, OIIK-1.1, OIIK-1.4, |VcTHBII oIpoc, TECTHI,

24

DneMeHThl PU3UKH TBEPAOIo Tela.

OIIK-1.5, YK-1.1, OIIK-1.2

pEemICHUC 3a1a4

25

duznueckue OCHOBBI MEXaHUKH.
MonexynsapHas pu3rka v TepMOANHAMUKA

VYK-1.1, YK-1.5, OIIK-1.1,
OIIK-1.2, OIIK-1.4, OIIK-1.5

TectupoBanue.

26

ONEeKTpUUECTBO W MarHeTusM. BoimHoBas
ONTHKA. OJIEMEHThl KBAaHTOBOM  (DU3HKHU
aTOMOB M MOJIEKYII.

YK-1.1, YK-1.5, OIIK-1.1,
OIIK-1.2, OIIK-1.4, OIIK-1.5

TectupoBanue

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WIIM MHBIE MaT€pPHAJIbl TEKYIIIETO KOHTPOJIS yCIIeBaeMOCTH, HE0OX0IMMBbIE
JUISL OLICHKH 3HaHUH, YMEHHI 1 HABBIKOB U (WJIN) OIBITAa IPO(PECCHOHATBHOM AeATEIbHOCTH, XapaKTePU3YIOIUX
sTans! (HOPMUPOBAHMS KOMITETEHIUI B MPOIIecCe OCBOEHUS AUCIUITIINHBI
Jlnist mpoBepkH CPOPMHUPOBAHHOCTH MHAKKaTOpa AocTkeHus komnerenimu OIIK-1.1, OITK-1.2, OIIK-
1.4, OIIK-1.5, OIIK-1.11;YK-1.1, YK-1.5:

3amaun

1. Iy neTUT ropU30HTANBHO U MOMAJAET B IIap, 3aKPEIUICHHBIN Ha HEBECOMOM >KECTKOM CTEpXKHE, U
3actpeBaeT B HeM. Macca nynu B 1000 pa3 mensIlie Maccsl 1apa. PaccrosiHue ot nieHTpa mapa




10 Touku mojaseca |=1 M. Haiitu ckopocTs myinu, eciii cTep>keHb OTKJIOHMIICS Ha 30°.

2.Ilon peiictBueM kacarenbHor cuibl 10 H, MaxoBuk ocranaBnuBaercs, caemnas 20 o6opoToB. Maxo-
BUK CYMTaThb OJHOPOJAHBIM auckoMm. Pagmyc nmcka R=20 cm, macca m=2 kr. HailfTu HauanbHyr0 4acToTy
BpallleHusI.

3. O6pyu maccoii 2 kr u paguycom 20 cM Bparmaercs 1o 3akony ¢=t3 -5t2+6t-2. HaiiTu MOMEHTBI CHIIBI
yepes lc, 2 c u 4 ¢ nocne Hayasna BpauieHus. OTBETUTH YCKOPSIOUINE UM TOPMO3SIILIAE 3TH MOMEHTHI.

MounekynsipHas (pU3MKa ¥ TEPMOTUHAMUKA

4.0npenenuTh yaeIbHYIO TeIIoeMKOCTh Ta3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4, NO2.

5.IIpu M30TEpMUYECKOM pacIIMpeHUH 00beM rasza ypenuuuics B 3 pa3a. Ha ckoiabko M3MEHMIIOCH
JaBJICHHE, €CIU HavalnbHOe naBieHue obu10 420 klla?

6.11pu Y@ obsmydueHnn 1ByxaTroMHOTO rasza gasienue ypennuuioch co 100 kIla go 150 kI1a. Kakas qomns
MOJIEKYJI ra3a pacraiach?

7. Ilpu aguabaTHOM C:kaTuu 2 MOJIel Kucliopoaa Oblia coBepiieHa padora 415,5 JIxx. Bo ckoibpko pa3
YBEJIMUMIIOCH JlaBiieHue ra3za? Koneunas temmnepatypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

8.Yetnipe 3apsna 1=02=2 uKin, q3=04=4 uKi naxonsaTcs B BepmmHax KBajapara co cTopoHoit a=10 cm.
Haiitu Hanps>KeHHOCTh ¥ MOTEHIMAI AJIEKTPUUYECKOTO 0JI B LICHTPE KBapara.

9. Uetnipe 3apsaaa 1=02=2 uKi, q3=04=4 aKn HaxoasaTcs B BepIIMHAX KBaJpara co CTopoHoi a=10 cm.
Haiitu Hanps>KeHHOCTh ¥ OTEHITHAI AJIEKTPUUYECKOTO TIOJIS B CEPEIUHE CTOPOHBI 3-4.

10. Yetsipe 3apsana q1=02=2 uKi, q3=04=4 aKn HaxoasaTcs B BepIIMHaX KBaJpaTa co CTOpoHO# a=10
cM. HaliT HanpspKeHHOCTh U TIOTEHITHAIT DJICKTPUIECKOTO TOJIS B CEPEIMHE CTOPOHBI 2-3.

11.1Ba Bo3aymHbIx koHzaeHcatopa Cl= C2=6 Mk® coeaMHEHBI MOCIEAOBATEIBHO U 3apsHKEHBI 110
pasnoctu norenuuano U=100 B. Ha ckosibko ©3MEHUTCS SHEPTUS CUCTEMBI, €CJIU HE OTKJII0Yasi KOHJEHCATOPbI
OT HCTOYHHKA, MEXAY IUIACTUHAMHU MEPBOrO0 KOHJEHCATOpa BBECTH MAMDJICKTPUK C JAU- SJICKTPUUECKOM
MIPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciimpanb saekTpuueckoit nammnouku rnpu t=20°C umeet conpoTusienue R=35,8 Om.
KakoBa Oyzner Temneparypa {2 HUTH JIaMITOYKH, €CJIU IPU BKIFOYCHHUH B ceTh ¢ HanpspkeHrnem U=120 B mo Hutu
uznet Tok 1=0,33 A? TemnepaTypHbiii KO3hhUIIUEHT cONpOTHBIeHUs Boabhpama 0=4,6-10-3 K-1.

13.B ueHTpe KBaJpaTHOW paMKU ¢ TOKOM MarHUTHas UHAyKius pasHa 0,1 mTun. Halitu Bennunny Toka
B IIPOBOJIE PaMKH, eciiu €€ nepumeTp paBeH 40 cMm.

14.113 meaHOrO mIpoBOJa ceueHreM S=1 MM2 caenand Kosblo JiuHo# 1=251,3 ¢cM U moaKIroumIn K
UCTOYHUKY TOKa ¢ HanpspkeHueM U=240 B. HaiiTu MarHuTHyI HHIYKIUIO B IIEHTPE KOJIbIIA.

15.Yepe3 kaTyuiky, UHAYKTUBHOCTh KOTOpoi L=21mIH, Te4eT TOK, U3MEHSIOIMIMICSI CO BPEMEHEM 10
3akony I=10sin(wt), rae 10=5 A, ©=27/T u T=0,02 c. HaiiTu 3aBUCHMOCTb OT BpeMeHH { 3.71.C. CAMOUHAYKIIHN
€1, BO3HUKAIOIIEH B KaTyIIKe 1 MUHUMAaJIbHOE 3HaY€HHe ATOM 3.71.C. Eimin.

BonnoBas onrtuka

17.B ombite FOHTra 0TBEpCTHS OCBEMIATUCH MOHOXPOMATHYECKUM cBETOM (A=500HM).

PaccrosiHue Mexay oTBepcTHSIMH O=IMM, paccTOossHHE OT OTBEpPCTHil 10 dKpaHa 2,5 M. Haiitu moso-
YKEHHUE TPEX MEPBBIX CBETIIBIX MOJIOC.

18.ITocrosinHast audpakiponnoi pernetkn d=I1mkMm. Kakyro pasHocTh AMHH BOMH AL MOXET paspe-
IIUTh 3Ta peleTka B 00JacTi cuHux jydei (A=400HM) B CLIEKTpe TPETHEro MOPSAAKA, €CIH HMIMPUHA PEIIETKH
a=2,5cm?

OCHOBBI KBaHTOBOM 1 aTOMHOMN (U3UKHU

19. Kakoii 1yMHe BOJIHBI COOTBETCTBYET MAKCUMYM H3JIYYEHUsI MOBEPXHOCTH MaxXOTHOW 3€MJIU MpU €€
temnepatype t=27°C?

20. IIpu anuTenbHOM 0OTyYEeHUH CepeOpsTHON MIACTMHKU CBETOM OHa mpuoOperaeT nmoTeHmuan 3,3 B.
Haiitu niuHy BOJIHBI M SHEPTHIO MaAOIMKUX (POTOHOB, K KAKOMY JIMANa30HY OTHOCUTCS JUTHH BOJIH OTHOCHUTCS
3TO U3Ny4yeHue?

21. Onpenenure Neprobl BpalleHHs 3JIEKTPOHA Ha MEPBbIX Tpex bopoBckux opOuTax.

7.3. Cucrtema OlleHMBaHMsI Pe3yJIbTaTOB 00YUYEHHS M0 AUCLUIIMHE (MOAYIIIO) [P MPOBEACHUN TEKYIEro



KOHTPOJIA YCIICBACMOCTHU

O1LieHKa «OTIINYHO)
(3auTeHO)

3HAHUS:

- CUCTeMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIIIM 3a IIPEIEIIb
y4eOHOU MTPOrpaMMBbl;

- TOYHOE HCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUILHOE M3JI0)KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M IIyOOKO€ YCBOCHHE OCHOBHOM U JIONOJHUTEIBHOM JIMTEpaTypHl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B TEOPUSAX, KOHICTIIIUAX U HAMIPABICHHUSX JUCIUILITHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAYUHbIE JOCTHXKEHUS IPYTUX
JTUCLUTUTAH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asBICHHBIX B paboveil mporpamMme
KOMIIETCHIIN;

- BJIaJICeT HAaBBIKAMH CAMOCTOSITENIbHO U TBOPUYECKH PEIIATh CJIOKHBIE MTPOOIIEMBI
HECTaHJApTHbIE CUTYAIUH;

- IPUMEHSET TEOPETUIECKUE 3HAHUS I BEIOOpA METOIUKHM BBITOTHEHHUS
3aJlaHul;

- TPaMOTHO 00OOCHOBBIBAET X0/l pEIICHUS 3a/1a4;

- 6e3ynpeyHo BiIajieeT UHCTPYMEHTApHeM y4eOHOM JUCIUIUIMHBL, YMEHHE €ro

3¢ PEKTUBHO UCIIOJIF30BaTh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUSAX, AaKTUBHO yJacTBYET B

v v
TNAUOIIADI IV AACYAFrTATIAY  DIICAL U VNADAIIL UL TYNALT UOTTATITAIIAG RO TOIIAT

Or1eHKa «XOpOIIo»
(3a4TeHo)

3HAHUSA:

- IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHbIE 3HAHUSI 110 IUCLUILIMHE;

- YCBOGHHE OCHOBHOM U JOTIOJIHUTEIbHON JIUTEPATYPbl, PEKOMEHOBAHHON
paboyeil nmporpaMMoi o JUCHUILIMHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABIECHUSIX
JUCLUIUINHBL U JaBaThb UM KPUTUYECKYIO OLICHKY;

- MCIIOJIb3YeT HAYYHYIO0 TEPMHUHOJIOTHUIO, JIMHIBUCTHUECKU U JIOTHUECKU TPABUIILHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBHIBOIBI;

- BJIaJICET UHCTPYMEHTapUEM 0 JUCIUIUINHE, YMEHUE €T0 UCII0JIb30BAaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQPeCcCHOHANbHBIX 3a7a4

HaBBIKU:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYXJI€HUSX, BBICOKHI YPOBEHb KYJIbTYpbl UCIIOJIHEHUS 3a/JaHUM;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOMPACT CTAHIAPTHYIO METOJMKY BBITIOJIHEHUS 3a/1aHU;
- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEeHUI




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘-IHOI‘/JI TCPMHHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BIIaJICET HHCTPYMEHTapueM y4yeOHON AUCIUILIMHBI, YMEHUE €Tr0 UCII0JIb30BAaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaHaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJIOBJIETBOPUTEIbHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U MNPAKTUYECKHE 3aJaHUS A IPOBEACHUS IPOMEXKYTOUHOM aTTECTallUH
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI JIs1 IPOBEACHUSI IPOMEXYTOUHOM aTTeCcTalluy 00y4aromuxcs
1. MarepnanbHasg Touka. KuHemaTnueckue XapakTEpUCTHKU: TPAEKTOpPHUA, IyTh, IEPEMELICHUE,
CKOPOCTh M YCKOPEHHE; ONPEJIEICHUE U CBsA3b. PABHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUKCHUE.
2. PaBHONIepeMEHHOE IBUKEHHE, IPUMEDP — ABHXKEHHE Tella, OPOIIEHHOr0 MO/ YTJIOM K TOPU30HTY.
. KunemaTtuka BpamareabHOro ABHKEHUSA. BEKTOPBI YIIIOBOM CKOPOCTH U YCKOPEHHMS.
. YIJIOBbIE KHHEMATUYECKUE XAPAKTEPUCTUKU U UX CBS3b C TMHEHHBIMHU.
. [IpyHIIUIT OTHOCUTENIBHOCTH, MTpeoOpa3oBanHus ["anunes 1uisi CKOPOCTH U YCKOPEHHUSL.
. OnemenTtsl CTO. I[octynatsl. [IpeobpazoBanne BpeMeHH U KOOpaAuHAThI. VIHTepBal.
. OnemenTsl CTO. [TocTynarel. PensTMBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SJHEPT L.
. 3aKOHBI IMHAMUKHU MaTepuanbHoil Toukd. (3akoHsl Hpl0TOHA).
9. Buasl cuit: BCEMHUPHOTO TATOTEHHUS, TSDKECTH. [IBUKeHMe 1O/ IEHCTBUEM CHIIBI TshKECTH. Bec.
10. Cuna ynpyroctu, e€ npupoja u pacuér. Monynes FOura. Jlepopmarmu. JlnarpamMma HanpsokeHUs
nedhopmaruu.
11. Umnynsc. UMnynbe cuibl. 3aKOH COXpaHEeHUs: uMnyibca. [1omHbI UMITYIbC CUCTEMBI TEI.
12. 3akoH coxpaHeHHMs uMITyJabca. Ynaap. Pacuér ckopoctell Ten mpu LEHTPaJbHOM aOCOIIOTHO

HEYIPYTroM yzape.
13. 3akoH coxpaHeHus UMITynbca. Y 1ap. Pacuér ckopocTeit Ten npu HeHTpalbHOM a0COIIOTHO YIIPYTrOM

yaape.
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14. Pabora. PaboTa nepemMeHHON CHIbl. MOIIHOCTb.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CUJIBI UX padoTa. [loTeHnmanbpHas SHeprusl.

16. Kunetnueckas sHeprus. [lonHast sHeprus, 3aKOH COXpaHEHUS DHEPTUH.

17. Bpamenue TtBepaoro Ttena. I[lonstue MomeHTa cuiabl. OCHOBHOE YpaBHEHUE JTUHAMUKHU
BpAaIllaTeIbHOIO JBUKECHHUSL.

18. MoOMeHT UHEpIMH, ONpEAeIeHNE U TpUMEp pacuera i oaHopoAHbIX Tei. Teopema IllTeiinepa-
I'tolirenca.

19. MoMeHT uMIynbca, 3aKOH COXpaHeHHUsI MOMEHTA UMITYJIbCa IIPU BPAIlEHUH TBEPIOTO Tela.

20. Pabota npu BpaieHuu TBepAoro tena. Kunernueckas 3Heprus Bpallarolero Tena.

21. Lentp macc, onpenenenue. LleHTp Macc kKak TOUKa MPUIIOKEHUS CUJIbI TSKECTHU (IMOTEHIUATbHAS
SHEPTUs CUJIbI TSAYKECTH CUCTEMbl MaTEPUAIIBHBIX TOYEK U MOMEHT CHJI TSKECTH).

22. WpeanbHbId Ta3, mapaMeTpbl HjealbHOro ra3a. 3akoH ABoragpo u Kianeilipona-Menpeneena.
N3onporeccel.

23. CpenHee 4nCI0 CTOJKHOBEHUIN MOJIEKY, CpeaHss ATuHa cBOOOIHOTO mpoldera.

24. Slenenus nepenoca. Auddysus. Koadhdunuent nuddysumn.

25. SIBnenus nepenoca. TemnonpoBoaHocTs. KoadpumueHT TemionpoBoHOCTH.

26. SlBnenus nepenoca. Bsskocts. KoaddunmeHT Bs3kocTy.

27. IloBepxHocTHOe HaTshKeHHe. CMaunBaHue. KanuisipHele sBlIeHUS.

28. Cpenssisi 3Heprusi MOJEKYyJbl MJ€alIbHOrO rasa, creneHu cBoOonbl. Teopema boabimana o
pacrepeieieHuy YHEPTHH 110 CTETIEHSIM CBOOOIBI.

29. BHyTpeHHsis sHeprus ra3a, padora rasa, nepBoe Ha4ajio TePMOJUHAMUKH.

30. TerutoeMkocTh rasa, CV u CP, cootHomeHnue Maliepa.

31. AguabaTtuyeckwuii mporecc, ypaBHenue, kodgdumuent Ilyaccona.

32. TemnoBble MamuHbl. Bropoe Hauano TepmoanHaMuku. [IpuHImn paboThl TEMIOBBIX MAIIHH.

33. Huku KapHno, K1 3Toro nukIia.

34. Ilonstue 06 oOpaTUMBIX M HEOOpaTUMBIX mMpoueccax. JuTpomnus. HepasenctBo Kiaysuyca. Kna
LMKJIA peaJbHbIX TEIIJIOBBIX MAIIUH.

35. 3axon Kynona. HanpskeHHOCTB 35IeKTpocTaTHUecKoro moss. [IpuHiumn cynepno3unuu st BEKTopa
HaAIpPSLKEHHOCTH 1oJis. JINHUK BEKTOpa HaIPSHKEHHOCTH.

36. PaboTa cuit aneKkTpocTaTuyeckoro nois. TeopeMa o HUPKYJISLUU BEKTOPa HaNPs’KEHHOCTH.

37. Hotennuan. [IpuHIUI Cyneprio3UIMK JIs TOTSHITHAIA.

38. CBs13b MEXy HANPSYKEHHOCTHIO AIEKTPOCTATUYECKOTO MOJIS M OTEHIMAIOM. DKBUIIOTCHIIMAIbHBIE
ITIOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSYKEHHOCTU. JJIEKTpOCTaTHYECKas Teopema [ aycca.

40. [TonsipHbIE M HETIONSIPHBIE TUAIEKTPUKHU. J(M3neKTpruyeckass IpOHUIIAeMOCTh M BOCIIPUMMYHUBOCTb.

41. BekTop Noysipu3alyuy U BEKTOP MIEKTPUUECKOTO CMELICHMSL.

42. Cerneroanextpuku. [Ipsmoii u oOpatHblii 1be303¢dexT. [IpuMeneHne nbe3031eKTPUKOB B TEXHUKE.

43. IIpOBOAHMKH B JEKTPOCTATHUECKOM I10JIe. DJIEeKTpoCTaTuYecKast MHIYKLUsS. Y CJIOBUS PaBHOBECHS
3aps710B Ha IPOBOJHUKE.

44. EmMkoctb npoBojiHuKa. [Inockuit konaencatop. Lununapudeckuit u chepuyeckuii KOHIEHCATOPHI.

45. CoenvHeHUs KOHEHCATOPOB.

46. DHeprus cUCTEMBI 3aps0B. DHEPIUs 3apsHKEHHOIO IPOBOJAHUKA U KOHAECHCATOPA.

47. DHeprus dIeKTpocTaTudecKkoro mojs. O0beMHas TNIOTHOCTh YHEPTHUH.

48. OcHOBHBIE XapaKTEPUCTUKH MTOCTOSHHOTO Toka. Cuna Toka. IlnoTHOCTH TOKA.

49. DOnexktpoaBwKymlas cwia. HanpspkeHue Ha ydacTke uenu. 3akoH OMa g ydacTkKa IErH.
ConpoTtuBieHne NpoBOAHUKOB. 3akoH OMa B nuddepeHansHol popme.

50. PaGota u MomHOCTh ToKa. 3akoH Jxoyns — Jlenua. 3akon xxoyns — Jlenua B nuddepeHuanbHoMl
dopme.

51. 3akon Oma Jy1s1 HEOAHOPOIHOTO YYacTKa LENHU U 3aMKHYTOM IEIH.

52. IIpaBuna Kupxroda.

53. MarnutHoe nosie. OnsIT Opcrena. MarHuTHBIE MOMEHT KOHTYpa ¢ TOKOM. MHIyKIIHsI MarHUTHOTO
TOJIS.

54. 3akoH buo — CaBapa — Jlannaca 1 yacTHbIE Cllydyau €ro npuMeHeHus. JINHUM MarHUTHOM



UHIYKIUU.

55

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

. Hupkynsius BEKTOpa MarHUTHON MHAYKIWHU. 3aKOH MOJHOTO TOKa (TeopeMa O LUPKYIISLNHN).
MarauTHo€e 1oJIe COJIEHOU1a U TOPOUA.

3akoH Amrepa.

Cuua Jlopenua.

JIBUKeHUE 3apsKEHHBIX YaCTULL B MATHUTHOM TIOJIE.

Dddext Xomna.

KoHTyp ¢ TOKOM B MarHuTHOM TOJIE.

Pabota, coBepiiaemas rnpu nepemMerieHnu NpoBOAHMUKA ¢ TOKOM B MAarHUTHOM TIOJIE.
Teopema ["aycca aJ1st HOTOKa MArHUTHOM MHYKIIHH.

MaruutHble cBoOCTBa BemlecTBa. ' unoreza Amnepa. Bekrop HaMarHuuMBaHus.
HarnpsikeHHOCTh MarHUTHOTO MOJs. MarHuTHasi NPOHUIAEMOCTh U BOCIIPUMMYHMBOCTb.
MarnuTHbIE MOMEHTBI aTOMOB M MOJICKYJI.

JlnaMarHeTuKH U napaMarHeTHKH.

DeppOMarHeTUKH, UX CBOMCTBA U IIPUMEHEHUE.

SIBiieHnE HNEKTPOMAarHUTHOW MHAYKIUK. 3akoH nHAYyKuuKu Dapanes. [Ipasuiio Jlenua.
SIBnenne camonHayKuuu. MHAYKTUBHOCTS IPOBOJHUKA. IHIYKTUBHOCTD COJICHOUA.
SBnenue B3aumHou unaykuuu. Toku dyko. Tpanchopmarop.

DHeprusi MarHuTHOTO TOJIS.

Buxpesoe snektpuueckoe nose. [lepsoe ypaBHenue Makcaeiia.

Tok cmemienusa. Bropoe ypaBuenue Makcgeiuia.

ITonnas cucrtema ypaBHeHul MakcBeuia.

DNeKTpOMarHUTHBIE BOJHBI U UX CBOMCTBA.JHEPrus, MEPEHOCHUMAas 3IEKTPOMArHUTHOW BOJIHOM.

Bekrop YmoBa — IloiiHTHHTA.

77

. Korepentnsle BomHbl. OnTHyeckasl AJMHA MYTHM M ONTHYECKas PAa3HOCTh XO0Jla BOJH. YCIIOBUE

MakKCMMyMa 1 MUHUMYMa HHTCp(i)CpCHI_[I/II/I.
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79.
80.
81.
82.
83.
84.

85

86.
87.
88.
9.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

10
10

Mertoas! HabmoneHust naTepdepenin. MaTepdepeHys B TOHKUX TUICHKaX.
Konbua Hetotona. Ilpumenenne unrepdepeHnu cera.
[Tpunuun [Moiirenca — @penens. 3ousl OpeHens.
Judpakiuus Ha KPYrioM OTBEPCTUU U TUCKE.
Hudpaxnus Opaynrodepa Ha ogHOMU 11U, TU(PAKIMOHHAS PEIIETKA.
Jucrniepcus 1 pa3peniaronas CriocOOHOCTh ONTUYECKUX MPUOOPOB.
EcTecTBeHHbII U ONSIpU30BaHHBIN cBeT. 3akoH Maittoca.
. [lonapuzanus npu oTpaXeHUH U IpeJoMiIeHuH. 3akoH bprocrepa.
JBoiiHOoe ydyenpenomiieHue. [lonspuszaimoHHbie yCTpOMCTBa.
TennoBoe U3TyyeHHEe U €ro XapakTepUCTUKH. AOCOIIOTHO YepHoe Teno. 3akoH Kupxroda.
3akonsl Ctedana — bonbiimana u Buna.
®opmyina Panes — [lxxunca. «YnprpaduoneroBas» karactpoda.
®opmyna [lnanka.
OnTuyueckasi IMPOMETPHUSL.
Buewnuit porordext u ero 3akoHbl. YpaBHeHUE DHHIITEHHA.
Macca u umnyssc poTtoHa. /laBienue cBeta.
Oddext Komnrona. KopnyckynsipHO — BOJTHOBOH Jyallu3M.
Mopnens atoma Tomcona u Pezepdopaa.
CnekTtp aTroma Bojopoa.
Teopus bopa.
BonnoBsie cBoiicTBa Mmukpouactuil. ®opmyna ae-bpoiins. Judpakius 37eKTPOHOB.
[Tpuniun HeonpenenenHocreil [ eiizendepra.
0. BommnoBas yHkius u ee cBoiicTBa. YpasHenue llIpegunrepa.
1. KBaHTOBBIE unCiia. ATOM BOAOPOJa B KBAHTOBOW MEXAHHUKE.

7.4.2. [IpakTrueckue 3aaHus ISl POBEICHUS MPOMEKYTOYHON aTTECTAIIMN 00YJarOIITUXCS

l.

3aBHCUMOCTh TIPOIIEHHOTO TEJIOM ITYTH S OT BpeMeHH t maetcst ypaBHeHuem S=A+Bt+Ct2, rne A=3

M, B=2 m/c, C=1 m/c2. Haligute cpeiHIOI0 CKOPOCTh U CpeliHee YCKOPEHHE Tela 3a MePBYI0, BTOPYIO U TPETHIO
CEKYHJIBI €T0 JIBVKCHHSI.



2. C 6anrnu BeicoToi h = 25 M ropu3oHTanbHO OpoIlIeH KaMEeHb CO CKOPOCThIO VX =15 m/c. Kakoe Bpemst
t kamenb Oyzer B aBmwkeHnn? Ha kakom paccrosiaum | oT ocHoBanus Oaniau oH ymazaer Ha 3emiaro? Kakoit yros
COCTaBUT TPAEKTOPHsI KAMHS C TOPU30HTOM B TOUKE €0 NaJCHUs Ha 3eMIII0?

3. Kamenr OpollleH TOPU3OHTAIBLHO €O CKOpocThio VX =15 wm/c. Haiiaure HOpMmasibHOE U
TaHI'€HIIMAJIBHOE YCKOpPEHUs KaMHA yepe3 BpeMms t = 1 ¢ mociie Hauasna IBUKEHUS.

4. Komneco, Bpaimasch paBHOYCKOPEHHO, JOCTUTIIO yriioBor ckopoctu 20 pan/c uepe3 N=10 o6 mocne
Hayaja BpaueHus. Haliiure yriioBoe yckopeHue Koseca.

5. 3aBUCHMOCTb MPONJECHHOIO TEJIOM IMYTU MO OKPYKHOCTH PaJnycoM =3 M 3ajaercsi ypaBHEHHEM
s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenure iss MOMEHTa BpeMeHu t = 1 ¢ mociie Havana JBUKCHUS
yckopeHue: 1) HopMalibHOE; 2) TAHT€HIIUATILHOE; 3) MOJTHOE.

6. Teno ckoIB3UT IO HAKJIOHHOM IJIOCKOCTH, COCTAaBJISIFOLIEH ¢ TOPU30HTOM yroiu 45 rpagycos. IIpoiins
nyTh S = 36,4 cM, Teso mprodpeTaeT CKopocTh V =2 M/c. Haitnure koappuiimeHT TpeHus Tena o TIOCKOCTb.

7. C 6amrau BeicoToit H =20 M ropuzoHTansHo co ckopocthio 10 M/c Oporien kamenb Mmaccoit m=400 r.
npeHeOperasi CONPOTUBICHUEM BO3/1yXa, OIpPEeIUTe JIJIsl MOMEHTa BpeMeHu t = 1 ¢ mociie Hayasia JBUKEHUS:
1) KMUHETHYECKYIO SHEPIHUIO; 2) MOTEHIMAIBHYIO 3HEPTHUIO.

8. Ilyma maccoi m = 15 1, jersAmas TOPU3OHTAJIBLHO CO CKopocThio V =200 m/c momamaer B
OaymrcTuueckuii MasTHUK JumHOM | = 1 M u maccoit M = 1,5 kr u 3actpeBaer B HeM. Omnpeaenurte yroi
OTKJIOHEHHSI MasITHHKA.

9. CrutonrHoH OHOPOHBIN AUCK CKAaTHIBAETCS 0€3 CKOIBKEHHS C HAKJIOHHOW TNTIOCKOCTH, 00pa3yroei
yroi anbda ¢ ropuzoHToM. Onpeenure JIMHEHHOE YCKOPEHUe a IUCKa.

10. Hamumwre ypaBHEHHE TapMOHHYECKOTO KOJICOAHWS TOUKH, €ClHM ero ammiutyaa A = 15 cm,
MaKcHUMaJbHas CKOpOCTh KoJebmromieiics Touku 30 cm/c, HadanbHas ¢aza 10 rpagycos.

11. OnHopoansIi auck pagumycoMm R = 20 cM k01e06aeTCst 0KOJI0 TOPU3OHTAIBLHOM OCH, MPOXOISIIEH Ha
paccrosiauu | = 15 cM ot nentpa aucka. Onpeaenure nepuo T KojaeOaHUi TUCKa OTHOCUTEIBHO TOM OCH.

12. Maccy m = 5 1 a30Ta, HaXOJISIIIYIOCS B 3aKpBITOM cocyze oobemoMm V =4 11 ipu remrieparype t1=200
C, nmarpesatot a0 temnepatypsl t2 = 400 C. Haiigute naBnenus pl u p2 rasa 10 1 rociie HarpeBaHusl.

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThl (poeKTa) (IIpU HATUUNHN)
KypcoBbie npoekTsl(paboThl) yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI

7.5. Metoandeckne MaTepuabl, OMpeAesoNnre MPpoleyphl OlIEHUBAaHUS 3HAHUHM, YMEHUH, HABBIKOB U (WJIH)
OTIbITa MPO(PECCUOHANBHON 1EATEIbHOCTH, XapaKTepU3YIOILIUe 3Tanbl (OPMUPOBAHUS KOMIETEHLINN

O1ieHKa «OTINYHOY, «3aUTEHO)

- CHCTEMaTU3UPOBAHHbBIE, TTyOOKHE U TOJIHBIE 3HAHUS MO BCEM pa3jeliaM TUCIUILIMHBI, a TaKXe 10
OCHOBHBIM BOIIPOCaM, BBIXOJIALINM 3a Mpeesbl yueOHOM MPOrpaMMbl;

- TOYHOE MWCHOJb30BAHUE HAYYHOW TEPMHHOJOTHUU, CHUCTEMATHYECKH TPAMOTHOE M JIOTMYECKH
HpaBI/IJ'II)HOG HN3JI0KCHUEC OTBECTA HA BOHpOCI)I;

- Oe3ympeyHoe BIAJCHHE WHCTPYMEHTapueM Yy4yeOHOW MJUCHHILTUHBI, yMeHHE ero 3¢¢heKTUBHO
HCIIOJIB30BAaTh B TIOCTAHOBKEC H&y‘-IHI:IX 158 HpaKTI/I‘IGCKI/IX 3aJa4,

- BBIpa)KEHHas CIOCOOHOCTh CaMOCTOSITEIHHO M TBOPYECKH pEIIaTh CIOXKHBIE MPOOIEeMBbl U He-
CTaHZ[apTHI)IC CI/ITyaHI/II/I;

- IOJTHOE ¥ TITyOOKO€ YCBOEGHUE OCHOBHOM U JIOTIOJTHUTEIBHOU IUTEPATYPhI, PEKOMEHJOBaHHOU paboyeit
IIPOrpaMMOM 1O TUCHHUIIINHE;

- YMEHUE OPUEHTUPOBATHCSA B TEOPUSAX, KOHIEMIUAX W HANpPaBICHUSAX TUCUUILIMHBI U JaBaTh UM
KpI/ITI/I‘—IeCKYIO OHCHKy, I/ICHOJ'IBSYH Hay‘—IHI)Ie JOCTUXCHUA I[pyl"I/IX JUCIUIIIINH,

- TBOpYECKasi CaMOCTOATENbHAas paboTa Ha MPAKTHUYECKUX/CEMHUHAPCKUX/Ta00paTOPHBIX 3aHSATHIX,
aKTUBHOE Y4acTHE B ITPYNIOBBIX 00CYXIEHUSAX, BBICOKHI YPOBEHDb KYJIbTYPhl UCIIOTHEHUS 3aaHU;

- BBICOKHH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpaMme KOMITETEHITHH.

OHeHKa XOpOo1mo», «K3a4TCHO»

- AOCTAaTOYHO MOJHBIC 1 CUCTEMATU3UPOBAHHBIC 3HAHUS 110 JUCHUIIIINHEC,

- YMCHUC OPUCHTHPOBATHECA B OCHOBHBIX TCOPHAX, KOHICTIIUAX U HAIIPABJICHUAX TUCHHUILIVMHBI U 1aBaTh
UM KPUTHUYCCKYHO OLICHKY;,

- UCIIOJIb30BAHUEC Hﬂy‘lHOfI TEPMHUHOJIOTUH, TUHITBUCTUYCCKU W JIOTUYCCKHU IMPABUIIBHOC U3JIOKCHHUEC



OTBETa Ha BOIIPOCHI, YMEHHUE JIe1aTh OOOCHOBAHHBIEC BBIBO/IbI; -BlIaICHUE WHCTPYMEHTAPHEM IO JUCLHUIUIMHE,
YMEHHUE €ro UCMHOJIb30BATh B IOCTAHOBKE M PELICHUH HAYYHBIX M MPO(ECCHOHAIBHBIX 3a/1a4;

- YCBOEHHE OCHOBHOW W JONOJHMUTEIBHOM JTUTEpaTyphl, PEKOMEHIOBaHHOH pabouell mporpaMMoil 1o
JUCLIUILINHE;

- CaMOCTOsTeNIbHAs paboTa Ha MPAKTUYECKHUX 3aHATUSAX, yIaCTUE B IPYNIIOBBIX 00CYKACHUSX, BRICOKUI
YPOBEHbB KYJIBTYPbI HCIIOJTHEHUS 3alaHUN;

- CpelHUl ypOBEHH CPOPMUPOBAHHOCTH 3aSBIICHHBIX B paboueii mporpaMme KOMITETESHITUH.

OLeHKa «yA0BJIETBOPUTEIBHOY, «3aUTCHO)

- JOCTATOYHBIA MUHHUMAJIBHEINA 00BEM 3HAHUH 110 JUCLHUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOK paboveil mporpaMmMoi;

- YMEHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEHIUAX U HANPABICHUSAX IO TUCUUILIUHE U
JaBaTh UM OLEHKY;

- HCIOJB30BaHUE HAYYHOU TEPMHHOJOTHUU, CTUIMCTHYECKOE M JIOTMUYECKOE M3JI0KEHHWE OTBETa Ha
BOIIPOCHI, YMEHHUE JeNIaTh BBIBOJIbI 0€3 CYIECTBEHHBIX OLINOOK;

- BIIQJICHHE UHCTPYMEHTapUeM y4eOHOU JUCIMILINHBI, yMEHUE €r0 UCTIOIb30BaTh B PEIICHUH TUITOBBIX
3a1a4;

- YMEHHE T10J] pyKOBOJACTBOM IIPETIOIaBaTENs PEIIaTh CTaHIapTHBIC 3a/1a4H;

- paboTa MmoJ pPYKOBOJCTBOM IIpENoAaBaTelsi Ha MPAKTUYECKUX 3aHATHSIX, JOMYCTUMBIA YPOBEHb
KYJIbTYpPbI UCTIOJTHEHUS 3aJaHUI

- JIOCTaTOYHBIH MHMHHMMAJbHBIA YPOBEHb C(POPMUPOBAHHOCTHU 3asBIECHHBIX B paboueil mporpamme
KOMIIETECHIIUH.

OneHka «HEeyIOBIETBOPUTEIILHOY, «HE 3aU4TCHO»

- (pparmeHTapHbBIC 3HAHUS 11O JUCLUILINHE;

- OTKa3 OT OTBETa (BBIIOJHEHUS NUCbMEHHON PabOThI);

- 3HaHHME OT/I€JIbHBIX HCTOUHUKOB, PEKOMEHIOBaHHBIX paboYeil mporpaMMon 1o JUCLMILIMHE;
- HEyMEHHE UCII0JIb30BATh HAYYHYIO TEPMUHOJIOTHUIO;

- HIYHE TPYOBIX OMHUOOK;

- HU3KWH YPOBEHb KYJIbTYPBI UCIIOIHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asIBJIEHHBIX B paboueil mporpaMme KOMIIETEHIUI.

71.2.2.
[Ixama onteHnBaHus
KonuyecTBO npaBUIIbHBIX

0TBETOB, % Orenka

1o 50 «HEYIOBJIETBOPUTEIHHOY
or 51 mo 65 «YJOBJIETBOPUTEIIHHOY
ot 66 1o 85 «XOpOouIo»

7.6. KpI/ITepI/II/I OLICHHWBAaHUA C(i)OpMPIpOBaHHOCTI/I KOMIIETCHITUH ITpu MMPOBEACHNUN HpOMe)KyTO"IHOI\/'I aTTeCTallnun

YpOBeHL OCBOCHUI 1 OLICHKA

Kprepun OneHka OneHka
«HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENHH | OneHKa «XOpOomo» O11eHKa «OTIUYHO)
OLICHUBAaHUSA
HO» o»
«HE 3aUTEHO) «3aUTEHO»




YpoBeHb 0CBOEHHUS
KOMIIETCHIIUHT
«HENOCTATOYHBII.
KomMnerenuuu ne
c(hOpMHUPOBAHBI.
3HaHMsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMIIETCHITNH
«IOPOTOBBIIN».
Komnerenmumn

c(hopMUpPOBaHBI.
CdhopmupoBaHsl
0a30BbI€ CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMITETEHITHH
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHus OOIUPHEIE,
CUCTEMHBbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHIIMHI
«BBICOKH.
KoMnerenmun
c(hopMUPOBAHBHI.
3HaHus
apryMEHTHPOBAHHBIC,

chOopMHUPOBAHBI 3HAaHUW. Y MeHUd HOCST BCECTOPOHHHE. Y MEHHUS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCST XapakTep, K PEUICHUIO KaK
PENPOYKTUBHBIN MIPUMEHSIOTCS K TUIOBBIX, TaK U
Xapaxrep. PELIEHUIO TUITOBBIX HECTaHJapPTHBIX
JeMoHcTpUpyeTcs 3aJlaHUU. TBOPUYECKHUX 3aIaHUMU.
HU3KWH YPOBEHb JeMmoHcTpupyeTcs JlemoHCTpUpYyeTCs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKUI YPOBEHb
MIPAKTUYECKOTO YPOBEHb CaMOCTOATEJIbHOCTH,
HaBbIKA. CaMOCTOSITEJIbHOCTH | BBICOKAsI aJallTUBHOCTD
YCTOMUYHBOIO MIPaKTUYECKOr0 HAaBbIKA
IPAKTUYECKOIO
HaBbIKA.
OO6yuarommuiics OO6yuarommiics Obyuarommiics Obyuarommuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0oKkue,
po0Oesibl B 3HAHUSX TEOPETUYECKOIO [IOHMMAaHUE BCECTOPOHHUE U
yueOHOro MaTepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBAaHHBIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJIMPYEMOIO | 3HAHUS IPOrPAMMHOTO
MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0Bema Marepuana;
OIMOKH IIPY OTBETE | BOMPOCHI, OLIMOKU B IIPOrPaMMHOTO -[10JTHO€ TIOHUMaHue
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuana; CYILIHOCTHU U
ouiera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HAHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUE IIOHUMaHHe TEOPETUYECKOTO paccMaTpUBaEMBIX
OCHOBHBIX IOHATUN U CYILIIHOCTHU MaTepuaia MIPOLIECCOB U ABJICHUH,
KaTeropuii; M3JIaraeMbIX -CII0COOHOCTH TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTHUM, B
CYILIIHOCTHU -HEYBEPECHHBIE U OOBSICHATB CBSI3b | PaMKax 00CYKJaeMbIX
3HaHHA JIOTIOJIHUTEIPHBIX | HETOYHBIE OTBETHI HA | MPAKTUKH U TEOPHH, 3a/1aHU;
BOIIPOCOB B paMKax | JIONOJHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHuil ousera. BOIIPOCHI. MIPOTUBOpPEYHS, yCTaHaBIMBATh U
poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIIUU MPAKTUKU U TEOPHUH,
pa3BUTHS; -JIOTUYECKHU
-TpaBUJIbHBIE U oclieZIoBaTeIbHbIE,
KOHKpPETHbIE, 0e3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOIINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJlaHUs
BOIIPOCHI. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI DK3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue ounera ¢ 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro maTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMkax |Pemraer npeioxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HEOOIBIINMH
MIPEnoIaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/1aHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet ommu6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBHITIOJIHEHUA
HapylIaloIIKe JOTHKY | TpH BbioNHEeHUU | Jlomyckaer omuOKku 3a/1aHUi.
pelieHus 3aay. 3a/IaHHM, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUS] | BBINOJHEHUS 3aaHHil.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPETICHHBIX 32
JTUCITUTUTMHOM, W TIPEJCTaBIIIeT OO0 cpeHee apu(METHIeCKOe OT BBICTABJICHHBIX OIEHOK IO OTICITBHBIM
pe3ynbTaTaM o0y4eHus (3HAHUsI, YMEHHUSI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTINIHOY/ «3aUTEHOY BBICTABJISACTCS, €CIIH CpeIHEe apu(PMETHISCKOS HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOII0Y/«3a4TEHOY» BBICTABIISACTCS, €CITU CpeHee apu(hMETHISCKOE HAXOUTCS B HHTEPBAIIC
ot 3,5 1o 4,4.

OreHKa «yJIOBICTBOPUTEIEHOY/ «3aUTCHOY» BBICTABIIICTCS, €CIIM CpellHee apu(hMETHICCKOS HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OrneHka «HEYIOBICTBOPUTEIIBHO»/ «HE 3a4TCHO» BBICTABISETCS, €CIU CpeaHee apudMeTHuecKoe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE 0O0ecneuyeHue JTUCIUIIMHBI (MOLyJIs1)
8.1. [lepeueHh OCHOBHOM U IOMOJIHUTEILHOMN JIUTEPATYPHI, HEOOXOIUMOM /711 OCBOSHUS AUCITUTUTHHBI (MOTYJIS)

KommuecTBo
9K3EMIUISIPOB/3JEKTP
OoHHBII agpec DbBC

Ne ABTOp, Ha3BaHME, MECTO U3/IaHUsI, U3AATEIIbCTBO, IO/l U3/1aHUs YUYEOHOU U
/1 y4eOHO-METOIMYECKOM JTUTEPaTyPhI

OcHOBHAS JJUTEPATYPA

CuByxun JI. B., O6muii kypc ¢usuku. TepmonmHamuika ¥ MOJEKYIsIpHAs
1 |dwusuka, M.: Hayka. ['naBHas penakuus GU3NKO-MaTEMaTHUECKOM JINTEPATYPBHI, 9bC
1979

Craponybuesa I'. I1., Xamenko A. A., Kypc nexumii mo ¢usuke. Mexanuka,
o |MoneKyApHas usuka, TepMoaMHAMHKA. DIEKTPHYECTBO M MarmeTusm,| http://www.iprbooksh

CraBpornosib: CTaBponoibCKUii TOCYIapCTBEHHBIN arpapHblii  yHuBepcuTeT,|  OP.ru/76115.html
2017

Crapony6rnesa I'. I1., Xamenko A. A., Kypc nexuwmii mo ¢usuke. MexaHuka,
3 [MoneKymspHas ¢u3nKa, TEepMOAMHAMHKA. ODJIEKTPUYECTBO M MAarHETHU3M, 3BC
Craspononb: CTaBpOIOJIbCKUNA TOCYJApCTBEHHBINM arpapHblii YHUBEPCUTET,
2017

lNomosun 0. M., JIsmenko FO. II., Xononunuu B. H., [lonukapnos B. M.,
4 O6mas ¢usuka. MonekynsapHas ¢(usMka M TepMoamHamuka. Atommuas,| http://www.iprbooksh
KBaHTOBas M snepHas (pusuka. Pusmka TBEpHOro Tena, TamOoB: TambGosckmii| 0p.ru/63881.html

rocyaapcTBeHHBIN Texundyeckul yausepcuret, ObC ACB, 2013

5 UBanos A. E., MBanoB C. A., Mexanuka. MonekymsipHas ¢uzuka u 9bC
tepMmoanHamuka, M.: Kaopyce, 2012

6 bensxosa B. U., KenynkoBa E. A., Kykuna E. A., JleontseBa 0. H., 9BC
3anaasopona M. A., lamok T. A., ®usuka, CII6., 2007

7 |, Mexanuka. Monexynsipuas ¢pusuka, M.: Hayka, 1989 9BC

8 |, DnexrpuuectBo. OnTrka. ATomMHas ¢pusuka, , 1970 9bC

9 |Jlarynos A. C., bazapos U. I1., ®u3uka, , 1982 9BC

10 Poysnn T'., Tepbepr C., KatkoB U. E., PasymoBckuii B. I'., ®usuka, M.: 9BC
IIpocBemenue, 1994

11 bensxosa B. U., Kenynkosa E. A., Kykuna E. A., JleontseBa 0. H., 9BC
3anaaBoposa U. A., Jlamrok T. A., ®usuka, CII6., 2007

12 |, Mexanuka. MonekynsipHas ¢usnka, , 1989 9BC

JlonoJIHUTEIbHAS JIUTEPATYPA

1 I'ypckuit U. I1., DnemenTtapHas ¢u3uka ¢ NpuMepaMu pelieHus 3agad, M.:

Hayxka. ['maBHas penakims Gu3nko-MaTeMaTnuecKou JuTeparypsl, 1976 2bC
bensaxosa B. WM., XKenynkoBa E. A., Kykuna E. A., JleontheBa 1O. H.,

2 |3amamsoposa U. A., Jlamok T. A., ®u3KKa: KOHCIEKT JEKIUN I CTYICHTOB 752
3ao04yHoro ooyuenus, CI16., 2007

3 [Teiin I'., KonokomnoB A. A., Ckpoukwuii I'. B., ®usuka konebanuii u BoiH, M.: 9bC
Mumup, 1979

4 Menenus I'. B., ®u3nka B 3a1auax: 3K3aMEHALMOHHBIE 3a[1a4d C PELUICHUIMU, 9bC
M.: Hayka. I'naBHas pegakius GH3NKO-MaTEMaTHIECKON JIUTEpaTyphl, 1985

5 Ommmot JI., Yunkokc V., Kuraitropoackuit A. W., @usuka, M.: Hayka. ['maBHas 9bC
peaakius GU3NKo-MaTeMaTHIeCKou JuTepaTypsl, 1975

6 byruxos E. U., beikoB A. A., KonapateeB A. C., ®u3uka B mpuMepax u 3ajiadax, 9bC
M.: Hayka. 'maBHast penakuust pu3nKo-MaTeMaTH4ecKoil aureparypsl, 1989

7 byrukos E. 1., beikoB A. A., KonapartseB A. C., ®u3uka B 3agauax, JI.: U3n- Bo 9BC

Jleaunrp. yu-ta, 1976




8 [Tepensman . U., Mutpodano A. B., 3anumarensnas ¢usuka, M.: Hayxka.

I'maBHas penakuus (HU3UKO-MaTEMATHUYECKON TUTEepaTyphl, 1986 IbC
1 Kanamnukos H. I1., MypaBbeB-CmupuoB C. C., OOmas ¢usuka. COopHUK 9bC
3aJaHUi ¥ PYKOBOJICTBO K perieHuio 3aaa4, Caukr-Ilerepoypr: Jlans, 2020
Hyo6posckuit B. TI'., Xapnmamo [I'. B., MexaHnuka, TepMOAMHAMUKA U 9bC
2 |monexynsipHas pu3znKa: COOpPHUK 3aa4 U IpUMeEpHI ux pemenus, HoBocubupcek:
HoBocubupckuii rocyjapcTBEHHbBIN TEXHUYECKH yHUBEpcUTeT, 2015
3 |Cksaaiipc [x., Jleiikun E. M., IIpaktuueckas ¢usuka, M.: Mup, 1971 9bC
4 Kum 1. Y., Maxpo W. I'., Jleput /. ., ®usuka. Mexanuka. Kypc nekuuii ¢ 29bC
npuMepamu pemienus 3agad, Cankt-IlerepOypr: Jlans, 2019
5 Pomanoga B. B., ®usuka. [Ipumeps! pemenns 3aaayd, MuHck: PecryOoimkanckuit 9bC

UHCTUTYT npodeccuonanbHoro oopazosanus (PUI10), 2017

Hmutpuesa B. @., Ps6oB B. A., I'maackoit B. M., Imutpuesa B. @., ®usuka : 9bC
6 [Tporpamma, MeTOAMYECKHE YKAa3aHUSI U KOHTPOJIbHBIE 3aJaHUs TSl CTYACHTOB-
3a0YHUKOB MH)XEHEPHO-TEXHUYECKUX M TEXHOJIOTMYECKUX CIEeIUATbHOCTEHN
BYy30B, M.: Bricnl. mik., 2007

7 | Kypc o popmynam. @usuka, xumus, marematuka, HoBocubupck: Cudbupckoe 9bC
YHUBEPCHUTETCKOE n3maTeabcTBo, Hopmaruka, 2017

Kocuos B. B., Crankosa E. H., boOposckuii A. I1., JTabopatopHblii TpakTUKyM
C HCITOJIb30BAaHUEM BUPTYAIbHBIX CTEHIOB 1Mo auciumuinae «®Dusukay. Pasmen| http://www.iprbooksh
«MornekyinspHas ¢pusuka u repMmoauHamuka», Cankr- [lerepOypr: Poccuiickuit|  0op.ru/17897.html

rOCyJapCTBEHHBIN T'HIPOMETEOPOIOTHUECKUI yHUBepcuTeT, 2013

MomnuanoB B. B., [lytunun B. A., ®uzuka. Meroanka pemieHuil KOHTPOJIbHBIX 9bC
9 |[3amanmit mo ¢Qusmke s CTyAeHTOB-3209HUKOB. 4.2, Camapa: Camapckuii
rocyJapcTBeHHbIN TexHndeckui yauBepcuter, 9bC ACB, 2016

10 CrenanoBa B. A., Kanytkun /I. E., ®u3uka. DIeKTpUUECTBO U MarHeTHUsM, 9BC
Mocksa: U3narensckmii Jlom MUCuC, 2012
CxmspoBa E. A., Cemkuna JI. 1., Ky3uenos C. U., Kypc nexuuii mo ¢usuke. 9bC

11 |MonekynspHas ¢usmka. Tepmonunamuka, ToMmck: TOMCKHI MTOMTHUTEX HUYSCKHUI
yHuBepcuTet, 2017

Axcenosud JI. A., Kaspua C. M., Mensenp U. H., ®u3uka : npakt. 3aHATUA, 9BC
12

Munck: Beicm. mik., 1999

Kum . Y., Konosanos H. II., Jleut /. W., Konosanor II. H., ®usuka. 9bC

13 |DnexTpryecTBO M MarHetusMm. Kypc nekumuiit ¢ mpumepamu penieHus 3ajad,
Cankrt-IlerepOypr: Jlans, 2019

Tpynos I'. M., OOmass ¢usmuka. JlononHUTENbHBIE MaTepHanabl s 9BbC
14 o
camocTosTenbHOr paboThl, Cankt-IlerepOypr: Jlann, 2019

OObyuaromuecs U3 yrciia UHBanuA0B 1 il ¢ OB3 ob6ecrnieunBaroTcs neyaTHBIMU U (MITH) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCypcaMu B OpMax, afanTUPOBAHHBIX K OTPAHUYECHUSAM HX 3/J0POBBS.

8.2. Ilepedenp pecypcoB MH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHON ceTu «MHTepHeT», HEOOXOIUMBIX JUIs
OCBOEHUS AUCIUIIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «HTepHET» DIIEKTPOHHBIN aJpec pecypca
Best pusuka http://www.all-fizika.com/
https://www.youtube.com/c/NRNUMEP
BupryansHble JKCIIEPUMEHTBI h.llplay“StS? .
view=50&sort=dd&shelf id=7
http://www.all-fizika.com/




8.3. IlepeueHb COBpeMEHHBIX MPO(HECCHOHANBHBIX 0a3 JAHHBIX U HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DIEeKTPOHHBIN ajipec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbubie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

~internet-resursy/

bubmuoreka mo EctectBeHHbIM Haykam Poccuiickoit AkameMun Hayk

WWWw.ras.ru
(PAH)
EnuHblil  37E€KTPOHHBIM  pecypc  y4eOHO-METOAMYECKOM JIMTEpaTypbl
www.spbgasu.ru
CII6LACY PR
Poccuiickas rocyapcTBeHHasi OubanoTeKa www.rsl.ru

@enepanbHblii  0Opa3oBarenbHblii nopTan "EnmHoe OKHO jgocTyma K

" http://window.edu.ru
00pa30BaTeIbHEIM pecypcaM

Hayunas AIIEKTPOHHAS
Hayunas snektponnas 6uommoreka eLIBRARY.RU 6ubmorexa eL IBRARY. RU
DnexTpoHH0-0nbIMoTeunas cucreMa usgarenscrsa "' IPRbooks” http://www.iprbookshop.ru/
DIeKTPOHHO-0MOIMOTEYHAs CHCTEMa M3aaTenbeTBa "Jlanp" https://e.lanbook.com/
OnektpoHHas onbnuorexa Upobuc 64 Ihl}g/)://ntb.spbgasu.ru/|rb|s64r_p
Cucrema auctanimonHoro ooyuenus CIIoI’ACY Moodle https://moodle.spbgasu.ru/
WuTepHeT-TpeHaxepsl B chepe 0Opa3oBaHus http://www.i-exam. ru

8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3YEMBIX NPU OCYIIECTBICHHH 00pa30BaTEILHOTO
mporecca IO JUCHMIUIMHE, BKIIOYas MEepedyeHb JIMIEH3MOHHOIO M CBOOOJHO pacnpoCTpaHseMOro
MPOrpaMMHOTO 00ecrieueHus

Crnioco6 pacmpocTpaHeHus
HaumenoBanue (JIMLIEH3MOHHOE WM CBOOOHO
pacmpocTpaHsieMoe)

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTsl Maiikpocodt, norosop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horoop Ne  J[32009689201 ot
18.12.2020r [Iporpammubie
npoaykTsl Maiikpocodt, norosop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUUECKOE 00€CTICUeHNE TUCITUTIITHHBI
CaeJnieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUI U TOMEIICHHI JUIsI CAMOCTOSITEIbHON pabOThI

HaunmenoBanue yueOHbIX aynmuTopuil u momeniennii|  OcCHaAEHHOCTh 000PYIOBAHUEM M TEXHUUECKHUMHU
JUTSL CAMOCTOSITEIbHON pabOThI CpeICcTBaMU OOyUYeHUS




VYyeOnast aynutopuss IS TPOBEICHUSA  3aHATUN
JICKITMOHHOT' O THIIA, KOMIIJICKT My.]'H:TPIMGI[HfIHOFO

000pyIOBaHUSA MIepCOHAITBLHBIA KOMIIBIOTE
40. VYueOHbIE ayauTOpUHM I  TPOBEICHUS PYyA N (mep P
L MYIbTUMEIUNHBIA IMPOEKT KpaH, ayquo-CHUCTEMA
JICKIIUOHHBIX 3aHATUHN Y A POCKTOD, SKpaH, yI[v 0-cuctTe )’
JIOCKa, JKpaH, KOMILIEKT yaeOHOM Meoenu,

noakioueHue kK kommbioTepHoit cetu CIIOIACY,
BEIXOJ B MIHTEpHET

Kommnekr MYJIbTUMEAUHHOTO 00opy0BaHUs
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEIUNHBIA
IPOEKTOP, IKpaH, ayAHO-CUCTEMA), JOCKA, KOMILIEKT
yueOHOU MeOeu, NOAKIIOYEHHE K KOMIIbIOTEPHOM CETH
CIIGI'ACY, Bbixoa B IHTEpHET

40. VYyeOHble ayAUTOPUU JUISI  TPOBEACHUS
HPAaKTHYECKUX 3aHATHH, IPYIIIOBBIX "
UHIWBUIYAIIbHBIX  KOHCYJbTAlMH,  TEKYILIETO
KOHTPOJISL U IPOMEKYTOUHON aTTeCcTalluu

[TomerneHue a1t CaMOCTOSTEIbHON PaOOThI (UM TATBHBIN
3ai 6ubnmnorexwu, aya. 217): [IK-23 mr., B T.4. 1 mT.- [IK
s g ¢ OB3  (cuctemHbiii  G710K, MOHHUTOD,
40. TTomemeHust U1 CAaMOCTOSATENLHOM PaOOTHI KJIaBUATypa, MbIllb) C MOAKIIOYEHUEM K CETH
«HTepHeT» M obecrneueHrneM J0CTyIa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CITIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

HJ'ISI HWHBAJIMAO0B U JIUI] C OB3 obecneunBaroTCA ClIeUaJIbHBIC YCJIOBUSA AJIA MOJIYUCHUA O6pa30BaHI/IH B
COOTBECTCTBHH C Tpe6OBaHI/I$[MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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