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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

[lenssMu OCBOGHMS JUCLUUIUIMHBI SBISIOTCS: O3HAKOMIIEHHE CTYJIEHTOB C COBPEMEHHOH (PH3MUECKOM
KapTHHOM Mupa, (HOpMUPOBaHHE Yy CTYIEHTOB €CTECTBEHHOHAYYHOIO MHUPOBO33PEHUS M COBPEMEHHOIO
(GU3M4YeCKOro MBIIUICHUS, 00y4YeHHE TPaMOTHOMY NPUMEHEHUIO TMOJIOKEHUI (hyHIaMEeHTalIbHOM (U3MKH K
HayYHOMY aHAJIM3y CHUTyallud, ¢ KOTOPBIMH CIELUAINCTY NPUAETCS CTAJIKUBATHCA IPU CO3JaHMM HOBBIX
TEXHOJIOTUH.

B pesynbrate ocBoeHMsI OTUCUMIUIMHBI «DPU3MKa» CTYINEHT AOJKEH HU3Y4UTh (PU3MUECKUE SBICHUS U
3aKOHBI TPHPOJBI, TPAHUIBl WX MPUMEHHUMOCTH, IPUMEHEHHE 3aKOHOB B BAKHEHIIUX MPAKTHYECKUX
IPUIIOKEHUAX; TTO3HAKOMUTBCA C OCHOBHBIMU (DM3MYECKMMHU BEIMYMHAMH, 3HaTh MX OIPENEJIEHUE, CMBICI,
CIOCOOBl M eIUHUIBI M3MEpPEHHs; 3HaTh HA3HAUYE€HHWE M MPUHLUUIBI ACHCTBUS BaKHEHIIUX (PU3MUECKUX
puOOpPOB.

3ajauaMy OCBOEHUS JUCLUILIUHBI SIBIISIIOTCA:

* U3y4EHHUE OCHOBHBIX (PM3MUECKUX SBJICHUH, OBIaJeHNE (QyHIaMEHTAIbHBIMUA MOHATUSIMH, 3aKOHAMH U
TEOPUSAMHU KIIACCUUECKON U COBPEMEHHOMN (DM3UKH, a TAKXKe MEeTo1aMU (PU3HUUECKOTO HCCIeI0BAHNUS;

* OBJIAJICHHE TIPUEMaMU U METOJIaMH PEIICHHsI KOHKPETHBIX 3a/1a4 U3 Pa3JInYHbIX 00sacTei (PU3KKHU;

* 03HAKOMJICHHE C COBPEMEHHOI M3MEepUTENbHON ammaparypoi, ¢opMUpOBaHNE HABBIKOB MPOBEACHHUS
(U3NIECKOTO IKCIIEPHUMEHTA, YMEHUE BBIJCIATh KOHKPETHOE (PU3NYECKOE COIep)KaHUe B MPUKIIATHBIX 3a/1a9ax
Oyay1iei criennaibHOCTH;

* U3Y4EHUE UCTOPUH PA3BUTHS (DU3HKH.

2. llepeyeHb IIAHHPYEMBIX PpPe3yJbTATOB OOy4YeHHsl MO JMCHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona u HaumeHnoBanue Kon n HaumeHnoBanue [Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110
KOMIIETEHIINH MHIMKATOpa JOCTHKEHUS JUCLUIUIMHE, 00eCIIeUnBaloIINe JOCTHKEHHE
KOMIIETEHIINU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 Crnoco6en [OINK-1.1 JlemoHCTpHUpYyeT|3HACT

MIPUMEHSITh €CTECTBEHHOHAYYHbIE U[kpuTepun BbIOOpPA E€CTECTBEHHOHAYYHBIX H

€CTECTBEHHOHAY4YHbIE u|oOIIenHKEHEpHblEe  3HaHMS  B|OOIIEMH)KEHEPHBIX 3HAHMM HEOOXOAMMBIX IS

OOIIEHH)KEHEPHbIE 3HAHUS,|pelIeHUN 3a/1a4M |peteHus chopMyIHpOBaHHOM 3a1a41

METOABl MaTeMaTHYeCKOro|npodeccuoHanbHOM ymeer

aHaJlM3a ¥ MOJIEIMPOBAHUS, | AEITEIbHOCTU OCYIIIECTBIISTh BBIOOD HEO0OXOIUMBIX

TEOPETUYECKOTO U €CTeCTBEHHOHAYYHbIX M  OOIIEHHKEHEPHBIX

AKCIIEPUMEHTAILHOTO 3HAHUW i1 pemeHus chopMynrpoBaHHOM

UCCIIEIOBaHMS B npogeccnoHaIbHOM 3a1auu

npodeccuoHanbHOMN BJIajeeT

JESTEIBHOCTH MetonaMu BBIOOpPa M OLIEHKH HEOOXOIUMBIX

CCTCCTBCHHOHAYYHBIX U O6HI€I/IH)KCHepHI>IX
3HaHUH I pCHICHUSA MIOCTaBJICHHOM 3agaqun

OIIK-1 Cnoco6en|OIIK-1.3 OcymectBnser BoIOOp|3HAET

IMPUMCHATH METOoga TEOPETUICCKOTO N|OCHOBHBIC METOAbI TECOPETUYICCKOTO u
€CTeCTBEHHOHAYYHbBIC U [9KCIIEpPUMEHTATLHOTO AKCIIEPUMEHTAILHOTO UCCIIeTOBAHMS
O6H.[€I/IH}KeHepHBIe 3HaHUA, | UCCIICTJOBAHUA JJIA pPCIICHUA IIOCTaBJICHHOU 3agauu

METOJIbl  MaTeMaTUYECKOT0|c(hOopMyIUPOBAHHON 3a/1a4yr|ymMeeT

aHaIM3a W MOJEIMPOBAHMUS, [mpodeccrHoHaNbHOM OCYIIECTBIISITH BEIOOP METOI0B TEOPETHUECKOTO
TEOPETUIECKOTO U |IesaTenbHOCTH Y 9KCTIEPUMEHTAIILHOTO UCCIIETOBAHUS
AKCIIEPUMEHTAIILHOTO BJajieeT

UCCIIeTOBAHMUS B criocobamu WCIIOJIb30BaHUS METOJIOB
npodeCCHOHATBLHON TEOPETUYECKOTO W IKCHEPUMEHTAIBHOTO

ACATCIIBHOCTHU HUCCICIOBAaHUA




OIIK-1 Crnioco6en|OI1K-1.4 Hcnonb3yeT MeTO/bl[3HaeT
MPUMEHSTh MaTeMaTHYeCKOTO aHajih3a ¥|OCHOBHBIC METO/bI MATEMAaTHYECKOTO aHATIN3a U
€CTECTBCHHOHAYYHbBIC ¥ |MOIeTUPOBaHUS, MOJICTTUPOBAHUS, TEOPETUIECKOTO "
OOIIENH)XEHEPHBIC 3HAHMUS, | TEOPETHUECKOTO U[9KCIIEPUMEHTAIBHOTO  HCCIEIOBAaHUS  JUIS
METOJIbl MAaTeMaTUYECKOTO|IKCIIEPUMEHTAILHOTO pereHus chopMyIHpOBaHHON 3aauu
aHaIM3a M MOJICIMPOBAHMS, [MCCIICIOBAHUS ISl PEHICHUs[TPO(ECCHOHATLHON eI TEIbHOCTH
TEOPETUYECKOTO u|chopMyIHpOBaHHOM 3a1auu(ymeeT
AKCIIEPUMEHTAIHHOTO npoheCCHOHATLHON NPUMEHSTh METO/BI MATEMAaTHYECKOTO aHAIIN3a
UCCIICIOBAHHS B|IEATETLHOCTH M MOJCIHMPOBAaHUS,  TEOPETUYECKOTO  H
npogeccuOHATBLHON SKCHEPUMEHTAIBHOTO  MCCIEIOBAaHUS  JUIA
JeSTEeITbHOCTH pereHwsI chopMyITHpOBaHHON 3aaun
npodeccnoHaLHOM AeSITETFHOCTH
BJajieeT
Ha0bOPOM OCHOBHBIX METOZOB MAaTEMaTHYECKOTO
aHalM3a U MOJCIIMPOBAHHMS, TEOPETHUECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBaHUSA
HEOOXOIUMBIX JUIst peleHus
chopMyIMPOBAHHOMN 3a/1a4n
poeCCUOHATIBHOM JeSITETbHOCTH
YK-1 Croco6en|YK-1.1 OcymiecTBisieT|3HaeT
OCYIIECTBIISTh MOUCK,|CUCTEMHO-CTPYKTYPHBIH BBIOOD|METOABI ¥ TOAXOIbI  KPUTHYECKOTO U
KPpUTHUYCCKUH  aHaM3  U|WH(OOPMAIMOHHBIX PECYpPCcoB (B|CHCTEMHOTO aHanmm3a ISt pemeHHst
CHHTE3 UHPOPMALIUK,|TOM 4YKcie B HU(POBON cpele)|mocTaBIeHHOM 3a1auu
MIPUMCHSITh CUCTEMHBIN|/UIsT TIoMCKa WHQPOpMAIMU  B|ymMeeT
MOIXOA Uil PCIICHHSI|COOTBETCTBHHM C IOCTaBJICHHOM|OCYIIIECTBIST CHCTEMHBIN BBIOOD
MOCTABJICHHBIX 3a/1a4 3amaueit HeoOXomuMol  mHpOpMamuu U3 00IIero
MaccMBa  JIaHHBIX B COOTBETCTBUU  C
ITOCTaBJICHHOM 3a7a4eil
BJIajJieeT
HaBBIKaMU TTOWCKa uHpOpMAITUU u

KPUTHYECKOTO aHajn3a IOJYy4eHHOTO 00Bh&EMa
JTAaHHEIX

YK-1 Cnoco0en
OCYILECTBIIATh TIOUCK,
KpPUTHYECKMM  aHanu3 |
CUHTE3 UHpOpMaLH,
MPUMEHSITh CUCTEMHBIN
MOAXOJN AN pPELIeHUs

IIOCTAaBJICHHBIX 3aaa4

VK-1.2 BrigBnser uHpopmarluio,
3HAYUMYIO JUId IOCTaBJIEHHOU
3ajauu

3HaeT
OCHOBHBIC 3aKOHbl M SIBJICHUS (UMKH IS
peuIeHus OCTaBIEHHOM 3a1a4n

ymeer

pelmarh IMOCTaBJICHHBIE 3aJaud OINUpasCh Ha
OCHOBHBIE 3aKOHBI (PU3UKH

BJajieeT

OCHOBHBIMH HaBBIKaMU BBISBIEHUS (pru3nueckont
nH(pOpMallUKM 3HAYUMOM JJii IOCTaBJIEHHOM
3a/1a41

VYK-2 CnocobeH onpeaensiTh
Kpyr 3ajad B  paMKax
IIOCTaBJIEHHOW  Lenu |
BbIOMpATh ONTHMAaJbHbIE
CIocoObl  MX  pelleHwus,
HUCXONs W3 JEHUCTBYIOIIUX
IIPaBOBBIX HOpM,
UMEIOLIUXCS pPEecypcoB U
OrpaHUYECHUN

YK-2.4
110CJIEI0BATEIBHOCTD
(anmropuT™) pemeHus 3agadu

CocraBiseT

3HaeT

MO/IXOJIbI COCTaBJICHHUS aJITOPUTMOB pEIICHUS
MIOCTaBJICHHBIX 3324

ymeeT

MO/IXO/IbI COCTABJIEHUS AJITOPUTMOB pEIICHUS
MIOCTABJIEHHBIX 3a/1a4

BJIajIeeT
QITOpUTMaMH  peleHus: (U3NYeCKuX 3aaad
HCIIOIb3YEMBIX JUTS BBITIOJIHEHUS

MOCTAaBJICHHBIX LIEJIEH




3. Yka3aHue MecTa QMCHUIUINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hannas pucummivHa (MOAyJsb) BiiItoueHa B bnok «ductummuuel, moxynu» b1.0.12 ocHoBHOIM
npodeccuoHabHONM oOpa3oBarensHOl mporpamMmbl 09.03.02 MubopmaimoHHbIe CUCTEMBI U TEXHOJOTHU H
OTHOCHUTCS K 00s13aTeJIbHOM YacTH y4yeOHOro IJIaHa.

JucuumnimHa OTHOCUTCS K 0a30BOM 4acTW MaTeMaTHYeCKOIO0 M €CTeCTBEHHO-HAay4yHOro nukia. OHa
OCHOBBIBACTCS Ha 3HAHUSX, HABBIKAX U YMEHUSX, IPUOOPETEHHBIX B Pe3yIbTaTe OCBOCHUS (DM3HKHU «Oa30BBIN
YPOBEHBbY:

MexaHuka

1. KuHeMaTuka: MeXaHM4EeCKOE IBUKEHUE, ITyTh, IEPEMEILIEHUE, CKOPOCTh, yCKOpeHHE. PaBHOMEPHOE 1
PaBHOIIEPEMEHHOE ABH>KEHUE.

2. Jlunamuka: IlepBoiii 3akon HeroToHa. MHepunaibHbie cucTeMbl oTcuera. Bropoii 3akoH HbroToHa,
Macca, cuiia. Tperuii 3akoH HerotoHa. 3akoH BceMupHOro Tsrotenus. 3akoH I'yka. IMmnyibe. 3akoH coXpaHeHUs]
umnynbca. KuHeTnueckass M NOTEHLUAlbHAs 3HEPrusl. 3aKOH COXPAHEHUs 3HEpruu B MexaHuke. Pabora,
MOIIHOCTb.

MoznexynsipHas gusuka. TernnoBble sBICHUS.

1. OcHOBBI MOJIEKYNISIpHO-KMHETHUUECKOH Teopun. OcHoBHOE ypaBHeHHEe MKT.

2. YpaBHEHME COCTOSHUS UACATBHOIO rasa. I'a3o0Bble 3aKOHBI.

3. TlepBblii 3akoH TepMonuWHaMHKH. Pabora mpu m3MeHeHWH oObema ra3za. BHyTpeHHss SHEprus
uaeaisbHoOro rasza. [IpuMeHeHue mnepBOro 3aKkoHAa TEPMOJMHAMMKH JJIsI M30MPOLECCOB - AnuabaTHUecKuit
npouecc. CUIoBble MalllMHbL, K.II.J. TEIUIOBOM MallUHBbI.

4. VI3MeHeHMe arperaTHOro COCTOsTHUS BelllecTBa (IJIaBJIeHUEe, NapooOpa3oBaHUe, KOHICHC AL ).

DIeKTpOoCTaTUKA

l. DnekTpuyeckue 3apsabl. 3akoH uX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTD
3leKTpocTaTuueckoro mojisi. CunoBslie TUHUU 1O, [IpUHINI Cynepo3uIuy moJIeH.

2. Pabota o nmepeMenieHuIo dIeKTPUYECKOro 3apsaa B anekTpuyeckom mone. [lorenuuan.

PasHocTp noreHnuanos.

3. Dunekrpoemkocth. KoHaeHcaTOpbl. DIEKTPOEMKOCTb IUIOCKOTO  KOHJEHCAaTopa. DHEprus
AJEKTPUYECKOTO TOJIsI KOHJIEHCaTopa.

3aKOHBI IOCTOSIHHOTO TOKA.

1. Cuna toka. ConpoTtusnenue. 3akoH Oma /17151 yyacTKa IeTH.

2. DnexTpoaBrKylIas cuia. 3akoH Oma Juist 3aMKHYTOH LIETIH.

3. PaGota u momHOCTh TOKA. 3akoH [[xoynsa-Jlena.

MaruuTtHoe nose. DIeKTpO-MarHuTHas MHAYKLHUS.

1. MarautHoe none. Uuaykuus MmarautHoro nodst. Cuna AMmepa.

2. JIBM>KeHHE 3apsHKEHHBIX YacTHIl B MarHUTHOM nojie. Cuia Jlopenuna.

3. MarHuTHBIA NOTOK. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUIUU. CaMOMHIYKIMS. DHEPrusi MarHUTHOTO
TOJIS.

MexaHuueckre U 3JIeKTPOMarHUTHBIE KOJIeOaHMUsI.

1. F'apmonHnueckoe konebanue. MatremMaTHuecKuit MasgsTHUK. [IpyXKHMHHBIN MasTHUK.

2. Bonsbl. YpaBHeHue BoJHBL. JIJInHA BOJIHBI, 3ByKOBBIE BOJIHBI.

3. KonebaTenbHplil KOHTYp. DIEKTPOMarHUTHbBIE KoieOaHus, UX IepUuoJ. DIEKTPOMArHUTHbIE BOJIHBI.

Ornruka.

1. 3akoHBI OTpaskeHUs U NpeoMiIeHHs cBeTa. [loTHOE BHYyTpEHHEE  OTpa)K€HHE CBETA.

2. Jlunzsl. [Moctpoenne nzobpakenus B tuH3aX. Dopmyrsia JTHH3HL.

3. ducnepcus cBera. UnTepdepenius u qudpakius CBETOBBIX BOJIH.

KBanToBass ¢wusuka.

1. ®otoaddexrt. YpaBHenue DifHmrenHa Uit hoTtorddexta. POTOHBL. DHEPrus, Macca, HUMITYJIbC
¢dboToHa.

2. CtpoeHue aTroma

No Kon n HanMeHOBaHME MHIUKATOPa
ITocnenyromuye TUCIUIIIIMHBL
n/m JOCTHXKEHHUS KOMITETCHIIUH

1 |TexHmueckas MeXxaHUKa OIIK-1.3, OIIK-1.4, OIIK-1.5




2 |DnmeKkTpoTeXHUKa
3 [DnexTponuka
4 |OcHOBBI apXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKITUI OIIK-1.1
5 Hayuno-uccienoBarenbckas paborta (modydyeHHE TEPBUYHBIX
HABBIKOB HAYYHO-MCCIIEI0BATEILCKON paboThl)
6 |Be3omacHOCTh KU3HEACATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
7 |Okonorus YK-8.1
8 |Texuomormyeckas (MMPOCKTHO-TEXHOJIOTHUYECKAs) TIPAKTHKA [1K-2.1, TIK-4.2
9 |OcHOBBI KOMIIBIOTEPHBIX TEXHOJIOTUH B IPUHATUHU PEIICHUI [1K-1.1, T1K-1.3
10 [eomH(pOpMAITMOHHBIC CHCTEMBI OIIK-2.5
11 |Texuuueckas MexaHHKa OIIK-1.3, OIIK-1.4, OIIK-1.5
12 |OcHOBBI aQpXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKLIUI OIIK-1.1
13 |Be30macHOCTh KU3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
14 [9konorus VK-8.1
15 |TexHonoruueckas (IpOEKTHO-TEXHOJOTMYECKasi) IPaKTUKA [1K-2.1, T1K-4.2
16 |[OCHOBBI KOMITBIOTEPHBIX TEXHOJOTUH B MPUHATHH PEIICHUI IK-1.1, TIK-1.3
17 |'eounpopmManiioHHBIE CUCTEMBI OIIK-2.5

4. O0beM AUCHUIIMHBI (MOAYJIAA) B 3a4€THBIX €IUHHUIAX C YKA3aHHEM KOJHYeCTBA aKaJAeMHYeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyammmxcsi ¢ mpemnoaaBartejeM (10 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp
U3 HuX yackl HA
. Bceero
Bun yueGHO# paboTh MIPAKTUUYECKYIO
4acoB 1 2
NOATOTOBKY

KonTakTHas padora 112 48 64
Jlexuuonnsie 3anstus (JIek) 48 0 16 32
JlaGoparopHsie 3ausTus (J1ad) 32 0 16 16
[pakTuueckue 3austus (Ip) 32 0 16 16
HNuas konTakTHas padoTa, B TOM Yucje: 0,25 0,25
KOHCYJIBTAIINH 110 KypCOBO# padoTe (IPOEKTY),
KOHTpoJIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTalluio (caJa 3a4era,
3adeTa ¢ OIEHKOH; 3aIINTa KypCOBOW pabOThI
(mpoexkTa); caada KOHTpOJbHBEIX padoT (PTP))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 0.95 0.95
(KOHCYIBTAITUS TIEPE]T IK3aMEHOM U c/1ada IK3aMeHa) ! !
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocrositenibHasi padota (CP) 109 56 53
O0masi TPy10eMKOCTh TUCHUILIUHBI (MOZYJISA)

gacel:| 252 108 144

3aYeTHbIE ¢TUHHUILI: 7 3 4

5. Copep:xaHue IMCHUIUVIMHBI (MOXYJisl), CTPYKTYPUPOBaHHOe MO pas3gejaMm (TeMaM) ¢ yKa3aHUeM
OTBEICHHOI'0 HA HUX KOJIHYEeCTBA AKA/IeMHYECKHUX YACOB 1 BUAOB YUCOHBIX 3aHATHH
5.1. TemaTHueckuii MjaaH JUCHUILUIUHBI (MOYJIS)




Pa3I[eJ'IBI JHUCIUITTTHNHBI

Cemectp

Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac.

JICKIINU

113

JIP

MIPaKTH-
YECKYIO
HOAro-
TOBKY

BCErO

W3 HUX Ha

BCECTO

U3 HUX Ha
MIPaKTH-
YECKYI0
HOAro-

TOBKY

BCETO

U3 HUX Ha
MIPaKTH-
YECKYI0
HOAro-

TOBKY

CP

Bcero,
qac.

Kon
WHIUKATOP
a
JTOCTHKEHH
i
KOMIIETEHI]
347}

1 paznen. uznyeckre OCHOBBI
MEXaHUKHU

1.1.

Kunemaruka MOCTYIATCIIbHOT'O U
BpamaTCJIbHOI'O ABVMXXCHUSA

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

1.2.

I[I/IHaMI/IKa IOCTYyNNaTCJIbHOIO H
BpalaTCJIbHOI'O JABUIKCHHA

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

1.3.

Pabora u sneprus

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

14.

Mexanuka BpalaTeJIbHOI'O
ABWIKCHUS TBEPAOTO TCIA.

15

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

1.5.

Ddusuka konedanmii U BOJH.

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

2 paznen. MonekynspHast
¢du3KKa U TepMOJMHAMHKA

2.1.

OcHOBBI MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4




2.2.

OCHOBEI TEPMOAUHAMUKN

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VK-1.1,
YK-1.2,
YK-2.4

2.3.

Craructuueckas pusuka.

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

2.4.

SIBmeHus IIepeHOCaA.

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

3 pazaen. Kontposn

3.1

®usnyecKkue OCHOBBI MEXaHUKH.
MonekynsipHas buzuka "
TEPMOIMHAMHKA

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

4 pazzgen. DIeKTpUIecTBO U
MarHeTH3M

4.1.

DIIEeKTpOCTaTUKA

11

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

4.2.

TlocTOsTHHBIN TOK

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

4.3.

MarnutHoe 1OJIE B BakyyMe.
3akoH buo-Casapa-Jlannaca

10

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

44.

MaruutHble cBOMCTBA BEIIECTBA.

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4




4.5.

JleficTBe MarHMTHOTO IIOJIS Ha
JBUKYILIHECS 3apsiibl U TOKH.

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VK-1.1,
YK-1.2,
YK-2.4

4.6.

:‘)HCKTpOMaFHHTHaﬂ HHAYKOUA

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

4.7.

OcHoBbI Teopuu MakcBeiia A
3JIEKTPOMArHUTHOTO ITOJIS

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

5 paznen. BonHoBas ontuka

5.1.

WnTepdepenius ceeta

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

5.2.

Hudpakmus ceera

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

5.3.

HOJ'I}IpI/BaI_II/IH CBCTa

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

6 paszaein. JIeMEHThl KBaHTOBOU
(U3KMKN aTOMOB U MOJIEKYII

6.1.

TeryoBoe W3Iy4YeHHE H  €ro
3aKOHBI

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

6.2.

Buewmnuit poroaddext. ddext
Komnrona

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4




OIIK-1.1,
OIIK-1.3,
[lmanerapnass Mozenp aroma OIIK-1.4,
6.3. 2| 2 2 2 2 8
Bopa-Pezephopna YK-1.1,
YK-1.2,
YK-2.4
OIIK-1.1,
. OIIK-1.3,
DNeMEeHThI KBaHTOBOM
OIIK-1.4,
6.4. [MexaHHKH. VYpaBuenue| 2 | 2 4 6
IlIpeaunrepa YK-1.1,
YK-1.2,
YK-2.4
OIIK-1.1,
OIIK-1.3,
6.5. [DnemenTsI sepHO GU3HKH 21 2 3 5 OLIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4
7. |7 paznen. Kontpoib
OIIK-1.1,
DNEeKTpUYECTBO U MarHeTU3M. OIIK-1.3,
BonnoBas onTuka. DIeMEHTHI OIIK-1.4,
7.1. . 2 27
KBaHTOBON (DM3UKM aTOMOB U YK-1.1,
MOJIEKYI. VYK-1.2,
YK-2.4
5.1. Jlekuuu
Neo | HaumenoBanue pazgena .
. HaumenoBanue u KkpaTkoe coaepKaHue JIEKIUI
pasn Y TEMBI JICKITUI
KunemaTuka noctynaresbHOro | BpallaTE€IbHOTO ABUKEHUS
Kunemaruka MarepuansHast Touka. Tpaekrtopusi, myTh, nepemenienue. Cucrema oTcyeTa.
1 noctynarenbHoro 1 |[CKopocTs, yckopenue. HopManbHOe UM TaHTE€HIMANBLHOE YCKOPEHHS.
BpamiaTeJIbHOTO KunemaTuka BpamaTeIbHOTO JBIXKCHHS DJIEMEHTapHBIA MTOBOPOT. YTJIOBBIE
JBUKECHUS CKOPOCTb U YCKOPEHHE, UX CBA3b C AHATIOTMYHBIMU JIMHEHHBIMU BEIMUUHAMH.
JlnHaMuKa NOCTYNaTeNbHOTO ABUKEHUS
JluHaMuKa WuepunanbHble CUCTEMBI OTCUETA, 3aKOHBI HbIOTOHA, cuila TSHKECTH, BEC Tell,
2 MOCTYIATEIbHOTO ¥ |CHJIa YIIPYTOCTH, CHJIbl TpeHus. Mmmynbc. 3aKOH COXpaHEHHsS HMMITYJbCa.
BpamaTeIbHOro VYpaBHEHHE JBIWKEHUS Tela TEePEMEHHONM MacChl. 3aKOH BCEMHPHOTO
JIBIDKECHUS TATOTEHUSI. I'paBuTanimonnoe noJie. Kocmuueckue CKOpPOCTH.
HeunepunanbHbie CUCTEMBI OTCYETA.
Pabora u sHeprus
Dneprus, pabora, MOIIHOCTh. KuHeTHueckass M TOTCHIMAIbHAS SHEPTUH.
3 Pabora n smeprus 3aKOH coxpaHeHHs ’Hepruu. ['paduueckoe mpencTaBieHUEe dHEPrUH. Yap
a0COJIIOTHO YNIPYTUX U HEYNPYTUX TEII.
MexaHuka BpalaTeabHOro JBUKEHHS TBEPAOro Tena.
Mexanuka MOMEHT cuiibl, MOMEHT UMITYJIbCa, MOMEHT MHEepLHU. OCHOBHOE ypaBHEHHE
4 BpaIaTeIbHOTO JMHAMUKHU BpallaTeJIbHOTO JABWKEHUS TBepAoro tena. Teopema llrteitHepa.
npumxkenus TBepgoro |Pabora mpum  BpamarensHoM — aBmKeHMH.  KuHeTmueckas — sHeprus
Tena. Bpalaromerocss Tteiaa. MOMEHT uUMIyJabca U 3aKOH €ro COXpaHEHUs.
I'upockorr.
. ®dusunka KoaecOaHUi B BOJIH
5 GrspKa KoneOanki Kone6anusi. Buapl konebanuit. ['apmonunueckue konebanus. JluHamuka
BOJIH. rapMOHUYECKUX KojeOaHuil. [Ipy>KuHHBIN, MaTeMaTHYECKUIA U




¢u3nyeckuil MasTHUKH. DHEPrusi rapMOHUYEcKoro konedanus. CroxeHue
rapMOHUYECKUX KOJICOaHUH. 3aTyxalollMe U BbIHYXICHHbBIE KOJICOaHUs.
VYnpyrue BoiHBL. YpaBHEHHE IUIOCKOH U cdepuueckoil BomHbL. BosHoBOe
ypaBHeHHe. CKOPOCTb ¥ DHEPTHUs ynpyrux BoiaH. CTos4ne BOJIHBL.

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUN.
WneanpHblii Ta3. YpaBHEHHE COCTOSIHMS MACAIBHOIO rasa.
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

OcHoBHOE

OCHOBEI TCPMOIUHAMHUKHA

OCHOBBI TEPMOJIMHAMUKH

3aKOH pPAaBHOMEPHOI'O DACHpPENENeHHUs] SHEPruu [0 CTEHNEeHsIM CBOOOAbI
Mmonekyn. Teruora, pabora W BHyTpeHHss oHeprus. llepBoe Haudano
TepMOJAMHAMUKH. TeII0eMKOCTh Ta30B. AquabaTHBIA Tpolecc. Y paBHEHHE
Maiiepa. VYpasHenue Ilyaccona. Ilomurponuueckue mnponeccsl. Bropoe
Hayajlo TEpMOJMHAMMKH. OHTponus B TepMoAuHaMuke. HepaBeHCTBO
Kitaysznyca. Iuki Kapro. KII/] TerioBsIx aBuraresnen.

Cratuctudeckas pusmka.

Cratuctudeckas pusnka
[TonsTie o cratuctuyeckoM pacmpeneneHuu. Pacnpenenenue MakcBema.
Pacnipenenenne bonprmana. bapomerpudeckas Gopmyna.

SIBieHus nepeHoca.

SIByieHus epeHoca
N3orepmbr  Ban-nep-Baanmsca.  Dddexr  Ixoyms-Tomcona.  SBnenus
nepeHoca. Jludpdysus B razax. TemmonpoBoJHOCTh ra3oB. Bsa3kocTs.

11

3HeKTp00TaTI/IKa

9HeKTp00TaTI/IKa

3akon Kymnona. HanpspkeHHocTh snektpuyeckoro mnoiisa. Teopema [aycca.
PaGora cun osnextpuueckoro monsa. [lorenmman. CBs3p  MeXAy
HAIps’)KCHHOCTBIO IMOJII W IMOTCHLMAJIOM. I[I/IBJICKTPI/IKI/I U OpO-BOJHUKHU B
AIEKTPUUYECKOM Mosie. EMKOCTh TPOBOJHUKA. DHEPI U 3JIEKTPUUYECKOTO MOJIS.

12

ITocTOSSHHEII TOK

IToCTOSTHHBIN DIIEKTPUYECKHUM TOK

Cuna toka. ITnotHocts TOKa. DJIC. ConpoTuBiIeHHE MPOBOJHUKOB. 3aKOHBI
Oma B auddepenunanbHoil 1 uHTErpanbsHoi hopme. Pabota M MOIIHOCTD
toka. 3akoH /xoyns-Jlenna. [IpaBuna Kupxroda 1ist pa3BeTBICHHBIX LiETEH.

13

MaruauTHoe nose B
BaKyyMme. 3akoH buo-
Casapa-Jlamnaca

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

OmpiT Opcrena. MarnutHoe T1oje. MarHuTHBIE MOMEHT MarHuTtHas
nHayknus. 3akoH buo-Casapa-Jlannaca. ITone mpsmMoro u KpyroBoro TOKOB.
3aKOoH IMOJIHOTO TOKA.

14

MarauTtHsle cBOMCTBA
BEIIECTBA.

MaruuTHbIE CBOMCTBA BEILIECTBA.

Hamaramuyennocts. HanpsokeHHOCTS MArHUTHOTO TOJISL. Y CJIOBHS HA TPAHHULIE
paznmena AByx MarHeTukoB. Kiaccudukamuss MarHeTMKOB. MarHWTHBIN
TUCTEPE3UC

15

JleiicTBME MAarHUTHOTO
MOJISl Ha IBHOKYIIIAECS
3apsiabl U TOKU.

JleficTBe MarHUTHOTO TOJI HAa JBUKYIIMECS 3apsibl U TOKU
3akon Awmmnepa. Cwuna JlopeHna. JIBukeHHe 3apsyKeHHBIX YAacTHI[ B
MarHuTHOM MoJje. PaMka ¢ TOKOM B MarHUTHOM MoJje. MarHuTHBIN MOTOK.
PabGota, coBepmiaemMas mnpu TMEpeMENIEHWH TMPOBOJHHMKA C TO-KOM B
MarHuTHOM noiie. Teopema ["aycca 1y1st MAarHUTHOTO MOTOKA.

16

DJIeKTpOMarHuTHas
WHTYKITHS

OneKTpOMarHuTHas HHIAYKIHS.

3akoH anekTpomMarHutHoM uHAaykuuu — @apanes. IlpaBuno  Jlenuma.
Camounnykuus. Buxpesple Toku. HHIYKTUBHOCTH KOHTYypa. B3anmuas
uHaykuus. Tpancopmarop. DHeprus MarHUTHOTO MOJIS.

17

OcHOBBI TEOpPUH

OCHOBEI TEOpHUU MakcBeima JJIA SJICKTPOMAarHuTHOT'O ITOJIA




Makcsema s
3JIEKTPOMArHUTHOTO
OJIs

Buxpesoe anexrpudeckoe nojue. Tok cMmemenus. Y paBHeHus Makcseiia s
JNIEKTPOMArHUTHOTO MOJsI. DHEPrUsl U MMILYJIBC JJIEKTPOMArHUTHBIX BOJIH.
IIIxana >1€eKTPOMarHUTHBIX BOJIH.

18

Wutepdepennms cBera

Wutepdepennms cBeta

[TonsiTe O KOPIMYCKYJISPHO-BOJIHOBOM Ayanu3me. KorepeHTHbIE BOJIHBI.
Wutepdepennust. YciaoBue MakCUMyMa W MHHUMYMa HHTEp(hEpeHIUH.
Nurtepdepeniiuas B ToHkuX IuieHkax. Kombia HeroTona. Ilpumenenus
UHTEPEPEHIHH.

19

Judpaxuus ceera

Judpaxuus ceera

[Tpunnun [toiirenca-®penens. 3oubl Openens. dudpakuus PpeHens Ha
Kpyrjiom otBepctud u  gucke. Judpakums Ppaynrodepa Ha mienu.
Hudpakiuonnas pemerka. Pazpemaromas CcrnocoOHOCTh ONTHYECKHX
npuOOpOB.

20

[Tonsipusanus ceera

ITonsipusanus ceera

EcrecTBeHHbIN U NMOJISPU30BaHHBIA CBET. 3akoH Maitoca. 3akoH bproctepa.
HBoitHoe myuenpenomiienune. Oddekr Keppa. Bpamenue miockoctu
MOJIIPU3ALIUY.

21

TennoBoe n3iry4eHue u
€ro 3aKOHBI

TennoBoe U3Iy4eHue U ero 3aKOHbI

XapakTepuCTUKN  TEIUIOBOTO  M3iydeHus. 3akoH Kupxroda. 3akoH
Credana-bonbumana. 3akon cmenienuss Buna. ®opmyna Poanes-/xunca.
®opmyna [Lnanka.

22

Buemawmit potosddexr.
Dddext Komnrona

Bremnnit poroapdexr. dpdext Kommnrona.

3akonbl  BHemHero  (Qorosddexra. YpaBHeHue ~ DUHIITEHHA IS
doroaddekra. Ilpumenenne ¢oroddpdexra. Macca u ummynsc (oToHA.
JHasnenue cBeta. D dexkr KoMnToHna u ero sanemeHTapHas TEOpusi.

23

IInanerapHas Mmozenb
atoma bopa-Pesepdopna

[TnaneTapras monens atroma bopa-Pesepdopna
JluneiiuaTeiii criekTp aroma Boaopona. Popmyna bambmepa-Punbepra.
IToctynatel bopa. Onbitel @panka u ['epua. Cnextp aroma BoAopojaa Mo

bopy.

24

DJIeMEeHTHI KBAHTOBOU
MEXaHUKH. Y paBHEHHE
[penunrepa

DOneMeHThl KBaHTOBOM MexaHUKU. Y paBHeHue lllpenunrepa
KopnyckynsapHO-BOTHOBOM Jyanu3M CBOWMCTB BellecTBa. lumoresa e
bpoitns.  CootHomienue HeomnpeneneHHocte ['eisenOepra. BonHoBas
¢ynkuusa.  YpaBHenue — Ulpenunrepa. Yactuma B ogHOMEpHOH
OpsIMOYTOJIBHOM  "MIOTEHUMaTbHON OECKOHEYHO  BBICOKUMU
"crenkaMu". TyHHeNbHBIN 2P PEKT.

"

SAME C

25

DNEeMEHTHI s1epHON
buzuku

DneMeHTHI sSAepHOoi (PU3NKU

Pa3zmep, coctaB u 3apsn aroMHOro siapa. MaccoBoe W 3apsiIOBOE€ YHCIIA.
Jedext maccol 1 sHeprus cBs3u sapa. CuH sapa U ero MarHUTHBIA MOMEHT.
Snepubie cunbl. Mopgenu simpa. PainMoakTUBHOE M3IIy4EHUE U €r0 BHUJBL.
3aKkoH paavoaKkTHBHOTO pacmana. [lpaBunma cMmemeHus. 3aKOHOMEPHOCTH
a-pacriana. [-Pacmaa. Heittpuno. [Namma-usnydeHne ©u €ro CBOMCTBA.
Pe3zonancuoe norsomienue g-uznydenus (3pdexr Méccbayspa). Meroabl
HAOJIOZICHUS M PETUCTPAIIUHU PATUOAKTUBHBIX U3ITyYCHHUH 1 YacTHIl. SInepHbie
pEaKIMK ¥ UX OCHOBHBIC TUIIBL. [To3uTpon. b+-Pacman. DnekTpoHHBIi 3aXBar.
OTKpbITHE HEUTpOHA. SIepHBIE peakuuu MOJ JACHCTBUEM HEHUTPOHOB.
Peaxkuus nenenus sapa. llenmnas peakuus nenenus. llonstue o anepHou
sHepreTuke. Peakmus cuHTe3a aToMHBIX sjep. [IpoGnema yrmpaBisieMbIx
TEPMOSIEPHBIX peakuil. TUIbl B3aUMOIEHCTBUI AJIEMEHTAPHBIX YACTHIL

5.2. [IpakTyeckue 3aHATHS

No
pasn

HaumenoBanue paznena
Y TEMBbI MPAKTUYECKUX
3aHATUN

HaumenoBaHue u COACPIKAHUC TPAKTUICCKUX 3aHATUH




Kunemaruka
MOCTYIATEILHOTO U
BpallaTeJIbHOTO
JBYKECHUS

Kunemartuka MOCTYHATCIIbHOT'O U BpalllaTCIIbHOT'O ABUKCHUA

Pemienue 3amau: MarepuanbHas Touka. TpaekTtopus, MyTb, NEPEMEIICHHUE.
Cucrema orcuera. CkopocTh, yckopeHue. HopmalibHOE M TaHTE€HIIMAIBHOE
yckopenusi. KuHemaTMka BpamaTeabHOrO ABWKEHUS  DJIEMEHTapHBII
MOBOPOT. YTJIOBBIE CKOPOCTh U YCKOpPEHHE, UX CBSI3b C aHAJOTUYHBIMHU
JTUHEHHBIMU BETMUNHAMHU.

JnHamuka
MOCTYIATEIBbHOIO U
BpAILaTEIbHOTO
JBUKEHUS

JInHaMyKa OCTyNaTeIbHOTO ABUKCHUS

Pemenne 3ana4: MHepuuanbHble cUCTEMBl OTCUeTa, 3aKOHbI HproTOHA, crila
TSKECTH, BEC TeJ, CHUJla YINPYTOCTH, CHJIbl TpeHusd. Mmmynbc. 3akoH
COXPAHEHHs MMIIYJIbCA. YPABHCHHME [BIKCHHUS Tella NEPEMEHHOM MacChl.
3akoH BceMUpHOro TiaroreHus. ['paBuranmonHoe mnone. Kocmuueckue
ckopocTH. HenHepuuanpHple CUCTEMBI OTCYETA.

Pabora u sneprus

Pabota u sneprus

Pemenune 3amau: DOueprusi, pabora, MoOIIHOCTh. KuHeTndeckas u
MOTEHIMAJIbHAsl JHEPruM. 3aKOH COXpaHeHus »Hepruu. ['padudeckoe
MpEJCTaBICHUE YHEPTUU. Y Aap aOCOIIOTHO YIPYTUX U HEYIPYTUX TeEll.

Mexanuka
BpalllaTeIbHOTO
JIBUKEHUS TBEPAOTO
Tena.

MexaHuka BpalaTeJabHOTrO IBUKEHUS TBEPAOTO Tea

Pewenne 3agady: MOMEHT CHiibl, MOMEHT HMITYJIbCAa, MOMEHT HWHEPLUHU.
OcHOBHOE ypaBHEHHE JUHAMUKH BPAIATEIHLHOTO JBUKEHUS TBEPIOTO TEa.
Teopema LlTeiinepa. Pabota mpu BpamarenbHoM ABrkeHUU. KuHetnueckas
SHEPIHs Bpauaroumerocs Tena. MOMEHT UMITyJIbCa U 3aKOH €r0 COXPaHEHUS.
I'upockor.

dusuka kosiebanuii u
BOJIH.

®dusnka KojaeOaHui 1 BOJIH

Pemenue 3amau: Konebanus. Buasl konebanuii. 'apMoHndeckre KojieOaHusI.
JlnHaMuKa TrapMOHHMYECKHX Koyiebanui. [IpyXKMHHBIA, MaTeMaTH4ecKuid U
¢bu3nuecKkuil MasgTHUKH. DHEpPrusi TapMOHHUYECKOTo KojeOanus. CrokeHue
TapMOHHMYECKHX KOJicOaHWH. 3aTyXarollue W BBIHYKICHHBIE KOJCOaHUS.
Yopyrue BoNHBL. YpaBHEHHE IJIOCKOH U cdepudeckoil BoJIHBL. BonHoBoe
ypaBHeHue. CKOPOCTh U HEPrus ynpyrux BojaH. CTOsTYMe BOJHBI.

OCHOBBI MOJIEKYJISIPHO-
KHHETHUYECKOU TeOpUn

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI Teopuu
Pemenue 3anau: MneanbHplii ra3. YpaBHEHUE COCTOSHUS MJI€ANBHOIO rasa.
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpHUH.

OCHOBBI TEPMOIUHAMUKH

OCHOBBI TEPMOIMHAMUKH

Pemenue 3ana4: 3akoH paBHOMEPHOTO pacpeIesIeHNs SHEPTHH 110 CTENIEHAM
cBoOo b MoJieKy. TeruioTa, pabota U BHyTpeHH:s sHeprus. [lepBoe Havano
TePMOJAMHAMUKH. TemIoeMKOCTh ra3oB. AquabaTHBIA mpoliecc. Y paBHEHUE
Maiiepa. VYpasHeHue Ilyaccona. Ilomurponmueckue mnpoueccsl. Bropoe
Hayajo TEpPMOAMHAMUKHU. OHTponus B TepMmoauHamuke. HepaBeHCTBO
Knaysuyca. lukn Kapro. KIIJ[ TernoBbIx agurarenei.

Craructuueckas Gpusmka.

Cratuctuueckas usmuka
Pemienne 3amau: IloHsitTue O  CTaTUCTMYECKOM  pacCHpe/leTCHHH.
Pacnpenenenne Makcgemna. Pacnpenenenne bonsumana. bapomerpuueckas

dhopmyna.

SIBrenus nepeHoca.

SIBnenus nepeHoca
Pemenwue 3anay: SABnenus nepenoca. uddysus B razax. TemnmonpoBogHOCTh
razoB. BA3KocCTb.
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DNeKTpocTaTUKa

DJIEKTpOCTaTUKA

Pemenue 3amau: 3axkon Kynona. HampsikeHHOCTH 3J€KTPUYECKOTO MOJS.
Teopema T'aycca. PabGora cun snmektpuueckoro mojsi. [lorennuan. Csizb
MEXIy HaIpsSKEHHOCTBIO TOJII W MOTEHUHAIOM. JIMANeKTpuku u mpo-
BOAHHKH B DJICKTPHUYCCKOM II10JIC. EmMKocThb IMPOBOAHUKA. 3Hepm$[




SJICKTPUYCCKOTO ITOJIA.

[ToCTOSAHHBIN JIEKTPUUECKUIN TOK
Pemenune 3amau: Cuna Ttoka. IlnotHocts Toka. DJIC. CompoTuBieHue

12 TTOCTOSIHHBIN TOK poBOAHUKOB. 3akoHbl OMa B muddepeHIanbHON U UHTErpaabHOU dopMe.
Pabora u momHuocTh Toka. 3akoH [[xoynsa-Jlenna. Ilpasuna Kupxroda mans
Pa3BETBJICHHBIX LEIEH.
MarnutHoe noJie B BakyyMe. 3akoH buo-Caapa-Jlamiaca.
MarnuTtHoe 110JI€ B . o
Pemenne 3amau: OmnbiT Opcrena. MaruutHoe mnosie. MarHUTHBIE MOMEHT
13 | Bakyywme. 3akon buo-
MaruutHas wuHAykuus. 3akoH buo-Caapa-Jlamaca. Ilone mpsimoro u
Casapa-Jlaniaca
KpPYroBOT'O TOKOB. 3aKOH IOJIHOTO TOKa.
JleiicTBrE MarHUTHOIO 10JIS1 HA ABMIKYILKECS 3apsAabl U TOKU
. Pemienune 3anau: 3akon Ammepa. Cuna Jlopenna. [[BukeHue 3apsskeHHBIX
JleficTBr€ MarHUuTHOT O .
YacTULl B MarHUTHOM I10J1€. PaMKa ¢ TOKOM B MarHUTHOM I10j1€. MarHuTHbII
15 | nons Ha ABMKYyLIHECS
notok. Pabora, coBepiiaemasi mpu MepeMeleHud MPOBOJHUKA C TO-KOM B
3apsAbl U TOKH.
pAd MarHuTHOM nosie. Teopema ["aycca 11 MAarHUTHOTO MOTOKA.
ONeKTpOMarHUTHAast UHYKIHSL.
16 OnektpomarauTHas  |Penienue 3amay: 3aKoH JJIEKTPOMAarHUTHOW uHAyKuuu Papanes. IIpasuio
VHIYKIHS Jlenna. Camounaykuus. Buxpesble TOku. WHAYKTUBHOCTH KOHTYpA.
Bzaumnas unnykius. TpancdopmaTtop. DHeprusi MArHUTHOTO TOJIA.
WnTepdepenmus creta
Pemenne 3amau: IloHATHE O KOPHYCKYJISIPHO-BOJHOBOM  JTyallU3ME.
18 | Unrepdepennus ceera [Korepentnsie Bonnbl. MnTepdepenuus. YcnoBue MakCUMyMa ¥ MUHMMYMa
uHtepdepenun. Mureppepenuns B ToHkux mieHkax. Komabia HeroToHa.
[Tpumenenus naTepdepeHIum.
Hudpakmnus ceera
Pemenue 3anau: Ipunnun IN'oiirenca-®penens. 3oupl @penens. Judpakuus
19 Judpaxuus cBeTa Openens Ha KpyrjaoMm oTBepcTuH U aucke. dudpakmus dOpaynrodepa Ha
menu. udpakiuonnas pemerka. Pa3pemaromnias cnocoOHOCTh ONMTHYECKUX
npuOOpOB.
[lonsipusanus cera
Pemenne 3anau: EctecTBeHHBIN M MOJspU30BaHHBIA CBET. 3akoH Maitoca.
20 [Tonspuszanus ceera "
3akoH bproctepa. [[BoitHoe nydenpenomienue. Dpdexr Keppa. Bpamenue
IJIOCKOCTH MOJISIPU3ALIHH.
TemoBoe HU3JIydeHUE U €0 3aKOHbI
21 Temnosoe usnyuenue u |Pemenne 3anau: XapakTepuCTUKK TEIIIOBOroO u3nydenus. 3akon Kupxroda.
€r0 3aKOHBI 3akon Credana-bonpimana. 3akoH  cmemenuss Buna.  ®Dopmyna
Pones-Jlxxunca. ®opmyna Ilnanka.
Buewnuit porordpdext. Ipdext Komnrona.
. Pemenue 3anau: 3akoHsl BHemHero ¢porodddexra. YpaBHeHne DHHIITEIHA
Buemnnit pororddexr.
22 st hotodrpdekra. [Ipumenenne pororddexra. Macca u mummnynse hoToHa.
D¢ddext Komnrona
Hasnenue ceeta. Dpdexkr Komnrona u ero snemeHTapHast TEOpHsL.
[Tnanerapnast Mozens atroMa bopa-Pesepdopna
23 ITnanerapuas mogens |Pemenne 3amad:  JluHeWvareli  crekTp aroma Bojopoaa. Dopmyia

aroma bopa-Pesepdopaa

bansmepa-Punbepra. [locrynarel bopa. Onbitel @panka u ['epua. Cnektp
aroMma Bojopoaa no bopy.

5.3. JJaboparopHbie pabOTHI

HanmenoBanue pasaciia

Ne
pasy 1 TeMbI 1a00paTOPHBIX HaumeHoBaHMe U cojiepikaHue 1a00paTOPHBIX PadoOT
pabort
1 KHiHeMaTHKa Kunemarnka mocTynaTeasHOrO U BPAIaTeIbHOTO JBHKEHUS




MOCTYIMAaTCJIIbHOT'O 1

Omnpenenenue oobeMa MUIMHIPA P TOMOIIY ITAHTCHIUPKYIIS

BpalllaTeIbHOIO
JIBVKCHHUS
JnHamuka JlMHamMuKa nocTynaTenbHOIrO IBUKEHUS
5 nocrynartenpHoro u  [OmpeneneHue  yCKOpeHHMs — CBOOOJHOrO — HajJEHUs  NpU  IOMOLIH
BpalllaTeIbHOIO MaTEMaTHYECKOI0 MasiTHUKA
JIBUKCHHUS
Pabota u sneprus
3 Pabora u sHeprus
OnpeneneHre MOMEHTa MHEPLIMHU € TIOMOIIBIO MasgTHUKa MakcBeiia
Mexanuka MexaHuKa BpalaTeabHOro IBHKEHUS TBEPIAOTO Tea
4 BpalllaTeIbHOIo N3y4yeHre OCHOBHOTO ypaBHEHUS AMHAMUKH BPaIaT€IbHOTO IBUKEHUS
JBUKCHMSI TBEPAOTO
Tea.
. ®usuka koiaeOaHui U BOJIH
dwusuka xkojaebaHui u
5 N3ydenne Hpru3ndeckoro MasiTHUKa
BOJIH.
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH.
OCHOBBI MOJIEKYJISIPHO- . o .
6 . Onpenenenrne yHUBEPCAIBbHOM Ia30BOM MTOCTOSHHOM U INIOTHOCTH BO3/yXa B
KHMHETUYECKOU Teopun
MIOMEILEHUH.
OCHOBBI TEPMOJIMHAMUKH
7 |OcHOBBI TEPMOAMHAMMUKHI .
Onpenenenne OTHOLIEHHS TEIUIOEMKOCTEHN BO3/1yXa
SIBiieHus nepexnoca
9 Ssnenus nepenoca.  |Onpenenenre KodpdUIKMEHTa BA3KOCTH M CPEIHEH IJIMHBI CBOOOJHOIO
mpoOera MOJISKYJT BO3TyXa
DNEeKTpOoCTaTHKA.
11 DneKTpocTaTuKa
I'paduueckoe npeacTaBIeHUE EKTPOCTATUIECKOTO TTOJIS
[TocTOAHHBIN MEKTPUUECKUN TOK
HccnenoBanue 3aBUCMMOCTH MOILIHOCTH, BBIIEISEMON B LIENU MOCTOSIHHOI'O
. TOKa, U KO3(p(UIMEHTa TOJE3HOro ACWCTBUS UCTOUYHMKA OT CHJIBI TOKA U
12 [TocTostHHBINM TOK
BHEIIHETO CONPOTUBIICHHUS.
N3yuenne paboThI 371€KTPOHHOM JTaMIIBI.
N3ydenue mporeccoB 3apsiiKU U pa3psiiKi KOHJEHcaTopa.
MaruutHoe none B Bakyyme. 3akoH buo-Casapa-Jlannaca.
MarnutHoe nosue B o .
Onpenenenre ropu30HTAIBLHON COCTABIISAIONIEH HANPSKEHHOCTH MArHUTHOTO
13 | Bakyyme. 3akoH buo-
110JIs1 3eMJIU IIPU ITOMOIIY TaHT€HC-TalbBAHOMETPA.
Casapa-Jlamnaca
N3mepenune Hanps»KEeHHOCTH MAarHUTHOTO MOJI HAa OCH KPYroBOI'O TOKa
JlelictBue MarauTHOro |l€HCTBHE MArHUTHOTO MOJIA Ha JBMIKYIIMECS 3apsIbl U TOKH.
15 TIOJISI Ha IBYDKYIITUECS N3ydyeHne MarHuTHOTO 10J1a COJICHOU 1A C MOMOIIBIO JJaTYMKa XO0JIa.
3aps/Ibl U TOKH. Omnpenenenne yaenbHOro 3apsaaa dJI€KTpoHa METOAOM MarHeTpoHa
ONEeKTpOMarHuTHAsE NHIYKIHS
16 DnektpomarauTHas  |M3yueHue ABJICHHS B3aUMHOM UHIYKIIMU
UHIYKLHS OnpeneneHne  MHAYKTUBHOCTM  KaTyIIKM  METOJOM  pPE30HAHcCa B
KoJ1e0aTeIbHOM KOHTYpE
WnTepdepennus creta
Onpenenenre AJIMHBI CBETOBOM BOJIHBI IpK ToMoIIM Kojel, HproToHa
18 | Unrepdepenmus cpera
HccnenoBanue BOJTHOBOIO MOJISE KOT€PEHTHBIX HCTOUHUKOB
Omnpenenenne ATUHBI CBETOBON BOJHBI C MOMOIIIBIO OMIpU3Mbl DpeHens
WuTepdepennus ceera
Onpenenenve AJIMHBI CBETOBOM BOJIHBI IPU MOMOIIH KoJjel] HproToHa.
18 | Unrepdepenuus crera
HccnenoBanue BOJTHOBOIO MOJISI KOTEPEHTHBIX HCTOUHUKOB
Omnpenenenre AJIMHBI CBETOBOM BOJHBI C IIOMOILBIO OUIIpU3Mbl DpeHenst
19 Tudpaxuus ceera  |{\AbpaKmms ceera




N3ydenue nazepHOro U3y4eHus
OrnpezenieHne JIMHBI CBETOBOM BOJHBI TPH TOMOIIK TU(DPaKITMOHHON
pelIeTKr

[Tonsipusanus ceera
W3y4eHre NHTCHCUBHOCTH CBETA, IPOLIEAIIETO YE€PE3 NOIIPOUIBI

20 [Tongpuzanus ceera
puzall OrmpezenieHre KOHIIGHTPALIUM PAcTBOpA caxapa IO BPAIICHUIO IIOCKOCTU
MOJIIPU3ALUU
21 TeruioBoe U3JIyYeHHUE U Tenmosoe HU3JTy4YCHUEC U €I'0 3aKOHBI
€ro 3aKOHBI Omnpenenenne nocrosiuHot  Credana-bonsimana
99 Buemnuii poroapdexr. |Buemnuii porospdext. dbdexr Komnrona
Dpdexr Komnrona |Habmronenue n nsydenne Bemnero porospdexra
[Tnanerapuas monens bopa-Pesepdopna
N3yuenune CHEKTpaJbHOrO COCTaBa HEOHOBO-TEIUEBBIX HMCTOYHHUKOB,
23 [TnanerapHast MOJCIb  |MCIIOJIb3YEMBIX B CBETOTEXHHKE.
aroma bopa-Pesepdopa (HccinenoBanue CrieKTpoB IOMIOIIEHHS U IIPOITYCKaHMS.
Onpenenenue JAIMHHOBOJHOBOW TpaHMIBl CIEKTpa MOTJIOMICHUS U

BbIYHCIeHue nocToguHon [lmanka.

5.4. CamocrosiTenpHasi paboTa o

OyJaroImuxcs

Ne | HaumenoBanue paznena .
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3a| JIUCLUIUIMHBI U TEMBI
KunemaTtuka Kunemarnka noctynaresibHOTO U BpAIIATEIbHOTO JBUKCHUS
1 nocrynarensHoro u  (Beimonnenune J13. BeinosnHeHne pacy€ToB M BBINOJIHEHHE OTYETA 110
BpaliaTeJIbHOTO nabopaTopHoi paboTe
JIBIDKCHUSI
Junamuka JnHamMuKa nocTynaTeabHOrO IBUKEHUS
2 noctymnarenbHoro 1 (Bemmonnenune W/[3. BrimonHeHue pacuy€ToB W BBIIOJIHEHHE OTYETA 11O
BpallaTeJIbHOTO nabopaTopHoi paboTe
JIBIDKCHUST
Pabota u sneprus
3 PaGora u sHeprus Bemmonnenue MWJ/13. BwimonHenue pacu€ToB W BBIIOJIHEHHE OTYETA TI0
nabopaTopHoii pabote
Mexanuka Mexanuka BpamaTeabHOIO IBUKEHUS TBEPAOTO TENa
4 BpaIaTeIbHOTO Boimonnenne WMJI3. BeinonHeHne pacu€ToB W BBIIOJIHEHHE OTYETA IO
JIBIDKEHUSI TBEPJIOTO  |1abopaTopHOil paboTe
TeJa.
. ®dusnka KoaecOaHU B BOJIH
5 e Boinonnenue WMJ13. BoimosnHeHne pacdy€ToB U BBINOJHEHHE OTYETA IO
BOJIH. nabopaTopHoii pabote
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.
6 OcHOBEHI MOTICKYIAPHO™ | B ionHerue N/13. BrimonHeHue pacy€TOB W BBITOJHEHHE OTYETA IO
KUHETUYECKON TEOpHUH naGopatopHoii paoTe
OCHOBBI TEPMOJMHAMUKHU
7  |OcnoBsl Tepmonunamuky |Beimonnenne MJ(3. Beinonxenue pacy€TOB M BBINOJHEHUE OTYETA IO
nabopaTopHoOi paboTe
Craructuyeckas pusuka
8 |CrarucTnueckas ¢pusuka. |Bomonnenne MJI3. Beinonxenue pacy€TOB M BBINOJHEHUE OTYETA IO
nabopaTopHoOi paboTe
SIBienus nepeHoca
9 SBnenus nepenoca.  |Bemonnenne WJI3. Breimosnnenwe pacu€roB ¥ BBINOJHEHUE OTYETA IO

nabopaTopHoii pabote




DnexTpocTaThKa

11 DJeKTpoCcTaTHKA Bemonnenne MJ13. BrimonHeHue pacy€ToB M BBINOJHEHUE OTYETA IO
naboparopHoit pabote
I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK
12 [ToCTOSHHBII TOK Brimmonnenne WJI3. BrinmosHeHue pacy€ToB M BBIOJIHEHUE OTYETA MO
nabopatopHoit pabote
MarnutHoe nosie B |MarautHoe none. 3akoH buo-Casapa-Jlanaca. 3akon Ammnepa
13 | Bakyyme. 3akon buo- |Bemonnenne W/I3. BrimonneHue pacuy€ToB M BBHIIOJIHEHHE OTYETA IO
Casapa-Jlariaca nabopaTopHoOl padbore
M . MaruuTHbI€ CBOMCTBA BEIIECTBA.
14 ArHUTHBIC CBOUCTBA |\B 116 HeHme N/13. BeimonHeHue pacdy€ToB M BBINOJHEHUE OTUYETA IO
BEILIECTBA. o
nabopaTopHol pabore
JleiictBre MaruuTHOro |Hl€MCTBME MarHUTHOrO MOJIS HA ABMKYLIMECS 3apsAbl U TOKU
15 nounst Ha aBwkymecs |Beimonnenne W/[3. BoimonHenne pacy€ToB M BHINOJIHEHHE OTYETA 110
3apsAbl U TOKH. nabopatopHoit pabote
5 DneKTpoMarHuTHast WHIYKITHUSI.
16 JICKTPOMATHUTHAR By o mnenme WN/13. BeimonHeHue pacy€ToB U BBINOJHEHUE OTYETA IO
WH us .
AYKI nabopaTtopHoO# pabote
OcHoOBBI TEOpUU OcHoBbI Teopun MakcBesuia Juist 3J€KTPOMarHUTHOTO MOJIst
17 Makcsemna s Bommonnenne WJ/13. BeimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA 10
3JIEKTPOMArHuTHOroO  |mabopaTopHOil paboTe
0JIst
WuTepdepenns ceera
18 | Uurepdpepennus ceera |Bomonnenne HWMJI3. BrimonHenwe pacy€ToB W BBHIIOJIHEHHE OTYETA 110
nabopaTtopHoO# pabote
Hudpaxius ceera
19 Judpakuus cBera Beimmonuenune WJI3. BrinmosHeHue pacy€ToB M BBINOJIHEHHUE OTYETA MO
nabopaTopHoi paboTe
[lonsipuszanusa ceera
20 [Monspuszanus ceera |Bbimonnenne MJI3. BbinonHeHne pacdy€ToB M BBINOJHEHHE OTYETA 10
nabopaTopHoii padote
T TennoBoe U3Iy4eHNUe U €ro 3aKOHbI
MJI0BOE U HUE U N N
21 CIIOBOC U3TYUCHUC M| By 1o nHeHme WN/13. BeimonHeHue pacy€TOB M BBINOJHEHUE OTUYETA IO
T0 3aKOHBI .
Cro 3aKo nabopatopHoit pabote
. Buemnuit poroapdext. Ipdext Komnrona.
Bueurnuit poroapdexr. N N
22 5 K Boimonnenne WMJI3. BrimonHeHue pacuy€ToB U BBINOJIHEHUE OTYETA IO
kT Komnrona .
(boe OMIITO nabopaTopHoi pabore
ITnanerapnast Mmozens atroma bopa-Pesepdopaa
[InanerapHas Mmonenb N "
23 5 p Bremonnenne WJ/13. BeimonHeHue pacu€ToB U BBINOJIHEHHE OTUYETA IO
atoma bopa-Pesepdopna o
P phopa nabopaTopHoii pabote
DNeMeHTH KBAaHTOBOM | JJIEMEHTHI KBAaHTOBOW MeXaHUKH. Y paBHeHue Lllpeaunrepa
24 | mexanuku. Ypasuenue |Boimonnenne WJ[3. Beimonnenne pacd€ToB M BBINOJHEHHE OTYETA IO
[Ipenunrepa naboparopHoit pabote
5 . |9nemenTs! anepuoit puznku
MEHTHI SICPHOMN N "
25 iemMe ACPHO Boimonnenne WMJ/I3. BrimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA IO

bu3uKu

nabopaTopHoi paboTe




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

IIporpamMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IMPOBEACHUE JICKIMOHHBIX 3aHATUHM, HA KOTOPBIX HACTCS
OCHOBHOM CHCTEMAaTHU3MPOBAHHBIA MaTepHal, W MPAKTUYECKUX 3aHATHH, INPEANONArarolux 3aKpeIuieHue
M3Yy4EHHOT0 MaTepuana 1 GopMUpoBaHHE, Y 00yJatonxcs, He0OOXOAUMBIX 3HAHNH, yMEHUH U HaBBIKOB. Kpome
TOr0, B@)KHEHIIMM 3TaloM H3y4eHUs AUCLUIUIMHBI SBISETCS CaMOCTOsTENbHas paboTa OOydaroUIMXcs ¢
MCTIOJIB30BAHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

B 06beM caMoCTOATENbHONM PA0OTHI IO JUCHUIUIMHE BKIIOUACTCA CIEAYIOLIee:

- U3yYEHHUE TEOPETUYECKUX BOIIPOCOB I10 BCEM TeMaM JUCLUIUIMHBL

-[I0/IFOTOBKA K JJAOOPAaTOPHBIM 3aHITUSAM;

- IOArOTOBKA K IPAKTUYECKUM 3aHATUSM;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOArOTOBKA K IK3aMEHY.

3aJ10roM yCIENIHOTO OCBOEHUS 3TON AMCLUIUINHBI ABJISETCA 00513aTeNIbHOE MOCELCHUE JIEKIIUMOHHBIX U
NPAaKTUYECKUX 3aHATUH, TaK KaK IMPOIMYCK OJHOro (TeM 0Oosee, HECKONBKHX) 3aHATUH MOXET OCIO0XHUTH
OCBOEHHE pa3JieoB Kypca.

[Tpuctynas Kk U3y4eHUIO JUCLUILIMHBL, HEOOXOIUMO B IIEPBYIO OUEPEb 03HAKOMUTHCS CO- AEpKAHUEM
PITJA nns cTyneHTOB O4HOM (opMbl OOyueHHs, a TaKKe METOJWYECKMMHU YKa3aHUSMH IO OpraHu3aluu
CaMOCTOSITENIbHOM paObOThl U MOATOTOBKU K MIPAKTUYECKUM 3aHATHSIM.

[Tpy MoAroToBKE K MPAKTHYECKUM 3aHATUAM U B paMKaxX CaMOCTOSTEIbHOM PabOThHI 10 U3YyYCHHIO
JUCHIUTUIAHBI 00y4JaromuMcsi He0OX0IUMO:

- TIOBTOPUTbH 3aKOHCIEKTUPOBAHHBIM HA JICKIIMOHHOM 3aHSATUU MaTEpHajl U JONOJHUTH €r0 C y4eTOM
PEKOMEHIOBaHHOM 110 IaHHOM TEME JINTEPaTyphI;

- IpPU CaMOCTOSATENIBHOM M3yYEHUM TEOPETUYECKOM TEMBI CHAENaTh KOHCIIEKT, HCIOJb3Yys
pekomenioBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHNsl B PAMKAX U3y4aeMOU TEMBI;

- OTBETUTh HAa KOHTPOJIbHBIE BONPOCHI MO TeMme, ucnoiab3ys Marepuainsl ®OC, nubo rpynmnosbie
WHIVBUAYAJIBHBIE 3a/1aHUsI, IOATOTOBJICHHBIE IIPENIOIaBaTENEM;

- IOArOTOBUTHCA K IIPOMEXKYTOYHOU aTTECTALUH.

HTorom u3ydeHus QUCLMIUIMHBI SBIISETCS 3K3aMEH. OJK3aMEH IPOBOAMTCA IO PACIHMCAHUIO CECCHU.
®opma npoBesieHus 3aHATHS — ycTHas. CTyIeHTbI, HE MPOIIEAIINEe aTTECTALUIO 10 TpapuKy CECCUU, TOJIKHbI
JIMKBUIUPOBATH 3aJ0JKEHHOCTh B YCTAHOBJICHHOM IOPSIJIKE.

7. OueHovHble MATePUAJIbI JJsi NMPOBEIEHUs] TEKYIIero KOHTPOJIA YCNEeBAeMOCTH M NMPOMEKYTOYHOM
arrecTauvu 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepedyeHb KOMIETEHIIHH ¢ yKa3aHUEM 1TaroB UX (YOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

KOI[ 1 HAMMCHOBAHHC

rJI\i KOHTpOJII/IpyeMB(IISI c1)3a3jz1[ge;151 JUCIUTUTHHBI HHMKATOpa KOHTPOIHPYEMOi BHI[COEGI:;)::OFO
oy KOMIIETEHIIUH pel
1 Kunemaruka MOCTYNaTEIbHOTO u|OIIK-1.1, OIIK-1.3, OIIK- 1.4, (YcTHBIN OmNpOC, TECTHI,
BpAIllaTEJIbHOTO JBUKECHUS VK-1.1, YK-1.2, YK-2.4 pelIeHue 3a1a4y
2 JnHnamuka MOCTYIATEIbHOTO u[OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBIII OmpocC, TECTHI,
BpAIllaTEJIbHOTO JIBUKECHUS VK-1.1, YK-1.2, YK-2.4 pelIeHue 3a1a4y

OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMpPOC, TECTHI,

3 |Pabora n sHeprus VK-1.1, VK-1.2, YK-2.4  |pemenue 3a1a4

Mexanuka BpAILlaTEIbHOTO neuxkennst| OTIK-1.1, OIIK-1.3, OIIK- 1.4,|VcTHBIN  0ompoC, TECTHI,
TBEPJOTO Tela. YK-1.1, VK-1.2, YK-2.4  |pemenue 3amau

OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMOpPOC, TECTHI,

S |PusHKa KONCOAHHH 1 BOTH. VK-1.1, VK-1.2, VK-2.4  |pemenue 3aau

OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMOpPOC, TECTHI,

6 |[OcHOBBI MOJNEKYIISIPHO-KHHETHYECKOW TEOPHUU VK-1.1, YK-12, VK-2.4  |pemenns 3anau

7 |OCHOBBI TEPMOIUHAMUKH OIIK-1.1, OIIK-1.3, OIIK- |YcTHBI onipoc, TECTHI,




1.4, VK-1.1, VK-1.2, YK-2.4

PEIICHUE 3a1a4

OIIK-1.1, OIIK-1.3, OIIK- 1.4,

VYerHbiil - onpoc,

TECTBHI,

8 |Crarncruccian pusnia, VK-1.1, VK-1.2, VK-2.4  |pemenue 3azau
9 |stsnenus neperoca. OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMpPOC, TECTHI,
VK-1.1, YK-1.2, VK-2.4 penieHue 3aaa4y
10 dusnueckue OCHOBEI mexanuku.|OIIK-1.1, OIIK-1.3, OIIK- 1.4, TectupoBanue,
MounekynsapHas pu3rka ¥ TepMOAMHAMUKA VYK-1.1, YK-1.2, VK-2.4
11 |dnexrpocratuka OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBIiA OMpPOC, TECTHI,
VK-1.1, VK-1.2, YK-2.4 penieHus 3aaa4y
12 |Mocrosubsii Tox OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBIiA OMpOC, TECTHI,
VK-1.1, YK-1.2, YK-2.4 penieHus 3a1a4y
13 MarnutHoe moje B Bakyyme. 3akoH buo-|OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBIid oOmpoC, TECTHI,
Cagapa-Jlamiaca VYK-1.1, YK-1.2, VK-2.4  |pemenus 3anau
14 |Marsntibie cBojicTBa BelecTsa., OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMpPOC, TECTHI,
VK-1.1, YK-1.2, VK-2.4 penieHus 3a1a4y
15 HetictBue maruutHoro mojis Ha aswkymuecs|OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBIA Ompoc, TECTHI,
3apsiabl U TOKU. VK-1.1, YK-1.2, VK-2.4 peLIeHMs 3a1a4
16 |DnektpomarsuTHas uHIyKIS OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMpPOC, TECTHI,
VK-1.1, YK-1.2, YK-2.4 penieHus 3a1a4y
17 OCHOBEI TEOpUu Makcgeiia | OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YCcTHBIIA OMpOC, TECTHI,
AJEKTPOMATHUTHOTO TTOJISI VK-1.1, YK-1.2, VK-2.4 pelIeHMs 3a1a4
18 |Msrepdeperms ceera OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMpPOC, TECTHI,
VK-1.1, YK-1.2, VK-2.4 pelIeHHE 3a1a4
19 |Tudpaxims ceera OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMpPOC, TECTHI,
VK-1.1, YK-1.2, VK-2.4 pelIeHHE 3a1a4
20 |Monspusanus caera OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMpPOC, TECTHI,
VK-1.1, YK-1.2, VK-2.4 pelIeHHE 3a1a4
21 |Temmosoe maryaerme 1 ero saKoHk OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMpPOC, TECTHI,
VK-1.1, YK-1.2, YK-2.4 pelieHue 3aja4
22 |Buemmnuii porosddext. dpdexr Komnrona OHgKI_.ll "1?31_,[}1((_ 11 .'i’ S?II;I_I; 41'4’ g;fi:::e 3(;?;20’ TCCTEL,
23 IImanerapHas MOJEIb aToMa bopa-|[OIIK-1.1, OIIK-1.3, OIIK- 1.4, [YcTHBII oOmpoc, TecThl,
Pezepdopna YK-1.1, VK-1.2, YK-2.4  |pemenue 3a1a4
24 DOnemeHTHl KBaHTOBOW Mexanuku. YpaBHeHue|OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBIit ompoc, TECTHI,
[Ipeaunrepa YK-1.1, VK-1.2, YK-2.4  |pemenue 3a1a4
25 |memenTst sxepHOi dH3mKH OIIK-1.1, OIIK-1.3, OIIK- 1.4,|YcTHBII OMOpPOC, TECTHI,
VK-1.1, YK-1.2, YK-2.4 perieHue 3aaaq
DIEKTPUUECTBO U  MarHeTH3M. § Bomnnosas OITK-1.1, OTIK-1.3, OTIK- 1.4,
26 |omTHka. DieMEHTBI KBAaHTOBOW  (DM3HMKH TectupoBanue

AaTOMOB M MOJICKYV.JI.

YK-1.1, YK-1.2, YK-2.4

7.2. TunoBble KOHTPOJIBbHBIE 3aJaHHSI UJIM UHBIE MaTepraibl TEKYILIEr0 KOHTPOJISI YCIEBAEMOCTH, HEOOXOJUMbIE
JUIsl OLIEHKY 3HAHWW, YMEHUI ¥ HaBBIKOB U (WJIM) OIBITA MPO(ECCHOHATBHOM esITeIbHOCTH, XapaKTEPU3YIOLIHX
sTansl (HOPMUPOBAHUS KOMIIETEHIIUH B POLIECCe OCBOEHUS AUCLUTIITMHBI
Jns npoBepku chOpMUPOBAHHOCTH HHAWKaTopa noctuxkenus kommereHuuu OIIK-1.1, OIIK-1.3,
OIIK-1.4, YK-1.1, YK-1.2, YK-2.4:

3agauu ,

1. ITynst neTUT rOpU30HTANIBHO U MOMNAAaeT B IIap, 3aKPEIUICHHBII Ha HEBECOMOM KECTKOM CTEpKHE, U
3actpeBaeT B HeM. Macca mynu B 1000 pa3 MeHbI11e Macchl mapa. PacctosiHue oT ieHTpa 1mapa 10 TOYKHU IoBeca
I=1 m. HaiiTt ckopoCTh TyJH, €CJIK CTEPKEHb OTKIOHMICS Ha 30°.
2.Ilon nefictBuemM kacatensHo cuiibl 10 H, MaxoBuk octanaBnuBaercs, cienas 20 060poToB. MaxoBuK
CUHTATh OJJHOPOJIHBIM IrcKoM. Pamnyc nucka R=20 cM, macca m=2 kxr. HaiiTu Ha4aqbHYIO YaCTOTY BpaIeHUSI.
3. OOpyu Maccoit 2 kr u paguycoM 20 cM Bpamaetcs o 3akony ¢=t3 -5t2+6t-2. Haiitu MOMeHTHI




cuiel uepes lc, 2 ¢ u 4 ¢ nocne Havyana BpamieHus. OTBETUTh YCKOPSIOIINE I TOPMO3SIINAE 3TH MOMEHTHI.

MornekynsipHas (pU3HKa ¥ TEPMOTUHAMUKA

4.0npenenuTh yaeIbHYIO TeIIOeMKOCTh Ta30B: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4, NO2.

5.IIpu M30TepMUYECKOM paCHIMPEHUH OO0BEM Ta3a yBemWUYMJCS B 3 pa3a. Ha CKOJNBKO H3MEHHIIOCH
JaBJICHHE, €CIU HavalnbHOe naBiaeHue onu10 420 klla?

6.ITpu YO o6myueHnn 1ByXaTOMHOTO rasa aaBieHnue yBenunauiaoch co 100 kITa go 150 kI1a. Kakas mons
MOJIEKYJI ra3a pacraiach?

7. Ilpu aqnabaTtHOM CKaTUU 2 MOJIeH KUCIOpoaa Obuta coBepiieHa padbora 415,5 JIx. Bo ckonbko pa3
YBEJIMUMWIIOCH JlaBiieHue ra3za? Koneunas temmnepatypa 300 K.

DJIIEKTPUYECTBO U MAarHETU3M

8.Yetnipe 3apsna 1=02=2 uKu, q3=04=4 uKxn Haxoagrcs B BeplInHax KBajapara co cTopoHon a=10 cM.
Haiitu Hanps>KeHHOCTh ¥ MOTEHIMAI AJIEKTPUUYECKOTO 0JI B LICHTPE KBaApara.

9. Yetsipe 3apsina q1=02=2 uKi, q3=04=4 uKn HaxoasaTcs B BEpIIMHAX KBajipaTa co cTopoHoi a=10 cm.
Haiitu Hanps>KeHHOCTh U MOTEHIIMAI 3JIEKTPUUYECKOTO TOJIS B CEpEUHE CTOPOHBI 3-4.

10. Yetsipe 3apsaa q1=02=2 uKn, q3=04=4 vKn HaxoaaTcs B BepIIMHAX KBaapara co CTOpoHou a=10
cM. HaliTu HanpsoKeHHOCTh U MOTEHITUAIT AJIEKTPUIECKOTO TOJIS B CEPEIMHE CTOPOHBI 2-3.

11.IBa Bo3aymHbix KoHAeHcaTopa Cl= C2=6 MK® coeauHEHBI MOCIEAOBATEILHO U 3apsHKEHBI 10
pasnoctu noreHuuanoB U=100 B. Ha ckonbko H3MEHUTCS SHEPTUS CUCTEMBI, €CJIM HE OTKJIF04ast KOH/IEHCATOPBI
OT HCTOYHMKA, MEX]y IUIACTUHAMHU TMEPBOIO KOHJEHCATOpa BBECTH JUAJIEKTPUK C AUAJICKTPUUECKOM
MIPOHUIIAEMOCTHIO £=57

12.BonbdpamoBas ciimpaib dnekTpruueckoi sammnodku npu t=20°C umeet conporupienue R=35,8 Om.
Kaxkosa Oyznet remnepatypa t2 HUTH JTaMIIOUKH, €CJIH MPU BKIFOUEHUHU B ceTh ¢ Hanpsbkernuem U=120 B o autu
unet Tok 1=0,33 A? TemneparypHbiii KO3(pPHUIIIEHT conpoTUBIeHUs Bojibhpama 0=4,6-10-3 K-1.

13.B ueHTtpe kBajipaTHON paMKU C TOKOM MarHuTHas uHAykuus pasHa 0,1 mTin. Haiitu Bennuuny Toka B
MIPOBOJIE PaMKH, ecliu e€ nepumeTp paseH 40 cM.

14.113 memHoro mpoBoja ceueHueM S=1 MM2 caenand Kojiblo JauHO#M 1=251,3 ¢cM ¥ MOAKIIOYMIA K
UCTOYHUKY TOKa ¢ HanpspbkeHnem U=240 B. HaiiTu MarHuTHy10 HHIYKIUIO B IIEHTPE KOJIbLIA.

15.Yepe3 kaTyuiky, HHIYKTUBHOCTh KOoTOpor L=21mI'H, TeueT TOK, U3MEHSIOIIUICS CO BPEMEHEM T10
3akony I1=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTi 3aBUCHMOCTH OT BpeMEHH t 3./1.C. CAMOUHIYKIUH €I,
BO3HHUKAIOIIEH B KaTyIIKE 1 MUHUMAJIbHOE 3HAYEHUE ITOU 3./1.C. €lmin.

BonnoBas ontuka

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

PaccrosiHne Mexnay otBepctusmMu O=IMM, paccrosHHE OT OTBepcTHil 10 3kpaHa 2,5 M. Haiitu
I0JIOXKEHHE TPEX MEPBBIX CBETJIBIX MOJIOC.

18.IToctosiaHas audpakimoHHoit pernetku d=1mkm. Kakyto pa3HOCTh JJTHH BOJTH AX MOKET pa3pelinTh
9Ta perieTka B 00sactu cuHuX Jrydeit (A=400HM) B CrieKTpe TPETHEro MopsJiKa, €CIIM ITUPUHA PEIIETKH a=2,5¢cM?

OCHOBBI KBaHTOBOI 1 aTOMHOUN (hU3UKHU

19. Kaxoii ayinHe BOJHBI COOTBETCTBYET MAaKCUMYM H3JIyYE€HHUS OBEPXHOCTH MAaXOTHOM 3€MJIU IIPH €€
temneparype t=27°C?

20. IIpu muTenbHOM 00ydyeHUN cepeOpsiHON MIIACTMHKU CBETOM OHa IpuodpeTaer nmoreHuuan 3,3 B.
HaiiTi anvHy BOTHBI M 9HEPTHIO MAAAOMUX (OTOHOB, K KAKOMY JUANa30Hy OTHOCUTCS JUIMH BOJH OTHOCHUTCS
3TO U3IydeHue?

21. Onpenenure Nepuo bl BpalleHHs SJIEKTPOHA Ha MEPBIX TpeX bopoBckux opOuTax.

7.3. Cucrema OLIEHHBAaHMS PE3YyJbTATOB OOYYEHHS MO AMCHUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapPTHBIE CUTYAIlUH,;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIC M CUCTEMAaTU3UPOBAHHBIC 3HAHUS 1O JUCLIUIUINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3yeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHYECKH U JIOTUYECKH IPAaBUIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOMPACT CTAHIAPTHYIO METOJUKY BBITMIOJIHEHUS 3a/1aHU;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCMOJIB30BAHNE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJIeeT MHCTPyMEHTapueM y4eOHOH TUCIUILINHBI, YMEHUE €T0 UCTIONIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbI UCITOJIHEHUS 33/IaHUM;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/I0BJIETBOPUTENIbHO» |- (parMeHTapHbIE 3HAHUSI 110 TUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMU YPOBEHb KYJIBTYPBI HCIIOJHEHUS 3a/1aHNM;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BONPOCHl W MPAKTUYECKHE 3aJaHUS JJIsl IMPOBEJIEHUS IPOMEKYTOUHOM arrectalnuu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BOMPOCHI Il MPOBEIEHHS TPOMEKYTOUHOM aTTecTali 00yJaroIuxcst
I. MarepuanpHas Touka. KnHeMaTndecKue XapaKTEpUCTHUKH: TPACKTOPHs, IIyTh, NEPEMEILCHHUE,
CKOPOCTb U YCKOPEHHE; ONPEIEICHUE U CBA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUXKCHUE.
2. PaBHOnEpeMeHHOE IBUYKEHUE, TPUMEP — IBUKEHHUE Tejla, OPOIIIEHHOT 0 MO YIJIOM K TOPU30HTY.
. Kunemarunka BpamareiabHOro JBUKEHHSI. BEKTOPBI yIri0BOM CKOPOCTH U YyCKOPEHMUS.
. YIJI0BBbIE KHHEMATHYECKNE XapAKTEPUCTHKU U UX CBS3b C IUHECHHBIMHU.
. [TpyHIUI OTHOCUTENBHOCTH, TipeoOpa3oBanus ["amuiies 1151 CKOPOCTH U YCKOPEHHUS.
. Onementsl CTO. Ilocrynatsl. [IpeobpazoBanre BpeMeHH U KOOpAUHATHI. MIHTEepBa.
. OnemenTtsl CTO. IlocTynaTel. PensITUBUCTCKUI UMITYJIBC, PENSATUBUCTCKASL SHEPTUS.
. 3aKOHBI IMHAMUKH MaTepHabHOM ToukH. (3akoHbl HproTOHA).
. Buasl cuin: BCEMUPHOTO TATOTEHHUS, TSKECTU. JIBUKEHUE IO JENCTBUEM CUIIBI TsKeCTH. Bec.
10. Cuma ympyrocth, e€ mpupoaa u pacu€ét. Moayne IOura. Jlepopmanun. J{narpamma HanmpsoKeHUs
nedopMaruu.
11. Ummynbe. UMnynbe cumbl. 3aKOH COXpaHEHUs UMITyJIbca. [[0aHBIN UMITYyJIbC CHCTEMBI TEI.
12. 3akoH coxpaHeHuss HMITyJabca. Ynpap. Pacuér ckopocteil Ten mpu LEHTpaJbHOM aOCOIIOTHO

HEYIIPYTroM yjape.
13. 3akoH coxpaHeHus uMIyibca. Y aap. Pacuér ckopocTeii Teln mpu eHTPaIbHOM a0COIIOTHO YIIPYTOM

ynape.
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14. PaGota. PaboTta nepemeHHOM criibl. MOIITHOCTB.

15. KoHcepBaTHBHbBIE 1 HEKOHCEPBATUBHBIE CUJIBI MX paboTa. [loTeHnansHas SHeprusl.

16. Kunetnueckas sneprus. [loiHas sHEprus, 3aK0H COXpaHEHUS SHEPTUH.

17. Bpamenune TtBepaoro Ttena. llonstue wmomeHta cuiabl. OCHOBHOE YypaBHEHHE JAUHAMUKH
BpalaTEIbHOTO JIBH)KCHHUS.

18. MoOMEHT MHepLMH, ONPEEIIEHNE U NIPUMEp pacueTa il OQHOpPOAHBIX Tes. Teopema llreiitnepa-
['tolirenca.

19. MoMeHT umIynbca, 3aKOH COXpaHEHHUsI MOMEHTA UMITyJIbCa IIPU BPAIlEHUH TBEPOTO Tea.

20. Pabota npu BpaiieHuu TBeporo Tena. Kunernyeckas sHeprus Bpallaroliero Tena.

21. Uentp macc, onpenenenue. LlenTp macc kak Touka MPUITOKEHUS CHIIbI TSKECTH (NMOTEHIMAIbHAs
SHEPTHUS CUIIbI TSXKECTH CUCTEMbl MaTEPUATBHBIX TOYEK XU MOMEHT CHJI TSIKECTH).

22. VneanbHbli Ta3, mapameTpel HWIeaIbHOTO Tasza. 3akoH ABorajapo u Kinaneilpona-MenneneeBa.
N3onporieccel.

23. CpenHee 4uciIo CTOTKHOBEHUHN MOJICKYI, CpeaHss TUHA CBOOOTHOTO mpodera.

24. SIsnenus nepenoca. Auddysus. Koapbunuent nuddysuu.

25. Slenenus nepenoca. TemmonpoBoaHOCTh. KoadduUIMEeHT TEMIonpoBOIHOCTH.

26. SIBnenus neperoca. Bsskocts. Koaddurment BazkocTu.

27. IloBepxHocTHOE HaTshkeHHe. CMaunBaHue. KanwuisipHble siBIEHUS.

28. Cpennsisi 3Heprusi MOJEKYJbl HAEATbHOTO Ta3a, cTerneHu cBoOoabl. Teopema bonbimana o
pacriepeieieHIH SHEPTHU 10 CTETIEHSIM CBOOO/IBI.

29. BuyTpeHHss Heprus rasza, pabora rasa, nepBoe Hayajio TepMOJIUHAMUKH.

30. TerutoemkocTh raza, CV u CP, cootHomenue Maiiepa.

31. Annabaruueckuii mporecc, ypaBHenue, koagduiment [lyaccona.

32. Tennosble MamuHbl. Bropoe Hauano TepmMoanHaMuku. [IpuHIun paboThl TEIIOBBIX MaIIHH.

33. Huxn Kapno, K 3TOro 1ykia.

34. Tlonstue 06 oOpaTUMBIX M HEOOpaTUMBIX Tpoueccax. DuTponus. HepaBenctBo Kiaysuyca. Kna
LMKJIA pealbHbIX TEIUIOBBIX MAIIMH.

35. 3akon Kynona. HanpsikeHHOCTD AJIEKTPOCTaTUYECKOT0 ToJis. [IprHIMI cyneprno3uiuu st BEKTopa
HaIpsKEHHOCTH NoJsl. JINHUKM BEKTOpa HANPSKEHHOCTH.

36. PabGoTa cun anekTpocTaTideckoro nois. Teopema o HMPKYISIIIMKM BEKTOPa HAMIPSKEHHOCTH.

37. Ilorennuan. IlpuHnun cynepno3uuuu Ui NOTEHIHaa.

38. CBs13b MEX 1Y HAMPSHKEHHOCTHIO SJIEKTPOCTATHYECKOTO OIS ¥ TOTEHIIMATIOM. DKBUIIOTEHIIMATbHBIC
MTOBEPXHOCTHU U UX CBOICTBA.

39. IloTok BeKkTOpa HAMPSHKEHHOCTH. DNIeKTpocTaThudeckast TeopeMa ["aycca.

40. ITonsspHBIE M HETIOJSIPHBIE JUAJIEKTPUKHU. J(MaNeKTpuyecKas IPOHUIIAEMOCTh U BOCIIPUMMYHBOCTD.

41. Bektop nossipu3aiyy U BEKTOP ANEKTPUUECKOTO CMEIIEHHUS.

42. Cerneroanextpuku. [Ipsimoit u o6patHblil mbe303¢dekt. [IpuMeHeHrne nbe30371eKTPUKOB B TEXHUKE.

43. IIpoBOJHUKH B 3JIEKTPOCTATHUYECKOM I0JIE. DIIEKTpOCTaTUUYeCKasi MHAYKLMA. Y CJIOBUSI paBHOBECUS
3apsA70B HAa IPOBOJHMUKE.

44. Emxoctb npoBogHuKa. [Inockuit konnencatop. LHununapudeckuii u chepruuecknii KOHIEHCATOPHI.

45. CoelMHEHHS KOHICHCATOPOB.

46. DHEprusi CHCTEMBI 3apsI0B. DHEPTH 3apsHKEHHOTO MTPOBOIHUKA M KOHIEHCATOPA.

47. DHeprus 3N1eKTpoCcTaTu4ecKkoro noiiss. O0beMHast INIOTHOCTh YHEPTUH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSSHHOTO ToKa. Crita Toka. [1moTHOCTE TOKA.

49. DOnextpoaBmwxkymias cuia. HampsbkeHue Ha ydacTke nenu. 3akoH Oma Juisi ydacTKa LEMH.
ConpoTuBieHue mpoBoAHUKOB. 3akoH OMa B quddepeHnnansHoi popme.

50. Pabota u MoutHOCTh TOKa. 3akoH Jxoyns — Jlenua. 3akon Jxoyns — Jlenna B auddepeHunanbHoiMl
dhopwme.

51. 3akon Oma 151 HEOAHOPOJHOTO YJacTKa LENU U 3aMKHYTOH LIETIH.

52. Ilpasuna Kupxroda.

53. MaruutHoe nosne. OnsIT Opcrena. MarHUTHBI MOMEHT KOHTYpa ¢ TOKOM. HAyKIMsI MarHUTHOTO
OIS

54. 3axon buo — CaBapa — Jlannaca M 4acTHBIE Cllydau €ro NpUMeHeHus. JINHUN MarHUTHOU



HHAYKIOWU.

55

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

. Hlupkynsus BEKTOpa MarHUTHOM MHAYKLUHU. 3aKOH IIOJHOTO TOKA (TeopeMa O HUPKYJISALUN).
MarsnuTHoe 1osie CoJIEHOUAA U TOPOUA.

3akoH AMIiepa.

Cuna Jlopenua.

JBr>KeHUE 3apsKEHHBIX YaCcTUIl B MATHUTHOM TIOJIE.

DddekT Xomna.

KOHTYp ¢ TOKOM B MarHuTHOM II0JI€E.

Pabora, coBepiiaemas mpu nepemMenieHuy NpoBOIHUKA C TOKOM B MAarHUTHOM TIOJI€.
Teopema ['aycca a1t nOTOKa MArHUTHOM MHYKLIHH.

MarnuTHble cBoOcTBa BenecTBa. I 'nnore3a Amnepa. Bekrop HamMmarHnumMBaHusl.
Hanps>xeHHOCTh MarHUTHOTO 10JI1. MarHuTHasi IPOHUIIAEMOCTh U BOCIIPUUMYHUBOCTD.
MarnuTHble MOMEHTBI aTOMOB U MOJIEKYII.

JnaMarHeTUKH U nmapaMarHeTUKH.

deppoMarHeTUKH, UX CBOMCTBA U IPUMEHEHUE.

SIBnenue aNeKTpOMarHuTHOM MHAYKIMU. 3akoH unaykuuu @apazes. [Ipasuno Jlenna.
SIBnenue camonHaykuu. MTHAYKTUBHOCTh IPOBOAHUKA. IHIIYKTUBHOCTB COJICHOUA.
SBnenue B3aumuon unaykuuu. Toku dyko. Tpancopmarop.

OHeprusi MarHuTHOrO MOJIs.

Buxpesoe anexrpuueckoe nose. [lepBoe ypaBHenne Makcsesia.

Tok cmemenus. Bropoe ypaBHeHue Makcgeiuia.

Ilonnas cucrema ypaBHeHM MakcBeinia.

DJIEKTPOMAarHUTHbIE BOJHBI U MX CBOMCTBA.JHEPrus, NEPEeHOCUMAs 3JIEKTPOMAarHUTHOU BOJIHOM.

Bexrop YMoBa — IloliHTHHTA.

77

. KOFepeHTHHe BOJIHEL. OnTHYeCcKas JUIMHA IIYTH W OINTHYCCKasA Pa3HOCTb XOAa BOJIH. Ycnosue

MaKCUMyMa 1 MUHHUMYMa HHTep(hEpEHITNH.

78.
79.
80.
81.
82.
83.
&4.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

10
10

Mertonbl HabmoaeHus uHTepdepeHy. uTepdepeHnns B TOHKUX IJIEHKAX.
Konbua Hetotona. [IpuMenenue uureppepeHuny cBera.
[Ipunuun INoiirenca — @penens. 3oas1 Openens.
Judpaxius Ha KpyrioM OTBEPCTUU U JTUCKE.
Hudpakuus OpayHrodepa Ha ofHOMN 1m1eIH, AUPAKIIMOHHAS pelIeTKa.
Jucnepcus u pazpeniaronias CiocCOOHOCTh ONTUYECKUX TPHUOOPOB.
EcTecTBEeHHBIN U NOJIPU30BaHHBINA CBET. 3aKkoH Maitoca.
[Tonsipu3zanus npu OTpakeHUHU U IpeaoMieHuH. 3akoH bprocrepa.
JBoriHoe ntydenpenomiienue. [lonspusannoHHbIe YCTPOKCTBA.
TenioBoe U3NTydyeHUE U €ro XapakTepucTUKU. AOCOIIOTHO YepHoe Teno. 3akoH Kupxroda.
3akonsl Credana — bonbumana u Buna.
®opmyna Panes — Jlxxunca. «YnbTpaduoneroBas» karactpoda.
®opmyna [lnanka.
OnTuyeckasi TUPOMETPHUSL.
Bremnuit poroap ekt u ero 3akoHsl. YpaBHeHUEe DUHIITEHHA.
Macca u umnynsc ¢poTtoHa. [laBneHue crera.
Apdextr Komnrona. KopnyckynspHo — BOTHOBO JTyainu3m.
Mopnens aroma Tomcona u Pesepdopna.
Crnektp aToMa Boziopoaa.
Teopus bopa.
Bonnosslie coiicTBa Mukpouactull. @opmyna ne-bpoiins. Judpakuus 31eKTpoHOB.
[Tpunuun HeonpeaeneHHoctel ['elizendepra.
0. BonHoBas ¢yHkuus u ee cBoiictBa. YpasHenue [llpeaunrepa.
1. KBaHnTOBBIE Uncia. ATOM BOJIOPOJa B KBAHTOBOW MEXAHHUKE.

7.4.2. [IpakTrdeckue 3aaHus sl IPOBEICHUS TPOMEKYTOYHON aTTECTAIMN 00YyUJarOIIUXCS

1. 3aBUCHMOCTH IPOHACHHOTO TEJIOM ITYTH S OT BpeMeHu t naercs ypaBHeHHeM S=A+Bt+Ct2, rie A=3 M,
B=2 wm/c, C=1 m/c2. HalimuTe cpeHIOI0 CKOPOCTh W CpeHEe YCKOPECHHE Tela 3a MEPBYI0, BTOPYIO U TPETHIO
CEKYH/IbI €r0 JIBUKECHHUSI.

2.

C Oarrnu BbICOTO# h = 25 M TOpU30OHTAIBHO OPOIIICH KAMEHBb CO CKOPOCTBIO VX =15 M/c.



Kakoe Bpewmst t kamenb Oyaer B amxennn? Ha kakom paccrosiauu | oT ocHOBaHUs GalllHU OH YITaACT Ha 3eMJTIO?
Kakoii yros cocTaBUT TpaeKTOPHS KaMHS C TOPU30HTOM B TOUKE €r0 MaJCHHs Ha 3eMJIII0?

3. Kamens OpoiiieH Topu30HTaIbHO CO CKOPOCTHIO VX =15 M/c. HalimuTe HopMaabHOE M TaHTEHITUATBHOE
YCKOpEHHsl KaMHs uepe3 Bpemsi t = 1 ¢ mocine Havasia JBUKEHUS.

4. Korneco, Bpamasch paBHOYCKOPEHHO, JOCTUTIIO yriaoBoi ckopoctr 20 paa/c yepe3 N=10 06 mocie
Hayaja BpaueHus. Hailiiurte yriioBoe yckopeHue Koeca.

5. 3aBHCUMOCTb MPOIIEHHOTO TEJIOM IYTU MO OKPYKHOCTU PaJWycoM =3 M 3a/laeTcsi ypaBHEHUEM
s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenurte sl MOMEHTa BpeMeHH t = 1 ¢ mocje Hadana JBHXKCHUS
yckopeHue: 1) HopMalibHOE; 2) TAHTeHIIMAJILHOE; 3) MOTHOE.

6. Teslo CKOJIB3UT 110 HAKJIOHHOM IMJIOCKOCTH, COCTABIISIOUIEH ¢ ropu30HTOM yrou 45 rpanycos. [Ipoiias
nyTh S = 36,4 cM, Teso mpruodpeTaeT cKopocTh V =2 M/c. Haitnure koappuiiueHT TpeHus Tena o TIOCKOCTb.

7. C 6amnu BeicoToit H =20 M ropu3oHTasIbHO €O cKopocThio 10 M/c Opomen kameHnb Maccoir M=400 .
npeHeOperasi CONpOTUBICHUEM BO3TyXa, OIPEEIUTE I MOMEHTa BpeMeHu t = 1 ¢ mocie Havana naBwkeHus: 1)
KMHETUYECKYIO SHEPIHI0; 2) MOTEHIMAIBHYIO SHEPTHUIO.

8. Ilyms maccoit m = 15 r, nersmas TOPU3OHTAJIBLHO CO CKOpocThio V =200 m/c momagaer B
OayrcTHUecKrii MasTHUK JuiiHOM | = 1 M u maccoit M = 1,5 kr u 3actpeBaer B HeM. OmpenenuTe yrodi
OTKJIOHEHHS MAsITHUKA.

9. CrutonHOM OTHOPOTHBIN IUCK CKAaTBIBAETCS 0€3 CKOJBKEHUS C HAKIIOHHOW TUIOCKOCTH, 00pa3yromeit
yroi anbda ¢ ropuzoHToM. Onpeenure JIMHEHHOE YCKOPEHUE a IUCKa.

10. HanumuTe ypaBHEHHE TapMOHHYECKOTO KOJIeOaHMs TOYKH, €Cli ero amrumryga A = 15 cwm,
MaKCUMasbHasi CKOPOCTh KoyieOmtomerics Touku 30 Cm/c, HavanbHas ¢aza 10 rpamycos.

11. Onnopoausiil auck paguycoM R = 20 cM koiebiercs OKoJI0 TOPU3OHTAIBHON OCH, TPOXOASIIEH Ha
paccrosiauu | = 15 cM ot nentpa aucka. Onpeaenure nepuo T KojeOaHUi TUCKa OTHOCUTEIBHO TOM OCH.

12. Maccy m = 5 T a30Ta, HaXOSIIYIOCS B 3aKPBITOM cocyze oobemoM V = 4 11 mpu temmieparype t1=200
C, nmarpeatot a0 temnepatypsl t2 = 400 C. Haiigute naBnenus pl u p2 rasa 10 1 rociie HarpeBaHusl.

7.4.3. [IpumepHbIe TEMBI KYpCOBOM padoTHI (MpoeKkTa) (Ipu HAIUYUH )
KypcoBbie npoekThl(paboThl) yueOHBIM IIIAHOM HE MPEAYCMOTPEHBI

7.5. Meronudeckne MaTepuaibl, ONpeaesstoue MpoLueayphbl OLlEHUBAaHUs 3HaHUHN, YMEHUHN, HaBBIKOB U (WJIN)
OTIBITa TIPOPECCHOHATBHON NIEATETFHOCTH, XapaKTePU3YIOIIUE dTaIbl (JOPMHUPOBAHUS KOMITETEHIIUN
[Iponienypa oneHuBaHus (HOPMUPOBAHHUS KOMIETCHIIMH TPH TPOBEICHHHM TEKYIIETO KOHTPOJIS
IIpUBEACHA B II. 7.2
TumoBsie KOHTPOJIBHBIE 3aJaHHsI WJIH WHBIE MaTE€PHaTbl TEKYIIETO KOHTPOJIS IPUBEIEHBI B 11. 7.3.
[TpomesxyTouHas arTecTanus Mo AUCLHUIUIMHE TPOBOIUTCS B (hopMe 3aueTa U HK3aMeHa.

7.6. Kpurepuu onieHuBaHHUs c(hOPMUPOBAHHOCTH KOMIIETEHIIMI TIPU MPOBEICHUH IPOMEKYTOUHON aTTeCTalluu

YpoBEeHL OCBOEHUS U OIIEHKA

Kpurepun OrueHka OneHka
«HEYJIOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OILiEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalTUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYLIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOT'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3a/laHu. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CJIU cpe/iHee apu(METHUECKOe HaXOUTCS B HHTEpBaJle
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3a4TE€HO» BBICTABISACTCS, €CIU CpeAHee apudMeTHuuecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJIHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM JJI1 OCBOCHUS TUCIUILINHBI (MOYJIs)

. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
o 9K3EMILIAPOB/IIIEKTP
n/m y4eOHO-METOIUYECKOU TUTepaTyphl .
oHHbIN ajipec DBC
OcHoBHasi JuTEpPaTypa
1 NBanoB A. E., HMBanoB C. A., Mexanuka. MomnekynsipHas Qusuka u 150

TepMoauHamMuka, M.: Knopyce, 2012

CagenweB U. B., KBanToBas ontuka. AtomHas ¢usuka. Ousnka TBEpIOTo Tena.

https://e.lanbook.com

2 |®usuka aromHOro sapa u sneMeHTapHbIX dactuil, Cankr-IlerepOypr: Jlaus, Ibook/210611
2022
Kum JI. Y., KonoBasmos H. II., Jleut /I. U., Konosanor II. H., ®usuka. https://e.lanbook.com

3 |DnexkrpuyectBO M MarHetusMm. Kypc JeKiuii ¢ mpuMepaMu pelieHus 3ajad, /b o Oik/226 466
Cankr-IlerepOypr: Jlans, 2022

4 Kum /1. Y., Maxpo WU. I'., JleBur [I. U., ®usuka. Mexanuka. Kypc nekmuii c| https://e.lanbook.com
npumepamu pemenus 3anad, Cankr-IlerepOypr: Jlans, 2021 /book/163396

5 CagenbeB U. B., Kypc ¢usuku. B 3 tomax. Tom 1. Mexanuka. MonekyssipHas | https://e.lanbook.com
¢busuka, Cankr-IlerepOypr: Jlans, 2023 /book/324407

JonoJIHUTeILHASA JIUTEpaTYypa

1 Kanamnaukos H. I1., MypaebeB-CmupHoB C. C., O0mas ¢usuka. Coopuuk| https://e.lanbook.com
3a/laHuil 1 pyKOBOJCTBO K penienuto 3aaa4, Cankr-IlerepOypr: Jlans, 2020 /book/130574

) Tpynos I'. M., OOmas ¢usuka. JlonmomHUTENbHBIE MaTepuaibl s o5
caMmocTosTenbHoi padboTel, Cankr-lleTepoypr: Jlans, 2019
Hy6posckuit B. T, XapnmamoB I'. B., Mexanuka, TepMOAWHAMHKA W http://www.iprbooksh

3 |monekynsapHas Gpu3nka: COOPHUK 33724 U MpUMeEpbI UX pemeHus, HoBocuOupck: OI.3 (/9 17'33 html
HoBocubupckuii rocyapcTBEHHBIN TEXHHYECKHN yHUBEpcUTeT, 2015 ' '
['onoBun 0. M., JIsmenko O. II., Xonogunun B. H., ITonukapnos B. M.,

4 |Obmas Qusnka. MonekynspHas (usnKa M TEPMOIMHAMHKA. ATOMHA, http://www.iprbooksh
KBaHTOBas U suepHas ¢usuka. usuka TBEPIOro Tena, TamGos: TamGosckuit| 0p.ru/63881.html
rocynapcTBeHHbIN Texunueckuii yausepceurer, O6C ACB, 2013
CxkmspoBa E. A., Cemkxuna JI. U., Ky3zuenos C. U., Kypc nekuuii o ¢usuke. http://www.iprbooksh

5 |MonekynsipHas ¢usuka. Tepmoaunamuka, Tomck: TOMCKHIT MOMTUTEXHUYESCKHUIA ' '

yausepcurer, 2017

op.ru/83966.html

OO6yuaromuecs U3 yrciaa uHBaIUA0B 1 i ¢ OB3 obecnieunBatoTcs e4aTHBIMU U (MIIH) 3J1€KTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/10POBBS.

8.2. Ilepeyensr pecypcoB HMH(POPMAIMOHHO-TEIEKOMMYHHUKAIMOHHON ceTn «HTepHET», HEOOXOIUMBIX IS
OCBOEHUS IUCIUIIITUHBI (MOTYJIs)

HaumenoBanue pecypca cetn «/IHTEpHET»

DIIEKTPOHHBIN aJpec pecypca

BuptyanbHble 3KCTIEpUMEHTHI

hi/playlists?

https://www.youtube.com/c/NRNUMEP

view=50&sort=dd&shelf id=7
http://www.all-fizika.com/

Best husnka

http://www.all-fizika.com/

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)CCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPAaBOYHBIX CUCTCM

HanmenoBanue

DneKTpOHHBIN agpec pecypca

HuTepHET-TpeHAXKEPHI B chepe 00pa3oBaHus

http://www.i-exam. ru

Cucrema jucrannuonnoro ooyuenus CII6I’ACY Moodle

https://moodle.spbgasu.ru/




OnexrpoHHas Oubnuoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DNEKTPOHHO-O0MOINOTEUHAs cucTeMa u3aareybersa "'Jlanp"

https://e.lanbook.com/

DeKTPOHHO-0MOanoTeYHas cucreMa n3gareiascrsa "TOPAUUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-0MOIMOTEeUHast cucTeMa u3jgarenabersa " IPRsmart"

http://www.iprbookshop.ru/

Hayunas snektponnas 6uommoreka eLIBRARY.RU

Hayunas DIIEKTPOHHAS
oubimnoreka eLIBRARY.RU

@enepanbHblii  0oOpa3oBarenbHbIi moptan "EnumHOE OKHO JocTyma K

00pa3oBaTeILHBIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHas OnOanoTeka

www.rsl.ru

EnuHblid  BIEKTPOHHBIA  pecypce
CIIoI'ACY

yueOHO-METOIMYECKON  JInTepaTyphl

www.spbgasu.ru

bubnuoreka no EcrectBeHHbIM Haykam Poccuiickoil AkaaemMuum Hayk

(PAH)

www.ras.ru

O6pazoBarenpHbie HHTEpHET-pecypchl CITOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

8.4. Ilepeuenp HH(POPMAIMOHHBIX TEXHOJOTHHA, HCIOJIB3YEMBIX MpPHU OCYIIECTBICHHH 00Pa30BaTEIBHOTO

mpolecca Mo AUCIUILIUHE,
MPOrpaMMHOTO 00ecrieueHus

BKJIIO4asA IMCPCUCHb JIMHCH3HMOHHOI'O H CBO60,Z[HO pacapocTpaHiaCMoro

Crnoco0 pacrpocTpaHeHUs

HaumeHoBaHue (JIMLIEH3UOHHOE MJIU CBOOOIHO
pacCIpoOCTPaHsIEMOE)
. . oroBop Ne J[32009689201 or
Microsoft Windows 10 Pro A
18.12.2020r
8.5. MarepuabHO-TEXHMYECKOE 00CCIICUCHHE TUCIIUIUIMHBI
Caenennsi 00 OCHAIIEHHOCTH YYE€OHBIX ayJIMTOPHI M IOMEIISHHUH JIJII CAMOCTOSITCIILHON PaOOThI
HaunmenoBanue yqeOHBIX ayIUTOPUI ¥ TTOMEIIICHUIA OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
JUTSL CAMOCTOSITEIbHON pabOThI cpelncTBaMu o0yUeHus
YyeOHass ayauTopus JUiss TPOBEACHUS  3aHITHHA
JEKIMOHHOIO0  THUIMA, KOMIUIEKT MYJIbTUMEIUINHOTO
BaHUS ePCOHAITBLHBIN KOMITBIOT
40. VYuyeOHBIE ayauTOpUM [UISI  TPOBEACHUS obopyxno N (miepco 0 foTep,
M MVIbTAMEIUNHBIA IIPOEKT KpaH NOCUCTEM
JICKIIMOHHBIX 3aHATHU ¥ e POCKTOP, SKpaH, ayIf ocHCTEMa),
JIOCKa, JKpaH, KOMILIEKT yueOHOMI MeOenu,
noakmoueHne k kommbrotepHou cetu CIIGIACY,
BBIXOJI B IHTEpHET
Komrekr MVJIILTUMETUHHOTO o0opynoBaHus
40. VYueOHble ayIUTOPUU JUIsI  TIPOBEACHHS . Y A pya S
o (TmepcoHanbHBIM KOMIIBIOTED, MYJIbTUMEAUINHBIN
MPaKTUYECKUX 3aHSATHH, IPYNIOBBIX Hu
M MPOEKTOP, 9KpaH, ayJUOCHUCTEMA), JOCKA, KOMILJIEKT
WHIUBUTYTbHBIX KOHCYJIbTallui, TEKYILETO

KOHTPOJIA U HpOMC)K}TO‘-IHOfI aTTeCTaluu

yueOHol MebemnH, MOIKIIoUeHIE K KOMIBIOTEPHON CeTH
CII6I'ACY., Beixox B UHTEDHET

40. VYyeOHbIE ayAUTOPUHU
1ab0paTOPHBIX paboT
nabopaTopust oO1Iel U CTPOUTENbHON (PU3UKU
2-s1 KpacHoapmetickas yi. 1.4

Avn. 313

JJIA IMPOBCACHUA

I'eneparop curnanoB 1I- Mru; IloBepxHocTh
CTeKIoKepamuieckass ¢ momorpeBom u STARFOOD
TC-2




40. JlaGoparopusi SKCICPUMEHTAIBHOW (PU3UKU U
XUMHAH

V. Eroposa 1.5/8

Ayn. 131E, 132E, 134E, 135E, 317, 317-1

Becet nmaGopatopusie 1100. Becwl mabopatopHbie
BJIT2-2200 I'. pH-metp CHECKER (¢ nmogrepkoit), CH,
HANNA-98103. pH-merp- wmwmuBosnsT™MeT p pH
-150MU. AxkBaguctumiatr op AJlDa-4-. Acnupartop
AM-5M. Becot GR-120. Becsr naboparopusie BJITO-
2200.

Becet  maboparopueie  BJITD-150. HNonomertp-
u3mepurenpb "Craryc-2". Konnykromerp ECTestr Low
MbLIEBIAro3amy IeHHbINH

KapMmaHHbId 6e3 moBepku. [leus mydensnas 31CHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTrpuu. naob.

"Cratyc".

Cuerunk asporionoB CAIIOUP-3K. CymunsHbiii mkad
NOL 24/200. YcraHoBKa TUTPOBaTbHAS
1200*643*1830.

[lIkad BBHITSHKHOW € TOABOAOM BOABL. MarHuTHas
Memanka I129-0319. Marautnas wmemanka [13-6100.

40. VYyeOHble ayaUTOpPUM Ui TPOBEIEHUS
MPaKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paloT,rpyImnoBbIX " VMHIUBUAYAJIBHBIX
KOHCYJIbTaIHH, TEKYIIETo KOHTPOJISt u

HpOMe)I(YTOQHOI}'I arTeCTalilun

MarnutHas Memanka [196110 ¢ momorpeBom
1 78 A NN20

Meb6enb: Cronbel  (mapthl), JOCKa MeJoOBas, JOCKa
MapkepHas, cron JsabopatopHsiii JID-JIOO, cron

nabopatopubii Manbii JI®-O0, mkad BBITSIKHON ¢
II0JIBOZIOM BOJBI,

OO0opynoBaHue: MPOEKTOP, SKPaH, BEChl TEXHUYECKHE,
YCTAHOBKAa TUTPOBAJIbHAsI, CEKYHIOMED, JIaOOPaTOPHBIN
peocrar, kouaykromerp Waterproof ECScan  Low,
Bechl aHamuTuueckne GR-120, MarHuUTHBIE MEIIAJIKH,
Bechl JlabopatopHeie: BJITD 2200, BJIT-1100,
BJITD-150, mneur wmydenpnas 3 a1 CHOJI-3/11,
CYIIMITbHBIN mKad NOL 24/200, pH-
METP-MHUJLIUBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, MICUXPOMETP, MOHOMETPUYECKUI
uzMepurens «Craryc-2», c4éTunk a3pouHoB «Candup»»
XuMuyeckass nocyna (IpoOMpKH, IITATHUBBL, CTAKAHBI,
KOJIObI, OIOpETKH, MUIETKU, IITATUBBI IS MPOOUPOK),
XUMHUYECKHE PEaKTUBBI.

VYueOHO-HarsAAHbIe nocoOus " IUTaKaThl:
[lepuoanueckass cucTeMa XHUMHUYECKHUX D3JIEMEHTOB
JA.M.MenneneeBa, Tabnuma pacTBOPUMOCTH B BOjE
BaXHEMImMX cojmeil u  rugpokcuaoB,  CreneHb
JUCCOLMALMN KHUCIIOT ,IIEN0Yed M COJIed B BOAHBIX
pactBopax, [IpousBeneHrne pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB mnpu 180 C, KoHcraHTs
HECTOMKOCTH KOMITJIEKCHBIX HOHOB, Cxema BOJOPOIHOTO
anekTpona, Psan Hanpspkenus MerawioB. HopmanbHble
(cTaHIapTHBIE) 3JEKTPOJHBIE MOTEHIHANBI, XUMHUUECKHE
CBOICTBa METAJIJIOB, 3amura MeTania oT
Koppo3uu(npoTekTopHas), Cxema KOHTaKTHOU KOPPO3UH
MeTaloB, CxeMa KOppO3MOHHOTO pa3pyLIEHUs JKele3a




40. ITomenieHus 11 caMOCTOSITEILHON pabOThI

[Tomernenune a1 cCaMOCTOATEIBLHON paOOThI (UM TATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHBId  OJIOK, MOHHTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«HTEpHET» M 00EcIeYeHneM J0CTyNa B SJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10,

st maBanuos u ymn ¢ OB3 obecrnieunBaioTcs crieiuaibHbIE YCIOBUS IS MOTYYCHHUST 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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