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

[lenssMu OCBOGHMS JTUCLUUIUIMHBI SBISIOTCS: O3HAKOMIJIGHHE CTYIEHTOB C COBPEMEHHOW (pusmueckoin
KapTHHOM Mupa, (HOpMUPOBaHHE Yy CTYIEHTOB €CTECTBEHHOHAYYHOIO MHUPOBO33PEHUS M COBPEMEHHOIO
(GU3M4YeCKOro MBIIUICHUS, 00y4YeHHE TPaMOTHOMY NPUMEHEHUIO TMOJIOKEHUI (hyHIaMEeHTalIbHOM (U3MKH K
HayYHOMY aHaJIM3y CHUTyallud, ¢ KOTOPBIMU CIELHAIUCTY HPUIETCA CTAJKUBATHCS 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 OCHOBHBIMH (DM3UYECKUMH BEIMYMHAMH, 3HATh UX OIPEICIIEHUE, CMBICIH,
CIOCOOBl M eIUHUIBI M3MEpPEHHs; 3HaTh HA3HAUYE€HHWE M MPUHLUUIBI ACHCTBUS BaKHEHIIUX (PU3MUECKUX
puOOpPOB.

3ajauaMy OCBOEHUS JUCLUILIUHBI SIBIISIIOTCA:

* U3y4EHUE OCHOBHBIX (PM3MUECKUX SBJICHUH, OBJaJIeHHE ()yHJaMEHTAIbHBIMUA OHATHSIMH, 3aKOHAMU 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 M3MEpUTEIbHOMN anmapaTypoi, popMUpOBaHUE HABBIKOB MPOBEACHUS
(U3NIECKOTO IKCIIEPHUMEHTA, YMEHUE BBIJCIATh KOHKPETHOE (PU3NYECKOE COIep)KaHUe B MPUKIIATHBIX 3a/1a9ax
Oyay1iei criennaibHOCTH;

* U3Y4EHUE UCTOPUH PA3BUTHS (DU3HKH.

2. llepeyeHb IUIAHHPYEMBIX PpPe3yJbTATOB OOy4YeHHs] MO JAUCHUILIUHE (MOIYJIIO), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kox n nanmenoBanue Kox n HanmeHoBanue [Tmanupyemble pe3yabTaTbl 00y4eHHs 110
KOMIIETEHIIH MH/MKATOpA IOCTUKEHUS JUCLUIUIMHE, 00eCIIeUnBaloIINe JOCTHKEHHE
KOMIIETEHIINU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI1
OIIK-1 Crnioco6en|OIIK-1.1 OcymecTBiseT BbIOOp|3HaAET
MIPUMEHSITh (GbyHIaAMEHTAILHBIX ~ OCHOB  B|KpHTEpHH BbIOOpa (yHIaMEHTAIBHBIX OCHOB U3

(dyHIaMeHTalIbHbIE 3HAHUSA,|00JacTH  MaTeMaTH4YeCKUX  H|00JIaCTH MaTeMAaTHYECKUX WM €CTECTBEHHBIX
MOJydeHHbIE B 0OJacTH|(MJIM) €CTEeCTBEHHBIX HAyK JUIsI|HAYK JJisl penieHus chopMyTUpOBAaHHON 3a1aul
MaTeMaTHueckux u (wim)|pemieHuss  cPopMyITUpOBaHHOM|ymMeeT

€CTECTBEHHBIX  HAyK, H|3a1a4u po(eCCHOHAIEHOM [OCYIIIECTBIIATh BBHIOOP HEOOXOIUMBIX OCHOB
HCII0JIb30BATh ux B|zesTenbHOCTH (GyHIaMEeHTaIbHBIX €CTECTBEHHOHAYUYHBIX
npodeccuoHanbHOMN 3HAHUW i1 pemeHus chopMynrpoBaHHOM
JESTEIBHOCTH npogeccnoHaIbHOM 3a1auu

BJIaJieeT HABbIKAMH

METO/laMH BbIOOpa M OLIEHKH HEOOXOIMMBIX
(yHIaMEHTaIbHBIX (U3MUYECKUX 3HAHUW JJis
pEeLLIeHNs IOCTaBICHHOM 3a/1a41




YK-1 Cniocoben
OCYILIECTBIISTh MIOUCK,
KpPUTUYECKUM  aHauu3 U
CUHTE3 nHpopmanuu,
MIPUMCHSITh CUCTEMHBIT
MOAXON AN pelIeHUs

IIOCTAaBJICHHBIX 3a1a4

YK-1.1 OcymecTBisier
CHCTEeMHO-CTPYKTYPHBIH BBIOOD
MH(POPMAIIMOHHBIX pECYpcoB (B
TOM 4Hclie B IUGPOBOM cpene)
Ui ToMcka HMH(pOpManuu B
COOTBETCTBUHM C MOCTAaBICHHOU
3a1a4en

3HaeT

METOABl W  TOJIXOIbI  KPUTHYECKOTO U
CHCTEMHOT'O aHaau3a IS pelieHus
IOCTaBJICHHOHU 3aJ1aun

ymeet

OCYIIECTBIISATh CHCTEMHBIH BBIOOD
HeoOXoauMoi  umH(poOpMamMU U3 OOLIEero
MaccMBa  JAHHBIX B  COOTBETCTBHU  C
IMOCTaBJICHHOH 3a1adyei

BJIaJeeT HABBIKAMH

HaBBIKAMHU IIOKCKa uHbopmauu n

KPUTHYCCKOI'0 aHaJIi3a IMOJTYYCHHOI'O 00BEMa
JaHHBIX

YK-1 Cnocoben
OCYILIECTBIIATh IIOUCK,
KpUTUYECKUM  aHauu3 U
CUHTE3 uHpOpMaLuy,
IPUMEHSITD CUCTEMHBIN
MOAXON A pelIeHUs

IIOCTABJICHHBIX 3a1a4

VK-1.2 BeisBnsier unpopmanuto,
3HAQUUMYIO Ul TOCTaBJICHHOW
3a7a4un

3HaeT

OCHOBHBIC 3aKOHbl M SBJICHUA (UBMKH Ui
peuIeHus IOCTaBICHHOM 3a1a4u

ymeer

pemaTh IOCTaBJIEHHBIE 3aJadd ONHpasCh Ha
OCHOBHBIE 3aKOHBI (PU3UKH

BJIa/ieeT HABbIKAMH

OCHOBHBIMH HaBBbIKaMU BbISBIEHUS (pru3nueckont
UHPOPMALIMK 3HAYUMOW U TIOCTaBJICHHOU
3a/1a41

VYK-2 Cnocoben onpenensith
Kpyr 3aad B  paMKax
IOCTABJICHHON  LEeIH U
BBIOHMpATh ONTHUMAaJbHbIC
CIOCOOBl WX  peIIeHHUs,
UCXOOs U3 JIEHCTBYIOIIUX
TIPABOBBIX HOPM,
MMEIOIINXCA PECYpPCOB U
OTpaHUYCHUUN

YK-2.4
MOCIIeI0BATEILHOCTD
(ayiropuT™) pelIeHHs 3aa4u

CocrasisieT

3HaeT

MOJXOJIbl COCTABJICHUSI AJTOPUTMOB PEIICHUS
MMOCTaBJICHHBIX 3aa4

yMeeT

OCYILIECTBJIATh BBIOOD anropuTMa
HEOOXOAMMOTr0 M JOCTaTOYHOTO JJIS pPEIICHUs
MOCTaBJICHHOM 3a1a4H

BJIaJieeT HABbIKAMH

QITOpUTMaMHU  pelIeHus (PU3NYECKux 3aaad
UCIIOJIb3YEMBIX JUTS BBITTOJTHEHUSA
MOCTaBJICHHBIX ITeJIEH

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

Jannas aucuuruimHa (Moaynb) BkiModueHa B biok «Jucumminuuel, moaymu» b1.0.13 ocHoBHOI
npodeccuoHanbHOM oOpazoBatenbHOl mporpamMbl 01.03.02 IlpukiagHas marematuka M HH(pOpMaTHKa U
OTHOCHUTCS K 00s13aTeIbHON YacTH y4eOHOT0 MIIaHa.




JlucuuminHa OTHOCUTCS K 0a30BOM 4acTM MAaTeMaTH4YeCKOro M €CTeCTBEHHO-HaydHOro nukia. OHa
OCHOBBIBACTCS Ha 3HAHUSAX, HABBIKAX U YMEHHUAX, IPUOOPETEHHBIX B PE3ysbTaTe OCBOCHHS (DU3UKU «Oa30BBII
YPOBEHbBY:

MexaHuka

1. KuHeMaTuka: MeXaHU4eCKO€E IBUKEHUE, ITyTh, IEPEMELICHUE, CKOPOCTh, YCKOpEeHHE. PaBHOMEpHOE 1
PaBHOIIEPEMEHHOE ABH)KEHUE.

2. Jlunamuka: IlepBbriii 3akon HeroToHa. MHepunaibHbie cucTeMbl oTcuera. Bropoii 3akoH HeroToHa,
Macca, cuiia. Tperuii 3akoH HetoToHa. 3akoH BceMupHOro TsAroreHus. 3akoH ['yka. Immynbce. 3akoH coXxpaHEHUs
umnynbca. KuHernueckas M NMOTEHUMalbHAs SHEprus. 3aKOH COXPaHEHMsl SHEpruM B MexaHuke. Pabota,
MOIIHOCTb.

MosnexynsipHas gusuka. TennoBble sBICHUS.

1. OcHOBBI MOJIEKYISIpHO-KMHETHUECKOH Teopun. OcHOBHOE ypaBHeHue MKT.

2. YpaBHEHME COCTOSHUS UACAIBHOIO ra3a. 1'a30BbIe 3aKOHBI.

3. IlepBblil 3akoH TepMonuHaMHMKH. Pabora mpu m3mMeHeHun oObema ra3a. BHYTpeHHss 3Heprus
uaeanbHOro rasa. [IpuMeHeHHe NepBOro 3aKkOHAa TEPMOJMHAMMKM JJIsI M30MPOLECCOB - AnuabaTHUecKuit
npouecc. CHUI0BblE MalIUHBL, K.II.JI. TEIUIOBOM MalIUHBbI.

4. VI3MeHeHMe arperaTHOro COCTOSIHUS BellecTBa (IJIaBlIeHUE, NapooOpa3oBaHue, KOHICHCALU ).

DIeKTpOoCTaTUKA

l. DnekTpuyeckue 3apsabl. 3akOoH uX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTD
AEKTpOCTaTUUeCKOro 1mojsi. CUiioBbie TMHUU OIS, [I[pUHIMT Cynepro3uIIuy MOJICH.

2. Pabota o mepeMenieHuIo IeKTPUYECKOro 3apsia B anekTpudeckoMm mone. [lorenuuman.

PasnocTs noreHnnanos.

3. DunekrpoemkocTh. KoHaeHcaTOpbl. DIEKTPOEMKOCTb IUIOCKOTO  KOHJEHcAaTopa. DHEeprus
AJEKTPUYECKOTO T10JIsI KOHJIEHCATopa.

3aKOHBI IOCTOSIHHOTO TOKA.

1. Cuna toka. Conportusienue. 3akoH OMa /15l y4acTKa IeMH.

2. DneKTpoABMKYIast cuia. 3akoH OMa 1J1 3aMKHYTOM 1IETH.

3. PabGota u momHoCTh TOKA. 3akoH [[xoynsa-Jlenia.

MaruutHoe nose. DneKTpo-MarHUTHAs MHIYKIIHS.

1. MarautHoe none. Uuaykuus MmarautHoro nodsi. Cuina Ammepa.

2. JIBM>KEHHE 3apsHKEHHBIX YacTHIl B MarHUTHOM noje. Cuiia JlopeHna.

3. MarHuTHBIA NOTOK. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUIMU. CaMOMHIYKIMS. DHEPruss MarHUTHOTO
oJIsl.

MexaHuueckre U 3JIeKTPOMarHUTHBIE KOJIeOaHMUsI.

1. F'apmoHHnueckoe konebanue. MaTreMaTHuecKuil MasTHUK. [IpyKHMHHbIN MasTHUK.

2. Bonubl. YpaBHeHue BOJIHBI. J[JTMHA BOITHBI, 3ByKOBBIE BOJTHBI.

3. KonebaTenbHplil KOHTYp. DIEKTPOMarHUTHbBIE KoieOaHHs, UX IepUOoJ. DIEKTPOMATrHUTHbIE BOJIHBI.

Orntuka.

1. 3akoHBI OTpa)keHUs U NpenoMiIeHHs cBeTa. [loTHOe BHYTpEHHEE  OTpaK€HUE CBETA.

2. JIunsel. [Toctpoenne nzobpaxenus B muH3ax. @opMyiia JIUH3BL.

3. ducnepcus cBera. UnTepdepenus u qudpakiys CBETOBBIX BOJIH.

KBanToBass ¢wusuka.

1. ®otorddexr. YpaBHenue DifHmrenHa Uit poTtorddexta. POTOHBL. DHEPrus, Macca, HUMITYJIbC
dboToHa.

2. CtpoeHue aToma

Ne Kon n HauMeHoBaHnEe MHAMKATOpa
[Tocnenyronue TUCIUITITMHBI
n/n JOCTH>KEHUS] KOMIIETEHLIUU
1 |TexHuueckas MexaHHKa OIIK-1.3
2 |OcHOBBI apXHUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKITHIA OIIK-1.3
3 KommproTepHoe MonenupoBaHue mporecca nepOpMHPOBAHUS OITK-2.2, OTTK-3.2, [TK-4.3
9JIEMEHTOB CTPOUTENBbHBIX KOHCTPYKIIUMA




4 |MudopmarmonHoe MojeaupoBanue B ctpoutenbeTe (BIM)
5 |YpaBHeHus maremMaTudeckoi (GU3UKU OIIK-3.1, OIIK-1.1
6 Hayuno-uccnenoBarenbckass paborta (MONydeHHE TEPBUYHBIX
HaBbIKOB HAYYHO-HCCIIE0BATENILCKOM paboThl)
7 |be3omacHOCTh KU3HEACATCIbHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
8 |Texnomormueckas (MPOEKTHO-TEXHOJIOTHYECKAs) IPAKTHKA OIlIK-4.1
9 |Texuuueckas MexaHUKa OIIK-1.3
10 |OcHOBBI aQpPXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKLIUI OIIK-1.3

11 KommblorepHoe MonenupoBaHue mpoiecca AedpopMUpPOBaHUs
3JIEMEHTOB CTPOUTEIbHBIX KOHCTPYKIIUHI

OIIK-2.2, OIIK-3.2, I1K-4.3

12 |MudopmarimonHoe MoaenupoBanue B ctpoutenberse (BIM)

13 |YpaBHeHHs MaTeMaTHYECKOH (prU3nKu OIIK-3.1, OIIK-1.1

14 Hayuno-uccienoBatenbckas padorta (IOJydeHHE IMEPBUYHBIX
HaBBLIKOB HAaYYHO-HCCJIEA0BATEIHLCKOW PAOOTHI)

15 |be3onacHOCTh KM3HEACITCILHOCTH VYK-8.1, YK-8.2, YK-8.3, YK-8.4

16 |Texnonoruyeckas (IPOEKTHO-TEXHOJIOTUYECKAs) TIPAKTUKA OIlIK-4.1

4. O0beM QUCHUIVIMHBI (MOIYJIf) B 3a4€THBIX €IUHUIAX C YKA3aHHEM KOJMYeCTBA aAKaJAeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyalmmxcsi ¢ mpemnoaaBarteseM (10 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO PA00Ty 00y4YaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun y4ueOHo# paboTh Beero [IPAKTUYECKYIO
4acoB 1 2
NOATOTOBKY

KonTakTHas padora 112 48 64
Jlexuuonnsie 3anstus (JIek) 48 0 16 32
Jlaboparophbie 3ansTus (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# paboTe (IPOEKTY),
KOHTpoJsIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3adeTa ¢ OIEHKOH; 3alluTa KypPCOBOMW pabOTHI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 0.95 0.95
(KOHCYJIbTAIUS MEePE]T IK3aMEHOM U CJlaua FK3aMEHa) ' '
Yacnl HA KOHTPOJIb 30,75 4 26,75
CamocrositennpHas pa6ota (CP) 109 56 53
OO0mas Tpy10eMKOCTh TUCHUILIUHBI (MOIYJISA)

gyacpl:| 252 108 144

3a4YeTHbIE eAMHHUIIBI: 7 3 4

5. Copep:xxaHue IMCHUIUVIMHBI (MOXYJIsl), CTPYKTYPUPOBAHHOEe MO pas3gejam (TeMaM) ¢ yKa3zaHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnueckuii aH AUCUMUILUIUHBI (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHJIUKATOP
3 113 JIP B a
Ne Paznensl AUCHUIUIHHEL g fleKIpH CP cero, JIOCTIDKCHH
8 gac. o
couneren
BCCro YECKYIO BCCTro YECKYHO BCECTro YECKYHO Un
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®uznyuecKkue OCHOBBI
MEXaHHKH
Kunematuka noctynareibHOTO 1 OINK-1.1,
1.1. 1] 2 2 2 4 10 VK-1.1,
BpAIaTEIbHOTO ABMKCHUS VK-1.2
OIIK-1.1,
19 JluHaMuKa TOCTYNaTeIbHOTO H 1] » 5 9 6 12 VK-1.1,
BpAIaTEIIFHOTO ABMKCHUS VK-1.2
OIIK-1.1,
1.3. [PaGora u sHeprus 1 2 2 2 4 10 VK-1.1,
VK-1.2
Mexanuka BpaIiaTeIbHOTO OIK-1.1,
14. 1] 2 2 3 6 13 VK-1.1,
JBIDKCHUSI TBEPJIOTO Tela. VK-1.2
OIIK-1.1,
1.5. |®u3uka xosjaedanuii 1 BOJIH. 1 2 2 1 10 15 VK-1.1,
VK-1.2
2 |2 paznen. MonekynspHas
bu3MKa U TEPMOIMHAMHUKA
OCHOBEI MOJIEKYJISIPHO- OINK-1.1,
2.1. . 1] 2 2 3 10 17 VK-1.1,
KMHETUYECKOU TeOpuun VK-1.2
OIIK-1.1,
2.2. |OCHOBBI TEPMOAMHAMHUKHU 1 2 2 2 4 10 VK-1.1,
VK-1.2
OIIK-1.1,
2.3. |Cratuctudeckas pu3uKa. 111 1 6 8 YK-1.1,
VK-1.2
OIIK-1.1,
2.4. |SIBnenus nepeHoca. 111 1 1 6 9 YK-1.1,
VK-1.2
3. |3 paznen. Kontpons
duszndeckrue OCHOBBI MEXAaHHUKH. OIIK-1.1,
3.1. |MonekynspHas  ¢uszuka  u| 1 4 YK-1.1,
TEPMOIMHAMHUKA. YK-1.2
4. |4 pasnen. DIeKTpUYECTBO U
MarHeTH3M
OIIK-1.1,
4.1. [9nexkTpocraTtuka 2 4 2 2 5 13 VK-1.1,
VK-1.2
OIIK-1.1,
4.2. |TTocTOSTHHBIN TOK 2 2 2 2 5 11 VK-1.1,
VK-1.2




MaruutHoe mojJe B BaKyyMe.

OIIK-1.1,

4.3. 10 VYK-1.1,
3axoH buo-Casapa-Jlamiaca VK-1.2
OIIK-1.1,
4.4. IMarduTHbBIE CBOMCTBA BEIIECTBA. 6 VK-1.1,
VK-1.2
. OIIK-1.1,
45, HI[;;I)(;(TBI/IC MAarHuTHOTO IIOJA Ha - VK-1.1,
YIIUECS 3apsiibl K TOKU. VK-1.2
OIIK-1.1,
4.6. |DnekTpoMarHuTHas WHIYKITUS 5 VK-1.1,
VK-1.2
OcHoBbI Teopuu MakcBeiia ajs OIK-1.1,
4.7 3JICKTPOMArHUTHOTO TTOJIS S YK-1.1,
VK-1.2
5. |5 pa3nen. BonnoBas ontuka
OIIK-1.1,
5.1. |UnTepdepenius ceera 8 YK-1.1,
VK-1.2
OIIK-1.1,
5.2. |ludpaknus cBeta 8 VK-1.1,
VK-1.2
OIIK-1.1,
5.3. |ITonspuzarnus cBera 8 VK-1.1,
VK-1.2
6. |6 pazzen. J1eMeHThl KBaHTOBOM
(bU3MKH aTOMOB U MOJIEKYJI
TemnoBoe WU3IydeHHE U  €TO OIIK-1.1,
. 3aKOHBI 8 YK-11,
VK-1.2
6.2, EI;;II{II;I(I)/IIfla@OTOB(l)@GKT. Dpdexr 2 Oyrgfill:’[’
VK-1.2
[InanerapHas Mojelb aTroMa OIIK-1.1,
6.3. Bopa-Pesepdopaa 10 VYK-1.1,
VK-1.2
DIeMEHTEI KBaHTOBOM OIIK-1.1,
6.4. [MexaHUKH. VYpaBHeHue 6 YK-1.1,
[IIpenuHrepa YK-1.2
OIIK-1.1,
6.5. |[DmeMeHTHI SIepHO# PU3NKH 5 YK-1.1,
VK-1.2
7. |7 paznen. Kontponb
®du3nyeckue OCHOBBI MEXAHHMKH.
MonexynsapHas ¢uzuka "
TEpPMOJIMHAMUKA. OIlK-1.1,
7.1. |DneKkTpuYecTBO M MArHETU3M. 27 YK-1.1,
BomHoBast ontuka. DNEMEHTHI VK-1.2

KBaHTOBOM (HU3UKH aTOMOB H
MOJICKVIL.




5.1. Jlekuuu

Ne | HaumeHoBanue pasnena .
. HanmeHnoBaHue 1 KpaTKoe COAEPKAHUE JIEKIUI
pasn Y TEMBI JIEKIU I
KunemaTuka nocrynaresbHOro ¥ BpalaTeabHOTO ABUKEHUS
Kunematuka MartepuanbHas Touka. Tpaekropus, 1yTh, nepeMenieHue. Cucrema OTcyeTa.
1 nocrynarensHoro 1 [Ckopocts, yckopenue. HopmanpHOE UM TaHI€HIMAIbHOE YCKOPEHHMS.
BpaIlaTeJIbHOTO Kunemaruka BpaliaTenbHOIrO JBUKEHUS DJIEMEHTapHbIN IOBOPOT. YTIIOBBIE
JBUKEHUS CKOPOCTb U YCKOPEHHE, UX CBSI3b C AaHAJIOTUYHBIMU JIMHEHHBIMU BETMYUHAMM.
JluHaMyKa NOCTynaTeIbHOrO ABUKEHUS
JIMHaMuKa WNHuepunanpHble cUCTEMBI OTCUETA, 3aKOHBI HbIOTOHA, cuila TSKECTH, BEC TE,
2 HOCTYIATEIbHOTO U |CHJIa YNIPYroCTH, CWibl TpeHus. Mmiynbc. 3aKoH COXpaHEHUS HMILYJIbCaA.
BpalIaTeIbHOTO VYpaBHeHHE J[BM)KEHHUs Tejga IEPEMEHHOM Macchl. 3aKOH BCEMHUPHOIO
JIBUKEHUS TATOTEHUS. I'paBuTaniionHoe oJIe. Kocmuueckue CKOpPOCTH.
HeunepuuanbHble CUCTEMBI OTCUETA.
Pabora u sneprus
OHeprus, padota, MomHOCTh. KuHeTHuYeckas M TOTEHLHUATbHAs SHEPTHUU.
3 PaGoTa u sHeprus
3aKOH COXpaHeHusi >Hepruu. ['padudeckoe MpeacTaBICHHE YHEPTUU. Yap
abCOMIIOTHO YIPYTUX U HEYNPYTUX Te.
MexaHuKka BpalaTeabHOTO ABUKEHUS TBEPAOTO Tea.
MexaHnuka MOMEHT cuJibl, MOMEHT UMITYJIbCa, MOMEHT HHepuu. OCHOBHOE ypaBHEHUE
4 BpallaTeIbHOro JUHAMUKHU BpallaTebHOTO ABUXEHUs TBepnaoro tena. Teopema lltelinepa.
nBikenus Tepgoro (Pabora mpu  BpamartenbHoM  ABikeHMH. KuHeruueckas — dHeprus
Tena. Bpaujaromerocst Tena. MOMEHT UMIIyJIbca M 3aKOH €ro COXpaHEHUS.
I'apockor.
®dusuka kojaebaHui U BOJTH
Konebanus. Buapel koneOanuii. ['apmonHnueckue konebanus. JnHamuka
rapMoHHuYecKux kosnebanuil. [lpyxuHHbIN, MaTeMaTHdeckKuil U u3nUecKuit
5 ®dusnka KoJacOaHuil 1 |[MasATHUKH. DHeprus rapMOHHUYECKOTO KoJIeOaHwusl. Cnoxenue
BOJIH. TapMOHHYECKUX KoJeOaHul. 3aTyxarolue W BBIHYXKICHHbIE KOJeOaHUs.
VYopyrue BoJHBL. YpaBHEHHE IUIOCKOM U cdepuueckoid BoJHBEL. BoiHoBOe
ypaBHeHUEe. CKOpOCTh M 3HEPrus ynpyrux BoiaH. CTosiure BOJHBI.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
6 OcHoBbl MOHef(yMpHO' WUneanpuplii Ta3. YpaBHEHHE COCTOSHUSA WHAeadbHOrO raza. OCHOBHOE
KHHCTHHCCKON TeopHH YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOWU TEOPUH.
OCHOBBI TEPMOIMHAMUKH
3aKOH PAaBHOMEPHOIO pACHpPENENeHUs] SHEPruu IO CTENeHsIM CBOOObI
Mosiekyn. Temnora, pabora u BHYTpeHHssT 3Heprus. llepBoe Hauaso
TePMOJUHAMUKHU. TermiIoeMKOCTh ra3oB. AnuabaTHBIN Mpoliecc. YpaBHEHHE
7 |OcHOBBI TEPMOAMHAMHUKHU Mai v n H B
aiiepa. VYpasHenue Ilyaccona. [lomurponmueckue mpoueccsl. Bropoe
Hayajio TEPMOJMHAMUKHU. OHTPOINHUsS B TepMoJauHamuke. HepaBeHCTBO
Knaysuyca. [ukn Kapno. KIT/] TennoBbIx aBuratenei.
CratucTtuueckas pusuka
8 |Craructnueckas dusuka. [[loHaTHe O craTMcTMYECKOM pacnpenencHud. Pacnpenenenne Makcsea.
Pacnipenenenne bonbimana. bapomerpuueckas popmyina.
SIBnenus nepeHoca
9 Ssnenus nepenoca. |M3orepmbl  Ban-mep-Baambca.  Oddexr  [Ixoynsa-Tomcona.  SBnenus
nepenoca. uddy3us B razax. TemionpoBOAHOCT Tra30B. BsS3kocTh.
DNeKTpocTaTUKa
11 DneKTpocTaTHKa




3akon Kynona. HanpspkeHHOCTBh 3nekTpuueckoro mnoiss. Teopema [aycca.
Pabora cumnm  oamektpuueckoro mons. [lorennuman.  CBs3b  MEXIy
HaIpsDKEHHOCTBIO IO M MOTEHUUAIOM. JMANEeKTpUKM U NPOBOJHUKU B
JIEKTPUUYECKOM 1oJie. EMKOCTB TpOBOIHMKA. DHEPTrHsl 3JIEKTPUUYECKOIO MOJIS.

I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK
Cuna toka. [InmotHocTh Toka. DJIC. ConpoTHBiIE€HHE TPOBOJIHUKOB. 3aKOHBI

12 [TocTOSTHHBIM TOK Owma B muddepenimanpHoil 1 uHTErpagbHOU (hopMe. PaboTa ¥ MOIIHOCTH
Toka. 3akoH [[xoynsa-Jlenna. [IpaBuna Kupxroda ns pa3BeTBIESHHBIX IETIEH.
MaruutHoe none B Bakyyme. 3akoH buo-Casapa-Jlannaca
MarnuTHoe nojie B 0 9 M M o M
NBIT OJpcTeaa. arHUTHOE IIOJIE. ArHUTHBIA MOMEHT arHUTHAast
13 | Baxyyme. 3akon buo- 3akoH buo-Casapa-Jlamuiaca. [losie mpsiMOro u KpyroBoro TOKoB
Casapa-Jlamuiaca IéIHHyKHHﬁ' P ' P 28 '
AKOH ITOJIHOTO TOKA.
MarsuTHbIE CBOMCTBA BELIECTBA.
MaruuTtHsble cBoiictBa |HamMarHmueHHOCTh. HanpsskeHHOCTh MAarHUTHOTO MOJIA. Y CJIOBUS HA TPAHULIE
14 BELIECTBA. paznena AByx MarHeTHKOB. Kiaccudukamuss MarHeTHKOB. MarHUTHBIN
TUCTEPE3UC
JleiicTBrE MarHUTHOI'O NOJISL Ha IBUXKYILMECS 3apsiibl U TOKU
HenicrBue maruutHoro |3akoH Awmmepa. Cuna Jlopenna. JIBuwxeHue 3apsyKeHHBIX 4acTUIL B
15 | nons va gBwKymMecs |MarHMTHOM moje. Pamka ¢ TOKOM B MarHMTHOM Ioji€. MarHMTHBIA IOTOK.
3apsAbl U TOKH. PaGora, coBepiiaemas mpu nepeMernieHny MPOBOAHUKA C TOKOM B MAarHUTHOM
nosne. Teopema ["aycca 111 MAarHUTHOTO MOTOKA.
DNeKTpOMarHuTHas UHIYKIHS.
16 DJEeKTpOMArHUTHas  |3AKOH  DJIEKTPOMAarHuTHOM  muaykuuu  @Dapages. IIpasuno  Jlenna.
WHTYKIIAS Camounaykuus. Buxpesple Toku. MHIYKTUBHOCTH KOHTYpa. B3aummuas
unayknus. Tpancopmarop. DHeprus MarHUTHOTO MOJIS.
OCHOBBI TEOPHHU OcHoBbI TeOprHM MakcBesa 171 3JIeKTPOMAarHUTHOTO MOJIs
MakcBemia st Buxpesoe anexrpuueckoe nosie. Tok cMemenus. YpaBHeHusa MakcBeria i
17 5JIEKTPOMArHUTHOTO  [9IEKTPOMArHUTHOTO MOJIA. DHEPIUs U UMITYJIbC 3JIEKTPOMAIHUTHBIX BOJIH.
oISt [IIxana 31eKTPOMAarHUTHBIX BOJIH.
WnTepdepenuus ceera
[lonsTE O KOPIIYCKYJAPHO-BOJIHOBOM Jyanu3Me. KorepeHTHbIE BOJIHBIL.
18 | Uurepdpepennus ceera |MHTEpdepenumsa. YcnoBue MakCMMymMa ¥ MUHUMyMa MHTEPQEPEHIUH.
Wntepdepenuss B ToHkux IuieHkax. Kombia Herotona. Ilpumenenus
UHTEpPEPEHIINH.
Hudpakius ceeta
[Mpunnun Troiirenca-®penens. 3oubl Openens. dudpakuus Dpenens Ha
19 Judpaxims cBeTa Kpyriiom otBepctur u gucke. Hudpakums Dpaynrodepa Ha 1miemnu.
HudpakimonHas pemerka. Paspemaionas CcrnocoOHOCTh  ONTHYECKHX
prOOpOB.
[Tonsapuzanus ceera
EcrecTBeHHbIN U moNIsiprU30BaHHbIN cBeT. 3akoH Matoca. 3akoH bprocrepa.
20 [Tonsipu3zanus ceeta 9
HBoitnoe nydenpenomsienne. Oddext Keppa. Bpamenwe miockoctu
MOJIIPU3ALIUH.
TemoBoe N3Ty4eHUe U €ro 3aKOHbI
21 TennoBoe u3nydeHne U |XapakTEPUCTUKH — TEIUIOBOro  M3nydenus. 3akoH Kwupxroda. 3axon
€ro 3aKOHBI Credana-bonpiivana. 3akon cmenienus Buna. @opmyna Panes-Jxunca.
®opwmyna [Lnanka.
. Buemnuit poroapdexr. dpdpext Komnrona.
22 Brenni dorosgexr. 3akonbl  BHemHero  ¢otodddexra. YpaBHeHue  DUHIITEHHA IS

Oddext Komnrona

¢doroaddexra. Ilpumenenue poroadpdexra. Macca u UMIyabC GOTOHA.




Hasnenue ceeta. Dpdext Komnrona u ero snemeHTapHas TEOpHsL.

23

[InanerapHas Moaeb
atoMa bopa-Pesepdopna

[Tnanerapnas monens atroma bopa-Pesepdopna
JlunHeituaTeiii cnekTp aroma Boaopoma. Dopmyna bamemepa-Punbepra.
IToctynatel bopa. OnbiTel @panka u I'epua. CriekTp aToma Bojaopoza IO

bopy.

24

DJIEeMEHTbI KBAaHTOBOM
MEXaHUKH. Y paBHEHUE
[Ipenunrepa

DJIeMEHTHI KBaHTOBOW MexaHukH. Y paBHenue llIpenunrepa
KopmyckynisipHO-BOJIHOBOM  Jyaju3M CBOWCTB BEILECTBA.
Bpoitna. CooTHommenne HeompeneneHHocTet [eiizenOepra. BosHOBas
byakuus.  YpaBuenue — [pegmnrepa. Yactuma B OJHOMEPHOH
IPSIMOYTOJIBHOM  "TIOTEHLMaNbHON O0ECKOHEYHO  BBICOKMMU
"crenkamu". TyHHENbHBIN dPPEKT.

I'unore3a e

"

SAMC C
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DNeMEHTHI SAepHOM
bu3uKn

DJeMeHTHI SAepHON PU3UKU

Pa3mep, coctaB u 3apsg aroMHOro sapa. MaccoBoe M 3apsiiOBOE YHCIA.
Jedext maccol u sHEprus cBsa3u sapa. CIiuH sapa ¥ ero MarHUTHBI MOMEHT.
Snepusle cunbpl. Mogenu siapa. PagmoakTWBHOE H3JIy4eHHE M €rO BHJIBI.
3aKOH paJMOaKTUBHOrO pacnazaa. IlpaBwiia cmerieHus. 3aKOHOMEPHOCTH
a-pacniana. [-Pacnmaa. HeiitpuHo. [amma-usinydeHMe W €ro CBOKMCTBA.
Pezonancnoe mornomenue g-usnydenus (3pdexr Méccbayspa). Meroabl
HaAOIIO/ICHUS U PErHCTPAIH PAIMOAKTUBHBIX U3ITy4YeHUH 1 YacTHIl. SaepHble
peaKLuu U X OCHOBHbIC THITBL. [To3uTpon. b+-Pacnan. DnekTpoHHbIii 3axBar.
OTKpbITHE HEUTpOHA. SlnepHble peakuuu MOoJ JACHCTBUEM HEUTPOHOB.
Peaxkuus nenenust sapa. Llennas peakuus nenenud. llonstue o spepHou
sHepreTuke. Peakius cuHTe3a atomubX sjep. [Ipobrnema ympaBisieMbix
TEPMOSIEPHBIX peakiuil. TUIbl B3aMMOJECHCTBUI 3JIEMEHTAPHBIX YACTHII

5.2. IlpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

Ne Y TEMBbI MPAKTUIECKUX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
pasa 3aHATAN
KunemaTtuka KunemaTuka noctymnarenbHOr0 U BpalaTeIbHOTO IBHKCHUS
1 MoCTymnarenpHoro u  (Pemenue 3agay no TemMe: paBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOJIUHEHHOE
BpaIaTeJIbHOTO JBIDKEeHUE. [[BroKeHre 1o 0auTMCTUYECKON TPaeKTOPHUH.
JIBHYKECHHUSI
JlnHaMuKa moCTynaTeIbHOTO ABUKEHUS
Junamuka Pemenue 3aga4: 3akonsl Hpl0TOHA, CHila TSXKECTH, BEC TEJl, CUJIA YIPYTOCTH,
5 HOCTYNATELHOrO M |CHIBI  TpeHus. Mmmynbc. 3aKkoH COXpAaHEHHS HUMITyJbCa. Y PaBHCHHUE
BpaIaTeJIbHOTO JIBWKEHUSI Tela TMEPEeMEHHOW MacChl. 3aKOH BCEMHPHOIO TATOTEHMUS.
JBUKCHUS ['paButarnmonnoe nose. Kocmuueckue ckopoctu. HennepunanabHbie CUCTEMBI
OTCUeTA.
Pabora u sneprus
Pemenne 3amau:Dneprusi, pabora, MoOmHOCTh. KuHeTHueckas U
3 Pabora 1 oneprus MOTEHIIMANbHAS DJHEPTHUH. 3aKOH COXpaHeHusi »HHepruu. [ 'padudaeckoe
MpeJICTaBICHUE YHEPTUH. Y Jap aOCOMIOTHO YIIPYTUX U HEYNIPYTUX TEJ.
MexaHurKa BpalaTeIbHOTO ABUKEHUS TBEPJOTO Tela
MexaHuka Pemenue 3amad: MOMEHT CHJIBI, MOMEHT HWMITYJIbCA, MOMEHT HHEPIIUH.
BpaIaTeJIbHOTO OCHOBHOE ypaBHEHHE JMHAMUKH BpalIaTeIbHOTO JBUKEHUS TBEPAOIrO Tea.
4 nemwxenns TBepaoro  [Teopema Ilreiinepa. PaboTa mpu BpamarensHom asuxeHnd. Knnetnueckas
Tena. SHEPrHUsl Bpalllaolierocs Teyna. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPaHEHHUS.
®dusnka KojaedaHuil 1 BOJIH
c ®usnka konebammii | CWLCHHE 3a1a4: ['apMoHndeckne KoseOaHus. J[MHaMHKa rapMOHMYECKUX

BOJIH.

koneOanuit. [lpyXKuHHBIN, MaTeMaTHYeCKUd U (DU3WYECKHA MAasTHUKH.
DHeprus rapMoHNYecKoro konedanus. CloxeHne rapMOHUYEeCKIX




KosiebaHui. 3aTyXarolye U BIHYKICHHBIE KOJIeOaHuUsI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU
Pemenne 3anau: MneanpHbIN ra3. YpaBHEHUE COCTOSIHUS MACAIBHOIO Tasa.
OcHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETHYECKOW TEOPHUH.

OCHOBEI TCPMOIUHAMHKH

OcCHOBBI TEPMOJIMHAMUKH

Pemenue 3ana4: 3akoH paBHOMEPHOT'O paCIpEIeIICHNs YHEPTUH 110 CTEIIEHAM
cBoOoabI MoJiekyll. TerioTa, pabota u BHyTpeHHss sHeprus. [lepBoe Hauano
TEPMOAMHAMHKH. TEIIOeMKOCTh Ta30B. AquabaTHBIN TpoIecc. Y paBHEHUE
Maiiepa. VYpaBaenue Ilyaccona. Ilomutponunueckue mponeccel. BTtopoe
Hayajio TEPMOJMHAMUKHU. OHTponus B TepMmoauHamuke. HepaBeHcTBO
Knaysuyca. [uxn Kapno. KIT[] TennoBbix aBuratesiei.

Cratuctuueckas usmka.

Cratuctuueckas pusuka
Pemienne 3amau:  IloHsitTme O  CTAaTUCTUYECKOM  PaCIpPECICHHMU.
Pacnpenenenue Makcsenna. Pacnpenenenne bonsiimana. bapomerpuueckas

dbopmyna.

SIBieHus nepeHoca.

SIBiieHus nepexnoca
Pemenue 3anay: SBnenus nepenoca. uddysus B razax. TemnnonpoBogHOCTb
razoB. BA3KoCTb.

11

3HeKTp00TaTI/IKa

DneKTpocTaTuKa

Pemenue 3amau: 3axkon Kynmona. HampsikeHHOCTH 3JEKTPUUYECKOTO IOJIS.
Teopema ['aycca. PaGora cun snekrpuueckoro moss. [lorenmuman. Cesizb
MEK1y HAIPSIAKEHHOCTBIO TOJISI U TOTEHUUATIOM. J{U3JIEKTPUKHU U IPOBOAHUKHI
B 3JIEKTPUYECKOM ToJjie. EMKOCTh NpPOBOJHUKA. DHEPrus 3J1EKTPUUYECKOro
TIOJISL.

12

ITocTosSHHEBII TOK

[TocTOAHHBIN MEKTPUUECKUN TOK

Pemenne 3amau: Cuna Ttoka. [lmotHocts Toka. DJIC. CompoTuBieHue
pOBOJHUKOB. 3akoHbl OMa B AuddepeHnnanbHoi u nHTerpaabHoi Gopme.
Pabora u momuocTs Toka. 3akoH JIxoynsa-Jlenua. [Ipasuna Kupxroda mis
pa3BETBIIEHHBIX LIENEH.

13

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

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

Pemenue 3amau: OmbiT Opcrema. MarautHoe mojie. MarHUTHBIA MOMEHT
MarnutHas wuHaykuus. 3akoH buo-CaBapa-Jlamnaca. Ilome mnpsimoro wu
KPYTrOBOT'O TOKOB. 3aKOH MOJIHOTO TOKa.

15

JlelicTBUE€ MarHUTHOTO
TIOJIS HA JIBHKYLIHECS
3apsiabl U TOKU.

JlelicTBME MarHUTHOTO TOJIS1 HA JIBHOXKYIIIAECS 3apsiibl U TOKU
Pemenue 3amau: 3akon Ammnepa. Cuna Jlopenna. J[BuxeHue 3apsyKeHHBIX
YacTUI] B MATHUTHOM I10JIe. PaMKa ¢ TOKOM B MarHUTHOM I10jie. MarHuTHBIN
notok. PaboTa, coBepiiaemas mpu MepeMenieHud MPOBOJHUKA C TOKOM B
MarHuTHoM noiie. Teopema ['aycca 11 MAarHUTHOTO MOTOKA.

16

DNeKTpOMarHuTHas
WHIYKIUS

OneKTpOMarHuTHas MHIAYKIHS.

Pemienue 3amau: 3akoH snekTpoMarHUTHOM MHAyKiuu Dapanes. [IpaBuio
Jlennma. Camounaykuus. BuxpeBple Toku. HWHAYKTHBHOCTH KOHTYpa.
Bsaumnas unnyknus. TpancdopmaTtop. DHeprusi MAarHUTHOTO TOJISL.

18

WnTepdepennus creta

WnTepdepennus creta

Pemenne 3amau: IloHATHE O  KOPIYCKYJISPHO-BOJIHOBOM  JyaJIM3MeE.
KorepentHsie BoiHbl. MHTEpdepeHiusa. YcnoBue MakcuMyma 1 MUHUMYMa
unTeppepenn. MuTepdepeniys B ToHKUX IuieHKax. Kombia HeroTona.
[Ipumenenust UHTEPPEPEHIINH.

19

Hudpaxus ceeta

Judpakius ceeta

Pemenue 3anau: [Ipunnun [olirenca-®penens. 3ousl Openens. Judpaxuns
Openenst Ha KpyriaoMm oTBepcTu U aucke. Judpakuus dpaynrodepa Ha
menu. AudpakiuonHas pemerka. Pa3pemaromnias




CHOCOOHOCTh ONTHYECKUX MPUOOPOB.

[Tonsipuzanus ceera
Pemienne 3amau: EcTecTBeHHBIN M MOJSIpU30BaHHBIM cBeT. 3akoH Maioca.

20 [Tonspusanus ceera 9
pusan 3akon bproctepa. JIBoitHoe nydenpenomienue. Dddekt Keppa. Bpamenue
IUIOCKOCTH MOJISIPU3ALIHH.
TemioBoe U3JydeHUE U €r0 3aKOHBI
21 Temnosoe uznyuenue u |Pemenne 3anau: XapakTepUCTHKK TEILIOBOro usnydeHus. 3akon Kupxroga.
€ro 3aKOHBI 3akon  Credana-bonpiimana. 3akon  cmemeHuss Buna.  ®opmyna
Panes-/xxunca. ®opmyna [lnanka.
Buemnnii porordpdext. Idhdext Komnrona.
. Pemenne 3ama4: 3akonsl BHemIHero (Gotodddexra. YpaBHEeHHEe DUHIITEHHA
Buemrauit poroaddexr.
22 s potodddekra. [Ipumenenue pororddexra. Macca u umiysbe GoTOHA.
Dddext Komnrona
Hasnenwne ceeta. Ddpdexr Komnrona u ero snemeHTapHast TCOpHSL.
I [Tnanerapnas monens atoma bopa-Pesepdopna
JaHeTapHasi MOJIEINb
23 P A Pemenune 3amau: @opmyna bansmepa-Pundepra. Ilocrynatsl bopa. OnbiTel

atoma bopa-Pezepdopna

®panka u ['epua. Cnextp aroma Bogopoaa no bopy.

5.3. JJaboparopHbIie pabOTHI

HaunmenoBanue paznena

pﬁn Y TEMBI JJAOOPATOPHBIX HanmeHnoBanwue 1 coqiep:kanue JJabopaTOPHBIX padoT
paboT
Kunemaruka KunemaTuka 1mocTynaresbHOr0 U BpaliaTeIbHOTO IBH)KCHUS
1 noctymnarensHoro u  [OnpeneneHue o0beMa MUIUHAPA IPU TOMOIIY IITAHT CHIIUPKYJIS
BpaliaTeJIbHOTO
JIBHOKCHUSI
JlnHamuka JlnHaMuKa OCTYNATEIbHOTO ABUKCHUS
5 noctymnarenpHoro u  (OmpeneneHue  yCKOpPEHHST — CBOOOJHOrO — MaJACHUS  MPU  [OMOIIH
BpaIiaTeJIbHOTO MaTEMaTHYECKOr0 MasTHUKA
JIBHOKEHUS
Pabota u sneprus
3 Pabora u sHeprus OrnpezenieHrie MOMEHTa UHEPIIMHU ¢ TTIOMOIIBbIO MasiTHUKa MakcBesia
Mexanuka MexaHuKa BpaliaTeIbHOTO IBUKEHHS TBEPIOTO Tea
4 BpallaTeIbHOro N3yuenne oCHOBHOTO YpaBHEHMsI TMHAMHUKHU BPAIIaTeIIbHOTO JIBHIKECHHUS
JIBUKCHHS TBEPOTO
Tena.
. ®usrka KojaeOaHul 1 BOJIH
®dusuka KojacOaHul U
5 N3yuenue pu3nyeckoro MasTHUKa
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
6 OcHoBbl MOJICKYJIAPHO= Ornpeznenenrne yHUBEPCAIbHOU Ia30BOM MOCTOSHHOM M TUIOTHOCTH BO3/1yXa B
KHHETHIECKOH TCOPHH || ovior o
OCHOBBI TEPMOIUHAMUKH
7 |OcHOBBI TepMOHHAMHKH OnpeneneHre OTHOMICHUS TEMIIOEMKOCTEN BO3AyXa
SIBienus nepeHoca
9 SBnenus nepenoca.  |Onpenenenne KodQGHUIMERTa BA3KOCTH W CPEIHEW JUIMHBI CBOOOIHOTO
nmpobera MOJIEKyJ BO3TyXa
DJIEKTPOCTATHKA.
11 JneKTpocTaTHka ['padmyeckoe mpencTaBiIeHUE AIEKTPOCTATUUECKOTO OIS
IToCTOSIHHBIN 2TEKTPUYECKUNA TOK
. HccnenoBanye 3aBUCHMOCTH MOIITHOCTH, BBIJICIIIEMON B IIEHH IIOCTOSHHOI'O
12 ITocTOSIHHBIH TOK

TOKa, U KO3 (UIMEHTa TOJIE3HOTO JEHCTBUS MCTOYHHUKA OT CHJIBI TOKa H
BHEIIIHETO CONPOTUBIICHUS.




MarsuTtHoe 1oJjie B

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

13 | Bakyyme. 3akon buo- |OnpeneneHne ropu3oHTaILHON COCTABIAIOMIEH HAPSHKEHHOCTH MAarHUTHOTO
Cagapa-Jlamnaca 110J1s1 3eMJIM IIPY IOMOIIY TaHI'€HC-TAIbBAHOMETPA.
Z[eﬁCTBHe MAaArduTHOI' O I[eﬁCTBHe MAarauMTHOIO ITOJIA Ha ABWXKYIIUECCA 3apsAibl U TOKU
15 | mons Ha awkymmecs |MI3yd4eHne MarHUTHOTO 10J1a COJIEHOM/IA C IOMOLIBIO laTynKa XoJuia.
3apsabl U TOKH. OHpez[eneHHe YACIIBHOT'O 3apaa 3JICKTPOHA METOAOM MaruHe€TpoHa
UnTepdepenmus ceeta
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI IIpU IToMouIH KoJiely HproToHa.
18 | Unrepdepennus ceera
HccenenoBanue BOJIHOBOIO OJISI KOTE€PEHTHBIX HCTOYHUKOB
Onpenenenue JUIMHBI CBETOBOM BOJIHBI C IOMOILBIO Ounipu3mMbl @peHens
19 Judpaxuus ceera
Audppaxuus ceera N3yuenue nazepHOro u3inydeHus
20 I [Tonsipusanus ceera
OJIAPHU3ALIA CBETA | 1oy yenne MHTEHCHBHOCTH CBETA, POLIE/IICTO Yepes3 MOJPOUIBI
T TemioBoe U3Jy4eHUE U €T0 3aKOHbI
MJI0BOE U HUE U .
21 CILIOBOC H3TYHCHUC JlaboparopHnas pabota: "Onpenenenue nocrosiuuoit Credana- bonpimana”
€ro 3aKOHBI
99 Buemnuii poroapdexr. |Buemnuii porospdexr. dbdexr Komnrona
Ddpexr Komnrona |Habnronenne u n3ydenne Buemnero porosddexra
[Tnanerapnast Mozens aroma bopa-Pesepdopaa
W3ydyeHre CHEKTpPaJbHOTO COCTaBa HEOHOBO-TEJIMEBBIX HCTOYHUKOB,
23 [TnanerapHast MOsie/ib  |MCIIOJIE3YEMBIX B CBETOTEXHUKE.
aroma bopa-Pesepdopa [HccienoBanue CriekTpoB IOMIOMEHHS U IIPOITYCKaHHUS.
OnpeneneHue AJIMHHOBOJHOBOM TIpaHMIBI  CIIEKTpa IOIVIOIIEHHUA U
BBIYMCIICHHE NTOCTOsIHHOM [litaHKa.
5 . |2memenTts snepHoil puznku
25 JICMCHTBI ATICPHOM g rye BOBT-aMITEPHBIX XapaKTEPUCTHK TTOTYIPOBOIHHKOBBIX JIHOIOB

¢buzuku

I/I3y‘{eHI/IC pa6OTH MOJIYITPOBOAHHUKOBOI'O BBIIIPAMUTEIIA

5.4. CamocrosiTenpHasi paboTa o

OyJaromuxcs

Ne | HaumeHnoBaHnue paznaena N
ConepxkaHne caMOCTOSTEILHON paboThI
pa3a| JIHUCLUIUIMHBI U TEMBI
Kunemaruka KunemaTuka noctynarenbHOro U BpalaTeIbHOTO IBHXKCHUS
1 nocrynarensHoro 1 (Beimonnenue J13. BeinonHeHune pacdy€ToB W BBINOJHEHHE OTYETA 110
BpAaIllaTeIbHOTO nabopatopHoii pabote
JIBIDKCHUS
Jmaamuka JlMHamMuKa noCTynaTenbHOIrO IBUKEHHUS
2 nocrynarensHoro 1 (Beimonnenue J13. BrinonHeHune pacy€ToB U BBINOJHEHHWE OTYETA 110
BpAaIllaTeIbHOTO nabopatopHoit pabote
JIBYKECHUS
Pabora u sneprus
3 Pabota u sHEeprus Brimmonnenue MJI3. BrimonHeHue pacu€ToB W BBIIOJIHEHHE OTYETA IO
nabopaTopHoOi paboTe
MexaHuka MexaHuKa BpalaTeIbHOTO JBH>KEHUS TBEPAOTO TeJla
4 BpaIaTeIbHOTO Brimonnenue MJI3. BrimonHeHue pacu€ToB W BBIIOJIHEHHE OTYETA IO
JBIDKCHUSI TBEPJIOTO  |mabopaTopHOit paboTe
Tena.
. ®dusnka KojaeOaHuil 1 BOJIH
5 Dusnka Konebauii n Bremmonmaenane WMJI3. BeimonHeHne pacu€TOB W BBINOJHEHHE OTYETA IO
BOJIH. nabopaTopHoii pabote
6 OCHOBBI MOJICKYJISIpHO- |OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.

KHHETUYECKOU TEOPUH




Bemmonnenune MJ13. BeinosnHeHune pacy€ToB U BBHINOJIHEHHME OTYETA IO
nabopaTopHoi pabore
OCHOBBI TEPMOIMHAMUKH
7 |OcroBsl TepMoguHamuky [Beimonnenne WJI3. BeimonHenue pacy€ToB U BBHIIOJIHEHHE OTYETA 110
nabopaTopHoii pabote
Cratuctudeckas pusnka
8 |Craructnueckas dusuka. |[Beimonnenune M/I3. BeinonHenue pacy€roB W BBIIOJHEHHE OTYETA T10
nabopatopHoit pabote
SIBrenus nepeHoca
9 SBnenns nepenoca.  (Bemomnenue MJI3. Beimonnenue pacy€roB M BBIIOJHEHME OTYETA IO
naboparopHoit pabote
DneKTpocTaTuKa
11 DieKkTpocTaTHKa Bemmonnenune MJ13. BoinosnHeHune pacy€éToB W BBHINOJIHEHHME OTYETA IO
naboparopHoit pabote
I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK
12 IToCTOSIHHBIH TOK Beimmonuenune WJI3. BrinmosHeHue pacy€ToB M BBINOJIHEHHUE OTYETA MO
nabopaTtopHoO# pabote
MaruutHoe nnoie B |MarnutHoe nosie. 3akoH buo-Casapa-Jlannaca. 3akon Ammnepa
13 | Bakyyme. 3akon buo- |Bemonnenne W/I3. BrimonneHue pacuy€ToB M BBHINIOJIHEHHE OTYETA IO
Casapa-Jlariaca nabopaTopHol padbore
M . MaruuTHbIE CBOMCTBA BEILIECTBA.
14 ATHUTHBIC CBOUCTBA By iiyo mHemme WN/3. BeimonHeHwe pacuy€ToB M BBINOJIHEHUE OTYETA 110
BEILECTBA. .
nabopaTopHol padbore
HericrBue MaruuTHOro |lENCTBHE MATHUTHOTO MOJIS HA JIBYKYLIMECS 3apA/bl U TOKH
15 noss Ha aewxyimuecs  (Bommonnenne WJI3. Beimonnenue pacy€ToB U BBIIOJIHEHHE OTYETA 110
3aps/bl U TOKH. nabopaTopHoii pabote
5 DNeKTpOMarHuTHas MHIYKIHS.
KTpOMarHuTHas N N
16 JIeKTpoMa a Boimonnenne MJI3. BrimonHeHue pacuy€ToB M BBINOJIHEHUE OTYETA IO
VH us .
Aykh nabopaTopHoi pabore
OcHOBBI TEOpPUH OcHoBbI TeOprHM MakcBesa 171 3J1eKTPOMAarHUTHOTO MOJIs
17 Makcsema s Boemmonnenue WJ13. BoimonHeHune pacy€éToB W BBHINOJIHEHHE OT4YETa IO
3JIEKTPOMAarHUTHOTO  |1MabopaTtopHON paboTre
TTOJIST
WnTepdepenuus crera
18 | Unrepdpepenuus ceera |Beimonnenne W/I3. BrimonHeHne pacuy€ToB M BBHINOJIHEHHE OTYETA IO
nabopaTopHoi pabore
Hudpakius ceeta
19 Judpaxius cBera Bemonuenne WJI3. BeinonHeHne pacy€TOB W BBINOJHEHHE OTYETA 110
nabopaTopHoi pabore
[Tonapuzanus ceera
20 [Monspusanus ceera  (Boimonnenne W/[3. Beimonnenne pacy€ToB W BBIIOJIHEHUE OTYETA IO
nabopaTopHoii pabote
T TernnoBoe U3JIy4eHue U €ro 3aKOHbI
21 CIIIOBOC MNYHCHUC W | By o nenme NJ13. BeimosHeHne pacy€ToB M BBHIOJIHEHHWE OTYETA MO
0 3aKOHBI .
Cro 3ako nabopaTopHoii pabote
. Buemnuit poroapdext. Idpdext Komnrona.
Bueurnuit poroadexr. N N
22 5 K Boimonnenne WMJ/I3. BrimonHeHue pacu€ToB U BBINOJIHEHUE OTUYETA IO
kT Komnrona .
(boe OMIITO nabopaTopHoi paboTe
[TnanerapHast mozens atroma bopa-Pesepdopaa
[Inanerapnas mozaens N .
23 Bremonnenne WJ/13. BeimonHeHue pacdy€ToB M BBINOJIHEHHE OTUYETA 10

atoma bopa-Pezepdopna

nabopaTopHoii pabote




D1eMEHTEI KBAHTOBOU

DneMeHThI KBaHTOBOM MexaHUKH. Y paBHenue lIpenunrepa

24 | mexaHuku. YpaBHeHue |Bwimonmnenne MJ13.
[Ipenunrepa
. |2nemenTs spepHOI U3NKU
25 IMEMEHTE! ANlePHOR Beimmonnenne WJI3. BrinmosHeHue pacy€ToB M BBIIOJIHEHHUE OTYETA MO

buszuKu

naboparopHoit pabore




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

IIporpaMMoOil TUCUMIUIMHBI IIPEAYCMOTPEHO IIPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HACTCS
OCHOBHOM CHCTEMAaTHU3MPOBAHHBIA MaTepHal, W MPAKTUYECKUX 3aHATHH, INPEANONArarolux 3aKpeIuieHue
M3Yy4EHHOT0 MaTepuana 1 GopMUupoBaHHE, Y 00yJatoxcs, 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 TEOPETHUYECKUX BOIIPOCOB 110 BCEM TeMaM JUCLUIUIMHBL;

-[I0/IFOTOBKA K JJAOOPAaTOPHBIM 3aHITUSAM;

- IOArOTOBKA K IPAKTUYECKUM 3aHATUSM;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOArOTOBKA K 3a4€Ty U OK3aMEHY.

3aJ10roM yCIENIHOTO OCBOEHUS ATON JUCLUIUIMHBI SBIISETCS 0053aTENIbHOE MOCELIEHUE JIEKIIMOHHBIX U
NPAaKTUYECKUX 3aHATUH, TaK KaK IMPOIMYCK OJHOro (TeM 0Oosee, HECKONBKHX) 3aHATUH MOXET OCIO0XHUTH
OCBOEHHE pa3JieoB Kypca.

[Tpuctynas K U3y4eHHUIO TUCHMIUIMHBI, HEOOXOAUMO B MEPBYIO OUYepeAb O3HAKOMHTHCS COJIEpKAHHEM
PITJA nnst cTyneHTOB Ou4HOW (opMbl OOyueHHs, a TaKKe METOJMYECKHMHU YKa3aHUSMHM 10 OpraHu3aluu
CaMOCTOSITENIbHOM paObOThl U MOATOTOBKU K MIPAKTUYECKUM 3aHATHSIM.

[Tpy MoAroToBKE K MPAKTHYECKUM 3aHATUAM U B paMKaxX CaMOCTOSTEIbHOM PabOThHI 10 U3YyYCHHIO
JUCLUILIMHBI 00y4aroIuMcsi He00X0JUMO:

- 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 3aJaHNs] 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 QUCLUIUIMHBI SBJISETCS 3K3aMEH. DK3aMEH IPOBOAMTCA IO PACIMCAHUIO CECCHH.
®opma npoBesieHus 3aHATHS — ycTHas. CTyIeHTbI, HE MPOIIEAIINEe aTTECTALUIO 10 TpapuKy CECCUU, TOJIKHbI
JIMKBUIUPOBATH 3aJ0JKEHHOCTh B YCTAHOBJICHHOM IOPSIJIKE.

7. OueHovyHble MATePUAJIbI JJsi NMPOBeJEHUS] TEKYIIero KOHTPOJISI YCIEeBAeMOCTH H NMPOMEKYTOYHOM
arrecTauvu 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepedyeHb KOMIETEHIIHH ¢ yKa3aHUEM 1TaroB UX (YOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

Ko u HauMeHOBaHMe
Ne KoHTtponupyeMmbie pa3iesbl TUCIUILTHHBI . Bu orieHOYHOTO
HH/INKAaTOpa KOHTPOJIUPYEMOM
n/m (Moyist) cpeacTBa
KOMIIETCHIIHH
1 Kunemaruka MOCTYNATEILHOTO 1 K- 1, VK-1.1, VK-1.2 YCTHBII OmpOC, TECTHI,
BPAIATEIHLHOTO JIBHKEHHUS peIlIeHre 3a1a4
2 JluHamuka MOCTYMATEILHOTO 1 OMK-1.1, VK-1.1, VK-1.2 YCTHBII OmpOC, TECTHI,
BPAIATEIHHOTO JABHKEHHUS peIlIeHre 3a1a4
3 |PaGora u smeprus OIIK-1.1, VK-1.1, YK-1.2 |YCTHEIA ompoc, Tecte,
peleHue 3a1a4
4 MexaHnuka BpaIaTeIbHOro JIBHOKCHHSI OITK-1.1, VK-1.1, VK-1.2 YCTHBII OmpOC, TECTHI,
TBEPJIOIO TEIA. peIlIeHre 3a1a4
5 |duswuka koneGanHit u BOTH. OIIK-1.1, VK-1.1, YK-1.2 |7 CTHEIA ompoc, Tecte,
peleHue 3a1a4
6 |OcHoBBI MOJeKyIIsIpHO-KHHEeTHYeCcKOM Teopun |  OIIK-1.1, YK-1.1, YK-1.2 YCTHBII - ONIpOC, | TECTBI,
peIIeHHUs 3a/1a4
7 |OCHOBBI TEPMOIUHAMUKH OIIK-1.1, YK-1.1, YK-1.2 YCTHbII  OTpOC, | TECTBI,
peIIeHre 3a/1a4




8 |Cratucriaeckas pusuxa, OIIK-1.1, VK-1.1, YK-1.2 |YCTHEIA ormpoc, Tecte,
pelIcHUE 33134
9 |Asnerms meperoca. OIIK-1.1, VK-1.1, YK-1.2 g’;;?;;‘e ompocs  Tect
10 |Pusmieckite OCHOBH! MEXAHIEH  OMK-1.1, YK-1.1, VK-1.2  |Tectuposanue
MoutekyispHas Gu3ruKa ¥ TepMOAMHAMUKA.
11 [3nexTpocraruka OIIK-1.1, YK-1.1, YK-1.2 YCTHBI  ONPOC,  TECTBI,
pelIeHus 3a1a4
12 |MocrosmubIii TOK OIIK-1.1, VK-1.1, YK-1.2 |YCTHIH onpoc, Tectsi,
pelIeHus 3a1a4
13 MarnutHoe moje B Bakyyme. 3akoH bwuo- OMK-1.1, YK-1.1, YK-1.2 YCTHBIM  OIPOC, TECTHI,
Casapa-Jlamnaca penreHus 3aaad
14 |MaruuTHbIE CBOMCTBA BEIISCTBA. OIIK-1.1, YK-1.1, YK-1.2 YCTHBI  ONIPOC, | TECTBI,
pelIeHus 3a1a4
15 JleiicTBre MarHUTHOTO TOJISI HA JIBUKYIITHECS OITK-1.1, VK-1.1, VK-1.2 YCTHBI OMpOC, TECTHI,
3aps/ibl M TOKH. pelICHUs 3a/1a4
16 |DmexkTpoMarHuTHAs HHIYKITHS OIIK-1.1, YK-1.1, YK-1.2 z;;;:;llgﬂ ;;I;I; zc, TCCTHL,
17 OCHOBEI TEOpUH Makcsesta | g 1, VK-1.1, YK-1.2 YCTHBIA  OIPOC, TECTHI,
AIEKTPOMATHUTHOTO I10JISI peLIeHMs 3a1a4
18 |WHuTrepdepennus cera OIIK-1.1, YK-1.1, YK-1.2 YCTHBII  ONPOC, | TECTBI,
pEIIeHNE 3a1a4
19 (dudpakmus cBera OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH — ONpOC, | TECTBI,
pelIcHUE 3a1a4
20 |I[Tonspuzarmus cBera OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH — ONpOC, | TECTBI,
pelIcHUE 3a1a4
21 |TemoBOE M3TYUCHHUE U €TI0 3aKOHBI OIIK-1.1, YK-1.1, YK-1.2 YCTHBII  ONPOC, | TECTBI,
pEIIeHNE 3a1a4
22 |Buemnuii poroaddext. Dddext Komnrona OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH — ONpOC,  TECTBI,
pelicHue 3a1a4
23 g;ag:)ed;rgg;:ﬂ MOJIEIIE aToMma bopa- OTIK-1.1, VK-1.1, VK-1.2 Z:;;ZI;IIII:@ 3(;1;1;20, TECTHI,
24 DNIeMEHTHl KBAaHTOBOW MEXAHHWKH. Y paBHCHHE OITK-1.1, VK-1.1, VK-1.2 YCTHBI OmPOC, TECTHI,
LlpenuHarepa peliecHue 3a1a4
25 [DneMeHTHI aaepHON HU3UKU OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH  ONpOC, | TECTBI,
pelicHue 3a1a4
dusnueckue OCHOBBI MEXaHHUKH.
MonekynsipHass ¢u3Mka ¥ TEPMOJUHAMHKA. DK3aMeHAIHOHHbIE
26 |DnekrpuuectBo u MarHeTusM. Bommosasa| OIIK-1.1, VK-1.1, YK-1.2

OIITHUKA. DJIEeMEHTBI KBaHTOBOM

aTOMOB M MOJICKVJI.

bu3uKu

OUJIETHI

7.2. TunoBble KOHTPOJIBbHBIE 3aJaHUSI LI MHBIE MAaTepUANIbI TEKYIIET0 KOHTPOJIS YCIIEBAeMOCTH, HEOOXOAUMBIE
JUTSI OLICHKHW 3HAaHWM, YMEHUW U HABBIKOB U (WJIM) OMBITAa TPOPECCHOHAIBHOMN JACATENHHOCTH, XapaKTEPHU3YIOIIIIX
sTanbl (HOPMUPOBAHUS KOMITETEHITUH B MIPOIIECCE OCBOSHUS TUCIIUTIIIMHBI
Jlist mpoBepku CPOPMHUPOBAHHOCTH HHIUKATOpa aocTikeHus kommereHiuun OITK-1.1, OITK-1.2,
OIIK-1.3, YK-1.1, YK-1.2 u YK-1.3:

3amaun

1. ITyns 1eTUT rOpu30HTAIBHO U MONAJAeT B 1A, 3aKPETUICHHBIA HA HEBECOMOM KECTKOM CTEpP)KHE, U
3actpeBaet B HeM. Macca iy B 1000 pa3 MeHble Maccsl mapa. PacctosHue ot neHTpa mapa 0 TOYKH MoABeca
I=1 m. HaiiT ckopoCTb Iy, eciii CTepKEeHb OTKIOHMICS Ha 30°.
2.Ilon neiictBueM kacatenbpHOM cuiibl 10 H, MmaxoBuk octanaBimmBaetcs, cuenas 20 060poToB. MaxoBHuK
CUHUTATh OJTHOPOAHBIM IUCKOM. Pannyc nmucka R=20 cm, Macca M=2 kr. HaiiTu Ha4anpHyIO0 4aCTOTY BpaIICHUS.
3. O6py4 Maccoii 2 kT u paguycom 20 cM Bpamiaetcs 1o 3akony ¢=t3 -5t2+6t-2. Haiitu MOMEHTBI CHITBI
yepes lc, 2 c u 4 ¢ nocne Havyana BpaieHus. OTBETUTh YCKOPSIOIIKE WU TOPMO3SILINE 3TH MO-




MEHTBHI.

MornekynsipHas (pU3HKa ¥ TEPMOTUHAMUKA

4.0npenenuTh yaeIbHYIO TEIIIOeMKOCTh Ta3oB: 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 jaasienue yeenununiock co 100 kI1a mo 150 kIla. Kakast qomns
MOJIEKYJI ra3a pacraiach?

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

DJIIEKTPUYECTBO U MAarHETU3M

8.Yetsipe 3apsna 1=02=2 uKu, q3=04=4 uKn HaxoasTcs B BepIInHax KBajapaTa co CTOpoHoi a=10 cm.
HaiiTi HanpsKeHHOCTh M MOTEHIMAI JIEKTPUUECKOI0 M0JIsl B IEHTPE KBaApara.

9. Yetsipe 3apsina q1=02=2 uKi, q3=04=4 uKn HaxoasaTcs B BEpIIMHAX KBajipaTa co cTopoHoi a=10 cm.
Haiitn HanpsKeHHOCTh ¥ MOTEHIMAI JIEKTPUUYECKOIO 10JIs B CEPEIUHE CTOPOHBI 3-4.

10. Yetsipe 3apsma q1=02=2 K, q3=04=4 vKn HaxoasaTcs B BepIIMHAX KBaapara co CTopoHou a=10
cM. HaifTu Hanps>KeHHOCTh M MTOTEHIHAN 3JICKTPUUECKOTO IOJIsl B CEpeInHE CTOPOHBI 2-3.

11.IBa Bo3aymHbix KoHAeHcaTopa Cl= C2=6 MK® coequHEHbI MOCIECAOBATEILHO U 3apPSHKEHBI 10
pasnoctu noreHuuanos U=100 B. Ha ckonbko M3MEHUTCS SHEPTUS CUCTEMBI, €CJIM HE OTKJIF0Yast KOH/IEHCATOPBI
OT HCTOYHMKA, MEX]y IUIACTUHAMHU MEPBOrO0 KOHJEHCATOpa BBECTU IUAJNIEKTPUK C AUIIIEKTPUUYECKOU
MIPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciimpaib dnekTpruueckoi sammnodku npu t=20°C umeet conporupinenue 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(pPHUIIUMEHT cCOMpOTUBIEHU Boiabdpama 0=4,6-10-3 K-1.

13.B ueHTpe KkBajpaTHON paMKH C TOKOM MarHuTHas uHAyKuus pasHa 0,1 mTu. Haiitu Benuuuny 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 ¢ HanpspkeHuem U=240 B. HaiiTu MarHuTHyt0 HHIYKIUIO B IIEHTPE KOJIbIIA.

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.J1.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
MIOJIOXKEHHE TPEX MEPBBIX CBETJIBIX MOJIOC.

18.IToctosiaHas audpakimoHHoi 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 KBaHTOBOU U aTOMHOM (PU3UKH

19. Kaxoii ayimHe BOJIHBI COOTBETCTBYET MAaKCHUMYM H3JIy4Y€HHUS TOBEPXHOCTH MMaXOTHOM 3eMJIU NpH €€
temneparype t=27°C?

20. IIpu muTenbHOM 00ydyeHUN cepeOpsiHON MIIACTMHKU CBETOM OHa IpuodpeTaer nmoreHuuan 3,3 B.
HaiiTi anvHy BOJTHBI M 9HEPTHIO NaAaMUX (OTOHOB, K KAKOMY JAHMANa30HY OTHOCUTCS JAJTUH BOJH OTHOCUTCS
3TO U3IydeHue?

21. Onpenenure Nepruo bl BpaIeHHs SJIEKTPOHA Ha MEPBLIX TpeX bopoBckux opOuTax.

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



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TNTyOOKKE U TIOJTHBIE 3HAHUSA [0 BCEM pasziesiaM
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€ YCBOSHHE OCHOBHOM M JIOMIOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

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

HaBBIKU:

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

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUYECKHIE 3HAHUS [T BEHIOOpA METOIMKHY BBITTOJTHEHHS 33 [aHHIA;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

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

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

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPhl, PEKOMEHI0BaHHOH paboueii
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

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

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3JaraeT OTBEThI Ha BOIIPOCHI, YMEET AejaTh 000CHOBaHHbIE BHIBOIBI;

- 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;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

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




Onenka 3HAHUS:

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

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

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIAaTh BbIBOJIbI 0€3 CYIIECTBEHHBIX
OIInO0K

YMEHHUS:

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

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

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

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

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

- 3HaHHME OT/IEJbHBIX HCTOYHUKOB, PEKOMEHIOBaHHbBIX paboYeil mporpaMmoi 1o
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs, HeoOXOAUMBIE JUIsl OLIEHKU 3HAaHWN, YMEHUI M HaBBIKOB U (WJIM) ONbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst
1. MarepuanbHas Touka. KuHeMaTuueckue XapaKTEpUCTHKU: TpPAEKTOPHs, MyTb, INEpEeMELICHUE,
CKOPOCTb U YCKOPEHHE; ONPEIEICHUE U CBA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUXKCHUE.
2. PaBHOnEpeMeHHOE IBUKEHUE, TPUMEP — IBUKEHHUE Teja, OPOIIIEHHOT O O] YIJIOM K TOPU30HTY.
. Kunemarunka BpamareiabHOro JBUKEHHSI. BEKTOPBI yIri0BOM CKOPOCTH U YyCKOPEHMUS.
. YIoBble KHHEMAaTHYECKUE XapaKTEPUCTUKU U X CBA3b C TMHEHHBIMHU.
. [IpyHIUT OTHOCUTENBHOCTH, TipeoOpazoBanust ["amuies 111 CKOPOCTH U YCKOPEHHSL.
. OnemenTtsl CTO. Iloctynatsl. [Ipeobpa3oBanre BpeMeHH U KOOpaAuHAThI. MIHTEepBa.
. OnemenTtsl CTO. IlocTynaTel. PensITUBUCTCKUI UMITYJIBC, PENSATUBUCTCKASL SHEPTUS.
. 3aKOHBI IMHAMUKH MaTepHabHOM ToukH. (3akoHbl HproTOHA).
. BuJibl cui: BCEMUPHOTO TSATOTEHMSI, TSKECTH. J{BH)KEHNE IO AEUCTBUEM CHIIBI TsKecTH. Bec.
10. Cuma ympyrocth, e€ mpupoaa u pacu€ét. Moayne IOura. Jlepopmanun. J{narpamma HanmpsoKeHUs
nedopMaruu.
11. Ummynbe. UMnynbe cuibl. 3aKOH COXpaHEHUs UMITYJbCa. [[0IHBIN MMITYIIBC CUCTEMBI TEIL.
12. 3akoH coxpaHeHUsB HMIyJabca. Ynpap. Pacuér ckopoctel Ten NpH LEHTPaIbHOM aOCONIOTHO

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. MOIITHOCTD.

15. KoHcepBaTHBHBIC 1 HEKOHCEPBATUBHBIE CHIIBI UX padoTa. [loTeHnansHas sHeprusl.

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

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

18. MoMEHT MHepLMH, ONpPEEIIEHNE U NIPUMEp pacueTa il OQHOpPOoAHBIX Tes. Teopema llrelinepa-
['tolirenca.

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

20. Pabora npu BpaieHuu TBepAoro tena. Kunerndeckas 3Heprus Bpallarolero Tena.

21. Uentp macc, onpenenenue. LlenTp Macc kak TOYKa MPUIIOKEHHS CHIIBI TSKECTH (ITOTEHIMATbHAs
SHEPTHUS CUIIbI TSXKECTH CUCTEMbl MaTEPUATBHBIX TOYEK XU MOMEHT CHJI TSIKECTH).

22. VneanbHbli Ta3, mapameTpel HWIeaIbHOTO Tasza. 3akoH ABorajapo u Kinaneilpona-MenneneeBa.
N3onporiecchl.

23. CpenHee 4nciIo CTOTKHOBEHUH MOJIEKYJ, CpeIHss JITMHA CBOOOIHOTO mpobera.

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 HACANBHOTO Ta3a, cTerneHu cBoOozabl. Teopema bonbimana o
pacriepeieieHIH SHEPTHU 10 CTETIEHSIM CBOOO/IBI.

29. BuyTpeHHss 3Heprus rasa, pabora rasza, nepBoe Hadajio TepMOJIUHAMUKU.

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

31. Annabaruueckuii mporecc, ypaBuenue, koagduruent [lyaccona.

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

33. Huxn Kapno, K 3TOro 1ykia.

34. Tlonstue 06 oOpaTHMBIX U HEOOpaTUMBIX Tporeccax. DHTponus. HepaBenctBo Kiaysmyca. Kna
LMKJIA pealbHbIX TEIIOBBIX MAIIHH.

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

36. PabGoTa cun anekTpocraTiueckoro noss. Teopema o IMPKYISIIMKA BEKTOpa HAMPSKEHHOCTH.

37. Ilorennuan. IlpuHnmn cynepno3uuuy Ui NOTeHIHaa.

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

39. IloTok BeKTOpa HAMPSHKEHHOCTU. DJIEKTpocTaTudeckas Teopema ["aycca.

40. ITonsspHBIE M HETIOJSIPHBIE JUAJIEKTPUKH. JIMAIEKTpUUYECKask IPOHUIIAEMOCTh U BOCIIPUUMYHUBOCTD.

41. Bektop nossipu3aiyy U BEKTOP ANEKTPUUECKOTO CMEIIEHHUS.

42. Cerneroanektpuku. [Ipsimoit u o6paTHblil mbe303¢ddekT. [IpuMenenne nbe3031eKTPUKOB B TEXHUKE.

43. IIpoBOJHUKH B 3JIEKTPOCTATHUYECKOM I0JI€. DIIEKTPOCTaTUYECKasi MHIAYKIMS. Y CJIOBHSI PaBHOBECHUS
3apsA70B HAa IPOBOJHMUKE.

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

45. CoelMHEHHS KOHICHCATOPOB.

46. DHeprus cUCTEMBI 3apsA0B. DHEPrus 3apsKEHHOTO IPOBOAHMKA U KOHEHCATOPA.

47. DHeprus >MeKTPoCcTaTHIecKoro noist. O0beMHas INIOTHOCTh YHEPTUH.

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

49. DOnextpoaBwxkymias cuia. Hampsbkenune Ha ywactke nenu. 3akoH Owma ajig ydacTka LENu.
ConpoTusienue mpoBoAHUKOB. 3akoH OMa B nuddepeHnranbHoi Gpopme.

50. Pabora 1 MoutHoOCTh TOKa. 3akoH Jlxoyins — Jlenna. 3akon [Ixoynsa — Jlenna B auddepenunanbHoit
dhopwme.

51. 3akon Oma 151 HEOAHOPOJHOTO Y4acTKa LENU U 3aMKHYTOH LIETH.

52. Ilpasuna Kupxroda.

53. MarnutHoe nosne. OnsIT Opcreaa. MarHUTHBI MOMEHT KOHTYpa ¢ TOKOM. MHIyKIIMsi 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.

. Hlupkynsuus BEKTOpa MarHUTHOM MHAYKLUHU. 3aKOH IIOJHOTO TOKA (TeopeMa O LUPKYJIALIUN).
MarsnuTHoe 1nosie CoJIEHOUAA U TOPOUIA.

3akoH AMIiepa.

Cuna Jlopenua.

JBr>KeHUE 3apsKEHHBIX YaCcTUIl B MATHUTHOM TIOJIE.

DddekT Xomna.

KOHTYp ¢ TOKOM B MarHuTHOM II0JI€E.

Pabora, coBepiiaemas mpu rnepeMenieHuu MpoBOIHUKA C TOKOM B MAarHUTHOM TOJI€.
Teopema ["aycca ajist nOTOKa MArHUTHOM MHIYKLIMH.

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.
SIBnenne camonHaykuuu. MHAYKTUBHOCTh TPOBOJHUKA. IHIYKTUBHOCTD COJIEHOUIA.
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 M MX CBOMCTBA.JHEpPrus, NMepeHOCHMas 3JIEKTPOMAarHUTHON BOJIHOM.

Bexrop YMoBa — IloliHTHHTA.

77

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

MaKCUMyMa 1 MUHHUMYMa HHTep(hEpEHITNH.
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89.
90.
91.
92.
93.
94.
95.
96.
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99.

10
10

Mertonbl HabmoaeHus uHTepdepeHy. HaTepdepeHnys B TOHKUX MJICHKAX.
Konbua Herotona. [Ipumenenne naTepdepeHInm cBeTa.

[Ipunuun INoiirenca — @penens. 3oas1 Openens.

Judpaxius Ha KpyrioM OTBEPCTUU U JTUCKE.

Hudpakuus OpayHrodepa Ha ofHOMN 1m1eIH, AUPAKIIMOHHAS pelIeTKa.
Jucnepcus u pazpeniaronias CioCOOHOCTh ONITUYECKUX MTPHUOOPOB.
EcTecTBEeHHBIN U OJNAPU30BaHHBIN CBET. 3aKoH Maitoca.

[Tonsipu3zanus npu OTpakeHUHU U IpeaoMieHuH. 3akoH bprocrepa.

JBoriHoe ntydenpenomiienue. [lonspusannoHHbIe YCTPOKCTBA.

TemnioBoe HM3JlydeHUE U €ro XapakTepucTUku. AOCOIIOTHO YepHoe Teno. 3akoH Kupxroda.
3akonsl Credana — bonbumana u Buna.

®opmyna Panes — Jlxxunca. «YnbTpaduoneroBas» karactpoda.

®opmyna [lnanka.

OnTuyeckasi TUPOMETPHUSL.

Buemnuit potoad ekt u ero 3akoHbl. YpaBHeHUEe DUHIITEHHA.

Macca u umnynsc ¢poTtoHa. [laBneHue crera.

A dextr Komnrona. KopnyckynsipHO — BOTHOBOH Tyainu3Mm.

Mopnens aroma Tomcona u Pesepdopna.

Crnextp aToMa Boopoja.

Teopus bopa.

Bonnosslie coiicTBa Mukpouactull. @opmyna ne-bpoiins. Judpakuus 31eKTpoHOB.
[Tpunuun HeonpeaeneHHoctel ['elizendepra.

0. BonmnoBas ¢yHkuus u ee cBoiictBa. YpasHenue llpeaunrepa.

1. KBaHnTOBBIE Uncia. ATOM BOJIOPOJa B KBAHTOBOW MEXAHHUKE.

7.4.2. llpakTuueckue 3aJaHus 7S MPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00yJarouXcs

1. 3aBUCHMOCTH IPOHACHHOTO TEJIOM ITYTH S OT BpeMeHu t maercs ypaBHeHHeM S=A+Bt+Ct2, rme A=3 M,
B=2 wm/c, C=1 m/c2. HalimuTe cpeHIOI0 CKOPOCTh M CpeIHEe YCKOPECHHE Tela 3a MEPBYI0, BTOPYIO U TPETHIO
CEKYH/JIbI €T0 TBUKCHHUSI.



2. C Gamruu BeicOTOM h =25 M ropu3oHTaIBEHO OPOIIIEH KAMEHb CO CKOPOCThIO VX =15 M/c. Kakoe Bpemst
t kamens Oyzer B nBwkeHnn? Ha kakom paccrosauu | oT ocHOBaHuMs OamiHu oH ynajaeT Ha 3emiro? Kakoit yrom
COCTaBUT TPAEKTOPHSI KAMHS C TOPU30HTOM B TOUKE €ro MaJeHUs Ha 3eMJIII0?

3. Kamens OporiieH ropu30HTAIBLHO €O CKOPOCThIO VX =15 M/c. HaiimuTe HOpManbHOE U TaHTeHIIMAIbHOE
yCKOpeHUsl KaMHA yepe3 BpeMs t = 1 ¢ mocie Hauana JBUKEHUS.

4. Komneco, Bpamasich paBHOYCKOPEHHO, JOCTHUIIIO yrioBoi ckopoctH 20 pan/c uepe3 N=10 06 mocie
Hayana BpaueHus. HaiinuTte yriioBoe yckopeHue Koieca.

5. 3aBUCHMOCTb IMPONUJEHHOIO TEJIOM IYTH MO OKPYXHOCTH paAuycoM =3 M 3aJaeTcsl ypaBHEHHUEM
s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenure a1 MOMeHTa BpeMeHH t = 1 ¢ mociie Hayana JBHIKCHHS
yckopeHue: 1) HopManbHOE; 2) TaHI€HIMAIbHOE; 3) TIOJIHOE.

6. Teso CKOJIb3UT MO HAKJIOHHOM MJIOCKOCTH, COCTaBIISAIONIEN ¢ TOpU30HTOM yroia 45 rpaaycos. [poiias
nyTh S = 36,4 cM, Teno npuolperaeT ckopocThb V =2 m/c. Haiigure Ko GUIMeHT TpeHus Tena O MIOCKOCTb.

7. C 6amau BeicoToit H = 20 M ropusoHTanbHO co ckopocThio 10 M/c Opomren kameHb Maccoir m=400 r.
npeHeOperast CONpOTUBJICHUEM BO3AyXa, ONPEICTUTE JIT MOMEHTa BpeMeHU t = 1 ¢ mocre Havana qBrkeHus: 1)
KMHETUYECKYIO SHEPTHI0; 2) MOTEHIMAIBHYIO SHEPTHUIO.

8. Ilyms maccoit m = 15 1, jersimas TOPU3OHTAIBLHO €O ckopocThio V =200 m/c momamaer B
OamucTruecKuii MasTHUK umHOM | = 1 M m maccoit M = 1,5 kr u 3actpeBaeT B HeM. OmpenenuTe yroi
OTKJIOHEHHSI MasiTHHKA.

9. CritourHoOM OJTHOPOIHBIN TUCK CKAaThIBAeTCsS 0€3 CKOJIbKEHUS ¢ HAKIIOHHOM IITOCKOCTH, 00pa3yromeit
yroi anb¢a ¢ ropu3onToM. Onpenennre JIMHEHHOE YCKOPEHHE & ANUCKA.

10. Hamummure ypaBHEHHWE TapMOHHUYECKOro KojeOaHUs TOYKH, eciau ero amrmmryga A = 15 cwm,
MaKCHMaJIbHas CKOPOCTh KoJebmomeiics Touku 30 Cm/c, HadanmbHas ¢aza 10 rpamycos.

11. OgHopoausIii nuck paguycoMm R =20 cM Kos1e01eTCsl OKOJIO TOPU3OHTAIBLHON OCH, MPOXOIAIICH Ha
paccrostauu | = 15 cm ot nentpa aucka. Onpenenure nepuo T KoeOaHui IUCKa OTHOCHTEIILHO TOM OCH.

12. Maccy m =5 r a30Ta, HaxXOASIIYIOCS B 3aKPBITOM cocysie o0beMoM V = 4 11 ipu Temriepatype t1=200
C, marpesatot 10 remnepatypsl 2 = 400 C. Haiigure naBnenus Pl u p2 ra3a 70 U 1ociie HarpeBaHusl.

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThI (IIpoeKTa) (MIpH HATMYHUHN)
KypcoBble npoekThl(paboThl) y4eOHBIM INIAHOM HE MPeyCMOTPEHBI.

7.5. Metoauueckue MaTepHabl, ONpeAesstore MpoLeayphbl OLleHUBaHHs 3HAaHUH, YMEHUHN, HaBBIKOB U (MJIN)
OTIbITa MPO(PECCUOHANBHOM AEATEIbHOCTH, XapaKTePU3YIOIIUE 3Tallbl POPMUPOBAHUS KOMIETEHIINN

OneHka «OTIIMYHOY, «3aUTEHO»

- CHUCTEMaTU3HpOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS MO0 BCEM pazJielaM JAUCLUUILUIMHBI, a TaKXKe IO
OCHOBHBIM BOIIPOCAM, BBIXO/ISILUM 3a MpeJieNbl yueOHOMH MporpaMmbl;

- TOYHOE WCHOJIb30BAaHHUE HAyYHOW TEPMHUHOJIOTUH, CHUCTEMAaTHYECKHM TIPaMOTHOE U JIOTUYECKHU
IIPaBWJIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

- Oe3ympeyHoe BIAJCHHUE HWHCTPYMEHTApHUEM YYEOHOW MUCHIUIUIMHBI, yYMEHHE ero 3((EeKTUBHO
HCII0JIb30BaTh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- BBIp@XKEHHas CIOCOOHOCTh CAaMOCTOSITEIbHO M TBOPYECKH pEIIaTh CJIOXHBIE MpoOJIeMbl U
HECTaHJIapTHBIE CUTYaIUU;

- TIOJTHOE U TTTyOOKO€ YCBOEHNE OCHOBHOM M IONIOJTHUTENIbHOM JIUTEpaTyphl, pPEKOMEH/I0BaHHOH paboueit
IIPOrpaMMoOil O AUCLHUIIINHE;

- YMEHHE OpPUEHTHPOBATHCS B TEOPHUSAX, KOHUEMHIMAX M HAMpPaBICHUSAX TUCIUIUIMHBI U J1aBaTh UM
KPUTHYECKYIO OIIEHKY, UCIIOJIb3YSl HAYYHbIE JOCTHKEHUSI IPYTUX AUCLHUILINH;

- TBOpYECKasi CaMOCTOsITeNbHAs paboTa Ha MPaKTUYECKUX/CEMUHAPCKUX/Ta0OpaTOPHBIX 3aHITHSX,
aKTUBHOE Y4aCTHE B IPYIMIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPbl HCIIOTHEHUS 3aJaHHIA;

- BBICOKHI YpOBEHBb CHOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme KOMITETEHITHH.

OrneHka «XOpoIIo», «3a4TEHO

- TOCTaTOYHO MOJIHBIE M CHCTEMATU3NPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YMEHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLEIIUAX U HAIIPABICHUAX JUCLMUILUIMHBI U 1aBaTh
VM KPUTHYECKYIO OLICHKY;

- HCII0JIb30BAHUE HAYYHOU TEPMUHOJIOTUY, JIMHTBUCTUYECKH U JIOTUYECKH IIPABUIIBHOE U3JI0KEHUE



OTBETa Ha BOIPOCHI, YMEHHE JIe1aTh 0OOCHOBAaHHBIEC BHIBOJIbI; -BJIaJICHUE UHCTPYMEHTAPUEM MO TUCIUILINHE,
YMCHUC €T0 UCIIOJIB30BATh B ITIOCTAHOBKC U PCIICHUN HAYUHBIX U HpO(peCCI/IOHa.HBHLIX 3ajJa4,
- YCBOCHHE OCHOBHOM W JIOMOJIHUTEJILHOW JIMTEPAaTyphl, PEKOMEHJIOBAaHHOW pabodeil mporpamMmoil mo

JIMCITATIIINHE;

- CaMOCTOATCIIbHAA pa60Ta Ha IPAKTUYICCKUX 3aHATUAX, YIACTHUC B I'PYIIIIOBBIX O6CY)K,Z[€HI/I5[X, BBICOKHM

YPOBEHb KYJIbTYpPbI UCIIOJTHEHHS 33/ IaHUM;

- CpelHU ypOBEeHb CPOPMHUPOBAHHOCTH 3aABIICHHBIX B paboueil mporpaMmme KOMIIETEHIUH.

OLieHKa «yI0BJIETBOPUTEIBHOY, «3aUTCHOY
- JOCTATOYHBIM MUHUMAJIbHEINA 00beM 3HAHUH 1O JUCLMILINHE;

- YCBOCHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOM pabodeii mporpaMMoii;

- YMEHHUE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIECHIUAX W HANPABICHUSAX MO JUCIUILINHE U
JIaBaTh UM OLICHKY;
- HUCIOJb30BAaHUE HAYYHON TEPMHHOJIOTHH, CTHJIMCTHYECKOE U JIOTMYECKOE H3JI0KEHUE OTBETa Ha

BOIIPOCHI, YMCHHC [1€JIaTh BBIBO/JAbI 0e3 CYIICCTBCHHBIX OIJ_II/IGOK;

- BJIaICHUEC HHCTPYMCHTApUEM y‘lC6HOI>i JAUCHUILTIMHBI, YMCHHE €TI0 UCIIO0Jb30BaTh B PCIICHUU THUIIOBBIX

3a1ad4;

- YMEHHME 110/l PyKOBOJCTBOM IIPENOJaBaTells PEIIaTh CTAHIAPTHBIE 3aa4u;
- paboTa moJ PYKOBOJCTBOM IIpENOJaBaTeNId Ha MPAKTUYECKUX 3aHATUSAX, IOMYCTUMBIH YpOBEHb
KYJIBbTYpPbI UCIIOJHEHMS 3alaHNI
- JOCTaTOYHBIH MHHHMAJIBHBIH ypOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodeld mporpamme

KOMIIETEHIINH.

7.6. Kpurepuu onieHrBaHus cOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

YpoBEHL OCBOCHUS U OIIEHKA

Kpurepum Onenka Ouenka
«HEYIIOBIIETBOPHUTEND | «ymoBieTBoputenbH | OLEHKa «XOpOLIO» Onenka «0TJIIMYHO»
OLICHUBAHHUS
HOY» o»
«HE 3aUTEHOY «3a4TEHOY
YpoBeHb OCBOCHUS | YpOBEHb OCBOEHHUSI | YPOBEHb OCBOCHMUS YpoBeHb OCBOECHUS
KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
«HEIOCTATOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI».
Komnerenuuu He Komnerenuuu Komnerenuuu Komnerennuu
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. cOpMUPOBaHbL.  |cPOPMUPOBAHBL. 3HAHUS
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHS OOIIMpPHBIE, | apryMEHTHPOBAHHBIE,

YMEHUS ¥ HaBBIKH HE
c(OpMHPOBAHBI

0a30BbI€ CTPYKTYpHI
3HaHUHU. YMEHUA
(dbparMeHTapHbI 1
HOCSAT
PENpPOaYKTUBHBIN
Xapakrep.
JlemoHCTpHpYyeTCS
HU3KHUU YPOBEHb
CaMOCTOSITEIBHOCTH
IIPAKTUYECKOTO
HaBbIKA.

CHUCTEMHBIE. Y MEHHUS
HOCSIT
pENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PEIIEHUIO TUITOBBIX
3aaHuN.
JleMoHCTpUpYyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSATEIIbHOCTH
YCTOMYUBOTO
MPaKTUYECKOTO
HaBbIKa.

BCECTOPOHHHE. Y MEHHUS
YCIEIIHO TPUMEHSIOTCS
K PELICHUIO KaK
TUIIOBBIX, TAK U
HECTaHJAPTHBIX
TBOPYECKUX 3aJaHUMN.
JemoHCcTpupyeTcs
BBICOKUI YPOBEHb
CaMOCTOATENIBHOCTH,
BBICOKAsl aJallITUBHOCTD
MIPAKTUYECKOTO0 HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, ONOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTHIECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aaHue oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MPOJICMOHCTPHPOBA | CYIIICCTBCHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yueOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbrTeiBacT bes 3arpynHeHunii
METOJIUKY 3aTPYJHEHHUS 11O BBIOMpAET
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOJIUKHU CTaHJAPTHYIO
Jlomyckaet rpyObie BBITIOJTHCHUS METOJIUKY
OIIMOKY TIpH 3aJIaHuI. BBIIIOJTHCHUS
BBITIOJIHCHHH 3a7aHuii, | Jlomyckaer ommoku 3aJaHUN.

HapyLIAOIINUEe JJOTUKY
pelieHus 3a1ay.
JlenaeT HEKOPPEKTHBIE

MIPH BBITTOJIHEHUHT
3aJlaHuM, HapyLICHUS
JIOTUKU peIleHUs

JlommyckaeT ommoKu
TP BBITIOJIHCHUH
3aJIaHuM, HE

BBIBOJIBI. 3ajad. HapylIawoIue
BJIa/ICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY pPEIICHUS
HaBbIKaMU AJITOPUTM 3aTPYJHEHUS C 3aj1a4
BBITMIOJIHEHUS 3a/1aHui. [ popmynupoBanuem | Jlemaet KOppeKTHbIE
KOPPEKTHBIX BBIBOJIBI 110
BBIBOJIOB. pe3ynbraTtam
HcnbrTeiBaeT peLIeHNs 3a1a4u.
3arpyaHeHus npu | OGOCHOBBIBAeT X011
000CHOBaHUU perneHus 3ana4 6e3
aNropuT™Ma 3aTpyaTHEHU.
BBITIOJTHEHUS
3aJaHUM.

IIpumensier
TEOPETHYCCKUE 3HAHUS
JUTSL BBIOOpa METOIUKH
BBIITOJTHEHUS 3aJaHUH.
He nmonyckaer omm6ok

P BBITIOJTHEHUHN
3aJaHUM.
CaMoCTOSTEIIFHO
aHATM3UPYET
pe3ynbTaThl
BBIIIOJIHEHMS 3aJaHUI.
I'pamoTtHO
00OCHOBBIBAET X0/
penieHus 3aay.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).
OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.
OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.
O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.
OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TEXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOLYJIs1)
8.1. IlepeueHb OCHOBHOM U JOTIOJHUTEIHHON INTEPATYPHI, HEOOXOTUMOM I OCBOSHUS TUCIUTUTMHBI (MOJYJIS)

. Konnuaectso
Ne ABTOp, Ha3BaHUE, MECTO U3AHUs, U3/1aTENILCTBO, TO/1 U3JJaHNs y4eOHOW 1
n/n y4eOHO-METOINIECKOH TUTEePaTyphI DK3CMILIAPOB/IICKTD
OoHHBIIT aapec DBC
OcHOBHAas1 JIMTepPaTypa
Camopomuna T. B., 1\V/IexaHI/IKa. MoneK}instHaﬂ (i)I/ISI/IIfa U TEPMOJVHAMMKA, http://www.iprbooksh
1 |[CaparoB: CapaToBCKkuii roCyIapCTBEHHBIH TEXHHUYECCKUI YHUBEPCUTET MMEHU oD ru/76489.html
I0.A. Carapuna, DBC ACB, 2013 P- '
2 Kazannesa A. b., Monekynspuas ¢usuka. 3amaum u pemenus, Mocksa:| http://www.iprbooksh
MOCKOBCKHH Tearornieckuii ToCyAapCTBeHHBIH YHUBEpcUTeT, 2014 0p.ru/70132.html
; Crapoaybuesa I'. I1., Xamenko A. A., Kypc nexuuit no ¢usuke. Mexanuka, http:/Awww.iprbooksh
MOJIEKYJIsIpHAst (U3UKa, TEPMOAMHAMHUKA. OIJIEKTPHYECTBO M MAarHETHU3M,
) . . . op.ru/76115.html
CraBponosns: CTaBpononbCKUi roCcy1apCTBEHHBIN arpapHblii yHUBEpCUTET, 2017
JlonmoJJHHUTEJIbLHAS JUTEPATYPA
1 Yakak A. A., Kypc dusuku. Mosekynspras ¢usuka, Openoypr: Openoyprekuii| hitp://www.iprbooksh

rocynapctBeHHbll yHUBepeuteT, 9bC ACB, 2009

op.ru/30110.html




Conma M. C., Kypc ¢usuku ¢ npuMmepaMu U3 UHTEpHET-3k3aMeHa (MexaHuka.
2 Monekynsapuas ¢usuka n tepmoamnamuka), Hosocubupck: HosocmOupckmii| http://www.iprbooksh
rOCY/IapCTBEHHBIM ApXUTEKTYPHO-CTPOUTEbHBIN yHuBepcuteT (Cubcrpun),| 0p.ru/68777.html

OBbC ACB, 2015

bemsxkosa B. U., Xenymkoa E. A., Kykunma E. A., JleontbeBa 1O. H.,| http://ntb.spbgasu.ru/

3 3anaasoposa U. A., lamtok T. A., dusuka, CI16., 2007 elib/00008/
https://e.lanbook.com
4 [UBnues A. JI., ®usnka, , 2009 Ibook/163

Obyuaromuecs u3 ynciaa nHBaiauaoB u ui ¢ OB3 obecnieunBatoTcs Ne4aTHBIMU U (MK ) 3JIEKTPOHHBIMU
00pa3zoBaTeNbHBIMU pecypcaMu B OpMax, aAanTHPOBAHHBIX K OTPAHUYCHUSAM UX 3[JOPOBbSL.

8.2. Ilepeuennb pecypcoB HMHGOPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «/HTepHeT», HeOoOXOAUMBIX IS
OCBOCHMS JTUCIUTUIMHBI (MOJTYIIS)

Haumenoanue pecypca cetu «HTEpHET» DneKTpOHHBIN agpec pecypca

https://www.youtube.com/c/NRNUMEP
hi/playlists?
view=50&sort=dd&shelf id=7
http://www.all-fizika.com/

BI/IpTyaHBHHC OKCIICPUMCHTBI

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

8.3. Ilepeuens coBpeMeHHBIX MPOodeCCHOHATIBHBIX 0a3 JaHHBIX U WH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

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

internet-resursy/

bubnuoreka no EctectBenHsiM HaykaMm Poccuiickoit Akanemun Hayk (PAH)(www.ras.ru

EquHbelii  31eKTPOHHBIA cCypcC €OHO-METOIMYECKON  JTUTEPATYPHI
a p peeype  yH A patyp www.spbgasu.ru

CII6ACY
DIeKTPOHHO-0MOIMoTeYHas cucTeMa u3narenascraa ""IPRsmart" http://www.iprbookshop.ru/
Poccuiickast rocyiapcTBeHHas OMOJHOTEKa www.rsl.ru

@enepanbHblii  oOpa3oBarenbHBI mopTan "EnuHoe OKHO JocTtyna K

" http://window.edu.ru
00pa3oBaTeNbHBIM pecypcaM

Hayunas AIIEKTPOHHAs

Hayunas snextponnas 6ubanoreka eLIBRARY.RU suborexa eL IBRARY RU

KTPOHHO-OMOIMOoTEYHAS UCTEM N31aTEIbCTB "KoHCYyIbTaHT .
DJICKTPOHHO-OHbIMOTE HA cretema atebersa OHCYJIbTA https://www.studentlibrary.ru/

cryneHTta'

DIeKTPOHHO-0MOIMoTeuHas cucreMa u3aateabctsa "IOPAWT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOIMOTeYHAas crcTeMa u3aaTenspersa 'Jlans" https://e.lanbook.com/
DnexTpoHHas 6ubnuoreka Upduc 64 rl}g/)://ntb.spbgasu.ru/Irb|S64r_p
Cucrema jucrannronnoro ooyuenus CII6I’ACY Moodle https://moodle.spbgasu.ru/
HurepHeT-TpeHAXKEPHI B chepe 00pa3oBaHusd http://www.i-exam. ru

8.4. HCpC‘-ICHB I/IH(I)OpMaI_II/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbBIX IIPpU OCYIICCTBIICHUU O6pa30BaTeJ1LHOFO
mponecca 1Mo JUCHUINUIMHE, BKIO4Yasd TMEPCUCHb JIMIICH3WOHHOI0O H CBO6OJIHO pacrnpocTpaHsieMoro
nporpaMmMHOTIO obecneueHUs

Crnioco6 pacrpocTpaHeHus
Haumenosanue (JIMIIEH3WOHHOE WJIM  CBOOOJTHO
PaACIPOCTPAHSIEMOE)

HoroBop Ne 132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MarepuanbHO-TeXHHUECKOE 00eCTIeUeHUE TUCIUTIIINHBI
Caenennsi 00 OCHAIEHHOCTH YUYCOHBIX ayANTOPHH M TOMEIISHHUH JIJIST CAMOCTOSITSIILHON PaOOThI




JUTSL CAMOCTOSITEIBHON pabOThI

CpeacTBaMu O0y4YeHHUs

40. VYueOHBIC ayIUTOPHH
JICKIIMOHHBIX 3aHATUH

JJIA

IIPOBCACHUA

VYuebHasgs ayautopus I TPOBENEHHUS  3aHATUH
JICKIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUINHOTO
obopymoBaHus (mepcoHaNbHBIMI KOMIIBIOTEP,
MYJIbTUMEAUHHBIA MPOEKTOP, IKPaH, ayJAHO-CHCTEMA),
JIOCKa, JKpaH, KOMILICKT yueOHOM MeOenu,
noakmoueHne k kommbrotepHor cetu CIIGIACY,
BBIX0J1 B IHTEpPHET

40. VYueOHble
MPaKTUYECKUX
paboT,rpymIoBbIX u
KOHCYJIbTAIUH, TEKYILEro
MMPOMEKYTOUYHOM aTTECTALUH

ayIATOPUHM  JUIS

3aHATHH,

IIPOBEICHUS
J1a00paTOPHBIX
WHIMBUTyTbHBIX

KOHTPOJIS

u

MeGenb: Crombl (mapThl), JOCKa MeJOBas, JOCKa
MapkepHas, cToi Jiaboparopueiii JID-JIOO, cron
naboparopuberii Maneiii JIO-OO, mikad BBITSHKHOW C
II0JIBOZIOM BOJBI,

OO6opynoBaHue: MPOEKTOP, SKpaH, BECHl TEXHUYECKHUE,
YCTAHOBKAa TUTPOBaJIbHAsI, CEKYHIOMEDP, JIaOOPaTOPHBIN
peocrar, kouaykromerp Waterproof ECScan  Low,
Bechl aHamuTuueckne GR-120, MarHuTHBIE MEIIAJIKH,
Becsl saboparopueie:  BJITD 2200, BJIT-1100,
BJITD-150, mneur wmydenpnas 3 a1 CHOJI-3/11,
CYLIMJIbHBIN mKad NOL 24/200, pH-
METP-MUJLTABOIBLTMETP pH-150MU, OapomeTp,
TEPMOMETD, MICUXPOMETP, MOHOMETPHUUYECKUN
uzMepurens «Craryc-2», c4éTurk a3pouHoB «Candup»
XuMuyeckasi nocyna (IpoOMpKH, IITATUBBIL, CTAKAHBI,
KOJIOBI, OFOPETKH, MHUIIETKH, IITATHBBI I MPOOUPOK),
XUMHUYECKHE PEaKTUBBI.

VYueOHO-HarIsAAHbIE nocoOus " IUTAKaThI:
[lepuoanueckass cuUcTeMa XHUMHUYECKHUX DSJIEMEHTOB
JA.MN.MenneneeBa, Tabnuma pacTBOPUMOCTH B BOjE
BaXHEHIKMX coimeil u  rugpokcuaoB,  CreneHb
JUCCOLMALMN KHUCIIOT ,IIEN0Yed M COJIed B BOAHBIX
pactBopax, IIpousBeneHrne pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB npu 180 C, KoHcraHTsl
HECTOWKOCTH KOMITJIEKCHBIX HOHOB, Cxema BOJJOPOTHOTO
aneKkTpona, Psan HampspkeHus MeraioB. HopmanbHble
(cTaHgapTHBIE) 3JEKTPOJHBIE MOTEHIMANIBI, XUMHUUECKHE
CBOICTBa METAJIJIOB, 3amura MeTaa oT
Koppo3uu(npoTekTopHas), Cxema KOHTaKTHOW KOPPO3HHU
MeTaloB, CxeMa KOppO3HOHHOTO pa3pyLIEHUs Kele3a

40. VYuyeOHrnle
MPAKTUYECKHUX 3aHATHH,
WHIUBUTYTBHBIX KOHCYJIbTaITHH,

KOHTPOJISI U IPOMEKYTOYHOM aTTeCcTalluu

ayIATOPUU  JUIS

MIPOBEICHUS
IPYNIOBBIX

u
TEKYIIETo

Kommekr MYJIbTUMEIUITHOTO o0opynoBaHus
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEIUMHBIN
MIPOEKTOpP, JKpaH, ayJuo-CUCTEMA), JIOCKA, KOMIUIEKT
yueOHOIl MebenH, MOIKII0OYeHHE K KOMIBIOTEPHON CETH
CIIOT'ACY. Bbixon B MHTEpHET




40. JlabopaTopus 00IIeH U CTPOUTEIIbHON (DU3UKH
2-s KpacHoapmeiickas yi. 1.4
Ayn. 310

VYceraHoBKa Uil UCCIENOBAaHMS Ipoliecca Nepenadu
TEIUIa 4Ye€pe3 OKHO; YCTAaHOBKAa ISl HCCIIEIOBaHUSA
TEMIIEPATypPHOIO MOJIS;

YcraHoBKa [ MCCIEAOBAaHUS TEMIEPATYpPHOrO IOJIA
Hapy>KHOM CTEHbl; YCTaHOBKa [UIl HCCIENOBaHUs
TEMIIEPaTypHOrO

Hapy>KHOTO yIJIa; YCTaHOBKAa JJs MCCIEJOBaHUs
TEMIIEPATYPHOTO MOJII HAPYKHOTO Yrja, YTEIIEHHOTO
CKOCOM;

YcranoBka JUISL HCCIIEIOBAHUS BIIASIHUSA
TEIJIONPOBOJHOTO  BKJIFOUEHHUS HA  TEIJIO3ALIUTHBIC
CBOWMCTBAa CTEHbI, YCTAaHOBKa Uil HWCCIEAOBAHUS
BO3/1yXOIPOHUI[AEMOCTH CTPOMUTENIbHBIX MAaTE€pUalOB U
KOHCTPYKLHUU; VYcranoBka JIRIE: OIpeIeIICHUS
TEIJIOEMKOCTH  TBEPIBIX  Tel;  YCTAaHOBKA  JJIA
ONpENENICHUs  IApaMETPOB  BJIAXKHOIO  BO3/yXa;
¥YcranoBka JUTSL onpeeIeHus U3MEHEHUS
Kod(UIMEHTa TTPOITYCKAHUS U OTPAKEHUST COJTHCUHOU
paavanuu CTPOUTEIBHBIMU MaTepuallaMH; Y CTaHOBKA
UL HUCCIIEIOBAaHUSA MCKYCCTBEHHOW OCBEIIEHHOCTH
MOMEIIEHUH; Y CTaHOBKA JUIsl MCCIIEOBAHUS CBETOBOIO
MOJsl CBETWJIbHHMKA, YCTAaHOBKAa UIA ONPEACIICHUS
CKOPOCTH 3ByKa B BO3ayxe (a3oBbIM METOJOM;
JlaGopaTtopusbiit cten "OCHOBBI CBETOTEXHUKH"




40. VYyeOHble ayauTOpPUM [  IPOBEIACHUS
J1a00paTOPHBIX padOT

nabopaTopust 001Iel U CTPOUTENEHON (U3NKU

2-s1 Kpacnoapmetrickas yi. 1.4

Ayn. 318

Onpenenenne oObeMa IWIMHApPA TMpPU  HOMOIIH
IITAaHTCHIUPKYJs (IITAaHTEHUUPKYJb); YCTaHOBKa st
UCCJIEIOBAaHMSI  3aBUCHUMOCTH  TepuoJia  KoJieOaHMi
MaTeMaTU4ecKoro MasTHHKAa OT €ro JUIMHbl U
OmpefiefiecHue  YCKOPEHUsT  CBOOOJHOTO  MaJCHUSA:
MasTHuk

VYcraHoBKa JJi1 MCCIIEIOBAHUS 3aBUCUMOCTH IEpPHOJA
KoJe0aHU MAaTeMaTUYECKOTO MAsTHUKA OT €T0 JTMHBI 1
OmpejieiecHue  YCKOpEHUsT  CBOOOJHOTO  MaJIeHHUS;
YcTaHOBKa Ui OMPENENCHUsS YCKOPEHHUS CBOOOTHOTO
najieHuss 1o Tepuoay KojeOaHui MaTreMaTH4ecKOro
MasiTHUKA; YCTAaHOBKA [UIsi M3yd4eHUs (PU3UIECKOro
MasATHHKA; YCTaHOBKA JUIsl OIPEICICHUS MOMEHTa
WHEPIHUH Tella 10 TMEePUOIY KPYTHUIBHBIX KOJeOaHWM:
VYcraHoBKa i ONpelNeNeHUuss MOMEHTa HWHEpUUU
napajuieJienurnea MEeTOJAOM KPYTHIBHBIX KOJICOAHMIA:
YcraHoBKa 11 ONpeesieHUss MOMEHTa MHEPLIMH JTHCKa
0 TIEPUOTY KPYTHUIIBHBIX KOJICOaHUH.

VYcraHoBKa I8 M3YYEHHS] OCHOBHOIO  YpaBHEHUS
JUHAMUKU BpAIlaTebHOTO JABUXKEHUS C TOMOIIBIO
MasTHrKa O0epOeka

VYcraHoBka g ONpEACNICHUS MOMEHTA HMHEPLUU
MasATHHKa MakcBemna. YCTaHOBKA Uil ONpeNereHUs
K03 (UITMEeHTa BOCCTAHOBIICHHUS CKOPOCTH TIPH YIIPYTOM
yaape. YCTaHOBKa MAiisi ompeneieHus KoddpuiueHTa
BOCCTAHOBJICHUS CKOPOCTH TIpH  YIOPYroM yjaape.
VYcranoBka JUTSL onpeneneHus TEPMUYECKOTO
Kod((UIMeHTa JaBIICHUsS ra3a MPU MOMOIIM T'a30BOIO
TEPMOMETPA.

YcraHoBka Ui ONpPEACNICHUs]  MOBEPXHOCTHOTO
HATSHKEHHSI METOZOM OTpbIBa Kousblia (Meton a0 Hym).
VYcraHoBka Juist onpezaeneHuss kodd@uirenTa BI3KOCTU
xkuakocth  merogoMm  Crokca».  YcraHoBKa A
ompeneneHuss  kKodpduimenta - BSI3KOCTH,  JJIUHBI
cBoOOHOrO Tmpobera W APPEeKTUBHOTO JAMAMETpa
MOJICKYJIBI ~ Ta3a. YCTaHOBKA Il OMpEeIeieHUs
KodduimeHTa BS3KOCTH  BO3[yXa KalWJUIAPHBIM
METO/IOM. YCTaHOBKa JIJIi M3MEPEHHS YHUBEPCAIbHOU
ra3oBOM IIOCTOSHHOW. YCTaHOBKAa [JIsl ONpPENEIICHUS
OTHOUIIEHHUS TEIUIOEMKOCTEN BO3/yXa. YCTAaHOBKa IS
ONpeNeNIeHUsT OTHOLIEHUS TEIUIOEMKOCTEW BO3yXa.
Becnr nabopaTopHbIE 3JICKTPOHHBIE. Becni
nabopatopusie 1100




YcTaHOBKa AJIS UCCIIEIOBAaHUS 3aBUCUMOCTH MOIIIHOCTH,
BBIICJIIEMO B I[EMU  IOCTOSIHHOTO  TOKa, M|
Kod(pUIlMeHTa TOJIE3HOTO JACHCTBHUS HCTOYHUKA OT
CHJIBI TOKa M OT BHEIIHErO CONPOTHBIICHHS. Y CTaHOBKA
JUISL  UCCIICIOBAHUS  XapaKTEPUCTUK  HMCTOYHUKA
MIOCTOSIHHOTO TOKAa. YCTAaHOBKA JUIs M3YYEHHUs pabOThI
MOJTYTIPOBOTHUKOBOTO BBIIPSIMHUTENST Y CTAHOBKA  JUIS
U3ydeHus p-N Tepexona YCTaHOBKA ISl W3YYCHHS
B3aMMOWHIYKIIMA.  YCTAaHOBKA I  OMNpPEICICHUS
40. VYyeOHbIe ayqUTOpPUU I TPOBEICHHS |MHIYKTHBHOCTH KATyIIKM METOJOM pE30HaHCa B

nabopaTopHBIX padboT Koe0aTeIbHOM KOHTYpe. YCTaHOBKA [UIsI W3y4YeHUs
nabopaTopust O0IICH ¥ CTPOUTEINHHOM (PUBUKH MarHuTHOTO TIOJISL COJIEHOMJA C IIOMOIIBIO JAaTYHKa
2-s KpacHoapmetickas yi. 1.4 XOJUJTA».

Ayn. 316 VYcraHoBka IS ONpENeNIeHUs  yJEeIbHOro  3apsija

9JICKTpOHa MCTOJAOM MArHCTpOHA. Ycranoepka I
OLCHKM  YACJIIBHOI'O  3apsgaa 3JIEKTpOHa METOAOM

MaraCTpoHay». VYcranoBka JUIA OIpCACIICHUA
TrOpU30HTAJIBHO 7§ COCTaBHHIOIlleﬁ HaIIPsAKCHHOCTHU
Mar"gsuTHOI'O I1O0JIA 3emim Ipu IIoOMOIIH

TaHTeHCTAIbBAHOMETpPA. Y CTAaHOBKA JJISi UCCIICOBAHUS
MarHuTHoOTro noJia 3emiu. Bonermerp B7-27A
BoasTt™merp B7-27A BonbstmeTrp B7-27A/1. U3mepurens
curHainos BY

[TomerieHue A1 CaMOCTOSATEILHOM PaOOThI (YUNTAITBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
s g ¢ OB3  (cucremHBId  OJOK, MOHHTOD,
40. TTomerieHus 111 CAMOCTOSTEIILHOM PabOTHI KJIaBUATypa, MBIIIb) C TOJKIIOYEHHEM K CETH
«MHTepHET» M 00CCIIEYCHUEM JOCTYIIa B AJICKTPOHHYIO
nHpopmanmonHo-o6pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10,

I[J'IH HHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHHUAJIBHBIC YCIIOBUSA IS IMOJTYYCHUA O6p&30BaHI/IH B
COOTBECTCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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