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1 e ocBOeHUS AMCHUILJINHbI

Hensmu muctumnabl  «Dusnkay SBISIOTCS: (OPMUPOBAHHWE Y CTYIACHTOB
COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MUPOBO33pPEHUS, OCBOCHUE UMY COBPEMEHHOI'0
CTWIISL (PU3UYECKOTO MBIIUICHHMS, BBIpA0OTKAa HABBIKOB HMCIOJb30BaHUS (PyHIaMEH-
TaJIbHBIX 3aKOHOB, TEOPUM KJIACCUYECKON U COBPEMEHHOM (DU3UKH, a TAK)KE METO/OB
(U3HYECKOro MCCIEAOBAHUS KaK OCHOBBI CHCTEMbI MPO(ECCHOHATBLHON JesSTENbHO-
CTH.

3agauu ITUCIUIUIUHBIL:

—oByajieHne  (QyHAAMEHTAIbHBIMUA TOHSATUSIMU, 3aKOHAMH U TEOPUAMHU
KJIACCUYECKOM M COBPEMEHHOW (DM3MKH, a TakKe METOJlaMH MPAKTUYECKOTO
MPWIOKEHUS (PU3UUECKUX 3HAHUM;

~(popmupoBaHue (U3NYECKOTO MBIIUIEHUS W OCHOB €CTECTBEHHOHAy4YHOMH
KapTUHBI MUPA;

~OBJIAJICHUE NPUEMAMUA W METOJaMHU PEIICHUS KOHKPETHBIX IPAKTHYECKHUX
3aJ1a4y U3 pa3HbIX o0sacTell (PU3UKH.

JuciumuinHa oOecneurBaeT MOJATOTOBKY BBITYCKHHKA K PEIICHHUIO 3ajad
po(ecCUOHANBbHOMN IEITEbHOCTH IKCILTYaTallHOHHO-TEXHOJIOIMYECKOTO THIIA.

2 Mecto nucuunimubl B crtpykrype OITIOII BO

Jucnumnaa «®u3nkay TpeacTaBiIseT co00N MUCHMIUIMHY, OTHOCSIIYIOCS K
ba3oBoii yactu nukina C.2 qucouinima OITOIT BO.

HNuctuminaa «®u3uka» 06a3upyercss Ha pe3yibrarax OOy4YeHHs, TMOJYyYCHHBIX
MpY U3yYEHUU TUCIUIUIUHBI « MaTemMaTruka.

Huctmmummaa  «@u3nkay  SBISETCS  OOECIEeUMBAIONMIEH IS CIETYIOITUX
mucuuiuine - (mopyneit):  «TeopeTmdyeckue  OCHOBBI  paJUMOHABUTALUU U
paguosioKaumy, «YOpaBieHUE KauyecTBOM», «be30macHOCTh KU3HEACSITEIbHOCTIY,
«ABuanmoHHasi  06e30macHOCTBhY,  «Opranuzanusi  BO3AYIIHOTO  JIBHXKCHUS,
«PamuorexHuueckoe o00pPyIOBaHUE adPOAPOMOBY, «ABTOMATU3UPOBAHHBIE CUCTEMBI
yrpasieHus», «Teopusi TpaHCIOPTHBIX CHUCTEM», «ABHUAIIMOHHAS METEOPOJIOTHS»,
«MeTtposorusi, cTaHaapTU3alus U cepTudUKaIusmy, «Ikonorus MarepuanoBeeHue 1
TEXHOJIOTHSl KOHCTPYKIIMOHHBIX MaTepuaioBy», «MexaHukay, «INEKTPOTEXHHUKA U
AIIEKTPOHUKA», «Teopus paauoTeXHUYECKHX Ieneid U CUTHaioB», «OOmmas teopus
PaIUOATIEKTPOHHBIX CUCTEM.

Jucuumninuna «dusnka» uydaercs Bo 2 U 3 ceMecTpax.

3 KomnereHuun odOy4yawuierocsi, (popmupyembie B pe3ybTaTe OCBOCHUS
AUCHUNIIMHBI

[Ipomecc ocBOEHUS MUCLUMILUIMHBI HAMPABJICH Ha (POPMHUPOBAHUE CIIEAYIOIINX
KOMIIETEHIIUN



Kona xomme-
TEHUNHW/ UHIUKA-
TOpa

PeayanaT O6y‘-I€HI/I$I: HaAaMMCHOBAaHHNC KOMIICTCHIIMH, NHIM-
KaTOPbl KOMIICTCHIIMHN

Crnoco0eH HCHOJb30BATh OCHOBHBIE 3aKOHBI MaTeMaTHye-
CKHUX U €CTECTBEHHOHAYYHBIX JUCIUILIAH B TPO(ECCHOHAIE-
HOW JEATEIIbHOCTH, B TOM 4YHCIE C MCIOJIb30BAHUEM
IPOTPAMMHBIX CPEJICTB

3HaeT W TIOHMMAET OCHOBHBIE 33aKOHBl MAaTEMaTUKH U
Ul om0 €CTECTBCHHBIX HAyK M BaXXHOCTh MX HCIIOJb30BaHUS B
poheCCHOHAIEHON JISITCIbHOCTH

Hcnonp3yer OCHOBHBIE 3aKOHBI MATEMATUKU U €CTECTBEHHBIX
Ullom 1o HayK, B TOM 4YHUCJE ISl pelIeHus] MpopecCUOHAIBHbBIX 3a/1ad,
NPUMEHSIET IPOrpaMMHBIE CPEICTBA

CriocobeH HCMoib30BaTh OCHOBHBIE MOHSTHS, MPUHIIMIIB,
3aKOHbl U 3aKOHOMEPHOCTU OOIlel W MPUKIATHOW TEOPHUH

OIIK-10

OIIK-11 .
CUCTEM JUIs pellieHus 3a7ad nNpodecCuoOHaIbHON IesTeNIbHO-
CTH
3HaeT OCHOBHBIE TOHATHS, NPHUHLIMIBL, 3aKOHBI U
7. 3aKOHOMEPHOCTH OOIIEe W NPUKIATHON TEOPUH CHUCTEM,
ITOHUMAET BAKHOCTD 170:¢ VCIIOJIb30BAHUS B
npodecCHOHAIbHOMN ACATEIbHOCTH
Hcnonp3yet MIOHSATHS, MPUHIIUIIBL, 3aKOHBI u
Ullomn 3aKOHOMEPHOCTH OOUIEH U MPUKIAJAHON TEOPUU CUCTEM ISt

pPCHICHU 3aa1 HpO(i)CCCHOHaHLHOﬁ JACATCIIbHOCTU

H.TIaHl/IpyeMl)Ie pe3yJIabTATHI U3YICHUA NTUCIHUIIJIUHBI:

3HAaTh:

- OCHOBHBIC MOHATHS, 3aKOHBI U MOJCIIA MEXaHUKH, dJICKTPUIECTBA 1 MarHe-
THU3Ma, KoJIeOaHUH U BOJIH, KBAHTOBOM (PU3UKU, MONEKYJISIPHON (DU3UKU U TEPMOIH -
HAMUKH, ONITHKH, aTOMHOM U snepHoit Gusukn (U o 10, U onx11);

- METOJIbI TEOPETHUECKOTO W SKCTICPUMEHTAIEHOTO UCCIICTOBaHUS B (PUBHKE (
Mé)HK 10» Hrﬂ (1)1'[K 11);

- MaTEMaTUYECKHE MOJIEIN IPOCTEUIINX CUCTEM U IIPOIIECCOB B €CTECTBO3HA-
HUU U TeXHUKE (M0 om0, A onx11).-

YMmerh:

- pelaTh THIOBBIC 3aJa4H 110 OCHOBHBIM pa3jeinaM Kypca (U3UKH, UCIIOJIb3YS
MeTO/bl MaTeMaTuueckoro ananusa (M omx, Ul omk1);

- YIIOTPEOJISITh MAaTEMAaTHIECKYI0 CUMBOJIUKY JIJIS1 BBIPAKEHHUS KOJIMUECTBEHHBIX
1 KQa4eCTBEHHBIX OTHOIIICHHUH 00BEeKTOB (M ok 10, T énm);

- ICTI0JIB30BaTh (PU3MYECKHE 3aKOHBI IIPH aHAIN3€ U PEIISHUH MPOoOJIeM IIPo-
(peccronanbHON aeaTenbHOCTH (M om0 A omx 11> U omxc10s Wl ok 11);

- MPUMEHATHh MaTEMAaTHYECKUE METOIbI TIPU PEIICHUH TUITOBBIX MPOQECCHO-

1 1 2 2
HAJIBHBIX 3a1a4 (HﬂOHK 101 on 1> U onic 10> Ul onx 11)-
Baaperts:



- METOJJaMHU TTOCTPOEHUSI MAaTEMATUIECKON MOJIETTH TUTIOBBIX ITPO(decCroHahb-
HBIX 33]1a4 ¥ COJIEpKATEIbHON MHTEPIIPETALNH MOTyYEHHBIX PE3YyJIbTaTOB (

1 1 2 2 .
MOHK 10> HﬂOHK 11> Hﬂ OIIK 10> HﬂOHK 11))

- METOJIaMU TIPOBEICHUs PU3NYECKUX U3MEPEHUN, METOIaMH KOPPEKTHOM OIICH-
KU MOTPELTHOCTEH MpY MPOBEACHUH (PU3NIECKOTO IKCTIEPUMEHTA (

1 1 2 2
MOHK 10> HﬂOHK 11> Hrﬂ OIIK 10> HrﬂOHK 11)'

4 O0beM IMCHUIIMHBI M BUIbI YUeOHOH PadoThI

OO6mast TPyIOEMKOCTh JUCHMIUIMHBI COCTaBIsAeT 9 3aueTHBIX eauHui, 324

AKaJCMHNYCCKHX Yaca.

Bcero CemecTpsl
Haumenosanue
4acoB 2 3
OO611ast Tpy10€MKOCTh JUCUHUILIMHBI (MOIYJIS) 324 180 144
KonrakTtHas pabora: 133 74,5 58,5
nekuuu (JI) 64 36 28
npaktuyeckue 3ansaTus (113) 32 18 14
cemunapsli (C) - - -
nabopatopHbie paboTsI (JIP) 32 18 14
KypCOBOM MPOEKT (pabota) - - -
CamocrostenpHas padota cryaenTa (CPC) 124 72 52
KonTtponbsabie padoTs! (konudectBo) (KP) - -
B TOM YHMCJIE KOHTaKTHas pabora
[IpomexxyTOUHas arTecTalus 72 36 36
KOHTaKTHas paboTa 5 2,5 2,5
caMoCTOsITeNIbHas padoTa Mo MOATOTOBKE K 67 PK3aMEH | SK3aMeH
DK3aMEHY 33,5 33,5

5 Conep:xkanmne TMCHUINIAHBI

5.1. CooTrHecenusi TeM (pa3aesioB) IMCUMILVIMHBI U (GOPMHUPYEMBIX KOMIIe-

TeHI M.
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Pasnen 1. Mexanuka
Tema 1.1. Kunemaruka u nuHaMHKa MaTe- 18 + + JI, 113, JIP, BK, YO,
pUaIBLHON TOYKHU PKC, CPC P3, 3JIP, C3
+ +
Tewma 1.2. PabGota u sHeprus 8 L HC31,)2KC, YO, P3,€3
+ +
Tema 1.3. Mexanuka TBEpJ0To Tea 6 1, HC31,)(P;KC, YO, P3,C3
+ + JL, I13, PKC, | YO, P3,C3
Tema 1.4. 3aK0HBI COXpaHEHUS] B MEXAHUKE 7 CPC
Tewma 1.5. MexaHuka CIUIOLIHBIX Cpef 5 * * 1, HC31,)(I;KC, YO, P3,C3
Tema 1.6. DieMeHTHl CHEIUANIBHON TEOPUU 4 + + JI, 113, PKC, YO, P3, C3
OTHOCHUTEIHLHOCTH CPC
Paznen 2. MonekynsipHasi pu3MKa U TEPMOJIMHAMUKA
Tema 2.1. MonekynsipHO-KMHETHYECKAs TEO- 4 + + JL, 113, PKC, | YO, P3,C3
pusi ueaIbHbIX ra30B CPC
+ +
Tewma 2.2. Cratuctuueckas pusznka 7 L HC31,)(P;KC, YO, P3,€3
+ + JI, 113, JIP, VO, P3,
Tema 2.3. TepmoanHamuka 9 PKC, CPC 1P, C3
+ + JI, 113, JIP, VO, P3,
Tewma 2.4. SIBnenus nepeHoca 8 PKC, CPC 3J1P,C3
Tema 2.5. Bropoii 3akOH TEpMOAMHAMUKH. 14 + + JI, 113, JIP, YO, P3,
Peanbubie razpl. CTpoeHUE )KUIKOCTEN PKC, CPC 3JIP, C3
Pazpnen 3. DnexTpoanHaMuka
+ +
Tema 3.1. DnekTpocraTtrka 7 L HC31,)2KC, YO, P3,€3
Tema 3.2. DnekTpuueckoe Mojie B JAMAJIEK- 5 + + JI, 113, PKC, VO, P3, C3
TPUUYECKOH cpefie CPC
Tema 3.3. IIpoBOJHUKHM B 3JIEKTpOCTaTHUYE- 7 + + JI, 113, PKC, VO, P3, C3
CKOM IIOJIC CPC
+ + JI, 113, JIP, VO, P3,
Tema 3.4. [ToCTOSIHHBIN AIEKTPUUECKUN TOK 11 PKC, CPC 3JIP, 3JIP,
C3
+ + JI, I13, JIP, VO, P3, C3
Tema 3.5. MaruuTHoe€ 1oJie B Bakyyme 12 PKC, CPC
Tema 3.6. MargauTHbIe CBOMCTBA BEIIECTBA 5 * * 1, HC3}’)2KC’ YO, P3,C3
Tema 3.7. DnexTpoMarHuTHas WHIYKILIHS. + + JI, 113, PKC, VO, P3, C3
7
YpaBuenus MakcBesia CPC
Pasnen 4. dusuka xojedbaHuii ¥ BOJIH
Tewma 4.1. 'apmoHNYecKHEe KOJICOAHMS | 4 + | + | JI, 113, PKC, | VO, P3, C3
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CPC
Tema 4.2. 3artyxaromue U BBIHYXICHHBIC 5 + + JI, 113, PKC, VO, P3, C3
KoJIcOaHUs CpPC
+ + JI, 113, JIP, VO, P3,
Tema 4.3. BoaHb! 14 PKC, CPC 1P, C3
Paznen 5. BonrHoBas onTuka
Tema 5.1. DnemMeHTHI TeOMETPUUECKOU 13 + + JI, 113, JIP, VO, P3,
OITHKHU PKC, CPC 3JIP, C3
+ + JI, 113, JIP, VO, P3,
Tema 5.2. UaTepdepennus cBera 9 PKC, CPC 3JIP, C3
+ + JI, I13, JIP, VO, P3,
Tewma 5.3. [ludpaxius ceeta 8 PKC, CPC 3J1P, C3
Tema 5.4. ITonspuszanus ceera 8 + + JL 113, JIP, YO, P3,
PKC, CPC 3JIP, C3
Tema 5.5. BzaumoencTBie 3J1€KTPOMarHuT- 1 + + JI, 113, JIP, VO, P3,
HBIX BOJIH C BEIIECTBOM PKC, CPC 3JIP, C3
Paznen 6. KBanTtoBas ¢pusuka
+ +
Tema 6.1. KBanToBas npupoja u3rydeHust 10 L HC31,)2KC, YO, P3, €3
Tema 6.2. Di1eMeHTHI KBAHTOBOM MEXaHUKHU 8 + 1 HC31,)(P;KC, Y0, P3,C3
Tewma 6.3. DneMeHTHI PU3UKH TBEPAOTO Tea 4 * * T, HC31,)(P;KC, YO, P3,C3
Pasznen 7. Atomuas dusuka
+ JI, 113, PKC, VO, P3, C3
Tema 7.1. Teopust atoma Bogopo/ia 7 CPC
Tema 7.2. ATomHOE 1pO 3 * 7L, 113, PKC, Y0, P3,C3
CpPC
Tema 7.3. DneMeHTapHbIE YaCTUILIbI 4 * 1, HC31,)2KC, YO, P3,C3

Coxkpamienusi: JI — nexmus, [13 — npaktudeckoe 3ansarue, JIP - mabopatopnas padora,
CPC — camocTtostenbHas pabora cryaenta, PKC — pa36op konkpetHo# cutyamnuu, BK —
BXOJIHOM KOHTPOJb, YO — yctHbIN onpoc, 3JIP - 3ammuTa maGoparopuoii pabotsi, P3 —
pacueTHas 3agava, C3 — cuTyalllOHHAas 3a/1aya.

5.2. Pa3aespl IMCHUIIINH M BUABI 3aHATHIA

11




Bcero ua-

HaumenoBanue pa3zaena (TeMbl) TUCITUILTAHBI J | 113 Cc| Jp CPC | KP OB
Pasznen 1. Mexanuka
Tellxla 1.1. Kunematuka 1 quHaMUKa MaTepuaib- ) ’ 6 3 18
HOM TOYKH
Tema 1.2. PaboTa u sHeprus 2 2 4 8
Tema 1.3. MexaHnuka TBepJOTo Tea 2 2 2 6
Tema 1.4. 3aK0oHbBI COXpAHEHHUS B MEXAHHUKE 2 5 7
Tema 1.5. MexaHuKka CIUIOIIHBIX CpeT 2 3 5
Tema 1.6. DnemeHThI criennanbHON TEOPUH OTHO- ) ) 4
CUTEIIbHOCTH
Pa3nes 2. MosekyasipHas pu3MKa M TEPMOAUHAMHUKA
Tema 2.1. MomnekynsipHO-KUHETHYECKAsE TEOPUs ) ) 4
HJIeaTHHBIX Ta30B
Tewma 2.2. Cratuctuueckas usmka 2 1 4 7
Tema 2.3. TepmoanHamuka 2 2 2 3 9
Tewma 2.4. SIBrienust nepeHoca 2 1 2 3 8
Tema 2.5. Bropoii 3akoH TepMOAuHAMUKH. Peanb-
. 2 2 2 8 14
Hble ra3bl. CTpOEHUE )KUIKOCTEH
Pa3znea 3. DiiekTpoguHaMuKa
Tewma 3.1. DnexkTpocraTnka 1 4 7
Tema 3.2. DnexTpuyeckoe MoJjie B AUIJIEKTpUYE- 3 5
CKOU cpejie
Tema 3.3. IIpoBOIHUKM B 3JIEKTPOCTATUYECKOM ) 1 4 7
noJie
Tewma 3.4. IlocTOSIHHBIN IEKTPUUECKUN TOK 2 2 2 5 11
Tema 3.5. MarauTHoe 10Ji€ B BAaKyyMe 2 1 4 5 12
Tema 3.6. MarHuTHEIE CBOMCTBA BEILIECTBA 2 3 5
Tema 3.7. DJexkTpoMarHuTHas  UHIYKIUS.
2 1 4 7
YpaBHeHnuss MakcBesia
HToro 3a 2 cemecTp 36 | 18 18 72 144
Paspnen 4. ®usuka xoje0aHuil U BOJH
Tewma 4.1. 'apmoHNYecKre KoaeOaHmst 1 1 2 4
Tema 4.2. 3aryxaroiue U BeIHYKICHHBIE KoyieOa- 1 1 3 5
HUs
Tewma 4.3. Bosnbl 4 2 2 6 14
Pa3pgen 5. BoiHoBasi onTHka
Tema 5.1. DaeMeHTbl reOMETPUUECKON ONTUKH 2 2 4 5 13
Tema 5.2. Uatepdepenuus cBera 2 1 2 4 9
Tewma 5.3. [ludpakuus cera 2 1 2 3 8
Tema 5.4. Ilonspuzauus cBeta 2 2 4 8
Tema 5.5. B3aumMoaencTBue 3IEKTPOMATHUTHBIX ) ) ) 5 11
BOJIH C BEIIECTBOM
Pa3nea 6. KBantoBasi pusznka
Tewma 6.1. KBantoBast npupoia U3nydeHus 2 4 4 10
Tema 6.2. DneMeHThl KBAHTOBOM MEXAHUKHU 2 6 8
Tewma 6.3. DaeMeHTHI PU3UKU TBEPAOTO Tela 2 2 4
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HaumenoBanue pazzgena (TeMbl) TUCITUILTAHBI J | 113 Cc| JpP CPC | KP Bcecr:Bqa-
Pazgea 7. AromHasi pu3UK
Tema 7.1. Teopust aToma BoJgopoJia 2 5 7
Tema 7.2. AToMHOE 1pO 2 1 3
Tema 7.3. DneMeHTapHbIC YaCTUIIbI 2 2 4
Hroro 3a 3 cemecTp 28 | 14 14 52 108
[TpomexxyTouHast aTTecTamms
Htoro mmo gucnuminme: 64
Bceero no auciuriviie

Coxpamenus: JI — nexuus, 113 — npaktuueckoe 3auarue, JIP - naboparopnas pabdora,
C — cemunap, CPC — camocrosiTenbHas padoTa CTyIeHTa.

5.3 ConepskaHue TUCUMIIIMHBI
Pa3pen 1. Mexanuka

Tema 1.1. Kunematuka /IluHamuka MaTepuaibHON TOUKU

VYpaBuenus kunematuku. Tpaektopus. [lepemenienrie. CKOpOCTh U yCKOpPEHUE
MaTepualbHOW TOYKH. 3akoHbl HproToHa. Mmnynbec. 3aKOH M3MEHEHHs IOJHOIO
VMMITyJIbCa. [[BHJKEHUE TEN NEPEMEHHON MACCHI.

Tema 1.2. Pabota u sHeprus
Mexanuueckass pabora. Kunermueckas osHeprus. I[loTeHiuanbHas cuia.
[ToTeHimanbHas 3HEprusi. 3aKOH U3MEHEHHUSI MEXaHUYECKON SHEPTUu.

Tema 1.3. Mexanuka TBep10ro Tena

BpamarenbHoe nBukeHUE. YTJOBas CKOPOCTb. YTIoBoe yckopeHue. Coot-
HOLIECHUE MEXAY JIMHEWHBIMU U YTJIOBBIMU XapAKTEPUCTUKAaMU. MOMEHT CHJIBI OTHO-
cuTeNIbHO ocu. MomeHT nmnysbca. MomeHnt nnepuuu. Teopema ['roirenca-1Ireiine-
pa. PaGoTa cuibl, mpuiIoKeHHON K BparmiaromemMycs: Teny. Kunetnueckas sHeprus
Bpamjatouierocss Tena. OCHOBHOM 3aKOH JUHAMUKH BpalaTENIbHOTO JBUKEHUS
TBEPJIOIO TEA.

Tema 1.4. 3akOHBI COXpAaHEHUS B MEXAHUKE

3aKOHBI COXpPAHEHHUs MMITYJIbCa, MEXaHUYECKON 3HEPruu, MOMEHTA HMITYJIbCa.
CBs13b 3aKOHOB COXPAHEHHS] C CUMMETPUSIMU MIPOCTPAHCTBA U BpeMEHU. /[BrkeHue B
0JI€ LIEHTpaJIbHOM cuiibl. 3akoHbl Keruiepa.

Tema 1.5. Mexanuka CIJIOIIHBIX CPEJ

Hedbopmanmu TBepaoro Tena. 3akoH ['yka. YpaBHEHHE HeEpa3phIBHOCTH.
VYpaBuenne bepnyiu. Bsskocts. ®opmyna Herorona. Meron Ilyaszeinss. Meron
Crokca. Dddexkt Marnyca. AsponrnHaMudecKasi Cuiia Kpbuia.
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Tema 1.6. DnemMeHThI cienUanbHOW TEOPUU OTHOCUTEIBHOCTH

[IpeobpazoBanus ['amwnes. [Ipunnmun otHocuTenbHOCTH ["ammmnes. IlocTynaTer
CHeUalbHOM TeopuH OTHOCUTENbHOCTU. IIpeoOpa3zoBanusa Jlopenua. Pensaru-
BHCTCKOE COKpalleHue JUINHBL. PenstuBucTckoe 3aMmemyieHne BpeMeHu. OTHOCUTENb-
HOCTb OJHOBPEMEHHOCTH COObITUH. IIpocTpaHCTBEHHO-BPEMEHHOW HWHTEpBal.
DopMysbl PEIATUBUCTKON AMHAMUKH. [lomHag sHeprus. CBa3b MEXIy Maccoul u
DHEPTUEN.

Paznen 2. MoaekyasipHas Gu3nKa 1 TEPMOJAMHAMUKA

Tema 2.1. MonekynsspHO-KUHETUYECKAs TEOPUS UICATIbHBIX T'a30B

Nneanbubiit Ta3z. ONbITHBIE 3aKOHBI WJCAJTIBHOTO Ta3a. YPaBHEHHE COCTOSHUS
ujeanbHOTrO raza. OCHOBHOE ypaBHEHHUE MOJICKYJISPHO-KHHETHYECKOM TEOpUHU HJIe-
aJBLHOIO Ta3a. 3aKoH bosbpliMaHa 0 paBHOMEPHOM pacIpe/ieICHUH SHEPTUH T10 CTere-
HSIM CBOOOJIBI MOJICKYII.

Tema 2.2. Cratuctuueckas pusuka

CraTucTu4ecKkuil ¥ TEPMOJAMHAMUYECKUN METO/I. 3aKOH MakcBena o pacipee-
JIEHUW MOJIEKYJI MJIeaJIbHOTO ra3a mo ckopoctsiM. bapomerpuueckas ¢opmyna. Pac-
npeaesneHue bonpuMana.

Tema 2.3. TepMouHaAMUKa

BuyTtpennsisi sueprust u paborta TepMoauHaMuyeckoi cucrteMbl. Temora. Ten-
noeMkocTh. [lepBbIit 3akoH TepMmoauHaMuku. PaboTa raza B u3ormnpoiieccax. YpaBHe-
HUe aanadaTel uaealbHOrO ra3a. [lomurponuyeckue mpoIeccsl.

Tema 2.4. SIBnenus nepeHoca

Cpenuss ajinHa cBOOOIHOTO Mpobera MoJIeKyI UAealbHOTo ra3a. 3akoHbl Duka,
®ypre, Hprotona. Juddysus B razax. TemnonpoBoaHOCTh Ta3oB. Bs3kocTh razos.
3akoH CTokca.

Tema 2.5. Bropoli 3aKk0H TepMOAMHAMUKHU. PeasibHbIe ra3bl

MUKpO- W MakKpoO-COCTOSIHUSA. OHTponus. BTOpol 3akOH TEpMOJIWHAMHUKH.
Kpyrossie npoueccel. KITJI nmkna. Hukn Kapno. Tepmuueckuii KIIJ[. PeanbHbie
ra3pl. M3orepmbl OHaproca. YpaBHenue Bau-gep-Baanbca. BHyTpeHHsst sHEprus
peaNbHOrO rasa.

Pazgea 3. DaekTponnHammnka

Tema 3.1. DnekrpocraTuka

3akoH coxpaHeHus 3apsana. 3akoH Kynona. Dnektpudeckoe mnosie. HampsbkeH-
HOCTb AJieKTpuueckoro noiis. [lorenunan. Hanps»keHHOCTh Kak rpaJiMeHT MOTEHIIHNA-
na. [loTeHnmanbHas SHEPrusi CUCTEMBI AJIEKTPUUYECKUX 3apsoB. Pacuer pasHocTu
NOTEHIIMAJIOB 3JIEKTPUUYECKOTO TMOJIs B YACTHBIX ciaydasx. [oTok BekTopa HampsKeH-
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HocTH. Teopema ['aycca st 3JIE€KTPUYECKOTO MOJIA B Bakyyme. [IpumeHenue Teo-
peMsbl ['aycca k pacdeTy dJEKTpUUECKUX N0JIEU B BAKYyME.

Tema 3.2. DneKTpUUECKOE MOJIE B AUIEKTPUUECKOU CPEIe

[Tonsipuzanus 1u3neKTpuKoB. [10aSpU30BaHHOCTh. DJIEKTPUUYECKOE TOJIE B M-
ANEKTPUKE. DIeKTpudeckoe cMmerieHre. CBA3b AMEKTPUUECKOTr0 CMEIICHUs C Hampsi-
KEHHOCTBIO M MOJSPU30BaHHOCTHIO. Teopema [Maycca juist 3Ie€KTpUYECKOTO MOJIS B
BEIIECTRBE.

Tema 3.3. [IpoBOJHUKY B 3EKTPOCTATUYECKOM TMOJIE

[IpOoBOAHUKHN B 3IEKTPUUYECKOM IOJIE€. DJIEKTPUUYECKAS] €MKOCTb YEAMHEHHOIO
MpoBOAHUKA. B3anmHas siekTpuyeckass eMKOCTh JABYX MPOBOJHUKOB. JEKTpUYE-
CKas €MKOCTh IITIOCKOTO, IMJIMHJIPUYECKOTO U C(epuuecKkoro KOHJIEHCATOPOB.
OHeprusi dnekTpudeckoro mossi. O0bemMHasi IUIOTHOCTH JHEPTUU DIECKTPUUIECKOTO
OIS,

Tema 3.4. [ToCTOSAHHBIN 2TEKTPUYECKUN TOK

Cuna ¥ TJIOTHOCTH SIEKTPUUYECKOTO TOKa. 3akoH OMa 1d OJHOPOIHOTO
yuacTtka 1nenu. COnpoTUBIICHUE U €r0 3aBUCUMOCTb OT TeMIeEpaTyphl. 3akoH Oma s
HEOJHOPOJHOTO ydacTKa nenu. 3akoH Oma mjisi 3aMKHYTOM 1enu. PaGorta u moii-
HOCTh TOKa. 3akoH Jlxoyns-JleHna. OJEKTpOABMXKYIAs CHJIa MCTOYHHKA TOKA.
PasBerBnennsie nenu. [Ipasuna Kupxroda. DnekrpoHHas Teopus MpoBOJIUMOCTH.

Tema 3.5. MaruuTHoe 10Jie B BaKyyme

3akoH buo-CaBapa-Jlanaca. MaruutHoe nose B LIEHTPE KPyroBOTO IMPOBOJIHH-
Ka ¢ TOKOM. MarHutHoe noJjie npssMoro Toka. 3akoH Amriepa. BzanmoneiictBue na-
paJUIeNIbHBIX TOKOB. MarHuTHOE mojie ABMXKYIIETOcs 3apsia. 3aKOH IMOJIHOTO TOKa.
MaruautHoe none coneHouna. [lotok marmutHOM mHAyKIMU. Teopema ['aycca. Pa-
00Ta 1Mo MepeMenIeHUI0 MPOBOJHMUKA C TOKOM B MarHUTHOM mone. Cuna JlopeHua.
JIBU>KEeHME 3apsHKEHHBIX YacTHUIl B MarHUTHOM moJie. D¢ dext Xoia.

Tema 3.6. MarauTtHble CBOIICTBA BEIIECTBA

MaruauTHoe noJie B cpeaax. MaruuTHeiii MoMeHT. ['unoteza Amnepa. Hamarau-
yeHHOCTh. OnbIT DiHIITEWHa-A¢ ['aaza. MaruuTHoe mnosie B BeliecTBe. HampsixkeH-
HOCTb MarHUTHOTO TOJis. CBSI3b MAarHUTHOM WHIYKIIMU C HANpPsHKEHHOCTBIO W Ha-
MariM4eHHOCTBIO.

Tewma 3.7. DnekTpoMarHuTHas MHAYKUUsA. Y paBHeHUs: MakcBeia

SABnenue 3nekTpoMarHUTHOM HMHIyKuuMd. 3akoH PDapanes. Ilpasuno Jlenna.
IIpupona SAC unaykunu. 3/1C MHAYKIMU B ABHKYIIMXCS NPOBOAHMKAX. CamMOUH-
aykuusi. MTHAYKTUBHOCTE KOHTYpa. MMnysibec HampspKeHUs IpU pa3MbIKAHUM LIETIH.
B3aumuas unayknus. TpancdopMaropbl. DHepruss MarHutHoro nojis. OO0bemHas
IJIOTHOCTh DHEPTHM MArHUTHOrO mojs. OcHOBBI Teopun MakcBeiia Juisi dJIEKTPO-
MarHUTHOTO TOJISI.
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Pasznen 4. ®uzuka koj1e0aHU U BOJIH

Tewma 4.1. 'apmoHnueckue kojieOaHus
IMapmonunueckue konebanus. ['apmMoHMYECKHE OCHUIUISTOPHI. YpaBHEHUE Tap-
MOHHYECKUX KoyieOaHuil. CnokeHne rapMOHUYECKUX KOJICOAHUI.

Tewma 4.2. 3aTyxaroniye 1 BbIHYXICHHbIE KOJIeOaHUsI
DOHeprusi cBOOOIHBIX KoeOaHuil. 3aTyxarolire cBoOO/IHbIE KoyieOaHus. Boinyx-
JeHHbIe KosieOanus. Pe3oHaHc.

Tema 4.3. Bosnbl

VYnpyrasa cpena. BonHoBoe ypaBHenue. IInockas BonHa. CkopocTh 3ByKa. Xa-
PaKTEpUCTUKH 3BYKOBBIX BOJIH. DddekT Jlomnepa ais ynpyrux BOJIH. YpaBHEHHE
MakcBemia B 00J1acTsIX CBOOOIHBIX OT 3apsAI0B U TOKOB. DJIEKTPOMArHUTHBIE BOJTHBI.
XapaKTEpUCTUKH IEKTPOMArHuTHhIX BOJIH. Bextop IlonHTHHTrA.

Pasznea 5. BoaHoBas onTuka

Tema 5.1. DnemMeHThI TEOMETPUUECKON ONTUKH
[Tpunun @epma. 3aKOHBI OTPAXKEHUS U MPEJIOMIICHUS cBeTa. AOeppalvu JIMH3.

Tema 5.2. UaTepdepenius cpeta
Korepentnsie Bonbl. OnbiT FOHTa. UHTEpdepeHius cBeTa B TOHKUX TUICHKAX.
Komnbia Hetotona. [Ipumenenne nuarepdepeHIiuy cBera.

Tema 5.3. ludpakimus cera

Meton 30 ®penens. Judpaxmus Openenst Ha oTBEepcTHH, Ha aucke. Jlu-
¢bpakiuss Opaynrodepa Ha 1mienu, Ha AudpakiuoHHON pemerke. [Judpaxuus
PEHTI€HOBCKUX Jyuyel Ha Kpucramie. Paspemaromas CrnocoOHOCTh ONTHYECKUX
ycTpoicTs. [IpuHiune! ronorpadum.

Tema 5.4. [Tongapu3zanus ceera

3akoH Mamntoca. [lonspr3anusa npu maJeHuH CBETAa Ha JUAJIEKTPUK. 3aKOH bpro-
crepa. [ABorHoe nydenpenomiieHue. [Ipusma Hukons. Bpamenue miockocTv mosisi-
pU3aLnHu.

Tema 5.5. B3auMoieicTBHAE 3JIEKTPOMATHUTHBIX BOJIH C BEIIECTBOM

Hucnepcuss cera. Knaccuueckass aleKkTpoHHass Teopusl Aucriepcuu. ['pyrmma
BoJiH. [lormomenune ceera. Paccesinue cBera.
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Paznen 6. KBanToBasi pusmnka

Tema 6.1. KBantoBas npupoa n3nydyeHus

TemnoBoe uznyuenue. [Ipubop HouHOro BuAeHU. CIEKTp U3ITyUYEHUsT a0COIIOT-
HO 4YEpHOro Tena. 3akoHbl TermoBoro wminydeHus. dopmyna Penes — Jxwunca.
I'mnoresa [lnanka. @opmyina [lnanka. ['unoreza DitHmTeliHa. CBsA3b KOPIYCKYJIIAP-
HBIX U BOJHOBBIX CBOMCTB cBeTa. [laBnenue cBeta. BHemnuit porordpdext. Dddekr
Kowmrnirona.

Tema 6.2. DneMeHTbl KBAHTOBOI MEXaHUKHU

Bonnbl ne bpoiinsa. Oneit [JeBuccona-/xepmepa. CooTHOIIEHUE HEONPEIEIICH-
Hocteil ['eitzenOepra. BonnoBas pynkius. Ypasuenue Llpeaunrepa. Yactuma B of-
HOMEPHOU NOTEHLUAIBHOU SIME.

Tewma 6.3. DnemeHTs QU3UKH TBEPJOTO TEIa

3oHHas Teopus TBepAbIX Ten. [I[poBOAMMOCTD MOTYNPOBOJIHUKOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS MOJYIPOBOJHUKOB OT TeEMIIEpaTypbl. KOHTAKTHBIE SBIEHUA. 3aKOHBI
Boubra.

Pazgen 7. AtomHas pusuka

Tema 7.1. Teopust atoma Bojgopoja

JInnenyateii criektp aroma Bojpopoaa. dopmyisia banemepa. Moxenu aroma.
IToctynatel bopa. Onbitr ®panka-I'epua. Cnektp u3inydeHus aroMa BOJOpPOJa IO
Bopy. AToMm Boj10po/ia B KBAHTOBOM MEXaHUKE.

Tema 7.2. ATOMHOE PO

Mopnenu atomHoro siapa. SAnepHeie cuibl. JlepekT Macchl 1 3HEprus CBA3M AApA.
EcrecTBeHHas palMOaKTUBHOCTb. 3aKOH PAJUOAKTUBHOTO paciaia. 3aKOHOMEPHOCTH
o- u P-pacmana. VIckyccTBeHHasi paJuOaKTUBHOCTh. SljepHble peakiuu. SnepHbie
pEaKLHU IEJICHUSA U CUHTEe3a. TepMOsAepHbIA peakTop. ANepHBI peakTop Ha TEIUIo-
BbIX HEUTpOHaX. [lo3uMeTpruecKre eIMHUIIBI.

Tema 7.3. DnemMeHTapHbIE YaCTHUIIbI

VYpoBeHb 3r1eMeHTapHbIX yacTuil. OOIue CBOMCTBA AIEeMEHTApHBIX YyacTull. B3a-
UMoIIpeBpailieHre yactull. @yHaaMeHTaabHbIe B3auMOIeCTBUS. JIenTOHBI. AAPOHBI.
KBapku. [lepenocunku pyHmaMeHTaTbHBIX B3aMMOICHCTBHA.
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5.4 IlpakTHyecKue 3aHATHUSA

Ne Tpy-
pasiera, TemaTuka NpakTUYECKUX 3aAHATUN FOEM=
TEMBbI KOCTh
JC- (uacer)
IUTUTAHBI
2 ceMecTp
1 ITP Nel KunemaTuka U JMHaMUKa MaTepraabHOW TOUYKHU 2
| ITP No2 PabGora u sHeprus 2
1 [TP Ne3 MexaHuka TBEpJOro Teja 2
2 [TP Ne4 TlepBblil 3aKOH T€pMOAMHAMUKH. TEeNI0E€MKOCTh 2
2 ITP Ne5 CraTuctuyeckue METOAbl B MOJIEKYJISIPHO-KUHETH- 2
YECKOW TEOpHUH. JBICHUS IEPEHOCA
2 ITP Ne6 Bropoii 3akoH TepmoarHaMUKU. Kpyrossie 2
IPOLIECCHI
3 ITP Ne7 DnekTpocTaTuka 2
3 [TP Ne8IIoCTOSAHHBIN 3IEKTPUUECKUN TOK 2
3 [TP Ne9 MarnutHoe nosie. DJeKTpOMarHuTHAs UHIYKIMUS 2
Hroro 3a 2 cemectp 18
3 cemecTp
4 ITP Nel KoneGanus 2
4 ITP Ne2 AkycTuka 2
5 [TP Ne3 ®oTtometpus. I'eomeTpuueckas ONTUKA 2
5 ITP Ne4 Untepdepennus creta. Judpakius cBeta 2
5 ITP No5 Jlucniepcus. ITornomenue ceera. Paccessnue cBeta 2
6 ITP Ne6 TemnnoBoe u3iiyyeHue 2
7 ITP Ne7 Dddext Komnrona. ®ororddekr. /laBnenne cre- 2
Ta.
Hroro 3a 3 cemecTp 14
HToro 1o gucrumiinge 32
5.5 JIaGopaTOpHBbIH NPAKTUKYM
Ne Tpy-
paszena, FIOCM-
oML HanmenoBanue nadopaTopHbIX paboT KOCTh
(dacwr)
JUCHUIUIHBI
2 ceMecTp
| JIP Nel Teopust norpeutnoctet, [Ipocreitme nzme- 4
peHust
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Tpy-

Ne B
paszena, AIOCM=
TeMbL HanmMeHnoBaHue 1abopaTOpHBIX padboT KOCTb
JUCHUIUIHBI (uacen)
1 JIP Ne2 V3mepeHue yckopeHus CBOOOTHOTO MaICHUS 2
C IOMOIIBI0 Tpubopa ATByAa
2 JIP Ne3 OnpeneneHure OTHOIIEHHUS TEIMIIOEMKOCTH 2
ra3a Mpu MoCTOSSHHOM JIaBJICHUU K TETUIOEMKOCTH
ra3a MmpH MoCTOSTHHOM o0beMme 1o MeToxy Kinemana-
Jle3zopma
2 JIP Ne4 M3yueHue CBOMCTB NOBEPXHOCTH KUJKOCTH 2
2 JIP N5 Onpenenenne IMHaAMUYECKOMN BSI3KOCTH 2
ABHAITMOHHOTO MacJlia
3 JIP Ne6 M3mepeHue y1eIbHOTO COMPOTUBIIEHUS TIPO- 2
BOJHUKA
3 JIP Ne7 OnpeneneHue ropu30HTAIBHOM COCTaB- 2
JSIFOIIEN HAMPSKEHHOCTU MarHUTHOTO MOJisg 3eMJIn
3 JIP Ne8 OnpeneneHue yIeabHOTO 3apsia dJIeKTpoHa 2
Uroro 3a 2 cemectp 18
3 cemectp
4 JIP Nel MccnenoBaHue CBOMCTB CTOSTYUX AIIEKTPO- 2
MarHUTHBIX BOJIH
5 JIP Ne2 Omnpenenenue pOKYCHOTO pacCTOSIHHSI JIMH3BI 2
5 JIP Ne3 MoaenupoBaHUe ONITUYECKUX TPUOOPOB U 2
ONpEICJICHUE UX YBEIMUCHHUS
5 JIP Ne4 OnpezeneHre NOCTOSIHHOW JU(PaKIIMOHHON 2
pEIIETKH
5 JIP Ne5 Onpenenenue paanyca KpUuBU3HBI C TIOMO- 2
k0 Kouiery HeroToHa
5 JIP Ne6 MccnenoBaHue CBOMCTB MOISIPU30BAHHOTO 2
CBETa
5 JIP No7 UccnenoBanue qucnepcuy ONTHYECKOTO 2
CTEKJIa
Hroro 3a 3 cemectp 14
HUroro no pucuunianne 32
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5.6 CamocTosiTesibHasA padoTa

Ne
pasnena amc-
[UTUINHBI

Bunst camocTosiTensHON paboThI

Tpynoem-
KOCTh
(uacsr)

2 cemecTp

N3yuenue TeopeTuuecKkoro MaTepuara.
Kunemaruka nocrynarensHoro asrxeHus. [liockoe nBuxeHue.
CexTopHas cKopocTh. 3akoHbl Hpl0TOHA. 3aKOH U3MEHEHHUSI MO~
HOro ummyJbca. [lentp macc. JIBuxkeHue Tenna nepeMeHHoN Mac-
cel. Dopmyna [{uonkosckoro [1,2].

H3yuenue TeopeTnueckoro MaTepuana.
Pabora. Kunetnueckast sHEprust MOCTYNaTEILHOTO U BpaIlaTeNlb-
Horo aBuwxeHus. Teopema Kénura. [loTeHimansHas cuna u
IIOTCHIIMAJIbHAA 3H€pI‘I/IH. 3aKOH N3MCHCHUSA HOJIHOI71 MEXaHNYC-
cKoii sHepruu [1,2].

N3yuenue TeopeTuueckoro Marepuaia.
3aKoHbI COXpaHeHusl B MexaHuke. CBs3b 3aKOHOB COXPAHEHUS C
CUMMETPHSIMHU MIPOCTPAHCTBA U BpeMmenH [1,2].

N3yueHne TeopeTuuecKoro mMaTepuana.
Kunemarnka BpamarenbHOrO JBHXKEHUA. MOMEHT HUMITyJIbCA.
MowmeHT cuiibl. MomeHT uHepiuu. Teopema I'rolirenca-1lITeline-
pa 3aK0H U3MEHEHUsI MOMEHTa uMIyJjbca. [ 'upockonsi [1,2].

N3ydenune TeopeTuyeckoro mMarepuaa.
Heunepuunansusie cuctemsl orcuera. Cumsl nHepuuu. Cuma Ko-
puonuca [1,2].

N3ydenune TeopeTuyeckoro marepuaa.
JIBu>keHHE B 110JI€ LIEHTpaJIbHOM cuiibl. 3akoHb! Kerepa. Kocmu-
yeckue ckopoctu [1,2].

CamocTosiTenpHast paboTa Mo peneHuto 3a1a4 [7].

[ToaroroBka k maboparopusiM padoram [1,2,9].

N3yuyenue TeopeTnueckoro Marepuaia.
Pacnipenenenne  MakcBemna.  Pacnpenenenue — bosbimana.
Cpenusis 1yimHa cBOOOHOTO Mpodera MoJIeKyJI WEaIbHOIo rasa.
SBnenus nepeHoca. BsA3kocTe ra3os. TemionpoBOIHOCTh Ta30B.
Juddysus B razax [1.4].

N3yuenne TeopeTnueckoro MaTepuarna.
Ourponusi. CBOMCTBO SHTPOINUU. DHTPOIHUSA U BEPOSATHOCTb. Teo-
pema Hepucra. Bropoe Hauanmo tepmommHamuku. Kpyrosbie
nporiecchl. [{ukin Kapno. HepaBenctBo Knasuyca [1,4].

N3y4yeHne TeopeTH4ecKoro MaTepuaia.

Peanbhble rassl. YpaBHeHue Ban-nep-Baanbca. Dxciepumen-
TaJbHbIC U30TEPMBL. IlepechIeHHbIN ap U eperpeTas Ku-
KocTh [1,4].

H3yueHnue TeopeTuueckoro MaTepuara.

Crpoenue xunkocteil. [loBepxHoctHoe HaTsxeHue. [laBie-
HUE T10/] U30THYTOM IMMOBEPXHOCTHIO KUIAKOCTH. SIBJIEHUS Ha Tpa-
HHUIIC )KUIAKOCTH U TBepaoro Tena. Kammuspaele spieHus [1,4].
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Ne Tpynoewm-
pasageina iuc- BuIBI CAMOCTOSATENLHON PabOTEI KOCTh
LUTUTUHBI (gachr)
2 CamocrosTenpHas paboTa 1o pemeHuto 3a1ad [7]. 9
2 [ToxaroroBka k taboparopHsiM padotam [10]. 3
N3yuenne TeopeTuueckoro Marepuarna.

3 Teopema Octporpanckoro-I'aycca (O-I'). [Ipumenenue teo- )
pembl O-I" Kk pacdeTy 3JIEKTPOCTATUYECKUX IOJIEH B BaKyyMe
[1,3].

N3yuenne TeopeTuueckoro Marepuana.

3 DIIEKTPOCTATUUECKOE MOJIe B JudJIeKTpuueckoi cpeze. [loms- 2
puzanus IudJeKTpukos [1,3].

N3yuenne TeopeTnueckoro Marepuaa.

3 DnexTpuyeckas eMKOCTh MIIOCKOTO U ¢(hepruuecKoro KOHIeH- 5
CaToOpoB. DHEPTHUS INEKTPUIECKOro mosisi. O0beMHas MIIOTHOCTh
SHEPruu deKTpudeckoro nos [ 1,3].

3 N3yuenue TeopeTnueckoro Marepuarna. )

DneKTpoHHAas Teopus npoBoaumMoctH [ 1,3].
N3yuenue TeopeTuueckoro Marepuaa.

3 3akoH buo-Caapa-Jlamnaca. 3akOH MOJIHOTO TOKa JIst )
MarHuTHOTro noJist. [IpumMepsl MpocTeNInX MarHUTHBIX MTOJIEH
MPOBOJHUKOB ¢ TOKOM [1,3].

N3yuenne TeopeTuueckoro Marepuara.

3 MarnuTtHbsie MOMEHTHI aToMOB. Hamarunuennocts. Jua-, na- )
paMarHeTUKH. 3aKOH TMOJIHOTO TOKA JIsl MATHUTHOTO TIOJIS B BE-
uiectBe. PeppomarneTuku [ 1,3].

N3yuenue TeopeTuueckoro Marepuana

3 SIBieHME SIEKTPOMAarHUTHOM WHAYKIMH. 3akoH Papanes. ’
[IpaBuno Jlenma. Ilpupoma DAC wunaykuuu. CaMOMHIYKIUS
[1,3].

3 CamocrosiTenpHas padboTa 1o pemeHuto 3a1ad [7]. 11

3 [ToxaroroBka k maboparopHsiM padotam [10]. 3

Hroro 3a 2 cemectp 72
3 cemecTp
N3yuenne TeopeTuyeckoro Marepuaia

4 Crnoxxenue rapMOHHMUYECKUX KoneOanuii. CBoOOaHBIE 3a- 1
TyXaromie Kouebanus ocuuuisiTopa ¢ norepsmu [1,2,3].

4 Breinyxnennsie konebanus. Bexropuas auarpamma [1,2,3]. 1

4 CamocrosrenbHas paboTa 1o perieHuto 3aaad [7]. 6

4 [MonroroBka k naboparopusiM padoram [9,11]. 1

4 VYpasHenust Makceina. [loka3zaTenbecTBO (TEOPETUIECKOE) 5
cymectBoBanusi OM BosH. MaTeHCMBHOCTH DM BOHEI [1,3].

NuTtepdepenius MmHOrUX BoH. BektopHast nuarpamma. Mu-
5 TEHCHBHOCTH cBeTa npu audpakiun Opaynrodepa na menn. Uu- 1

TEHCUBHOCTb CBETa OT JU(PpaKLUOHHON pemeTku. «HyneBbie»
MakcuMyMmsl [ 1,5].
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Ne Tpynoewm-

pasageina iuc- BuIBI CAMOCTOSATENLHON PabOTEI KOCTh
LUTUTUHBI (gachr)

5 CamocrosiTenpHas paboTa 1o pemeHuto 3a1a4 [7]. 8

5 [ToaroToBka k mabopaTtopHbIM padoTam [12]. 12

N3ydeHne TeopeTHuecKkoro MaTepuaia
6 Tennopoe u3nmydyenue. 3akon Kupxroda. 3akonsl Ctedana— 1
bonpiimana u Buna [1,6].

6 ®opwmyina [Inanka. Ontuyeckas nupomerpus [1,6]. 2

N3yyeHne TeopeTuIeckoro Marepuana
6 Bousnbl ge bpoitns. Onsit [leBuccona-/xxepmepa. CooTHOIIIE- 3
HUEe HeonpeaeaeHHocTel [ erizenoepra [1,6].

6 Bomnosas pyukius. Ypasaenue pegunrepa [1,6].
6 CamocrosiTenbHas paboTa 1o pemeHuto 3a1a4 [7]. 4
6 [ToaroroBka k mabopaTopHbIM paboTaM -

W3ydeHne TeopeTHuecKoro MmaTepuaa
7 JIuneivarsiii criekTp atoma Boxopoaa. @opmyiia banemepa. 2
Mopenu atoma. [loctynatsl bopa. Oneitr @panka-I'epua [1,6].

CnexTp u3llydeHus aroma Bojaopoja no bopy. Atom Bomo-
7 pona B kBaHTOBOM MexaHuke. [lornomenne. CHOHTaHHOE M BBI- 2
HYyXJIeHHOe u3iydenue. KBanrosblie reveparopsl [ 1,6].

W3ydenune TeopeTudeckoro marepuaia
CocraB aTOMHOrO si7pa. Buabl 1 3aKOHBI paguOaKTUBHOIO

7 2
m3nydeHus. Anepueie peakiuu. Knaccudukaius 3eMeHTapHBIX
yactuil. Helitpuno. bozon Xwurrca [1,6].
7 CamocrosiTenpHas paboTa 1o pemeHuto 3amad [7]. 2
Uroro 3a 3 cemectp 52
HToro no nucuuiiiuHe 78
5.7 KypcoBbie padoThbI

KypcoBsie paboThl yueOHBIM IJIAHOM HE MPEYCMOTPEHBI.

6 YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 00ecreuyeHne JUCHUTINHbI

a) OCHOBHAs1 JIUTEpaTypa:

1. Tpodbumona, T. U. Kypce ¢usuxm [Tekcrt]: yueb. mocobue /
T.M.Tpopumosa. - M.:Akagemus, 2008.-558 c.- ISBN 978-5-7695-5782-8.
KonmunuectBo sx3emmsipoB 50.

2. bonnmapes, b. B.Kypc o0meit ¢pusuxku. B 3-x 1. Knura 1: Mexanuka.
Yuebnuk mis OGaxkanaBpoB [DJIEKTPOHHBIM pecypc]: yueOHuk mius By3oB / b. B.
bonpapes, H. II. Kanamuukos, I'. I'. Cnupun — DnektpoH. nan. — M.: KOpaiir,
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2019 — 353c. —ISBN: 978-5-9916-1753-6, 978-5-9916-2321-6— Pexum nocryna:

https://biblio-online.ru/viewer/CS8EOBBB-C423-4759-959F-9274 A38E679B/kurs-

obschey-fiziki-v-3-kn-kniga-1-mehanika — 3aru. ¢ 3kpaHa.
cBOOOIHBIN (/1aTa oOpamenus 25.04.2021.).

3. bounnmapes, b.B. Kypc oO0mein ¢usukun. B 3-x T Kaura 2:
DJIEKTPOMAarHeTU3M, OTITHKA, KBaHTOBas ¢dusnka. YueOHnk TUTST
OakanaBpoB [DNEKTPOHHBIN pecypc]: yueObHuk mns By3oB / b. B. bongapes, H. II.
Kanamnukos, I'. I'. Cniupun — OnektpoH. nadH. — M.: FOpaiit, 2019 — 353¢c. —
ISBN: 978-5-9916-1754-3, 978-5-9916-2321-6— Pexum pocrtymna: https://biblio-
online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-
3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika — 3ar. ¢ sxpana.

cBOOOIHBIN (aTa oOpamenus 25.04.2021.).

0) JOTOTHUTENbHAS TUTEpaTypa:

4. Bbounapes, b. B. Kypc o0meii ¢gusukn. B 3-x 1. Kuura 3: Tepmoau-
HaMUKa, CTaTucTU4YecKas (U3MKa, CTPOCHHE BeEIIEeCTBAa. YUYeOHWK s OakaiaB-
poB [DneKkTpoHHbIN pecypc]: yueOnuk aiist By30B / b. B. bongapes, H. I1. Kananixu-
koB, ['. I'. Criupun — DOnekrtpoH. gan. — M.: FOpaiit, 2019 — 353¢c. —ISBN: 978-
5-9916-1755-0, 978-5-9916-2321-6 — Pexum pocrtymna: https://biblio-online.ru/

viewer/96A19159-3AD2-4326-A052-BBEOD3BBF93F/kurs-obschey-fiziki-v-3-kn-

kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva — 3ari. ¢
AKpaHa, cBoOOIHBIN (1aTa oOpamenus 27.04.2021).
3. Bonbkenmreiin, B.C. COopHuk 3a1a4 mo o0memy Kypcy (pu3HKH

[Texcr]/B.C.Bonbkenmreiin- C-116: Cneunanenas nurepatypa, 1997. — 328 ¢. —
ISBN 5-86457-033-8. KonuyectBo 3K3eMILISIpoB 80.

6. Ocenequuk, FO.C. ®@usuka. MoayabHbIid KypcC (IJIs1 TEXHUYECKUX BY-
30B). YueOHOe mocoOue yisi 6akaimaBpoB [DNEKTPOHHBIN pecypc]: yueOHUK i BY-
30B / 10.C. Ocenemuuk, [1.1. Camoiinenko, T.H.Tounnmuna— DiekTpoH. naHn. — M.:
Opaiit, 2019 — 526¢. —ISBN: 978-5-9916-2719-1, 978-5-9692-1453-8 — Pexum

noctymna:https://biblio-online.ru/book/98 1CBDA0-1563-4065-9207-

D060AAECABES/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov — 3ari. ¢ sxpaHna,
cBOOOIHBIN (1aTa oopamenus 27.04.2021).

B) TMEpEUYEHb PECYPCOB MHPOPMAIIMOHHO-TEICKOMMYHHUKAITMOHHON ceTH «H-
TEPHET:

7. Matematikam.ru — oHJIalH KaJbKYJATOPHI M0 MaTeMaTuke [JJek-
TPOHHBIN pecypc]|/Pexum goctyna: http://matematikam.ru cBoGoaHbIH (j1aTa oOparie-
Hus 27.04.2021).

8. y(X).ru — mocrpoenue rpapukoB (PyHKIHI OHJIANH [DIEKTPOHHBII
pecypc]/Pexxum  nmoctyma:  http:/www.yotx.ru, cBOOOAHBIM (maTta oOparieHus
27.04.2021).

r) mporpaMMHoe obOecriedeHue (JMIEH3MOHHOE U CBOOOJHO pacHpOCTpaHs-
emMoe), 0a3bl TaHHBIX, UH(POPMAIIMOHHO-CIIPABOYHBIE U TOMCKOBBIE CUCTEMBI:

9. JJIeKTPOHHO-0U0IMOTEYHAs cCUCTeMa U3AaTebcTBa «Jlaub» [Dnek-
TpoHHBIH pecypc] — Pexum npoctyma: http://e.lanbook.com/, cBoOoanblii (maTa
oOpamenus: 27.04.2021).
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10.  DJIEKTPOHHO-OMO/IMOTeYHAst cucTeMa wu3aarejabcrBa «FOQpaidT»
[OnexktponnbIii pecypc] — Pexum moctyma: https:/biblio-online.ru, c¢BoOOmHBIN
(mata obpamenus: 27.04.2021).

11. MATHCAD-14 [[IporpammHoe obecnieuenue] - Jlunenzuss Ne2566427
ot 27 nekabps 2010 rona.

12. EnnHoe 0KHO A0cTyIIa K 00pa30oBaTe/IbHBIM pecypcam [ DIEKTPOHHBIN
pecypc]. — Pexxum pocrtyna: http://window.edu.ru, cBoOoaHbIi (gaTa oOpalleHUs:
27.04.2021).

13.  Koncyabrant Ilmioc [DnexkTpoHHBIN pecypc]: opHUIIUATBHBIA CalT
koMranuu Koncyneratat [lnroc. — Pexxum nocryna: http://www.consultant.ru/, cBo-
O0onHbI (maTa obpamenus: 27.04.2021).

14.  DJIEeKTPOHHasA OnodIMoTEeKA HAaY4YHBIX nmyoJaMKanuit
«eLIBRARY.RU» [Onexrponnsrii pecypc] — Pexum moctyma: http://elibrary.ru/,
cBOOOHBIN (maTa oOpamenwus: 27.04.2021).

7 MaTepHaﬂbHO-TeXHI/I‘IeCKOQ o0ecrneyeHue TUCHUIINHBI

[Ipodeccopcko-npenogaBarenbckuil coctaB kKadeapnl Ne5 mpoBOAUT €O CTYAEH-
TaMH OYHOW U 3a04HOU (opM OOyUeHUs JICKIMOHHBIE, TPAKTUUECKHE U J1abopaTop-
Hble 3aHsATUs 1o Qusuke. [lorounass aymutopus 430 ocHallleHa CTallMOHAPHBIM
KOMITBIOTEPHBIM TIPOEKTOPOM, Kpome Toro, Ha kadenpe NoS mmeercss mnepeHOCHOU
KOMIIBIOTEPHBIN MPOEKTOP M IKPaH, YTO JAET BO3MOXKHOCTH IPENoJaBaTessiM Ipo-
BOJUTH JICKIIMOHHBIE 3aHATHS C MCIOJIB30BAHUEM IOJTOTOBICHHBIX UMH MpPE3CHTA-
Ui Mo m3ydaeMmbiM Temam. JlabopaTopHbie pabOThI MPOBOIATCA B J1aOOPATOPUSIX
kadeapbr No5, OCHAIIEHHBIX COOTBETCTBYIOIIMM JAOOPATOPHBIM 0O0OPYIOBAHHUEM.
HanmenoBanue nabopaTopuii ¢ mepeyHeM OCHOBHOTO 000PY10BaHUS:

JlaGoparopus anexTpuyecTtBa U MarHetusma (momenienue Ne 422) ocHaiieHa
puOOpaMu JJisl MPOBEJICHUS CIEAYIONIUX JIa0OpaTOPHBIX padoOT:

- MI3ydeHne KMHEMATUKA U TUHAMUKH JIBH)KCHUS TEJT TI0 HAKJIIOHHOM TIOCKOCTH.

- OnpeneneHre eMKOCTH KOHIEHCATOPA.

- 3mepenue y1enbHOro COMPOTUBIICHHS PE3UCTUBHOTO MTPOBOHHUKA.

- UccnenoBanue cunycouaanbion 3/1C nHaykuuu.

- OnpeneneHue MUPUHBI 3aIIPEIICHHON 30HbI MTOTYIPOBOIHUKA.

- Omnpenenenne yAeIbHOTO 3apsjia AIEKTPOHA METOJAOM OTKIOHEHUS DJIEKTPOH-
HOTO TyYKa B MarHUTHOM TIOJIE.

- N3yuenue s¢pdexra Xonna.

- OnpeneneHre TOPU3OHTAIBHOM COCTaBJIAIONICH 3€MHOT0 MarHUTHOTO IOJIS
TP TIOMOIIM TAHTEHC - TaJTbBAHOMETPA.

- MI3ydeHne caHTUMETPOBBIX AIEKTPOMATrHUTHBIX BOJH.

Jlabopatopus ontuku (nomenieHue Ne 433) ocHamieHa npuOopamu jsl IPOBE-
JIeHUs Ta0OpaTOPHBIX padoT:

- Onpenenenue kodpdunrieHTa 3aTyxanusi 1 JOOPOTHOCTH KoJieOaTeIbHON CH-
CTEMBbI (PU3NYECKOTO MASTHHKA.
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HccnenoBanue v MCIOIb30BaHUE TOHKUX JIMH3.

- OmnpeneneHue JUIMHBI BOJHBI CBETA C MOMOIIBI0 Kojel HpioToHa.

- Ompenenenue MOCTOSHHON TUPPAKIIMOHHOMN PEIIeTKH.

- HccnenoBanue CBOKMCTB NOJISIPU30BAHHOIO CBETA.

- OmnpepeneHre KOHIEHTPALMK PacTBOPa caxapa € MOMOILBIO MOJIPUMETPA.

- OmpeneneHne YHEPTUN TUCCOIMAIINN JBYXPOMOBOKHUCIIOTO KaJHsl.

- UccnenoBanue aucnepcuy ONTHYECKOTO CTEKIA.

- Omnpepenenne XapakTePUCTUK AUPPAKIUOHHON PEeIETKH.

- Ompenenenne pacCTOSIHUS MEXAy IIeIsIMH B onbiTe FOHra.

- HUccnenoBanue 3akoHa Maitoca U MPOXOXKACHUS TTOJISIPU30BAHHOTO CBETA 4e-
pe3 Ga3oByIO MJIACTHHKY.

- MonenupoBaHue ONTHYECKUX TPUOOPOB U ONPEJIEICHUE UX YBEIUUCHUS.

JlaGopaTopuss MeXaHMKH W MOJEKyispHON ¢(usuku (momereHue Ne 435)
OCHAIIleHa TPUOOpaMu JJIs TPOBEACHHUS JIA0OPATOPHBIX padOT:

- Teopus norpemnocrei.

- [Ipocreiimme n3amepenus.

- U3smepenue yckopeHusi CBOOOTHOTO MaJieHHs ¢ MOMOIIbI0 Tpubopa ATBy .

- Onpenenenne K03(p(ULIMEHTa BOCCTAHOBJICHUS U BPEMEHU COYIApeHHs Ila-
POB.

- OnpenesieHue MOJIOkKEHUS IIEHTpa Macc (PU3NYECKOr0 MasTHHKA.

- OnpeneneHre MOMEHTAa UHEPIUHU (PU3UYECKOTO MasiTHUKA.

- 3yueHue OCHOBHOTO 3aKOHA JTMHAMHKHU BPAIATEILHOTO JBUXKEHUS (MasTHUK
Oo6epOeka).

- ['a30BbI€ 3aKOHBI.

- Onpenenenre OTHOLIEHUS TEINIOEMKOCTH ra3a MpHU MOCTOSHHOM JIaBJICHUU K
TEIUIOEMKOCTH ra3a IpH MoCTOssHHOM o0beMe 1o Merony Knemana u Jlesopma.

- 3yueHune TermioBbIX MPOLIECCOB B H30JUPOBAHHOM cUCTEME.

- W3yueHue CBOICTB MOBEPXHOCTU XKUAKOCTH. OmpeneneHue kodduireHTa

BHYTpPEHHETO TpeHus o metoxy CTokca.

8 O0pa3oBaresibHbIC M HH(POPMALITMOHHBIE TEXHOJIOTHH

Jlexuusi cOCTaBIsIET OCHOBY TEOPETHMUECKOTO OOYUEHHUsS B paMKax JAUCLHUILIMHbBI
U HalpaBJICHA HA CHUCTEMAaTU3MPOBAHHOE M3JI0KEHUE HAKOIUIEHHBIX M aKTyaJbHBIX
HAay4YHbIX 3HAHUU. JIeKIMs MMEeT MLeNbl0 pacKpbITh TEKYIIEE COCTOSHHE U
0003HAUUTh NEPCIEKTUBBI Mporpecca B o0JacTH u3ydyaeMol nucuuiuinHbl. Ha
JICKIMU KOHLIEHTPUPYETCS BHUMaHUE OOyYarommMxcs Ha HaumOosee CIOXKHBIX U
Y3JI0BBIX BOIIPOCAX, CTUMYJIMPYETCA X aKTHBHAS MO3HABATEIbHAS AESTEIBHOCTb.

Benymum MeTOIOM B JIEKUMU BBICTYNA€T YCTHOE H3JIOKEHUE YYEOHOro
MaTepraa, KOTOPbIA CONPOBOKAAETCS OJHOBPEMEHHOM JIEMOHCTPALMEN CIIAIOB,
IpyU HEOOXOAMMOCTH NPHUBJIEKAIOTCS OTKpbITbIe WHTEpHET-pecypchl, a TaKke
J€MOHCTPALMOHHBIE M HArJsHO-UUTIOCTPALIMOHHBIE MaTepHallbl U MPaKTUYECKUE
npuMepbl. llenb NpakTUYECKUX 3aHATHM — 3aKpenuTh TEOPETHUUYECKHE 3HAHUS,
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MOJlyYEeHHBbIE OOYyYaroIIMMUCA Ha JIEKIUSAX M B pe3yibTaTe CaMOCTOSTEIBHOIO
U3YYEHHS COOTBETCTBYIOIIMX TEM, a TaKXe MPHUOOPECTH MPAKTUYECKUE HABBIKU.
[IpoBoarMbIE B paMKax MPAaKTUYECKOTO 3aHATHS YCTHBIE OMPOCHI U KOHTPOJbHAsS
paborta (B (hopMe TeCTUPOBAHUS) UMEIOT MPOPECCUOHATBHYIO HAIIPABIEHHOCTb.

[TpakTrdeckue 3aHATHS IO TUCIUTUIMHE SBISIOTCS COCTABIIAIOMIMMU MPaKTHIE-
CKOM MOATOTOBKH OOYyYaIOIUXCS, TaK KaK MPeIyCMaTpUBAIOT WX Y4acTHE B BBIIIOJI-
HEHUH OTJICJIbHBIX JIEMEHTOB paboT, CBS3aHHBIX C OyyIIel nMpodhecCHOHABHOM Jie-
ATETHHOCTHIO.

Takxe B KkauecTBe 3JIEMEHTA MPAKTUUYECKOW MOATOTOBKU MPUMEHSETCS pa3doop
KOHKPETHOM CHUTyalllH, HCIOJIb3YyEeMbI Ha TMPAKTHUUYECKUX 3aHATUSAX U 3aKIIO-
YalOIINUKCA B NOCTAHOBKE NEPE] CTYJEHTAMM Pacu€THBIX M CUTYaI[MOHHBIX 3a]a4 C
LENbI0 JOCTH)KEHUS IJIaHUPYEMBIX pe3yJibTaTOB B YAaCTH YMEHHUS aHaJIU3UPOBATH
MPOLIECCHI, MPOTEKAIOIINE B MEXaHU3MaX, arperarax, CUCTeMax M KOHCTPYKTHUBHBIX
AJIEMEHTaX BO3AYLIHBIX CY/IOB M aBUAI[MOHHBIX JIBUTaTeNIel C TOYKU 3PEHUS AUarHO-
CTHUYECKUX MPHU3HAKOB, BIAJICHUSI METOIaMU OpPTraHU3alliu MPOBEICHUS U3MEPEHUN U
MHCTPYMEHTAIBHOTO KOHTPOJISI TIPH OCYIIECTBICHUU TUATHOCTHPOBAHUS U OIpEe-
JICHHSI TEXHUYECKOTO COCTOSIHHS aBUAIIMOHHOW TEXHUKH.

JlaGoparopHas pabota - 3TO MeTOJl OOy4YEHUs, TPU KOTOPOM CTYACHTHI MO Py-
KOBOJICTBOM TIperojiaBaTelis W IO 3apaHee HAMEUEHHOMY IUIaHy MPOJENIBIBAIOT
OTBITHl WJIM BBITIOJIHAIOT OIpPE/ICICHHBIC MPAKTHUECKUE 3a/laHusl U B MPOIECCe HUX
BOCIIPUHUMAIOT U OCMBICIIMBAIOT HOBBIN YUeOHBIH MaTepual.

CamocrosiTennbHas paboTa CTyJEHTa SBISETCS COCTaBHOM 4YacThlo Yy4eOHOU
paboTsl. E€ OCHOBHOH LieblO ABISETCS (POPMUPOBAHUE HABBIKA CAMOCTOSTEIBHOIO
npuoOpeTeHUs] 3HAaHUW 1O HEKOTOPhIM HE 0co00  CIOXHBIM  BOIpPOCaM
TEOPETHUUECKOr0 Kypca, 3aKpeIlUIeHHEe M YIUIyOJIeHHE TMOJIyYeHHBIX 3HaHHM,
camocTosiTeNibHass paboTa CO CIPAaBOYHHUKAMHM, TMEPUOJUUYECKUMH U3JAHUSIMH U
HAYYHO-TIOMYJISIPHON JUTEpaTypoil, B TOM YHCJIE HAXOASIIUMHUCSA B TIOOATbHBIX
KOMIBIOTEpHBIX ceTsX. CamocrosiTenbHas padoTa TOApa3yMeBAaeT BBHIMOTHEHHE
y4eOHBIX 3aJaHUl.

9 @®oH/1 OLIEHOYHBIX CpEaACTB AJIA IMPOBCACHUA TCKYHIECI0 KOHTPOJIA yCII€eBa-
€MOCTH 1 l'lpOME)KyTO‘lHOﬁ aTTeCTalluM 10 uTOraM OCBOCHMA JUCIMUIIIIMHBI

VYpoBeHb U KayecTBO 3HAHUI 00yYarOIMXCs OLICHUBAETCA 10 pe3ysbTaTtaM Te-
KyLIEro KOHTPOJISI YCIIEBAEMOCTH M ITPOMEKYTOUYHOM aTTECTALlMU IO UTOraM OCBOE-
HUS AMCLMIUIMHBI B BUJIE 3a4€Ta C OLUEHKON (BO BTOPOM CEMECTPE) U 3K3aMeHa (B
TPEThEM CEMECTPE).

Texymuii KOHTPOJIb BKJIIOYAET B €0 BXOAHOW KOHTPOJb, YCTHBIM OMpOC, 3a-
IIUTY BBIMOJIHEHHOTO MPAKTUYECKOTO 3a/IaHUS U 3aIlUTY Ja00paTOpHOI pabOTHI.

BxoaHOW KOHTpOJIb MpeIHAa3HAYEH [JIs1 BBIABICHUS YPOBHS MOATOTOBKHU O0Y-
YaroUUXCcsl, HEOOXOAUMBIX JUIsl OCBOCHUS TUCHHUTIINHBIL.

YCTHBIM ONPOC TPOBOAUTCS C LEIBK KOHTPOJISA 3HAHUNA TEOPETUYECKOTO
Marepuasna, U3JIaraéMoro Ha JIEKIMM U YCBOCHHOI'O B PE3YyJIbTaTe CaMOCTOSTEIbHON
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paboTHI.

3ammuTa BBIMOJIHEHHOTO MPAKTUYECKOTO 3aJaHUsi TPOBOIUTCS JUIsl TTPOBEPKH
CIIOCOOHOCTH MCTIOJIb30BaTh 3aKOHBI (PU3UKH TP aHAIHM3E YCIOBHS U PEIICHHUS 3a]1a-
9H, a TAK)KE YMEHHUS MPUMEHATh MAaTEMaTHYCCKHUE METOJBI IS ONMUCaHus (hu3mde-
CKHUX SIBJICHUH.

3ammTa 1a00paTopHON pabOThl MIPOBOAMUTCS MJis BBISBICHUS CPOPMHUPOBAHHO-
CTH HaBBIKOB AKCIUTyaTaIliy MMPUOOPOB U 000PYI0OBAHUS U MPOBEIACHUS (DH3NICCKOTO
OKCIIEPUMEHTA, a TaK)K€ YMCHHS NPOBOJIUTH CTAaTUCTUYCCKYIO 00pabOTKY pe3ybTa-
TOB DKCIIEPUMEHTA.

PacueTHbie 3a7aun, CUTYaIlMOHHbBIE 33]]a4M, BBHIIIOJHEHHE JTA0OPATOPHBIX padoT
HOCSIT MPAKTUKO-OPHUEHTHPOBAHHBIN XapaKTep, UCIOIb3YIOTCA B pamMKax MpaKTH4e-
CKOH MOATOTOBKH C IEJIbIO OIIEeHKH (POPMHUPOBAHUS, 3aKPEIUICHUS, PA3BUTHSI TTPAKTH -
YECKUX HABBIKOB.

[IpomexyTouHast aTTecTalus Mo UTOraM OCBOCHHUS TUCIUTIINHBI MPOBOJIUTCS B
BHUJIC DK3aM€Ha BO 2-M U 3-M ceMecTpax.

DK3aMeH TO3BOJISET OIEHUTh YPOBEHb OCBOCHHSI KOMITETCHIIMHA 32 BECh MEPHOT
W3YUYCHUS TUCIUIUIMHBL. BUJIET BKIIFOYAaeT TCOPETUYECKUI BOMPOC W J[BA MPAKTHYC-
CKHX 3aJIaHUsI, TIPEICTABIISIOMNUX COOOH pacuETHYIO U CUTYaIlMOHHYIO 3amady. K mo-
MEHTY CJa4M DK3aMeHa JOJDKHBI OBITH OJIaroNONyYHO TPOWUIEHBI IPEABIAYIINE
(bopMBI KOHTPOJISI.

Metonuka GopMUpoBaHUS pPe3yIbTUPYIONICH OILIEHKH B 005S3aT€bHOM MOPSIKE
YUUTHIBAET AKTUBHOCTH CTYJIEHTOB Ha 3aHATUSX, MOCEUIAEMOCTh 3aHATHH, OIIEHKH 32
3alIUTy Ja00paTOPHBIX (MPAKTUYECKUX) PabOT, BBHIOJIHEHHE CAMOCTOSITENIbHBIX 3a-
JTaHUM.

9.1. EaHﬂLHO-peﬁTHHFOBaH CUCTEMA ONCHKM TCEKYHIECT0 KOHTPOJIA ycCli€eBa-
€MOCTH ¥ 3HAHUH U HpOMe)I(yTO‘IHOﬁ arTeCTallum CTYAC€HTOB

bannpHO-peNTUHTOBAs OLIEHKA TEKYILIETO KOHTPOJIS YCIEBAEMOCTH U 3HAHUH
CTYJICHTOB HE MPUMEHSETCA.

9.2 MeToanuyecKkue PeKOMEHAALMH MO NMPOBEICHUI0 NMPOUEeAYPbl OLEHUBA-
HHSl 3HAHUI, YMEHH U HABBIKOB M (MJIM) ONbITA AeSAITEJIbHOCTH, XaPAKTEPU3y-
OLIMX ITanbl (OPMUPOBAHUA KOMIIETEHIIMH.

VYCTHBI ONpOC OLEHMBAETCS CIEAYIOUMM 00pa3oM: pa3BEPHYTBIM OTBET
oOydarorierocs JOJIKEH MPEACTABIATH coboii CBSI3HBIM, JIOTUYECKU
ITOCJIEA0BATENBHBIN OTBET HA BOIIPOC. Kpurepuu oneHnBaHus:

1) mosHOTa ¥ NPAaBUIBHOCTH OTBETA;

2) cTeneHb 0CO3HAHHOCTH, TOHUMAaHUS H3yYE€HHOTO;

3) s3pIKOBOE O(hOpMIIEHUE OTBETA.
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OreHKa «OTIUYHO» CTABUTCS, €CIU OOYyUYaIOIIUACS TOJIHO HM3JaraeT MaTepHall
(oTBewaeT Ha BOIpPOC), JACT MPABUIBHOE OIPEJCICHUE OCHOBHBIX TIOHSTHUH;
oOHapy>XMBaeT TMOHWMAaHHE Marepuajga, MOXET OOOCHOBaTh CBOM CYXKICHUS,
MPUMEHUTH 3HAHUSI HAa MPAKTUKE, MPUBECTU HEOOXOAUMBIE MPUMEPHI HE TOIBKO M3
y4eOHMKa, HO U  CaMOCTOSATEIbHO  COCTAaBJEHHbIC; UW3JlaraeéT  Marepuall
MOCJIEA0BATEIBLHO U MPABUIBLHO C TOUKHU 3PEHUSI HOPM JIUTEPATyPHOTO S3bIKA.

OneHka  «XOpouio»  CTaBUTCS, €clid  OOydYaromMiicss  JaeT  OTBET,
YAOBJICTBOPSIIOIINNA TEM >K€ TPEOOBAaHUSM, YTO U JJISI OLEHKH «OTJIMYHO», HO
nomnyckaer 1-2 omuOKu, KOTOpble caM J>K€ HCHOpaBiseT, U 1-2 HemodeTa B
MOCJIEIOBATEILHOCTHU U SI3bIKOBOM O()OPMIICHUU W3JIaraeMoro.

OrneHka «yJ0BIETBOPUTENIBHO» CTABUTCS, €CJIM OOyYarolmuics oOHapyUBaeT
3HAaHUE U OHUMAHWE OCHOBHBIX MOJIOKEHUM TaHHOW TEMbl, HO M3JIaraeT Marepuall
HEIOJIHO U JIOMyCKaeT HETOYHOCTU B OMPENENICHNH MMOHATUN W (OPMYITHUPOBKE; HE
YMEET JI0CTATOYHO TITyOOKO U JOKa3aTeIbHO 00OCHOBATH CBOU CYKJICHHSI M IPUBECTU
CBOM TMPUMEPHI, U3JIaraeT MaTepuall HETOCIE0BATeIIbHO M JIOMYCKAeT OITHOKU B
A3BIKOBOM O(DOPMIIEHHH H3J1araeMoro.

Ouenka «HEYJI0BJIETBOPUTEIILHO CTaBUTCH, eciu oOy4aromuiics
oOHapy’KMBaeT HEe3HaAHUE OOJBIIEH YacTh COOTBETCTBYIOIIETO BOMPOCA, JOIMYCKaeT
omuOKH B (DOPMYIUPOBKE OMNPEACICHUM W TMpaBUi, HCKAKAET HX CMBICI,
0ecrnopsI04YHO U HEYBEPEHHO U3JIaraeT MaTepual.

9.3 Tembl KypcOBBIX Pad0T (IPOEKTOB) MO AUCHUIINHE

KypcoBsie paboThl yu4eOHBIM IIJITAHOM HE MPEYCMOTPEHBI.

94 KOHTpOJIbeIe BOINPOCHI JIsI IIPOBEACHUA BXOAHOI0 KOHTPOJIA 0CTATOY -

HBIX 3HAHUH M0 00ecCeYnBAIOIINM IUCIUILINHAM

Marematrika

1. JIuneiiHoe poCTpaHCTBO. JINHEHHBIE ONIEPATOPHI.

2. I'eometprueckue BeKTOpbl. CymMma BEKTOPOB. Y MHOKEHHSI BEKTOPA HA YUCIIO.

3. CkansipHO€, BEKTOPHOE, CMEIIAHHOE MPOU3BENCHHS BEKTOPOB. JIBOITHOE BEKTOp-
HOE IIPOU3BENICHHUE.

4. Cuctema ITMHEWHBIX ypaBHeHHM (MeTon Kpamepa, meTon oOpaTHOM MaTpHIIbI, Me-
tox ["aycca)

5. llpenen ¢dyukuuu. beckonewno Masbie GyHKITHH.

6. Iuddepenunpyemsbie pynkuuu. [IponzBoaHas GyHKIMH.

7. Heonpenenenuslii nHTETpa. Meroasl nHTErpupoBanus. OnpeaeneHHblil HHTErpall
(onpenenenue, popmyna HeroToHa-JIeitOuuia).

8. @YHKIIMM MHOTUX NIEpeMEHHBIX. YacTHbIE MPOU3BOIHBIE.
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9.5 Onucanue mokaszarejieii U KpPUTEPHEB OLCHUBAHHUA KOMIICTEHUHMH Ha

PA3JIMYIHBIX ITalax ux (l)OpMI/IpOBaHI/Iﬂ, OIINCaHHE IIKAJ OICHUBAaHUA

Komnerenuuu [Tokazarenu Kputepuu onenuBanust
OIICHUBAHHUS
(MHIMKATOPBI
JOCTUKEHHUS)
KOMIIETEHINH
I 3Tan
3Haer:
- OCHOBHBIE TIOHSTHS, 3aKOHBI U MOJICITH MEXaHHUKH, DJICK-
TPUYECTBA U MarHeTHU3Ma, KOJICOaHHWA U BOJIH, KBAHTOBOU (pu-
3UKH, MOJICKYJISIPHON (DU3UKH U TEPMOIMHAMUKH, ONTHKH,
v o 1 1
ATOMHOM U ICPHON (PUBUKHU (I/I,Z[ onk 10> A om<11);
- METOJIbI TEOPETUICCKOTO W IKCIIEPUMEHTATBHOTO HC-
1 1
i cnenoBanus B Gusuke (M1 onx 10, U omx11);
rHOHK 10 o
2 - MaTeMaTHYeCKHe MOJIETN MPOCTEUIIINX CUCTEM U
OIIK-10 MTonk 10 i W
OIK-11 u! MIPOLECCOB B ecTecTBO3HAHUM U TeXHUKE (M o1k 10, U orik11)-
OnK1L Vwmeer:
um.
OIK 11 - pelaTh TUMOBBIE 33a4u IO OCHOBHBIM pazjieiaM Kypca
(bu3uKHN, UCTIOB3YsI METO/Ibl MATEMATHYECKOTO aHaTN3a (
1 2 .
MOHK 11» HrJOHK 11)3
- yHoTpeOasiTh MAaTeMaTHIECKYIO CHMBOJIUKY TSI
BBIPQKEHUS KOJIMYECTBEHHBIX U KaYECTBEHHBIX OTHOIICHHIA
1 2
00beKT0B (M o1k 10 s A o1k 10)-
I Tan
Ywmeer:
- ACTIOJIb30BaTh (DU3MUECKUE 3aKOHBI IPU aHAIIN3E U pelle-
HUU 1Tpo0JeM podecCHOHATBEHON AeATENHHOCTH (
1 1 2 2 .
MOHK 10> HrHOHK 11» Hrﬂ OIIK 10> HrHOHK 11)’
- IPUMEHSITh MaTEMaTHYECKIE METO/IbI TIPH PEIICHUH TUTIO-
BBIX MPO(eCCHOHANBHBIX 3aJ1a4 (
1 1 2 2
H[[loHKlo MonKlo,HﬂonKn,Hﬂoan; HﬂOHKll)'
2 Bnaneer:
OIIK-10 W 6mk 10 o
OIK-11 T - METO/IaMH IOCTPOCHH MATEMATHECKO MOAEIH THIOBBIX
onk npodeccHoHaNBHBIX 337]a4 U COJIEP>KaTEIbHON HHTEepIpeTa-
M onkn IIUU TIOJTYYSHHBIX PE3yJIBTATOB (

1 1 2 2
MOHK 10> HrHOHK 11> Hrﬂ OIIK 10> HrﬂOHK 11)'

- METOAaMH TPOBeIeHHs (PU3MUECKIX N3MEPEHH, METO-
JaMHU KOPPEKTHOW OLIEHKH TOTPEIIHOCTEH MPH MPOBEICHUH
¢bu3nIecKoro sKcrepuMeHTa (

1 1 2 2
HVJOHKIO s HrﬂOHKll ’ MOHKIO) MOHKH)'
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9.6 TunoBbIe KOHTPOJIBHBIC 3aJaHUA NJA IMPOBECACHUS TEKYHIET0 KOHTPO-

JAI N IIpOMe)KyTO‘lH()ﬁ arTTeCTallii 110 uToraM OCBOCHHUA JUCHUIIIMHBI

9.6.1 TunoBbie pacyeTHbIC 32Ja4H AJI51 IPOBEACHUS TEKYLIEr0 KOHTPOJIS

Pa3nen 1. Mexanuka
brnox 1

1. TlepByto MOJTOBHHY CBOETO IMyTH aBTOMOOUJIb ABUTAJICS CO CKOPOCTHIO Vi = 80

KM/4, @ BTOPYIO IMOJIOBUHY ITyTH - CO CKOPOCThIO V, = 40 kM/4u. KakoBa cpenusis
CKOPOCTb Vo, JIBUKEHUSI AaBTOMOOMIISA?

CaMoJeT IeTUT OTHOCUTEIBHO BO3/IyXa CO CKOPOCThIO Vo = 800 kM/4. Betep
JyeT C 3allajia Ha BOCTOK CO CKOpOcThio U = 15 m/c. C KaKkoi CKOPOCTHIO V
camoJieT OyJIeT ABUTaThCsl OTHOCUTENBHO 3€MJIM U MO KaKUM YIJIoM? K Me-
pUAMaHy HaJ0 JIepKaTh Kypc, YTOOBI epeMenieHue ObUIo: a) Ha 1or; 0) Ha ce-
BEp; B) Ha 3amaji; ) Ha BOCTOK?

Kamens Opocmim BepTUKaIBHO BBEpX Ha BBICOTY hy = 10M. Uepes kakoe Bpems
t on ynazaeT Ha 3emii0? Ha kakyro BeICOTY h moHUMETCS KaMEHb, €CJIA
HAYaJIbHYIO0 CKOPOCTh KaMHS YBEJIUYHUTH BABOE?

Touka IBHKETCA 10 OKPYKHOCTH paguycoM R =2 cM. 3aBUCUMOCTb IIyTH OT
BpeMeHu naercs ypasHenueM s = Ct’, rae C = 0,1 cm/c’. Haiitu HopManbHOE 4,
Y TAaHT€HIIMAJILHOE 4, YCKOPEHUSI TOUKH B MOMEHT, KOT/[a JINHEWHAsI CKOPOCTh
touku v = 0,3 m/c.

bnok 2

l.

HeBecoMplil 6J10K yKpEIUIeH B BEPIIMHE HAKIIOHHOM IJIOCKOCTH, COCTaB-
JsromEend ¢ ropu3oHToM yros1 a=30°, ['mpu 1 1 2 ogMHaKOBOM Macchl m; = m, =
1 KT coeAMHEHBI HUTHIO U MIEPEKUHYTHI uepe3 010k. Haiitu yckopenue a, ¢
KOTOPBIM JABWXKYTCS TUPH, U CUTy HaTsokeHus Huth 1. Koaddunment tpenus
rUpH 2 0 HAKJIOHHYIO TuiockocTh k = 0,1.

Teno cKONB3UT MO HAKIOHHOW ITOCKOCTH, COCTABIISIFOLIEN C TOPU30HTOM YTOJ
a=45°. 3aBUCUMOCTb NMPOMJEHHOTO IyTH S OT BPEMEHHU t JAETCSA YPABHEHHUEM S
= Ct*, rne C = 1,73 m/c*. Haiitu k03 PUIHEHT TPEHHS K TENA O IIOCKOCTD.
Teno neXuT Ha HAKJIOHHOW TVIOCKOCTH, COCTABIISIFOLIEN C TOPU30HTOM YTOJI
a=60° . IIpu kakoM npeIeTbHOM KO3(P(ULIUEHTE TPEHUS K TEJI0 HAYHET CKOJIb-
3UTh 10 HAKJIIOHHOM TIOCKOCTH? C KaKUM YCKOPEHUEM a Oy/IeT CKOJIb3UTh
TEJIO IO TIOCKOCTH, eciii KoddduimeHT Tpenus k=0,03 ? Kakoe Bpems t 1o-
TpeOyeTcs ISl MPOXOXKACHUS NpU 3TUX ycaoBusax mytu s = 100m? Kakyto cko-
pOCTh vV OYJET UMETH TEJIO B KOHLE TyTH?
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4. Ha aBroMo6miib Maccoit M = 1 T BO BpeMsi JBMKEHUS JCHCTBYET CHJIa TPCHUS

F.p, paBHas 0,1 geiicTByromieil Ha Hero cuiie TsxecTu mg. Kakyro maccy m OeH-
3MHa PacXoJlyeT ABUTraTeIh aBTOMOOUJIS HA TO, YTOOBI Ha myTH s = 0,5 KM yBe-
JUYIUTH CKOPOCTH OT Vi = 10 kM/49 10 v, = 40 km/4? K. 1. aurarens n=0,2,
yJAelbHas TEIJIOTa CropaHus OeH3uHa q =46 M/ic /e,

biok 2

I.

YenoBek, CTOSIINI HA HEIOJBUKHOM TeJIekKKE, OpOCaeT B TOPU30HTAIBHOM
HaITpaBJICHUM KaMEHb Maccor m = 2 Kr. Tenexka ¢ 4eJI0BEKOM IMOKaTUIach Ha-
3ajl, ¥ B IEPBBIM MOMEHT OpocaHus ee ckopocTh Obuta v = 0,1 m/c. Macca
Tenexku ¢ yenoBekoM M = 100 kr. HailTu KUHETUYECKYIO SHEPTHUIO

W. 6porienHoro kaMHust uepes Bpems t = 0,5 ¢ mocie Havaia IBHXKCHUSI.
JIBrxy1ieecs TeI0 Maccor m;, y1apsieTcsi O HEMOJABUKHOE TEJIO MAacCOM m,.
Cuuras yap HEynIpyruMm U LEHTPAIbHBIM, HANTH, KaKas 4aCTh KHHETUYECKOU
sHeprun Wy IepBoOro Teiia NepexoquT NpH yAape B TEIUIO0. 3a1ady peInTh
CHavaja B 00IIIeM BHU/Ie, a 3aTeM PaCcCMOTPETh CIIy4yau: a) m; = mp; 6) m; = 9mo.
JlepeBsiIHHBIM MOJIOTKOM, Macca KoToporo m; = 0,5 Kr, yaapsitoT O HETOABU K-
HYy10 cTeHKY. CKOpOCTh MOJIOTKA B MOMEHT yapa vi = 1 M/c. Cuuras kodpdu-
IIUEHT BOCCTAHOBJICHUS MPHU yJape MoJoTKa o cTeHKy k = 0,5, HaliTu Konnye-
CTBO Tem1oThl Q, BbiAenusieecs npu ynape. (Koaddunuentom BoccranoBie-
HUA MaTepHaia Tella Ha3bIBalOT OTHOLIEHHE CKOPOCTH MOCIIE yAapa K €ro CKo-
pOCTH 10 yaapa.)

N3 opynus maccoit m; = 5 T BpuieTaeT cHapsag Maccoit m; = 100 kr. Kunetnue-
CKas dHeprus cHapsaaa npu Bouiere W = 7,5 M/Ixk. Kakyro kuHeTH4ecKyro
3HEprur0 Wy, MoiayvyaeT opyanue BCIECACTBUE OTAAYn?

bnoxk 4

l.

['pbka, npuBsizaHHas K HUTH JUTMHOM | = 30 cM, OMUCHIBAET B TOPU3OHTAIBHON
IIJIOCKOCTH OKPYKHOCTh paanycoM R = 15 cM. C kakoi 4acToToi n Bpamaercs
rupbKa?

Maxo0BHUK, MOMEHT HHEPIIMU KOTOPOro J = 63,6 KremM* Bpalaercs ¢ yriioBoi
CKOpOCThI0W =31,4 pad/c. HaliTh MOMEHT CHJI TOPMOKEHHUSI M, 110/ IeCTBHEM
KOTOPOI'0 MaxOBHK

Manpurk KaTuT 00pyd MO TOPU30HTAIBHON JOPOTe CO CKOPOCThIO V = 7,2 KM/
4. Ha kakoe paccrosinue s MOXKET BKaTUThCSI 00OpyY Ha rOPKY 3a CUET €ro KuHe-
TUYECKOH 3Heprun? YkioH ropku paseH 10 m Ha kaxasie 100 M myTn.
Menusbiit map paauycoM R = 10 cm Bpamiaetcst ¢ yactoToil n = 2 00/c BOKpyr
OCH, MPOXOAsIIeH uepe3 ero neHtp. Kakyro padoty A Haf0 COBEPIIUTD, YTOOBI
YBEIIMYUTH YIIIOBYIO CKOPOCTh @ BpAIEHHUS 111apa BABOE?

Paznen 2. Mogekyasipuast u3nka 1 TEePMOJAMHAMHUKA
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bnoxk 1

1.

Kakyro maccy m yriieKucioro raza MOKHO HarpeTh IpH p = const oT Temnepa-
Typsl t; = 20° C o t, = 100° C xonumvectBoM TernoTel Q = 222 JTx? Ha
CKOJIBKO TP 3TOM U3MEHUTCSI KHHETUYECKasl SHEPTUsI OJJHOM MOJIEKYJIbI?

Jlnst HarpeBaHust HEKOTOpoid Macchl raza Ha 4t,=50°C mpu p = const He00X0-
JIMMO 3aTPAaTUTh KOJIMYECTBO TeIOTH Q; = 670 JIx. Ecnum 3Ty %e Maccy rasza
oxaaauTh Ha 4t,=100°C pu V = const, TO BBIIEIAETCSA KOJTUIESCTBO TEILIOTHI
Q.= 1005 JIx. Kakoe uncio crerneHeit CBoOO0Ibl 1 UMEIOT MOJICKYJIbI 3TOTO
rasa?

Ha kakoii BeicoTe h maBieHue Bo3ayxa coctapiset 75% OT JaBieHuUs Ha
ypoBHe Mopsi? Temreparypy Bo3ayXa CUATATh MOCTOSHHOW U paBHOM t = 0° C.
HaiiTu m10THOCTE p BO3/IyXa: a) y MOBEPXHOCTH 3eMiiu; 0) Ha BeicoTe h = 4 km
OT MOBEPXHOCTH 3eMJIA. TeMIneparypy BO3yXa CUATATh NOCTOSIHHOM U paBHOMN
t=0° C. JlaBnenue Bo3ayxa y noBepxHoctu 3emsi po = 100 kl1a.

bnok 2

l.

HaiiTu cpeHIO0 JIMHY CBOOOIHOrO Mpodera (A MOJIeKyIl YTiIeKUCIoro rasa
npu Temreparype t=100°C u nasnenuu p = 13,3 I1a. Jluamerp Mmonexyn yrie-
KucJoro raza d=0,32um.

Haittu cpennee 4nciao CTONKHOBEHUM v/ B €IMHULY BPEMEHU MOJIEKYJI yTJIe-
KHCJIOTO Ta3a ImpH Temrepatype t=100°C, ecnu cpeaHssi JJIMHA CBOOOIHOTO
npob6era (A= 870 MKM.

B0 CKOJIBKO Pa3 yMEHBIIUTCS YUCIIO CTOJIKHOBEHMIT (V) B €IMHUILY BpPEMEHH
MOJIEKYJ IByXaTOMHOTO Ta3a, €CIM 00bEM raza aauadaTU4ecKu YBEJIUUUTH B 2
paza?

Kakoit Han0OosbIei CKOPOCTH V MOKET JJOCTHYb JIOK/I€Bast KAIUIsl TUaMETPOM
D = 0,3 mm? [luametp Mosekyn Bozayxa d= 0,3um. TemnepaTtypa Bo3ayxa t =
0° C. Cuurartp, 4yTO 151 JOKAECBOM KaIlJId cipaBeyiuB 3aKkoH CToKca.

bnok 3

1.

Macca m = 10,5 r a30Ta U30TEPMHUYECKH pacIupsieTcsi oT oobema V| =21 110
obbema V, =511. Haiitu uamenenue AS sHTpOINUU MPU 3TOM MPOIIECCE.

Haiitn uamenenue AS 3HTpOIAH NpHU MEPEXOAE MACChl M=8T KUCIOPOJA OT
ooweMa V=101 npu temmnepatype t,;=80°C k 06bemy V,=401 npu Temreparty-
pe t,=300°C.

Haiitu usmenenue AS sHTponuu npu npespamieHuu maccel m = 10 r npaa (t =
-20 °C) B map (t, = 100 °C).

KonuuectBo v=0,5Kkmomb HEKOTOPOIO rasa 3anuMaer oobem Vi = 1 v’. Ilpu
paciMpenun rasa 10 oobema V, = 1,2 M’ Obl1a coBepineHa padoTa IPOTUB CHJT
B3auMojieiicTBus MoJiekyd A = 5,684 x/[>x. HaiiTu mocTtostHHY10 a, BXOASILYIO
B YpaBHeHUE BaH-nep-Baanbca.
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Pa3zpnen 3. DaekTpoanHamMuka
biok 1
1. Kakoil MUHUMAJIBHBIN 3apsi]  HY’KHO 3aKPENUTH B HUKHEN TOUKE
chepuueckoil mosocTu paauyca R, 4ToObI B 1oie TSKECTH HEOOIBIIION 1IapUK
Macchl m ¥ 3apana Q HaXOIUJICSA B BEPXHEUW TOUKE MOJIOCTHU B MOJOKECHUU
YCTOMYMBOI'O PAaBHOBECHUSA?

2. Hapuc. 1 44 — 3apsixeHHass 6eCKOHEYHAs IIOCKOCTh
U B — OJAHOMMEHHO 3apsKEHHBIN 1mapuk ¢ maccor m = 0,4
MT U 3apsanoM g = 667 nKn. Cuna HaTs)KeHUs! HUTH, Ha
KoTopoy Bucut mapuk, 1’ = 0,49 mH. Haittu
MOBEPXHOCTHYIO IJIOTHOCTH 3apsJia ¢ Ha MJIOCKOCTU AA.

3. HaiiTy HanpsKEeHHOCTH NOJISL M OTEHIIMA BO BCEM IPOCTPAHCTBE TOHKOM
cthepsl paanyca R, paBHOMEpHO 3aps>KeHHOM 110 3apsja (.

4. lap paguycoM R paBHOMEpHO 3apsikeH ¢ 00bEMHOM MIIOTHOCTBIO 3apsiia p.
Brruucnure pacrpenenenue noTeHunala BHyTPU U BHE apa. 3a HyJIeBOU
YPOBEHb OTCYETA OTEHLIMAA IPUHATH OECKOHEYHOCTD.

biok 2

1. beckoHe4Has MJIOCKOCTH 3apsiKEHa ¢ MMOBEPXHOCTHOM TNIOTHOCTHIO 0. Halitu
HaIIPSKEHHOCTh M IOTEHIMAN JIEKTPUYECKOIO MOJI HA PACCTOSHUM I' OT
IIJIOCKOCTH.

2. becKkOHEYHO IJIMHHBIA TOHKUH IPOBOJHUK PABHOMEPHO 3apsKEH C JIMHEMHON
mwoTHocThio 10-9 Ki/cm. Halitu Hanpsk€HHOCTH M TOTEHIHAT
AJIEKTPUYECKOTO MOJIs Ha paccTossHuu =10 ¢M oT npoBoja.

3. beckoHeuHas HMIMHIPUYECKASI TOBEPXHOCTH C painycoM R 3apskeHa C
IIOBEPXHOCTHOM IIJIOTHOCTHIO 0. HanTu Hanps»KeHHOCTh U IMOTEHIHAII
BJIEKTPUYECKOTO MOJIS B TOUKaX r<R u r>R.

biok 3
1. HaitTu 31eKTpoeMKOCTh MIIOCKOTO KOHJIEHCATOPA.
2. HaliTu 31€eKTpOEeMKOCTh HUINHIAPUIECKOTO KOHAEHCATOPA.
3. Haiitu 31eKTpoeMKOCTh ChepruecKoro KOHAEHCaTopa.
4. HaliTu 311€KTPOEMKOCTh YEAMHEHHOTO MPOBOASIIETO 1Iapa.

bnoxk 4

33



1. DnekTpoH, mpoiias B IIIOCKOM KOHJIEHCATOPE MyTh OT OJHOM IJIACTUHBI JI0

npyroi, mpruodpeTaeT ckopocTh v = 106 m/c. PaccTostane mexmy

miactuHamu d = 5,3 mM. Haiitu pazHocTts noreHuuanoB U Mexay
IJIaCTUHAMU, HAPSYKEHHOCTD £ 3JIEKTPUYECKOTO OISl BHYTPU KOHAEHcaTopa
Y IOBEPXHOCTHYIO TUIOTHOCTb 3apsija ¢ Ha IUIACTHHAX.

JIBa mapajijieIbHO COEIMHEHHBIX 3JIEMEHTA C

onuHakoBeiMu D/[C E,=E,=2B y BHyTpeHHUMHU o
conporusieHussMHA rl = 1 Om u r2 = 1,5 Om, 3aMKHYTBI Ha [
BHemIHee conpoTtupieHue R = 1,4 Om. Haiitu Tok B
Ka)KJIOM M3 DJIEMEHTOB U BO BCEH LIENN. R

Haiiti nHIyKIUI0 MarHuTHOTO TIOJISE HA PACCTOSIHUM b 0T O€CKOHEYHOTO
MPAMOJIMHEWHOTO ITPOBOJIHUKA C TOKOM .

N3 poBonoku mymmHoOM £ = 1 M cnenana kBajapartHas paMka. [1o pamke Teder
Tok /=10 A. HaiiTu HanpsiK€eHHOCTh H MarHUTHOTO TOJISI B LIEHTPE PAMKH.

bnok 5

l.

2.

HaiiTu Hanpsi»K€HHOCTh MAarHUTHOTO TOJISI BHYTPHU Topoua ¢ Tokom I. Hucno
BUTKOB B TOpouaeN.

B oaHopoHOM MarHuTHOM 1osie ¢ uaaykuueit B = 0,5 Ta aBuxkeTcs
paBHOMEPHO MPoBOAHUK minHOK (= 10 cm. ITo mpoBogHUKY TeueT TOk [ =2 A.
CKopoCTh IBIKEHHS MPOBOAHUKA v = 2() cM/C 1 HampaBJieHa
MEePIEeHAUKYJISIPHO K HaPaBJICHUIO MarHUTHOTO 1ojs1. Haittu

paboTy A nepemernieHus: IpoBOHUKA 3a BpeMs ¢ = 10 ¢ u MomHOCTS P,
3aTPavyeHHYIO Ha 3TO nepeMenieHue. Haltn nHAynMpoBaHHYIO B IPOBOJHUKE
2]1C.

HaiiTu MHIYKTUBHOCTh TOHKOTO COJIEHOUAA. MI3BECTHBI: N — YUCIIO BUTKOB Ha
SAVHUILY JJIMHBI COJIEHOUAA, V — 00BEM COJICHOUIA.

Haiiti mI0THOCTh SHEPTUU MarHUTHOTO MOJIsi BHYTpU cojieHouaa. CunuTath
COJICHOM]I TOHKUM U O€CKOHEUHO JIJIMHHBIM, a T10JI€ BHYTPU OJTHOPOJIHBIM.

Pa3nen 4. ®uszuka koj1e0aHU U BOJH

bnoxk 1

1. Harmucath ypaBHEHHE TAPMOHUYECKOTO KOJIEOATEILHOTO JBUKEHUS C

aMIUIUTy 10l A = 5 oM, eciu 3a BpeMs t = 1 MuH coBepiiaetcs 150 xonebanwuit
U HavasbHas (a3a konebannit ¢ =n/4. HauepTuTh rpaduK STOTO ABYKCHHS.

2. AMmuTyaa rapMoHHYecKoro kojebanus A = 5 cm, epuoa T = 4 ¢. Haiitu

MaKCUMAITbHYIO CKOPOCTD Vinax KOJICOIIOMICIHCS TOUYKU U €€ MAaKCUMAIIbHOE
YCKOPCHUE Amax.
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3. Iuddepennuansuoe ypaBHEHUE BHIHYKICHHBIX KOJIEOAHUN TTPY>KUHHOTO
MasiTHUKA, MPOUCXOAALINX BJI0JIb ocu OX, UMEET BU]

d’x

_2+

dt
Ha mastHuk neiictByet nepuoandeckas cmia F,=F,cosQt ¢ mukmmaeckoit
yacToTol €. HaliTn aMminTy 1y A U Ha4ajbHYIO0 a3y ¢, yCTAaHOBUBIIMXCS

BBIHYKJICHHBIX KOJICOAHUH MasTHUKA
x=Acos|Qt+¢,|.

d 1 |
2,8?);+a)f)x=;Fx(t).

biok 2

1. ITpu moMo1u 3X010Ta U3MepsIach riryonna mops. KakoBa Obuta riryOrnHa
MOPS, €CJIM IPOMEXKYTOK BPEMEHU MEK]1y BOSHUKHOBEHUEM 3BYKa U €0
MPUEMOM OKa3aJiCsl paBHBIM t =2,5¢? CKIKaeMOCTh BOAbI f=4,6-10""IIa ',
IJIOTHOCTH MOPCKOM Boabl 1,03+10° kr/m’.

2. HaliT cKopoCTb ¢ pactipoCTpaHEHUs 3ByKa B MEJIH.

3. KonebarenbHbI KOHTYP COCTOUT U3 KOHAeHCaTOpa eMKocThio C =25 HD u
KaTyIKH ¢ UHAYKTUBHOCTRIO L = 1,015 I'n. OOknanku KoHAeHCATOpa UMEIOT
3apsan q = 2,5 mxKi. Hanucate ypaBHeHue (¢ yucI0BbIMU KOA(DPUITHEHTAMN)
U3MEHEeHHs pa3HocTH noTeHmanoB U Ha o0KIagKax KOHAeHcaTopa U Toka [ B
nenu. HaiiTi pa3HOCTh MOTEHITMATIOB Ha OOKJIaAKaX KOHACHCATOpa U TOK B
rieriu B MoMeHThI Bpemenn 1/8, T/4 u T/2. Iloctpouts rpadguku 3Tux
3aBUCHUMOCTEH B IIpejiesiax OJHOrO Nepuoa.

4. KonebartenpHbIN KOHTYP COCTOUT U3 KOHJIeHcaTopa eMKOCThio C = 2,22 HO u
KaTymku JyHoi 1 = 20 cM u3 meaHo# npoBoioku auamerpom d = 0,5 mm.
HaiiTu norapugmuyeckuii nekpeMeHT 3atyxanusi N KoieOaHui.

Paszgea 5. BosiHoBast onTuka
biok 1

1. Beimykioe 3epkaiio umeet paauyc kpuBu3Hbl R=60 cMm. Ha paccrosaun a=10
CM OT 3€pKaJia OCTABJIEH IPEAMET BBICOTOMN y,=2 cM. HaiiTu noJyioxkeHne U BbI-
COTy Yy, n300paxkeHus. JlaTh yepTex.

2. BornyTtoe 3epkaino ¢ guamerpoM otBepcTusi d=40 cM UMeeT paanyc KpUBU3HBI
R=60 cm. Haiitn npooipHYyIO X W MONEPEUHYI0 Y chepruuecKyro adeppaliuio
KPaeBbIX JIy4eH, NapauleIbHbIX TJIABHOW ONTUYECKOU OCH.

3. Jlunza ¢ pokycHbIM paccTossHrueM F=16 cM maet pe3koe n3o00pakeHue npeame-
Ta MpU JABYX IOJOXKEHHUIX, PACCTOSIHME MexAy KoTopsiMu d=6 cm. Haiitu
paccTosiHUE A, + a, OT MpeaMeTa 10 IKpPaHa.

4. B neHTpe KBaJApaTHOW KOMHATHI IIOMIAAbI0 S=25 M? BUCHUT Jiamma. Ha kakoi
BbICOTE h OT Moja J0KHA HAXOJUThCA Jamia, YTOObl OCBEIIEHHOCTh B YIJIax
KOMHAThI ObLTa HAUOOJIbIIIEH?
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biok 2

1. B onbiTe FOHra otBepcTHsi OCBEIIATNCh MOHOXPOMATHUYECKUM CBETOM (A=
600uMm). Pacctosiane mexay orBepctusiMu d = 1 MM, pacCTOSIHHE OT OTBEPCTHIA
1o 3kpana L = 3 M. HaliTu nomoxeHue Tpex nepBbIX CBETIBIX MOJIOC.

2. B omnpite ¢ 3epkanamu OpeHens pacCTOSHUE MEK1y MHUMBIMH
n300pakeHus MU uctouHuka ceeta d = 0,5 MM, paccrosiHue 10 3kpana L =5 m.
B 3enenom cBete nony4miinch HHTEPHEPEHIIMOHHBIC MOJIOCKI, PACTIOI0KEHHBIE
Ha pacctosinuu | = 5 MM Apyr oT Apyra. HallTu juinHy BOJIHBI? 3€JI€HOTO CBETA.

3. YcraHoBKa aJig noiay4deHus kojeu HproToHa ocBemaercs
MOHOXPOMAaTUYECKUM CBETOM, MaJAIOLIUM 10 HOPMAJIH K TIOBEPXHOCTH
rutacTuHky. Habmoienne Beercs B OTpaXKeHHOM cBeTe. Pannychl 1Byx
COCEJTHUX TEMHBIX KoJiell paBHbI Tk = 4,0 MM U 1 = 4,38 MMm. Pannyc
KpuBU3HBI TUH3BI R = 6,4 M. HaiiTu nopsiikoBbie HOMEpa KOJell U JUTUHY
BOJIHBI? MAJAlOIEro CBETA.

4. VYcra"oBka i1 noiny4deHus kosen HeroToHa ocBemnaercst
MOHOXPOMAaTHYECKUM CBETOM, MAJAIOIIAM IO HOPMaJU K TOBEPXHOCTH
macTuHKU. Pagnyc kpuBu3HbI TMH3BI R = 8,6. HaOmroaenue Beaercs B
OTpaX€HHOM CBeTe. M3MepeHnsIMH yCTaHOBJIEHO, YTO PAJNyC YETBEPTOTO
TEMHOT0 KOJblIa (CUMTask EHTPATIbHOE TEMHOE IISITHO 3a HYJIEBOE) 4 = 4,5 MM.
Haittu niiuHy BOJIHBI? MaAaloIIero CBETa.

bisok 3

1. Ha MpUTbHYIO MJICHKY MaJaeT OeIbIil CBET MO0J1 yTIoM o = 45° K MOBEpXHOCTH
wi€HKU. [1pu kakoi HauMeHbIIEH TOMIIMHE /1 TIICHKUA OTPa)KEHHBIE JTy4H
OyayT okparieHsl B xkenToid 1BeT (A = 600 um)? [Tokaszarens npenoMiaeHus
MBIIbHOH BOJEI 1 = 1,33.

2. Jlyist u3MepeHus MoKa3aTess MpeIOMIICHUSI aMMHUAKa B OJTHO U3 TUICYEH
untepdepomerpa MaiikeabrCcoHa MOMECTHIN OTKAYaHHYI0 TPYOKy aiuHou | =
14 cm. KoHI1iel TpyOKH 3aKpbLIM IIOCKOTApaIeIbHBIMU cTekiiamu. [Ipu
3aMOJIHEHUH TPYOKH aMMUAaKOM UHTep(DEpEeHIIMOHHAS KapTUHA JJIS ITTUHBI
BOJIHBI A6 590 M cmecTuiiach Ha k = 180 monoc. Halitu nmokazarenb
MPEJIOMJICHHS N aMMHUaKa.

3. Haiitu paanycsl ry IEpBBIX MITH 30H DpeHens, eclii paCCTOSTHUE OT UCTOYHUKA
CBETa JI0 BOJIHOBOW MOBEPXHOCTU d =1 pacCTOAHUE OT BOJHOBOU MOBEPXHOCTH
110 TOYKH HaOmromeHus b = 1 m. JInmnaa BoaHbl cBeTa A = 500 HM.

biok 4
1. Ha mens mmpuHoi a = 20 MKM NaJaeT HOpMaIbHO HNapaJlieIbHbIN MTy40K
MoOHOXpoMatrueckoro ceeta (A= 500 um). Halitu mupuny A uzo0paxeHus
1IEJIM Ha KpaHe, yAAIEHHOM OT 1enu Ha paccrosinue =1 m. [llupunoit
M300paXEHUsI CUUTATh PACCTOSIHUE MEXK]Ty TIEPBBIMU TU(DPaKIIMOHHBIMU
MUHHUMYMaMH, PACIIOJI0KEHHBIMU MO 00€ CTOPOHBI OT TJIABHOTO MaKCUMyMa
OCBEIIEHHOCTH.
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2. Ha nudpakimonHyto peneTKky HopMaabHO MaaeT MydoK CBETa OT pa3psIHON

TpyOKH, HarmOTHEHHOU rereM. Ha kakyio TuHUIO 7, B CIIEKTPE TPETHETO
MopsiAKa HaKIaAbIBaeTCs KpacHast JuHus reiust (A= 670 HM) crieKkTpa BTOPOTo
nopsiaka?

3putenbHast TpyOa roHuomMerpa ¢ AUGPaKIIMOHHON pelIeTKON MocTaBIeHa Mo/
yrioMm A = 20° k ocu kosmmuMmaropa. [Ipu 3ToM B nose 3peHust TpyObl BUHA
KpacHas IMHUs crekTpa renus (A, = 668 uM). KakoBa nocrosiuaas d
TU(PaKIIMOHHOMN PEIIETKH €CIU O] TEM e YIJIOM BUJIHA U CUHSS JTUHUSA (A

« =447 um) Oonee BbIcOKOTO Mopsika? Hanbompmmii mopsiok crekTpa,
KOTOPBIM MO>KHO Ha0JIt01aTh MPU OMOILTH peteTku, k = 5. CBeT najaer Ha
pEIETKY HOPMAJbHO.

bnoxk 5

l.

[Toctostrras mudpaxmmonHoi pemerku d = 2 mkM. Kakyio pa3HOCTh AJIMH
BOJIH 7?7 MOXET pa3pelInuTh 3Ta PEIIeTKa B 001acTh KeNTHIX Jiydert (A= 600 Hm)
B CHIEKTpe BTOpOro nopsanka? [lupuna pemerku a=2,5cm.

Haiitu ko3 duiment orpaxkeHus: R ectecTBeHHOro cBeTa, Majaroliero Ha
crekio (n = 1,54) mox yriiom i mojHOM mosspu3anuy. Halitu cTeneHn
nossipyu3anuy P mydent mpomeamux B CTEKIIO.

Haiitu yron is ToaHON NONsSpU3aIiy MPU OTPAKEHUHU CBETA OT CTEKIIa,
MOKa3aTesb MPEIOMIIEHUS KoToporo n = 1,57.

Jlyu cBeTa mpoXOaUT Yepe3 )KUAKOCTh, HATUTYIO B CTEKJISTHHBIN (n = 1,5)
CoCyJl, U OTpaxkaeTcs OT AHA. OTpaKeHHBIH JIy4 NOJIHOCTBIO MOJISIPU30BAH MPU
naJCHUs €ro Ha JHO COCy/ia Mo yriioM iy = 42°37'. Haiitu moka3aTeib
npesrioMiIeHus XuakocTu. [1oa kakum yriiom 1 JOMHKEH maiaTh Ha JHO COCyIa
Jyd CBETa, UAYIIUN B dTOU KUJIKOCTH, YTOOBI HACTYTIIIO TTOJIHOE BHYTPEHHEE
oTpaxkeHue?

Paspnen 6. KBantoBas ¢pusuka
biok 1

l.

Kakyro momHocts N n3nydenus umeetr Connue? M3nyuenne ComnHila cYUTaTh
OJIM3KUM K U3JTYUYEHHUIO a0COJIFOTHO YEPHOTO Tela. TeMneparypa MmoBepXHOCTH
Comuma T = 5800 K.

Juametp Bosb(hpaMoBoO# criupaiiv B anekTpuueckoit sammnouke d = 0,3 mm,
muHa ciipaiu 1 =5 cm. [Ipu BKITtoUeHHH JTaMIIOUKH B CeTh Hanpsbkennem U =
127 B uepe3 namnouky teuet Tok [ = 0,31 A. Haittu Temneparypy T cnmpanu.
Cuutarh, YTO IO YCTAHOBJIICHUU PABHOBECHS BCE BBIJICIISAIONICECS B HUTH TEIIO
TepsieTcs B pe3yibTaTe u3ityyeHus. OTHOIIEHHE YSHEPreTUUECKUX CBETUMOCTEM
BOJTb(hpama 1 aOCOFOTHO YEPHOTO TeJa I JaHHO# Temmeparypsl k = 0,31.
Temnepatypa T aGCOIIOTHO YEPHOTO TEJIa U3MEHUJIACh ITPU HarpeBaHUU OT
1000 no 3000 K. Bo ckoybKO pa3 yBEIUUWIACH ITPU 3TOM €0 SHEPreTUUECKast
cBeTUMOCTh R,? Ha CKOIbKO M3MEHUIIACh JJIMHA BOJIHBI, HA KOTOPYIO
MPUXOJIUTCSI MAKCUMYM CIIEKTPAIbHOM MIIOTHOCTH SHEPTeTHYECKON
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cBeTUMOCTH? BO CKOJIBKO pa3 yBeIMUYMIaCh €ro MaKCUMallbHas CIIEKTpaJibHAas
IJIOTHOCTh YHEPreTUYECKON CBETUMOCTH 7

4. DIEeKTpOH HaXOJUTCS B OTHOMEPHOU NMPSAMOYTOIbHONU MOTEHIUATBHOU SIME C

aOCOIIOTHO HEMPOHUIIAEMBIMU CTEHKaMH. HaliTu mupHHy sSIMBI, €CJIM Pa3HOCTh
SHEPrUU MEXIY YPOBHIMHU ¢ M, =2 u N, =3 cocrasisier 4 E=0,303B.

Pasznen 7. Atomnas pusuka
biok 1

1. C xakoii CKOPOCTHIO V JIOJKEH JBUTATHCS AJIEKTPOH, YTOOBI €0 UMITYJIHC ObLI
paBeH UMITYJIbCY (DOTOHA C IITMHOW BOJHBI A=520HM ?

2. Ilpu BBICOKHX 3HEPrUSX TPYAHO OCYLIECTBUTH YCIOBHS IJIs1 U3MEHEHUS IKCIIO-
3UIMOHHOM 03Bl PEHTTEHOBCKOTO U TaMMa-U3JIyYE€HHUI B PEHTT€HaX, [I03TOMY
JIOITyCKAeTCsl IPUMEHEHHNE PEHTIeHA KaK €IMHULIBI 103l JJI U3JIyYEHUH C
sHEpruer KBaHTOB 10 A= 3 M»1B. Jlo kakoil npeaenbHON JIIMHbI BOJIHBI
PEHTI€HOBCKOTO U3IyYEHUs MOKHO YIOTPEOISITh pEHTIEH?

3. PeHTreHOBCKHUE JIY4H C JUTMHOU BOJHBI Ay = 20 IIM HCIBITHIBAIOT KOMITTOHOB-
CKoe paccesHue 1noj yriiom ¢ =90 °, Halitu uameHenue A A JiIuHbl BOJHbI
PEHTI€HOBCKUX JIy4el MPU PACCESIHUM, a TaKKe dSHEPTHi0 We U UMITYJIbC DJIEK-
TPOHA OTAAYH.

4. Haiitn HauOOJIBIIYIO [UTHHY BOJHBI A, B yIBTPA(UOIECTOBON 0OIACTH CIIEKTPa

BOJI0poJia. Kakyro HAaMMEHBIIIYI0 CKOPOCTh Vimin IOJIKHBI UMETh 3JIEKTPOHBI,
qTOOBI TIPU BO30YXKJIECHUH aTOMOB BOJIOPO/JIa yAapaMu AJIEKTPOHOB MOSBUIIACH
3Ta JIUHUA?

9.6.2 KOHTpPOJIbHBIE BONPOCHI JIJIS1 3AlIUTHI JIA00PATOPHBIX padoT

CemecTtp 2

JIP Nel Teopus norpemnocteit, [Ipocreiiine namepenus

L=

Q=N

9.

UYro Ha3bpIBaE€TCSA U3MEPEHUEM (PU3UUECKON BETUUNHBI?

Kakoe n3mepenne Ha3pIBaeTCs NpsIMbIM?

Uro Ha3bIBaeTCA IEUCTBUTEIbHBIM 3HaYE€HUEM (DU3UUECKON BEITMUMHBI?
Urto Ha3bIBaeTCst aOCOMIOTHOM, OTHOCUTENIHHON MOTPEIIHOCTHIO U3MEPEHUS?
[ToueMy BO3HMKAIOT OTPEIIHOCTU U3MEPEHNIA?

Urto Takoe abCoIOTHAS MOTPEIIHOCTh?

YTo Takoe OTHOCUTEIIbHAS ITOTPELIHOCTD?

Yro Takoe AJOBEPUTEIbHBIN UHTEPBAII?

Kak npou3BoasT OKpyIjieHue YuCI0BOI0 3HAYEHUS CPEAHETO
apuPpMETHIECKOTO?

CKoJbpKO 3HaYalMX Hu(p OCTaBISIETCA B OKOHYATEIBHOMN 3aITUCH MOTPEITHOCTH
pe3yiibTaTta u3MepeHust?

10.Kakoe n3mepeHmne Ha3bIBa€TCs KOCBEHHBIM?
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11.Kak onpenensercss HOrPEelIHOCTb PE3YIbTaTOB KOCBEHHBIX U3MEPEHUM ?

JIP Ne2 N3mepeHne yCKOpeHHUs: CBOOOJHOrO MaJAeHMs C IOMOIIbI0 Tprudopa ATByna

JlaiiTe onpeeneHre 3aK0OHa JUHAMUKHU BPAIIATEIbHOTO JIBUKEHUS CUCTEMBbI
MaTEPUAITLHOU TOYKH.

JlaiiTe onpeneneHne BEKTopa MOMEHTA CHUJIBL.

KakoBbI HampaBieHUsI BEKTOpa yIJIOBOr0 MEepEeMENIEHHUS, YTIIOBOM CKOPOCTH,
YIJIOBOT'O YCKOPEHHMS IIPU BpallaTEIbHOM JABUKECHHUU?

JlaliTe CpaBHUTEIBHYIO XapaKTEPUCTUKY BpPaAIlATEIIbHOMY U IOCTYIIATEIbHOMY
JIBUKEHUSIM, X OCHOBHBIM KMHEMATUYECKUM U JTUHAMUYECKUM
XapaKTEepPUCTUKAM, a TAKKE YPABHEHUSIM M CIIOCO0AM MX PEIICHHUS.

[Tpu KakOM yCIOBHH CHUJTBI HATSDKEHHSI HUTH 110 Pa3HbIE CTOPOHBI OJI0Ka MOKHO
CUUTATh OJMHAKOBBIMU?

[Tpu kakOM yCIOBUU MOKHO IPEHEOPEUb MOMEHTOM MHEPIIUHU OJI0KA MAITUHBI
ATByna, HE IOMycKasi OO0 OMIKUOKU B paCYETe YCKOPEHUS TEJl CUCTEMBI?
Ha3zoBuTe BO3MOXKHbBIE NPUYUHBI TTOSIBICHUS CUJI TPEHUS, KOTOPHIE
KOMIIEHCUPYIOTCS B 3aaHuu 17

MoOMEHT KaKoi CHJIbI TPUIJIOKEH K OJIOKY MalliuHbl ATByAa?

JIP Ne3 OHpG,Z[eJICHI/IG OTHOIICHUA TCIINIOCMKOCTH I'a3a IpHu IMOCTOAHHOM JAaBJICHUH K
TCIIJIOCMKOCTH I'a3a IIPpH IOCTOAHHOM o0BeMe 110 MCTOAY KJIGMaHa-]_IeBOpMa

)}

. YTo Ha3bIBaeTCH TEINIOEMKOCTRIO BerlecTBa? Y AeNbHONU TEIIOEMKOCTBIO?

MonsipHOI TEMI0EMKOCTBIO?

UYrto Ha3bIBaETCA HJI€ATbHBIM ra3oM?

[Tonyunre BeIpakeHHE 11 BHYTPEHHEN SHEPTUH MPOU3BOIBHON MACChI
UJCAIBHOIO ra3a U 0OBICHUTE U3 YETO CKIIAJIBIBAETCS BHYTPEHHSS SHEPTUs
UJIEATBHOTO rasa.

Uem onpenenseTcss YUCIO CTETeHEH CBOOOIbI CUCTEMBI?

3anumute U chopMyIUpynTe 1-e Hayaao TepMOIUHAMUKH.

BriBeauTe BbIpakeHUE ISl MOJISIPHBIX TEMJIOEMKOCTENW HICAJIBHOTO ra3a 4epe3
YHCJIO CTENEHEN CBOOO/IBI.

3anuiure ypaBHEHUE Ta30BOT0 COCTOSHUS ISl ©30XOPHOT0, U300apHOTO,
U30TEPMUYECKOTO U aadaTUUYECKOI0 MIPOLECCOB U 1-€ Hayano TepMOIUHAMUKI
IUISL 3TUX IPOLIECCOB.

JIP Ne4 N3yueHue CBOMCTB MOBEPXHOCTH KUIKOCTH

[IpuBeauTe CUIOBOE U SHEPTrETUUECKOE OMpeeseHrne ko3 duiimenTa
NIOBEPXHOCTHOT'O HATSKEHUS U YKAXKUTE €r0 pa3MEPHOCTb.

Hapucyiite rpaguk 3aBUCHMOCTH SHEPTUU B3aUMOJICUCTBHS IBYX MOJIEKYJI OT
PAcCTOSHUS MEXIY HUMU.

. Yem 00yCIIOBJIEHO CYIIECTBOBAHUE CUJI IOBEPXHOCTHOTO HATSKEHUS?
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8.

9.

Kak xor¢ppunmeHT moBepXHOCTHOTO HATSHKEHUS 3aBUCUT OT TeMriepatyphi? [lpu
KaKO# TeMIlepaType ero 3HaueHUue paBHO HYJII0?

. Urto Ha3bIBaeTCs MOBEPXHOCTHOM 3HEpruei? [louemy ®KUAKOCTh CTPEMUTCS

YMEHBIINUTH CBOIO IIOBEPXHOCTH?

. Yem 06y0JIOBJI€HO CymeCTBOBAHUC JOMOJHUTCIIBHOIO JaBJICHHA, CO3/1aBaCMOI0

UCKPHUBJICHHON TTOBEPXHOCTHIO KHUIAKOCTH?

Kakum oOpa3zom B HacTosmiel padbote onpeaensercs ko3P OUIueHT
TTOBEPXHOCTHOTO HATSHKCHUS?

Ha 4ro 3aTpaunBaeTcst paboTa IpH yBEIMYSCHUH MTOBEPXHOCTH KUIKOCTH?
OnummmTe XapakTep B3auMOJICHCTBUS MOJIEKYJ B KUJIKOCTH.

10.00BsicHUTE KaMWUISIPHOE MOAHITHE (OMyCKaHUE) )KUIKOCTH.

JIP Ne5 OmnpeneneHue TMHAMUYECKOW BA3KOCTH aBHALIMOHHOTO Macja

[—

. Uto xapakTepHu3yloT TUHAMUYECKAs] U KUHEMaTUYeCKasi BI3KOCTH?

Kak 3aBUCAT OT TeMIiepaTyphbl BA3KOCTH OOJIBIIMHCTBA KUJIKOCTEN ?

Kaxoii 0e3pa3mepHblii KOMIUIEKC ONPEACIIAET XapakTep 00TeKaHus TBEPIOro
TeJIa )KUIAKOCTHIO?

Hanummre u nosicaute Boipaxenue s cuibl CTOKca U CHIIbl ApXuMena.
Kakue cuiibl JEHCTBYIOT Ha IIapUK, NAJAOIINI B BA3KOU )kuaKocTH? Kak atn
CHWJIBI CBSI3aHBI MEXAY COOOM B CIyyae yCTaHOBMBILETOCS JBUKECHUS?
ITouemy 13 pacy€TOB ClIELyET HCKIFOUYNUTH JaHHBIE, [IOJYyYEHHBIE B CIIydac
NaJeHUs IIapyKa ¢ MPWIMIIIAMU K HEMY ITy3bIpbKaMH BO3/1yXxa?

BiusroT 51 pa3Mepsl cocyia, B KOTOPOM HaXOAUTCA KUIKOCTh, HA BEIIMYHUHY
CHUJIbI COITPOTUBIICHUS TPEHUIO, IEUCTBYIOLIEH HA TENO, IBUKYLIEECS B 3TOU
wuakoctu? Ecnu na, To nouemy?

JIP Ne6 M3mepenue yneapbHOro CONpOTHUBIIEHUS TPOBOIHUKA

. Uto Ha3bIBaeTcs cuioi Toka. Jlaitte onpenenenue. Hanummre dhopmyiy,

CBSI3BIBAIOIIYIO CHJTY TOKA C DJICKTPUUYECKUM 3apsIOM, TPOXOISAIIUM T10
MIPOBOJTHUKY.

Kakue yactuiipl 00ycinaBiInBarOT 3IEKTPUUECKUI TOK B MeTaiax?
Chopmynupyiite u HanumuTe 3akoH Oma 1711 OTHOPOTHOTO y4yacTka nenu. B
KAKWX €IUHULIAX U3MEPSIOTCS BXOASAIINE B HETO BEJTUYUHBI?

OT KakuxX mapaMeTpoB 3aBUCHUT JIEKTPUUECKOE COMPOTUBICHUE TPOBOIHUKOB,
HaIllpuMep METAJTTMYECKOU MPOBOJIOKU?

. Uto Takoe y/IeIbHOE 3JIEKTPUUECKOE COMPOTUBIICHUE MTPOBOIHUKA. DU3UUECKUIA

CMbICI. EnnHMna n3mMepeHusl.
Kak 3aBucuT ynenpHOe CONPOTUBIEHUE METAIINYECKUX IPOBOJHUKOB OT
TEMIIEPATYPHI?

. Uto Ttakoe npsmeie uzmepenus? [Ipuseaure npumepsl. Kak onpenensercs

NOTPEIIHOCTD MPSMBIX U3MEPEHUI?
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8.

Urto Takoe kocBeHHbIe n3Mepenusi? [Ipusenure npumepsl. Kak onpeaensercs
HNOTPELIHOCTh KOCBEHHBIX U3MEPEHUIT?

JIP No7 OnpeneneHnne ropu30HTaIbHON COCTABIIAIONICH HANPS)KEHHOCTH MAarHUTHOTO
noJjst 3eMJiu

W

S

Kakum o0pazom MOKHO HU3MEPUTh BEPTUKATIBLHYIO COCTABJISIONIYI0O MAarHUTHOTO
1oJist 3eMJIM C TIOMOIIBIO TaHTeHC-TalibBaHOMeTpa? Hy»XHO I U3BMEHUTH ero
KOHCTPYKIIMIO U KaK TO CAENIaTh?

Urto xapakTepu3yoT BEKTOpa MarHUTHON MHIYKIIMH U HAIIPSKEHHOCTH
MAarHUTHOTO TOJIS U KaKOBA 3aBUCUMOCTb MEXIYy HUMU?

[TpuMeHUTH TpaBUIIO OypaBUMKa TSl ONPEIeTISHUS HAalIPaBICHNS MAarHUTHBIX
MoJie MPSMOTO U KPYTOBOTO TOKA.

CdopmymupoBaTs u 3anucath 3akoH bruo-CaBapa-Jlamaca.

BriBecTr Hanps>KeHHOCTh MArHUTHOTO TOJISI TPSIMOTO TOKA KOHEYHBIX Pa3MEPOB.
BriBecTn Hanps>KeHHOCTh MAarHUTHOTO TOJISI HA OCH M B LIEHTPE KPYrOBOT'O TOKA.

JIP Ne8 Omnpenenenue yIeabpbHOTO 3apsja 3JIEKTPOHa

N —

kW

. UeMy paBHa 110 BEIMYMHE U HanpasieHuto cuia Jlopenna?

KaxoBa TpaekTopus IBUXKYIIENUCS 3apsDKEHHON YacTHUIbL, ABUKYIeHcs: 1) 1o
HaIIPaBJICHUIO MarHUTHOTO MOJISA; 2) NEPIEHUKYJIIPHO MAarHUTHOMY TIOJIO; 3)
noj yriioMm 30° K MAarHUTHOMY MOJTIO.

Kax naiitu abCoMIOTHBIN 3apsij] 2JIEKTPOHA, 3HAS €ro yACIbHbIN 3apsi?
BriBecTu pacdeTHyro GpopMyIty /IS ONpeneseHus yAeIbHOTO 3aps/ia HIeKTPOHA.
OnummmTe METOT, MPUMEHSIEMBIN B TaHHOU padoTe. Kakue ere CymecTByoT
METO/IbI OTIPEEIICHHS] YAEIBHOTO 3apsiaa?

Cemectp 3

JIP Nel MccnenoBaHnue CBOMCTB CTOSTYMX AJIEKTPOMArHUTHBIX BOJIH

—

. UTo Ha3bpIBAETCS AJIEKTPOMArHUTHOW BOJTHOM, Kakhe €€ CBOMCTBA?

3anumuTe ypaBHEHUE 3JIEKTPOMATHUTHOW BOJIHBI U TIPOKOMMEHTUPYUTE €TO0.
JlaiiTe onpeienenye mapaMeTpaM BOJIHBI A, w k. 3aMUIINTE COOTHOMIEHHUS,
KOTOpPBIE CYLIECTBYIOT MEXY HUMM.

Kaxkoit OyaeTr ckopoCcTh paclipOCTpaHECHUS | JTMHA 3JIEKTPOMArHUTHON BOJTHBI B
JMRJICKTPUUYECKOl cpene?

. Urto Takoe cTosiure 3IeKTPOMarHuTHEIE BOJHBI? Kak oHn 00pasyroTcs?

JanumuTe 1 TPOKOMMEHTUPYWUTE YPABHEHUE CTOSTYEN DIIEKTPOMArHUTHON
BOJIHBI.

. UTo Takoe y37bl U IyYHOCTH CTOSTYEN BOJIHBI? Kakue ycimoBus nux

BO3HUKHOBEHUSA?

41



8.

3anuIInTe BBIPAXKEHUS 111 KOOPJAMHAT y3JI0B M IIyYHOCTEW CTOSYEH BOJIHBI.
KakoBo paccrosiHue Mexay coceTHUMHM y3JaMu (ImydyHocTsiMu)? KakoBo
paccTosiHKe OT y3J1a 0 OJvKaliie my4yHOCTH ?

JIP Ne2 Omnpenenenre (pOKyCHOTO pacCTOSIHUS JIMH3bI

W

JlaliTe onpeesieHre ONTUYECKON OCH, (POKATIbHOM IJIOCKOCTH U TJIIaBHBIX
(hOKyCOB JIUH3HI.

[Ipu KakuX yCIOBUSIX CHCTEMa U3 COOMPAIOIICH U paccenBaroliel TMH3 OyaeT
JaBaTh JEHCTBUTEIBHOE U300pakeHue?

JIyist kKakux Jydeil mpuMeHnma popMmysia JUH3bI?

B dem 3akirogaeTcs sSBICHHUE XpOMATHUYECKON abepparuu, chepruuecKou
abepparuun?

JI1st Kako# 1ieu MPUMEHSIOTCS Tpu poTorpadrpoBannu CBETOOUILTPHI?
OnummTe METOMKY U3MEPEHHS POKYCHOIO pACCTOSIHUS JJI PACCEUBAIOIIEH
JIUH3BI.

[Tokaxkute, 4TO €CIU PACCTOSTHUE MEXKY OOBEKTOM U SKpaHOM mpeBbimiaet 4F,
TO U300pakKeHUE Ha SIKPAHE MOKET OBITh MOJYUYEHO MPH JABYX Pa3IMUHbBIX
MOJIOXKEHUSIX JINH3BI.

JIP Ne3 MopenvupoBaHue ONTHYECKUX MPUOOPOB U ONPEACIICHUE UX YBEIUYCHUS

)]

Kakue kapauHanbHble TOUKM U INIOCKOCTH OINPEIEIISIIOT IEHTPUPOBAHHYIO
onTtuueckyro cuctemy? Uto Takoe (hOKyCHOE pacCTOSTHUE U ONITUYECKas CHUIIa
CUCTEMBI?

Harmumute dhopMysny eHTpUPOBAHHONW ONTHYECKON CHCTEMBI.

Kaxkas muH3a Ha3pIBaeTcs coOuparorias, a kKakas paccenBaronias? Kakue
M300paKeHUs Ha3bIBAIOTCS JEUCTBUTEIBHBIMU, 4 KAKWE MHUMBIMU ?

Urto Takoe Teneo0hEKTUB U YEM OH OTJIMYAETCSI OT 0OBEKTUBA?

N3 xakux OCHOBHBIX 2JIEMEHTOB COCTOUT 3pUTENIbHAS TPyOa (TENEeCKON) U KaKue
(GYHKIIMU 3TH 3JIEMEHTHI BBITIOJIHSIOT?

[Tosicuute xon nydeit B Teneckone Kemiepa. B uem ero npenmymniecTBo no
CpaBHEHHMIO ¢ TeneckonoM ['anunes? B yuem npenmyiectBo teneckona [ anues?
Kak onpenensiercst yBenuueHue teneckona?

JIP Ne4 Ompenenenre MOCTOSIHHON TU(PAKIIMOHHON PEIIEeTKH

N —

oW

Yro takoe audpakmus?

Yro Takoe nudpaknuonHas pemerka? Kak 3anucsiBaercs popmyna s
TU(pPaKIMOHHOMN pereTku?

Kak, ¢ noMonipto qudpakiinOHHOMN peleTKH, ONPeIeInTh JJIMHY BOJIHBI cBETa?
Ckoibko qu(pakIMOHHBIX MAKCUMYMOB MOKHO Ha0Jt01aTh Ha SKpaHe?

. UTo Takoe «HyJIE€BOW MAKCUMYM»?
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6.

7.

Kak ckaxxercs Ha U pakIMOHHON KapTHHE (HA 3KpaHEe) YMEHBIICHHE
napaMeTrpa TudpakMOHHON pereTKu?
IIpu kakoM ycinoBuM TU(pPaKIKUA CTAHOBUTCS 3aMETHOM (O0IBIION)?

JIP No5 Omnpenenenue paanyca KpUBU3HBI C TOMOIIBIO KoJiel] HproToHa

=

Urto Ha3pIBaeTCS MOJI0CAMH PABHOTO HAKJIOHA M PABHOW TOJIITUHBI?

[Touemy kombiia HproTOHA — 3TO TUHUYM PABHOU TOJITUHBI?

OObsicHUTE MEXaHU3M BO3ZHUKHOBEHUS KoJjel] HpioToHa.

BriBenure hopmyiy paauycoB CBETIIBIX U TEMHBIX KoJiell HproToHa rpu
HAOJIIOICHUH B OTPAKEHHOM CBETE.

3anumurte GOpMyJITbl pauyCOB TEMHBIX M CBETJIBIX KOJICI B IPOXO/ISIIEM CBETE.

JIP Ne6 MccnenoBanue CBOMCTB MNOJISIPU30BAaHHOIO CBETA

W

Kaxkue cBeToBbIE JTyur Ha3bIBAIOT: @) €CTECTBEHHBIMU; 0) MOJISPU30BAHHBIMU; B)
YaCTUYHO MOJIIPU30BAHHBIMU? T') TIJIOCKO-TIOJISIPU30BAHHBIMHU; /1) SJUTUITHYECKU
MOJISIPU30BAHHBIMU; B) TIOJISIPU30BAHHBIMU 110 KPYTY?

Kakyto BenmumHy Ha3bIBAIOT CTENEHBIO MOJAPU3ALIMU CBETOBOIO Jiyua? Uemy
paBHa CTEIEeHb MOJISIpU3AIMU: a) €CTECTBEHHOTO JIyya; 0) II0CKO-
MOJISIPU30BAHHOTO JTy4a?

Kaxoit npubop Ha3bIBaeTCs MOJISIPU3ATOPOM, aHATH3ATOPOM?

N300pa3ute pacnonokeHue Jyue B ciydae MoJyYeHHs TI0CKO-
MOJISIPU30BAHHOTO CBETA MPU OTPAKEHUU OT AUAJIeKTpuKa. Kakon u3 nyden B
ATOI CXeMe: a) ECTECTBEHHBII; 0) YaCTUUHO MOJISIPU30BAHHBIN; B) TIOCKO-
NOJIIPU30BAHHBIN ?

Chopmynupyiite 3axkoH bproctepa. [Ipu kakoM COOTHOIIEHUY YTJIOB MAICHUS U
IPEJIOMJIEHHS] CBETOBOTO JIy4a HAOII0JaeTCs OJIHAS MOJISIpU3aLusl CBETa MIPU
OTPaXE€HUM OT IUIJICKTPUKA?

B dem 3akiroyaeTcs sBiI€HUE JBOMHOIO JIyYEPEIOMIICHHS U KaK OHO
oObsicHsaeTcs? Kakoe HanpaBiieHHe B KPUCTAJLJIE HA3bIBAETCSA ONTUYECKON OChIO?
ChopmynupyitTe 3akoH Mastoca.

JIP N7 ccnenoBanue qucnepcuy ONTUYECKOTO CTEKIa

s

N3 Kakux OCHOBHBIX YacCTEW COCTOUT TOHUOMETP, UX Ha3HaAUeHUe?

Uto Takoe aucnepcus ceeta’?

Uem oTan4yaeTcs HOpMaibHas AUCHEPCHS OT aHOMAJIbHOM ?

[1o kakuM nmpHU3HAKaM MOXKHO OTJIMYUTB CIIEKTPHI, OJTYYEHHBIE C TOMOIIBIO
OpU3MBbI U TU(PPAKITMOHHON PEIIETKH?

B 4ém 3aKir04aroTcsi OCHOBHBIE TIOJIOKEHHUS M BBIBOJBI 3JIEKTPOHHOM TEOPUHU
JUCIIepcrn cBeTa’?

[ToueMy mMeTaibl CUIIBHO MOTJIOUIAKOT CBET?

43



9.6.3 TumoBble CUTYAUHOHHBbIC 3a4a4¥ /JA I[POBEACHUS TEKYIIero
KOHTPOJIA

1. Bepronér Ingenuity 19 anpens 2021 roga coBepuini CBOM NMepBbIi TECTOBBIN
noiET Ha Mapce, NOAHABIIMCH Ha BBICOTY 3 METPa, 3aBUC HaJl IOBEPXHOCTHIO MPHU-
MepHO Ha 30 CeKyH/I, OCcie Yero YCIEIHO OMyCTHIICS 0OpaTHO Ha TOBEPXHOCTH TUIa-
HETHI.

PaccumnraiiTe BO CKOJBKO pa3 OTIMYAETCA YIJIOBasi CKOPOCTh BPAlllEHUs] BUHTA
BepToJieTa B atMocdepe Mapca, mpu KOTOPOM OH MapHT, OT YIJIOBOM CKOPOCTH, TIPH
KOTOpPOH TapeHue BEpTOJIeTa TOCTUraeTcs B armochepe 3emitn.

2. 13 anpens 2029 roga okono3zemMHubIl actepoua Anoduc guamerpom okojo 330
M MPOJIETUT Ha paccTosHUU 0KoJIO 31 900 kM OT MOBEpXHOCTH Haliel mianersl. Ho
€CTh BEPOSATHOCTb, UTO Amoduc, MpUOIU3UBIIUCH K 3eMJIe, MOXKET MPOCKOYUTH Yepe3
TaK Ha3bIBAEMYIO «3aMOYHYIO CKBRXXUHY» - OY€HBb HEOOJIBIIIYIO 00JaCTh OKOJI03EM-
HOTO MIPOCTPAHCTBA, B KOTOPOH OJiarofapsi TpaBUTAIlMU IIJIaHETHI, OpOUTa acTepoua
MOKET U3BMEHUTHCS TAK, YTO CIIETIAB OYEPEAHOM KPYT, OH MOXKET YJIapUTh 10 3eMJIE
B 2036-M (Tak ke, 13 anpens), Wiy BO BpeMsl OJTHOTO U3 TTOCIEAYIOMINX [TUKINIECKUX
CONMKEHUH C HAIlIeH MIIaHETOM.

[Ipennoxkure BapruaHThl NPEIOTBPAILEHHS YTPO3bl CTOJIKHOBEHHUS aCTEPOUIA C
3emuieii u faiiTe ux Gusndeckoe 000CHOBAHHE.

9.6.4 KoHTpoJIbHBIE BONPOCHI NMPOMEKYTOYHOH ATTECTAIMM MO UTOram
OCBOCHMS JUCHHUILIAHBI

2-ii cemecTp
IlepeyeHb BONIPOCOB K IK3aMEHY:
Mexanuka
1. OcHOBHbIE TOHSITUS KUHEMATHKW MOCTYHAaTEJIbHOTO JBUMXKEHUS: CKOPOCTb,
YCKOpEHHUE, TPACKTOpUsl, MyTh, LIEHTP Macc. CUCTEeMBbI KOOPIMHAT.
2. BpamarensHoe npmxeHue. LleHTpocTpeMuTenbHOe (HOpMaIbHOE) YCKOPEHUE,
yIJ0Basi CKOPOCTh, YTIIOBOE YCKOPEHUE, paIuyC KPUBU3HBI.
3. Jlunamuka. MatepuanbHas touka. Cuna. Macca. Umnynsc. MHepuunanbHbie
cucTeMbl 0TCUYETA. 3aKoHbI Hpr0TOHA.
4. II-o#i 3axkoH HproTOHA. 3aKOH COXpaHEHUS UMITYJIbCA.
5. PeakTHBHOE NBUKEHHE. Y PAaBHEHUE IBUKEHHUS TEJa C IEPEMEHHON MaCCOM.
6. bauszko- u panbHOAeWcTByromKe cuibl. Cuibl TpeHus. CHIIbI yOPYTOCTH.
3aKOH BCEMUPHOTO TATOTCHUSI.
7. KocMuueckue CKOpOCTH.
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8. Pabora. Kunetnueckas u nmoTeHIUagbHas SHEPrUH. 3aKOH COXPAaHEHUs Mexa-
HUYECKON SHEPTUH.

9. LentpanbHbId yaap.

10.OcHOBHOM 3aKOH AMHAMHUKa BpallaTebHOrO ABWKEHUSA. MOMEHT cuibl. Mo-
MEHT umnyJsbca. MomenT unepuuun. Teopema I rorirenca-1ITelinepa.

11.KnHetnueckas 3Heprus BpalArOIIErocs Tea.

12.3ak0H coXxpaHeHUI MOMEHTA UMITyJIbca. [ MpOoCKoIl.

13.'apmonnyeckre KoyieOaHU M HX MapamMeTpbl. YpaBHEHUS KOJIeOaHM
NPYXUHHOTO, MAaTEMaTHYECKOT0 ¥ (PU3UYECKOT0 MASITHUKOB.

14.Co0OcTBeHHBIE M BBIHYXKICHHBIE KoyieOaHWd. 3aTyxarwolue KoneOanus. Pe3o-
HaHC.

15 ITpunuun otHocutenbHocTy ["anunes. [loctynaTel cienuanbHONM TEOPUU OTHO-
CUTEJILHOCTH.

16.I1peo6pazoBanus Jlopenma. OTHOCUTENBHOCTh PACCTOSHUNA U MPOMEKYTKOB
BPEMEHH.

17.CBs13p MacChbl M DHEPTHH.

TepMmoannamuka

18.M3omporiecchl. 3aKOHBI UACATBHBIX Ta30B

19.MonexynsipHO-KHUHETUYECKast Teoprs (OCHOBHBIE MOJIOXKEHUs). 3aKOH ABOraj-
po. YpaBuenue Knaneitpona-Kiaysuyca.

20.Pacnpenenenne MakcBemia MOJIEKYJN MO CKOpocTsAM. CpenHsisi CKOpOCTb.
CpenHss KkBaapaTU4Hasi CKOPOCTb.

21.bapomerpuueckas popmyna. Pactipenenenue bonsiimana.

22. Jlnbdy3usa. Bayrpennee tpenue. TemaionpoBOIHOCTb. Y paBHEHHS IS OIUCA-
HUS 3TUX MPOIIECCOB.

23.TemnoémkocTts U €€ Buasl. Dopmyiia Matiepa.

24.11epBoe HayanO TEPMOJNHAMUKH.

25.Amabatuueckuii porecc. @opmyina Ilyaccona. Pabota B u30- u aguabaruue-
CKHX IIpoLIecCax.

26.MoJiekyIsIpHO-KHHETHYeCKast Teopus TerIo€éMKocTU. CTeneHu CBOOOIbI.

27.Kpyrossie npoueccsl. [{ukn Kapho.

28.Cratuctuyeckuii cMbica s3HTponuu. @opmyna Knaysuyca.

29.BTopoe Hayaio TepMOAMHAMUKH.

30.PeanbHble ra3el. 30TepMbl DHnproca. YpaBHeHue Ban-nep-Baanbca.

31.9ddext Ixoynsa-Tomcona. CxxukeHne Ta3os.

32.Kuakoctu. [ToBepxHoctHoe HaTskeHune. Dopmyna Jlamnaca.

33.CtpoeHue TBEPIBIX TeJl. DHEPTUs MOJIEKYJI ra3a, >KUJIKOCTH U TBEPAOTO Tea.

DJIEKTPOAMHAMHUKA

1

2.
3.
4.

3akoH KymoHna.

HanpskeHHOCTh 2JIEKTPUYECKOTO MOJIS.
DnekTpuueckoe noJie. HanpspkeHHOCTh Tos.
[IpyuHIMT CYTIEPIIO3UITUN SIESKTPUUECCKUX TTOJICH.
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9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
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[Torok HanpsixkenHocTH. Teopema OcTtporpaackoro—I aycca ans
AIEKTPOCTATUYECKOTO MOJISI B BAKyYyMe.

PaGota, coBeprraemas cruiramu 3JIEKTPOCTATHUECKOTO OIS TIPH TTePEMEIICHUH B
HEM JJIEKTPUYECKOr0 3apsiaa.

[ToreHuman 3JeKTPOCTATUYECKOTO TOJIS.

[Tpumepsl npuMenenust Teopembl Octporpaackoro—I aycca k pacyery
AIEKTPOCTATUYECKUX I10JIEH B BaKyyMe.

JumionpHbIE MOMEHTBI MOJICKYJT IUDJICKTPHKA.

[Tonspuzauus AUIIEKTPUKOB.

Teopema Octporpaackoro—I aycca . Ajist 3I€KTpOCTaTUUECKOTO OIS B CPENE.
VYcnoBus 15 3JE€KTPOCTATUYECKOr0 TOJISl HAa TPAHUIIE pa3zena U30TPOIHBIX
JTUBJIEKTPUUECKUX CPE/I.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DNEKTPOEMKOCTh YEAMHEHHOTO MPOBOIHUKA.

Bzanmnast eMkocth. KoHI€HCATOPBL.

DHeprus 3apsiKEHHOTO MPOBOJHUKA U AJIEKTPUUYECKOIO MOJIS.

ITonsiTHE 00 PIAECKTPUYECKOM TOKE.

Cuna ¥ II0THOCTH TOKA.

OCHOBBI KJITACCUYECKOM AJIEKTPOHHON TEOPUU FIEKTPONPOBOJHOCTH METAIIIOB.
CTOpOHHME CHUJIBI.

3akonsl OMa u Jxxoyns—JleHna.

[TpaBuiia Kupxroda.

3akoHsbl asekTposin3a Papazaes, DIEKTPOIUTHYECKAS JUCCOLAALIMS.
ATOMHOCTb JIEKTPUYECKUX 3aPSI/IOB.

DNEeKTpOIUTHYECKAs! TPOBOANUMOCTD HKHUJKOCTEH.

DIEKTpONPOBOAHOCTH T'a30B.

[ToHsATHE O pa3IWYHBIX THUIIAX Ta30BOTO pa3psja.

Hexoropsie cBeneHus o miasme.

MarnutHas naaykuusa. Cuna Jlopenna.

3akoH Amrmepa.

3akon buo—Caapa—1Jlamnaca.

HexoTopsklie mpocreiiiire npuMepbl MAarHUTHBIX MOJIEH B BaKyyMe.
MarsnuTHoe B3aMMOJIEHCTBUE TPOBOJHUKOB ¢ TOKaMu. KOHTYp ¢ TOKOM B
MAarHWTHOM IIOJIE.

3aKOH IMOJHOT0 TOKA JIs MArHUTHOTO TOJISl B BAKyyMe€.

Marunuthabiii notok. Teopema Octporpaackoro—I aycca st MAarHUTHOTO TOJIS.
PaGoTta nmepemenieHust MpOBOIHUKA C TOKOM B IMTOCTOSTHHOM MAarHUTHOM TIOJIE.
JIBr>keHME 3apsSyKEHHBIX YaCTHUIl B IOCTOSHHOM MarHUTHOM TOJIE.

SBnenue Xomna.

VY nenbHbIN 3apsa yacTull. Macc-CreKTpoMeTpHs.

Yckoputenu 3apsoKEHHBIX YacTHII.

MaruuTHble MOMEHTBI AJIEKTPOHOB U ATOMOB.

ATOM B MarHUTHOM MOJIE.

JlnaMarHeTHKY U MapaMarHeTUKA B MarHUTHOM TIOJIE.
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44.
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

MarsuTtHOe 110J1€ B BEILIECTBE.

OeppOMarHeTHKH.

YcnoBus 711 MArHATHOTO MOJI HA TPAHULIE pa3iesia U30TPOIHBIX CPE.
MarHuTHbIE LIETIH.

OCHOBHOW 3aKOH 3JICKTPOMArHUTHOW UHAYKIIHH.

SIBneHne caMOMHAYKIUU.

B3aumHuas uHayknus.

OHeprusi MAarHUTHOTO TOJIsSI B HE(PEPPOMArHUTHON M30TPOIHOM CpeJie.
3aK0H COXpaHEHMs YPHEPTUU JJI1 MArHUTHOTO MOJIsl B He(heppOMarHuTHOM cpeie.
OO61mas xapakTepucTiuka Teopun Makcseria.

ITepBoe ypaBHeHHEe MakcBeiuia.

Tok cmemenns. Bropoe ypaBHeHne Makcgeiuia.

TpeTrbe u ueTBepTOE YpaBHEHUSI MakcBeIuia.

Ilonnas cucrema ypaBHeHnd MakcBeiia Juist 3JIEKTPOMArHuTHOTO TOJIS.

3-ii cemecTp
IlepeyeHnb BONPOCOB K IK3aMeHY:
KoneGanus u BoaHbBI

1. TapmoHuueckue KoseOaHusl.

2. MexaHn4yeckne rapMOHUYECKHUE KOJIeOaHu .

3. CB00OOHBIE TAPMOHMYECKHE KOJIEOAHHUS B AJICKTPUIECKOM KOJIeOATETHHOM

KOHTYPE.

CroxxeHrne rapMOHUYCCKHUX KOJICOAHHM.

3aTyxarolue KojieOaHusl.

BriHy X IeHHBIE MEXaHUYECKUE KOIeOaHMsI.

BriHyKIeHHBIE 2JIEKTPUUYECKUE KOJIeOaHus.

[IpononbHbBIE U TTONIEPEYHBIE BOJIHBI B YIIPYTOU Cpejie.

9. VYpaBHeHue Oeryuieii BOJIHBI.

10.®a3oBasi CKOPOCTh U PHEPTHUS YIPYTUX BOJH.

11.TIpuHnun cynepno3uiy BoJiH. [ pynmnoBasi CKOPOCTb.

12.Uurepdepentius BoiaH. CTOsiuME BOJTHBI.

13.9ddext Jlomnepa B akyCTHKE.

14.CBoiicTBa 31E€KTPOMArHUTHBIX BOJIH.

15.2Heprus 31eKTPOMAarHUTHBIX BOJIH.

16.3nydyeHune 31eKTPOMAarHuTHBIX BOJIH.

17.11Ixana 3;IeKTPOMAarHUTHBIX BOJIH.

18.0T1paxkeHue u npeoMIICHUE 3JIEKTPOMArHUTHBIX BOJIH HA TPAHUILIE pa3jeia
JBYX TUDJIEKTPUUECKUX CPE.

19.9¢ddexTt Jlomnepa ajist 37€KTPOMArHUTHBIX BOJIH.

XN s

Onrtuka

20.3aK0H IPSAMOJIMHENHOTO PaCIpOCTPAHEHHUS CBETA. 3aKOH HE3aBUCHUMOCTH CBE-
TOBBIX JIy4ed. 3aKOH OTpPa)KCHHsI CBETA. 3aKOH IPEJIOMIICHHUS CBETa. 3aKOH
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oOpaTumMocTH CBeTOBBIX Jyuell. [lokazarens mpenomienus. [lonmHoe BHYTpeH-
HEE OTpakKCHUE.

21.Teopus ucredeHusi, BOJIHOBAsI TEOpUs. 3aBUCUMOCTb MEKy MOKa3aTeIeM Ipe-
JIOMJIEHUS U CKOPOCTBIO CBETA B BELIECTBE.

22 Ipunuun @epma. OnTudeckas IJIMHA Iy TH.

23.Ckopoctb cBeta. AcTpoHomMuueckue HabmoaeHus Pémepa. Onpenenenue cko-
poctu cBeta no abeppanuu cseta bpeanu. Onbir @uzo. Onbit Dyko u duso.
OnbiT MalikenbcoHa.

24.CBetoBoil MOTOK. DYHKIMS BUAHOCTH.

25.POTOMETPUUECKUE BEIMUMHBI U UX €AUHULIBI.

26.0OcHOBHBIC TOHATHUS U ONpeneNeHus: (TOMOIEHTPUUECKHUI My4YO0K,; aCTUTMaTH -
yecKasi pa3HOCTh; TOUEYHOE WJIM CTUTMAaTUYECKOe U300pakeHue; JeCTBUTENb-
HO€ Y MHUMOE H300paKe€HUs; CONPSHKEHHBIE TOUKH; IPOCTPAHCTBO MPEIMETOB
U MIPOCTPAHCTBO U300paKEHUN).

27.llenTpupoBanHas ontuueckasa cucrema. ®oxkycel. okanbHbIE TIOCKOCTH. JIn-
HEWHOE yBenuyeHue. [aBHbIE TOYKM M TJIaBHBIE IUIOCKOCTH. Onrhyeckas
cuna. ®opmyna HeroToHa.

28.1IpononpHoOE yBENMYEHHUE. YTIOBOE yBenMUeHHE. CBS3b MEKIY JIMHEHHBIM,
MIPOJIOJIBHBIM U YTJIOBBIM YBETUYECHUSIMHU.

29.Cnoxenue onTudyeckux cucreM. Onrtudeckas CUCTEMa CyMMapHOM CUCTEMBI.
dopmyiia KapIMHAIBHBIX IJIOCKOCTEN CYMMApPHOW CHUCTEMBI.

30.IIpenomnenue Ha chepuueckoil moBepxHocTH. IlapakcuanbHbie yuu. Teo-
pema Jlarpanxa-I'enpMronsua.

31.JIunza. ToHkas n1uH3a.

32.TlorpemrHocT ONTUYECKUX cUcTeM. ONTHYEeCKUE TPUOOPHI.

33.CaeroBas BosiHa. IHTeHCHBHOCTD cBeTa. CBSA3b MEKy MHTEHCUBHOCTBIO CBE-
Ta ¥ aMIUIATYJIOM CBETOBOU BOJIHBI.

34 Untepdepenunsi cBETOBBIX BOJH. [IpomomkuTenbHOCTh Iyra BosiH. OnTuye-
cKast pasHOCThb xoza. 3epkayia Openensi. bunpuzma Openens.

35.UnTepdepeniivisi MHOTHX BOJIH. BekTopHast auarpamma. Y clioBUs JJis TIIaBHBIX
MaKCUMYMOB U UHTEP(EPEHIIMOHHBIX MUHUMYMOB.

36.1Tpunnun ['toiirenca — @penens.

37.30oub1 Dpenens. OG0CHOBaHHE C TOYKM 3PEHHS] BOJIHOBOW OINTHUKH 3aKOHA
IPSAMOJIMHENHOTO PACPOCTPAHEHUS CBETA.

38. Audpakuus Openenst oT NPOCTEHIINUX TTPETPal.

39. Mudpakuus Opaynrodepa oT menu U Ha KPyriioM OTBEPCTHUH.

40.ludpakimonnas pemieTka.

41.JIudpakius Ha MPOCTPAHCTBEHHOU PEIIETKE.

42 .Tonorpadws.

43. Iucnepcus ceera. HopmanbHas 1 aHOMasbHas JUCIIEPCHM.

44.1'pynmoBasi CKOPOCTb.

45.Knaccnueckast dJIEKTPOHHAS TEOPUS TUCIIEPCUU CBETA.

46.I1Tormomenue cBeta. 3akoH byrepa-Jlambepra. 3akon bepa.

477.Paccessnue cBera. PaccesHue B MyTHBIX cpeflax. PaneeBckoe paccesiHue.
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48.1Tonstpu3zanusi cBeTa MpU OTPAXKEHUU U MIPEIOMIICHUU Ha TPAHUIIE pa3jeia
JBYX TUDJIEKTPUYECKUX CPE.

49.JIBOMHOE JTydenpeIOMIICHHUE.

50.uTepdepeHius noaspu30BaHHOTO CBETA.

51.MckyccTBEHHAs: ONTUYECKAs aHU30TPOIHUSL.

52.BpaiieHue nia0CKOCTH MONspU3auu. 3aKoH buo.

53.TennoBoe uznydenue. 3akoH Kupxroda.

54.3akonbl Ctehana—bonbimana u Buna.

55.®opmyia I manka.

KBanToBas duznka

56.®otoaddexT, ero Buasl. Dopmyra DiHiTeitHa 1151 hoTodPdekra.

57.®oToHbI uX dHEpTUs 1 umimyiasc. Iddext Komnrona.

58.OmmiT JIeGenena. /laBienne cBera.

59./lnuHa BonHEI A€ bpoius.

60.1Tpunnun HeonpenenéHnoctu I'eitzendepra.

61.BonHoBas pyHkuus u e€ pusznyeckuid cMmbica. Ypasuenue Llpenunrepa.

62. TyHHenbHbINA 3 (PEKT. DAEKTPOH B MOTEHIUATBHOM SIME.

63.Monenb aroMa ToMmcona. OnbiT Pesepdopaa. [nanerapHas Mmojens aToma.

64.IToctynarel bopa. BeiBon cepuanbHoii popmyinbl. @opmyna banbmepa s
CIIEKTpa BOJOPOJA.

65.CnoHTaHHOE U BBIHYKJIEHHOE n3inyueHue. [Ipunmun paboTsl 1a3epos.

66.Buapl nazepos. [IpuHIMn paboThl reanii-HEOHOBOTO, pyOMHOBOTO U MOJTYTPO-
BOJHUKOBOTO JIa3€pPOB.

Anepnas du3uka.

67.EcTecTBeHHas paJuOaKTUBHOCTh U €€ 3akoHOMepHOCTH. [IpaBuna cMemeHus.
VYpaBuenus anbda- u 6era-pacnaga. [lepuoa nomypacnaza.

68.Peakuun nenenus u cuntesa. [edekt maccel v 3Heprus cBa3u. Kputuueckas
Mmacca.

69.251eMEeHTapHbIE YACTHULIBI.

70.MoHu3upyrolue U3IydeHus: 1 UX xapaktepuctuku. KocMmuueckue inyuu, ux
COCTaB U XapaKTEPUCTUKH.

9.6.5 TunoBbie pacyeTHbIe 321a4M JIS NMPOBEACHUSA MPOMEKYTOYHON arTecTa-
107041

3anaya 1. JIBmxKyiieecs: T€JI0 MacCOM m;, yJIapseTCsl O HEMOABUKHOE TEJIO MacCOU
m,. Cunrtas yinap HeyInpyrum H IeHTpaIbHbIM, HAWTH, KaKas 4aCTb KHHETUYECKOMN
sHeprun W, IepBOro Tela NepexoauT IpH yaape B TEIUIO. 3a/iauy PellnuTh cCHaYaia
B 00111eM BHJIE, @ 3aT€M PACCMOTPETh CIydyau: a) m; = my; 6) m; = 9mo.
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3amaua 2. VI3 opyaust Mmaccoid m; = 5 T BbUIETAET cHapsA Maccoid m, = 100 kr. Kune-
TAYECKas SHEPrus cHapsaa rnpu Beuiete W, = 7,5 MJIx. Kakyro kuHETHYECKYIO
sHepruto Wy mojgydaer opyaue BCIAEACTBUE OTAAYN?

3amava 3. /e rupu ¢ MaccaM m;=2 KT 1 M;=1 KI' COEIMHEHbI HUTBIO, IEPEKUHYTOU
yepes 0510k Maccoil m=1 kr. Haiitu yckopeHue a, ¢ KOTOpbIM JBUXKYTCS TUPH, U CUJIbI
HaTspkeHus T u T, HUTeH, K KOTOpBIM NOJIBELIEHBI TUPH. BiloK cuuTaTh 0THOPOAHBIM
nuckoM. TpeHuem npeHeOpeyb.

3anaya 4. ['opuzonTanbHas wiargopma maccoit m = 100 Kr BpamaeTcsi BOKpYT Bep-
TUKAJIBHOW OCH, MPOXOAIICH uepe3 1eHTp miaTopmel, ¢ 4acToToi n; = 10 06/mMuH.
Yenoek maccoid my = 60 Kr CTOUT Npu 3TOM Ha Kparo iargopmel. C Kakol ya-
CTOTOM N, HAYHET BpallaThCs IIaTrgopMma, €Ciii YeIOBEK NepeieT oT Kpas
aTdopMel K ee 1ieHTpy? Cuntath maThopMy OJTHOPOIHBIM IUCKOM, a YEJIOBEKa —
TOYEYHOU MaCCOM.

3amaya 5. Kakoe 4mciI0 MOJIEKYJ N CONEPKUT €AMHHIA 00bEMA COCYIa IIPH TEMIIEPa-
type t = 10° C u gaBnenuu p = 1,33-10” ITa?

3anaua 6. Kakoe naBieHue p HaJl0 NPUIOKHUTH, YTOOBI YIIIEKUCIIbII ra3 MpeBpaTuTh B
KUAKYIO yriaekucnoty npu temmnepax t; = 31° C u t, = 50° C? Kakoit naubosnpimit
00BeM Vax MOXKET 3aHUMATh Macca m = 1 Kr )kujkoi yriaekucnotsl? Kakoe Hau-
0O0JIbIIIEE TaBJIEHUE Prmax. HACBIILIEHHOTO Napa KUJIKON YIIEKUCIOTHI?

9.6.6 TunoBbie CUTYallMOHHBbIE 321a4H J1JIsl IPOBEACHUA IPOMEKYTOYHOM aT-
TeCTAluN

3amaya 1. OObsicHUTE, TOUEMY TIpaBhIid Oeper Bonru kpyT.

3amaya 2. OOBSACHUTE C TOUKH 3PEHHS MOJIEKYJISIPHO-KMHETUUECKOU TEOPHUHU SIBJICHHUE
BHYTPEHHETO TPEHUSI MEXK]TY CIIOSIMHU KUAKOCTH (rasza), BOZHUKAIOUIEE MPH JJaMUHAP-
HOM TE€UYCHHUH KHIAKOCTH (rasa).

3amaya 3. Ucxons uz npunnuna [roiirenca-dOpenens 00bSICHUTE SIBJICHUE PACCETHUS
CBETa B MyTHOM cpejie (IpIM, TYMaH ...).

3anmaya 4. B bepmynckoM TpeyroyibHUKE ObLT OOHApYKEH Kopabiib 6€3 BUIUMBIX 110-
BPEXKICHHM, HO 06€3 IKUIaxa. bblio BUIHO, YTO SKHUMAXK MOKUHYJ KOpalib B CIEIIKE.
BeIIBUHBTE THTIOTE3Y O IPUUMHE JAHHOTO CTPAHHOTO COOBITHS C TOUKH 3PEHUS Kay-

KM KOpabJisg Ha BOJIHAX.
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10 MeToanyeckue peKOMeHIAUMU I 00y4YAIOLIUXCHA M0 OCBOCHUIO M C-
HUTLTHHBI

N3yuenne gucuuruimabl  «Duszmka»  opraHu3yercsi B BHAE  JIEKLHM,
NPaKTUUYECKUX 3aHATUM, J1abOpaTOpHBIX pabOT M CaMOCTOSTEIbHOW pPabOTHI.
[TpoaoMKUTETLHOCTD W3YUCHHS AUCITUIIMHBI — JIBA CEMEeCTpa. YPOBEHb M KaueCTBO
3HAHUW OOydYaroIMXCsl OIEHUBAIOTCSA II0 pe3ysJbTaTaM BXOJIHOTO KOHTPOJI,
TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaldd IO HTOram
OCBOCHMS JUCIIMILIMHBI B BH/JIE 9K3aMEHOB BO 2 U 3 ceMecTpe.

Jlexyuss — ocHOBHas ¢opMa CHCTEMaTHYECKOTro, MOCIEI0BATEILHOIO YCTHOTO
M3IIOKEHUST yuyeOHOro martepuaia. UTeHue JEKIWi, KaKk MPaBUiIo, OCYIIECTBISETCS
HanOosee mMpoheCCHOHATBHO TOATOTOBICHHBIMHU TPEMOIABATeIIIMI YHUBEPCUTETA.
OCHOBHBIMH 3aJa4aMH JICKIIUU SIBISIOTCS
— O3HAKOMJICHHE OO0YydYaroluxcsi C UEIsIMU, 3ajJadyaMUd U CTPYKTYpOMl H3ydaemoi
JTUCHUTUIUHBI, €6 MECTOM B CUCTEME HAYK U CBA3SMHU C IPYTUMU JUCHUTLIMHAMU;

— M3JI0’KEHUE KOMILUIEKCAa OCHOBHBIX HAyYHBIX MMOHSTHH, 3aKOHOB, METOOB, IPUHITU-
IIOB JJAHHOM JUCIMILJINHEL,

Jlekiuu MOTHUBHPYIOT 0OYYaromerocss Ha CaMOCTOSITEIbHBIM TOUCK U H3y4YCHUE
HAy4YHOM M CTICIMAIBLHON JTUTEPATyPhl U APYTUX UCTOYHUKOB 110 TEMaM JUCITUILINHBI,
OPUEHTHUPYIOT Ha BBISIBICHUE, (POPMyIMpPOBaHUE U MCCIIeI0BaHNE HanbojIee akTyallb-
HBIX BOINPOCOB M TpoOsiieM GuU3NKK. 3HAYMMBIM (PAKTOpPOM TMOJTHOLICHHOW U
IIJIOJIOTBOPHOM pabOThl 00yUaromerocs Ha JEKIUHU SBISETCS KyJIbTypa BEICHHUS KOH-
cnekra. Crymiasi JIGKITUIO, HEOOXOJAMMO HAYYUTHCS BBIACIATh W (PUKCUPOBATH €€
KJII0YEBBIC MOMEHTBI, 3aIIMChIBasA X 00JIee YETKO M BBIJECIISAS KaKMM-JIHOO CIIOCOOOM
u3 obiero tekcta. Kpome Toro, He00X0IMMO HAYUYUTHCS JIeTaTh MOHSATHBIE ISl 00y -
YaIoIIEeroCsl COKPAIICHUS MPU 3aMUCH TEKCTa JIEKIMH U CTPEMUTHCS OCBOUTH OBICT-
PYyIO0 MaHepy MUchbMa U PyOpHUKAIUIO MaTepHaa.

llpakxmuueckue 3ansamus o qucuUIUIMHE «DU3UKa» TPOBOMASITCS B COOTBETCTBUU
C y4eOHO-TEMaTHYECKUM IUIAHOM 10 OTHAENbHBbIM TpymmaMm. llenp mnpakTudeckux
3aHATUN — 3aKPENUTh TEOPETUUECKUE 3HAHMS, MTOJYyUYCHHBIC CTYJCHTAMU Ha JICKIMIX
U B pe3yibTaTe€ CaMOCTOSITEIBPHOTO M3YyYEHHUS COOTBETCTBYIOIIMX pa3JiesioB
PEKOMEHAYEMOM JHMTEpaTyphbl, a TaKXKe IPUOOPECTH HadyaJbHbIE IPAKTUUCCKHE
HaBBIKH aHaJM3a HAOIOAaeMbIX (PU3UYECKUX SBIICHHI.

TeMbl mMpakTUYECKUX 3aHATHH 3apaHee COOOIAIOTCS OOYy4YaroIIMMCS IS TOTO,
9TOOBI OHU MMM BO3MOXXHOCTH TOJITOTOBUTHCS M MPOPa0OTaTh COOTBETCTBYIOIINE
TEOPETUYECKHE BOIMPOCHl NUCIUIUIMHBLI. B Hauanme Kaxaoro mpakTUYEeCKOTrO 3aHATHS
npenojaBarelib KpaTKO JOBOJUT /10 OOydYaroIIUXCs LeJb M 3a/aud 3aHsSITHS U CO-
oO11aeT 00y4arommuMcsi OCHOBHBIE 3aKOHBI HEOOXOAMMBIE ISl pellIeHUsI 3a/1a4 Ha 3a-
HATHH.

B pamkax mpakTH4ecKoro 3aHATHS OOydarouiydecs pemiaroT 3aadud U pa3OuparoT
MPaKTUYECKHE 3aJ]a4l CaMOCTOATEIILHO WM TIPH MTOMOIIH TpernoaaBarens. [Ipenoaa-
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BaTeIb BBICTYNAET B POJIM KOHCYJbTAHTA, OCYLIECTBISET KOHTPOJb IOJTYYEHHBIX
O0OyJarOIIMMUCS PE3yJIbTATOB.

B paMkax mpakTHU4YecKOro 3aHSITHS MOTYT OBITh MPOBEACHBI: CIyIIAaHUE U 00CYXK-
JI€HUE JI0KJIAJI0B, YCTHBII OMPOC, TECTUPOBAHHUE.

OtcyTcTBHE 00yYarOlMXCsl HAa 3aHATHUAX WIM MX HEAKTHBHOE YYacTHE Ha HHUX
MOXXET OBITh KOMIIEHCUPOBAHO CaMOCTOSATEIbHBIM BBIMOIHEHUEM JIOMOJIHUTEIbHBIX
3aJlaHui U TIPEICTaBIEHUEM UX Ha IIPOBEPKY MPENo1aBaTeIIIoO.

JlabopamopHvie pabomwbl IPU3BaHbI PA3BUTh HABBIKK SKCIEPUMEHTAIBHOU (HU3H-
YeCKOW JEATENIbHOCTH 00YyYaroIIMXCs, a TAKKE 3aKPENUTh (PU3NUECKUE 3HAHUSI OIIBIT-
HbIM IyTéM. B mpornecce n1abopaTopHbIX pabOT CTYAEHTHI MPOBOJSAT CaMOCTOSITEIb-
HOE O3HAKOMIICHHME C TEOPHEM, JIeXkKallel B OCHOBE M3y4aeMOI'O SIBJICHUS HCIIOJb3Ys
MeTroanueckune nocodus. Ha 3austusx nabopatopHbie pabOThI MPOBOASTCS B MPUCYT-
CTBUU IPEINOAABATEIS, KOHTPOIUPYIOLIErO NPOLECC UX MPOBEACHUS U KOHCYJIbTUPY -
fouiero cryaeHtoB. [lo pesynbratam mnpoBeneHus paboT CTyIEHTaMH OQOpMIISIETCS
OTUY€T W IPOBOJUTCS €ro 3amuTa. B mporecce 3amuThl 0T4éTa MO JIa0OpaTOPHOU pa-
00Te mpenoaBaresb MPOBEPSIET 3HAHUE OCHOBHBIX 3aKOHOB, HA KOTOPBIX 0a3upyeTcs
M3y4aeMoe SBJICHHE, a TAKXE MPABUIBHOCTh M CaMOCTOSITEIbHOCTh HAIMCAHUE OT-
yéra.

Lenbto camocmosamenvroti pabomuvl 00yHaAIOMIMXCS NMPU U3YYEHUH HACTOSLIEH
y4eOHON NHUCUUIUIMHBI SBISIETCS BhIPA0OTKAa MMH HABBIKOB palbOThl C HAYYHOU U
yuyeOHOH JUTEepaTypoil, a TakXke pa3BUTHE Yy OOydyaroUMXxcs YCTOMYUBBIX
CIIOCOOHOCTEM K CaMOCTOATEIbHOMY H3YYEHMIO U 00paboTKe MOITy4YeHHOH
uHbOpMAaIIHH.

B mporecce camocToaTensHON pabOThl 00yYaromuics AOHKEH BOCIPUHUMATD,
OCMBICJIUBATh M YIIyOJdSATh MOJy4aeMyl0 HH(POpPMAIMIO, pellaTh MPaKTUYECKUe
3a/layd, MOJArOTaBJIMBATH JIOKJIAIbl, BBIIOJHATH JOMAIIHHWE 3aJaHMs, OBJIAJEBATh
npodecCHOHATBbHO  HEOOXOonMMbIMH ~ HaBblkamu.  CamocTosATenbHass — pabora
oOydJaromierocss BechbMa MHOIrooOpasHa U cojepkarenpHa. OHa  BKIIOYAET
CIIEAYIOIIUE BUJIbI 3aHITHM:

— CaMOCTOSITENIbHBIA TMOAOOp, H3Yy4YEHUE, KOHCHEKTUPOBAHUE, aHaIU3 Y4eOHO-
METOJAMYECKOU U HAYYHOH JIUTEPATyphl, IEPUOANYECKUX HAYUYHBIX U3JAHUM,
—HMHJIMBHIyalbHasi TBOpUYecKas paboTa MO OCMBICIEHUIO COOpaHHOW HH(pOpPMalUH,
IPOBEJACHUIO CPaBHUTEIBHOTO aHaliM3a M CHHTE3a MaTepHUajioB, IMOJYUYEHHBIX W3
pa3HbIX HCTOYHUKOB, HHTEpHpETaluud HWHGOPMAlLlMM, BBINOJIHEHUE JOMAIIHUX
3aJIaHUH;

— 3aBepUIAIOIIMIA 3Tal CaMOCTOATEIbHONU paboThl — MOATOTOBKA K cllaye dK3aMeHa 110
JUCLUIUIMHE, MPEANoararonias HHTErpalrio U CUCTEMAaTU3aLUI0 BCEX MOITYYEHHBIX
IpU U3YYeHUH y4eOHOW TUCIUIUTMHBI 3HAHUH.

[To TlonoxkeHHIO O CaMOCTOATENbHOM padOTe CTYAEHTOB YHHMBEPCHUTETA
coJiep>KaHUe BHEAYJUTOPHOM CaMOCTOSATEIbHON padOThl ISl U3yUYEHUS JUCLUIUIMHBI
«Duszuka» MOXKeT ObITh PEKOMEHJIOBAHO B COOTBETCTBUU CO CJEAYIOIIUMU €€
BUJIaMU, Pa3CIICHHBIMU IO 1IEJIEBOMY IPU3HAKY:

a) I OBJIQJICHUS 3HAHUSIMU:
- yTeHue TekcTa (yueOHUKa, IepBOMCTOYHMKA, IOTOJHUTEIBLHON TUTEpaTyphl);
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- COCTaBJICHUE TJIaHA TEKCTa;
- KOHCIIEKTUPOBAHUE TEKCTA;
- paboTa co CJIOBapsIMU U CIIPABOYHUKAMU;
- paboTa C SPIEKTPOHHBIMU MH(OPMALIMOHHBIMH pECypcaMu U UH(OPMAIIMOHHOU
TEJICKOMMYHUKAIIMOHHOU ceTtu MHTepHeT u ap.;
0) 15 3aKperyIeHUs U CUCTeMaTHU3alluy 3HAHUM:
- paboTa ¢ KOHCIIEKTOM JIeKIIH (00paboTKa TEeKCTa);
-paboTa Haja yuyeOHbIM MaTepuaioM (yuyeOHHKa, MePBOUCTOYHUKA, JOMOJIHUTEIHHOM
JUTEpaTyphl);
- COCTaBJICHUE TUIAHA U TE€3HCOB OTBETA;
- COCTaBJICHUE aJTLOOMOB, TAOJIMII, CXEM JIJI CHCTEMaTH3aIlii y4eOHOro MaTepuaa;
- OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;
MOJITOTOBKA TE3MCOB COOOIIEHUH K BBHICTYTUICHUIO HAa MPAKTHYECKOM 3aHSITHH;
- MOJICOTOBKA K cAaye 3a4eTa u Jp.;
B) 111 (OopMUPOBAHUS YMEHHI M HABBIKOB:
- pelieHre PU3NYECKUX 3a/1a4;
-IPOCKTUPOBAHWE UM  MOJCIMPOBAHUE  Pa3HbIX BHUJOB U  KOMIIOHEHTOB
po(ecCUOHANIbHOM eI TeIbHOCTH.
B nponecce nzydenuss qucuuruinabl « OU3MKa» BaXKHO MOCTOSHHO TMOIOIHATH
U pacIHIMpsITh CBOW 3HaHUA. M3ydyeHHE PEKOMEHJIOBAHHOM JIMTEPATYpPhl M JAPYTHX
UCTOYHUKOB HMH(GOpPMAIMKN SIBISETCS BaXHOW COCTABHOM YAaCThIO BOCHPUSITHS U
YCBOECHMS HOBBIX 3HaHU. Kpome Toro, He06X0AMMO OTMETUTH, YTO, B OTIPECICHHOM
CMBICIIC, KaUeCTBEHHBI YPOBEHb BCEH CaMOCTOSITEIbHOMW paboThl 00y4aromierocs
ONPENEIAECTCS] YPOBHEM CAMOKOHTPOJISL.
Tekymuii KOHTPOJIb 3HAHUN CTYJIEHTOB OCYLIECTBIISICTCS IO UTOraM:

- pabOTHI HA MPAKTUIECCKUX 3aHSATHUSX,

- BBIIIOJIHEHUS JTaDOPATOPHBIX PadoT,

- pPEILICHUS PACUETHBIX U CUTYaAIlMOHHBIX 3a7a4.
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Pa6ouas nporpamMma JUCIMIUTHHBI COCTABJIEHA B COOTBETCTBUH C TPEOOBAHHAMH
@I'0OC BO mo cniennansroctu 25.05.05 «OKCIuTyaTanus BO3MyMHEIX CY0B H Opra-
HH3alUs BO3JYIIHOTO IBIDKEHWsH crenuanuianui «OpraHusanus pagdoTexHHde-
CKOT'0 O0ECTIEYeH S II0IETOB BO3/YIIHEIX CYTIOBY.

PaccMotpena u yTBepikaeHa Ha 3aceqanuu Kadeapsl Ne5 OU3NKH U XUMHHA « {3 »
c 9 2021 roga, mpotokon Ne'¥.

PazpaboTuuk:

K.(h.-M.H. ///M/Z&// J Tumodees B.H.

T
(yuenasn cmenenp, yuenoq%mﬁe, Gamunus u unuyuane: pazpabomuuxa)

3aBeMyromuii kapenpoit Ne 5 ’\3%‘ (7
I.b.-M.H., Ipodeccop { ﬁz%( Ap6y3oB B.I.

(yuenas cmenenvw, yueHoe 3eanue, dJamez U UHUYUAN®l 3a6€0yI0ue2o Kageopot)

IIporpamma cornacoBaHa:

Pyxosogurens OITOIT BO

\
SR
JI.T.H., C.H.C. «R‘\“‘\i\ 22— Kvynpskos C.A.

(yuenas cmenenw, yueHoe 38anue, hpamunusi u uHuu\b\aflbz pykosooumens OIIOII)

ITporpamma paccMoTpeHa 1 of00OpeHa Ha 3aceJaHuU Y 4eOHO-MEeTOUYECKOro
coBeTta YHuBepcurera « (b »  +ot1? 2021 roga, mporokon Ne -/
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	Наименование лабораторных работ
	Кинематика поступательного движения. Плоское движение. Секторная скорость. Законы Ньютона. Закон изменения полного импульса. Центр масс. Движение тела переменной массы. Формула Циолковского [1,2].


