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1 He.]'ll/l U 3aja94 U3YyYCHUA TUHCHHUIIIMHBI

1.1 Ilean ocBOeHUS TUCUHUILIMHBI

Henu u3ydeHus: AUCHUIUIMHBI OMPEIENICHbI TOCYIapCTBEHHBIM 00pa30BaTelIbHBIM CTAHIAPTOM
BBICIIETO OOpa3zoBaHMs M cooTHeceHbl ¢ obmumu nemsiMu OOIl BO mo HampaBiieHHIO TOJATOTOBKH
«[IpuknagHas MaTeMaTHKa U HHPOPMATHKA», B PaMKaX KOTOPOTO MPENOIAeTCsl TUCIUTUIHHA.

JuctunnnHa «®du3nkay CTaBUT CBOEH IENbI0 M3y4YeHHE (hyHIAMEHTAIBHBIX OCHOB (DU3UKH B
o0bemMe, HEOOXOAMMOM JUIsi OOIIero pa3BUTHS W OCBOCHUS CMEXKHBIX JUCIHIUIAH (DU3HKO-
MaTEeMaTUYeCKOro ITUKJIA, O3HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH (DH3WYCCKUMH SIBICHUSIMH HX
MEXaHU3MOM, 3aKOHOMEPHOCTSIMU U MPAKTUUECKUMU MpUiokeHUsIMU. [Ipu 3TOM OCHOBHOE BHUMaHHUE
HEOOXOAMMO YACIUTh HE PACCMOTPEHHIO MaKCUMAIBHO IIHPOKOTO KPyra BOIPOCOB, a HAa MOJYYCHHUE
CTYACHTAaMH TJyOOKMX 3HaHUM 1O (QyHIAMEHTaIbHBIM OCHOBaM (HU3UYECKOM HayKu, Ha
dbopMupoBaHUe y HUX 00I1Iero (PU3M4ecKoro MUPOBO33PEHUS 1 HAa Pa3BUTUE (PU3UYECKOTO MBIIILICHUS.

[Iponiecc ocBOeHMsI TaHHOW MUCHUIUIMHBI HAMPABJICH HA MOJYy4YEHUS HEOOXOIUMOTOo 0ObeMa
TEOPETUYECKNX 3HaHUH, oTBevaroImux TpedoBanusM PI'OC BO u obecrieynBaromux ycCIenrHoe
npoBeJcHUE  OakalaBpoM  NMPOPECCHOHAIBHON  ACSITENLHOCTH,  BIAQJCHHUE  METOJOJIOTHEH
dbopMynUpOBaHUA U PEIICHUs MPUKIAJHBIX 3a/1ad, a TakKe Ha BBIPAOOTKY YMEHUIl NPUMEHATh Ha
MpaKTUKE METOJAbl MPUKIAJHOW MaTeMaTuku ¥ uH(opmaTuku. Llenw AUCIUTUIMHBI COOTBETCTBYIOT
dopmupyemoii kommnerenuu OITK-1.

1.2 3agauu AUCHUILIUHBI

OCHOBHBIE 3a1a4M TUCIIUILINHGI:

— YCBOCHHE OCHOBHBIX (DM3UYECKHX IOHITHI, KaTerOpud M 3aKOHOB (H3MKH (B paMKax
U3y4aeMbIX Pa3/ieoB) U MOJyYeHHE NPEACTABICHUN O TPAaHHUIIAX X IPUMEHUMOCTH;

— (opMHpOBaHUE HABBIKOB OMNEPUPOBAHMUS C (U3NYECKUMHU BEJIWYMHAMHU, TEOPETHUYECKOTO
HUCCIICAOBaHUA (1)I/I3I/I‘IGCKI/IX SIBICHUH W MponcCCoOB, pPCHICHUA MNPOCTBIX (1)H3I/I‘-ICCKI/IX 3agady C
UCIOJIb30BAaHUEM MPHUEMOB M METOJOB OCBOCHHBIX MaT€MaTHUECKUX JUCLUIUINH, HAXO0XKIAECHUS MyTen
PEIICHMA CJIOKHBIX 3a/ia4, B TOM YUCJIC U KOMIIBIOTCPHBIMU MCTOdaMU ;

— opmupoBanue pru3nUecKol KapTUHBI OKPYXKAIOIIEro MHUpa, HAYYHOTO CIIOC00a MBIIIICHHS,
YMCHUA BHIACTH CCTCCTBCHHOHAYYHOC COACPIKAHUC HpO6J'ICM, BO3HHKAKOIIUX B HpaKTquCKOﬁ
JeSITebHOCTH CIEIHATINCTa, TBOPUECKOTO MOJAX0a K MaTeMaTUYECKOMY MOJEIMPOBAHUIO peaIbHBIX
IPOLIECCOB (PU3UKHU.

1.3 MecTo AuCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Huctunnuaa «®Pusnka» OTHOCUTCS K 0Oa3oBoit wactu broka 1 "lucummiussel (Momxynu)"
yueOHOro TIlaHa TOATOTOBKM OakanaBpa. MecTo Kypca B NpodecCHOHAIbHOW MOATOTOBKE
BBIITYCKHUKA OTPENENSETCS OrPOMHON pOJIbI0, KOTOpYHO HurpaeT ¢Gu3MKa B COBPEMEHHOM
€CTECTBO3HAHNH, B Pa3BUTUU COBPEMEHHON TEXHUKH M HOBEUILINX TEXHOJIOTHUH.

JlanHbI Kypc HanboJiee TECHO CBSI3aH C JUCIUIIMHAMHU BEKTOpHAs anredpa, MaTeMaTHIECKUM
aHanusz, nuddepeHranbHbIe YpaBHEHUS.

HeoO6xomumMbiM TpeOGoBaHHEM K «BXOAHBIM» 3HAHUSM, YMEHUSM U OTMBITY ACATEIHHOCTH
oOyJaromierocss Mpu OCBOCHUU JIAHHOW NUCHUIUIMHBI, TPUOOPETEHHBIM B PpPe3yJibTaTe H3YYCHUS
MPEAMIECTBYIOMNUX JUCIUTIINH SBISIETCS OCBOEHHWE KYPCOB MAaTEMAaTHYECKOTO aHajau3a, JTUHEHHOM
anreOpbl ¥ aHATMTUYECKOW T€OMETPHH, OOBIKHOBEHHBIX MU((depeHIIMaTbHbIX ypaBHEHUH, B 00beMe,
MPETYCMOTPEHHOM JJISl COOTBETCTBYIOIIEN CIEIIMATBbHOCTH.

JlaHHasi TUCIUIUIMHA SIBISETCS BaXKHBIM 3BEHOM B o0OecreueHuu OakaliaBpa 3HAHUSIMU,
MO3BOJISIIOIIUMH ~ TIPUKJIQJHAKY YCIEIIHO BECTH MPO(ECCHOHANBHYIO NIEATeIbHOCTh B  cdepe
pa3paboTKM MaTeMaTH4YecKUX Mojeiel pemaeMbix 3amad. OHa SBISETCS MPEIIICCTBYIOMICH IS
TUCIUTIINH "YpaBHEHHS MaTeMaTH4eckoi ¢pusuku", "dusndeckue oCHOBBI ocTpoeHus DBM".



1.4 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsI IO JMCIHUIIMHE, COOTHECEHHBIX €
IUIAHUPYEMBIMHU Pe3yJIbTaTaMM OCBOCHHSI 00pa30BaTe/IbHOI MPOrpaMMBbl.

W3yyeHne maHHOW y4eOHOW JMCHMIUIMHBI HANpPABICHO HA OBJIAJACHUEC OOYYaIOIIUMCS
obmenpodeccruonanpHol kommereHmuen (OI1K):

No Wupekc | Conepxanune B pesynbraTte nzydenus yaeOHOW AUCIMIDIMHBI 00YJarONHecs JOJKHEI
" | xoMmIIe- | KOMIIETCHIIUU
TLII. . 3HaATh yMeTh BJIA/1eTh
TeHIHH | (Wt e€ JacTH)
— OCHOBHBIE KaTETOPHH|— TOCTAaBUTh (PM3MUICCKYIO|— HABBIKAMU IPOBEICHUS
CrOCOOHOCTBIO |1 33K0HBI H3HKH. 3a/a4y SI3BIKOM  MaTeMa-|(pU3MIECKUX PACCYKICHHUIA
UCTIONB30BATh | ocHOBHBIE  METOJBI|THKH K HH()OPMATHKH; M TIOCTPOCHHUST YMO3AKJIIO-
0asoBble  3Ha-|permeHMs  (QU3MUECKUX|— BBHIOMPATH METO/Ib]I [ UCHUH;
HHSA €CTECTBEH-|3a1a4, penieHus IOCTaBJICHHOM |— HAaBBIKAMH TIOCTPOCHUS
HBIX HAyK, OC-|— OCHOBHEIE 3a1a4u; MPOCTEUIIINX ~ MaTeMaTH-
HOBHBIE (DAKThI,|IPUKJIATHBIE  MAKETHI,(— COAEPXKATEIBHO HHTEP-|YECKUX U KOMITbIOTEPHBIX
1. |OIK-1 |[xonmenuuu, HCIOJIb3yEMBIE IS [IPETUPOBATh PE3YJIbTAThl; [MOJICICH duzmyeckux
MPUHLIMIIBI peuicHuA (I)I/I3I/ILICCKI/IX — HUCIIOJB30BaAThH 3J1eKT-|[IPOLUECCOB;
TEOPHIA, cBy-|3a4a9; pOHHEBIE TeMaTA4YECKHEe|— HaBBIKAMU HCIIOJIB30-
3aHHBIX ¢ mpu-|~ 3HATh  COBPEMEHHBIE|PECYPCHI s yriyOJIeHNs [BaHUS ~ TAKETOB  IIPHK-
o 7| H|TagHBIX IIporpamMm I
KIAIHOH Mate-|MOACTH buzuky. 3HAHMH 10  W3y4aeMoi|Iaj porp I
o JUCIUTIINHE, peleHus 3aa1a4 GU3nKy;
MaTHKOH ¥ WH-
N — JenaThb  BHIBOABI  Ha|— HaBBIKaMM  cOopa U
(hopMaTHKOi
OCHOBAHMU  IOJy4EHHBIX|00OPaOOTKU MH(POPMALIUH.
pEe3yNIbTATOB.

[Tpornecc ocBoeHMsT MUCHUIUIMHBI «DPU3KMKa» HAMIpaBJIeH HA MOJYYCHHUs] HEOOXOAUMOro 00bemMa
3HaHu#, oTBevaromux TpedoBanusM GI'OC BO u obecrieunBarmuX yCremnHoe BeJAeHHe 0aKalaBpoM
HAyYHO-UCCIIEIOBATENIbCKON JAEATeIbHOCTH, BIAJCHHE METOI0JIoOTHEN (OPMYITUPOBAHUS TTPHUKIATHBIX
3a7a4 (DU3MKHM, a TAaKKe Ha BbIPaOOTKY YMEHUN NPUMEHSATh Ha MPAKTUKE METOJbl MPUKIATHOU
MaTeMaTUKU U UH()OPMATUKH JIJIS perieHus PU3NIecKux 3ajaad.

2. CTpyKTYpa M coiep:KaHue IMCHUIIIHHBI.
2.1 PacnipenesieHne TPyAOEMKOCTH JUCHHUILVIMHBI 110 BUAAM padoT.

OO0miast TpyA0EMKOCTh TUCHHUIUIMHBI COCTaBIsET 9 3aueTHBIX eAUHUIbI, 324 aKaJeMUYeCKHUX
yaca (u3 HuX 190 ayauropHsbix). Kypc «®u3uka» COCTOUT U3 JIEKIMOHHBIX U MPAKTUYECKUX 3aHATHUH,
COIPOBOXKAAEMBIX PErYJISIPHON MHAMBHUyaJIbHOM paboTOI NpernoaaBaress co CTyIeHTaMu B IIpoliecce
camocTosTeNbHON paboTsl. [Iporpammoil aucuumuinHel npeaycMoTpensl 108 yacoB gekMOHHBIX U 70
yaca MPaKTUYECKHUX 3aHATHI 12 4acoB KOHTPOJIUPYEMOU CaMOCTOSITENbHOM paboThl, a Takxke 62 vaca
CaMOCTOSITeNIbHONW paboThl M 72 4Yaca A MOJATOTOBKM K dK3aMeHaM. B KOHIle KaXJIoro cemectpa
MIPOBOAMUTCS SK3aMEH.

Jlornueckoe pa3BUTHE Kypca OXBATBIBAET IMOCIENOBATEIbHO H3y4daeMble pas3fieibl (U3UKU —
KJIACCHUYECKYIO0 MEXaHHUKY, MOJIEKYJIIPHYIO PU3UKY U TEPMOJUHAMUKY, 3JIEKTPOMarHeTU3M.

Bcero CemecTtpsbl
Bun yae6HO# paboThI 4acoB (gacsl)
3 4
KonrakTHas pa6ora (Bcero) 178,6 110,3 68,3
B Tom uncie:
3aHATHS JEKIMOHHOIO THIIA ‘ 104 ‘ 72 ‘ 32




3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTHUECKHE 63 36 37
3aHSTHS)
JlaGoparopHsble 3aHATHS — — —
HNuas koHTaKkTHasA padora:
KoHnTtposb camocTositenbHOM padoTsl (KCP) 6 2 4
[Tpomesxxyrounas arrecrauus (MKP) 0,6 0,3 0,3
CamocrosiTesibHasi pabora (Bcero) 65 34 31
B Tom uncie:
Kypcosast pabora — — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 40 20 20
IToaroroBka K TEKyIeMy KOHTPOJIIO 25 14 11
KoHnTpoJb:
[ToaroroBka K 3K3aMeHy 80,4 35,7 44,7
O0mas Tpya0eMKOCTh qac. 324 180 144
B TOM 4HCJIe KOHTaKTHAs | | 78,6 1103 683
pabota
3a4. eJ1 9 5 4

2.2 CTpyKTypa AMCUMIIJIMHBI:

Pacnipenenenrie BUIOB ydeOHOM pabOThl M MX TPYJOEMKOCTH IO paszienaM AUCIMILTUHBL.
Paznensl guctuIuinHebl, u3ydaembie B 3 ceMecTpe

S HaumenoBanue pasznenos KonnuecTBo yacos
o O AynautopHast Bueayauropnas
= § Bcero pabota pabota
a JI I13 | korTpons | CPC
1 |Knaccuueckass MexXaHMKa KakK TEOpHsl JBHKCHHS 6
MAaKpPOCKOITUYECKUX TEN 2 — 2 2
2 |KuHeMaTuka MaTepUalbHON TOYKH, MEXaHHMYECKON 78
CHUCTEMBI M TBEPJIOTO Tea 12 8 4 4
3 |[lMHaMuKa MaTepuaJbHON TOUYKH 19 8 4 3 4
4 |OcHoBHBIE IMHAMHUYECKHE XapaKkTepUCTHKH| |
MaTepUaIbHON TOYKH. 6 2 3 4
5 |[luHaMuKa CUCTEMBI MaT€pUAIbHBIX TOUEK 25 10 8 3 4
6 |D1eMeHTbl IMHaMUKH TBEPAOrO Tela 14 4 2 4 4
7 |OCHOBBI MEXaHUKH CILIOIIHON CPeENIbI 13 8 — 3 2
8 |OcHOBHBIE TpeCTaBICHUS MOJEKYISIPHOU (U3UKU 9
Y TEPMOJMHAMUKU 2 — 5 2
9 [MonexkynsapHO-KMHETUYECKas: TEOPUS HUACAIBHOIO 19
rasa 8 6 3 2
10 |OCcHOBBI TEPMOJIMHAMUKH 19 8 6 3 2
11 |Arperarnbie cocTosiHUs U (a30BbIe MEPEXO/IbI 10,7 4 2,7 4
Kontposs camocrosrensHoit padotsl (KCP) 2 — — — —
ITpomesxxyrounas arrecranus (MKP) 0,3 — — — —
Hroro: 180 72 36 35,7 34




Paznenbl guctumuinHbl, u3ydaemsie B 4 ceMecTpe.

s KonnyecTBo yacos
S % HaunmenoBanue pa3nenos Beero Ays:ggf:aﬂ BHe?:g(I)TT(;p Has
- JI I13 | kontpons | CPC
1 [9nexkTpuueckoe 1ose B Bakyyme 19 4 6 5 4
2 |2neKTpUUeCcKoe MOJIe B TUIJICKTPHUKE. 12 4 1 5 2
3./IIpoBOJIHUK B AJIEKTPOCTATUUECKOM I10JI€ 15 3 3 5 4
4 /TITocTOSIHHBIN IEKTPUUECKUHN TOK 21 4 6 5 6
5./MarnuTHoe 1noJje B BaKyyMe 20 4 6 6 4
6. /MarguTHOeE I10JI€ B BEIIECTBE 17 5 2 6 4
7.|9neKTpOMaruHuTHas MHAYKIIHS 20 4 6 6 4
8|OnexkTpomarHuTHoe nosie. Y paBHeHus MakcBesuia 15,7 4 2 6,7 3
KonTpons camocrositensHoi pabotsl (KCP) 4 — — — —
[Tpomexyrounas arrectanus (MKP) 0,3 — — — —
Hroro: 144 32 32 44,7 31
[Tpumeuanwne: JI — nexkuun, 113 — mpaktraeckue 3ausatus, CPC — camocTosTenpHas paboTa CTyIeHTa.
2.3 Coneprxanue pas3aesioB 1M CHUIINHBI:
2.3.1 3anATHA JEKUMOHHOTO THIIA
<
§ ®opma
3 Hanveroariie Coneprxanue pasnena TEKYILero
- pasaeia KOHTPOJIA
S
I KITACCUYECKAA MEXAHUKA
1 |Benenue B [Tpenmer ¢usuku. MecTo KiaccMYecKOl MEXaHMKH B CHCTEME
KJIacCHUecKyro |pusmueckux auciumiuH. Kiaccuueckue MpencTaBiIeHHUs O
MEXaHUKY MPOCTPAHCTBE W BpeMeHW U wux apudpmeruzamus. I[lonstue
cuctembl orcuera. OCHOBHBIE pa3felbl U OOBEKThl H3YUEHUS
KJIACCHYECKON MEXaHUKH.
2 |Kunemaruka CnocoObl  3amaHus  ABWKEHHS Touku. [lyTh, Tpaektopus,
MaTepualbHOM |mepeMenienne. KnuHemaTudeckre JIeMEeHThl JBUKEHUS: CKOPOCTh,
TOYKH, YCKOPEHHE, pPa30KEHHE YCKOPEHUsI IO OCSIM €CTECTBEHHOTO
MEXaHUYECKON |TpEeXTpaHHHKA. YactHbie ciyvyau JIBIKECHUS TOYKU:
CHUCTEMBI 1 NpsIMOJIMHEIHOE, KpyroBoe. KuHemaTrka MEXaHMYeCKOW CUCTEMBI
TBEpJAOro Tena (U abcomoTHO TBepaoro Tema. Cremenu cBoOonbl. [Ipocreiimive K
BUJIbI JBUXKEHUS TBEPJOrO Tejla: MOCTYNATEIbHOE JABUKEHUE,
BpalIeHUE BOKPYT HEMOJBUKHON OCU. BEKTOp yrioBoil CKOpOCTH.
Onucanve TPOCTPAHCTBEHHOI'O PACIOJIOKEHHUS TBEPAOrO Teja.
VYriner Diinepa. CKOpOCTh M yCKOpEHHE TOYEK CBOOOIHOIO
TBEpJOTro Tesa. MrHOBEHHAsi BUHTOBASI OCh.




3 |dunamuka Nuepumnansubie cuctembl otcueta. IlepBbiii 3akoH HrproToHa.
marepuasibHO  |IloHsiTue o cune m macce. Bropoi 3akoH Herorona. EnuHuULBI
TOYKH U3MEPEHUs. U Pa3sMEPHOCTH (U3NYECKUX BEIUYMH. TpeTuil 3aKoH

Herorona. Ilpunuun otHocutensHoctr ['anmunes. Ilpumepsr cuo:

CHJIa TSDKECTU WM BEC, CHJIBI TPEHUS, CHJla YNPYrocTH. J[BH>KeHHe K
Tena Moja JAeWcTBUEM 3aJaHHBIX cuil. HecBoOogHOe ABMKEHUE

Tena. YacTHbIE Cllydad WHTETPUPOBAHUS YPABHCHWM JBUKCHMSL.
Heunepumaneuele  cucrembl  orcuera.  Cuilbl  HMHEPLMHU:
HEHTPOOEKHBIE CHITBI HHEepIHH, cuiia Kopronuca.

4 |OcHOBHBIE NMiynsCc MaTepuaJbHOW TOYKM M CWIbl. MOMEHT HUMITyJIbCa
JUHAMHYECKHE |MAaTE€pPUAIbHOM TOYKH, MOMEHT CHJIbI. MOMEHT UMILyJIbCa TOYKH, B
XapaKTEPUCTHKH [[I0JIe IEHTPaJIbHBIX cuil. Teopema ruiomaseit. Pabora u sHeprusi.
marepuanbHoi |PaGota cunbl. MomHocTh. [lose cun. Cuiibl KOHCEpBaTHBHBIE U K
TOYKHU. HEKOHCEpPBATHUBHBIEC, IOTCHIUAIbHOE Iojie cwWil. KuHernueckas

sHeprus. [loreHumaneHas sHeprus. CBsA3b MEX1y NOTCHIMAIBHON
sHepruen u cuioi. [lonHas MexaHudeckas SHEprHsl.

5 |duHamuka VYpaBHEHHsSI JIBHOKCHHSI CBOOOJHOW MEXaHHYECKOM CHCTEMBI.

CHUCTEMBI OcHoBHast 3agaya MexaHukH. Poiab HayanbHBIX  YCIOBHUH.

MaTepHaibHbIX |[{BHXKeHHE HeCBOOOAHON MexaHuuyeckol cuctemsl. [lonaHas noreH-

TOYEK [UaibHas PHEPrusl U KiaccuPuKanusi cBOOOJIHBIX MEXaHUYECKHX
cucteM. [lepBple MHTErpanbl ypaBHEHUN IBU)KEHUS U 3aKOHBI CO-
XpaHEHUs. 3aKOH COXPAaHEHHUs MexaHuuyeckoil sHepruu. Teopema
00 M3MEHEHUU KHHETUYECKOM »SHepruu. 3aKOH COXpPaHEHHs K
MMITYJIbCA 3AMKHYTOM cUCTEMBI. VIMITy/IbC HE3aMKHYTOU CUCTEMBI.
Ilentp Macc. Teopema O HABMXKEHUM LEeHTpa Macc. Teopema
Kenwura. 3akoH coxpaHeHuss MoMeHTa ummyibca. CoOOCTBEHHBIN
MEXaHUYECKUH MOMEHT CHUCTEMBl. MOMEHT HMIIyJIbCa He3aM-
KHYTOH cuctembl. 3akoHbl Kersepa. 3aKOH BCEMHPHOTO TSTOTe-
HUs. AOCOJIIOTHO HEYNPYruil yaap, HOTepU MEXaHUYECKOW JHep-
TUH, TIOHSITHE BHYTPEHHEN dHEeprun. AOCOIIOTHO YIIPYTUi yaap.

6 |OneMeHThI OCHOBHBIE JMHAMHYECKHE XapaKTEPHCTHKH TBEpAOTo Tena.| Ompocmo
JTAHAMHUKH Wmmynbse TBepaoro Tena. KuHernueckasi SHEprus TBEpAOro Tena.|PesyIbraram
TBepaoro tena  |Tenzop uHepuuu. MOMEHT UMITyJIbCa TBEPAOrO TeJa. Y paBHEHUS Hgﬁf::fg

JBUKECHHSI TBEPJIOTO TeNa. Y CJIOBUSA PABHOBECHUS TBEPAOTO TeEA. 3aMaHuA

7 |OcHOBBI Hanpspkenus u nedopmanuu npu pactskeHud U casure. Hanpsi-
MEXAHUKHU XKeHHUs B TBepaoM Tene. TeH3zop HampsbkeHuid. Manbie aedop-
CILTONTHOM Maluy TBepaoro tena. Tenzop nedopmaruii. 3aBUCUMOCTb MEXKTY Onpoc o
cpenbl HanpsHKeHUAMH U feopmanusamu. OCHOBHBIE OHATHS MEXAHHKH| pesypraTam

JKUJKOCTHU U rasa: uAeaIbHAsl )KUIKOCTh, HEC)KMMaeMasi KUJKOCTh,| HHIMBUIY-
nasieHue. 3akoHsl [lackans m Apxumena. YpaBHEHUE Hepasz-| IPHOTO
peiBHOCTH. OCHOBHOW 3aKOH JMHAMHUKH IS YacTHUI[ MeanbHOi| ~oreHt
KUAKOCTU. YpaBHeHue bepnymmu. @Popmyna Toppuyemnn.
TedeHne BA3KOHN )KUIKOCTH. [[BHKEHNE TeN B )KMJIKOCTSX U ra3ax.

11 MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

8 |OcHOBHBIE MounekynsapHO-KMHETHYECKAass  TEOpUs W TEPMOJMHAMHUKA.
npexacrasiaeHuss |CocTosiHMe cucTeMbl M npouecc. (OCHOBHBIE — ITapaMeTphbl
MOJIEKYJIIDHOM |COCTOSIHHSI ~ T€PMOJMHAMMYECKOM  cucreMbl.  Temmeparypa, K
buzuku u TeMIepaTypHas 1Kaia. BHyTpeHHss sHeprus cuctemsl. Ilonarue

TCPMOJINMHAMUKN

uaeanbHoro raza ONbITHBIE Ta30BbIE€ 3aKOHBI: ABoraapo, boitns —




Mapuorra, I'eli-JIroccaka.

9 |MonekynsipHo- |YpaBHEHME COCTOSHUS HJEallbHOrO Ta3a MeHjeneeBa —
kuHerndeckas |Kianeiipona OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOU
Teopus TEOpUHU HieanbHOro raza. CpeqHsas KMHETUYeCKas SHEPIHsl MoJe-
UJCAIBHOrO raza|Kyn rasa M temneparypa. 3akoH /lanerona. CkopocTH Ta3oBbIX

Monekya. Pacnpenenenne Makcsemna. ['a3 B mone TKECTH.
bapomerpuueckass  dopmyna.  Pacnpenenenue  bosbimana.
Cpennee 4HCIO CTOJIKHOBEHUH M CpeAHss UIMHA CBOOOJHOTO
npobera Mosekyn B raze. Bakyym. SIBnenust mepeHoca B rasax.
Juddysus razos. TermonpoBogHocTs. BHyTpeHHee TpeHue.

10 {OcHOBBI [leppoe  Havamo TtepMoamHamuku. PaGora w  TemoTa.

TepMonuHaMHKH [TermmoemMkocTh Ta3a. Yucio cremeHeil CBOOOJBI  MOJEKYJIBI.
[Tponieccel u nmkiel ¢ razamu. lluxin Kapro. OOGpatumbie u
HeoOpaTuMble Impouecchl. Bropoe Havano TepMOAMHAMUKH.
Ourponus. Teopema Hepuera — [lnnanka.

11 |Arperarnbie Peanbnble raspl. Monexkymspesle cuibl. ['a3, map, >KHIKOCTB.
COCTOSIHUSA U VYpaBHEHHE COCTOSHUSL pEaJIbHOrO rasza. BHyTpeHHss SHeprus
¢dazoBbie peansHoro raza. CtpoeHue u cBoiicTBa kuukocteid. CuerieHue
IIEPEXOIbI xuakocred. Mcnapenue n xkunenue. IIoBepXHOCTHOE HaTSKEHHE.

CmauuBanue. KanwuisipHsle sBiaeHUs. SIBIeHuUE mepeHoca.
Bsaskocts kuaxoctu. CTpoeHHME M CBOMCTBA TBEPHABIX TEIL
Kpucrannuueckue u amopduble Tena. THIBI KPUCTATUYECKUX
pewmerok. TemnoBoe NBUXKEHME B TBEPABIX Teilax. MexaHUMUecKue
cBorcTBa TBepabix Tes. PaszoBele mnepexonbl. Mcnapenue u
KoHAeHcanus. [1naBieHne u kpucramuM3anusl.

111 DJIEKTPOMATHETHU3M

12 |9nexTpuueckoe [3aKOH B3aMMOJAEHCTBHS 3JEKTpUYECKUX 3apsanoB. [lonsrue o0
10JIe B BAKyyMe€ [JIEKTpUYECKOM T1osie. HampskeHHOCTh 3IEKTPUYECKOro TOJs.

Teopema 'aycca. PaboTa B anekTpoctarnueckom mnoje. PasHocTb
NOTEeHIMaNoB. Pa3HOCTh MOTEHLIMAJIOB M HANPSKEHHOCTh MOJIS.
OKBUIIOTEHIINAJIbHBIE TIOBEPXHOCTH.

13 |DOnexrpuueckoe ([lonsgpuzanus OuAIEKTPUKOB. HampspkeHHOCTh 3JIEKTPUYECKOTO
1oJie B NOJII BHYTPU JMDJIEKTPHKA. OJIEKTPUYECKOE CMEIIEHHE B
TUDJIEKTPUKE.  |IuaseKkTpuke. [lpenoMieHue TMHUA CMEIIEeHNs U HalpsHKEHHOCTH

110J1s1. CEerHeTORIEKTPUKH.

14 IlpoBonnuk B |PaBHOBecue 3aps0B Ha NpoBOJAHUKE. [IpOBOJHHK BO BHEIIHEM
NIEKTPOCTATU- [INEKTPUUECKOM  TOJIe.  DJIEKTPOEMKOCTb,  KOHAEHCATOPHI.
YECKOM T10J1€ CoenrHEeHNE KOHAEHCATOPOB. DHEPTHsl JIEKTPUUIECKOT0 MOJIs.

15 [IlocTostHHBIM  |DnexkTpoaBwkymas  cuina. 3akoH  Owma,  CONPOTHBIICHHE
ANEKTPUYECKUM |[TPpOBOJHUKOB. 3akoH JIxoyns — Jlenuma. Pa3BeTBieHHblE Lenu.
TOK ITpaBuna Kupxroda.

16 MaruuTtHOe B3aumoneiicTBue TOKOB, MarHUTHasl MHAYKIUS. JIMHUY MHAYKINUN
1oJie B BaKkyyMe |[MarHuTHOro mnojsi. KoHTyp ¢ TOKOM B MarHMTHOM moje. Mar-

HUTHOE TIOJIE JBMXKYyLIerocs 3apsana. 3akoH buo — Casapa. Cuia
Jlopenna. Hupkynsuus u NOTOK BEKTOpa MarHUTHON MHIIYKIUH.

17 MarunuTtHOe HamaranunBanue cpen. HanpsokeHHOCTP MAarHUTHOTO — ITOJIS.
oJIe B MaruutHass WHAYKOMS B MarHetwke. [lpenomienue nuHUNA
BEIIECTBE WHAYKIIMM MarHUTHOIO MoJis. MarHuTHbIE CBOMCTBA BEILECTB.

Jramarnetusm u napamaraetusm. eppoMarHeTusm.




18 |Dnexkrpomar-  |SIBieHUE DJIEKTPOMArHUTHOM WHIAYKIMH, mpaBwio JleHua.
HUTHast CaMouHAYKLIMSA, HWHAYKTUBHOCTh. TOK MpU 3aMblKaHUM U T
UHYKIMS pa3sMbIKaHUU LIeNU. DHEPrusi MArHUTHOTO MOJIS.

19 |Onextpomar-  ([lepeMeHHBIN 3JIEeKTpUYECKU TOK. BuxpeBoe »siekTpuueckoe
HUTHOE I0oJIe.  [Hoje. TOK cCMeleHHus. OJIEKTPOMAarHUTHOE MoJie. YpaBHEHMs T
VYpaBHeHUs Makcgeia B MHTErpajdbHON U quddepeHnnansaoi Gpopme.

Makcaemia

IIpumeuanue: K — komutokBuym; T — TecT

Paznen 1. [Ipenver ¢usuku. MecTo KIIaCCHYECKOW MEXaHUKH B CHUCTeME (DM3MUYECKUX JUCIUTUIVH.
Knaccuueckue npencraBieHust 0 MPOCTPAHCTBE U BpeMEHU U uX apudmernsanus. [lonstue cucrembl
orcueTa. OCHOBHBIC Pa3Aeibl U O0BEKTHI U3YUCHHSI KIIACCHIECKOW MEXaHHKH. (2 4.)

Pa3nes 2. CnocoObl 3aanus nBuxeHus: Touku. IlyTe, Tpaekropus, nepemenienue. Kunemaruueckue
3JIEMEHThl JBUXKEHUS: CKOPOCTb, YCKOpeHUe. ECTeCTBEHHBI TpPEXI'PAaHHHUK, KPUBU3HA WM PaJUyC
KPUBU3HBI TPACKTOPUH, PA3JI0KEHUE YCKOPEHHUS IO OCAM E€CTECTBEHHOI'O TpexrpaHHHUKa. YacTHble
Cly4yau [IBM)KEHMS TOYKHU: NPSIMOJMHENHHOE, KpyroBoe. KuHeMaTrnka MeXaHHYECKOW CHCTEMBI M
abcomoTHO TBepaoro Tena. Cremenu cBoOozwl. [lpocTeiiime BuUABI JIBWKEHHMS TBEPAOTO Teja:
NOCTYNATEIbHOE JIBUJKEHUE, BpALLlEHUE BOKPYI HEMOJBMKHOW OcCH. BekTop yrioBoil ckopocTu.
MoOMEHT BEKTOpa OTHOCHUTEIBHO TOUYKM M OcH. OnucaHue NpPOCTPAHCTBEHHOIO pPACIOJIOKEHUS
TBepaoro Tena. Yrael Oiepa. CKOpOCTh M YCKOpPEHHE TOYEK CBOOOJHOTO TBEpPAOIO Tea.
MrHoBeHHasi OCh BpallleHHsl, MTHOBEHHAsl BUHTOBAs1 OCh. MIHBapMaHTHOCTh BEKTOpA YIJII0BOW CKOPOCTH
TBEPJIOTO TeJIa K K3MEHEHHIO IIEHTPa CUCTeMBbI KoopauHar. (12 4.)

Pa3nen 3. Muepuuanbueie cuctemsl otcueta. [lepBoiii 3axon HbroTtona. Ilonsitue o cuiie u macce.
Bropoii 3akon Herorona. Equauibel u3MepeHust 1 pa3MepHOCTH (PU3NYECKUX BETUYHH. AOCOIIOTHBIC
cucrtembl emunun, CHU, CI'C. Tperuii 3akoH HprooToHa, mnpuHuMN nadbHOAeHCTBUS. [IpuHuMn
oTHocuTenbHOCTU [anmunes. [IpuMepsl cui: cuila TSXKECTH M BeC, CHIIBI TpeHUs (CyXxoe U BSI3KOe
TpEHUE), CHJIa YIpyrocTu. JIBuxeHue Teaa moja JeUCTBUEM 3a/laHHbIX cuil. HecBoOogHOE ABMKEHUE
Tena. YacTHbIE Cllydyau MHTETPUPOBAHMS YpPaBHEHUH JBIKEHUs. HerMHeplmanbHble CHCTEMBI OTCUETA.
Cwtbl MHEPIMH: TIEHTPOOESKHBIEC CUITBI HHEpIuU, cuia Kopuomuca. (8 4.)

Pa3znen 4. imnynbc MaTepuaabHOM TOYKM M CHJIBL. 3aKOH M3MEHEHHUS UMIIyJbca MaTepualbHON
TOYKH. MOMEHT HMMITyJibca MaT€pUaJIbHON TOYKH. 3aKOH M3MEHEHHS MOMEHTa HMIIYJbCa, MOMEHT
cuiibl. MOMEHT UMIyJibca TOYKM, B TOJIE€ LEHTpalbHbIX cui. Teopema miomaneit. Ilonstue o6
sHeprun. Pabora m sHeprus. Pabora cwibl. Momuocts. [lone cun. Cuibl KOHCEpBAaTHBHBIE U
HEKOHCEPBATUBHBIE, IOTEHLHMAIbHOE TMoOje Ccwl. KuHeTnueckas »dHeprus. 3aKkOH HW3MEHEHUs
KUHeTndeckoi sHeprun. IlorennmanbHas sHeprus. CBs3b MEXly NOTEHLIUAIbHONW SHEPTUEN U CUJION.
[Tonnas Mmexanuueckasi YHeprus. (6 4.)

Paznen 5. YpaBHeHus IBMXEHUS CBOOOAHON MexaHM4YecKod cucTteMbl. OCHOBHAs 3a/laua MEXaHUKH.
Posnp  HavaneHbIX ycmoBuil. [IpyMHOMII TPUYMHHOCTH  KJIACCUYECKOW MEXaHUKH. [[BH>keHuMe
HEeCBOOOJHON MexaHudyeckod cuctembl. [lodHas mMOTeHUMaNbHAs DSHEPrUs U  KIacCHUPHUKAIUS
CBOOOJTHBIX MEXaHUYECKHX crcTeM. [lepBble HHTErpasibl ypaBHEHUH IBUKEHUS U 3aKOHBI COXPAHEHUSI.
3aKOH COXpaHEHHs] MeXaHW4ecKol sHepruu. TeopeMa 00 M3BMEHEHUH KMHETUYECKOW dHEpruu. 3aKoH
COXpaHEHMsI UMITYJIbCA 3aMKHYTOM cucTeMsbl. IMIynbe He3aMKHYTOM cuctemsl. LlenTp macc. Teopema
0 JBWXEHUU IeHTpa Macc. Teopema Kenura. 3akoH coxpaHeHUs: MOMeHTa UMITyiIbca. COOCTBEHHBII
MEXAHUYECKUH MOMEHT CHCTeMbl. MOMEHT HMIlyJbca HE3aMKHYTOM cucreMel. OpgHOMEpHOE
nBuxeHune. KauectBeHHoe HccnenoBanue ABUKeHHs. PaBHOBecrue cuCTeMBbl B MOJ€ KOHCEPBATUBHBIX
cui. 3ajmada ByX Ted. 3akoHbl Kemiepa. 3akOoH BCEMHUpPHOrO TATrOTeHUs. AOCONIOTHO HEyNpyruit
ynap, oTepyu MEXaHHUUeCKOH SHEPTUU, OHITHE BHYTPEHHEHN sHepruu. AGCOIOTHO ynpyruii yaap. (10

q.)



Paznen 6. OcHOBHbIE IMHAMMYECKHE XApAKTEPUCTUKU TBEPAOro Tena. VMMmynbCc TBepaoro Tena.
Kunernueckass sHeprusi TBepaoro Ttena. TeH3op uHepuuH. MOMEHT HMMIyJbca TBEPAOro TeJja.
YpaBHeHUs IBH>KEHUS TBEPIOTO Teja. Y CJIOBUS PaBHOBECHS TBEPAOro Tena. (4 4.)
Paznen 7. Hanpsokenus u nedopmanyy Npu pacTsHKEHUH M clBUTe. HampspkeHUs B TBEpPAOM Telle.
Tenzop nHanpspkeHuil. Manbie nedopmanum TBepaoro Tema. TeHzop aedopmaruii. 3aBHCUMOCTH
MEXIy HanpsokeHusMH u - jaedopmarmsmMd OCHOBHBIE TOHSTHS MEXaHMKH SKMJIKOCTH M rasa:
uaeanbHas JKHJIKOCTb, HECKMMaeMas KUIKOCTh, JAaBieHue. 3akoHbl [lackans u Apxumena.
VYpaBHeHue Hepa3pblBHOCTU. OCHOBHOW 3aKOH JUHAMHMKU JUIsI YacTULl WJCAIbHON JKUIKOCTH.
VpaBuenue bepnymnu. ®opmyna Toppuuemnu. TedeHue BSA3KOH KUIAKOCTH. JIBUXKEHHE Tell B
JKUJKOCTAX U Trazax. (8 4.)
Pa3nes 8. MounekynspHo-KuHeTHYECKasl TeOpUs U TepMoanHaMuKa. COCTOSIHME CUCTEMBI U MPOIIECC.
OcHOBHbBIE MapaMETpPbl COCTOSHUSA TEPMOAMHAMUYECKON cuctemsbl. TemmepaTypa, TemmepaTypHas
mkana. OCHOBHBIE XapaKTEPUCTUKU JIBUJKEHHSI M B3aUMOJACHCTBUS MOJEKYJ. BHyTpeHHss 3Heprus
cuctembl. [lonarue naeanpHoro raza OnbITHRIE ra30BbIe 3aKOHBI: ABorajpo, boins — Mapuotra, ['eii-
Jlroccaka. (2 4.)
Pa3pnen 9. YpaBHeHue coctosiHus HieanbHoro raza Menaeneea — Knaneiipona. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM H€aTbHOro rasa. CpeaHsiss KUHETUYECKas SHEPIrus MOJIEKYJ
rasza u temreparypa. 3akon JlaneroHa. Ckopoctu razoBsix Mosiekyi. Pacnpenenenune Makcsemnna. ['a3
B moine Tsokectd. bapomerpuueckas dopmyna. Pacnpenenenne bonbumana. Cpeanee uucio
CTOJIKHOBEHUI M CpeNHss JUIMHA CBOOOHOTO Mpobera MOIeKy: B raze. Bakyym. SIBneHus mepenoca B
razax. [luddysus razos. TemnonpoBoaHocTs. BuyTpennee tpenue. (8 4.)
Pa3nen 10. IlepBoe Hauano tepmoauHamMuku. Pabora u ternora. TermmoemkocTs ra3a. Yucio cremne-
Hel cBoOo b1 Mosiekynbl. [Iponeccsr u mukisl ¢ razamu. ukn Kapuo. KIIJ. Obparumeie u HeoOpa-
TUMBIE ITpoliecchl. Bropoe Hauano Tepmoannamuku. DuTponus. Teopema HepHera — [lnanka. (8 4.)
Pa3znesn 11. PeanpHble razel. MonekynsapHble cwibl. ['a3, map, HAKOCTb. YpPaBHEHHE COCTOSHUSA
peabHOTO Tra3a. BHyTpeHHsIs 3Heprus peanbHoro raza. CTpoeHue u cBoicTBa )kuakocter. Cuennenue
xuakocteid. Mcnapenune u kumnenue. IloBepxHocTHoe HarshkeHue. CmauumBanue. KanumispHbie
aBieHus. SIBieHue mnepeHoca. BsskocTs xkmakocth. CTpoeHHME M CBOMCTBA TBEPABIX TEII
Kpucrannumueckue u amopdubsie Tena. TUmbl KpUCTAIUIMUECKUX pELIETOK. TeroBoe ABM)KEHUE B
TBEpPAbIX Tenax. MexaHnueckue cBoWcTBa TBepAbIXx Ten. Pa3zoBele nepexonsl. Mcmapenue u
KoHeHcanus. [InaBnenue u kpucrammzanus. (4 4.)
Paznen 12. 3akoH B3aMMOJEHCTBHUS DJEKTpUUECKHX 3apsaoB. lloHsTue 00 3JIEKTPUYECKOM TIOJIE.
Hampspkennocts  anektpudeckoro mofisi. [lpunnumn cyneprnosumuu. Teopema I[aycca. Pabora B
aneKkTpocTaTuueckoM mose. [loreHnman. Pa3sHOCTP NOTEHIMANOB W HANpPSHKEHHOCTb  IIOJIA.
OKBUIOTEHIIMATbHBIE TOBEPXHOCTU. BbluncieHue noTeHnMana W HamnpsLKEHHOCTH B IPOCTEHINNX
AIIEKTPUIECKUX MONISX. (4 4.)
Paznen 13. Ilomspusanus nudnekTpukoB. HampsykeHHOCTb 3JIEKTPUYECKOrO TIOJISI BHYTPH
IUAJIEKTPUKA. JJEKTPUYECKOE CMELIeHHEe B audnekTpuke. Teopema [aycca anms 31neKTpHUECKOro
cmemenus. [Ipenomienne JUHMM CMEUIEHHS M HANPSOXKEHHOCTH — JJIEKTPUYECKOTO  TOJIA.
CernetoanekTpuku. (4 4.)
Pa3znesn 14. PaBHOBecue 3aps10B Ha NpoBOAHMKE. [IpOBOJHMK BO BHEIIHEM JJIEKTPUYECKOM IIOJIE.
OJIEKTPOEMKOCTh,  KOHJIEHCATOPBl.  DHEpPrHus  3apspKeHHOro  KoHjaeHcaropa. CoennHeHue
KOHJICHCATOPOB. DHEPIHsl dJIEKTPUUECKOTo moJs. (3 4.)
Pa3znen 15. DnexrtpoaBmxkymas cuia. 3akoH OMa, CONPOTHBIIEHHE NMPOBOJHUKOB. 3akoH Oma i
3aMkHyTOM 1enu. 3akoH JDxoyns — Jlenma. PasserBnennsie nenu. [IpaBuna Kupxroda. Pabota u
MOIIIHOCTh UCTOYHUKOB MTOCTOSTHHOTO TOKa. MOIIIHOCTH BO BHEUIHEH IeNU U KOAPPHUIIUEHT MOJIE3HOTO
nectsusl. (4 4.)
Paznen 16. B3aumopeiicTBuE TOKOB, MAarHuUTHas WHAYKUMS. JIMHUM HMHIYKIUMW MarHUTHOTO TOJISL.
KoHTyp ¢ TOkOM B MarHMUTHOM Imoje. MarHUTHbIM M MEXaHUYECKHM MOMEHT KOHTypa C TOKOM.
8



MarnutHoe mnoJie ABHKYylIerocs 3apsaa. 3akoH buo — Casapa. Cuna Jlopenua. Hupkynsmusa u
MOTOK BEKTOpa MarHUTHOM MHAYKIUU. (4 4.)
Pasznen 17. HamarnuuuBanue cpen. Hanpsk€eHHOCTh MarHMTHOrO mojis. MarHuTHas WHAYKUUS B
Mar"etuke. [{upKyssus BeKTopa HallpsKEHHOCTH MarHUTHOro nodst. Ilpenomnenre nuHUM MHIyKIUU
Y HaNpspKEHHOCTH MAarHUTHOTO MOJIA. MarHUTHbIE CBOMCTBA BELIECTB. JlnaMarHeTu3M u napamMarHeTusM.
®eppomarneTusm. (5 4.)
Pa3nes 18. SIBieHue 3neKTpoMarHUTHOM UHAYKLMY, nTpaBuiio Jlenna. CaMOMHIYKIMSI, HHIYKTHUBHOCTD.
Tok 1pu 3aMbIKaHUU U pa3MbIKaHUU LENH. JHEPrs MArHUTHOTO MO (4 4.)
Pa3znen 19. Ilepemennsiii anekTpuueckuil Tok. BuxpeBoe snexktpuueckoe mnoisie. Tok cmerieHus.
DNeKTpOMarHuTHoe mnosie. Y paBHeHust Makcsesia. (4 4.)

2.3.2 3aHATHSA CEMHUHAPCKOTO TUINA (IPAKTHYECKUE 3aHATHS)

Ne Ne paznena . dopMma TeKyIIEro
Temarnka NpakTUYECKUX 3aHATUN
3aHATHS | AUCIIATUTAHEI KOHTPOJIS

KoopaunatHeiii crioco0 3amanus IBwxkeHHs TOUkd. [1yTh, TpackTOpUs

1 2 p yIb, 1P PHL| permenne sanau
MepEeMEIICHIEe, CKOPOCTh, YCKOPCHHE.
EctectBeHHBINT cmoco0 3amaHus ABWKEHUS TOYkH. CKOpPOCTh H

2 2 YCKOpEHHUe TIPH €CTeCTBEHHOM CIToco0e 3afaHus ABIKeHUs. Pammyc| Pemenwue 3amau
KPUBHU3HBI TPACKTOPHH.

3 2 Bpamenue TBepmoro tena BOKpYI' HEIOABHKHOI OCH. Penrenue 3anau

4 2 KonrtposbHas padboTa KP
Bropoii 3akon HeroTona. Onpenienenre cuil o 3aJaHHbIM YpaBHEHHSIM

5 3 nerkenns. OnpeaeneHie KHHEMAaTHIECKUX XapaKTePUCTHUK B KeHus| Perenne 3agaq
I10 3aJaHHBIM CHJIaM.

6 3 WuTerpupoBanuie ypaBHEHUH IBMKSHHUS MAaTEPUATBHON TOUKH. Pemenne 3amau
OnpejenieHne JMHAMAYECKUX XapaKTePUCTUK JIBHXKEHUS 110 3a/IaHHBIM

7 4 p PAKTep A A Permrenue 3amau
CUJIaMm.
YpaBHEHUS NBIKEHUS MEXaHWYECKOW cucTeMbl. OmpeneneHue CUIl U

8 5 Pemenue 3amau
XapaKTEPUCTUK JBUKCHUS TeJl, BXOISIIUX B CUCTEMY.
3aKOH COXpaHEHHUS HMITyJibCa 3aMKHYTOW cucTeMbl. lleHTp Macc.

9 5 p Y Y Hewtp Pemrenue 3anau
Teopema o IBIKEHUH [IEHTPa Macc.
3aK0oH COXpaHEHWs MeXaHWYeCKoi sHepruu. Teopema 00 M3MEHEHHH

10 5 . Pemenue 3anau
KHHETUYECKON SHEPruu.

11 3,4,5 KonrtposbHas padbota KP
YpaBHEHUs BpallleHHS TBEPAOrO Tella BOKPYT HEMOJBM)KHOHW OCH.

12 6 P P P Py & Pemenue 3anau
Nmnynsc TBepaoro Tena. Kunerndyeckas sHeprusi TBEPAOro Teja.
OmnbITHRIE Ta30BbIE 3aKOHBL:  boitna — Mapuotra, ['eii-JIroccaka.

13 9 . Perrenue 3amau
YpaBHeHUe cOCTOsIHUA UaeanbHoro raza Menneneea — Knaneiipona.
OcHoBHOE aBHEHUE MOJIEKYJIIPHO-KUHETHYECKOM TEOpUU

14 9 yp yap D S 3a1a4
HJIealIbHOTrO ra3a. 3akoH JlanbpToHa.

15 9 CxopocTH ra3oBbIX MOJeKyI. Pacmpenenenne Makcpemna. ['a3 B mose Pewere 32121
TsokecT. bapomerpuueckas popmyna. Pacnpenenenue bonbimana.

16 10 PaGora u temora. [lepBoe Hauano TepmouHamMuku. TermmoemkocTs. | Pernenue 3agau

17 10 OcHoBHbIe razoBblie npouecchl. ['azossie nukibl. Hukn Kapuo. KIT[A. | Pemenue 3agau

18 9,10 Konrposnphas pabora KP
3akon Kynona. HampspkeHHOCTBH 3JIEKTpUYecKOoro mojis. IIpwHIun

19 12 Y P P PHHIAT b eme 3a1au
CYIIEPIIO3UIIUHT

20 12 Pabora B anekrpocrarrueckoM mosie. [loteHmman. Pemenue 3amau
Pa3HoCTh NOTEHLMAJOB W HANPSIKEHHOCTb IOJA. BbIuKcieHue

21 12 . Perenue 3agau
MTOTEHITHAJIA ¥ HATIPSDKCHHOCTH B TIPOCTEHIIINX DIICKTPHUECKUX TOJISX.

22 13,14  |DnexTpoeMKocCTb, KOH/ICHCATOPBI. OHeprus 3apsbkeHHOro| Pemenue 3amay
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KOHJIeHCATOpa.

23 14 CoeauHeHUE KOHACHCATOPOB. Perrenue 3anau

24 15 OMma nns ydacTtka nenu. 3akoH Oma Uisi 3aMKHYTOM 1ienu. 3aKoH Pewerie 32124
Jxoyns — Jlenna. Paborta, momaocts u KI1J] ncTOuHMKOB TOKA.

25 15 PasBerBnennsie nenu. [Ipasuna Kupxroga. Pemenue 3anau

26 15 KonTponbhas pabora KP

27 16 BsaumopeiicTBue TOKOB, MarHuTHast MHAYKIMs. 3akoH buo — CaBapa. | Pemenue 3amau

28 16 KonTtyp ¢ Tokom B MarautHOM mojie. Cuia JlopeHna. Pemrenue 3anau

29 16 Hupkynsamust ¥ IOTOK BEKTOpa MAarHUTHON MHAYKIMH. Penrenue 3anau

30 17 HanpsbkeHHOCTh ~ MarHutHOro  moyist.  [{upkymsiust  BekTopa Permene sazat
HaNPSHKCHHOCTH MarHUTHOTO TTOJISL.

31 18 SIBrIeHme ANEKTPOMAarHUTHON MHAYKIMH, TipaBmio JIeHma. Perenne 3amau

32 18 CaMOUHAYKIMS, UHAYKTUBHOCT. DHEPIHs MarHUTHOTO TTOJISL. Pemrenue 3agau

33 16,17,18 |KonTpomabHas paboTa KP

34 19 VYpaBuenus Makcgeiia B auhdepeHImansHoi popme. Perrenue 3amau

2.3.3 JIaGopaTopHbIe 3aHATHS.

JIaGopaTopHble 3aHATHS HE IPEyCMOTPEHbI

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

VY4eOHblii 11aH HE TPelyCMaTPUBACT KYPCOBBIX paboT mo aucuuruivae "dusuka"

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 OOECHeYeHHUsI /I CaAMOCTOSITEIbLHOH PadoThI
00y4JaIMXCS MO AUCHUIIIHHE

No

Bux CPC

[TepedyeHsb yueOHO-METOIUYECKOTO 00ECTICUeHUS TUCIUTIITUHBI 110
BBITIOJTHEHUIO CAMOCTOSTEIHHOU pabOThI

1 |Pemienne nHAMBUAYAIBHBIX
3aJaHUM, TOATOTOBKA K
KOHTPOJIbHOM paboTe.

¢uzuku. CI16.: Kamwxneiii mup, 2008. 327 c.

1. Bonpkenmreitn B.C. COopHuK 3amad mo o0meMy Kypcy

2 |lloaroroBka K TEKyIIEMY 1.

KOHTPOJIIO

¢uzuku. CI10.: Knmwxkusiii mup, 2008. 327 c.

Bonpkenmreitn B.C. COopHuk 3amgady mo oOmeMy Kypcy

Y4yeOHO-MeTOANYECKUE MaTepuaibl Al CAMOCTOSATEIbHON pabOoThl 00YyJaroUIUXCs W3 YHCia
MHBAJIUOB M JIMI C OFPaHUYEHHBIMH BO3MOXHOCTSIMHU 370poBbs (OB3) mpenocrasnstorcs B popmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSIM HX 3I0POBBS M BOCTIPHSTHS HHPOPMALIUH:

Jist U1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B MieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIEeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN mepeueHbh MOXKET OBITh KOHKPETH3HpPOBAaH B

o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

3aBUCUMOCTH OT KOHTHHICHTA

B coorBerctBun ¢ tpeboanusmMu PI'OC BO mo HampaBieHHIO MOATOTOBKH OakaaaBpoOB
nporpaMMa no aucuumuinHe «®u3nka» MpeaycMaTpUBaeT HCIOJIb30BaHHE B Y4eOHOM Ipolecce
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CJIEAYIONIMX 00pa30BaTeNIbHbIE TEXHOJIOTHH: YTEHHE JICKIHH C HMCHOJIb30BAHUEM MYJIbTUMEAMMHBIX
TEXHOJIOTUH; pa300p KOHKPETHBIX CUTYAIHH.

[Tpu u3yuennn kypca «Pu3uKa» HEOOXOAUMO aKTUBU3UPOBATH OCTATOYHBIC 3HAHUS CTYICHTOB
[0 TakKMM MaTeMAaTUYECKMM JUCLMIIMHAM, KaK MaTeMaTH4YeCKU aHanu3 U JudQepeHiuaabHble
YpaBHEHHS.

KomnbroTepHble TEXHOJOTMU IO3BOJISIFOT IMPOBOJUTH CPaBHUTEIBHBIM aHAIM3 HAYyYHBIX
UCCIIEIOBAaHMI 110 TaHHOH Mpo0iemMe, SBISACH CPEICTBOM Pa3HOIIAHOBOTO OTOOPaXKEHHUS aIrOPUTMOB
U JIEMOHCTPALMOHHOTO MaTepHala.

[Tomxox pa3bopa KOHKPETHBIX CHUTYAIlil IIUPOKO HCIIOJIB3YEeTCA Kak IMpernojaBaTesieM, TaKk U
OakaaBpaMu BO BpeMs JICKLUI U aHaIM3a Pe3ylbTaTOB CAMOCTOSTEIbHON paboThl. DTO 00YCIOBICHO
TEM, YTO B IIpOIecce MOJCTUPOBAHMS (PU3HMUECKUX SBJICHUN YaCTO BCTPEUYAIOTCS 3a/1a4H, JJIs1 KOTOPBIX
€IMHBIX MOJXOA0B He cymiecTByeT. Kaxnas KOHKpeTHas 3ajada IPU CBOEM HCCIEIOBAaHMM HMEET
MHO’KECTBO MOAXO0/0B, a 3T0 TpedyeT pa300pa U OLIEHKH LIE€JI0H COBOKYITHOCTH KOHKPETHBIX CUTYallUi.
OCO0EeHHO 3TOT MOAXOJ IIMPOKO HCIOJIB3YETCs IMPH ONpPEIeNCHUHM aJeKBAaTHOCTH MaTeMaTH4YEeCKOMN
MOJIEINH, pe3yabTaTaM (PU3NIECKUX IKCIIEPUMEHTOB.

Lenb 1exyuu — 0630p NOHATHUH, KaTErOpUil U 3aKOHOB (PU3MKH, 3HAKOMCTBO C IpodiieMaMH U
MeToAaMH (PU3HUYECKUX UCCIIEIOBaHUM.

[Ipu YTeHHM JIEKLMOHHOIO Kypca IpeJCTaBiseTcs 1eecoo0pa3HbIM 00paTUTh BHUMAaHHE Ha
TpeOyeMble MaTeMaTU4YEeCKHE 3HAHUS W yYMEHHS M OTMETHTh TOT (akT, 4ro Kypc «Du3mka» 1o
CYILIECTBY SIBIISIETCA NEPBBIM KypCOM, MPU U3YYEHUU KOTOpOro cryaeHtam HampasieHus 01.03.02
HEOOXOJUMO NPUMEHATh paHHEE I[IOJYYEHHbIE 3HAHHUS 110 MATEeMAaTHUYECKUM JIUCLUUIUIMHAM.
Heo6xonuMo OTMETHTh NPAKTUYECKYI0 3HAUYUMOCTh COOTBETCTBYIOIIMX Ipo0OsieM, 0OpaTuTh
BHUMaHuUE Ha TpeOOBaHHUSA, MpPEIbABISEMblE K COBPEMEHHOMY CIIELMAIUCTY — MPUKIAJTHOMY
MaTeMaTHKy, IOSCHUTb HEOOXOAMMOCTb HCIIOJIb30BAaHUS IIOJIyYEHHBIX 3HAHUM IpPH H3Y4YEHUU
MOCIEAYIOUUX CIIEIUAIbHBIX KYPCOB.

Llens mnpaxkmuueckozo 3amamua — HAYIUTb TPUMEHATh TEOPETUYECKUE 3HAHUSA H
MaTeMaTUYeCKHUEe HaBbIKU MPU PELIEHUH U UCCIIEIOBAHUM KOHKPETHBIX (PU3MUECKUX 3a/1a4.

Tembl, 3aaHus U BOMPOCHI IS CAMOCTOATENbHOM paboThl MpU3BaHbl C(HOPMUPOBATH HABBIKH
novicka HHPOpMaIM1, YMEHHUSI CaMOCTOSTENIBHO PACIIUPSTh U YIIIYOJIATh 3HAHMSI, IOTYYEHHBIE B X0JI€
JIEKIMOHHBIX U IPAKTUYECKUX 3aHATUH.

[Tonxon pazbopa KOHKPETHBIX CUTYyallMi IIMPOKO MCIOJB3YETCs KaK IpernojaBaTesieM, TaK U
CTYACHTaMM NpU IMPOBEIACHUU aHAIN3a Pe3yJbTaTOB CaAMOCTOSATEIBHOM pabOThl. ITO OOYCIOBIEHO
TEM, 4TO B IIPOLIECCE MOJIEIUPOBAHMS YaCTO BCTPEUAIOTCS 3a7auu, A1l KOTOPBIX €UHBIX MOJX0J0B HE
cymectByeT. Kaxgas KOHKpeTHas 3ajaya IMpPH CBOEM MOJICJIMPOBAHUM (MCCIEIOBAaHUM) HMMeEeT
MHO’KECTBO MOAXO0/0B, a 3TO TpedyeT pa3dopa M OLIEHKH L[EJ0M COBOKYITHOCTH KOHKPETHBIX CUTYaILIUM.
OTOT MOAX0J OCOOEHHO IIMPOKO HCIOJIb3YEeTCs MPH ONpPEIeNCHUH aJeKBaTHOCTH MaTeMaTH4eCKON
MOJIEIH U Pe3yJIbTAaTOB MOAEIMUPOBAHNS HA OTJENIbHBIX dTarax.

[Ipumensiemasi TEXHOJIOTHMSI KOJIJIEKTUBHOTO B3aMMOJCHMCTBHS B BHJE OpPraHM30BaHHOTO
JIMajora, peajnu3yeT KOJUIEKTUBHBIN CrI0cCO0 00ydeHMS.

I'pynnoBble MHAWBUIYyaJIbHBIE 3a/aHUS (POPMUPYIOT HABBIKM HCCIIEAOBATENILCKOM paboOThl B
KOJIJIEKTHBE.

OOmmee
Cemectp Bun Hcnonb3yemble UHTEpaKTUBHBIE 00pa30BaTeIbHbIE KOJINYECTBO
3aHATHA TEXHOJIOTHH 4acoB
32
3 .
JI Cnatig-nexums. Paznensr 2,4 18
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IIpakTHyeckue 3aHATHS B PEKUMaX B3aUMOIEHCTBHS
I1P «IIPEenoAaBaTeilb — CTYACHT» U «CTYAEHT — CTYAEHTY, 8
nuckyccus. Paznen 5

J Crnaia-nexkuus. pazaensi 1,2 6

IIpakTryeckue 3aHATHS B PEKUMaX B3aUMOIECHCTBHS
I1P «IIPEnoAaBaTeilb — CTYACHT» U «CTYIEHT — CTYAEHTY, 6
nuckyccus.Paznensr 1,2

I[HSI Jan, € OIrpaHMYCHHBIMHU  BO3MOXKHOCTAMHU 3O0POBbA NPCAYCMOTPCHA OpraHHu3alusa
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHEM 3JICKTpOHHOI>i IIOYTHI.

4. OuneHoyHble CpeacTBa Jisl TeKYILIero KOHTPOJISL YCIeBAeMOCTH W IPOMEKYTOYHOM
aTTecTaluu

VYdeOHas IeATENbHOCTh MPOXOJUT B COOTBETCTBUU ¢ rpadukom yuebHoro mporecca. [Iporecc
CaMOCTOSITENIbHOW pabOThl KOHTPOJMPYETCSl BO BpPEMs ayJUTOPHBIX 3aHATUH U MHIMBUAYaAJIbHBIX
KoHcynbTanmii. CamocTosATeNnbHas paboTa CTYJSHTOB NMPOBOAMTCA B (OpME H3YyYCHHS OTICIBHBIX
TEOPETUYECKUX BOIIPOCOB IO MpeIaraéMoi Jureparype.

@DOH/| OLIEHOYHBIX CPEACTB AUCLUIUIMHBI COCTOUT U3 CPEJICTB TEKYILEr0 KOHTPOJIS (CM. CIIMCOK
HNPaKTUYECKUX paboT, 3aJja4 U BOIIPOCOB) U UTOI'OBOM aTTecTaluu (IK3aMeHa).

B kauecTBe OLICHOYHBIX CPEACTB, MCIHOJB3YEMBIX Ul TEKYIIEro KOHTPOJS YCIIEBAEMOCTH,
IpejlaraeTcs nepeyeHb BOIPOCOB, KOTOPbIE MpopadaThIBAIOTCS B MpoOLiecce OCBOSHU Kypca. JlaHHbIiH
IepeyeHb OXBATHIBAET BCE OCHOBHBIE pa3felibl Kypca, BKJIOYAs 3HAHUS, I0JIydaeMble BO BpeMs
caMocCTOsTeNIbHON paboThl. KpoMe TOro, BaXKHBIM 3JI€MEHTOM TEXHOJIOTHH SIBIISIETCSI CAaMOCTOSITEIbHOE
pelIeHne CTyAeHTaMu 3ajau (Kak oOIIMX JUIsl BCEeX, TaK M MHAUBUAYaIbHBIX ). CTyJE€HT paccKa3bIBaeT
CBO€ pEIICHNE NIPENOAABATENI0, OTBEYAET HA JOIIOIHUTEIbHBIE BOIPOCHI.

OneHka ycrieBaeMOCTH OCYIIECTBIISIETCS 110 Pe3yJIbTaTaM: BBIIOJHEHUS KOHTPOJIbHBIX padoT,
KOJIJIOKBHYMa, TECTUPOBAHUS, YCTHOTO OIIpoca MpH pazdope WHANBUIYAIbHBIX U TPYIOBBIX 3aJlaHHMH,
OTBETA Ha dK3aMeHE (/115 BBISIBICHUS 3HAHUS M IOHUMaHUS TEOPETUUECKOr0 MaTepuasa AUCIMUIIUHBL,
koHTpoJst OIIK-1). CymiecTBeHHBIM 3JIEMEHTOM 00pa30BaTENIbHBIX TEXHOJOIMH SIBIISIETCS HE TOJIBKO
YMEHHE CTYy/IeHTa HATH pellieHue MOCTaBIeHHOM 3a7auu, HO U JIOHECTH €To 10 BCEW ayIUTOPHUU.

@OH/ OLIEHOYHBIX CPEJCTB JUCLUUIUIMHBI COCTOUT M3 CPEIACTB TEKYLIEro KOHTPOJsA (CM.
IpPUMEpPHBIE BapUaHThl KOHTPOJBHBIX DPA0OT, HMHAMBUAYAIbHBIX 3aJaHMN, 3a7ad U BOMPOCOB) U
UTOTOBOM aTTecTaluu (dK3aMeHa).

ATtTtectanus Mo yuyeOHOW NMUCHIMIUIMHE B 3 U MPOBOAMUTCS B BUJE dK3aMEHA. DK3aMEHAIMOHHBIH
Oouner B 3 cemecTpe COAEPKUT J[Ba TEOPETUYECKHX BOIpOca M JABE 3ahadyd, B 4 ceMmecTpe — JBa
TEOPETUYECKHUX BOMpoca U OAHY 3a4a4yy. CTyleHT rOTOBUT OTBETHI Ha OWJIET B MUCbMEHHOU (opme B
TEUYEeHUE YCTaHOBIEHHOTO BpeMeHH. Jlanee sKk3aMeH npoTekaeT B popme cobeceioBaHusl.

4.1 ®oHI OLIECHOYHBIX CPEICTB Vsl MPOBEACHUA TEKYILIero KOHTPOJIs

Tunogvie KOHMPOILHBLE 3A0AHUA UNU UHbIE MATNEPUATbL, HE0OX00UMbLE OISl OYEHKU 3HAHUU, YMeHUl,
HABBIKOS U (UNlL) ONbIMa 0esimelbHOCMU, XapaKkmepusyroujue 9manvl Gopmuposanis KOMnemeHyutl 6
npoyecce 0c80eHUs 06paA308amMeNbHOU NPOSPAMMbL

IIpuMepHoOe coaep:kaHUe KOHTPOJIbHBIX PadoT

KonTponpnast Nel (kuHeMaTHKa TOUKH U TBEPIIOTO TeJa)
Bapmuanr 1.
1. Touka JABMKETCA BJIOJNb OCH X C YCKOPEHHEM, 3aBHCAINMM OT BpeMenu w=9-2f. Onpenenurs myTs,
NPOHIEHHBIH TOUKOM 3a 3 ¢, €CIIM B HAYaIbHBII MOMEHT BPEMEHH €€ CKOPOCTh paBHa V, =3 M/C.
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2. C GamHau BBICOTOH /=25 M rOpH30HTaILHO OpOIIEH KaMEHb CO CKOPOCTBIO vo=15 M/c. HaliTu: 1) Ha Kakom
pacCcTOSHUM Sy OT OCHOBAHH OalllHM OH YHaJeT Ha 3eMIII0, 2) C KaKOW CKOPOCTHIO V OH yIaJeT Ha 3eMIIIO,
3) KaKoi yroJ (p COCTaBUT TPAEKTOPHS KaMHS C TOPU30HTOM B TOUKE €ro MajieHus Ha 3emirto. CONpOTHBIICHUE
BO3/IyXa HE YUUTHIBATh.

3. Touka ABWXKETCS MO OKPYXKHOCTH CO CKOPOCTBIO v=atf, rae a = 0,5 m/c’. Haiitu ee 1monHoe yCcKOpeHHE B
MOMEHT, KOr/ia oHa npoiaet s = 0,1 JUIMHBI OKPYKHOCTHU TIOCIIC HavYala IBUKCHUS.

4. Koneco, BpaIiasch paBHO3aMeJICHHO, MIPU TOPMOXXCHUU YMEHBIIWIO CBOIO CKOPOCTH BpaIllleHus 3a 1 MUH C
300 mo 180 06/muH. HaiiTu yriioBoe yCkOpeHUe KoJieca U YUCI0 000POTOB, CACIAHHBIX UM 33 3TO BPEMsl.

5. Touka coBepiIacT BUHTOBOE JIBIDKCHUE, BBIPAXKAEMOE YPaBHCHUSAMU x=cos4f, y=sindt, z =2¢ npuuém 3a
€JIVHHUILY JUTHHBI B3T MeTp. ONpenenuTh paguyc KPUBU3HBI O TPACKTOPHUH.

KonTponbHast Ne2 (auHaMuka TOUKH U CUCTEMBI)
Bapmuanr 1.

1. HeBecomblii 010K yKperuieH Ha KoHIe ctoja. ['upu 4 u B maccoit ma=0,5 kr, mp=l kr "ﬂ
COCIIMHEHBI HUTHIO M MEePEeKUHYTHI uepe3 0ok. Koapduument tpenus rupu B o cton k= 0,1.

Haiitu: 1) yckopenue, ¢ KOTOPBIM IBIXKYTCS TUPH, 2) HaTsDKEHUE HUTH. TpeHreM B OJOKe

npeHedpeyb. 4

2. Ha kakyro BeicoTy H ¥ 3a Kakoe BpeMs ! MOJHUMETCS TEJIO Maccou m, OpOLICHHOE

BEPTUKAIBHO BBEPX CO CKOPOCTBIO Vo, €CIIHM COINPOTHUBIEHUE BO3AYyXa MOXKET OBITh BBIpaXKeHO (hopMysou kmv,
IZie vV — BeJIMYMHA CKOPOCTH Tema?

3. Teno maccoit 3 Kr IBMKETCS CO CKOPOCThIO 1 M/C, TIOJT YIIIOM 0L K HEMY CO CKOPOCTBIO 2 M/C IBWXKETCS
BTOpOE Teno Maccoit 2 Kr. Tenma HEyNpyro cTankuBaroTcs. EAMHOE TElo IpomoInKaeT IBIKEHHE IO/ YoM 3 =
30° o OTHOILIEHUIO K IepBOHAYAIbHOMY JBM)KEHUIO NepBoro Tena. Hailtu BennunHy CKOpOCTH €IMHOTO TeNa U
yroi o.

4. KonbpkobOexer maccoit 70 Kr, cTOS Ha KOHbKaxX Ha JIbAY, OpocaeT B TOPU30HTAILHOM HAIlpaBIEHUN KaMEHb
Maccoi 3 Kr co ckopocTeio 8 M/c. Haiith, Ha Kakoe pacCTOSHHE OTKAaTHUTCA MPH STOM KOHBKOOEKEI, eCITH
W3BECTHO, YTO KOXQ(HIIMEHT TPEHHSI KOHBKOB 0 Jies paBeH 0,02.

5. CranpHoii mapuk Maccoit m=20 r, OpOCHIIN BEPTHKAJILHO BHU3 C BBICOTHI £ =1 M U ckopocThio vo=10 M/c Ha
Hene(hopMHUPOBaHHYIO IPYKUHY ¢ Koadduumentom xectkoctu k =1 H/cm. Haiitu ckopocTh mapuka B MOMEHT
MoJyIeTa K MPYKUHE U BETMYMHY MaKCUMaJIbHO JIe()OpMaIuy NPy KUHBL.

KontponbHast Ne3 (MonekynsipHas Gpu3MKa U TEPMOAMHAMHUKA)

BapuantNel
1. B cocyne HaXOQuTCsl CMECh KHCIOpOAa Maccoil m1=8 T' U YIJIEKUCIIOro ra3a Maccol my=22 T Ipu AABICHUU
p=1,5 atm u Temniepatype 7=310 K. HaliTi TUIOTHOCTB 3TOM cMeCH, CUUTAs Ta3bl UACATHHBIMHU.
2. Haiitu mnoTHOCTH BO3AyXa p Ha BeicoTe #=10 KM OT nmoBepxHOCTH 3emiu. Temneparypa Bo3ayXxa HOCTOSHHA
u paBHa =0°C. JlaBnenue Bo3ayxa y noBepxHoctu 3emnu p=0,12 mlIla.
3. T'a3000pa3HbIii BOJOPO/I, HAXOJUBIIUIICS TIPH HOPMAJIBLHBIX YCIOBHSAX B 3aKPHITOM COCyJe 00beMoM V=5 1,
oxianuiau Ha AT=55 K. Haiiti npupaiienne BHyTpeHHEN 3HEPTUH Ta3a.
4. OauH MOJIb KHCIIOPOJA HaXOIWBIIErocs mpu Temmepatype f=17°C, annabaTHyecku pacIIUpWiId Tak, 4TO
€ro JaBlieHHe YMEHBIIWIOCH B #=8 pa3. Haiftu Temmeparypy rasza mocjie paciivpeHus.
5. WpeanpHas TeruioBas MallliHAa COBEpINAeT 3a OJWH WK1 padboty A=73,5 k/[x. Temneparypa HarpeBaTemns
T1=373 K, xonogunbuuka 7,=273 K. HailfTu konudecTBO TEIJIOTH (1, MOIy4aeMOe MAIIMHOM 32 OJMH LUK,

KontponbHast Ne4 (DneKkTpudecTBO U MarHeTH3M)

Bapmuanr 1

1. Tpu ToueUHBIX 3apsima JBa IOJOXKHUTEIHHBIX OAWH OTpUIATEIbHBIM BenumuamHod 50 HK HaxomsaTcs B
BEpIIMHAX PAaBHOCTOPOHHETO TPEYrodbHUKAa €O CcTOpoHOM 6 cm. Haiitm  cumy, neicTByroniyro Ha
OTpHUILATENBHBIN 3apsil CO CTOPOHBI NMOJIOKUTENBHBIX.

2. DIeKTpOCTaTHYECKOE TI0JIE€ CO3AETCS IBYMSI OECKOHEYHBIMH MapalyIeNIbHBIMUA IIJIOCKOCTSIMH, PAaBHOMEPHO
3apSHKEHHBIMU € TIOBEPXHOCTHBIMH TUIOTHOCTAME 3apsaa 0,3 u (— 0,7) MxKi/M?, OnpesennTh HanpsKeHHOCTh
OJIsL MEXKTy IJIACTHHAMU Y BHE TUTacTUH. HaliTH pa3zHOCTh MOTEHLMANIOB MEXy IIJIACTUHAMHU, €CIIH pacCTOSTHUE
MEXIy HUMH 4 CM.

13



3. Konupencarop 3iekTpoéMrocThio 0.5 Mk® Obl1 3apspkeH A0 HampstkeHus 350 B.
Ilocie Toro Kak €ro COEOWHIJIN MOCIEIOBATEIFHO CO BTOPBIM KOHAEHCATOPOM,
3apsbKeHHBIM 10 Hampspkenust 500 B, manpspkenne Ha Hem u3MeHuioch no 400 B.
BeIYncnuTh 371€KTPOEMKOCTh BTOPOTO KOHAEHCATOPA.

4. Iea ucrounnka ¢ JC € = 20 B &, = 10 B u BHyTpeHHUMHU COMPOTHBIECHUSIMH 11 = 1
OMm, 1 = 0,5 OMm coeaMHeHBl Kak IOKa3aHO Ha pucyHke OrmpeaenuTb TOK Ha
conpoTtuBiaeHuu Rz, ecimu Rj =Rs=2 Om, R, =20 Om, R3 =1 Om, R4 =10 Om.

5. Haiftu cuty B3aMMOAEWCTBHUS IBYX MapauIeTbHBIX MTPOBOJIOB, IO KOTOPHIM TeKyT TOKH [[= 1 A u L =2 A,
€CJIH PacCTOsIHUE MEXTy HUMH | cM, a AyTiHa Kak0ro mpoBoaa 1 .

6. beckoHeuHO AMMHHBIA TpoBOA 00pa3yeT KpyroBoil BUTOK paguyca r = 10 cM, KacaTenbHBI K IPOBOAY, MO
MPOBOY HJIET TOK cuitoit 3 A. Haiitn HanpsHyKeHHOCTh MAarHUTHOTO TIONS B IIEHTPE BUTKA.

IIpuMepHBI BAPHUAHT TECTA MO 3JIEKTPOMATHETU3MY
Tect Nel

1. Kak BBIMIAAMT KapTUHA JIMHUN HANPSDKEHHOCTH (CIJIOIIHBIE JIMHUM) M SKBUIOTCHIHATBHBIX TOBEPXHOCTEH
(TyHKTHPHBIE JTMHNH ) HETIOJABMKHOTO MOJIOKHUTEIBHOIO TOUEYHOTO 3apsiia?

2
0
4
= 4
2. Kakoe u3 pu3NUeCcKUX YTBEPKICHHU SBIISIETCS HETPABUIbHBIM?
1. BEKTOp HAaNpPsHKEHHOCTH DJIEKTPOCTATHYECKOTO TN B JIOOOH TOYKe . 3
HaIpasJIeH 110 KacaTeJIbHOI K CUIOBON JINHUH q > g
2. B OJHOPOJHOM 3JEKTPUUYECKOM IOJIE CHJIOBBIC JIMHUU MApaJJIENbHbI IpyT
Apyry > 1
3. TOTeHIHAal U HANPsHKEHHOCTD JIEKTPOCTATHYECKOTO TIONISI CBSI3aHBI MEXKTY
coboi

4, MOTCHOHAJI - CUJIOBAA XapaKTCPUCTUKA SJICKTPOCTATUICCKOT' O MMOJIA
3. Kak u3meHurcs SHEPrusa KOHACHCATOPA, €CJIN YABOUTD 3apsJ Ha Ka)K,[lOﬁ IUIaCTUHE?

1. yBemmumrcs B 2 pasa 2. He U3MEHHTCA
3. yBenuuwutcs B 8 pa3 4. yBenuuurcs B 4 pasa

4. 3apsagsl +Q, —Q, +q pacnosoxkeHsl B y3/1ax IPaBWIBHOTO TPEYTOJIBHUKA cO CTOpoHOM a. KakoBo
HaIpaBJI€HUE CUIIBI, IEHCTBYIOLIEH Ha 3aps +q? YKaxuTe HOMEp BEKTOpa.

5. OT KaKux BEJIMYHMH HE 3aBHCUT COIIPOTHUBJICHUC HpOBO)_'[HI/IKa?

1. or Marepualia 2. OT CHWIIBI TOKA B IMPOBOJHHUKE
3. or JJIMHBI 4. ot mjom@aan mornepeyYHOro CCUCHUA
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6. KaknM IOMKHO OBITH CONMPOTHBIICHUE aMIIepMETpa MO CPAaBHEHHIO C COMPOTUBICHUEM TN, MO0 KOTOPOU
UIET DIEKTPUICCKUN TOK?

1. Mano 1o CpaBHEHUIO C CONMPOTHBICHUEM yJacTKa

2. BEIUKO IO CPABHEHHIO C COMPOTHBIICHUEM YJIacTKa

3. paBHO COMPOTHBIICHUIO y4acTKa

4. CONpPOTHBIICHUE aMIIEpPMETPa HE CBS3aHO C CONPOTUBIICHUEM y4acTKa Ieru

7. DnexTpoABMKylIas cuiia 3eMeHTa paBHa 1,6 B, ero BHyTpeHHee comportusinenue - 0,5 Om. Cuna Toka B
mend - 2,4 A. UemMy paBeH TOK KOPOTKOTO 3aMBIKAHHS?

1. I=0 2. 1=32A 3. I=0,8A 4. 1=12A
8. Ilo mpoBoay HIET TOK Kak MOKa3aHO Ha pucyHke. Kak HampaBiieH BEKTOp MarHUTHOM HHAYKIMHU B Touke C.

1. BmpaBo; 2. BHU3; 3. BBepx; ®

C
4. BIEBO; 5. K Hawm; 6. oT Hac.
9. Kak nanpasneHa cuia Amrepa JACHUCTBYIOIIAs HA NPOBOJHUK M300PKCHHBIM HA  w _ 3 W % %
B

C KE.
PHCYH Y

1. BmpaBo; 2. BHMU3; 3. BBepx;

4. BIEBO; 5. K HawMm; 6. oOT Hac. A I
10. Kak HampaBnena cuwia JlopeHua naeicTByromass Ha 3apsDKEHHYH 4acTully ™ R
M300paKCHHYIO Ha PUCYHKE . - g; . =

1. BmeBo; 2. BIOPABO; 3. x HaMm;

] [ - -

4. BHH3, 5. BBepx; 6. oOT Hac.

11. Kakyto ¢opMy CTpeMHUTCs IPUHITHh 3aMKHYTBI THOKAN TPOBOIHUK JUTHHBI |, IT0 KOTOpOMY TedeT Tok 1?
1. He meHseT HopMbI 2. CIIOKUATHCS BABOE 3. kpyra 4. snurica ¢ moyockto 1//
12. Kaxk Bezet cebst MpsMOYTOJIBHBIH MTPOBOJIOYHBIH BUTOK C TOKOM B OJTHOPOJTHOM MAarHUTHOM IToJe?

1. BUTOK OyJeT coBepiIaTh BpalllaTeIbHOE IBHKEHHUE MO AEHCTBUEM Taphl CUII

2. YCTaHaBIMBAaETCS TakK, YTOOBI IUIOCKOCTh BUTKA Obljia MapajieabHa JUHUSIM MarHUTHOW MHITyKIIMN

3. CcTpeMHuTCS YCTaHOBHUTBCS TaK, YTOOBI IUIOCKOCTh BHUTKa Oblia NMEPHEHAMKYJSpPHA JIMHUSAM MarHUTHOM
WHIYKIUU

4. BUTOK OyZeT mepeMeIaThCs NPSIMOJIMHEHHO U PABHOMEPHO MO IEHCTBUEM CHJI CO CTOPOHBI MarHUTHOT'O
0JIA

13. B ogHOpOIHOE MAarHUTHOE IOJIE BIIETAET 3JEKTPOH, IBHUralolluiica mapamienabHo Iwiockoctu ZOX moa
yraoMm o = 90° K JUHUAM MarHUTHOM WHAYKIMW HANpaBIE€HHBIX BAONb ocu Z. ONpenenuTh TPaeKTOPHUIO
AJIEKTPOHA B MATHUTHOM TIOJIE.

1. B npenene ero IBUXKEHUE NEPEHAET B paBHOMEPHOE BIOJb OCH Y.

2. DnekTpoH OyJeT ABUraThCs IO CIIUPAIA BOKPYT HAPABICHUS Z.

3. Ilo kpyroBo# TpaeKTOpWH, BpaIiasch BOKPYT HaIpaBIeHUs Z.

4. B mpenene ero ABIKEHHUE MEPEHIET B paBHOMEPHOE U MPSIMOJIMHEHHOE BJIOJIb OCH Z.

14. IIpssmoyronpHas MeTaIMYecKas paMKa IoMeIleHa B OAHOPOAHOE MAarHUTHOE T10J1€, HHAYKIHSA 8 KOTOpPOTO
yMeHblaeTcsi. Ha kakoM 13 MpUBEAEHHBIX PUCYHKOB IIPABUJILHO ITOKA3aHO HAINPABIECHUE UHAYKIIMOHHOTO TOKA,
KOTOPBIN OyAET MPOTEKaTh 10 MPSAMOYTOIBHOMN pamKke?

Lt 4 L+t 4 L+
+ -+ + F + + + +
_+t + _+ + _+ 4
B [+ ++ B [+ ++ B |+ + +
+ -+ + -+ + +
N + 4+ + . + + + N + + +
A) + + + 1T B + + + 7T 0 T+ + + "
1. Toapko A 2. Ttoiibko B 3. AwmmB 4. Tonpko C

15. Kakoe u3 ypaBHeHHIT MakcBesia oTpakaeT OTCYTCTBHE B IPUPOJIE MATHUTHBIX 3apsAaoB?
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4.2 ®oHX OLIEHOYHBIX CPEICTB JIsl MPOBEAeHUS MPOMEKYTOUYHOM aTTecTAlluM.

OcHoBHBIE TpeOOBaHUS K pe3ylibTaTaM OCBOCHHS IUCIHILIMHBI TPEACTABICHBl B TAaOIUIIEC B
BUJI€ IPU3HAKOB C(HOPMHUPOBAHHOCTU KoMIeTeHIMH. TpeboBaHus GOpMyIHPYIOTCS 110 TPEM YPOBHSM:
MOPOTOBBI 0a30BBIl M MPOABUHYTHI U B COOTBETCTBUH CO CTPYKTYpoil, mpunstod B ®I'OC BO:
3HATh, YMETh, BJIA/IETh.

CooTBeTcTBHE YPOBHEI OCBOEHHS KOMIIETCHINH IIJIAHUPYEMBIM PE3yJIbTaTaM 00y4eHUst

(haKThl, KOHIICIIIIHHY,
IIPUHLIMIIBL  TEOPUH,
CBSI3aHHBIX c
IIPUKJIAIHON
MaTEMaTUKON
WHPOPMATUKO.

KOMITbIOTEPHBIC TCXHOJIOT'MU
UL pCHICHUS CTAaHAAPTHBIX
¢duznueckux 3amad.

Biazgers: MeTogamu pelieHus
CTaHAapPTHBIX (1)I/I3I/IHGCKI/IX
3aJa4, aHaJIn3a IPOCTEHIITNX
(u3nUeCcKuX SBICHUI.

bakanaBp noka3eiBaeT He
JIOCTaTOYHBIA YPOBEHb
3HaHWH y4eOHOTO U
JIEKLIMOHHOTO MaTepuaa, He
B IIOJIHOM 00BbEMeE BIIaZieeT
MPaKTHYECKUMHU HaBBIKaMH,
YyBCTBYET ce0sl HEYBEpEHHO
pu aHajau3e PU3NIECKUX
(haxToB u sBIICHUNA. B oTBETE
HE BCETJa MPUCYTCTBYET
JIOTHKA, apryMEHTBI TIPH-
BIIEKAIOTCSl HEIOCTATOYHO
Beckue. Ha nocraBneHHble
BOIIPOCHI 3aTPYyAHSIETCS C
OTBETaMH, IMOKa3bIBAET
HEZ0CTAaTOYHO TITyOOKHe
3HAHHUA.

BaTh MaTEMAaTHYECKHE METO-
b1 ¥ KOMITBIOTEPHBIE TEXHO-
JIOTUH TS PEIICHHS CTaH-
JIAPTHBIX (PU3NYECKUX 3a7ad,
000CHOBATH MOTyUYCHHBIC
pe3yIIbTaTHI.

Brnanmeth: Metomamu periie-
HUSI CTaHAAPTHBIX (hU3HUEC-
KHX 3a/1a4, B TOM YHCJIE I0-
BBIIICHHOW CIIOXHOCTH, aHa-
Ju3a GU3NIECKUX SBJICHUU.

bakanaBp moka3ssiBaeT J10C-
TATOYHBINH YPOBEHb Mpodec-
CHOHAJILHBIX 3HAHUM, HO JI0-
MyCKaeT HEKOTOpbIE HETOY-
HOCTH Y TIOTPEITHOCTH.
OTBeT MOCTPOEH JTOCTATOYHO
JIOTHYHO, TPAMOTHO HCIIOJb-
3YIOTCSl (PU3NUECKHE TEPMHU-
HBI, HO B OTBETE MPHUCYTCT-
BYIOT HE3HAYHUTEIbHBIE
omnOku. Bonpocsl, 3anaBae-
MBIE TIpenoiaBaTesieM, He
BBI3BIBAIOT CYILIECTBEHHBIX
3aTpyIHEHUI.

Kox u Y KPUTEPHAM UX OICHUBAHHS
HaMMEHOBAHHE MOPOrOBBIN | 0a30BbIi | MPOJIBUHYTHIM
KOMIIETCHIIUU Orenka
Y 1OBJIETBOPUTEIIEHO Xopomio OTiauaHO
OIIK-1, 3HaTh: OCHOBHBIC IMOHATHS, |3HATh: OCHOBHBIC MIOHATHSA, |3HATh: OCHOBHBIC TIOHATHS,

CrocoOGHOCTh KaTerOPHH, IPUHITUTIB U KaTerOpHH, IPUHITUIIBI 1 KaTEeTOPHH, IPUHITUTIH 1
HCIIONIB30BATh 3aKOHBI COOTBETCTBYIOIIMX  |3aKOHBI COOTBETCTBYIOIIUX  |3aKOHBI COOTBETCTBYIOIIHX
0a3oBbIC 3HAHWSI|Pa3/IeIOB (PH3UKHY; pasnennoB (PM3UKU U CBSI3U pasnenoB (PM3UKU U CBSI3U
©CTCCTBEHHBIX YMeTh: NCTIONB30BaTh MEXTy HUMU; MEXTy HUMU;
HayK, OCHOBHBIE | MATEMATHYECKHE METOIBI 1 |YMETh: BEIOpPATh U UCTIONH30-| Y METh: BBIOPATh U HCIONB30-

BaTh MaTEMAaTUIECKUE METO-
JII ¥ KOMIIBIOTEPHBIE TEXHO-
JIOTWU IS pelieHus: Gu3u-
YECKUX 3a]1a4, B TOM YHCIIE
HECTaHJAPTHBIX U MOBBIIICH-
HOW CJI0HOCTH, 000CHOBAaTh
MOJIyYCHHBbIE PE3YJIbTATHI.
Bnanets: MeTonamu petiie-
HUs GU3NIECKUX 3a7ad, B
TOM YHCJI€ HECTAHAAPTHBIX U
TOBBIIIIEHHOM CJIOKHOCTH,
aHaJIn3a CIOXKHBIX
(hM3UYECKUX SBIICHHIA.

bakanaBp mokaspIBaeT He
TOJILKO BBICOKUM YPOBEHb
TEOPETUYECKUX 3HAHUH 110
JIMCLUIUIMHE, CBOOOIHO
ONEPUPYET MOHATUSIMU, Ka-
TETOPUSMH, IPUHITUTIAMHA U
3aKOHaMK (PH3UKH, HO H
yYMEET aHAIU3UPOBATH CIIOXK-
HbIe (DU3MUYECKUE SIBIICHUS,
YBS3BIBATh 3HAHUS, TIOJTY-
YEHHBIE MIPU U3YUYECHUHU Pa3-
JUYHBIX AUCUUIUIAH. OTBET,
MTOCTPOEH JIOTHYHO, MaTEePH-
aJI “3J1araeTcs 9eTko, ACHO,
apryMEHTHUPOBAHO, TPAMOT-
HO HCIIOJIL3YIOTCS Pu3nyec-
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kue TepMuHbL. Ha BOmpocs!
0TBEYaeT YBEPEHHO, IO
CYIIECTBY.

17.
18.
19.

20.
21.

22.

23.
24.

25.
26.
27.
28.

29.

30.
31.
32.
33.
34.

IlepeyeHb BONpocoB, BBIHOCUMBIX HA IK3aMeH

[IepeueHs BOPOCOB K 3K3aMEHY M0 MEXAHUKE

I'panuiel pUMEHMMOCTH KJIacCHMUeCKOW MexaHuKu OCHOBHBIE pa3lesibl U OOBEKTHl HM3Y4EHUs!
KJlaccuueckoil MexaHuku. Kiaccudeckue TmpencTaBleHHs O TPOCTPAHCTBE M BpeMEHHM M HX
apudMeTn3anus.

CrniocoObl 3amaHus IBIWKEHUs Toukd. [lyTe, TpaekTtopus, nepemenienre. KuHemMaTuuecKue 31€MEHTHI
IBVDKCHHS: CKOPOCTh, YCKOPEHHE.

EcTecTBeHHBIN TpexrpaHHUK, KPUBH3HA U PAJNyC KPUBU3HBI TPAGKTOpUM. Pa3nokeHune ycKOpeHus Io
OCSIM €CTECTBEHHOTO TPEXTPaHHUKA.

YacTHbIe cIy4and BMKEHUSA TOUKH: MPSMOINHEIHOE, KPyTrOBOE.

Kunemaruka cucrembl u abcomoTHo TBepmoro Tena. Crenenu cBoOonpl. [locTymaTenbHoe ABMKEHUE
TBEPJOrO Tena.

Bpaienue TBepaoro Tena BOKpYr HEMOABUAKHONU OCH.

CKOpOoCTh M YCKOpPEHHE TOYEK CBOOOIHOTO TBEPAOrO Tela.

Onucanne NpOCTPAaHCTBEHHOTO PACIOIOKEHHsI TBEPOTo Tema. YTibl Diiepa.

VHBapHaHTHOCTE BEKTOpa YIJIOBOW CKOPOCTH TBEPAOrO Tela K H3MEHEHHUIO LEHTpa MOABMKHON CHCTEMBI
KOOpJUHAT.

MrHoBeHHas OCh BpalleHHs (BUHTOBas OCh) TBEPAOIO Tefa.

NuepuuansHeie cucteMsl otcuera. IlepBeiil 3akoH HeroToHa.

[TonsiTue o cune u macce. Bropoii 3akon HetoToHa.

Envaunnel n3Mepenus u pasMepHOCTH Qu3nyeckux BenndrH. AGconroTHeie cuctemsl equant CU, CI'C.
Tperuii 3akoH HetoTtona. [TpuHuumn nansHOAEHCTBUS.

[TpuHunn otHOocuTenbHOCTH ["anmunes.

[Ipumepsl cui: cuila TSDKECTH M BEC, CHJIBI TpeHMsA, ynpyrue cuibl. HecBoOogHoe HBMIKEHHE, CHIIBI
peaxkuuii cBszeil.

VYpaBHEHHA ABM)KEHUS MEXaHUUECKOHM cucTeMbl. OCHOBHAs 3a7ada MEXaHUKHU. Ponb Ha4albHBIX YCIOBHUI.
YacTHbIE CiTy4an HHTETPUPOBAHNS yPAaBHEHUM JBUKEHHS MaTEpUAIbHOMN TOUKH.

NMnynsC ¥ MOMEHT UMITYJIbCa MAaTEPUAIBHON TOYKU. MMITysIbC CHIIBI, MOMEHT CUJIbl. MOMEHT HMITyJbCa
TOYKH, B II0JIE HEHTPAIBHBIX cUil. Teopema IIomanei.

[onstue sneprun. Pabora n s3ueprus. Pabora cuibl. MOIIHOCTS.

[TorenumansHoe nosne cui. Cunbl KOHCEpBAaTUBHBIE W HEKOHCEpBaTUBHBIE. [IprMepsl KOHCEpBAaTUBHBIX U
HEKOHCEPBAaTUBHBIX CHJI.

Kunernueckass osHeprus. IlotenunanbHass oSHeprus. [lomHas MexaHmdeckass dSHeprus. CBs3b Mexay
MOTEHIIMAIBHOU SHEPrUeH U CUIIOM.

[NonHast noTeHNMANBHAS SHEPTHSI CHCTEMBI H KIIaCCU(HKAIINS CBOOOTHBIX MEXaHUYECKUX CHCTEM.

[lepBble uHTErpanbl ypaBHEHUH ABMKEHHUA M 3aKOHBI coxpaHeHHs. CPopMyTUpoBaTh OCHOBHBIE 3aKOHBI
COXPaHEHHUS.

3aK0H COXpaHEHUSI MEXaHUIECKOH 3HEPTUHU U TeopeMa 00 N3MEHEHNH KHHETHYECKOW SHEPTHH CUCTEMBI.
3aKoH COXpaHEHUs UMITylbca. IMITynbc He3aMKHYTONH CHCTEMBI.

Hentp macc. Teopema o nBuxkeHHH LeHTpa Macce. Teopema Kenura.

3aKkoH CcOXpaHEHHS MOMeHTa uMmyibca. COOCTBEHHBI MEXaHWYeCKHH MOMEHT CHCTeMbl. MOMEHT
MMITYJIbCa HE3aMKHYTOW CHCTEMBI.

AOCOMIOTHO HEyNpyruil yaap, MOTEpH MEXaHWYECKOM JHEPruu, BHYTPEHHsA HHeprus. AOCOIIOTHO
ynpyruit yaap.

3axons! Kerepa. 3ak0oH BCEMHPHOTO TATOTEHHS.

HeunepumansHelie cuctemsl orcuera. CHIlbl HHEPLHU.

Kunernueckast sHeprus TBepAoro Tena. TeH30p HHEPLUU.

Nmmynsc 1 MOMEHT UMITYJIbCa TBEPAOTO TeJa. Y paBHEHUS IBIKEHUS TBEPAOro Tema.

Hamnpspxenust n neopmanuy Ipu pacTsDKEHUH U CIBHTE.
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35.
36.
37.
38.

39.

40.

20.
21.
22.

23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Hanpsioxenus B TBepAoM Telie. TeH30p HanpsKeHUH.

Maisie nedopmanmu TBepaoro Tena. Ter3op aedopMariuii.

3aBUCHMOCTh MEXKIY HANPSHKCHUSAMHU U 1ehOpMaIusiMu

OCHOBHBIC TOHSATHSI MEXAaHUKH KUAKOCTH U Trasa: HAealibHas >KUIKOCTb, HEC)KUMaeMasl >KUIKOCTb,
naBieHne. 3akoHsl [lackans u Apxumena. YpaBHeHHE HEPa3pHIBHOCTH.

OCHOBHOM 3aKOH AWHAMHUKK JUISI YacCTHUI[ HACATbHOM JKUIKOCTU. YpaBHeHue bepnymmm. ®opmyna
Toppuuennu.

TeueHue BA3KOM KUAKOCTH. [IBUKEHUE TEN B KUIKOCTIX U ra3ax.

[Tepedenp BOPOCOB K 9K3aMEHY MO0 MOJIEKYJISIPHOI (PHU3HKE U TEPMOTUHAMUKE

MonekynsapHo-KHHeTHYeCKass Teopusi U TepMmoanHamuka. CocrosiHue cucteMmbl. OCHOBHBIE IapaMeTphbl
COCTOSIHMSI ~TEepMOJAMHAMHYECKOM cucTeMbl. Temmeparypa, TemmepaTypHas mmkana. OCHOBHBIE
XapaKTePUCTUKYU IBH)KEHUS 1 B3aUMOACHCTBUS MOJIEKYJ. BHYTpeHHSISI SHEPTUsl CHUCTEMBI.

ITonsrre naeanpHOTrO Ta3a ONBITHBIE Ta30BBIC 3aKOHBI: ABoranpo, boins — Mapuortra, I'eii-JIroccaka.
YpaBHeHue cocTosIHUA uzeanbHoro raza Menaeneesa — Kinanelipona.

OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKON TEOPUH HIealIbHOTO ra3a.

CpenHsis KHHETHYECKasi SHEPT sl MOJIEKYJI raza U Temmneparypa. 3akoH JlanpToHa.

CkopocTu ra3oBblx MoJeKky. Pacnpenenenue Makceria.

OmnsITHOE MOATBEpKACHHE pactipeneneHus Makcsemnna: onsiTel Lltepna u Jlammepra.

I'a3 B mone Tsokectu. bapomerprueckas dpopmyna. Pactipenenenne bonsivana.

CpenHee 9HCI0 CTOIKHOBEHUH M CPENHAS JUIMHA CBOOOHOTO ITpobera MoIeKy: B rase. Bakyywm.

. SIBnenus nepenoca B razax. Juddysus razos.

. SIBmenus nepeHoca B razax. TemionpoBOAHOCTb.

. SIBneHus nepeHoca B razax. BHyTpeHHee TpeHue.

. [lepBoe Havano TepmoanHaMuku. PaboTa u Temora. TemnoemkocTs raza. @opmysa Matiepa.

. Hucno crenenHei cBOOOAbI MOJIEKYJIbI. TEIIOEMKOCTH OJTHOATOMHBIX U MHOTOATOMHBIX T'a30B.

. TepmoguHamMuUueCKue IPOIIECCHI B Ta3aX: U30XOPUIECKHIA, N300apHUUECKUi, H30TEPMUIECKUI.

. TepmoguHamMuUeCcKue MPOIIECCH B Ta3aX: aina0aTHYECKHUH, TOTUTPOITHBIH.

. Obparumeble 1 HEOOpaTUMEBIE IPOIECCHl. BTOpoe Hayaio TepMOAMHAMUKHY.

. Hukael B razax, knj remwioBoit mamuuel. Hukn Kapso.

. Ko o0patuMbiX TeMIoOBBIX MaIllMH WUMEIONIMX OJWH HarpeBarelbh W XOJOMWIBHUK. Knm HeoOpaTuMbIX

MaIlIMH.

Brrancienue ki oOpaTUMBIX TEIUIOBBIX MAIllKH.

HepagenctBo Knaysuyca. [lonsitue snTponuu.

W3MeHeHue SHTpoONMH B OOpaTMMBIX W HeoOpaTMMbIX Iporeccax (mpumepsl). OOmias ¢GhopMyIupoBKa
BTOpPOT0 Hayasla TePMOJUHAMUKH

I'paHuIIBl IPUMEHUMOCTH BTOPOTO Hayajia TepMoauHaMuku. Teopema Heprera — [lnanka.
PeanbHbie Ta3bl. MonekynsipHble CHIIBL. ATperaTHble COCTOSIHUSI.

Peanbubie n3orepmsl. ['a3, nap, xunkocts. Kputnueckas temnepatypa.

VYpaBHeHue Ban-nep-Baanbca cocTosiHUS pealbHOTO rasa.

Anamu3 wu3orepM  Ban-nep-Baaneca. Ileperperas um  pacTsHyTas  KMIKOCTH, IPECHIIICHHBIA
(TmepeoxTaXK ACHHBIH) TIap.

BHyTpeHHss SHEPrUs pealbHOrO rasa.

CrpoeHnue u cBoiicTBa xkuaxkocreil. Cuensenne xunkocted. Mcnapenue n xunenue.
IToBepXHOCTHOE HATSKEHUE.

CmaumnBaHmue.

KanunnapHsle sBieHus.

SIBneHns nepeHoca B KHUAKOCTH. BSI3KOCTh XKUAKOCTH.

CrpoeHue 1 cBOWCTBA TBEPBIX Tell. Kpucrammnaeckue u aMopgHbIe Tena.

THunBI KPUCTATNINIECKUX PEIIETOK.

TemnoBoe ABMKEHUE B TBEPABIX Tenax. JIMHeHHOe pacipeHue.

JedeKTbl KpUCTAIITMUECKON pEIIeTKH. YTIPYTrHe CBOWCTBA TBEPABIX Tell.

[IepeueHb BOIPOCOB K 3K3aMEHY IO 3IEKTPOMArHeTu3My
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3axon Kymnona. ['panume! npumeHIMOCTH 3aKoHa. [IpuHIH cymiepro3unny. DHeprusi CHCTEMBI 3apsIIOB.

HampspxeHHOCTB 3neKkTprdeckoro mosd. 3akoH ['aycca. YcioBre mpUMEHUMOCTH 3aKOHA.

Onextpuueckuii noteHnuan. Ces3b MOTEHIMAA U HAIPSHYKEHHOCTH 3JIeKTpryeckoro nous. [loTenmuan

pacnpeneneHHoro 3apsa.

Husnextpuku. [Tonspuzanust AUIIEKTPUKOB.

ONEKTPUYECKOE CMEILIEHUE.

[TpOBOAHMKH B DJIEKTPOCTATUIECCKOM IIOJIE.

OnexTpoeMKocTh. KoHmeHcaTops!.

CoemuHeHne KOHACHCATOPOB.

OnexTpuueckue TOKH. [II0THOCTD TOKa.

10. 3akon Oma. MexaHU3M MPOBOIUMOCTH. " paHUIIBI TPUMEHIUMOCTH 3aK0oHa OMma.

11. Dnekrpomsmxytias cuia. PaboTta mcTouHmka ToKa.

12. TIIpaBuna Kupxroda. [TapannensHoe coennHenne conpotusieHuii. [locienoBarenbHoe 1 mapaiebHOe
COEJIMHEHNE NCTOYHUKOB TOKa.

13. MomwmHocTs TOKa. 3akoH Jxoyns — Jlenua.

14. Maruutnas uaaykuus. Cuia, 1efcTByroIas Ha IPOBOJHUK ¢ TOKOM B MArHUTHOM MOJIE.

15. 3axon buo — Capapa — Jlamutaca. Cuna Jlopenta.

16. HampspkeHHOCTh MArHUTHOTO 1oJisl. MarHUTHOE MOJI€ B LEHTPE KPYTrOBOrO MPOBOJHKKA. MarHuTHOE mose
MPSIMOTO TOKAa.

17. MarautHoe HanpspkeHne. MarouTHOE HAIPsDKEHHE BJIOJIb 3aMKHYTOTO KOHTYpPa, OXBaTHIBAIOIIETO POBOJI
C TOKOM.

18. Maruutaslii MOMEHT TOKa. KOHTYp ¢ TOKOM B MATHUTHOM MOJI€.

19. Marneruku. Hamaruuunsanue cpefi. 3aKOHBI MAarHUTHOTO TOJIsI B MarHETHKAX.

20. OcHOBHOII 3aKOH 3MIeKTpoMarHuTHON nHAyKImH. [Ipasuio Jlenna. HIyKTUBHOCTS.

21. IlepeMeHHBIN ANEKTPUUECKUNA TOK.

22. BuxpeBoe 31eKTpuuecKkoe mnonue. ToK CMEeHUs.

23. VYpaeHenust MakcBesuia B MHTErpajibHON opMe. YpaBHeHUss Makcreiia B qud G epeHInanbHol Gopme.

24. DNeKTpOMarHUTHOE IOJIE.

w

A e e

OreHOUHBIE CPEACTBA JIi WHBAIWAOB M JIUI C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 3/I0POBBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— TpyU HEOOXOAWMOCTH WHBAJIUAAM U JIMIAM C OTPAaHUYECHHBIMH BO3MOYKHOCTSIMH 3I0POBBS
IPEOCTABIISAETCS JOMOJHUTENBbHOE BpeMs /7Sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— TIpU TPOBEIEHUH TPOLEAYPHl OIEHUBAHUS PE3YIbTaTOB OOYYEHHUS WHBAIUAOB W JIUI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbsl IIPEIYyCMATPUBACTCA HCIIOJIb30BAaHME TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— MpU HEOOXOTUMOCTH Ul OOYYaIOLIMXCS C OIPaHMYEHHBIMH BO3MOKHOCTSIMHU 3710POBbS U
WHBAJIUIOB MPOLEAYpa OINEHUBAHUS PE3yIbTATOB OOYUEHHS MO JUCIUILUIMHE MOXET IPOBOIHUTHCS B
HECKOJIKO JTAroB.

[Ipornierypa oOleHWBAHUS PE3YyJIbTATOB OOYYECHUS WHBAIUAOB W JIMI] C OTPAaHHMYCHHBIMH
BO3MOXHOCTSIMH 3[I0POBbSl 1O JUCHMIUIMHE TpelycMaTpUBaeT IpeaoCTaBieHne HHGOpMalu B
dopmax, amanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS 1 BOCTIPUSTHS WH(POPMAIIHH:

Jnist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
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JlaHHBI TIepeYeHbh MOXKET OBITh KOHKPETU3HPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

MeTtoauueckue PE€KOMEHIAIMH K ¢1aYe IK3aME€HA

DK3aMeH SABISETCA 3aKIIOYUTEIBHBIM ATAIIOM TMpolecca (opMUpOBaHHS KOMIIETCHIIUN CTYACHTA
IIPU M3YYEHUU JUCLMIUIMHBI UM €€ YaCTU U UMEET LIEJIbI0 POBEPKY U OLIEHKY 3HAHMI CTYJIEHTOB 110
TEOpUHU U IPUMEHEHUIO [TOJIyYE€HHbIX 3HAHUM, YMEHUI U HaBBIKOB IIPU PEIICHUN MPAKTUYECKUX 3a/1a4.
DK3aMeHbl MPOBOAATCS M0 pacHUCaHHI0, C(HOPMHUPOBAHHOMY Y4€OHBIM OTIEIOM U YTBEPKICHHOMY
IPOPEKTOPOM TI0 YueOHOH paboTe, B CPOKH, MPEIyCMOTPEHHBIE KaJleHJapHBIM rpaduKoM yuyeOHOTO
npouecca. Pacnucanue 3xK3aMeHOB JOBOJIUTCS O CBEACHHS CTYJIEHTOB HE MEHEE YeM 3a JBE HEICIU
JI0 Hayaja S5K3aMEHAllMOHHOM cecCHMM. OK3aMeHbl NPUHHUMAIOTCS IPENoAABaTENsIMU, BEIYIIUMU
JICKIIMOHHBIE 3aHATHUS. B OTIENbHBIX CiTydasix mpu OOJIBIIOM KOJIMYECTBE TPYIII Y OAHOIO JIEKTOpa WU
npu  OOJBLION YMCICHHOCTH TPYIIbl C pa3pellieHus 3aBelylollero Kapeapod aomyckaercs
MIPUBJICYEHHUE B IIOMOLIb OCHOBHOMY JIEKTOPY IpEroaaBaTesi, IPOBOAUBILETO MPAKTUYECKUE 3aHITHUS
B Ipymnnax.

DK3aMeHbl MPOBOAATCS B YCTHOH (opme. DKk3aMeH MPOBOAUTCSA TOJBKO MPHU NMPEAbIBICHUU
CTYJCHTOM 3a4€THOM KHW)XKM U IPHU YCIOBUU BBIIOJHEHHUS BCEX KOHTPOJIBHBIX MEPOIPUATHI,
MPEIyCMOTPEHHBIX Y4YeOHBIM IUTAaHOM W pabodeil mporpamMmoil MO H3y4aeMoOW JIUCIUIUIMHE.
CryneHTaM Ha SK3aMeHE MPEJOCTABIICTCS MPaBO BBIOpATh ONWH U3 OMIIeTOB. Bpemsi moAroToBKH K
oTBeTy cocraiisgieT 60 MuHyT. [lo HcTeUueHNH YCTaHOBIEHHOTO BPEMEHHU CTYACHT JOJIKEH OTBETUTH Ha
BOTIPOCHI 9K3aMEHAI[MOHHOTO OWiIeTa M TMPENOCTaBUTh peIleHHe 3anad. Pe3ynbraTsl K3aMeHa
OLICHUBAIOTCSI MO YeThIpeXOaUIbHON cHUCTeMEe («OTIUYHOY», «XOPOLIOY», «YyIOBICTBOPUTEIHHO,
«HEYAOBJIETBOPUTEIIBHO») U 3aHOCATCS B HK3aMEHALIMOHHYIO BEJIOMOCTb M 3a4€THYIO KHIXKKY. B
3aUETHYIO0 KHUKKY 3aHOCSITCSL TOJIBKO MOJIOKUTENIbHBIE OLICHKHU.

Kpurepun BbicTaB/ICHHS OLIEHOK

OneHka «omauyHo»:

— CHUCTeMaTU3MPOBaHHbIE, IITyOOKHE U TIOJIHBIE 3HAHMS IO BCEM pa3jieiaM JUCIMILINHBI, a TAKXKe 110
OCHOBHBIM BOTIPOCAM, BBIXOISIIIIUM 32 Tpe/Ieibl YIeOHOH MPOTrpaMMBL;

— TOYHOE MCIIOJIb30BAHNE HAYYHON TEPMUHOJIOTHH CUCTEMAaTUYECKH IPAMOTHOE U JIOTHUECKU
IIPaBUIIBHOE U3JIOKEHUE OTBETA HA BOIPOCHI;

— 0€3yIIpeyHOe BiaJICHUE MHCTPYMEHTApUEM yueOHON AUCIUIUIMHEI, yMEeHUE ero Y(h(HEKTHBHO
UCIIOJIB30BaTh B IOCTAHOBKE M PEIICHUU HAYYHBIX U MPAaKTUYECKHX 3a/1a4;

— BBIP@XEHHAs CIIOCOOHOCTH CAMOCTOSTENILHO ¥ TBOPUECKH PEIaTh CIOKHBIE MPOOJIEMBI U
HECTaHJIapTHBIE CUTYAIHH;

— MOJIHOE U ITyOOKOEe YCBOEHHE OCHOBHOM U JIOTIOJTHUTENIbHON JINTEPATyPhl, PEKOMEHA0BaHHOH yueOHOH
MpOrpaMMoON MO AUCIHILIVHE;

— YMEHHUE OPUEHTHUPOBATHCS B TEOPHUSAX, KOHIEIIMIX M HAMIPABIECHUAX JUCIUTUINHBI U JaBaTh UM
KPUTHYECKYIO OLIEHKY, NCTIOIB3Ys HAyYHbIE JOCTH)KEHUS APYTUX JUCIHILINH;

—TBOpYECKasi CAMOCTOSITeNIbHAsL Pad0Ta Ha MPAKTUIECKUX 3aHATHAX, AKTUBHOE YUACTHE B IPYIIIOBBIX
00CYXI€HUSIX, BEICOKMI YPOBEHB KYJIbTYphl UCIIOJIHEHHUS 33/1aHU;

— BBICOKHI YPOBEHb C(HOPMHPOBAHHOCTH 3asBICHHBIX B paboyell mporpaMme KOMITETCHITUH.

Onenka «xopouio»:

— IOCTaTOYHO IOJIHbIE U CUCTEMATU3NPOBAaHHBIE 3HAHUS 110 TUCLUIUINHE;

— YMEHHUE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIIETIIUAX U HAPABICHUAX TUCIIUIUINHBI U 1aBaTh
UM KPUTHYECKYIO OICHKY;

— UCTIOJIb30BAaHUE HAYYHON TEPMHUHOJIOTHH, JIMHIBUCTHYECKHU U JIOTMUECKU NIPAaBUIIbHOE U3JI0KEHNE
OTBETa Ha BOIIPOCHI, yMEHHE JIeJaTh 000OCHOBAHHBIE BBIBOJBL;

— BJIaJIEHUE MHCTPYMEHTAPHEM [0 TUCIUILTHHE, YMEHHE €T0 MCIIOJIb30BaTh B IIOCTAHOBKE M PEIICHUN
HAaYYHBIX U IPOQECCHOHAIBHBIX 3aay;

— YCBOGHHE OCHOBHOM JIUTEPaTypbl, PEKOMEHIOBaHHON Y4eOHOM MPOrpaMMoii O AUCIHUILINHE;
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— CaMOCTOSTeNbHAS pad0Ta Ha MPAKTUIECKUX 3aHATHIX, YIaCTHE B TPYIIIOBBIX 00CYKIEHUX, CPEAHAN
YpOBEHB KYIbTYPHI UCTIOTHEHUS 3aJaHHI;
— cpenHuil ypoBeHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueil mporpaMMe KOMIETEHIIHH.

O1eHKa «Y00671em8OPUMENLHOY:

— IOCTATOYHBIN MHHUMAJILHBIA 00BEM 3HAHUM 10 JUCILUILIMHE;

— YCBOCHHE OCHOBHOMU JTUTEPATYPhl, PEKOMECHIOBAHHON Y4eOHOM ITPOrpaMMOii;

— YMEHHUE OPUEHTUPOBATHCA B OCHOBHBIX TCOPHUSX, KOHIICTIIHSIX U HATIPABICHUSIX IO TUCHUTUIMHE U
JIaBaTh UM OLICHKY;

— HCIIOJIb30BaHUE HAYYHOU TEPMUHOJIOTUH, CTHIIMCTUYECKOE U JIOTHYECKOE U3JI0KEHUE OTBETA HA
BOTPOCHI, YMEHHE JIENIaTh BBIBOBI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJIeHUEe HHCTPYMEHTApPHEM yueOHOH TUCIIUTUINHBI, YMEHUE €TO UCIIOB30BaTh B PEIICHUH TUITOBBIX
3aj1a4;

— YMEHHE O] pyKOBOJCTBOM IIPEMNOIaBaTeNs PeIIaTh CTAaHAAPTHBIC 33/1a4K;

— paboTa 1o pyKOBOJCTBOM MPENOJaBaTesis Ha MPaKTUUECKUX 3aHATHAX, JOIYCTUMBINA YPOBEHb
KYJIbTYpbl UCTIOTHEHUS 3aJaHUil;

— TIOCTaTOYHBI MUHUMAIIbHBIA YPOBEHD C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamMme
KOMIIETECHIIUH.

O1eHKa «Hey00s81emeopumenbHo:
— (pparMeHTapHbIC 3HAHUSI IO AUCLUILIMHE;
— OTKa3 OT OTBETA;
— 3HaHUE OTJIEJIbHBIX UCTOYHUKOB, PEKOMEHIOBAHHBIX Y4eOHOH MPOrpaMMoii 1o AUCIUILTHHE;
— HEYMEHHE HCI0JIb30BaTh HAYYHYI0 TEPMUHOJIOTHIO;
— HaJ4yKe rpyOBIX OMKMOOK;
— HU3KUH YPOBEHD KYJIbTYPhI UCIIOJHEHMS 3a0aHUM;
—HU3KHAW yPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pa0oUeil mporpaMMe KOMIIETEHITHIA.

5. IlepeyeHb OCHOBHOI W [IONOJHUTEJbHOH y4ueOHO#H JMTEepaTypbl, HEOOXOAMMOM AJs
OCBOCHMS JHCIUIIIHHBI

5.1 OcHoBHasi 1uTEpaTypa:

1. Casenbes, 1.B. Kypc obmieit puszuxu. B 5-u t1. Tom 1. Mexanuka / 1.B. CasenseB — CI10.: Jlans,
2011. 352 c. [OnexTponnslii pecypc] — Pexxum nocryna: https://e.lanbook.com/book/704.

2. Cagenbes, U.B. Kypc obmeit ¢puzuku. B 5-u T1. Tom 3. MonekynspHas ¢pu3rKa 1 TepMOIUHAMUKA /
N.B. CasemseB CII6.: Jlamp, 2011. 224 «c. [Dnextponneiii pecypc] — Pexum moctyma:
https://e.lanbook.com/book/706.

3. CasenseB, MU.B. Kypc obmeil ¢usuku. B 5-u tr. Tom 2. DiexTpu4ecTBO W MarHeTH3M
[Dnextponnsiii pecype] — CII6.: Jlanb, 2011. 352 ¢. Pexum nocrymna: https://e.lanbook.com/book/705.
4. Tpodumosa, T.U. Kypc dusuku / T.U. Tpodpumosa. M.: Akagemus, 2014. 558 c.

5.2 lonostHMTe/ILHASI JIATEPATypa:

1. Anemkesuy, B.A. Kypc obueit ¢puszuku. Mexanuka / B.A. Anemkesuy, JL.I'. Jlenenko,
B.A. KapaBaeB. Mocksa : ®usmarnur, 2011. — 469 c. [DnexktponHbIi pecypc] - Pexxum mocryma:
https://e.lanbook.com/book/2384.

2. Bonbkenmreitn B.C. CoopHuk 3ana4 no obmemy kypey ¢uszuku. CII6.: KHuxubiii mup,
2008. 327 c.

3. Kanammukos C.I'. DnekrpuuectBo. M.: DU3MATIINUT, 2008. 624 c.

4. Jlannay JI.A., JIupmmn E.M. Teopernueckas ¢pusuka. T.1. M. 1973.

5. Jlammay JI.A., JTudpmun E.M. Teopetnueckas ¢puszuka. T.2. M. 1973.

6. Ilepeyenb pecypcoB MH(GOPMAIMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTn «MHTepHeT»,
HEe00XO0AUMBIX /ISl 0CBOCHMS M CHHUIIIHHBI
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https://e.lanbook.com/book/706

1. Jlexumnu o dusuke: [ToHbI Kypc nekuuii o gusuke. http://physics-lectures.ru

2. Bes dusuka — no3HaBarenbHbIN nopTai. http:// www.webviki.ru/all-fizika.com

3. Poccuiickuii 00pa30BaTeNbHBINA TOPTAJ 10 (PU3UKE — PECYPCHI Ul CTYCHTOB U MPETo1aBaTeIIeH.
http://window.edu.ru/resource/343/24343

4. Hayka mupa — oOpa3oBaTelbHbIN opTal 1no ¢gusuke. http://www.naukamira.ru

7. Meronuyeckue YKa3aHus sl 00y4al0IIUXCHA M0 OCBOEHUIO TUCHMILIHHBI

[To kypcy npenycCMOTpPEHO MPOBEICHUE JEKIIMOHHBIX 3aHATHI, HA KOTOPBIX JAETCA OCHOBHOM
CHUCTEMAaTU3UPOBAHHBIA MaTepHal M MPAKTHUYECKUX 3aHATHI, HA KOTOPBIX CTYIAEHThl MPUMEHSIOT
MOJYyYCHHBIE TEOPETUYECKHE 3HAHHUS K PEUIEHUIO KOHKPETHBIX 3a7ady. YPOBEHb YCBOEHHUS
TEOPETHYECKOr0 MaTepualla MpPOBEPSIETCS MOCPEICTBOM OIPOCa IO OCHOBHBIM BONPOCAaM TEMbI U
pe3yJibTaTaM BBIITOJIHEHUS] HHAMBUAYAJIbHBIX U FPYIIIOBBIX MPAKTUYECKUX 3aJaHUIM.

Baxkneiiimmm sTanomM Kypca SBISETCS CaMOCTOsITeNIbHAs padoTa Mo IUCHUIUIUHE.

3agauu aJ1sl CaMOCTOATEILHOTO peUICHUSA

1. Ilyts, O KOTOpPOMY JBMIKETCSI BAaroHETKa, CKATbIBasCh W3 TOYKU 4,
o0pa3yeT pa3OMKHYTYIO METII0 pagdyca 7, KaK IIOKa3aHO Ha YepTeKe:
ZBOC=_.BOD=o. Haiitn, ¢ Kakoi BEICOTHI 4 JOJIKHA CKATHIBATHCS BarOHETKA
0e3 HayanbHON CKOPOCTH, YTOOBI OHA MOIJIAa IPOWTH BCIO METIIO, & TAKXKE TO
3HAYEHUE yIJia O TPU KOTOPOM 3Ta BBICOTA /i HauMeHbInas. YkazaHue. Ha
yuactke DC IEHTp TSDKECTH BarOHETKU COBEPIIACT MapaboInyecKoe ABMKCHHUE.

2. Tpy3 M, mnoaBemieHHBII Ha MpYyKWHE K BepxHEW Touke A4 Kpyrioro KoJjblia,
PAacIIONIOKEHHOTO0 B BEPTHKAJIBHOM IUIOCKOCTH, MAagaeT, CKOJb3s MO KOJIbLy O€3 TPEHUs.
Haiitn, kakoBa noKHA OBITH JKECTKOCTH HPYXKUHBI AJISL TOTO, YTOOBI AaBJICHUE I'py3a Ha
KOJIBIIO B HIKHEHM TOUKe B paBHIOCH HYJIIO MPHU CIEAYIOUINX JaHHBIX: paauyc Kojbia 20
CM, Macca Tpy3a 5 Kr, B Ha4aJJbHOM MOJIOKEHUH Trpy3a pacctosHue AM pasHo 20 cMm u
MpyKMHAa UMEET HaTypaJbHYIO0 UIMHY; HadalbHass CKOPOCTh I'py3a paBHAa HYJI0; BECOM
NPY>KUHBI IPeHeOperaem.

3. HeOonpmas mraitba maccel m 0€3 HadalbHOH CKOPOCTH m
COCKAITB3BIBACT C IJIA/KOI TOPKH BBICOTOM /i ¥ MONAMAeT HA JOCKY P
Maccel M, Jexanylo y ~OCHOBaHHMS TOPKM Ha TJagKoi
TOPU30HTAIBHON TUIOCKOCTH. BenencTBue TpeHUs MexIy Mmaiboi u ]
JIOCKOW 1aiida TOpMO3WTCS M, HaYMHAs C HEKOTOPOrO0 MOMEHTa, ] 1
JIBUDKETCS BMECTE C JOCKOHM Kak eauHoe ueioe. Halitu cymmapHyro
paboTy CHII TPEHHUS B 3TOM IIPOILIECCE.

m
4. Cucrema COCTOUT M3 JIByX OJMHAKOBBIX KYOWKOB, KaXX/IbIii MAacchl 7, MEXKAY KOTOPBIMHU
HaXOJUTCS CKarasi HeBecoMasl MPY>KWHA JKECTKOCTH T|. KyOWKH CBsI3aHBI HUTBIO, KOTOPYIO B
HEKOTOPBIA MOMEHT TIepeKUTatoT. [Ipy Kakux 3HaYeHUSIX Al — HA4aIbHOM CYKATUH MTPYKUHBI — m

HIDKHUHA KyOWK MTOJICKOYHT MOCTIE TIEPEKUTaHu HUTH?

5.  Huth nepebpoiiieHa dyepe3 riajkue ropu30HTAIbHBIC CTEP)KHU | 1 2, Ha e¢ KOHIIaX U B 1
cepeauHe TMOJIBEIICHBI OJMHAKOBOW Macchl Tpy3sl A, B, C (puc. 19). Paccrosiaue mexny
CTepXKHSAMH paBHO /. B HekoTopblii MOMeHT Ipy3 C OCTOPOXXHO OTIYCTWJIM, M CHCTEMa
MpuIUla B JBWKEeHHWe. HaliTh makcuMmanbHyr0 ckopocTh Tpy3a C W MakCHMalbHOE
MepeMelIeHne ero Npyu JABIKEHIUHN BHH3.

6. HpmeambHBII Ta3 coBepIIaeT MK, COCTOAMINN W3 M300apbhl, aanadaThl U U30TECPMBI, A
MpUYEM HU30TEPMHUYECKHUN MPOIECC MPOUCXOAUT NMPU MAaKCHUMAaIbHON TeMIlepaType IHKIIA.
Haiitu k.m.1. nukina, eciau remnepartypa 7' B €ro mpeesiax MeHsIETCs B 1 pas.

[vs)

7. B cocyne mox HeBECOMBIM MOPIIHEM HAXOIUTCS ra3 NPH HOPMAJIbHBIX YCIOBHAX. PaccTosHue oT AHa
cocyna 1o 1Ha nopiHs 4 = 25 cMm. Korna Ha nopiueHs moaoxuiy rpy3 Maccoi m = 20 Kr, MOpIIeHb OIYCTHIICS
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http://physics-lectures.ru/
http://physics-lectures.ru/
http://yandex.ru/clck/jsredir?bu=uniq15102098255341280780&from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=&etext=1599.PwzYQL4OCOUXUIfa5L5LT_szdPqwv7pLPcSVACdYdH-E8L_2pYl-mbcpxdjyyeDa.ce235d6adf7377fee3bda2f69e906baa504edf2e&uuid=&state=PEtFfuTeVD5kpHnK9lio9T6U0-imFY5IWwl6BSUGTYk4N0pAo4tbW329kW4OUAN4pvrzqmQJfB-rxF58hyq6TJX45dyLrkNd&&cst=AiuY0DBWFJ4EhnbxqmjDhXQNjuAjQR8yB8-R0ZaMrGj7vGQTrzvwWKfy-yjxRcWyHZIRFUyQ0enYB-XkQCGUNXq3BbkpifRSrxVUEjpLtkJKomc4UOlzZUgHVzdk69u09xIXizYwGZErRo3D80Uzk7DLzPXVlXSp_jvMMMP_TIY-J8zMZfNIVOpBJ-OzofbIW6I_KYwG12Q2CJKiDUNNsLcXMWzqZdOh0L8Yx6zEEVIwalU0JduU6m5JW3mDtD5TkBKhY4CFLbd3dvQLy1KGP_dNz1aYjKjlb5pa6A4SH7nwGRyr3bjWTHMa-p7ZC01-GifCz0WFZEBcA6AEa1zJkvluAEttktHCgQOXxZGuX4vdhbbEWx_0fPSgGk7f14an1wpcir6-b05EK3rDCVGDbb5-s1jL1UgbfBWj8eGw-03yuIt4VuDWl5mEByYDRanbOX14SgPIfgbwCy6_pFqrPIhgoGE9uzwyT0SbFFpuZxmzcNNXNMd63Bvtzdk-GPRqiQ9DNz6sI3w,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaWJJa0J1cmF4WnFrbkN0aVV2aWtwZmxfRjFqYW85T1JVS0V1MGM0cVBjWEJ4Ry1Ud2pmaXA2SXNZWjRHYkhaUHh3Y1RBTVZ4aVo5RWRxSEFhVFNFbncs&sign=65260322d83440ceb1e8248bfd27e6e9&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlpAgqs5Jg3quKf5u0eopFuJlCnqnlaWfiUWXCohFL5IG6nmVenZd27ggd0EzkuBORgd7zxNczMyFfhsPFaMB9OM,&l10n=ru&cts=1510211409026&mc=4.582900510365111
http://window.edu.ru/resource/343/24343%204
http://window.edu.ru/resource/343/24343%204

Ha Ah = 13,4 cm. [Inomans nonepeunoro ceyenus nopuns S = 10 cm?. Cuuras cxxaTue aquabaTHIeCKuM, HANTH
IoKa3aTelb aanadarhl.

8. B BepTHUKaIbHOM 3aKpPHITOM C 00OUX TOPIIOB IWIMHAPE HAXOAUTCS MACCUBHBIN MOPIICHB, IO 00€ CTOPOHBI
KOTOPOTO — TI0 0IHOMY MoJto kuciopoja. npu T = 300 K oTHoIIeHHe BepxHero oobeMa k HmkHemy n = 5. [Ipu
KaKoW TeMIiepaType 3To oTHomeHue ctaHeT n1=3,5? Tpenue He yIUTHIBATS.

9. Uerplpe OAMHAKOBBIX IEPBOHAYAIHHO HE3apsHKEHHBIX KOHAEHCATOpAa COEIMHEHBI, Kak K,
II0KA3aHO Ha PUCYHKE, U npucoequHeHsl k 0aTapee ¢ DJIC ¢ = 9 B. CHavana 3aMbIKalOT K04 F~2, &
K. 3aTem kmou K| pa3smbikaror u 3aMbikaror kmod Ko, Kakosa 6yeT pa3sHOCTb IOTEHIMANOB =

Ha KaXKJIOM KOHJIeHcaTope?

10. JlBa oAMHAKOBBIX BO3IYIIHBIX KOHAeHcaTopa eMkocThio C = 800 cm 3apspkensl g0 U =900 B. Oqun u3
HUX B 3apsSHKCHHOM COCTOSIHUM TIOTPYXAOT B KEPOCHH (¢ = 2), TOCJIE Yero KOHJCHCATOPHI COCIUHSIOT
; napaniensHo. OnpeaenuTs padoTy IMPOUCXOAIIETO P 3TOM pa3psa.

11. B cxeme uzBectHbl DJIC ¢ U &2, conpoTuBnenus Ry, Ry, R3, Rs. Haittu &

HanpsHKeHUE Ha KOHAEHCATOpe. |_:|

12. HaiiTu MHOYKUOWIO MAarHUTHOTO MOJs B TO4ke O KOHTypa ¢ TOKOM 1, R,
KOTOPBI MOKa3aH Ha pUcyHKe. Paguycel a 1 cTtopoHa b W3BECTHBI.

13. JInwHHBIA TpsMOi TpoBOA, MO KoTtopomy TedeT Tok [, u Il-oOpasHbiii mpoBop c
MOJIBUYKHOW TIEPEMBIUKON PacIooKeHbl BOJAHOHN TIOCKOCTH. [lepeMbIuKy, JyiMHA KOTOPOH /, . -
MEepPEMENIAIOT BIIPaBO C MOCTOSHHOM ckopocThio V. Haittu DJIC MHAYKIIMU € B KOHTYpPE Kak
(YHKIIHIO PACCTOSHUS 7.

14. Pamkxa B BHAe NpSAMOYTOJIBHOTO TPEYTOJNBHWKA C KaTeTaMd a W b JIeXKUT B OJHON R
IUIOCKOCTH C MPSIMBIM JUIMHHBIM TIPOBOJIOM, IO KOTOpoMy TedeT Tok /. Karer a mapanneneH 4
MPOBOJY M HAXOAMUTCS OT Hero Ha paccrosHum d > b. CompotuBieHue pamku R. Habitu a

KOJIMYECTBO 3JIEKTPUYECTBA ¢, KOTOPOE MPOTEYeT M0 paMKe, eclii ee MoBepHyTh Ha 180°
OTHOCHTEIIFHO CTOPOHHI .

[Touck mHpOpMaIUU A1 OTBETOB HA BOIPOCHI JIJIsI CAMOCTOATEIbHOM PabOThl U BBIMOJTHEHUS
3aJIaHuil B HEKOTOPBIX CIIyJasX MPEJIoJiaracT He TOJIbKO M3ydeHHEe OCHOBHON Yy4eOHOH JUTEpaTyphl,
HO U TIPUBJICYCHHE OTIOTHUTEIBHON JTUTEPATYypPhl, a TAK)KE UCTIONB30BaHUE pecypcoB ceTu HTepHeT.

B ocBOGHHMHM IUCHHMIUIMHBI WHBATWJAAMH W JIMIIAMHA C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
310pOBbs  OOJNIbIIIOE 3HAUEHHWE UMEeT WHAMBHIyalbHas YydeOHas pabota (KOHCYNbTALlUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YUeOHOT0 MaTepHara.

NuauBuayanbHple  KOHCYIbTAllMM MO  TOPEAMETY  SIBISIOTCS  BaXXHBIM  (paKTOpPOM,
CIIOCOOCTBYIONTUM HWHIWBHIYAIN3allMA OOYYCHHUS W YCTAHOBJICHHIO BOCIHTATEIHBHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM M OOyYaroIIMMCS WHBAIMIOM WM JIMIIOM C OTpaHHMYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. IlepeyeHb WHGOPMANMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX IPH OCYIIECTBJIEHUHU
0o0pa3oBaTe/IbHOIO Mpolecca Mo AMCIUNIHHE

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH

—  IIpoBepka MHIAMBHIYAIBHBIX 33JaHUN U KOHCYJIBTUPOBAHUE MOCPEACTBOM JIEKTPOHHOM MOYTHI.

— Hcnonp3oBaHuWe HIEKTPOHHBIX MMPE3EHTALMM IIPU MPOBEACHUM JIEKIIMOHHBIX W MPAKTUYECKUX
3aHATHUN.

— Hcrnonp3oBaHMe MaTeMaTH4YeCKHX I1aKETOB MPU TPOBEJCHUHM CaMOCTOSTEIbHONH paboThl U
MIPAaKTUYECKUX 3aHATUH.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecIeYeHUs

Onepanuonnas cuctema MS Windows.
HnTerpupoBannoe opucHoe npuioxxkenue MS Office.

N —
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3. Tlporpammuoe oOecrnedeHHe s OpraHHW3aIMH YIPABISEMOTO KOJUICKTUBHOTO U 0E30IacHOTO
noctyna B IHTepHeT.
4. Maremarunueckuii naker Matlab

8.3 llepeuenb HH(POPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

2. DnektponHas oubmuoreunas cucrema "HOpaitt" (http://www.biblio-online.ru).

3. DnektpoHHas  OuOnmoreyHas  cucreMa  "YHuBepcuterckas — OuOnmoreka  ONLINE"
(http://www.biblioclub.ru).
4. DnexktpoHHas OubnuoreuHas cucreMa uznarenscrsa "Jlans" (http://e.lanbook.com).
5. Dmnekrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).
9. MarepuajibHO-TeXHHYeCKAasi 0a3a, HeoOXoaMMAas IS OCyLIECTBJICHUSA
00pa3oBaTeIbHOI0 Mpolecca 1Mo JMCHUIINHE
No Brt paGor MarepualibHO-TEXHHYECKOE 00eCTieyeHne TUCITUTIIINHBI U
OCHAIIIEHHOCTh
1. JlekunoHHBIE JlexunoHHass ~ ayauTOpHs,  OCHAIIEHHAas  IMPE3EHTAllMOHHOM
3aHATUSA TEXHUKOU (mpoextop, 9KpaH, KOMIIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM IPOTPAMMHBIM  OOECleYeHHeM, a TaKxKe
HE00X0MMON MeOEIBIO (JIOCKa, CTOJIBL, CTYIIb).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTuueckue Aymutopust I CEMHHAPCKHUX 3aHATHHA, YKOMIUICKTOBaHHAs
3aHATHA HEOOXO0IUMOM MeO0ebIo (mocka, CTOJIBI, CTYJbS),
Mpe3eHTalMOHHON TexHukol (aynuropuu: 129, 131, A305, A307)
WIM  TEPEeHOCHBIM  JEMOHCTPALlMOHHBIM  00OpYyIOBaHHUEM
(aynmutopuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. I'pynmnoBsie Aynutopuss AN CEeMHUHApCKUX  3aHATUW, TPYNNOBBIX U
(MHAMBUAYATBHBIC) | MHAUBUIAYaTbHBIX KOHCYJIbTAITHH, YKOMIIJICKTOBAHHBIE
KOHCYJIbTAlINU HeoOxoauMon MeOenbIo (JO0CKa, CTOMBI, CTYIbS).
(aymuropuu: 129, 131).
4. Texymuii Aynuropus Ul CEMUHApCKMX 3aHATUH, TEKYILEro KOHTPOJIS U
KOHTPOJTb, MPOMEXYTOYHOM aTTECTAIlNH, YKOMIUIEKTOBAHHAs HEOOXOIUMOM
MIPOMEXKYTOUHAs Mebenblo (I0CKa, CTONbI, CcTynbs) (ayautopuu: 129, 131, 133,
aTTecTaus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JIMIIEH3NOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM U
BBIX010M B uHTepHET (106, 106a, A301)
5. | CamocrositenpHast | Kabuner  ams  camMoCTOSTENbHOM — pabOThI,  OCHAIEHHBIN
pabota KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO TOJKIIOYCHHS K CETH
«HTEpHET», MPOTPAMMON IKPAHHOTO YBEIUYCHHsI, 00eCTIeUeHHBIN
JIOCTYTIOM B DJIEKTPOHHYIO HH()OpPMaAIMOHHO-00pa30BaTEIHHYIO
Cpelly YHUBEpPCHUTETa, HeoOXoAmMmol Mmebenbio (I0CKa, CTOJBI,
CTYJIbA).
(Aynutopust 102a, yutanbHbIH 3a1).

KommnbiotepHas nomiepxka ydeOHoro mporecca mo HampasieHuto 01.03.02 Ilpuxiaanas
MateMaThHka W HH(opMaTHKa OOecreuuBaeTcs MPAKTUYECKH I10 BCEM TUCHMIUIMHAM. DakyiabTer
KOMIIBIOTEPHBIX TEXHOJIOTMM W TNPUKIAJHOW MAaTEMaTHKH, OCHAIllEH KOMIIBIOTEPHBIMU KJacCaMH,
yCTaHOBJIEHAa JIOKAJbHAsi CeTh, BCE KOMIIBIOTEPHI (hakynbTeTa NOAKIIOUEHBl K ceTu VIHTepHer.
Crynenrtam goctynHsl coBpeMeHHble [I9BM, coBpeMeHHOe TUIIEH3HOHHOE IPOTrpaMMHOE 00ecTieueHHE.
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