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1 Ilesn ocBoOeHMSI TUCHTUTINHBI

Llenp AUCIUNIMHEI:

- (hopMupoBaHHE y CTYyJACHTOB COBPEMEHHOTO E€CTECTBEHHOHAYYHOTO MHUPO-
BO33pEHUA,

- OCBOEHHE UMHU COBPEMEHHOTO CTHIISI (PU3NYECKOTO MBIIIICHNUS;

- BbIpaOOTKAa HABBIKOB MCIOJIb30BaHUS (PYH/IaMEHTAJIbHBIX 3aKOHOB, TEOPUH
KJIACCUYECKON U COBPEMEHHOU (PU3UKH;

- BBIpa0OTKAa METO/J0B (PU3MYECKOTO HCCIEAOBAHUS KAK OCHOBBI CHCTEMBI
poecCUOHaNbHOMN eI TeIbHOCTH.

3amaun AUCIUTUIMHBIL:

-oBnajsieHue (GyHAAMEHTAIbHBIMUA TIOHSATHSIMHU, 3aKOHAMHU U TEOPUSIMHU
KJIACCUYECKOM U COBPEMEHHON (DU3MKH, a TakKe METOJaMHU MPaKTHYECKOIO
MPUIOKEHUS (PU3NYECKUX 3HAHUM;

-(dopMupoBanre (U3NUYECKOTO MBIIIJICHUS U OCHOB €CTECTBEHHOHAYYHOMU
KapTUHBI MUDA;

~OBJIAJICHUE TIPUEMaMH U METOJaMH PEIICHUS KOHKPETHBIX MPAKTUYECKUX
3a/1a4 U3 pa3HbIX o0nacTel Ppu3uKu.

JucuumirHa obecriedyruBaeT MOATOTOBKY BBIMYCKHHMKA K JKCIUTyaTallu-
OHHO-TEXHOJIOTUYECKOU eI TEIbHOCTH.

2 Mecto aucuumiuabl B ctpykrype OIIOII BO

Jucnummaa «Pu3nkay MpeacTaBiseT cOO0H MUCITUILINHY, OTHOCSIIYIOCS K
oOsi3arenbHOM yactu broka 1 JJucuunnuael (Momynn).

Jucuunnnna «Pusnkay 0azupyercs Ha pe3yabrarax oOy4yeHusl, MOTyYEHHbIX
PU U3YyYEHUU JUCHUIUIMHBI « MaTeMaTukay.

HucuunnnHa «@Pu3uka» sBiIsSeTcss O00€CHEeUMBAIOIICH I CIEAYIOIIUX
qucuuIuinH - (Monynei):  «TeopeTMdyecKHe  OCHOBBI  paJMOHABUTAMU U
PaauoIOKaAIUN, «YmpapneHue Ka4eCTBOMY, «be3omnacHocTh
KU3ZHEJIEATETbHOCTH, «ABUaLMOHHAs 0€30MacHOCTbY, «Opranuzanus
BO3AYILIHOTO JABMXKEHUS», «PannorexHuueckoe oOOpyAOBaHUE a’pOIPOMOBY,
«ABTOMaTU3MPOBAHHBIE CUCTEMBI YIIPABIEHU», « Teoprs TPaHCIIOPTHBIX CUCTEMY,

«ABHALIMOHHAS METEOPOIIOTUSY, «Mertponorus, CTaHAapTU3ALUA u
cepTuduKanus, «IKOJIOTHSl. MarepuanoBenenue 151 TE€XHOJIOTHSI
KOHCTPYKIMOHHBIX ~ MarepuaioB»,  «MexaHnuka»,  «OJIEKTPOTEXHUKA U

ANIEKTPOHUKA», «Teopust paAMOTEXHNYECKUX LeNeil U curHayioBy, «O01mas Teopus
PaZAMOIEKTPOHHBIX CUCTEM.
Jucunmimnaa «du3nkay u3y4aercs BO 2-M U B 3-M CEMECTPAX.



3 Komnerenuuu odyuaiomerocsi, popMupyemMblie B pe3yJibTaTe 0CBOEHUsI
AUCHUNIIMHBI

[Iporecc ocBoeHUST AMCIMIUIMHBI HAIIpaBjieH Ha (POPMUPOBAHHUE CIICTYIOTIX
KOMIIETEHIINN:

KOI[ KOMIICTCH- P€3YJ'II>T3T 06yquH}II HanMMCHOBAHHNC KOMIICTCHIINH, MHIH-
HHH/ HHAWKATOpa KaTOPbI KOMIICTCHIINH

Cnoco0eH HMCHoJIL30BATh OCHOBHBIE 3aKOHBI MaTeMAaTH-
YeCKHMX M eCTECTBEHHOHAYYHBIX JUCIUIUIMH B npodeccu-
OHAJILHOM J1eSITEeJIbHOCTH, B TOM 4YHCJIe€ ¢ HCIO0JIb30BaHU-
€M IPOrPaMMHBIX CPeJICTB

OIIK-10

3HaeT U MOHMMAET OCHOBHEIE 3aKOHBI MAaTEMATHKHU U €CTe-
CTBEHHBIX HAYK U BaXKHOCTb MX UCIIOJIb30BaHUS B Ipodeccu-
OHAJILHOU JIEITEIILHOCTH

Hcnonb3yeT OCHOBHBIE 3aKOHBI MATEMATHKU 1 €CTECTBEHHBIX
HayK, B TOM 4YHCIe JUIs pemeHus: npohecCuOHaNbHbIX 3aad,
IIPUMEHSIET TPOrPaMMHBIE CPEJICTBA

Cnoco0eH MCHOJIb30BATH OCHOBHbIC NMOHATHS, NMPUHIU-
Nbl, 3aKOHbI W 3aKOHOMEPHOCTH 00lIeld M NMPHUKJIATHOU
TEOPHH CHCTEM ISl PelleHus 327124 NpodeccuoHaIbLHOU
AEATeJIbHOCTH

OIIK-11

3HaeT OCHOBHBIC TMOHATHS, MPUHIUIIBI, 3aKOHBI M 3aKOHO-
MEpPHOCTH OOIIeH U MPUKIATHONW TEOPUU CUCTEM, MOHUMAET
BOXHOCTh WX HCIIOJIB30BaHUSI B MPOGECCUOHATIBLHOU Jesl-
TEJIbHOCTHU

Hcnonb3yer mOHATHS, TPUHLMIBI, 3aKOHBI U 3aKOHOMEPHO-
CTH OOIIEH M MPUKIIATHON TEOPUU CUCTEM JJIS PEIICHUS 3a-
Ja4 npodeCCHOHAIBHON A TENHHOCTH

I[Inanupyemblie pe3yabTaThl H3yUeHUs JUCHUITHHBI:

3HaTh:

- OCHOBHBIC ITOHSTHS, 3aKOHBI M MOJICITA MEXaHHUKH, DJICKTPUUYSCTBA U MarHe-
THU3Ma, KOoJIeOAaHWH U BOJIH, KBAHTOBOW (PM3UKH, MOJIEKYJISIPHON (DU3UKU U TEPMO-
JTWHAMHUKH, ONITUKH, aTOMHOM U SIAEPHON (PUBHKY ;

- METOJIbI TEOPETHUECKOTO M SKCIICPUMEHTAIBHOTO UCCIICOBAHUS B (DU3HUKE |

- MaTEeMaTHYECKUE MOJICITH TIPOCTEHIITMX CHCTEM U TIPOIIECCOB B €CTECTBO3HA-
HHUHU U TEXHHUKE.

YMmerh:

- pemaTh TUIOBBIC 33/1a4W TI0 OCHOBHBIM pa3jiesiaM Kypca (GU3UKH, UCTIOIb3Y S
METOIbI MAaTEMATHYSCKOTO aHAJIN3a,

- YIOTPeOIATh MATEMATUIECKYIO CHMBOJIUKY JJISI BBIPQXKCHUS KOJIMUECTBEH-
HBIX ¥ KQUECTBCHHBIX OTHOIICHHH 00BEKTOB;



- ACIOJIb30BaTh (PM3MUECKHUE 3aKOHBI MPU aHATIM3€E U PEUICHUH MTPOOJIEM MPO-
dbeccroHaNbHOM NEATeTLHOCTH,

- IPUMECHSTh MAaTEMaTUICCKIE METO/IBI TIPY PEIICHUH THITOBBIX TPOPECCHO-
HAJIBHBIX 33124 C UCII0JIb30BaHUEM OCHOBOITOJIATAONTNX METOJIOB M 3aKOHOB (hH-
3HKH.

Baapers:

- METOJIaMH{ TTOCTPOCHHUS MaTEMATHYCCKOH MOJICITH TUIIOBBIX MPOQECCHO-
HAJIBHBIX 33]1a4 UMEIOIINX (PU3NICCKYIO OCHOBY U HaBBIKAMH COACPKATCILHOM
WHTEPIIPETAINN TTOTyYEHHBIX PE3yIbTaTOB;

- METOJIaMH{ TIPOBEJCHUS (PU3NICCKUX N3MEPEHUI, METOIaMU KOPPEKTHOM
OLICHKH MOTPEIIHOCTEH MPH MPOBEACHUN (HU3HUECKOTO IKCIICPUMEHTA.

4 O0beM AUCHUIIMHBI U BUJbI Y4e0HOH padoThI

OOmIasi TPyIOEMKOCTh JUCITUIUIMHBI COCTaBIsAeT 9 3aueTHBIX eawHMI, 324

AKaACMHNUYCCKUX Yaca.

Bcero ya- | Cemectpsl
HaumenoBanue
COB 2 3
OOmas Tpy10eMKOCTh TUCIUTUTHHBI (MOYJIs) 324 144 180
KonraktHas pabora: 19 8,5 10,5
nexuuu (JI) 64 36 28
npaktudeckue 3ansarus (I113) 68 30 38
cemuHapsl (C) - - -
nabopaTtopHbie padoTsl (JIP) 10 6 4
KypCOBOM MPOEKT (paboTa) - - -
CamocrositenbHas pabota cryaenta (CPC) 128 54 74
ITpomexxyTouHasi aTTecTalus 18 36
KonTakTHas pabora 0,5 2,5
CamocrosiTenpHas o MOATOTOBKE K 3a- 17,5 33,5
9eTy M 9K3aMEHY

5 Conep:kanme IMCIHUIIAHBI
5.1. CooTHeceHusi TeM (pa3/iesioB) MUCHUIUVINHBI U (POPMHUPYEMBIX KOM-
neTeHIn .
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40 | + | + | L3, 7P, | BK, VO,
Pa3nen 1. Mexanuka PKC,CPC | P3,C3
Pasznen 2. Monexynsipaas ¢usuka u repmonuua- | 40 | + | + JLIT3, YO, P3,
MIHKA PKC, CPC C3
N 46 | + | + | JLI3,7P, | YO, 3P,
azzen 3. DNeKTpOMarHeTus3M PKC, CPC P3,C3
o + + JLII3, JIP, | YO, P3,
Paznen 4. ®usnka kosebaHuil 1 BOIH 46 PKC, CPC C3
> 5 44 | + | + |J,113,JIP, | VO, P3,
azzaen 5. BoiHoBas ontuka PKC, CPC C3
N . 28 | + | + J,113, | YO, P3,
aznen 6. KBanTtoBas ¢usuka PKC, CPC C3
+ + JILII3, VO, P3,
Paznen 7. ATomHast pusmka 26 PKC,CPC | 3JIP, C3

Cokpamenusi: JI — nexuus, 13 — npakruueckoe 3anstue, JIP - naboparopHas pabdora,
CPC — camocrositenbHas padota cryaenta, PKC — pa3bop konkperHoit cutyanuu, BK —
BXOJIHOM KOHTpOJb, YO — ycTHbIM onpoc, 3JIP - 3amura nabopatopHoii padotsl, P3 —
pacuetHas 3a1a4ya, C3 — cuTyalmoHHas 3ajada.

5.2. Pa3aesanl IMCHUIINHLI M BUABI 3aHATHHA

HanmMenoBanwue pasnesna JUCIHILIN- 1lmlcl o | cpc | xp Bcero
HBI 4acoB
Pa3nen 1. Mexanuka 10 | 10 2 18 40
Paznen 2. MonexynsipHas gusuka u 10 | 10 9 18 40
TEPMOIMHAMHKA
Pa3znen 3. DnekTpomMarieTusm 16 | 10 2 18 46
HToro 3a 2 cemecTp 36 | 30 6 54 126
Pasnen 4. ®usuka xonebanunii u Bog | 10 | 12 2 22 46
Pasnen 5. BonHoBast ontuka 10 | 10 2 22 44
Pa3nen 6. KBanroBas dhusuka 4 8 - 16 28
Pa3nen 7. AtomHas dhus3uka 4 8 14 26
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Haunmenoanue pasaena nucuunim- nlmlcl ap | cpe | kp Bcero

HBI 4acoB
Uroro 3a 3 cemectp 28 | 38 4 74 144
18+36=
[IpomexxyTouHas aTTecTaIus 54
Bcero no gucuuminae 64 | 68 10 128 324

Coxkpamenust: JI — nexuus, 113 — npaktuueckoe 3anstue, JIP - naGoparopnas padoTa,
C — cemunap, CPC — camocrosiTenbHasi paboTa CTy/IeHTa.

5.3 Conep:xanue TUCHUNTIHHBI
Paznen 1. Mexanuka

Tema 1.1. Kunematuka /[nHaMyKka MaTepruaaIbHON TOUKU

VYpaBHenus kuHematuku. Tpaekropus. Ilepememenne. CKOpoCTh U YCKOPEHHE
MaTeprUaAIbHONW TOYKHU. 3aKOHbI HbroToHa. Mmysibe. 3aKOH M3MEHEHUS MOJIHOTO UM-
nyjbca. JIBUKEHHE TeJl IEPEMEHHON MacCChI.

Tema 1.2. Pabora u sHeprus
Mexanuueckasi padota. Kunernueckas sueprus. [lorenuuanshas cumna. [loten-
[MajgbHas YHEPTUs. 3aKOH U3MEHEHHSI MEXaHUYECKOW SHEPTHUU.

Tema 1.3. MexaHuka TBEpIOTO Tea

BpamarensHoe ABMKEHUE. YTIIOBas CKOPOCTh. YTIJIOBOE€ ycKopeHue. COOTHO-
HIEHUE MEXY JIMHEWHBIMU U YTJIOBBIMU XapaKTepUCTUKAMU. MOMEHT CUJIbI OTHOCH-
TeJIbHO Och. MoMeHT umityJibca. MomeHT unepuuu. Teopema I'torirenca-IlItelinepa.
PaboTta cuibl, NpUIOKEHHON K Bpamjaromemycs teny. Kunernueckast sHeprus Bpa-
njarorerocs tena. OCHOBHOM 3aKOH JUHAMMKH BPAIATEIbHOIO JBHKEHUS TBEPAOTO
Tena.

Tema 1.4. 3akoHBI COXpaHEHUS B MEXAHUKE

3aKOHBI COXpPAHEHUS] UMITYJIbCa, MEXAHUUYECKON >HEPruu, MOMEHTa HMITYJIbCa.
CBs13b 3aKOHOB COXPAHEHUSI C CHMMETPHUSIMU MIPOCTPAHCTBA U BpEMEHHU. JIBUKEHNE B
noJie eHTpalbHOU cuiibl. 3akoHbl Kemuiepa.

Tema 1.5. MexaHuka CIUIOUIHBIX CPE/I.

Hedopmanmu tBepaoro tena. 3akoH ['yka. YpaBHeHUE HEpa3phIBHOCTH. Y paB-
Henue bepnyiu. Bsaskocts. @opmyna Hetotona. Meton Ilyaseins. Meron Crokca.
Oddext Marnyca. AspoauHaMudecKkas cuia Kpbuia.

Pazgea 2. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA
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Tema 2.1. IlepBoe Hauano TepmMoguHamMuku. MaeanbHbiil ra3. ONBITHBIE 3aKOHBI
UJICaJIbHOTO Ta3a. YpaBHEHHE COCTOSIHUSI UJlealibHOro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHUYECKON TEOPUHU UJICalIbHOrO Ta3a. 3akoH boibliMaHa 0 paBHO-
MEPHOM pacIpeaesICHUN YHEPTUHU 10 CTETICHSIM CBOOO I MOJIEKYII.

Tema 2.2. Kunetnueckas Teopusi ra30oB

CraTuCTHYECKHI U TepMOAMHAMHUYECKUN MeToA. 3aKoH MakcBesa o pacmpe-
JIEJICHUH MOJIEKYJl HJeajdbHOro ra3a Mo cKopocTsMm. bapomerpuueckas dopmyia.
Pacnipenenenne bonbsumana.

Tema 2.3. Bropoii 3akoH (BTOpOE Ha4aI0) TEPMOAMHAMHUKH.

BuyTpennsisi sHeprust 1 paboTta TepMoauHaMU4YecKoi cucteMbl. Terora. Ten-
jJoeMkocTh. PaboTa raza B u3ompolieccax. YpaBHeHHE aanabaThl HI€ATLHOTO Tasa.
[Tomatponuueckue mpoIECCHI.

Tema 2.4. PeanpHbIe ra3pl. JKugkoe cocTOSHUE.

Mukpo- 1 Makpo-coCTOsiHUA. DHTpomnus. Bropoi 3akoH TepmoanHaMuku. Kpy-
roseie npouecchl. KII/ mukna. Hukn Kapro. Tepmuueckui KIIJ[. PeanpHbie rassi.
N3otepmbl DHaproca. YpaBHenne Ban-aep-Baansca. BHyTpeHHsIs 3HEPrUs peajabHO-
ro raza. 3akonbl ®uka, @ypse, Hptorona. Jluddysusa B razax. TemnonpoBogHOCTb
ra3oB. BsaskocTs ra3zos. 3akoH CToKca.

Pa3znes 3. JiaekTpoMardeTusm

Tema 3.1. DnekrTpocTaTuka

3akoH coxpaHeHus 3apsna. 3akoH Kynona. Dnektpudeckoe nose. Hanpsoken-
HOCTB AsieKTpuueckoro nois. [lorenuuan. HanpsskeHHOCTh Kak rpaAMeHT NOTEeHIINAa-
na. [loTeHuumanbHas SHEPrHsl CUCTEMBI 3JIEKTPUYECKUX 3apsioB. Pacuer paszHoCTH
MOTEHIMAJIOB 3JIEKTPUYECKOIO MOJIsl B YACTHBIX ciiydasix. [[oTok BekTopa HampsiKeH-
HocTH. Teopema I'aycca [1s ayeKTpuyeckoro nojist B Bakyyme. [Ipumenenue teope-
MBI ['aycca Kk pacdeTy JIEKTPUUECKUX TOJIEW B BAKYYME.

Tema 3.2. DaexkTpruyecKoe 1moJjie B BEIIECTBE

[Tonsapuzanust AUAIEKTPUKOB. [10MIpU30BaHHOCTh. DIEKTPUYECKOE TM0JIe B -
AIIEKTPUKE. DIIEKTpUUecKoe cMmeleHre. CBs3b JIEKTPUUECKOT0 CMEIICHUS C Hampsi-
KEHHOCTBIO U TOJISIPU30BAaHHOCTHIO. Teopema ['aycca i 3J€KTpUUYECKOro MOJisl B
BCILIECTBE.

Tema 3.3. DAEKTpUUECKUH TOK.

[TpOBOJHUKHM B DJICKTPHUECKOM TIOJIC. DJIEKTpHUYECKass €MKOCTh YEAMHECHHOTO
POBOJHUKA. B3anMHas sjeKTpudecKas eMKOCTh JIBYX IMPOBOJHHUKOB. OJIEKTpHUYe-
CKasi EMKOCTbh TUIOCKOTO, IWIHHIPHUIECKOTO B C(HEepHUeCcKOro KOHIEHCATOPOB. DHEP-
THSI DJICKTPUUYECKOTO 1MoJs. OObeMHasl IIIOTHOCTH SHEPTUU AJIEKTPUIECKOTO TTOJIS.
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Tema 3.4. MarautHoe mnoJie .

3akoH buo-Casapa-Jlamnaca. MarHuTHoe 1oJie B IIEHTPE KPYyroBOTO MPOBOAHU-
Ka ¢ TOKOM. MarHuTHoe moJje npsiMoro Toka. 3akoH Amnepa. Bzaumonelicteue na-
paJUIEIbHBIX TOKOB. MarHMTHOE MOJIE ABWXKYILErocs 3apsAaa. 3aKOH MOJHOIO TOKa.
MarnautHoe nosie coneHonna. [lorok marautHOM MHAYKIHH. Teopema ["aycca. Pa6o-
Ta MO MEPEMEUIEHUI0 IPOBOJHUKA C TOKOM B MarHuTHOM mnoJie. Cuna Jlopenua.
JIBroKeHre 3apsHKEHHBIX YacTHUI] B MAarHUTHOM 1oJie. Dddext Xomna.

Tema 3.5. DaekTpoMarHuTHas UHIYKIIHS.

SIBneHue »JIeKTpOMAarHUTHONM HMHAYKUMH. 3akoH Papanes. [IpaBuno Jlenna.
ITpupona SAC unaykuuu. IC MHAYKUUM B IBUKYIIUXCA NpoBoAHUKAX. CaMOUH-
nykiua. MHAyKTUBHOCTh KOHTYpa. VIMITyJIbC HANpsDKEHUS MPU Pa3MbIKAHUM IICTIH.
B3aumnas wnayknus. Tpancdopmaropsl. DHeprus MarHuTHoro mois. OObemHas
IJIOTHOCTh DHEPTUM MArHUTHOTO moJjsi. OCHOBBI Teopun MakcBeiia JJjisi 3JIEKTPO-
MarHuTHOT'O ITOJIS.

Pasznena 4. ®Duzuka koj1e0aHUA U BOJIH

Tema 4.1. Konebanus

[Mapmonndeckue koJsiebanus. ["apmMoHMYECKHE OCHUIUISTOPHL. YpaBHEHUE Tap-
MOHUYECKUX KosieOaHuii. ClioKeHHE TapMOHUYECKHUX KoJjeOaHuil. 3aryxaromnme u
BBIHYKJIEHHBIE KOJieOaHus. DHEprusi CBOOOIHBIX KoieOaHuid. 3aTyXarIme cBOOO/I-
HbIe KoJieOanus. Beinyxnennsie konebanus. Pezonanc.

Tema 4.2. Bonnbl

Vupyras cpena. BonHoBoe ypaBHenue. [Inockast BosHa. CkopocTh 3ByKa. Xa-
PaKTEPUCTUKH 3BYKOBBIX BOJIH. D¢ ekt Jlomnepa majig ynpyrux BOJH. YpaBHEHHUE
MakcBenia B 001acTsIX CBOOOJHBIX OT 3apsAJI0B U TOKOB. DJIEKTPOMAarHUTHBIE BOJIHBI.
XapaKTEpUCTUKH DIIEKTPOMArHuTHbIX BOJIH. BekTop [loliHTHHTA.

Pasznea 5. BoanoBasi onTuka

Tema 5.1. OcHOBHbBIE 3aKOHBI ONTHKH. DJIEMEHTHl T€OMETPUYECKOM ONTHUKH.
[Tpunun @epma. AGeppanuu JIUH3.

Tema 5.2. UnTepdepennus crera. Judpaxius ceera.
Korepentnsie Boabl. OnbiT FOHTa. UHTEpdepenins cBeTa B TOHKHUX TIJICHKAX.
Konbiia Hetotona. [Ipumenenue natepdepeniinm cperta.

Tema 5.3. BzaumoelicTBre cBETaA C BEMECTBOM
Hucnepcusa cBera. Knaccuueckass siaeKTpoHHas Teopusi aucnepcuu. ['pynna
BouH. Ilornomenue cBera. PaccesHue csera.

Paznen 6. KBanTtoBasi pusnka
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Tewma 6.1. KBaHTOBBIE CBOMCTBA U3ITy4YECHHS

TennoBoe uznmyuenue. [Ipubop HouHOoro BHAeHUA. CHeKTp H3IydeHHs] abCo-
JIOTHO YEPHOTO Teja. 3aKOoHbI TEIIoBoro uanydenus. @opmyna Penes — J[xuHca.
['unotes3a [lnanka. @opmyna [lnanka. ['unoresa DitHmTeliHa. CBSA3b KOPIYCKYJISP-
HBIX ¥ BOJIHOBBIX CBOMCTB cBeTa. J[aBienne cBeta. Baemmmmii poroaddext. Dbdexr
KowmrmroHa.

Tema 6.2. OCHOBBI KBAHTOBO MEXaHUKHU

Bomnbl ne bpoiinsa. Oneit [eBuccona-/Ixxepmepa. COOTHOLIEHHE HEOIPEAEIECH-
Hoctel ['eitzenOepra. BomHoBas ¢yukius. Ypasuenue llpenunrepa. Yactuia B of-
HOMEPHOU NOTEHLIMAIBHOU SIME.

Tema 6.3. DneMeHTHl (PU3UKHU TBEPAOTO TEa

30HHas Teopus TBEPABIX Tea. [IpoBOAMMOCTE MOIYyIPOBOIHUKOB. 3aBUCHUMOCTD
CONPOTHUBJIEHUS MOJYIPOBOJHUKOB OT TEMIIEPATYphl. KOHTAKTHBIE SBICHUSA. 3AKOHBI
Boubra.

Pazgen 7. AtomHas pusuka

Tema 7.1. ATomMHOE 411poO.

Bunpel saepHbix peakuui. /lozumerpuueckne eauHUIbl. Teopus aroMa BOAOPO-
na. JIunenuarsiii ciektp aroma Bogopoaa. @opmyia bansmepa. Monenu aroma. Ilo-
ctynarsl bopa. OnbeiT @panka-I'epua. Cnektp usiydeHus aroma Bogopojaa no bopy.
ATOM BOJIOpPO/JIa B KBAHTOBOI MEXaHUKE.

Tema 7.2. Peakuuu nesieHUs TSHKEBIX SAEP U CUHTE3a JIETKUX.

JedekT Maccsl U 3HEprus CBsA3M sijipa. EcrecTBeHHas pajMOaKTUBHOCTb. 3aKOH
PaJAMOAaKTUBHOTO pacrnaaa. 3aKOHOMEpPHOCTU o- U [-pacnana. MckyccTBeHHas pa-
JTMOAKTUBHOCTD. flepHbIEe peakuuu. SIaepHble peakunu IeJeHNus U CUHTe3a. TepMo-
AIEPHBIA peakTop. AnepHbId peakTop Ha TEIUIOBBIX HEUTpOHax. Jlo3uMerpuyeckue
€AUHULIBI.

Tema 7.3. DnemenTtapHbie acTHIlbl. DyH/IAMEHTAILHBIE B3AUMOICHCTBHSI.

YpoBeHb 35eMeHTapHBIX dYacTuil. OOImue CBOMCTBA AJIEMEHTApPHBIX YaCTHIIL.
B3aumonpeBpaiienue yactuil. OyHaaMeHTalbHble B3auMoAeicTBUs. JlenToHbl. Al-
ponbl. KBapku. [lepenocunku GyHIaMEHTATBHBIX B3aUMOICHCTBHIA.

5.4 IlpakTHyecKue 3aHATHS

No Tpyno-
j Tematrka NpakTUUYECKUX 3aHITUN EMKOCTb
paszena
(dacwl)

14



Ne
paszjena

TeMarnka MpakTUYECKUX 3aHATUN

Tpyno-
€MKOCTb
(dacsl)

2 cemecTp

MexaHnuka

10

1.1

Kunematnka W JuHaAMUKa MaTepUAbHOM TOYKH.
CKOpOCTh M YCKOPEHHE MAaTepUaJIbHOM TOYKH. 3aKOHBI
HproToHa. 3aK0H M3MEHEHUS MOJIHOTO UMITybca. JBuxke-
HHE TEJ NEPEMEHHOM MACCHI.

2

1.2

Kunernueckas sHeprus. l[loTeHIIManbHas Cruila U SHEPTUSL.
3aKOH U3MEHECHUSI MEXaHUYECKOW SHEPTHUH.

1.3

Mexanuka TBepAoro tena. Jlegopmanuu TBEpAOro Tena.
Bsskocts. Meton Ilyaseiis. Meron Ctokca. AsponnHa-
MHYECKasl CHJIa KPbLJa.

1.4

YrnoBast CKOpOCTh. YTIIOBOE ycKkopeHue. COOTHOIIECHUE
MEXIY JUHCHHBIMHU M YTJIOBBIMU XapaKTepUCTUKaMU. Mo-
MEHT CHJIBI OTHOCHUTEIHHO OCH.

1.5

MowmeHnTt nmnysbca. MomeHT nHepunn. CBs3b 3aKOHOB CO-
XpaHEHUs C CUMMETPHUSMH MPOCTPAHCTBA U BPEMEHH.
JIBM>KEHUE B MMOJIE IIEHTPaJIbHOM CHIIbL. 3aKOHBI Kemepa.

MouiekyJisspHast GU3UKa U TEPMOJAUHAMHUKA

10

2.1

[IepBoe Hauano tepmoauHaMuku. MneanbHbiil ra3. OnbIT-
HBIE 3aKOHBI UECAJIBHOTO ra3a. Y paBHEHUE COCTOSHUS M-
anbHOTO ra3a. (OCHOBHOE YypaBHEHHUE MOJEKYISPHO-
KMHETUYECKOW TEOPUH UJIeaIbHOIO0 Ta3a. 3aKoH bosbliMaHa
O PaBHOMEPHOM pACHPENEICHUU DSHEPTUU IO CTEIEHAM
cB000/IbI MOJIEKYL.

2.2

CTratuCcTHYECKMT W TEPMOJMHAMUYECKHM METOHA. 3aKOH
Makcgenna 0 pacnpeneneHud MOJIEKYJ HIEaJbHOrO rasa
no ckopoctsaM. bapomerpuueckass ¢opmyna. Pacripenee-
Hue boapMmaHa.

2.3

BryTpennsist sHeprus u pabora TepMOIUHAMUYECKON CH-
creMbl. Temnora. TemmoemMkocTs. PaboTa ra3za B m3omnpo-
1eccax. YpaBHeHHE aauadaThl HaeaIbHOro ra3a. IlomuTpo-
MMAYECKHUE TPOLIECCHL.

2.4

Ourponus. Bropoii 3akoH TepMoauHamMuku. Kpyroseie
npouecchl. KITJI nukmna. [ukn Kapuo. Tepmuueckunii KIT/I.
PeanbHuble razel. M3otepmbl JHaproca. YpaBHenue Ban-
nep-Baanbca. BHyTpeHHsIsI SHEPIUs peaIbHOIO rasa.

2.5

Kunernueckue npoueccol. 3akoHbl @uka, @ypwe, HeroTo-
Ha. luddysus B razax. TemmonpoBogHOCTh Ta30B. Bsz-
KOCTb ra3oB. 3akoH CTokca
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Ne
paszjena

TeMarnka MpakTUYECKUX 3aHATUN

Tpyno-
€MKOCTb
(dacsl)

3

JJIeKTPOMATHETU3M

10

3.1

3akoH coxpaHeHus 3apsana. 3akoH Kynona. Dnexkrpruueckoe
nosie. HanpsikeHHOCTD 31eKTpudeckoro noJjsi. [lotenmuann.
HanpsikeHHOCTh Kak IpaJueHT noTeHnuaia. [lotenmnuanib-
Hasi DHEPTUs CHCTEMbl JJIEKTPUYECKUX 3apsaoB. Pacuer
Pa3HOCTU TMOTEHIIMAIOB AJEKTPUUYECKOTO MOJI B YaCTHBIX
ciyyasix. Teopema ["aycca asist 3JIeKTpUYECKOTO TOJIS B Be-
IIECTBE.

2

3.2

[IpoBOAHUKHN B AIEKTPUUYECKOM IOJE. DNEKTPUUYECKAs €M-
KOCTh YEIMHEHHOIO MPOBOAHUKA. B3aumHas snexTpuye-
CKasi €MKOCTh JIByX IMPOBOJHUKOB. OJEKTpUUYECKas €M-
KOCTh IIJIOCKOTO, IMWIMHAPUYECKOTO U C(HEepUUecKOrO KOH-
JIEHCATOPOB. DHEprusi djeKTpudeckoro mois. OObeMHas
IJIOTHOCTh SHEPTUHU DIEKTPUUECKOTO TOJISI.

3.3

MarnuTtHoe 1oje npsiMoro Toka. 3akon Ammepa. Bzanmo-
JIEWCTBUE NIApaJIENIbHBIX TOKOB. MAarHUTHOE MOJIE ABUXKY-
nierocs 3apsijaa. 3akoH MOJIHOT0 ToKa. MarHuTHOE MoJje Co-
nenouna. [lorok marautHOM uHAyKIMU. Teopema ["aycca.
Pabota o nepemernieHno MpoBOAHUKA C TOKOM B MarHuT-
HOoM noJie. Cuna JlopeHua. J[BukeHue 3apsiKEHHBIX YaCTHI]
B MarHUuTHOM noJie. Db dext Xomna.

3.4

SIBieHME ANEKTPOMAarHUTHOM MHAYKIMHU. 3akoH Dapajes.
[TpaBuno Jlenua. IIpupona 3/1C nanykuuu. 31C uHIyK-
MU B IBWXKYIIMXCS npoBoaHukax. Camonnnykuus. UH-
JYKTUBHOCTBH KOHTYpa. MIMIyJIbC HaNpsiKEeHUs IPU pa3Mbl-
kauuu nenu. Bzanmuas unnykuus. Tpanchopmatopsi.

3.5

[Tonspuzanus AuANEKTPUKOB. [1oJIIpU30BaHHOCTD. DJEK-
TPUYECKOE IOJIE B TUAIEKTPUKE. DICKTPUUECKOE CMEIIIEe-
Hue. CBS3b AIEKTPUUYECKOTO CMENIIEHUS C HAMPSIHKEHHO-
CTBIO Y MOJIAPU30BAHHOCTHIO. DHEPrUs MAarHUTHOTO TOJISL.
OObeMHast TNIOTHOCTh SHEPTUU MarHUTHOTO 1MoJist. OCHOBBI
Teopun MakcBesia AJis 3JIEKTPOMArHUTHOTO TOJISI

Hroro 3a 2 cemecTp

30

3 cemecTp

Pduznuka KoJ1e0aHul M BOJIH

12

4.1

["apmonunyeckue konebaHusi. ["apMOHUYECKHE OCITUII-
JSTOpPBl. YpaBHEHHE rapMOHMYECKUX KoyiebaHui. Croxe-
HUE TAPMOHUYECKUX KOJIEOAHUH.

4.2

3aTyxarolue U BhIHYKJIEHHbIE KoJieOaHusl. DHEprusi CBO-
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Ne
paszjena

TeMarnka MpakTUYECKUX 3aHATUN

Tpyno-
€MKOCTb
(dacsl)

001HBIX KOJIeOaHmii. 3aTyxarmue cBOOO HBIC KOJICOaHMsI.
Boinyx1eHHble koneOanus. PezoHaHc.

4.3

VYupyras cpena. BonmnoBoe ypaBuenue. [1nockas BosHa.
CkopocThb 3ByKa. XapaKTepUCTUKH 3BYKOBBIX BOJH. (-
dekr [omepa i ynpyrux BoJH

4.4

VYpaBHenue MakcBeiia B 00J1acTSIX CBOOOJIHBIX OT 3apsiioB
Y TOKOB. DJICKTPOMArHUTHbIE BOJTHBI. XapaKTEPUCTUKHU
AJIEKTPOMArHUTHBIX BOJIH. Bekrop [loliHTHHTa

BoauoBas onTuka

10

5.1

OCHOBHBIEC 3aKOHBI ONTHUKHU. DJIEMEHTHl T'€OMETPUUYECKON
ontuku. [Ipuamun depma. AGeppaluu JuH3.

5.2

HNurtepdepenus ceera. udpaxiusa ceera. KorepentHsie
BostHBL. OnbIT FOHTa. UHTEepdepeHius cBeTa B TOHKUX
wieHkax. Konbiia Hetotona. [Ipumenenue narepdepeHImm
CBETa.

5.3

Hucnepcus ceera. Kimaccuueckast 3JIeKTpOHHAs TEOPUS
nucnepend. ['pynna Bons. [lormomenue ceera. Paccesnue
CBETA.

KBanroBas ¢pusuka

6.1

TemnoBoe u3nyuenue. CeKTp U3IydeHHUs] aOCOJIIOTHO Yep-
HOT'O TeJia. 3aKOHbI TeToBoro usinydyeHus. opmyna Pernes
— JlxxunHca. CBsI3b KOPIYCKYJIIPHBIX U BOJTHOBBIX CBOWCTB
ceera. JlaBnenue cBera. Buemnuii goroaddexrt. Iddekr
KowmrroHa.

6.2

Bousnsl e bpoiins. Onsit JleBuccona-/xepmepa. Coot-
HOILIEHHE HeonpeaeneHHocTel [elizenoepra. BonHoBas
bynkuus. Ypasuenue Llpenunrepa. Yactuua B ogHOMEp-
HOM NOTECHIIMAIBHOU SIME.

6.3

3oHHAas Teopus TBEPABIX Teil. [I[poBOAMMOCTE MOITYTIPO-
BOJITHUKOB. 3aBUCUMOCTb COIPOTUBIICHHUS TIOJIYITPOBOAHU-
KOB OT TeMnepaTypbl. KOHTaKTHBIE SIBJICHHS.

AtomHas ¢usuka

7.1

Teopusa aroma Bojopona. JInHenyaTbli CIIEKTp aToMa BO-
nopona. ®opmyna bansmepa. Moaenu atoma. [loctynartsl
bopa. OnwiT ®panka-I'epua. CrexkTp uU3IydeHUs: aTOMa BO-
nopoja mo bopy. ATom Bogopoaa B KBAHTOBOM MEXAHHKE.

1.2

Bunbl saepHbix peakuuit. Jlo3uMeTpuyeckue eauHuilbl. Pe-
aKIMU JICJICHUS TSOKENBIX SIIEP U CUHTE3a JIETKUX.
Jledext Maccel 1 dHEprus cBs3M sapa. EcrecTBeHHas U wc-
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No Tpyo-
) TemaTrka MpaKTUYECKUX 3aHATHI EMKOCTb
paznena
(dacsl)
KYCCTBEHHAsI paJIUOAKTUBHOCTh. 3aKOH PaIMOAKTUBHOIO
pacmaja. 3aKOHOMEpPHOCTH 0- U [-pacmaja.

7.3 SAnepHble peakiuu. SnepHble peakiuy JeICHUs U CHHTE3a. 2
TepmosiiepHbId peakTop. S IepHbINA PEAKTOP Ha TEIUIOBBIX
HeHTpoHax. Jl03UMEeTpUYECKUE STUHUIIBI

7.4 OO61mue cBoiicTBa dJIEMEHTAapHBIX YacTull. B3aumonpespa- 2
menne yactull. OyHnameHTanbHble B3aUMOACHCTBUA. Jlen-

ToHbl. Aniponbl. KBapku. [lepeHocunku ¢pyHIaMeHTaTbHBIX
B3aMMOJICHCTBHU.
Hroro 3a 3 cemecTp 38
HToro no nucuuniinxe 68
5.5 JlabopaTOpHBIil IPAKTHKYM
Ne paszpnena, Tpyno-
TEMBI JTUC- HanmenoBanue 1a00paTopHBIX padoT EMKOCTb
LUTJINHBI (dachl)
2 cemMecTp
1 JIP Nel Omnpenenenne yCKOpeHUs: CBOOOJHOTO MaJCHHUS C 2
MTOMOIIBI0 YHUBEPCATBHOTO MasITHUKA
2 JIP Ne2 Omnpenenenue no merony CTokca pa3inyuus TeEM- 2
nepaTypHbIX KOd(hPUIIMEHTOB BHYTPEHHETO TPEHUS
(BA3KOCTH) 3UMHETO M JIETHETO Macedl
3 JIP Ne3 OnpeneneHue yaelbHOTO 3aps/ia 3IEKTPOHA Me- 2
TOJIOM OTKJIOHEHUS 3JIEKTPOHHOTI'O JIyda B MArHUTHOM
1oJie
HToro 3a 2 cemecTp 6
3 ceMecTp
4 JIP Ne4 Onpenenenue JJIMHBI BOJIHBI U3JIYUYCHUS Jla3epa ¢ 2
MTOMOIIBIO TUPPAKITMOHHON PEIICTKH
3 JIP No5 VccnenoBaHue CBOMCTB MOJISIPU30BAHHOTO CBETA 2
Hroro 3a 3 cemecTp 4
HTtoro 10
5.6 CamocTosiTe/ibHasi padoTa
Ne pasnena . Tpyno-
R — Bunbl camocToaTensHO# paboTh €MKOCTh
(dacsr)
2 cemecTp
1 N3yuenue Teopetuyeckoro marepuana [1,2]. 10
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No paznena . Tpyno-
R —— Buabpl camocToATensHO#M paboThI eé\i[:;gg)b

CamocrosiTenbHas paboTa 1Mo pelieHuro 3aia4 [7]. 6
[ToxroroBka k madboparopHoi padore [1,2,9]. 2

U3yueHue TeopeTHueckoro Marepuana [1,4]. 10
2 CamocTosiTenbHas paboTa Mo penieHuo 3aaad [7]. 6
[ToxroroBka k madboparopHoi padore [1,2,9]. 2

N3ydenne Teopernueckoro Mmarepuana [ 1,3]. 10
3 CamocrosTenpHas padoTa 1Mo pemeHuro 3a1a4 [7]. 6
[TonroroBka k madboparopHoi padore [1,2,9]. 2

HToro 3a 2 cemectp o4

3 cemecTp

N3ydenune Teopernueckoro Mmarepuaina [ 1,2,3]. 16

4 [ToaroroBka k nmadoparopHoii pabore [1,2,9]. 4
CamocTosiTenbHas paboTa Mo penieHuo 3aaad [7].

N3ydenue TeopeTudeckoro marepuana [1,5]. 18
5 CamocTosiTenbHas padoTa 1Mo penieHuro 3aaay [7]. 2
[ToaroToBka k JabopaTopHoit padote [12]. 2

6 N3ydenue TeopeTudeckoro marepuana [1,6]. 14
CamocTosiTenbHas paboTa Mo penieHuro 3aaad [7]. 2

. N3ydenue TeopeTudyeckoro marepuana [1,6]. 12
CamocrosiTenbHas padoTa 1Mo pemieHuro 3a1a4 [7]. 2

Hroro 3a 3 cemecTp 74

HToro no nucuuninxe 128

5.7 KypcoBblie padoThI

KypcoBsie paboThI (MMPOEKThI) y4eOHBIM IIAHOM HE MPEAYCMOTPEHBI.

6 YueOHO-MeTOAMUYECKOE U HH(OPMAIUOHHOE OOecTiedeHne JUCHUILTUHbI

a) OCHOBHasl JTUTEpaTypa:
1. Tpodumona, T. 1. Kypc ¢usuxm [Tekct]: yued. nocodue / T.U.Tpodumosa. -
M.:Axkanemusi, 2008.-558 c.- ISBN 978-5-7695-5782-8. KonnuecTBo 3K3eMILISIPOB
50.
2. bonpapes, b. B.Kypc o6meii ¢pusuku. B 3-x 1. Knura 1: Mexanuka. YueOHUK
Ui OakanaBpoB [ DNEKTPOHHBIN pecypc]: yueOHuk nns By3oB / b. B. bonmapes, H.
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I1. Kanamnaukos, I'. I'. Cnupun — Dnektpod. aad. — M.: FOpaiit, 2019 — 353c. —
ISBN: 978-5-9916-1753-6, 978-5-9916-2321-6— Pexum poctyma: https://biblio-
online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-
v-3-kn-kniga-1-mehanika — 3aru. ¢ 3xpaHa. cBOOOAHBIN JOCTYI (1aTa oOpareHus
25.05.2019.).

3. bonnapes, b.B. Kypc o6mieii ¢puzuxu. B 3-x 1. Knura 2: Dnekrpomaruetusm, omn-
THKa, KBaHTOBas (hm3uKa. YUeOHUK JJIsi OakasaBpoB [ DIEKTPOHHBIA pecypc]: ydeo-
HuK jig By30B / b. B. bounapes, H. I1. Kanamnukos, I'. I'. Criupun — D1eKTpoH.
naH. — M.: FOpaiit, 2019 — 353c. —ISBN: 978-5-9916-1754-3, 978-5-9916-2321-
6— Pexum npoctyma: https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-
CO06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-
kvantovaya-fizika — 3ari. ¢ »kpaHa. CBOOOAHBIN gocTyn (maTta oOOpalcHHUsS
25.05.2019.).

0) TONOJIHUTEIbHAS TUTEpaTypa:

4. bonnapes, b. B. Kypc oomeii ¢puzukn. B 3-x 1. Knura 3: Tepmoaunamuka, cra-
TUCTHYECKas (PU3UKA, CTPOCHUE BEIIECTBA. Y UEOHUK JJIsl OaKaIaBpOB [ DJIEKTPOHHBIN
pecypc]: yuebnuk aiist By30B / b. B. bonnapes, H. I1. Kanamnukos, I'. I'. Criupun —
OnextpoH. gan. — M.: KOpaiit, 2019 — 353¢c. —ISBN: 978-5-9916-1755-0, 978-5-
9916-2321-6 — Pexum poctyma: https://biblio-online.ru/viewer/96A19159-3AD2-
4326-A052-BBEOD3BBFI3F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-
statisticheskaya-fizika-stroenie-veschestva — 3arii. ¢ skpaHa, CBOOOJHBIH IOCTYII
(mata ooparenus 25.12.2019).

5. Bonmpkenmreitn, B.C. CoOopHuk 3agauy  1nmo o0meMy Kypcy (U3HKH
[Texct]/B.C.Bonbkenmreiin- C-116: Cnernuanshas autepatypa, 1997. — 328 c¢. —
ISBN 5-86457-033-8. KonndecTtBo sx3eMInisipoB 80.

6. Ocenequuk, 10.C. @u3zuka. MoayjabHbIi Kype (11 TEXHHYECKHX BY30B). Yueo-
HOE mocooue 11l 0akanaBpoB [DIEKTPOHHBIN pecypc]: yueonuk s By3oB / 1O.C.
Ocenenunk, 11.1. Camoinenko, T.H.Tounnnna— OnektpoH. nan. — M.: KOpaiir,
2019 — 526¢. —ISBN: 978-5-9916-2719-1, 978-5-9692-1453-8 — Pexum mocty-
na:https://biblio-online.ru/book/981CBDA0-1563-4065-9207-
DO60AAECABES/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov — 3ari. ¢ skpana,
CBOOOHBIN 1ocTy (Aata obparienus 25.12.2019).

B) IMMEpeuYeHb PeCypcoB HMH(OPMAIMOHHO-TEIIEKOMMYHHUKAIMOHHOW cetu «MHTep-
HETY:

7. Matematikam.ru — ownJiaiiH KaJbKYJSITOPbI 10 MaTeMaTHKe [DJIeKTPOHHBIN
pecypc]/Pexxum noctyma: http://matematikam.ru csoGoaHbIi 1ocTym (nata odpaiie-
aus 25.12.2019).

8.y(X).ru — mocrpoenne rpadukoB (YHKIUHA OHJANH [DJICKTPOHHBIH pe-

cypc]/Pexxum moctyma: http://www.yotx.ru, cBoGoaHbIi gocTyn (maTa oOpalleHus
25.12.2019).
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https://biblio-online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika
https://biblio-online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika
https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
https://biblio-online.ru/book/981CBDA0-1563-4065-9207-D060AAECABE8/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov
https://biblio-online.ru/book/981CBDA0-1563-4065-9207-D060AAECABE8/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov
http://matematikam.ru/
http://www.yotx.ru/

I') IporpaMMHoOe o0ecreueHue (JTUIEH3MOHHOE U CBOOOIHO pachpocTpaHsemMoe), Oa-
3Bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIC M TIONCKOBBIC CHCTEMBI:

9. DJIeKTPOHHO-0MOINOTEUHAS] CHUCTeMAa H3AaTe]beTBa «JlaHby [DIEeKTpOHHBIN
pecypc] — Pexxum moctyna: http://e.lanbook.com/, ceoGomHbIi gocTym (Hata oOpa-
mienns 25.12.2019)..

10. DuexkTpoHHO-0MOJAMOTeYHAsI cucTeMa u3aaTesbeTBa «HOpaiiT» [DnekTpoH-
HBII pecypc] — Pexxum poctyma: https://biblio-online.ru, ceoboansrii moctyn (mara
obpamenus 25.12.2019).

11. MATHCAD-14 [TIporpamMHoe oGecrnieuenue]| - Jlunensus Ne2566427 ot 27
nekabps 2010 rona.

12. EauHoe OKHO J0CTyna K o0pa3oBaTejibHBIM pecypcaM [DJEKTPOHHBIN pe-
cypc]. — Pexxum moctyma: http://window.edu.ru, cBoGoaHbIi gocTyn (1ara oOparie-
Hus 25.12.2019).

13.  Kouncyastant Ilmtoc [DnekTpoHHBIN pecypc]: opHUIHaTbHBIA CalT KOMIIAHUU
KoncynpraTat I[lmoc. — Pexkmm moctyma: http://www.consultant.ru/, cBoOomHbI#
noctyn (nata ooparienus 25.12.2019).

14.  DnexktponHas OubaMorexka HayyHbIX mnyOuukanuii «eLIBRARY.RU»
[DnexTpoHHBIH pecypc] — Pexkum nocrtyma: http://elibrary.ru/, ceoGomnbIil 10oCcTyI
(mata ooOpamenus 25.12.2019).

7 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne 1 CIUITHHbI

[Ipodeccopcko-mipenoaBarenbCkuii coctaB kKadeapsl Ne5 mpoBOAUT CO CTYACH-
TaMUd OYHOU U 3a04HOM (opM 00yueHUs JICKIIMOHHBIE, MPAKTHUYECKUE U J1abopaTop-
HbIe 3aHATHS 0 ¢usuke. [lorounas aynutopus 430 ocHailleHa CTallMOHAPHBIM KOM-
IOBIOTEPHBIM MIPOEKTOPOM, KpOoMe TOTO0, Ha Kadenape NeS nmeercs nepeHOCHON KOM-
NBIOTEPHBIN MMPOEKTOP U IKPaH, YTO JaeT BO3MOXKHOCTh MPENoAaBaTessiM MPOBOIUTH
JIEKLIMOHHBIE 3aHSATUSl C HCIOJb30BAHUEM MOATOTOBJICEHHBIX MMM MPE3E€HTAUUN 10
u3yyaeMbiM TeMaMm. JIabopatopHbie paOOThl IPOBOJATCS B JJaOopaTopusix Kadeapsl
Ne5, ocHallleHHBIX COOTBETCTBYIOIIMM J1a00paTopHbIM 000pyaoBaHueM. HarmeHoBa-
HUE JTa00opaTopuil ¢ IepeyHeM OCHOBHOT'O 000pY/I0BaHMUS:

JlaGoparopus anekTpudyecTBa U MarHeTusma (momemieHue Ne 422) ocHalieHa
pUOOpaMHu JIJIsI POBEICHUS CIEAYIONTUX JIa0OPaTOPHBIX padoOT:

- 3ydeHne KMHEMATUKH U TUHAMUKHY JIBFDKCHUSI TEJT TI0 HAKJIOHHOM TIOCKOCTH.

- Onpenenenre eMKOCTH KOHJIEHCATOPA.

- I3MepeHnue y1e1pHOro COnpoTUBIICHUS IPOBOAHUKA.

- UccnenoBanue cunycouaanbHor 3/[C nHaykiuu.

- OnpeneneHye MUPUHBI 3aIPEIICHHON 30HbI OTYTPOBOIHUKA.

- Onpenenenye yAenbHOro 3apsia IEKTPOHAa METOJIOM OTKJIOHEHHS 3JIEKTPOH-
HOTO ITy4Ka B MATHUTHOM TIOJIE.

- N3yuenue rpdexra Xomna.

- OmnpeneneHre TOpU3OHTAIBHON COCTaBISAONMIEH 3€MHOT0 MArHUTHOTO TOJIS
IIPY MOMOIIY TAHTEHC - TaJIbBAHOMETPA.

- I3ydeHne caHTUMETPOBBIX AJIEKTPOMATHUTHBIX BOJIH.
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JlaGoparopus ontuku (rmomemienue Ne 433) ocHareHa MpuOopamMu Jisl IPoBe-
JIeHUsI JTAOOpaTOPHBIX paboT:

- Onpenenenue ko3¢ hUIEeHTa 3aTyXaHus U JOOPOTHOCTH KOJIeOATeIIbHON CH-
CTEMBI (PU3NIECKOTO MATHUKA.
WccnenoBanne v UCIOIb30BAaHUE TOHKUX JIMH3.

- Omnpenenenne IIMHBI BOJHBI CBETA ¢ MTOMOIIBIO Kosterr HproToHa.

- OmnpeneneHne MOCTOSHHON TUGPAKITMOHHON PEIIeTKH.

- UccnenoBanue cBOMCTB MOJISIPU30BAHHOTO CBETA.

- OrmnpezeneHne KOHIICHTPALMK PACTBOPa caxapa ¢ MOMOIIbIO MOJISIpUMETpA.

- OrnpezeneHuie SHEPTUM TUCCOIUALIMN JBYXPOMOBOKHUCIIOTO KaJIUs.

- UccnenoBanue aucnepcruy ONTUYECKOTO CTEKIIA.

- Ornpezenenne XapakTePUCTUK JUGPAKIIUMOHHON PEIIETKY.

- OrnpezeneHne pacCTOSTHUS MEX Ty IeNIsIMU B orbiTe FOHra.

- HccnenoBanue 3akoHa Maintoca U MPOXO0KICHUA MOJISIPU30BAHHOIO CBETA Ye-
pe3 $ha30ByIO IIACTUHKY.

- MopenupoBaHue ONTHYECKUX MTPUOOPOB M ONIPEACIICHUE UX YBEIIMUCHUS.

JlaGopaTopus MexaHUKU M MOJeKyJsipHOM (u3uku (momerenue Ne 435) ocHa-
II[eHa MpuoopaMu JjIs IPOBEACHUS JIaOOPAaTOPHBIX PadoT:

- Teopus morpenrHocTEM.

- [Ipocreiimme n3mepeHus.

- I3aMepenue yckopeHus cBOOOIHOTO MaJIeHuUs ¢ TOMOIIBI0 pubopa ATBy/Ia.

- Onpenenenne ko3¢ GUIIMEHTa BOCCTAHOBIEHUS U BPEMEHU COYJapeHus Ia-
pOB.

- OnpeneneHue MojaoKEeHUs eHTpa Macc (PU3HMUECKOTO MasiTHUKA.

- OnpeneneHre MOMEHTA UHEPIUU GU3HUYECKOTO MasiTHUKA.

- M3yueHue 0CHOBHOTO 3aKOHA IMHAMHUKHU BPAIaTEIHLHOTO JBWKEHUS (MasTHUK
O6GepOeka).

- ['a30BbI€ 3aKOHBI.

- OnpeneneHre OTHOIICHHS TEIJIOEMKOCTH Ta3a MPHU MOCTOSIHHOM JTaBJICHUH K
TEIJIOEMKOCTH Ta3a MpH MOCTOSTHHOM 00beMe 1o MeToay Kiemana u Jlezopma.

- I3ydeHne TerIoBBIX MPOIIECCOB B M30JUPOBAHHON CHCTEME.

- M3ydeHune CBOMCTB MOBEpPXHOCTH kuakoctu. OmpeaencHue kodhduimenrta
BHYTPEHHETO TpeHus 1o Meroxy Crokca.

8 O6pa3oBare/ibHbIe © HH(POPMALMOHHBIE TEXHOJIOTUH

Jlexuusi COCTaBISIET OCHOBY TEOPETUYECKOTO OOYYCHHS B paMKax JUCIMILIAHBI
Y HaIpaBJICHA HA CUCTEMATU3WPOBAHHOE H3JI0KEHWE HAKOIUIEHHBIX M AKTYyaJIbHBIX
HAay4YHbIX 3HaHWU. JIeKius wWMeeT LeNbl0 pPACKPBITh TEKYILIEE COCTOSHUE U
0003Ha4YUTh TEPCHEKTUBBI TIporpecca B 00JacTH H3yyaeMOW JucUUIUIMHBL. Ha
JICKIIUM KOHIICHTPUPYETCS BHUMAHHE OOydYalolmMXCs Ha HaumOoJiee CIIOXKHBIX U
Y3JIOBBIX BOIIPOCAX, CTUMYJIMPYETCS UX aKTHUBHAs MO3HABATENIbHAS AEATEIbHOCTD.

Benymmm MeTonoM B JIGKIMU BBICTYNAE€T YCTHOE H3JIOKEHUE Y4eOHOTro
Marepuaia, KOTOPbIA COMPOBOXKAAETCA OJHOBPEMEHHOM JEMOHCTpalMen CIanioB,
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OpU HEOOXOAMMOCTH IPHUBJIEKAIOTCA OTKpbIThIE HTEpHET-pecypchbl, a Takxke
JIEMOHCTPAIIMOHHBIE W HATJISAHO-MIUTIOCTPAIIMOHHBIE MaTepHallbl U MPaKTUYECKHE
npuMepsl. Llenp mpakTUYecKuX 3aHATHH — 3aKpenuTh TEOPETUUYECKHE 3HAHUS,
MOJlyuYeHHBIE OOYyYalOIIMMUCA Ha JIGKIUSX M B Pe3yjibTaTe CaMOCTOSTEIHHOTO
U3YYECHHUS COOTBETCTBYIOIIMX TEM, a TaKKe MPUOOPECTH MPAKTHUECKHE HaBBIKH.
[TpoBoarMBIE B paMKax MPaKTHUYECKOTO 3aHITHsSI YCTHBIE OMPOCHl U KOHTPOJIbHAsS
paboTa (B (hopme TeCTUpOBaHUS) UMEIOT MPO(PECCUOHANBHYIO HAIIPABIEHHOCTb.

[IpakTHyeckue 3aHATHA MO JUCHMILIMHE SBIISIOTCS COCTABJISIIOIIMMM IPAKTH-
4eCKOW MOJATOTOBKM OOYyYaroluXcs, TaK Kak MPeJyCMaTpUBAlOT UX y4acTHE B BBI-
IOJIHEHUH OTJEJIbHBIX AIEMEHTOB PadOT, CBSI3aHHBIX C OyAyLIel MpogecCuoHanbHON
JESTEIIbHOCTBIO.

Taxke B KauecTBe 3JIEMEHTa MPAKTUYECKOM MOATOTOBKH MPUMEHSIETCS pa3oop
KOHKPETHOM CUTYyallUM, WUCIOJIb3YEMbIM Ha MPAaKTUYECKUX 3aHATUSAX U 3aKIII0Yaro-
HIMICS B TIOCTAaHOBKE TEPE] CTYJACHTAMH PACUETHBIX M CUTYallMOHHBIX 3a7ad C IIe-
JBI0 TOCTIKEHUS TUIAHUPYEMBIX PEe3yJIbTAaTOB B YACTH YMEHHUS aHATU3UPOBAThH MPO-
IIECCHI, MPOTEKAIOIINE B MEXaHU3MaX, arperatax, CHCTeMax U KOHCTPYKTHBHBIX 3JIe-
MEHTaX BO3AYIIHBIX CYJOB M aBUAI[MOHHBIX JIBUTATENICH C TOUKH 3PEHHSI JUATHOCTHU-
YECKUX TPU3HAKOB, BIAJCHUS METOJAaMU OPraHW3alliy TMPOBEIEHUS H3MEPEHUN U
WHCTPYMEHTAIFHOTO KOHTPOJIS TIPU OCYIIECTBICHUH JAUAarHOCTUPOBAHUS U OIPEJe-
JICHHS] TEXHUYECKOTO COCTOSTHUS aBUAITIOHHOW TEXHHUKH.

JlaGoparopHas paboTa - 3T0 MeTOA 00y4YEeHHUsI, IPU KOTOPOM CTYJEHTHI O]
PYKOBOJCTBOM IPENoJaBaTeisl ¥ M0 3apaHee HaMEUEHHOMY IUIaHy MpPO/IEIIbIBAIOT
OTIBITHI UJIM BBIMOJHSIIOT ONpEesIeHHbIE MPAKTUYECKUE 3aJJaHUs U B TIPOLECCe UX
BBITNIOJIHEHMSI BOCIIPUHUMAIOT U OCMBICIIMBAIOT HOBBIN y4eOHBIN MaTepHall.

CamocTosiTenbHast paboTa CTyJEHTa SBJISETCS COCTABHOM 4YacThlO y4eOHOM
paGotsl. Ee ocHOBHOM 1enblo siBIsieTCsl (popMHpOBaHHE HABbIKA CAMOCTOSATEb-
HOTO MPUOOPETEHUs 3HAHUN MO0 HEKOTOPHIM HE 0CO0O0 CIIOKHBIM BOIPOCAM TEO-
PETHUYECKOTO Kypca, 3aKperyieHHe U yriryOJaeHue MoydeHHBIX 3HAaHUM, CaMOCTO-
ATenbHas paboTa CO CIpPaBOYHUKAMH, MEPUOJUICCKIMH HU3IaHUSIMUA U HAYYHO-
MOMYJISIPHOM JINTEPATypOi, B TOM YMCJIe HAXOAAIUMUCS B TIIOOATBHBIX KOMITBIO-
TepHbIX ceTsax. CaMmocToaTenbHas padoTa MmoApa3syMeBaeT BHIMOJHEHNE YUeOHBIX
3aJlaHUM.

9 @DOoH OLIEHOYHBIX CpeacTB AJd NPOBCACHUA TEKYHICIr0 KOHTPOJIA yClIieBa-
€MOCTH " leOMe)KyTO‘IHOﬁ arTeCTallui M0 UTOraM OCBOCHHUA JUCHHUIIJINHBI

VYpoBEeHb U Ka4eCTBO 3HAHMM OOYYAIOUIMXCS OLEHUBAETCS MO pe3yibTaTaM
TEKYILETO KOHTPOJA YCIIEBAEMOCTH U NPOMEKYTOYHOM aTTECTALMHU II0 UTOram
OCBOCHHMSI TUCLUILIMHBI B BUJIE 3a4€Ta C OLIEHKON (BO BTOPOM CEMECTPE) U 3K3a-
MeHa (B TPEThEM CEMECTPE).

Texyuii KOHTPOJIb BKIIIOYAET B ce0s BXOJHOM KOHTPOJIb, YCTHBIM OIPOC,
3alUTY BBINOJIHEHHOTO MPAaKTUUYECKOTO 33JaHUs U 3alUTy JlabopaTOopHOU pado-
THI.
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BXOogHON KOHTpOJIb MpEeIHa3HAYEH MJIS BBISIBJICHUS YPOBHS IMOATOTOBKHU
o0yuaromuxcs, HeOOXOUMBIX 1 OCBOEHUS TUCIUTUIHHEI.

Y CTHBIN OITPOC IPOBOJMTCS € LIEJIBI0 KOHTPOJISA 3HAHUN TEOPETUYECKOTO Ma-
TepHraja, U3JaracMoro Ha JICKIMHA U YCBOCHHOT'O B PE3YyJIbTATE CAMOCTOATEIbHOU
padoTHL.

3amuTa BHINOJIHEHHOrO MPAKTUYECKOTrO 3aJaHus IPOBOAMUTCS JJI POBEPKH
CHOCOOHOCTH UCIOJIB30BaTh 3aKOHBI (PM3UKU MPU aHATU3€ YCIOBUS M PEIICHUS
3a/1a4d, a TAKX€ YMEHHS MPUMEHITh MAaTEMAaTHUYECKUE METOMBI NI ONMHCAHUS
bu3MYeCcKuX SIBICHUI.

3amura J1a00opaTopHO pabOThl MPOBOAUTCS VISl BHISIBICHUS C(POPMUPOBaH-
HOCTH HaBBIKOB dKCIUTyaTalluu MpUOOpPOB U 000pyAOBaHUS U MPOBEACHUS (PU3U-
YEeCKOTO SKCIIEPUMEHTA, a TAK)KEe YMEHUS IPOBOJIUTh CTATUCTUYECKYIO 00pabOTKY
PEe3yIabTaTOB 3KCIEPUMEHTA.

PacueTHbie 3aa4n, CUTyallMOHHBIE 3aJ]a4M, BBIIIOJIHEHHE JJAOOPATOPHBIX padoT
HOCSIT NMPAKTHKO-OPUEHTUPOBAHHBIA XapaKTep, UCHOJIB3YIOTCS B paMKaX MpaKTUYe-
CKOM MOATOTOBKHU C LENbI0 OLUEHKH (D)OPMUPOBAHHUS, 3aKPEILJICHUS, PA3BUTHS MIPAKTH-
YECKHUX HABBIKOB.

[IpomexxyTouHas aTTecTalys MO0 UTOraM OCBOEHHUS AUCIUIUIMHBI TPOBOIUT-

Cs B BUJE DK3aMEHOB BO 2-M U 3-M CEMECTpax.

DK3aMeH MO03BOJIIET OLICHUTh YPOBEHb OCBOCHHUSI KOMIIETCHIIMM 33 BECH ITe-
pUOA U3yYEHMs] JUCLUIUIMHBL. BHIIET BKIIOYAeT TEOPETHYECKHIl BOIPOC WU JIBA
IPAKTUYECKUX 3a/laHusl, MPEACTABIAIOMUX COO0OM pacUETHYIO U CUTYaLMOHHYIO
3agauy. K MOMEHTY chauu sK3amMeHa JOJDKHBI ObITh OJaromojy4yHO MPOWJIEHBI
npenaslrymye (GopMbl KOHTPOJIS.

Metonuka GpopmMupoBaHusl pe3yibTHPYIOIIEH OLIEHKU B 0053aTEIbHOM IO-
PSAIKE YUYUTHIBAET AKTUBHOCThH CTYJCHTOB Ha 3aHATHUSX, MOCEMAEMOCTh 3aHATHIA,
OLICHKM 3a 3aIlUTy JIA00paTOPHBIX (MPAKTUUECKUX) PadOT, BBHIMOJHEHHE CaMO-
CTOSITEJIbHBIX 3a/IaHUM.

9.1. ba/IbHO-PEeUTHHIOBAasl CUCTEMA OLEHKH TEKYUIEero KOHTPOJISl ycleBae-
MOCTH M 3HAHUI U MPOMEKYTOYHOM aTTECTALUM CTYIEHTOB

bannpHO-peUTHUHTOBas OLIEHKA TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH W 3HAHUU
CTYJIEHTOB HE MPUMEHSETCH.

9.2 MeToanueckue peKOMEHIAUMH MO NMPOBEAEHUI0 NMPOLEAyPbl OLlEeHUBA-
HHMSl 3HAHUM, YMEHU M HABBIKOB M (MJIM) ONBbITA [IeATEJbHOCTH, XapaKTepu3y-
OLIMX ITanbl (OPMUPOBAHUS KOMIIETEHIIM .

VYCTHBIM ONpOC OIEHUBAECTCSA CIEIYIOIUM OOpa3oM: pa3BEpPHYTHIA OTBET
oOyyarorerocs JOJIKEH IIPEACTABIIATh cobomn CBSI3HBIN, JIOTUYECKU
MOCJIeIOBAaTEIbHBIA OTBET HA Bonpoc. Kpurepuu oneHnBaHUS:

1) moaHOTa M MPABUIBLHOCTh OTBETA;

2) cTerneHb OCO3HAHHOCTH, TOHUMaHUs U3y4YEeHHOTO;
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3) s3p1KOBOE O(hOpMIIEHHE OTBETA.

OneHka «OTIMYHO» CTABUTCS, €CIM OOYYarOIIMICS MOJTHO M3JIaraeT MaTepuall
(oTBeyaeT Ha BOIpPOC), JACT MPABUIBHOE OIpPEIACICHUE OCHOBHBIX TMOHSTHUH;
oOHapy>KMBaeT TOHHMAaHHE MaTepuaga, MOXKEeT O0O0OOCHOBaTh CBOW CYXKIICHHUS,
MPUMEHUTh 3HAHUS HA MPaKTHKE, IPUBECTU HEOOXOIUMBIE MPUMEPHI HE TOJBKO U3
y4eOHMKa, HO M  CaMOCTOSITEJIbHO  COCTaBIICHHBbIC; M3JaraecT MaTepuall
MOCJIEA0BATEIBHO U MPABUIIBLHO C TOUKHU 3PEHUSI HOPM JINTEPATYPHOTO SI3bIKA.

OneHka  «XOpoIIo»  CTaBUTCA, ecid  oOydarouuiicss  J1aeT  OTBET,
YAOBIICTBOPSIOIIMNA TEeM K€ TpeOOBaHUSAM, YTO W JUJISI OLEHKH «OTIMYHO», HO
nonyckaer 1-2 ommuOKH, KOTOpbIe caM K€ HCIpaBiser, U 1-2 Hegouera B
MOCJIEIOBATEIBLHOCTH U S3BIKOBOM O()OPMIICHUH U3J1araeMoro.

OrneHka «yJO0BIIETBOPUTEIIBHOY» CTaBUTCS, €CJIM OOydYaroIIMiics 0OHApy>KUBAET
3HaHWE M TTOHMMaHWE OCHOBHBIX IMOJIOKEHUHN JaHHOW TEMbl, HO M3JIaraeT MaTepHual
HETOJIHO Y JIOMYCKAeT HETOYHOCTHU B ONPEACIICHUU MOHITHI Wi (GOpMYJIUPOBKE; HE
yYMEET A0CTATOYHO TITyOOKO U JOKa3aTeIbHO OOOCHOBATh CBOM CYXJACHUS U MPUBECTH
CBOM TPUMEpPHI; U3JIaraeT MaTepuaj HEMOCJIEeNI0BATeIbHO U JOMYCKAeT OIIMOKH B
SA3BIKOBOM O(DOPMIIEHHH U3]1araeMoro.

OneHka «HEYJIOBJIETBOPUTEIIBHO» CTaBUTCH, eciu oOyyJaronuiics
OoOHapy’>KMBaeT HEe3HAHWE OOJBIIEH YacTh COOTBETCTBYIOIIETO BOMIPOCA, JOIYCKAeT
omuOKu B (OPMYIUPOBKE OMNPEACICHUN W MpaBUJl, HCKAXaeT HX CMBICI,
OecropsI0YHO ¥ HEYBEPEHHO U3JlaraeT Marepual.

9.3 Tembl KypcoOBBIX PadoT (IPOEKTOB) MO AUCHUIIIUHE
Pedepatsl, kypcoBsie paboThl, 3cce U T.J. TIO pa3zesiaM AUCIUIUIMHBI HE TIPeIy-
CMOTPEHBI Y4EOHBIM TIJIAHOM

9.4 KoHTpOJIbHBIE BONPOCHI /ISl POBEIeHUsI BXOJHOI0 KOHTPOJIA 0CTATOY-

HBIX 3HAHUH MO 00eCeYNBAIOIINM JUCIHUILINHAM

Maremaruka

1. JInneliHoe IPOCTPAHCTBO. JINHEHHBIE ONEPATOPHI.

2. 'eomeTrpuueckue BeKTOpbl. CyMMa BEKTOPOB. Y MHOXKEHHS BEKTOpaA Ha YUCIIO.

3. CkansipHO€, BEKTOpPHOE, CMEUIaHHOE MPOM3BEICHUSI BEKTOPOB. [[BoitHOE BEKTOp-
HOE MPOU3BE/ICHHUE.

4. CucteMa ITMHEWHBIX ypaBHeHUI (MeTon Kpamepa, MeToa oOpaTHOM MaTpHIlbI, Me-
tox ["aycca)

5. [Ipenen pynkiuu. beckoneyHo mMaibie GyHKIUU.

6. Juddepenuupyembie pyukiuu. [IponzBognas GyHKIMH.

7. Heonpenenenuplit uHTerpaji. Merosl uHTerpupoBanus. OnpeaeneHHblid HHTETpall
(onpenenenue, popmyna Herotona-JIeitonua).

8. @YHKIIMM MHOTUX NepeMEHHBIX. YacTHbBIE MPOU3BOIHBIE.
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9.5 Onucanue mokasarejiel M KpPUTEpPHEB OLEHMBAHUSA KOMIIETEHUMH Ha

PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCAaHHUEC IITKAJ ONCHUBAaHUSA

Kommneren- IToxa3arenu Kputepun onieHuBaHus
1805051 OLICHUBAHUS
(MHIUKATOPHI
JIOCTHKEHUS )
KOMIIETEHIINH
I >Tan
3HaeT:

- OCHOBHBIC MOHSITHS, 3aKOHBI M MOJIEJIA MEXa-
HUKH, JIEKTPUUYECTBA U MarHeTU3Ma, KoJeOaHuil u
BOJIH, KBAHTOBOU (PU3HUKH, MOJIEKYJISIPHOU (DU3UKH
Y TEPMOJMHAMUKH, ONTUKH, AaTOMHOU U SIAEPHOU
($U3HKY ;

- METOJIbl TEOPETUUYECKOTO U IKCIIEPUMEHTATb-
HOTO uccliieioBanus B pusuke ();

- MaTEMATUYECKNE MOJIETU MTPOCTENIINX CH-
CTEM U IMPOIIECCOB B €CTECTBO3HAHUHU U TeXHUKE ().

OIIK-10 YwMmeerT:
- pelaTh THIOBBIC 33]]a4l 110 OCHOBHBIM Pa3-
OIIK-11 nenaM Kypca (3K, UCTIOIb3ysl METOJIB MaTeMa-

THYCCKOI'O aHaJIn3a

( );

- YHOTpeOATh MAaTEMATUYECKYI0 CUMBOJIUKY
JUTSL BBIPAQXKEHUS KOJTMYECTBEHHBIX M KAYECTBEHHBIX
OTHOLIEHUHN 00BEKTOB ().

II »ram
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Komneren- [Tokazarenu Kpurepun onennsanus
1002071 OLICHUBAHUS
(MHIUKATOPHI
JIOCTUKEHUS )
KOMITETCHIUI

Ywmeer:

- UCTIOJIb30BaTh (PM3NUECKUE 3aKOHBI TIPU aHa-
JU3€ U pelIeHny mpoodsieM mpodeccuoHanbHOMN
JEATEeIIBbHOCTH ();

- IPUMEHSTh MaTEMATUIECCKIE METOIbI TIPU
pEIIeHNH TUIOBBIX MPO(EeCCHOHATBHBIX 3a7a4

0.

OIIK-10 Bnaneer:
- MCTOAaMHU ITIOCTPOCHUA MaTeMaTH4YeCcKO MO-

OIIK-11 JIeJIN TUTIOBBIX MPOGECCUOHANBHBIX 3a71a4 U CO-
JIEpKATEINbHON UHTEPIPETALNUU TTOTYUYEHHBIX pe-
3yJabTaTOB ().

- METO/1aMU IPOBEJCHUS PU3NUECKUX U3MEpe-
HUI, METOIaMU KOPPEKTHOM OLEHKU MOTPELIHO-
CTEH MpH MPOBEACHNUN (HU3UUECKOTO IKCTIePH-
MeHTa ().

0.6 TunmoBble KOHTPOJIbHBbIE 3aJaHUsI Uil MPOBeAEeHHs] TEKYIIero KoOH-
TPOJIA U IPOMEKYTOYHON ATTECTALMH 110 MTOraM OCBOCHUS AU CHUIIIUHBI

9.6.1 TunoBble pacyeTHbIE 32241 JJIS1 MPOBEIEHUS TEKYIIEro KOHTPOJIS

3aganue Nel. Mexanuka

1. Camoser IEeTUT OTHOCUTEIBHO BO3/IyXa CO CKOPOCThIO Vo = 800 kM/4. Betep
JyeT € 3arajia Ha BOCTOK CO CKOPOCThIO U = 15 M/c. C Kakoi CKOPOCTBIO V ca-
MOJIET OyJIeT JBUTATHCSI OTHOCUTEIHLHO 3€MJIH | TIOJ] KAKUM YTJIOM? K MEpUIH-
aHy HaJo JepkKaTh Kypc, YTOObI IepeMellieHre ObLI0: a) Ha 10T; 0) Ha ceBep; B)
Ha 3amnaj; T') Ha BOCTOK?

2. Koneco pagnycom R =5 cm Bparmaercs Tak, 4To 3aBUCUMOCTD yTiia TTOBOPOTa

pazuyca Koleca OT BpeMeHH faetcs ypasHenneM € = A + Bt + Ct? + Dt3, rue
D = 1 pan/c®. s Touek, Jgexamux Ha 0601 KOJIeca, HalTH M3MEHEHUE TaH-
TeHIUAIBHOr0 yeKopeHus Gt 3a eAMHUIYY BPEMEHHU.
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. Ha croptuBHBIX cocTs3anmsix B JICHMHTpaje CIOPTCMEH TOJIKHYI SIIPO Ha
paccrosiaue 11 = 16,2 M. Ha xakoe pacctostaue |, moneTuTt Takoe xe Sapo B
TamkeHTe mpu TOH ke Ha4aIbHOW CKOPOCTH H IIPH TOM K€ yTJjie HaKJIOHA € K
ropu3onTy? YckopeHue cBo00HOro naneHus B Jlenunrpane g1 = 9,819 m/c?, B
TamkenTe g2 = 9,801 m/c2.

. Teno nexuT Ha HAKIIOHHOMW TJIOCKOCTH, COCTABJISIONICH C TOPU30HTOM YTOJ

a= 45 [1pu kakoM mnpeaeaprHoM Koddduinerte Tperus K temo Hauner
CKOJIB3UTh 110 HAKJIOHHOMN MIOCKOCTH? C KaKUM yCKOPEHUEM & OyIeT CKOJIb-

3HTB TEJO 10 TWIOCKOCTH, eci koadduruent tperns K = 0,03 2 Kaxoe
BpeMs t TOTpeOyeTcs sl MPOXO0KIAECHUS MIPU 3THX YCIOBUAX yTH S = 100M?
Kakyto ckopocTh v OyJeT UMETh TEJIO B KOHLIE ITyTH?

. Ha aBTOMOOMIL Maccoit M = 1 T Bo BpeMsi IBM>KCHHS IEUCTBYET CUJIa TPEHUS

F.p, paBHas 0,1 geiicTByromieil Ha Hero cuiie Tsbkectu MY . Kakyro maccy m
OCeH3MHA PacXoAyeT ABUTaTeNIb aBTOMOOWIISI Ha TO, 4TOOBI HA TyTH S = 0,5 KM
YBEJIUYUTH CKOPOCTh OT V1 = 10 km/4 10 vz = 40 km/u? K.i. 1. gBurarens

M/l
n = 0,2 ynenpnas temiora cropanus 6eHsuHa q =16 KT
. Uenosek, CTOALINI Ha HEMOJIBUKHOM TeJIEKKe, OpocaeT B TOpU30HTAILHOM
HaIIpaBJICHUU KaMEHb Maccor m = 2 KI. TeneXKa ¢ 4eJTOBEKOM MOKaTUIIaCh
Ha3aJl, ¥ B IEPBBI MOMEHT OpocaHus ee ckopocTh Obuta v = 0,1 m/c. Macca
TeNeXKKH ¢ yestoBekoM M = 100 kr. HaliTi KHHETHYECKYI0 DHEPTHIO
W, OpormienHoro KamHs yepes Bpems t = 0,5 ¢ mociie Havaja ABHKCHHS.
. JlepeBsSHHBIM MOJIOTKOM, Macca kotoporo my = 0,5 Kr, yJapsitoT 0 HEIOABHX-
HYy10 cTeHKY. CKOpOCTbh MOJIOTKA B MOMEHT yapa vi = 1 m/c. Cuutas ko3 du-
LIUEHT BOCCTAHOBJICHUS TPU yJiape MoJIoTKa o cteHKy k = 0,5, Haiitu konuye-
CTBO TerIoThl Q, BeIenuBIIeecs pu yaape. (Koaddunrentrom BoccTtaHoBIIe-
HUS MaTepuaia Teja Ha3bIBalOT OTHOIIEHUE CKOPOCTH IMOCJE yaapa K €ro cKo-
poCTH 10 yaapa.)
. I'py3 maccoif m = 1 kr, moJBEeIEHHBII HA HEBECOMOM CTepkHe JIuHoM 1 = 0,5
M, COBepIIaeT KosuebaHus B BEpTUKAIBHOM M1ockocTu. [Ipu kakoM yrie oT-
KJIOHEHUS? CTEPKHSI OT BEPTUKAIU KUHETUYECKAsi SHEPTHs IPy3a B €ro HUXK-
HeM nojoxkeHun Wy = 2,45 J[:)? Bo CKOJIBKO pa3 pu TaKOM YTJI€ OTKIOHEHUS
CUJIa HATSDKEHUSI CTEPKHS T1 B HIDKHEM TOJI0KEHUU OOJIBIIE CHITBI HATSKEHUS
cTepkHs T2 B BEpXHEM MOJIOKEHUU?
. W3 opynus maccoit my = 5 T BeuIeTaeT cHapsia maccoit my = 100 kr. Kunetunye-
CKasl dHeprus cHapsaa npu Beuiere W = 7,5 MIx. Kakyro kuHeTnueckyro
sHeprut0 Wy MoyyyaeT opy/iue BCIEACTBUE OTAaun?

10.111ap maccoit m = 1 kr kaTuTCs 0€3 CKOJIBKEHHUS, yIapseTcsl O CTEHKY U OTKa-

ThIBaeTcsl oT Hee. CKOpOCTh 1Iapa 70 yaapa o cTeHky v = 10 cM/c, mocne yaapa
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u = 8 cM/c. Haiitu konuvecTBO TerioTsl Q, BbIAEIUBILIEECS MIPHU Yape 1iapa o
CTEHKY.

3amanue Ne2. MoJieky/sipaasi pu3nKa ¥ TEPMOJAMHAMHUKA

1.

[TocepenrHe OTKa4aHHOTO U 3allassHHOTO ¢ 00€UX KOHIOB KalWJUIsipa, pacio-
JI0’KEHHOTO TOPU30HTAIBHO, HAXOUTCS CTOJIOUK pTyTH miauHoM | = 20 cm. Ec-
JIM KaluJUISIp MOCTaBUTh BEPTUKAIIBHO, TO CTOJIOUK PTYTH MEPEMECTUTCS Ha

Al =10 cm | JTo xaKkoro gaBIeHuS Po OBLT OTKAYaH Kamuumisap? JuHa KaTw-
apal =1 wm.

B cocyne Haxonutes yrileKucibii ra3. [lpu HeKoTopol TeMiiepaType CTEneHb
JVCCOLHALMHN MOJIEKYJI YIJIEKACIIOTO ra3a Ha KACIOPOI U OKHUCH YIJIEPOIa

@ = 0,25  Bo ckombko pa3 JaBieHIe B COCYIE IPH dTHX YCIOBUSX OYIeT
00JIbIIIE TOTO JJABJICHUS, KOTOPOE UMEJIO ObI MECTO, €CJIU ObI MOJIEKYJIbI yTJIe-
KHCJIOTO Ta3a He ObLIM TUCCOIMUPOBAHBI?

Haiitu oTHOIIIEHNE CpEeTHUX KBAIPATUYHBIX CKOPOCTEH MOJIEKYJI Telis U a30Ta
IIPY OJTMHAKOBBIX TEMITEpaTypax.

JUist HarpeBaHust HEKOTOPOii Macchl rasa Ha Aty = 50°C mpy p = const He06-
XOAUMO 3aTPaTUTh KOIWYECTBO TEIUIOTHI Q1 = 670 Ix. Ecnu 3Ty e maccy ra-
3a oxyraauTh na At = 100°¢ mpu V = const, TO BBIICTAETCS KOJTUIECTBO
tertoTel Q2 = 1005 Jx. Kakoe uucio creneHeit cBOOOBI 1 UMEIOT MOJICKYJIBI
3TOrO raza?

Ha kakoii BeicoTe h qaBneHue Bo3ayxa cocraBisieT 75% OT JaBlieHUs Ha
ypoBHE Mops? TeMriepatypy Bo3ayXa CUATATh NOCTOSIHHOW U paBHOi t = 0° C.

HaiiTi cpennroro amuHy cBo6ogHOTO pobdera (4) mMomnekyn yriekucioro rasa
npu Temmneparype L = 100°¢ y naBnenun p = 13,3 ITa. IluameTp mMomneKky

yriekucioro raza @ = 0,32 HM.
Haiitu cpennee unciio cronkHoBeHuit (V) B e IMHUITY BPEMEHH MOJICKYJT yTJIe-

kucioro rasa mpu temneparype L = 100°C | ey cpenmsisn mmna cBoGoxHoO-
ro npoGera ()= 870 mxm.

Bo CcKkoJIBKO pa3 yMEHBIITUTCS YUCIIO CTOJIKHOBEeHHMM {(V} B e TUHUIY BpEMCHH
MOJIEKYJI IByXaTOMHOI'O T'a3a, €CJIM 00beM ra3a anadaTHUCCKH YBEIHYUTD B 2
paza?

Haritn maccy m a3zota, mpomieamero BeiaeacTsue AudQy3un uepes miIoimaaKy
S =10,01 M2 3a Bpems t = 10 ¢, eciy rpagueHT IIOCKOCTU B HAIIPABJICHHUH, TIEp-
0 _ 26X
MEHIUKYJISIPHOM K rutommaake, Ax T M, Temneparypa azora t =27° C.

Cpennsis JIMHA cBOGOJHOTO Mpodera Monekyn asora (A = 10 MKM.
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10.Kaxkoii HanOobIel CKOPOCTH V MOXKET JIOCTUYD JOKI€Bas Karuisl JUaMeTpoOM

D = 0,3 mm? {uametp moneky Bo3ayxa d= 0,3aM. Temnepatypa Bo3ayxa t =
0° C. Cuurath, 4TO U151 JOKAEBOW KaIIM cIipaBe B 3akoH CTOKca.

3aganme Ne3. DinekTpomMarHeTusm. @U3NKa KoJ1eOaHUHA 1 BOJIH

1.

Kakoii MUHUMAaNbHBIHN 3apsi/l  HY’KHO 3aKpENuTh B HIDKHEN TOUKe cepuye-
CKOM TIOJIOCTH paguyca R, 9To0bI B 1Mosie TsoKecTH HeOOBIION MapruK MacChl
m ¥ 3apsaa Q HaXOAWICS B BEpPXHEN TOUKE MOJOCTH B MOJOKEHUH YCTOMYNBO-
r0 paBHOBECHS?

Ha puc. 1 A4 — 3apspkeHHast 6€CKOHEUHas TIOCKOCTh

U B — OJTHOMMEHHO 3apsbKEHHBIN mapuk ¢ macco m = 0,4
MT U 3apanoM ( = 667 nKn. Cuna HaTsbKeHUs! HUTH, Ha KO-
Topoii Bucut mwapuk, 7' = 0,49 MH. HaiiTu noBepXHOCTHYIO
IJIOTHOCTB 3apsiJia o Ha TIOCKOCTH AA.

beckOHEYHO JUIMHHBIN TOHKHW MPOBOJHUK PABHOMEPHO 3apSKEH C IMHEUHOU
wiotHocTh0 10-9 Ki/em. Haliti HanpskEHHOCTH ¥ MOTEHIIMAI DJIEKTPHUYECKO-
ro noJist Ha pacctositnuu r=10 cM OT mpoBoJa.

DIIEKTPOH, MPOMASA B INIOCKOM KOHAEHCATOPE MyTh OT OAHOW IUIACTUHBI 10
npyroi, mpuobpeTaeT ckopocTs V = 106 m/c. PaccTossHue Mexay miacTHHA-
mu d = 5,3 mm. Haiiti pasHocts notennuanioB U Mex 1y miiacTUHAMH, HATIPs-
YKEHHOCTb £ dJIEKTPUYECKOTO I10J1s1 BHYTPU KOHJIEHCATOPA U IIOBEPXHOCTHYIO
IUIOTHOCTB 3apsifia o Ha MJJACTUHAX.

JIBa mapaJuyiebHO COEAMHEHHBIX 3JIEMEHTA C OJIMHAKO-

o

—t—

BoiMu DJIC &1 = € = 2B y BHYTPCHHNUMH COMPOTHB- L
aenusiMu 1 =1 Om u r2 = 1,5 OM, 3aMKHYTHI Ha BHEIII- %
Hee conpotuBiienne R = 1,4 OM. HaliTu TOK B KaXX710M U3 R

DJIEMEHTOB U BO BCEH IIETIH.

Karymika gnunoit £=30 cm umeet N=1000 BuTkoB. Haiitn HanpsixenHocts H
MarHMTHOTO MOJII BHYTPU KaTYyIIKH, €CIIU 10 Hel npoxoauT Tok [=2 A. [Tua-
METP KaTyIIKH CYATATH MAJIBIM [0 CPABHEHUIO C €€ JUIMHOM.

B onHOpogHOM MarHuTHOM mone ¢ uHaykuuen B = 0,5 Tn nBukercs paBHO-
MepHO npoBoAHUK JMHOM {= 10 cM. [1o mpoBogHuky Teuet Tok | =2 A. Cko-
POCTb JIBHKEHHSI MPOBOJHMKA V = 20 cM/C M HampapiieHa NEPIEHAUKYJISIPHO K
HaIpaBJIeHUIO0 MarHUTHOTO ToJiA. Hailtu paboty A nepeMenieHus IpOBOJHUKA
3a Bpems t = 10 ¢ 1 MOIIHOCTB P, 3aTpaueHHYI0 Ha 3TO nepemenieHue. Haitu
MHIYLHMPOBaHHYIO B nmpoBoaHuke DJ[C.
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8. JIBa mpsiMOJIMHEWHBIX OECKOHEUHO JJIMHHBIX MPOBOJHMKA PACMOJIOKEHBI Ia-
pautensHO Ha pacctostHuM d=10 cMm nmpyr ot apyra. [lo mpoBogHHKAM TEKyT
Toku [;=1,=5 A B NpPOTUBOMONOXKHBIX HampaBlieHusx. Hailtu moxyns u
HaIpaBJICHUE HANPSHKEHHOCTH H MarHuTHOTO MoJisl B TOYKE, HAXOASIICICs Ha
paccrosiHuu a=10 cM OT KaXA0r0 MPOBOIHHKA.

9. AMmummTyaa rapMoHHYecKoro konedbanus A = 5 cm, epuon T = 4 ¢. Haiitu
MaKCUMAJIbHYIO CKOPOCTh Vimax KOJICOJIOIIEHCS TOUKU U €€ MAaKCUMAJIbHOE
YCKOPEHHE Amax-

10.ApeomeTtp Maccoit m=0,2 KT miiaBaeT B >KUJIKOCTU. Eciii morpy3uTh ero He-
MHOTO B )HUAKOCTb U OTITYCTUTh, TO OH HAYHET COBEPIIATh KOJICOaHUs C MepHU-
onoM T=3,4 c. Cuuras KoneOaHus HE3ATYXAIOIMUMHU, HAUTHU TIIIOTHOCTD KU1~
KOCTH p, B KOTOPOil IIaBaeT apeomeTp. JAnamMmeTp BEpTUKAIIBHOW LIMJIMHAPUYE-
cKol TpyOku apeomerpa d=1 cm.

11.TTpu moMoIx 3xX010Ta U3MepsIachk riryouna mops. KakoBa Oblia riryOrHa Mo-
psi, €CIIU TPOMEXKYTOK BPEMEHH MEKTY BOSHUKHOBEHHUEM 3BYKa U €ro MpHe-

MOM OKa3aJICsl paBHbIM t = 2,5 ¢ 9 CxxmxaeMocTb BOJIbI B=46- Lot Hﬂ_l,
IJIOTHOCTH Mopckoi Bogsl 1,03-10% kr/me,

12.HaiiTu cKOpOCTh € pacpOCTPaHEHUS 3BYKa B MEJIH.

13.KonebarenbHbIil KOHTYP COCTOUT U3 KOoHJIeHcaTopa eMKkocThio C =25 HD u
KaTyliku ¢ UHAYKTUBHOCTRIO L = 1,015 I'n. O0Okmanku KoHIEHCaTOpa UMEIOT
3apsan q = 2,5 mxKin. Hanucats ypaBHeHue (¢ YMCI0BBIMU KO PUITUEHTAMN)
WU3MEHEHUs pa3HOCTH noTeHuuanoB U Ha 00KkagKax KOHAEHcaTopa U Toka [ B
uenu. HaliTu pasHocTh MOTEHLIMAIOB HA OOKJIAKaxX KOHAEHcaTopa U TOK B I1e-
nu B MoMeHThI Bpemenu T/8, T/4 u T/2. Iloctpouts rpadmku 3TUX 3aBUCHUMO-
CTEW B IIpeaiesiax OAHOTO MEPUOA.

3ananue Ned. BoiinoBas ontuka. KBantoBasi u atoMmHast pu3uka

1. B onbite FOHra 0TBEpCTHS OCBEIMIATNCH MOHOXPOMATHUYECKUM CBETOM (A=
600uMm). Pacctosaue mexay otBepctusimu d = 1 MM, pacCTOSIHUE OT OTBEPCTHIA
1o 3kpana L = 3 M. HaliTu nosjoxeHue Tpex MepBbIX CBETIIBIX MOJIOC.

2. B onbiTe ¢ 3epkanamu @peHernst pacCTOSHUE MEXy MHUMBIMHU U300paKeHUs-
MH ucTouHuKa cBeta d = 0,5 MM, paccrosHue 110 3kpaHa L = 5 M. B 3enenom
CBETE MOIYYHINCh UHTEP(EPEHIIMOHHBIE MTOJIOCHI, PACIOJIOKEHHBIE Ha PACcCTO-
aauu 1 =5 MM apyr ot apyra. Haiitu qivHy BOJHBI? 3€JIEHOTO CBETA.

3. YcraHoBKa Ji71s osrydeHust koJiell HproToHa ocBenaeTcsi MOHOXPOMATUYECKUM
CBETOM, MaIAI0IINM 10 HOpMaJI K MOBEPXHOCTHU MIacTUHKU. Habmroaenue Be-
JIETCSl B OTPAXKEHHOM CcBeTe. Pagnychl IByX COCETHUX TEMHBIX KOJIEI| paBHbBI
Ne=4,0 MM ¥ 141 = 4,38 Mm. Pangnyc kpuBu3Hsbl JinH3bI R = 6,4 M. Haiitu no-
PSAIKOBBIE HOMEpa KOJIEI| U IJIMHY BOJIHBI? MaJIatoiero CBEeTa.

4. Ha MBbUIBHYIO IJICHKY Ma/iaeT Oesblid CBET MO/ YIJIOM o = 45° K TOBEpXHOCTH
wiéHku. [Ipu kakoil HaMMEHbIIeH ToMKHE N TIIEHKN OTpa)KeHHBIE JTy4H OY-
AyT OKpaieHsl B xkenToli uBeT (A = 600 um)? [lokazaTens mpenomiieHus
MBUIBHOM Boabl N = 1,33.
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5. Ha nudpakunoHHy1o peneTky HopMallbHO NaJaeT My4YOK CBETa OT pa3psiIHON
TpyOKH, HaMOJTHEHHOM reireM. Ha kakyro TuHUIO 7, B CIIEKTPE TPETHETO TI0-
psAllKa HaKJIaJbIBaeTCs KpacHast IuHUs renus (A 1= 670 HM) crieKTpa BTOPOro
nopsiaka’?

6. Haiitu yron '6 momHoi NOJISIPU3ALNY IPU OTPAKEHUHU CBETA OT CTEKJIA, TOKa-
3aTeNb NPENOMIICHHS KOToporo n = 1,57.

7. Kakyto momHocth N usnydenust umeet Connue? M3nyyenue ConHila cuutath
OJIU3KUM K M3Ty4EHHUI0 a0COIOTHO YepHoro Tena. Temneparypa noBepXxHOCTH
Comnna T = 5800 K.

8. InameTp Bob(pamMOBOI CrIMpaIn B dIeKTpudecKoi tammnouke d = 0,3 MM,
mmHa crmpainu 1 =5 cM. [Ipu BKIIIOYeHNN JTaMIIOYKH B CETh Hanpspkernem U =
127 B gepe3 namnouky tedeT Tok I = 0,31 A. Haittu temneparypy T cnimpainu.
Cuurath, 4TO 1O YCTAHOBJICHUU PABHOBECHS BCE BBIICIISIIONIEECS B HUTH TEILIO
TepseTcs B pe3ybTare u3inyueHus. OTHOIICHUE YHEPTETUUECKUX CBETUMOCTEMN
BoJib(hpama 1 a0COFOTHO YEPHOTO TeJa i JaHHOU Temneparypbl k = 0,31.

9. Temniepatypa T abCoOMIOTHO YEPHOTO TeJla U3MEHWIACH NPU HATPEBAHUH OT
1000 no 3000 K. Bo ckoabpKO pa3 yBeJIMUUIIACH IIPU 3TOM €T0 SHEpreTudecKas
cBeTUMOCTh R,? Ha CKOJIbKO M3MEHWIACH JJIMHA BOJIHBI, HA KOTOPYIO MPUXO-
JIUTCA MAKCUMYM CHEKTPaJIbHOM IJIOTHOCTH SHEPTreTUUECKOil cBeTuMocTH? Bo
CKOJIBKO pa3 YBEIMYHIACh €T0 MAKCUMAJIbHAS CIIEKTPAJIbHAS IIJIOTHOCTh HEP-
TeTUYECKON CBETUMOCTH 17?

10. DJIEKTPOH HAXOAUTCA B OJJTHOMEPHOM MPSMOYTOJIbHOW MOTEHIIUATBHON
siMe ¢ a0COJIFOTHO HEMPOHUIIAEMbIMU CTeHKaMu. HaliTu mmpuHy siMbl, €CJIu
Pa3HOCTb DHEPTUU MEXKIY YPOBHsAMU € 11y = 2 y Nz = 3 cocTasBisieT
AE =0,303B .

11. C KaKoi CKOPOCTHIO V IOJIKEH JBUTATHCS DJIEKTPOH, YTOOBI €70 UM-

MyJIbC OBLT PaBEH HMITY/IbCY (POTOHA C ITHHON BOMHEI 4 = 520 uM?

12. [Tpu BBICOKUX SHEPTHUSX TPYJHO OCYIIECTBUTH YCIOBUS AJII N3MEHEHUS
HKCIIO3UIIMOHHOM J103bl PEHTT€HOBCKOTO U FraMMa-U3JIy4eHU B peHTreHax, Mo-
ATOMY JIOIyCKaeTcs MPUMEHEHUE PEeHTIeHa KaK € AMHULIBI 103bI [Tl U3JIy4eHUN

C DHEPTUEH KBAaHTOB JI0 A =3 MpB. J1o Kako# NpeaeTbHON JIIMHBI BOJTHBI
PEHTIEHOBCKOTO M3JIyYEHHUS MOKHO YIOTPEOJISATh pEHTIeH?
13. PeHTTeHOBCKHE JIYUH C JTHHON BOMHBI 4o = 20 IIM HCIIBITBIBAIOT KOMII-

ToHOBCKOE paccesirue mox yrinoM € = 90° | Haiiti m3menenne A gmuasn
BOJIHBI PEHTT€HOBCKUX JIY4€U IIPU PACCESIHUU, & TAKXKE DJHEPTUIO We U UM-
IIyJIbC JIEKTPOHA OTIAYH.

9.6.2 IlpumepHbIii epevyeHb BOMPOCOB ISl 3alIIUTHI JIA00PATOPHBIX padoT

Cemectp 2
JIP Nel Teopus norpemnocteil. [IpocTeitme nusmepeHus
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9.

Yto Ha3bpIBaeTCA U3MEPEHUEM (PU3NUECKON BETUUMHBI?

Kakoe n3mepenue Ha3bIBae€TCs MPSIMbIM?

Yro Ha3pIBaeTCA JCHCTBUTENBHBIM 3HAUCHUEM (PU3NUECKON BETUIUHBI?

Uto Ha3bIBaeTCs aOCOMIOTHOM, OTHOCUTEIIBHOW MOTPEIIHOCThIO u3Mepenusi? Io-
YeMy BO3HUKAIOT MOTPEIIHOCTH U3MEPEHUI ?

Urto Takoe abCOJIIOTHAS MOTPEIIHOCTh?

YT0 Takoe OTHOCUTEIbHAS TOTPEUIHOCTh?

Yrto Takoe JOBEPUTEIbHBIN HHTEPBAI?

Kak npou3BoasT OKpyIJIEHHE YUCIOBOIO 3HAYEHUS CPEAHETO aprU(PMETHUECKO-
ro?

CKoJpKO 3HavaIuXx HU@p OCTaBIsETCS B OKOHYATEIBHON 3allMCU OTPEUTHOCTH
pe3yibpTaTa U3MepeHus?

10.Kakoe n3MepeHne Ha3bpIBaeTCsl KOCBEHHBIM?
11.Kak onpenensieTcsi HOrpelHOCTb PE3yJIbTaTOB KOCBEHHBIX U3MEPEHUI ?

Cemectp 3
JIP Ne2 Omnpenenenne JIMHBI BOJIHBI U3IIYYEHUS JIa3epa ¢ MOMOILBIO THPPAKIUOH-
HOU PEILIECTKU

1.

[IpuBecTr apryMeHThl B TOJIb3Y BOJIHOBOM TEOpUM CBETa U CPOPMYIHPOBATH
npuHuun ['roiredca. Jlate onpeaeneHue BICHUIO TUPPaKIIUU U TTOSICHUTD €T0
C ITOMOILBIO MpUHIMIIA | FOMTreHca.

[ToSICHUTH BO3MOXHOCTh PA3JIMYHOW OCBEIICHHOCTH OJHOW W TOM K€ TOUKH
JKpaHa B 3aBUCUMOCTH OT Pa3MEpPOB OTBEPCTHUSI U PACCTOSHUS MEXKIY UCTOY-
HUKOM U 3KpaHOM (30HbI DpeHens).

[TosICHUTH BO3MOKHOCTh YCHUJICHUSI MHTEHCUBHOCTH 3aCBETKU B JJAHHOW TOYKE
9KpaHa C MOMOIIBIO CHEIUATBHO MOJO0OPAHHOTO MPEMSATCTBUS (30HHOM TTa-
CTUHKH). 3anucarh yciaoBUE AUMPAKIIMOHHOIO MUHMMYyMa OCBEIIEHHOCTH Ha
LIEJIM U MOSICHUTH €T0 CBA3b € Teopueit 30H Openens.

Jlate ompenenenue MUGpaKIUOHHON PEIETKH, TOCTOSHHON PEMmETKA U yKa-
3aTh 00JIACTh MPUMEHEHUS TU(PPAKIMOHHBIX PEIIETOK. 3amucaTh yYpaBHEHUE
TJIABHBIX MAaKCHMYMOB TU(PAKIIMOHHON PEIMIETKH M J1aTh ONpPEACIICHUS BXO-
JALIMX B HETO MTapaMeTPOB.

JlaTh ompenenieHre paspemiarnieil cnocoOHOCTH AUGPAKIITMOHHON PEeIETKH,

3anMcaTh €€ YPaBHCHHUC, AaTb OIIPCACIICHUC BXOAAIINX B HCI'O IapaMCTPOB.
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6. Omnwucarh npuHIKN pabOTHI Jiazepa.

JIP Ne3 MccnenoBanue CBOMCTB MOJISPU30BAHHOTO CBETA

1. Kakwue cBeTOBBIC JTy4H HA3bIBAIOT: ) €CTECTBEHHBIMU; 0) MOJIIPU30BAHHBIMU; B)
YaCTUYHO MOJIAPU30BAaHHBIMU? T) TUIOCKO-TIOISIPU30BAHHBIMHU; 1) SJUTUIITUYECKU
MOJISIPU30BAaHHBIMH; B) TOJISIPU30BAHHBIMHU 110 KPYTY?

2. Kakyio BenMn4rHY Ha3bIBaIOT CTETICHBIO MOJIIPU3ALMU CBETOBOTO JTyya? Uemy

paBHa CTETEHb MOJISIPU3AIUH: a) ECTECTBEHHOTO JIy4a; 0) MI0CKO-

MOJISIPU30BAHHOTO JTy4da?

Kaxkoii npubop HazbIBaeTCs MOJISIPU3aTOPOM, AHATU3ATOPOM?

N300pazute pacnoyioxkeHue JIydei B ciydae MmoJy4eHust MiIoCKo-

MOJIIPU30BAHHOTO CBETA MPHU OTPAXKEHUU OT JudIeKTpuka. Kakoit u3 ydeit B

ATOU CXEME: a) €CTECTBEHHBIH; 0) YaCTUYHO MOJISIPU30BAHHBIH; B) MJIOCKO-

MOJIAPU30BAHHBIN ?

5. Chopmynupyiite 3akoH bprocrepa. [Ipu kakoM COOTHOIIEHUU YTIIOB MAJACHUS U
IIPEJIOMJICHUS] CBETOBOTO JIy4a HAOJI0JaeTCs TTOJIHASI TTOJISIPU3aIMs CBETA MPU
OTPaXXEHUU OT JUIJIEKTpUKA?

6. B gewm 3akmtouyaercs sBIeHHE IBOWHOTO JTyUEMPETIOMIICHHUS U KaK OHO OOBSICHS-
ercs? Kakoe HanpaBlieHUE B KPUCTAIIE HA3bIBAETCS ONTUYECKON OChIO?

7. Chopmynupyiite 3akoH Maitoca.

B w

9.6.3 TunmoBbie CUTYalMOHHbIE 33/1a4M [IJIs MPOBeJeHUs TEKYIIEro KOH-
TPoJIst

1. Beptonér Ingenuity 19 anpens 2021 rona coBepiini CBOM NepBbIii TECTOBBIN
noJi€T Ha Mapce, NOJIHSIBIIUCH HA BBICOTY 3 METPa, 3aBUC HAJl IOBEPXHOCTHIO MIPH-
MepHO Ha 30 ceKyH/I, TOCIIe YeTO YCIEIIHO OMyCTHIICS OOpaTHO Ha TOBEPXHOCTh
MJIAHETHI.

PaccunTaiiTe BO CKOJIbKO pa3 OTINYAETCS YIJI0Basi CKOPOCTh BPAIlIEHUS] BUHTA
BepToJieTa B atMochepe Mapca, mpu KOTOPOM OH apHT, OT YIJIOBOH CKOPOCTH, TIPH
KOTOPOU TapeHHe BEpTOJIeTa TOCTUTraeTcs B arMochepe 3emitn.

2. 13 anpens 2029 rona okono3eMHbIN actepousi Anoduc auamerpom okoso 330
M IIPOJIETUT Ha paccTOsTHUU 0K0J10 31 900 kM OT moBepxXHOCTH Hamew miaaHeTsl. Ho
€CTh BEPOSATHOCTh, UTO ATio(uc, MPUOTUZUBIIUCH K 3eMJI€, MOXKET MPOCKOUUTh Uepes
TaK Ha3bIBAEMYIO «3aMOYHYIO CKBAXKUHY» - OYEHBb HEOOJBIIYI0 00J1aCTh OKOJIO3EM-
HOT'O NMPOCTPAHCTBA, B KOTOPOU O1aroiapsi rpaBUTAIMK MUIAHEThI, OpOUTA acTepouaa
MOYET U3MEHUTHCS TaK, YTO CHIEJIAB OUEPEIHOM KPYT, OH MOXKET yAApUTh O 3eMJIe

B 2036-M (Tak xe, 13 ampesns), Wiy BO BpeMsl OJTHOTO M3 TOCICTYIONTUX TUKITHYECKIX
COJIMDKEHUH ¢ HallleH TJIaHETOM.
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[IpensioxuTe BapuaHThl IPEIOTBPAIICHUS YTPO3bl CTOJIKHOBEHUS aCTEpOUJIa C
3emuteit u gaite ux pusndeckoe 000CHOBaHUE.

9.6.4 KoHTpoJibHbIE BONPOCHI NMPOMEKYTOYHOM ATTECTAIMU 1O MTOram
OCBOCHUSI JUCHUIITIHHBI

2-ii ceMecTp

IlepeyeHb BONIPOCOB K 3K3aMeEHY:

Mexanuka
1. OcHOBHbIE TOHATHS KHHEMATUKH MOCTYyNATEJIbHOIO JBHUKEHUSA: CKOPOCTD,

YCKOpEHHE, TPAEKTOPHUS, yTh, HEHTP Macc. CHUCTEMBI KOOPIUHAT.
2. BpamartenpHoe nBrkeHme. LleHTpocTpemMuTenbHOE (HOPMAIhbHOE) YCKOPEHHE,
YIJIOBasi CKOPOCTb, YIIIOBOE YCKOPEHUE, PainyC KPUBU3HBI.

3. Jlunamuka. Matepuansnas Touka. Cwia. Macca. Umnynsc. MHepuuanbHbie

cUcTeMBI oTcu€Ta. 3aKkoHbl HproTOHA.

I1-0i1 3axoH HproTOHA. 3aKOH COXpaHEHUS UMITyJIbCa.

PeakTuBHOE BM>KEHME. Y PAaBHEHHE JBUKEHUS TeJa C IEPEMEHHON MacCoOM.

bimsko- n nanpHOEKCTBYOIME cvilbl. Cuitbl TpeHus. CWiIbl ynpyrocTy. 3a-

KOH BCEMHPHOTO TATOTEHHUS.

7. Kocmuyeckue CKOpOCTH.

8. Pabora. Kunetnueckas v moTeHIMATbHAS SHEPTUU. 3aKOH COXpaHEHHs MeXa-
HUYECKOW SHEPTUH.

9. LlentpanbHbIil yaap.

10.OcHOBHO#1 3aKOH JAWHAMHUKA BPAIIATEIBHOTO ABMXKEHHS. MoMeHT cuibl. Mo-
MEHT umnyJsibca. MomeHT nnepuuu. Teopema I rorirenca-IIrelinepa.

11.Kunetnueckasi HEprusi Bpallaroierocs Tea.

12.3ak0H COXpaHEHUs] MOMEHTA UMITYJIbca. | MpocKor.

13."'apMonuyeckre KoseOaHusd W HX TMapaMeTphbl. YpaBHEHUs KOJeOaHUM Tpy-
KUHHOTO, MaTEMaTUYECKOTO0 ¥ (PU3NUECKOTO MAaITHUKOB.

14.Co6cTBeHHBIE U BBIHY)KJICHHBIE KoJieOaHus. 3aTyxaroiue kojeOaHusi. Peso-
HaHC.

15.1Tpunnun otHOcuTebHOCTH ["anmuies. [locTynarsl cnieruaibHON TEOPUU OTHO-
CUTEJIBbHOCTH.

16.ITpeoOpazoBanus Jlopenua. OTHOCUTENBHOCTh PACCTOSHUM KU MPOMEKYTKOB
BPEMEHHU.

17.CBs13b MacChl U SHEPTUH.

o o b

TepmonnHamuka
18.N3onporiecchl. 3aKOHBI UCaTbHBIX Ta30B
19.MounekynsspHO-KUHETHYECKasl TeOpHUsl (OCHOBHBIC TOJIOKEHUS). 3aKOH ABOTaj-
po. YpaBuenue Knaneitpona-Knay3suyca.
20.Pacnipeneneane MakcBemia MoKy 1O CKopocTsiM. CpemHsisi CKOPOCTb.
CpenHsst KBapaTHU4HAasi CKOPOCTb.
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21.bapometrpuyeckas dhopmyina. Pacnpenenenne boiabiMana.

22 ludpdysus. Bayrpennee Tpenue. TemionpoBoAHOCTb. Y paBHEHHS 1Ji ONKCA-
HUS 3TUX MPOIIECCOB.

23.TermnoémkocTh u €€ Buabl. Dopmyna Maiiepa.

24.TlepBoe HA4YaIO TEPMOTUHAMUKH.

25.A mnabatudeckuit porecc. ®opmyna [lyaccona. Pabora B n30- u agunadbarude-
CKHUX TpolIeccax.

26.MonexyIsipHO-KUHETUYECKas TEOpHs TemoEMKocTU. CTerneHu cBOOOIbI.

27.Kpyrossie nporiecchl. [{ukn Kapno.

28.Cratuctuueckuit cmpici sHTponuu. @opmyna Knaysuyca.

29.BTopoe Havaio TepMOJAMHAMUKH.

30.Peanbubie ra3el. U3o0TepMmbl Duaproca. YpaBHenue Ban-aep-Baanbca.

31.2ddext Ixoynsa-Tomcona. CxukeHUE Ta30B.

32.Kunkoctu. [ToBepxHocTHOE HaTspkeHue. Popmyna Jlamaca.

33.Ctpoenue TBEPABIX Tesl. DHEPTUs MOJIEKYJI ra3a, >KUIKOCTH U TBEPAOTO Tena.

DJIEKTPOMATHETU3M

3akoH KymoHa.

HanpskeHHOCTb 3JIEKTPUYECKOTO TOJIA.

DiekTpudeckoe nose. HanpskeHHOCTh moss.

[IpyHIMT CyNepNO3UIUN SIEKTPUUECKUX TTOJICH.

[Torok HanpskeHHOCTH. Teopema OcTtporpaackoro—I'aycca ajist 3JeKTpOCTaTh-

YECKOT'0 0JISI B BAKYYME.

6. PaGota, coBepiiaemasi CUIIaMH 3JIEKTPOCTATHYECKOTO TOJISl IPH MEPEMEIIIEHUH B

HEM JIEKTPUYECKOTO 3apsija.

[ToTeHman 3JeKTpOCTaTUYECKOTO MOJIS.

8. Tlpumeps! npuMmeHnenus Teopembl OcTporpagckoro—I aycca Kk pacdety 3JeKTpo-
CTaTUYECKHUX IOJIEH B BAKyyMe.

9. JlumosnbHbIE MOMEHTHI MOJIEKYJ TUDJICKTPHUKA.

10. IMonsipuzanus JUIIEKTPUKOB.

11. Teopema Octporpanckoro—I aycca . A1 3IEKTPOCTaTUYECKOTO MOJISI B CPEIE.

12. YcnoBus 115 3JIEKTPOCTATUYECKOTO TI0JIs HA TPAaHUILIE pa3jiea U30TPOIHBIX JTU-
AIEKTPUUECKHUX CPE.

13. IIpoBOJHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

14. D71eKTPOEMKOCTh YEUHEHHOTO MPOBOTHUKA.

15. B3aumnasi eMkocTh. KOHI€HCATOPBI.

16. DHeprust 3apsHKEHHOTO MPOBOTHUKA U DJIEKTPUYECKOTO OIS,

17. TlonsiTrie 00 IEKTPUIECKOM TOKE.

18. Cuna ¥ mIoTHOCTh TOKA.

19. OcHOBBI KJIACCUYECKON AJIEKTPOHHON TEOPHUH DJICKTPOIPOBOTHOCTH METAJIIOB.

20. CTOpOHHHE CHUJIBI.

21. 3akonsl Oma u JIxoyns—JleHa.

22. llpaBuna Kupxroda.

23. 3akoHbl 3ekTposn3a Dapazes, INEKTPOTUTHUECKAST TUCCOLIHALIMS.

oW

~
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24,
25.
26.
217,
28.
29.
30.
31.
32.
33.

34,
35.
36.
37.
38.
39.
40,
41.
42.
43.
44.
45,
46.

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

ATOMHOCTb JIEKTPUYECKUX 3aPSIOB.

DNEeKTpOIUTHYECKAsI TPOBOAUMOCTD KHUIKOCTEH.

DIIEKTPOIPOBOIHOCTH T'a30B.

[ToHsiTHE O Pa3IMYHBIX TUIIAX TA30BOTO pa3psaa.

HexoTopsle cBeneHus o 1miasme.

Marunutnas uaaykuus. Cuna JlopeHia.

3akoH Ammepa.

3akoH buo—CaBapa—/Jlamnaca.

HexoTopskle mpocTeiiiine npuMepbl MAarHUTHBIX MOJIEN B BAKYyME.
MarnutHO€e B3aMMOJICHCTBUE ITPOBOJHUKOB € TOKaMU. KOHTYp ¢ TOKOM B Mar-
HUATHOM IIOJIE.

3aKOH IMOJIHOTO TOKA JIsl MArHUTHOTO MOJISl B BAKyyMeE.

Marunutsbiii noTok. Teopema Octporpaackoro—I aycca 1 MAarHUTHOTO MOJIS.
Pabota nepemMeliienus: TpoOBOJHUKA C TOKOM B TTOCTOSTHHOM MarHUTHOM IIOJIE.
JIBr>KeHME 3apsHKEHHBIX YACTHUIl B TOCTOSTHHOM MarHUTHOM TTOJIE.

SBnenne Xomna.

VY nenpHbIN 3apsAn yacTul. Macc-CieKTpOMETPHSL.

Yckopurenu 3apsyKEHHBIX YaCTHIL.

MaruuTHble MOMEHTBI 3JIEKTPOHOB U ATOMOB.

ATOM B MarHUTHOM MOJIE.

JlnamMarHeTHKU U MapaMarHeTUKA B MAarHUTHOM TIOJIE.

MaruuTtHOe 11071€ B BEILIECTBE.

deppOMarHeTUKH.

VYcnoBus 111 MAarHUTHOTO TIOJISI HA TPAHUIIE pa3jienia U30TPOMHbIX cpe. Mar-
HUTHBIE LETIH.

OCHOBHOM 3aKOH JICKTPOMAarHUTHOW UHAYKIIHMH.

SIBneHre cCaMOMHIYKIIUH.

B3anmnas nHIyKIus.

DHeprusi MarHUTHOTO MOJIs B He(heppOMAarHUTHOM U30TPOITHOM cpefe.

3aKOH COXpaHEHUs SHEPTUU JJIs1 MArHUTHOTO TOJIsl B HEEPPOMArHUTHOU cpe/ie.
OO6m1as xapakTepucTuka Teopur Makcaesia.

[IepBoe ypaBHEHHE MakcBema.

Tok cmemenus. Bropoe ypaBuenne Makcseiuia.

Tpetrbe u yeTBepTOE YpaBHEHHUsT MakcBea.

[TomHas cucrema ypaBHeHH MakcBeuia i 3JIEKTPOMArHUTHOTO MOJISL.

3-ii cemecTp
IlepeyeHb BONIPOCOB K IK3aMeEHY:
KoJsie6aHust ¥ BOJIHbI

1. TapmoHHnueckue KoJieOaHusl.
2. MexaHnuecKkue rapMOHUYECKUE KoaeOaHus.
3. CB00OOIHBIE TAPMOHUYECKHE KOJICOAHUS B AJIEKTPUUECKOM KOJieOaTeIbHOM

KOHTYpE.

4. CnoxeHre rapMOHHYECKUX KOJIeOaHUH.
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3aryxaroiue KoiaeOaHus.

BrinyxeHHbIE MEXaHUYECKUE KOJICOaHMUS.

BrinyXIeHHBIE 3JIEKTPUYECKHE KOJIeOaHu .

[IpononpHBIEC U TIOTIEPEUHBIE BOJIHBI B YIIPYTOM Cperie.

. YpaBHeHHe Oerymiel BOTHBI.

10 dazoBasi CKOPOCTh U IHEPTHS YIIPYTHX BOJIH.

11.ITpuHumMn cynepno3uuuy BoiH. [ pymmoBas CKOpoCTb.

12.Unrepdepenius BoiH. CToIYnE BOTHBI.

13.9¢dekt [Jomiepa B akyCTHKe.

14.CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

15.2OHeprus 3J1eKTPOMAarHUTHBIX BOJIH.

16.131yueHne 31eKTpOMarHuTHBIX BOJIH.

17.1kana 3J€KTPOMArHUTHBIX BOJIH.

18.OT1paxenne 1 mperoMIeHUE JIEKTPOMAarHUTHBIX BOJIH HA TPAaHUIIE pa3/ena
JBYX AUDICKTPHUUECKUX CPE.

19.9dbdext Jommepa mist 37€KTPOMAarHUTHBIX BOJIH.

©Woo~No O

Onrtuka

20.3aK0H MPSIMOJTMHENHOTO PACIIPOCTPAHEHHS CBETA. 3aKOH HE3aBUCUMOCTHU CBe-
TOBBIX JIy4eil. 3aKOH OTpa)K€HUsI CBETA. 3aKOH MPEIOMIICHHUS CBETa. 3aKOH 00-
paTuMOCTH CBETOBBIX Jydel. [lokazarens npemomiieHus. [lonHoe BHyTpeHHEE
OTPa’KECHHUE.

21.Teopust uCTEUECHHUS], BOJIHOBASI TEOPHsL. 3aBUCUMOCTh MEXKy TTOKa3aTesieM Ipe-
JIOMJIEHUS U CKOPOCTBIO CBETA B BELLECTBE.

22 Ilpunnun @epma. OnTuyueckas JJIMHA Ty TH.

23.Cxopoctb cBeTa. ActpoHOMHUUeckue Ha0moeHus Pémepa. Omnpeaenenue cko-
poctu cBeta no abeppaiuu csera bpeanu. Onpit @uzo. Onbit Pyko u duszo.
OneiT MalikenbcoHa.

24.CsetoBoit moToK. OyHKINS BUTHOCTH.

25.DoTOMETPUYECKHUE BETUYUHBI U UX CIHHHUIIBI.

26.OCHOBHBIC TIOHATHUS W OMpeneacHus (TOMOIEHTPHUECKUI MyYOK,; aCTUTMATH-
yeckas Pa3HOCTh; TOYEUHOE MJIM CTHUTMAaTUYECKOE H300pa)keHue; IEeUCTBU-
TEJIbHOE U MHUMOE U300paKE€HUS; CONMPSHKEHHbIE TOUKH; MPOCTPAHCTBO MpE-
METOB U TIPOCTPAHCTBO M300paKEHUN).

27 .1lentpupoBanHas ontudeckas cucrema. @okycel. DokaabHbIE TUIOCKOCTH. JIu-
HEWHOe yBelnuyeHue. ['J1aBHbIe TOUKU U TJIaBHbIE IIOCKOCTU. OnTHYeCcKas CH-
na. @opmyna HeroToHa.

28.11pononsHoe yBenuueHHe. YTIIOBOe yBennueHue. CBS3b MEXIY JHMHEWHBIM,
MPOJIOJBHBIM U YTJIOBBIM YBEIIMUCHUSIMU.

29.Cnoxenue ontuyeckux cuctemM. Onruyueckas cucTeMa CyMMapHOM CHCTEMBI.
dopMyJia KAPAUHAIBHBIX UIOCKOCTER CYMMAPHON CUCTEMBI.

30.IIpenomiienne Ha cepudeckoi moBepxHocTu. Ilapakcuanbabie yun. Teope-
Mma Jlarpanxa-I ensmrossua.

31.JIun3za. ToHkas JuH3A.
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32.IlorpemntHoctu onTU4Yeckux cucreM. ONTUYECKUE MPUOOPHI.

33.CeetoBas BosnHA. IHTeHCHBHOCTH cBeTa. CBSA3b MEKIYy MHTEHCHUBHOCTBIO CBE-
Ta ¥ aMIUIUTYJIOM CBETOBOW BOJIHBI.

34.Untepdepeniust cBETOBbIX BOMH. [IpogomkurensHOCTh Iryra BoiH. OnTuue-
CKasi pa3HOCTh xo01a. 3epkana Openens. bunpuzma Openens.

35.UnTepdepeniius MHOTUX BOJH. BekTopHas muarpamma. Y CIIOBUS JIJIs TJIABHBIX
MaKCUMYMOB W UHTEP(EPEHITNOHHBIX MUHUMYMOB.

36.ITpunrumn ['tolirenca — Openes.

37.3oub1 Openensi. OG0CHOBaHUE C TOUYKU 3PEHUS BOJTHOBOW ONTHUKH 3aKOHA MpPsi-
MOJIMHEMHOTO pacipOCTpaHEHUs CBETA.

38.Iudpakuus OpeHens oT MPOCTSHUIINUX TPETPal.

39. Mudpakuus Opaynrodepa ot meian U Ha KpyriioM OTBEPCTHUH.

40.Iudpakimonnas pemnieTka.

41.ludpakius Ha TPOCTPAHCTBEHHOM PEIIETKE.

42.Tomorpadws.

43.lucnepcus cBera. HopmansHast 1 aHOMaNbHAs TUCTIEPCHH.

44 T'pynmoBasi CKOPOCTb.

45.Knaccuueckas dJIEeKTPOHHAsI TEOPHUS TUCTIEPCUU CBETA.

46.TTornomenue cBera. 3akoH byrepa-Jlambepra. 3akon bepa.

47.PaccestHue cBeTa. PaccessHue B MyTHBIX cpeliax. PajneeBckoe paccesiHue.

48.Tlonsipu3zaiys CBETa MPU OTPAKEHUU U TIPETOMIICHUH HA TPAHMIIE pasienia
JIBYX TUAJICKTPUYECKUX CPEl.

49.]1BoliHOE JTy4eTpEeIOMIICHHE.

50.UnTepdepeniys noisipu30BaHHOTO CBETA.

51.UckyccTBeHHast onTHYECKasi aHU30TPOITH.

52.BpaiiieHure mI0CcKoCTH nossipu3anuu. 3akod buo.

53.TemmoBoe m3mydyeHue. 3akon Kupxroda.

54.3akonbl Ctehana—bonbiiMana 1 Buna.

55.Dopmyna [nanka.

KBaHTtoBas dhusuka

56.DoToaddext, ero Buapl. Dopmyna DiiHiuTelHA 171 PoTodPdekTa.

S57.®oToHbI UX 3Heprus U umnyisc. dpdext Komnrona.

58.0mnmiT JIcOenepa. JlaBneHue cBera.

59./InmHa BoJsiHEI A¢ bpoiins.

60.ITpuniun HeonpeaenéanocTu I eizenbepra.

61.BonnoBas pyukmus u e€ ¢puznueckuii cmpica. YpaBaenue [lIpenunrepa.

62. TynHenbHbINH 3D PEKT. IIEKTPOH B MOTESHIIUATLHOM sIME.

63.Mogenb aroma Tomcona. OneiT Pezepdopna. [1nanerapnast Mmoaens atoma.

64.1Toctynatel bopa. BeiBon cepuanbHoii popmynbl. @opmyna banbmepa s
CIEKTpa BOJOPOJA.

65.CnioHTaHHOE U BBIHYKJ€HHOE u3nyueHue. [[punuun paboTsl 1a3epoB.

66.Buapt nazepos. [IpuHimn paboThl reanii-HeOHOBOTO, pyOMHOBOTO U MOJIYIIPO-
BOJHUKOBOTO JIa3€POB.

39



AnepHas gusuka.

67.EcrecTBeHHAas palMOaKTUBHOCTh U €€ 3akoHOMepHOCTH. [IpaBuia cMerieHusl.
VYpaBHeHus anbda- u 6era-pacrnaga. [lepuon noxypacnana.

68.Peakmuu nenenust U cuHTe3a. Jledekt Macchl u dHeprus cBsi3u. Kputnueckas
macca.

69. DnemeHTapHbIC YACTHIIBI.

70. Honmsupyromye U3Iy4eHus] U UX XapakrepucTuku. Kocmudeckue mydu, ux
COCTaB M XapaKTCPUCTUKHU.

9.6.5 TunoBbIie PACUYECTHLIC 3ada'4Yu JJIA IIPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTe-
cranmum

3amava . /IBrKy1ieecs T€I0 Maccor mi, yAapseTcs O HENOABMXKHOE TEIO MacCoi
M. CuuTas ynap HEYNpyTrUuM U HEHTPAIbHBIM, HAWTH, KaKas 4aCTb KHUHETUYECKOU
sHeprun Wy IEpBOro Tejia NEPEXOAUT MPH yaape B TEIUIO. 3a/lauy pelIuTh cCHavasa
B OOLIIEM BHJIE, @ 3aTEM PACCMOTPETh CIIydyau: a) my = My; 0) my = 9m.

3anaya 2. M3 opyaust Mmaccoil my = 5 T BbuieTaeT cHapsaa maccoi my = 100 kr. Kune-
TUYECKas SHEprus cHapsaa npu Boeuiete Wy = 7,5 MJIx. Kakyro KHHETHYECKYIO
sHepruro Wy MoJy4aeT Opyaue BCIECACTBUE OTIAUM?

3agaua 3. JIBe rupu ¢ MmaccaMu m;=2 KI' © mpy=1 KI' COEIMHEHBI HUTHIO, IEPEKUHYTOU
yepe3 0110k Maccoit m=1 kr. HaliTu yckopeHue a, ¢ KOTOPhIM JABUXKYTCS TUPH, U CUJIBI
HaTspkeHus T1 1 T2 HUTEH, K KOTOPBIM MOABEILICHBI THPU. b0k cuutaTh OqHOPOI-
HBIM JUCKOM. TpeHuem npeHeopeyb.

3anaua 4. ['opuzoHTanbHas maTdopma Maccoit m = 100 Kr BpamaeTcs BOKPYT Bep-
TUKaJIBHOW OCH, MPOXOSAIIEH uepe3 HEeHTp mI1aT(opmel, ¢ 4acToToil ny = 10 06/mMuH.
UYenosek maccoit mg = 60 Kr CTOUT P 3TOM Ha Kpato rmatdopmbl. C kakoi 4acTo-
TOM Ny HAYHET BpaIaThCs MIaThopMa, €CIu YeJIOBEK MepereT OT Kpas MmiaT(hopMbl
K ee 1eHTpy? Cunrtath miaTGopMy OJHOPOIHBIM IUCKOM, a YeJIOBEeKa — TOUYEUHOU
MacCOM.

3anaua 5. Kakoe 4mciI0 MOJIEKYI N COAEPKUT €AUHHIA 00beMa COCya IPH TeMIIepa-
Type t = 10° C u gaBnenunu p = 1,33-10° [1a?

3anaya 6. Kakoe naBneHue p Haslo NPUIOKHUTh, YTOOBI YTICKUCIBIN ra3 MPeBpPaTUTh B
KUJKYIO yriekucioty mpu temmepax t; = 31° C u t, = 50° C? Kakoii Hanboabni
00BeM Vnax MOXKET 3aHUMATh Macca m = 1 Kr xuakoi yraekucioTsl? Kakoe
HauOOoJIbIIEE NABJIEHUE Pmax. HACBILLIEHHOTO Mapa KUAKON yIIEeKUCIOThI?
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9.6.6 TunoBbie CUTYyalIMOHHBbIE 3214 M /IJIsl IPOBEEHUS MPOMEKYTOUHOM
arrecTauuu

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

3amaya 2. OOBSACHUTE C TOUKH 3PEHUS MOJICKYJISIPHO-KUHETUUYECKON TEOPUU SIBJICHUE
BHYTPEHHETO TPEHUS MEXIy CIOSIMH KUAKOCTH (Ta3a), BO3HUKAIOIIEE TPU JIAMUHAP-
HOM TEUYEHHUH KUJIKOCTH (Taza).

3agaua 3. Ucxons u3 npunnuna [rolirenca-®Openens 00bsICHUTE SIBICHUE PACCESHUS
CBETa B MyTHOM cpezie (IbIM, TYMaH ...).

3agaua 4. B bepMyackoM TpeyrojibHUKE OblT 00HAPYKEH KOpabdiib 0€3 BUIUMBIX T10-
BPEXKICHUI, HO O€3 AKuIaxa. bbulo BUHO, YTO SKUNAX MOKUHYJ KOpaliib B CIIELIKE.
BbIIBUHBTE TUIIOTE3Y O IPUYMHE JAHHOTO CTPAHHOTO COOBITUS C TOUKH 3PEHHS Kad-

KM KOpaOJisi Ha BOJTHAX.

10 MeTtoauyeckne peKOMeHIAUMHU ISl 00yUAIONIUXCS 10 OCBOECHUIO JTHC-
HUIJTHHBI
N3yuenne nucnumuimHbel «PU3MKa» OpPraHU3yeTCs B BHJE JICKLUH, MpaKTHYe-
CKUX 3aHATUH, 1a00paTOPHBIX pabOT U CaMOCTOATEIbHOU paboThl. [IpomomkuTens-
HOCTb U3yYEHHUs AUCLHUIUIMHBI — JBa CEMECTpa. YPOBEHb U KayeCTBO 3HAHUM 00yuya-
IOLMXCSl OLEHUBAIOTCS MO PE3yJIbTaTaM BXOJHOTO KOHTPOJS,, TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM MO UTOraM OCBOCHHS AUCIMUILIMHBI B
BHUJIE DK3aMEHOB BO 2-M U 3-M KYy.

Jlexyusi — 0oCHOBHast popMa CHCTEMATHYECKOT0, OCIEIOBATENBHOTO YCTHOIO U3-
JIO)KEHUsI ydyeOHOro marepuaina. UTeHue JeKUud, Kak NpPaBWIIO, OCYIIECTBIISETCS
HanOoJsiee MpohecCHOHANBHO MOJATOTOBIEHHBIMH MPENOIaBaTeNIIMU YHUBEPCUTETA.
OCHOBHBIMHM 33JJa4aMU JIEKIIUH SBIIFOTCSA:

— O3HAaKOMJICHHE O0y4aroluxcs C LeNIIMHU, 3a/layaMi U CTPYKTYpOil u3ydaeMon auc-
LUIUIMHBL, €6 MECTOM B CUCTEME HAYK U CBSI3SIMU C IPYTUMH JUCLHUILUIMHAMM;

— U3JI0)KEHHE KOMIUIEKCA OCHOBHBIX HAYYHBIX NOHSTHI, 3aKOHOB, METOJOB, IIPUH-
LUITOB JAHHOW JUCUUIUINHBL

Jlexuu MOTHMBUPYIOT OOYYaroIIerocss Ha CaMOCTOSITENIbHBIN MOUCK U M3yYeHHUe
HAay4YHOHM M CHEUUATbHON JIUTEPATYPBI U APYTUX HCTOYHUKOB IO TEMaM JHUCLMILIAHBI,
OPUEHTUPYIOT Ha BBIABICHHE, (OPMYIUPOBAHUE M HCCIEAOBAHHE HamOoJee aKTy-
aJIbHBIX BONPOCOB U MpobieM (pu3uku. 3HAYMMBIM (PaKTOPOM MOJTHOLIEHHOW U IJI0-
JOTBOPHOM pabOThl 00yYarolerocss Ha JIEKIIMU SABISIETCSl KyJbTypa BEJIEHUS KOH-
cnekra. Ciymas JEKIUI0, HEOOXOAUMO HAYYUTHCS BBIACHSITH U (UKCHUPOBATH €€
KJIFOUEBbIE MOMEHTBHI, 3alIUChIBasi UX OOJ€e YETKO U BbIACIAS KAaKUM-THOO CrIOCOOOM
u3 oburero Tekcta. Kpome Toro, He0OX0AUMMO HAYyYUTHCS JI€JaTh MOHATHBIE 1Jis 00Y-
YaIOUIErocs COKPAILEHHUs MPHU 3alUCU TEKCTA JIEKIUU U CTPEMUTHCA OCBOUTH OBICT-
pYIO MaHepy MUchMa U pyOpHKaIUIO MaTepuara.

IIpakmuueckue 3anamus M0 TUCUUAIUIMHE «DPU3HKa» MPOBOIATCS B COOTBETCTBUU
C y4eOHO-TEeMAaTUYECKUM TUIAHOM MO OTAENBHBIM rpymnmnam. Llenb mpakTudeckux 3a-
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HATUN — 3aKPEeNUTh TEOPETUUECKUE 3HAHUS, MMOTYUYEHHbIE CTYJICHTAMH Ha JICKIUSAX U
B PE3yJbTATE CAMOCTOSTEIBHOTO M3YyYEHHSI COOTBETCTBYIOLIUX Pa3/IE€IOB PEKOMEH-
JyeMO# JHUTepaTyphl, a TaKKe MPHOOPECTH HAaYaJIbHBIC MPAKTUYSCKUE HABBIKK aHa-
au3a HaOII0JaeMbIX (PU3NUIECKUX SBICHUI.

Tembl mpakTUYECKUX 3aHIATHH 3apaHee COOO0IIaTcs 00ydaromuMcs A TOro,
YTOOBI OHM MMEIU BO3MOKHOCTH MOATOTOBUTHCSA U MPOPA0OTaTh COOTBETCTBYIOIINE
TEOPETUYECKHE BOIPOCH! AUCHUIUIMHBI. B Hayane KaKAoro MpakTUYECKOro 3aHITHS
MpernoJiaBaTresib KPaTko JTOBOAMUT 10 OOyYarouIuxcs Iesib U 3aJa4u 3aHATUS U CO00-
iaeT 00y4arolmuMcs OCHOBHBIEC 3aKOHBI HEOOXOUMBIE ISl PEIICHMs 3a/1a4 Ha 3aHs-
THUU.

B paMkax mpakTH4ecKoro 3aHsTHs OOydYarolIHecs PemialoT 3aJaud U pa3ouparoT
IPAKTUYECKUE 33/1a4U CAaMOCTOSITENIbHO WIIM MPU MTOMOLIH Ipenoaasarens. [Ipenoaa-
BaTellb BBICTYNAE€T B POJIM KOHCYJIbTAHTA, OCYIECTBISET KOHTPOJb IMOJyYEHHBIX
0Oy4aroIMMUCS pe3yJIbTaToB.

B pamkax mpakTHUeCKOTO 3aHITHS MOTYT OBITH MPOBEACHBI: CIyIIAaHUE U 00CYXK-
JIEHUE JI0KJIaJI0B, YCTHBIN OMPOC, TECTUPOBAHUE.

OTcyTcTBHE OOYYAIOIIUXCS HA 3aHATHSIX WM WX HEAKTUBHOE y4YacTHE HA HUX
MOJKET OBITh KOMIIEHCHPOBAHO CaMOCTOSITEIHHBIM BBIOJHEHHUEM JOTOIHUTEIBHBIX
3aJlaHui U MIPEICTABICHUEM UX Ha MPOBEPKY MPENOaBATEIO.

JlabopamopHvie pabomwvl IPU3BAHbI PA3BUTh HABBIKM 3KCIIEPUMEHTANIBHOU (HU3H-
YEeCKOW JNIEeATEIbHOCTH OOYYaroIIMXCs, a TakKe 3aKpenuTh (PU3NYECKUE 3HaHUs
ONBITHBIM MyTEM. B mpouecce nabopaTopHbIX pabOT CTYAEHTHI MPOBOJSAT CAMOCTOS-
TEIbHOE O3HAKOMJICHHE C TEOpHEH, Jiexalleid B OCHOBE HM3y4aeMoro SIBJICHUS HC-
MoJIb3ysl MeToinYeckue nocoousi. Ha 3ansatusix nabopatopHbie pabOThI MIPOBOISTCS B
IPUCYTCTBUM IPENOJaBaTeNsl, KOHTPOJUPYIOIIEro MPOLECC UX MPOBEACHUS U KOH-
CYJIbTHpYIOUIEro cTyJaeHToB. Ilo pesynbraraM mnpoBeaeHUs paboOT CTyAEHTaMu
oopmIsieTcss OTUET U MPOBOAMUTCS €ro 3aumTa. B npouecce 3amuThl oT4éTa MO Ja-
O0opaTopHOil paboTe mpenoiaBaresb MPOBEPSET 3HAHUE OCHOBHBIX 3aKOHOB, Ha KOTO-
pBIX Oazupyercs u3ydaeMoe sIBICHHE, a TakKe MPaBUILHOCTh U CAMOCTOSITENILHOCTD
HalMCaHue OTYETA.

Lenpto camocmosamenvrot padomuvl 0OyHAIOUIMXCS MPU U3YYEHUH HACTOSLIEH
y4eOHOW AMCIMIINHBI SBJSETCS BBHIPAOOTKA MMM HABBIKOB PabOThl C HAy4YHOU U
y4eOHOH JUTepaTypoH, a Takxke pa3BUTHE Y OOyYarOUIMXCsl YCTOMYMBBIX CIIOCOOHO-
CTEeH K CAaMOCTOSITEIbHOMY H3y4YCHHUIO M 00pabOTKe MOITy4eHHOW HH(POPMAIIUH.

B mporecce camocToATensHON pabOThl 00yYaromUics JAOKEH BOCIIPUHUMATS,
OCMBICIIMBATh U YIIyOJsATh MOMydaeMyto HHPOPMAIUIO, peliaTh IPAKTHUECKHUE 3a/1a-
YU, OATOTABINBATE JTOKJIAbI, BHITOJHITEH JOMAIITHUE 3aJJaHusl, OBJIaAeBaTh mpodec-
CHOHAJIbHO HEOoOXOIMMBIMU HaBbikamu. CamocTosATenbHas pabora oOydarorierocs
BeCbMa MHOT000pa3Ha U cojiepkarenbHa. OHa BKIIIOYAET CIASAYIOUINE BUIbI 3aHATHI:
— CaMOCTOSITENIbHBIA MOAOOp, H3yYeHHE, KOHCIEKTHPOBAHME, aHalM3 ydeOHO-
METOIMYECKONW U HAYYHOM JIMTEPATYpPhl, NIEPUOANYECKUX HAYUYHBIX U3JAHUN,
—HUHJIMBHUyaJbHasi TBOpUecKass paboTa MO OCMBICIEHUIO COOpaHHOW MHpOpMaINH,
MPOBEICHUIO CPABHUTEILHOIO aHAJIN3a U CUHTE3a MaTepUalioB, MOTYYEHHBIX U3 pa3-
HBIX HCTOYHUKOB, HHTEPIIPETAIMU NH(HOPMALINH, BHITOIHEHUE IOMAITHUX 3a/1aHH;
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— 3aBEPIIAIOIINI 3Tall CaMOCTOSTENBHOM PabOThI — MOATOTOBKA K Ccllaue AK3amMeHa 10
JTUCLUUIUIMHE, MPeAnoararoiias HHTErpauio U CUCTEMAaTH3alUI0 BCEX MOTYyUYEHHBIX
IIPU U3yYEeHUH Y4eOHOMN AUCLUIUIMHBI 3HAHUM.

[To ITonoxeHuo O CaMOCTOSATENBbHONW paboTe CTYyACHTOB YHHUBEPCUTETA CO-
JepKaHuEe BHEAYJUTOPHOM CaMOCTOSATENbHOW paOOThI JJIsi U3y4YEHUs AUCIUTLIUHBI
«Dusmka» MOXKET ObITh PEKOMEHIOBAHO B COOTBETCTBUHU CO CIICAYIOIIMMH €€ BUa-
MU, Pa3/IeJICHHBIMHU 110 1I€JICBOMY MPU3HAKY:

a) JUJIsl OBJIAJICHUS 3HAHUSIMU:
- yTeHue TekcTa (yueOHuKa, IepBOMCTOYHUKA, IONOJHUTEILHON IUTEpaTyphl);
- COCTABJICHUE IIJIaHA TEKCTA;
- KOHCIIEKTUPOBAHUE TEKCTA;
- paboTa co CJIOBapsIMU U CIIPAaBOYHUKAMU;
- paboTa ¢ JIEKTPOHHBIMU MH(GOPMAIIMOHHBIMU pecypcaMu U UHPOPMAIIMOHHOM Te-
JIEKOMMYHUKAIIMOHHOW ceTh VHTEpHET U 1p.;
0) J1sl 3aKpeIyICHUs U CUCTEMAaTU3alliy 3HAHUM:
- paboTa ¢ KOHCIIEKTOM JeKInH (00paboTKa TEeKCTa);
-paboTa Haja yuyeOHbIM MaTepuanioM (yueOHMKA, MEPBOUCTOUYHUKA, JOMOJIHUTEIHHOM
JUTEPATYPHI);
- COCTaBJICHUE TIJIaHA U TE€3UCOB OTBETA;
- COCTaBJICHUE aJTLOOMOB, TAOJIMII, CXEM JIJIsi CUCTEeMaTU3alluu y4eOHOro MaTepuaa;
- OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;
MOJATOTOBKA TE€3UCOB COOOIIECHUH K BHICTYIUICHUIO Ha MPAKTHYECKOM 3aHSTHH;
- IOJITOTOBKA K CAAa4e 3a4eTa u ap.;
B) 111 GOpMUPOBAHUST YMEHHUI 1 HABBIKOB:
- pelieHre (GU3MYECKUX 3a/1a4;
-MIPOEKTUPOBAHUE U MOJICTUPOBAHHUE PA3HBIX BUIOB M KOMIIOHEHTOB Mpodeccro-
HaJILHOU JIEATECIbHOCTH.

B npouecce nzyuenus nuctuminibl «Ousukay BaKHO MOCTOSHHO MOMOJIHSITH
U pacCIIMPSITh CBOM 3HaHUs. M3ydueHue peKoMeHJOBaHHOW JTUTEPaTyphl U IPYTrUX MC-
TOYHUKOB MH(OpPMAIIUU SIBJSETCS BAXXHOW COCTABHOW YaCThIO BOCIPHUATHS U yCBOE-
HUSI HOBBIX 3HaHUM. KpoMe Toro, HeOOXOJIUMO OTMETHUTh, YTO, B OMPEACICHHOM
CMBICJIE, KaueCTBEHHBIH YpPOBEHb BCEW CaMOCTOSTEILHON paboThl 00YydYarOIIErocs
OTIpEeNIeIACTCS YPOBHEM CaMOKOHTPOJIS.

Tekymunii KOHTPOJIb 3HAHUN CTYAEHTOB OCYILECTBISAETCS [0 UTOraM:
- pabOTHI HA MPAKTUYECKUX 3aAHATHUSAX,

- BBITIOJTHEHUS M 3alTUTHI OTYETOB T10 JIA0OPATOPHBIM padboTamM,

- pe3yJIbTaTOB PEIICHUSI PACYETHBIX U CUTYalIMOHHBIX 33/1a4.
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