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Mporpamma aucumnnuHbl "®usmuka”; 050100.62 MNepnarornyeckoe 0bpas3oBaHme; OOLEHT, K.H. (LoueHT) A3aH4yeeB H.M. , DOLEHT, K.H.
(moueHT) MapHaesa I".W. , ctapwwuii npenogaeatens, 6/c PycaHosa N.A.

Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (ZoueHT) AzaHyeeB H.M. kacpenpa
obpazoBaTefibHbIX TEXHOMOMNA B OM3MKe Hay4YHO-Neaarornieckoe oTaeneHue ,
NMAzancheev@kpfu.ru ; goueHT, K.H. (BoueHT) MapHaesa .M. kadpenpa obpasoBaTefibHbIX
TEXHONOrM B (pnaunke Hay4Ho-negarorudeckoe otaenenne , Guzel.Garnaeva@kpfu.ru ; ctapuwnmia
npenoaaeatenb, 6/c PycaHoBa V.A. kadpenpa obpasoBaTenbHbiX TEXHONOIMIA B oM3MKe
Hay4YHo-negparormnyeckoe otgenexme , IARusanova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B naHHOM Kypce nanaratotcst omMamyeckmne 0CHOBbI MexaHuKu, konebaHuii 1 BOMH, MONEKYNSIPHOM
PU3NKM N TEPMOOVHAMUKN, SNEKTPUYECTBA U MarHeT13ma, ONTUKW, aTOMHOM U SSAEPHON ON3UKN.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.1 NpodgeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol Nnporpammbl 050100.62 Mepnarormyeckoe obpaszoBaHNe 1 OTHOCKTCS K
BapuaTtusHom Yyactun. OcsavBaeTcs Ha 4 Kypce, 7 CeMecTp.

MartemaTtnyeckuii 1 ecTeCTBEHHOHaYYHbI LINKII.

Kypc cpmankm nornyeckmn yBsiaaH co BCEMM ONCLMNINHAMM yKa3aHHOMo LMkna. YCnewHoe yCBOeHne
LaHHOTO Kypca TpebyeT 3HaHWUA (OU3NKK 1 MaTEMATUKWN B paMKax

nporpamMmbl cpe,uHe|7| WKONbI, & TAKXe 31eMEHTOB BbICLIEN MATEMATUKN, n3y4yaeMblX B YHUBEPCUTETE.
TeopeTquCKaﬂ cocCTtaBndowasn Kypca oononHAaeTcsa npaktn4eCkKnMn 3aHATUNAMN

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

PacwuncpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-14 CnocobeH NPUMEHSATb OCHOBHbIE METObI 3aWMTbI
(OBILEKYNIbTYPHBIE NPOW3BOACTBEHHOrO NepcoHana N HaceneHns OT BO3MOXHbIX
KOMI‘IGTéHLI,I/YI/?) NoCneacTBUiA aBapwuiA, KatacTpod, CTUXMIAHBIX 6eACTBUIA,
TexHVKy 6€30MacHOCTM Ha NPOM3BOACTBE
OK-5 crnocobeH camocTosiTENbHO NprobpeTaTtb 1 MCMONb30BaTL B
(0bLwekynbTypHbIE MNPaKTUYECKOWN OEATENbHOCTU HOBbIE 3HAHUS N YMEHUS,
KOMNeTeHLmm) CTPEMUTCSH K CAMOPa3BUTUIO
(OBILEKyNbTYPHbIE cnocobeH NoHMMaTb CYLWHOCTb U npo6 NeMbl pasBuTUS
KOMMETEHLM) COBPEMEHHOr0 MHAPOPMaLIMOHHOro obLecTBa
OK-8 crnocobeH pabotatb ¢ MHdopMaLmen B rnobanbHbIX
(oBwekynkTypHLie KOMMbIOTEPHbIX CETSX
KOMMeTeHuun) P
OK-9 cnocobeH cBOHBOAHO MONMb30BATLCS PYCCKMM SI3bIKOM Y OOHUM
(0BLeKkynbTypHbIE N3 MHOCTPAHHbIX S3bIKOB HA YPOBHE, HEOOXOANMOM ONs
KOMNeTeHLmm) BbINOMIHEHNS NPOGPECCUOHANbHbIX 3a4ad
[K-18 cnocobeH aHanMampoBaTh 1 BblbMpaTtb MeToabl U CpencTsa
(MPocheccuoHanbHble obecneyeHuns I/IHC*)(? MaLVOHHOW 6pe30naCHocw| '
KOMreTeHuun) P
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
crnocobeH Ncnonb3oBaTb OCHOBHbIE 3aKOHbI
MK-3 €CTeCTBEeHHOHAay4HbIX OUCUUNNNH B FlpOC*)eCCVIOHaﬂbHOVI
OeATEeNbHOCTU N 3KCnnyaTtnpoBaTtb COBPEMEHHOE 3NTIEKTPOHHOE

Lncpp komneteHLUN

npodbeccrmoHanbHble

(Ko?meeHumm) obopyaoBaHve 1 MHPOPMALMOHHO-KOMMYHUKALMOHHbIE
TEXHONOrMn B COOTBETCTBUM C Liensammn obpa3oBaTenbHOM
nporpammbl 6akanaepa

MK-5

(NPOMECCHOHANTbHbIE CnocobeH ocylWecTBNATb U 0OOCHOBbLIBATL BLIOOP MPOEKTHbIX

KOMNETEHLIAN) pelweHuii No Buaam obecneveHns NHEHOPMALIMOHHBIX CUCTEM

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

-CpVI3I/I'-IGCKI/Ie 3aKOHbl 1 Teopunn C NpuMeHeHNEM a0eKBaTHOro MaremMaTn4eckoro annapara,
KONMM4YECTBEHHOE ONMMCaHNe CBOWNCTB MOLENbHbIX CUCTEM,; CTPOUTb C*)I/I3VI‘-IGCKVI€ mMonenn.

-NOHUMAaTb POoNb PU3NKKN KakK OCHOBbl BCEro COBPEMEHHOIo ECTECTBO3HAHWS;

-MOHMMATb CYLWHOCTb 1 CoUMabHYO 3HAYMMOCTb CBOEi Byayler Nnpodeccumn, OCHOBHbIE NPO6IeMbI
OVCUMNAVH, ONpenensiowmx KOHKPeTHY0 06n1acTb ero oesiTenbHOCTU, BUAETb X B3aUMOCBSI3b B
LEeNoCTHON cucTeMe 3HaHUI

2. DONIXEH yMeTb:

yMETb MoOennpoBsaTb BO3HUKaKOLWME B I'IpaKTI/I‘-IeCKOVI OeATeNnbHOCTU CUTyaunn, nasatb UxX
Konmn4ectBeHHoOEe onncaHme 1 BbINO/HATb aHaln3 peleHns

3. DONXEH BnaneThb:

BnageTb TeopeTuyeckoi 6asoi, 6e3 KOTOPOI HEBO3MOXHA yCnelHas NpodeccroHanbHas
n0edatTe/ibHOCTb

Buabl yuebHol paboTbl N0 AMCLMNNUHE: ayAUTOPHAs (Nekumm, npakTmyeckue, nabopatopHble
3aHATMA) U caMOCTosTENbHASA (MOArOTOBKA K MPAKTUYECKUM 1 NabopaTOPHbIM 3aHATUSIM,
BbIMONHEHME [OMAWHNX KOHTPOJbHbIX paborT).

4. CTpyKkTypa 1 cogepxaHvue OUCLUMNIUHBI MOAyns
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 7 CEMECTpeE.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOoMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Hey..).
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4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AuCUMnIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

Buabl un yachbl

ayauTopHom pabortbl,
Paspen ¥ P P

Hepens MX TPy A0EMKOCTb Tekywume coopmbl
N 'D'"Kn"g;lr;,'m"b'/ CeMecmcemecrpa (B yacax) KOHTpoOnsi
Nekunn MpakTnyeckuellabopatopHbie
t 3aHaATUA paboTbi
YCTHbI ONpocC
1.Tema 1. MexaHuka 7 14 | 3 7 0 fomaliiee

3agaHune

Tema 2. MonekynpHas YCTHbIA OrpocC

2.|dpnsmka n 7 5-8 2 6 0 ggMaall_.'UMHeee
TepMoavHammka A
YCTHbI ONpocC
Tema 3. SnekTpnyecTso NoMalHee
3-n marveTnam 7 9-11 3 7 0 3ananme

Tema 4. OnTtuka. YCTHbIA ONpoC

4.|OcHOBbI KBAHTOBOM 7 12-15 4 6 0 Aomallnee
pumanku 3agaHue
KOHTPO/bHas
paboTta
S. lTe:nfoi' v? ;ngHme 7 16-18 2 2 0 fnomaiiuHee
3apaHue
Tema . Ntorosas 7 0 0 0 saueT

" |dopma KoHTponSA

UTtoro 14 28 0

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. MexaHuKa
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

CurcTeMbl oTcHeTa. TPaeKTopusl, ANnHA NyTW, CKOPOCTb, YCKOPEHME N ero COCTaBNSoWME.
KnHematumka n onHammka matepuanbHoi Toukn. KnHematvka n guHammka teepaoro tena. Pabora,
MOLLHOCTb, 3HEPIrNst MexaHN4eckoro asmxeHns. KnHetmnyeckas n noteHumanbHas aHeprust. 3aKoHbl
coxpaHeHusi B MexaHuke. KonebaHus. MapMoHmyeckme konebaHns. 3atyxarolme 1 BbiHyXAEHHbIE
konebaHuns. Pe3oHaHc

npakTudeckoe 3aHsitne (7 yaca(os)):

HaxoxneHwne TpaekTopun MaTepmaanon TOYKW MO U3BECTHOMN CKOPOCTH. BbluncneHne KOMNOHEHT
YCKOpPEHUA npn ABNXeHMN no OKPY>XHOCTWN. 3aKkoH COoXpaHeHus MeXaHNn4yeckom aHeprnun ons
cBoboHoro nageHust Ten. BeluncnexHne YCKOpPEHNA cBob6oOHOro nageHust B6nnam NOBEPXHOCTU
3emnn. I'IpMMeHeva 3aKoHOB HblOTOHA K MccnenoBaHuto Pa3nnyHbIX OBVXEHUN. [1BNUXEHME TOUKM
NO OKPYXHOCTHW. ONIEMEHTbI KNHEMATUKMN BpawaTenbHOro ABM>XeHus. CB43b NMHENHbIX U YrnoBbIX
KnHeMatn4ecknx BeJin4mH. BeKTOpr yrn030|7| CKOPOCTKU 1 yrnoBoro yCkopeHus.

Tema 2. MonekynpHasi ousmka u TepMoguHamMmuKa
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Cratuctnyeckuii 1 TepMOLAMHAMUYECKUIA METOObI MCCnefoBaHuii. TepMogmHamMmyeckas cuctema u
ee xapaktepuctuku. Temnepatypa 1 TemnepartypHble wkanbl. OCHOBHbIE MONOXEHMS
MONEKYNSPHO-KMHETMYECKOW Teopun. Moaenb ngeanbHoOro rasa. 3akoHbl naeanbHoOro rasa.
N3oTepMmunyeckune, naobapuryeckme n nsoxopudeckune npoueccol. Ma3 BaH-gep-Baanbca.
BpoyHoBckoe nBuxeHne. CpenHee YMCO CTONKHOBEHWUIA U cpeaHss AnnHa cBoboaHoro npobera
Monekyn. Bakyym. OcHoOBbI TepMoaMHaMuUkn. BHyTpeHHsS aHeprus.Pabota n Tennota. BHyTpeHHsIs
3Heprus BewwecTtsa. Yncno creneHel cBoboabl Monekynbl. 3aKOH paBHOMEPHOMO pacnpeneneHns
3Hepruv no cteneHsm ceobonbl Monekyn. MNepBoe Havano TepMoanHamMmkun. dHTponus. Bropoe
Hayano TepMoaMHamMukn. 3akoH Bo3pacTaHus aHTponuu. Pabota n sHeprusi. Pabota nepemMeHHoi
CWJTbl, MOWHOCTb, KUHE-TU4yeckas aHeprus. lNoteHunanbHble 1 guccunaTuBHbIE CUIbI.
Mo-TeHuunanbHag aHeprug. CBA3b CUnbl C NOTEHUManbHoOM aHepruen. CoxpaHeHne nonHoMm
MEXaHWYeCKOM SHeprum MatepranbHOM TOYKW B NoNe NoTeHUnanbHbIX CUI.

npaktnyeckoe 3aHsitne (6 4aca(os)):

OCHOBHbIE MONOXEHUSI MONEKYNSIPHO-KNMHETMYecKol Teopun. Moaenb naoeanbHoro rasa. 3akoHsbl
noeanbHoro rasa. Miaotepmmyeckue, nsobapuyeckme 1 M3oxopudeckme npoueccsl. BeluncneHve
paboTbl NpK pasnnyHbIX Npoueccax. bpoyHoBckoe OBuxeHne. CpenHee YNCNO CTONKHOBEHWUIA 1
cpelnHsas onnHa ceoboaHoro npobera Monekysn.

Tema 3. AnekTpNYECTBO N MarHETU3M
JNleKLMoHHoe 3aHsitue (3 4aca(os)):

Baanmopnenctene anekTpnyeckmx 3apsnos. Anektpudeckoe none. HanpsaxeHHOCTb 1 noTeHuman
anekTpuyeckoro nons. NpoBOAHWKN 1 OAN3NEKTPUKM B 3NEKTPUYECKOM none. INeKTPUYECKnin Tok.
OnekTpmyeckoe conpoTmeneHme npoeoaHuka. 3akoH Oma. CTopoHHue cunbl. 90C MCTOYHUKA.
MarHuTHoe none nNpoBOAHMKA C TOKOM. [lecTBMEe MarHMTHOro Nons Ha NPOBOAHUK C TOKOM. Cuna
Amnepa. Cuna JlopeHua. dnekTpoMarHutHas nHaykums. ['eHepauns nepeMeHHoro toka.MarHnTHble
CBOICTBA BewecTBa. ONekTpoMarHnTHole konebaHns. SNeKTPOMarHMTHbIE BOMHbI.

npakTnyeckoe 3aHsitne (7 4aca(os)):

BblumcneHne napameTpoB 9NeKTPOCTATYECKOr0 MNoNAs CUCTEMbI TOYEYHbIX 3apPSO00B U 3aPSAXEHHbIX
Ten. MNone aunons. Ounonb BO BHelWHeM none. BoluncneHune pabotbl B anekTpocTatuke. PaboTa v
MOLWHOCTb B Lenu noctosiHHoro toka. KM uenu. MNpumeHeHne npasun Kupxroga ons pacyera
pa3BeTBEHHbIX Lenen. PacyeT MarHUTHOro Nons NNOCKMX NPOBOAHMKOB. [puMeHeHne 3akoHa
NonHoro Toka. PacyeTt cunbl B3auMooencTens NpoBOAHMOB C TOKOM. BblunucneHvne oencreyowero
3Ha4YeHUs NepPeMEHHOro ToKa.

Tema 4. Ontuka. OCHOBbI KBAHTOBOM (PU3UKU
JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

Pa3BuTne npencraBneHnin 0 Nnpmpoae ceeta. 3akoHbl reoMeTpmyeckon ontukun. ucnepcums un
nornoweHune ceeta. IHTepdepeHuma n angppakums ceeta. lNongpusaums ceeta. Tennosoe
n3nyyeHne. 3akoHbl n3nyvyeHns abcontoTHO YepHoro Tena. 'mnoTesa MnaHka. PoToadPAEKT.
YpaBHeHve SitHwTernHa ansa dootoagodoekTa. JasneHne ceeta. CnekTpbl aTOMOB U MONEKY.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

MocTpoeHne n3obpaxeHnii B NMH3ax U 3epkanax. NpocBeTneHne onTukn. Pacyet
NHTEPMEPEHLIMOHHOM KapTWHBbI. [pMeHeHUst MHTepdbepeHuUnn 1 andpakuunn.

Tema 5. CTpoeHue aToMOB U ssaep
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

OnbiTbl Pesepdopaa. Popmyna Pesepdopaa. Noctynatel bopa. Mogens atoma Bogopoaa.
CnexTpanbHble cepun Bogopona. OnbiT ®panka v Nepua. OnbiT WTepHa u Mepnaxa. Victopnyeckas
ponb Monenu atoma Pesepgoopaa-bopa.

npakrtnyeckoe 3aHsitne (2 4aca(os)):
MocTtynatbl Bopa. Mogenb atoma Bogopoaa. CnektpanbHble cepum BOLOPOa.

4.3 CTpyKTypa 1 copepxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)
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Buabl
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh g‘:ﬂ%’:‘;'o';‘;’:;gzg;
AuncumnnuHel pcemeCTpa pa6oTbl (B yacax) 260ThI
CTYLEHTOB P
noaroToBka
JomauwHero 10 ggz::JmH:e
1.[Tema 1. MexaHuka 7 1-4 [3adaHus
noaroToBka K o
T
YCTHOMY OMpOCY 3 YCTHbI ONpocC
noaroToBka
omalHee
Tema 2. MonekynpHas nomallHero 10 3ﬂauaH|/|e
2.|cpunsnka un 7 5-8 |3anaHuns
TepMoanHammka noaroToBka K o
THbI On
YCTHOMY Onpocy 3 ye onpoc
noaroToBK
ﬂgﬂa%gerg 10 AoMallHee
Tema 3. OnekTpu4ecTso 3afaHue
3. 7 9-11 |3adaHus
N MarHeTn3m S —————
THbIN on
YCTHOMY Onpocy 3 ye onpoc
noaroToBka
oMalHee
Tema 4. OnTuKa. [IOMallHEro 10 gauaHme
4.|OcHOBbI KBAHTOBOW 7 12-15 |3aAaHu4
oU3NKN NOAroToBKa K o
THbI On
YCTHOMY Onpocy 3 ye onpoc
noaroToBka
JomauwHero 10 ggzgﬁmH:e
Tema 5. CTpoeHue 3afdaHus
S. 7 16-18
aTtoMOB 1 siAep NOAroToBkKa kK
y KOHTPONbHas
KOHTPONbHOW 4 paboTa
paboTte
Ntoro 66

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hOpMbl 06yUeHUs

OTAnynTeNnbHOM 0COBEHHOCTBIO Kypca SIBASIETCS MPUMEHEHNE B HEM MOLYNIbHO-PEATUHIOBOA
CUCTEMbI, NpY peanu3aumm KOTOpOoKr NOCTOAHHO KOHTPONMMPYETCS YPOBEHb 3HAHWNA CTyAeHTa.
Hanunune oba3atenbHbIX AN UTOTOBOM aTtTecTaumm KOHTPOSbHbIX TOYEK NPUHYXAAET K aKTUBHOM
paboTe cTyneHTa B TeYeHne Bcero cemecTpa. ns Toro 4tobbl 3anHTEpecoBaTb CTyAeHTa Npu
NOArOTOBKE K 3aHATUIO, KaX0e CEMMHAPCKOE 3aHATUSA YaCcTO HaYMHAEeTCs C
3KCMPEeCC-MUHN-KOHTPONbHOW paboTbl, pe3ynbTaT KOTOPO MOXET CyLEeCTBEHHbIM 06pa30M MOBNATb
Ha UTOroByO oLeHKy cTyaeHTa. ObpaTHas cBSi3b 06ecneynBaeTcst TeM, HTO IEKTOP BEAET OAHY M3
CeMNHaPCKKX rpynmn 1 MOXEeT onepaTnBHO CKOPPEKTMPOBATL JIEKLMOHHbBIN KYpC B 3aBMCUMOCTHU OT
NOJTy4EeHHbIX HA CEMUHAPCKOM 3aHATUM U NPU MPOXOXAEHUN KOHTPOJbHbIX TOYEK Pe3ynbTaTos B
ycBoeHun matepuana. CeMuHapckme 3aHATMS NPonCXoaaT B popMe AUCKyCCum npenogasaTens co
cTygeHTamm (aHanor "Kpyrnoro crona', npenogasaresto B KOTOPOM OTBOAUTCS ponb Beaylero). B
X0[4e HUX KaXAbl U3 y4aCTHUKOB - CTYOEHTbl UK NpenoaasaTenb - UMeloT NpaBo 3a4asaTtb BOMPOCHI
1 y4acTBOBaTb B BblpabOTKe aibTEPHATMBHbIX PeleHnii pa3brpaemblx 3aaay. Takum obpasom, Ha
CEMMHAPCKMX 3aHATUSIX peannadyeTcs NHTepakTuBHas doopma o0byyeHus.

BaxHoit hopmoii 0by4eHns SBNSIHOTCS KONTOKBUYMbI, NPOBOAMMbIE B hopme Becenbl npenoaasatens
CO CTYLIEHTOM, B KOTOPYO MPW XeNnaHnM MOXEeT BMEWMBATbCS NoO0I CTyAEHT CEMUHAPCKO rpynnbl.
3n0echb (a He TONbKO Ha CEMUHAPCKMX 3aHSATUSIX) CTYAEHT MOXET MONMy4ynMTb OTBETHI HA BCE
VHTEpPECyoLWMe ero BONpochl No npeamerty.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MexaHuka
JoMalHee 3afaHune , NpUMepHble BOMpPOCHI:

HaxoxaeHune coctaBnstowmx YCKOPEHUA 1 NONHOIro YCKOPEHUA. YDaBHeHVISI paBHOMEPHOIo "
[paBHOYCKOPEHHOI o OBUXeHnn. CBa3b NMMHENHBIX 1 YrnoBbliX KNHEMATUYECKUX BENTNYHNH.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

Cuctembl otcyeTa. KnHematmka n guHammka MaTepmaanon TOYkN. KuHemaTunka n guHammka
TBEPLOOro TENA. Pa60Ta, MOLWHOCTb, 3HEPINA MEXaHNYECKOro ABNUXKEHUA. KnHeTtunyeckas n
noteHunanbHas aHepruns. 3aKOoHbl COXpaHEeHUA B MEXaHUKeE. KonebaHus. rapMOHVI‘-IeCKVIe
KonebaHus. 3aTyxa+omV|e M BblHYXEHHbIE konebaHus. Pe3oHaHc.

Tema 2. MonekynpHasi ousmka u TepMoguHamMmuKa
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

BbluncneHune paboTbl Npu pasnmyHbIX NpoLeccax naeanbHoro rasa. HaxoxneHvne Kputnyeckmx
napameTpoB rasa BaH-gep-Baanbca. bpoyHoBckoe aBuxeHue. CpenHee 4Mcno CTONKHOBEHWI U
cpenHsas onnHa ceoboaHoro npobera Moneky .

YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOCHI:

Cratnctnyeckuii 1 TepMOAMHAMUYECKUIA METOObI UCCNefoBaHWi. TepMognHaMmyeckas cuctema n ee
xapakTepucTukn. OCHOBHbIE MONOXEHNS MONEKYNSAPHO-KUHETUYECKON Teopun. Mogenb ngeanbHoro
rasa. 3akoHbl naeanbHoro rasa. Mlsotepmuyeckne, nobapmyeckmne n n3oxopmyeckne npoLecchl.
BpoyHoBckoe nBuxeHne. CpefnHee YUCO CTONKHOBEHWUIA U cpeaHss annHa cBoboaHoro npobera
Monekyn. Bakyym. OcHoOBbI TepMoaMHaMukn. BHyTpeHHsS aHeprusi.Pabota n Tennota. BHyTpeHHsIs
3Heprus BewwecTtsa. Yncno creneHel cBoboabl Monekynbl. 3aKOH paBHOMEPHOMO pacnpeneneHms
3Heprum no cteneHsM ceobonbl Monekyn. MNepBoe HaYano TepPMOANHAMMKM - 3aKOH COXPaHEeHUs
SHeprun. SHTponus. Bropoe Havano TepMoanHaMukun. 3akoH BO3pacTaHUs SHTPOMUN.

Tema 3. AnekTpnYECTBO N MarHETU3M
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

BbluncneHne napaMeTpoB 3M1EKTPOCTATYECKOro MO CUCTEMbI TOYEYHbBIX 3aPSAL0B U 3aPAXKEHHbIX
Ten. BoluncneHnne paboTbl B anekTpocTaTtuke. MNpumeHeHne npasun Kupxrodga ons pacyeta
pas3BETBNEHHbIX Lenen. PacyeT MarHUTHOro nNons NNOCKUX NPOBOAHNKOB. [IpMMEHeHNE 3aKoHa
nonHoro Toka. Pacyet cunbl B3anMoOencTsns NPOBOAHMOB C TOKOM. BbluncneHvne oencTeyowero
3Ha4YeHNs NePEMEHHOro ToKa.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

onekTpuyeckoe none. CeA3b HANPSAXEHHOCTW M NOTEHLMana anekTpn4eckoro nons. SnekTpuyeckunin
TOK. 3akoH Oma. 3[1C nctoyHuka. 3akoH brno-Caeapa. 3akoH Amnepa. Cuna JlopeHua. TpaekTopus
OBUXEHUS 3apSXEHHON 4acTuLbl B MArHUTHOM none. 3nekTpoMarHutHas nHaykums. MarHuTHbole
CBOICTBA BewecTBa. ONeKTpoOMarHNTHble konebaHus.

Tema 4. Ontuka. OCHOBbI KBAHTOBOM (OU3MUKU
JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

MocTpoeHne n3obpaxeHnii B IMH3ax 1 3epkanax. NpocseTneHne ontukn. Pacyer
NHTEepPdEepPEHLMOHHON KapTUHbI

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

3akoHbl reoMeTpuyeckon ontukun. ucnepcmsa n nornoweHue ceeta. NHTepdepeHumsa n gudgpakums
ceeta. [Nondpnsaums ceeta. 3akoHbl N3Ny4YeHns abcontoTHO YepHoro Tena. PotoadpdpekT. laBneHme
ceerta.

Tema 5. CtpoeHue aToMOB U saep
LoMaluHee 3afaHune , NpUMepHbIE BONPOCHI:
3agayum no NpornaeHHoMy matepuany
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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OnbiThl Pesepopopaa. MNMoctynatel Bopa. Mogens atoma Bogopona. CnektpanbHble cepum BOAOPOa.
OnbIT ®paHka u MNepua. OnbiT WTepHa n Nepnaxa.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:
Bonpocbl k 3a4ety

MEXAHNKA

Cuctembl oTcyeTa. TpaekTopusi, 4fIMHA NyTW, CKOPOCTb, YCKOPEHUE U ero CocTaBnstowwme.
KuHematuka v oMHamMuka matepvanbHoi Toukn. KnHemaTvka n auHamuka teepnoro tena. Pabora,
MOLLHOCTb, 3HEPIUsi MEXaHNYECKOro ABMXeHMs. KnHeTtnyeckas v noteHumanbHas aHeprmsl. 3akoHbl
COXpPaHEeHsl B MexaHuike.

Konebanus. MapmoHuyeckue konebaHns. 3atyxaolume n BblHyXaeHHble konebaHus. PesoHaHc
MOJEKYJTAPHAA ®N3UKA N TEPMOOVNHAMWKA

CTaTtucTMYeckuii 1 TepMOANHAMUYECKMA METOAbl UCCNenoBaHMi. TepMoarHaMmyeckas cuctema um
ee xapaktepuctuku. Temnepatypa v TemnepatypHble wkanbl. OCHOBHbIE NONOXEHUS
MONEKYNsSPHO-KUHETUYecKon Teopun. Moaenb naeanbHoro rasa. 3akoHbl aeanbHoro rasa.
N3oTepmnyeckne, nsobapuyeckue n nsoxopuyeckme npoueccol. a3 BaH-aep-Baanbca.
BpoyHoBckoe aBuxeHue. CpefHee YMCNo CTONKHOBEHWUI 1 CpefHsis anvHa ceoboaHoro npobera
Monekyn. Bakyym. OcHoBbl TepMoaMHaMUKK. BHyTpeHHsst aHeprus.PaboTta n Tennota. Yucno
cTeneHel cBob6o4bl MONEKyNbl. 3aKOH PaBHOMEPHOIO pacnpeaeneHnst 3Heprum no CTeneHsIM
cBobobl Monekyn. MNepBoe Ha4yano TepMoaAnHaMUKK. SHTponusi. BTopoe Havano TepMoamHaMuKkm.
3akoH Bo3pacTaHusi 3HTPOMUM.

SJIEKTPNHECTBO N MATHETU3M

BaammogencTene anekTpu4eckux 3apsanoB. SnektTpmyeckoe none. HanpsaxeHHOCTb 1 NoTeHuman
anekTpuyeckoro nons. NpoBooHMKN N ONINEKTPUKN B SNEKTPMUYECKOM None. SNeKTPMYECcKuii Tok.
OnekTpmyeckoe conpoTmeneHme NpoeoaHuka. 3akoH Oma. CTopoHHue cunbl. 90C MCTOYHUKA.
MarHuTHoe none NPoBOAHMKA C TOKOM. [1eCTBUE MarHUTHOro NoNs Ha NPOBOAHUK C TokoM. Cuna
Amnepa. Cuna JlopeHua. 9nekTpoMarHmtHas nHaykums. 'eHepaunsa nepeMeHHoro Toka.MarHuTHble
CBOICTBA BellecTBa. INekTpoMarHUTHble konebaHms. SnekTpoMarHuTHbIE BOJHbI.

OMNTWKA. OcHOBbI KBAHTOBOM (OU3NKN

PasButne npencraBneHnin 0 npupoae ceeta. 3akoHbl reoMeTpryeckon ontukun. ucnepcums un
nornoweHune ceeta. IHTepdepeHums n angppakums ceeta. lNongpusaums ceeta. Tennosoe
n3nyyeHme. 3aKoHbl N3ny4eHns abcontoTHO YepHoro Tena. Mmnotesa MNnaHka. PoToahdeEKT.
YpaBHeHve SitHwTenHa ansa dootoagodoekTa. JasneHne ceeta. CnekTpbl aTOMOB U MONEKY.

CTpoeHune aTomMOB 1 aaep

OnbiTbl Pesepdoopaa. Popmyna Pesepdopaa. Noctynatel bopa. Moaens atoma Bogopoaa.
CnekTtpanbHble cepun Bogopoaa. Onbit dparka n Nepua. OnbiT WrepHa n MNepnaxa. Victopnyeckas
ponb Monenu atoma Pesepgoopaa-bopa.

7.1. OcHOBHas nuTteparypa:

1. ®dusuka: MexaHuka. MexaHnyeckme konebaHns n BonHbl. MonekynspHas cpusmka.
TepmoanHamuka: YuyebHoe nocobue / C.U. KysHeuoB. - 4-e n3a., ucnp. n gon. - M.: By3osckuii
yuyebHuk: HALL UHD®PA-M, 2014. - 248 c¢.: 60x90 1/16. (n) ISBN 978-5-9558-0317-3, 700 ak3.
http://znanium.com/bookread.php?book=412940

2. Kypc dpuaukn. / JlmseHues H.M. - JlaHb, 2012. -672 c.
http://e.lanbook.com/view/book/2780/

3. Kypc obweit donamkm: YuebHoe nocobue / K.b. KaHH. - M.: KYPC: HAL UH®PA-M, 2014. - 360 c.:
60x90 1/16. (nepennet) ISBN 978-5-905554-47-6, 700 k3.

http://znanium.com/bookread.php?book=443435
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7.2. lononHutenbHasa nuteparypa:

1. ATOMHas domauka. TeopeTnyeckne ocHOBbI U nabopaTtopHblil NpakTukyM: Yu. noc. / B.E.pakos,
C.A.Mackeswud 1 ap.; MNon o6bw. pea. A.MN.Knuwerko. - M.: UH®PA-M; MH.: HoB. 3HaHue, 2011. -
333c.: 60x90 1/16. - (Boiclwee 06p.). (n) ISBN 978-5-16-004688-4, 800 aK3.

http://znanium.com/bookread.php?book=218015

2.dusuka. MpakTrkym: YuebHoe nocobue / I'.B. Bpybnesckas, N.A. FoH4apeHko, A.B. NnbtowoHok. -
M.: HAL Undppa-M; MH.: Hos. 3HaHune, 2012. - 286 c.: nn.; 60x90 1/16. - (Bbiclee obpasoBaHue).
(nepennet) ISBN 978-5-16-005340-0, 1200 ak3. http://znanium.com/bookread.php?book=252334

7.3. UHTepHeT-pecypcChbl:

Buknnegus - http://ru.wikipedia.org

NHTepHeT-nopTan obpasoBatenbHbix pecypcoB KDY - http://www.kfu-elearning.ru/
NHTepHeT-nopTan obpasoBatenbHbIX pecypcos no UT - http://www.intuit.ru
WHTepHeT-nopTan pecypcos no maremartuke n gouauke - http://www.allmath.com/
MopTan cpusnkos - http://fizfaka.net/

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMNINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "dunsunka" npegnonaraet NCNoNb30BaHNE CreayoLWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HANMYUN B
3NEeKTPOHHO-bmbnnoteyHon cucteme "ZNANIUM.COM", pocTtyn K KOTOPOW NpeaocTaBfieH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPYnHERLINX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylmnx By30B CTPaHbl, BbICOKOKBANNPULIMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. doHp 6ubnmnotekn COOPMNPOBAH C y4ETOM BCEX
N3MEeHeHNn 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, astTopedoeparhbl, AuccepTauum, aHUMKIONeann, CNoBapu 1 CIPaBOYHUKN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue N3naHna n n3naHms,
BbiNyckaemble nanarencteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSaM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMnoTeYHol cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NPenocTaB/eH
ctyneHTam. 9bC MN3patenbctea "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" N opyrnx Bepywmux n3natenbcTB y4ebHo nMTepartypbl, a TakXe 9NeKTPOHHbIE BepCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTea "/laHb" obecneunBaeT LOCTYN K HAy4YHOIR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmManbHOMy KONMMYECTBY NMPOCOUIbHbBIX HanpasneHnin ¢
cobnoaeHneM BCeEX aBTOPCKUX M CMEXHbIX NPaB.

MepcoHanbHble KOMMbIOTEPbI, MyNbTUMEANAHbBIA NPOEKTOP, HOYTOYKMN.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHunto 050100.62 "MNeparormyeckoe obpasoBaHne” 1 NPouI0 NOArOTOBKM VHghopMaTuka un
WHOCTPAaHHbIV S3blK (QHTNIMACKNIA) .
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