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“?ﬁ ocydapcmeeHHbIlU yHUsepcumem CTO CMK
Wy no 3emneycmpoucmey

1. Pazpaborana Ha kadeape Boiciieit MaremaTuku U puzuku PI'EOY BO «I'Y3» B
COOTBETCTBHUM CO CIEAYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMMU:

— IIpuka3 MunuctepcTBa Hayku M BbIciiero oopazoanusi PO ot 6 anpens 2021r.
No245 «O06 ytBepxkaenun Ilopsika opraHu3alii U OCYIIECTBICHUS 00pa3oBaTelbHON
JEeSTEIBHOCTH 10 00pa30BaTENIbHBIM [IPOrpaMMaM BbICHIET0 00pa30BaHMs — MPOrpaMMam
OakayiaBpuata, MporpaMmmMam CreluaguTeTa, IporpaMMaM MarucTpaTypb».

— @enepaidbHbIl  TOCYAapCTBEHHBIM  00pa30BaTENbHBIM  CTAHAAPT  BBICIIETO
oOpa3zoBanusi — OakamaBpuar 1o HampapieHuto noarotoBku 21.03.03 T'eoxesust u
JTUCTAHIIMOHHOE 30HIUPOBAHME, YTBEPKICHHBINA TTPHKa30M MuHHCTEPCTBA 00pa30BaHUS
u Hayku Poccuiickoit @eneparuu ot 12 aBrycrta 2020 r. N 972.

PaGouass mporpamMmMa  AUCIMIUIMHBI  COCTAaBJI€HA B  paMKaX  OCHOBHOU

npodeccuonanbHoi o0pazoBaTenbHON mporpammbl (OITOIT) Beiciero obpasoBaHus U
YUYHTBIBACT OCOOCHHOCTH O0YUYCHUS TIPY HHKIIO3MBHOM 00pa30BaHUH WHBAIHUJIOB U JIHI] C
OTPaHUYCHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3).

2. YTBep:kaeHa Ha 3aceaHuu Kadeapsl mpoTokoaoMm Ne 8 ot 23.04.2025 r.

3. PazpaboTunku padoyeil mporpaMmabi:
1. Jloment kadenpsl BbICIIEH MaTeMaTHKd H (U3UKA TOCYJIapCTBEHHOTO
YHUBEPCUTETA TI0 3eMJIEYCTPOUCTBY, K.(p-M.H. OkyHeB AlO.

3aM. pykoBogurtensa ¥YMC
Onexcenko O.M.

[Iposepeno
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“?ﬁ ocydapcmeeHHbIlU yHUsepcumem CTO CMK
Wy no 3emneycmpoucmey

1. INTAHUPYEMBIE PE3YJIBTATBI ObBYUYEHUA 110 JUCIHUIIVIMHE, EE
OBBLEM U MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI
1.1 IlepeyeHp MNJIAHUPYEMBIX Pe3yJbTATOB OOYYeHHUS MO JAUCUMILIMHE,
COOTHECEHHBIX ¢ INIAHUPYEMbIMH pPe3yJbTAaTaMH OCBOCHHS 00pa30BaTEJIbHOM
NPOrpamMMel
[lens y4yeOHOW MNUCUMIUIMHBI 3aKJIIOYAETCs B TMOJIYYEHUU OOYy4YaroIIMMUCS
TEOPETHUUECKUX 3HAHUM 111 0a30BON MHXKEHEPHO—(PU3NYECKON MOArOTOBKHU OakaiaBpoB,
MO3BOJISIFOIIMX ~YCHEUNIHO pEIIaTh COBPEMEHHBIE NPHUKIAJAHBIE 33Ja4d, a TaKXKe
(opMUPOBaHNIO MPAKTUUYECKUX HABBIKOB U TOTOBHOCTH K CAMOCTOSATEIbHON pa3paboTke
Y X IPUMEHEHUHU B COCTaBE KOMaH/bI JJIsl peleHus 3a7a4 B IpodecCuoHanbHOM chepe.
3anaun yueOHOM TUCIUILINHBI:
1.U3yyenne OCHOBHBIX (PU3NYECKUX SIBICHUH U  MPOLECCOB; OBJIAJCHHE
(GyHIaMEHTaIbHBIMU TTOHATUSMU, 3aKOHAMU U TEOPUSIMH KJIACCUYECKOW M COBPEMEHHOMN
(bu3HuKY, a TaKKe METOJaMH (PU3NYECKOTO UCCIEAOBaHMUS.
2.0opMupOBaHKE HAYYHOTO MHPOBO33PEHHS M  COBPEMEHHOIO  HAYYHOIO
MBIILICHUS.
3.0BnazeHue mpueMaMM W METOJAaMHU pELICHUs 3a7ad W3 Pas3JIMuHbIX 00yacTeit
(bu3HKH.
4. ITlomyuyeHue KOMIETEHUMH TIO CaMOCTOSTEIIbHOMY H3yY€HUIO Y4YeOHOMH,
HOPMAaTUBHOM U HAyYHOU JIUTEPATYpPhI IO (PU3UKE U CMEKHBIM JTUCHUIUIMHAM;
5. ®opmMupoBaHUE HABBIKOB MTPOBEIECHUS (PU3UUECKOTO IKCIIEPUMEHTA.
6. ®opMUpOBaHHE HABBIKOB (PU3UYECKOIO MOJECIUPOBAHMS MNPUKIAAHBIX 3a7ad
OyyIel criennaIbHOCTH.
[TepeueHp MIaHUPYEMBIX PE3yJbTATOB OOYUEHHUS MO JAUCLHUILIIMHE, COOTHECEHHBIX
C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHHSI 00pa30BaTEIbHOW MPOrpaMMbl NMPUBEICH B
tabmune 1.1.
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Tabauma 1.1 — [Mnanup

ocydapcmeeHHbIlU yHUsepcumem

no 3emseycmpoucmey

CTO CMK

eMbl€ pPe3yJIbTaThl 00yUEHHUs 0 TUCIUILINHE

Komnerenuus Nuaukaropsl Ilnanupyemblie pe3yabTaTbl 00y4eHUs M0
KOMHeTeHHHﬁ AUCHUIIJIMHE, XaPAKTCPU3YIOIINE 3TAIIbI
Kon Conep:xanue (opmupoBaHus KOMIIETEHIUH
KOMIICTCHIIUU
(MM ee 4aCTH)

OIIK-1 | CoocobeH OIIK-1.1 - B oonacmu 3nanus u nonumanus (A) - snameo
pemiarh 3a1a4u Hemonctpupyer 3HaTh OcHoBHBIE (HU3UYECKHE SBJICHHS, TOHSATHS,
npodecCHOHAIb CIIOCOOHOCTb PELICHHS 3aKOHBI U TEOPUH KITACCHYECKON M COBPEMEHHOMN
Hoil 3anaqd . (hH3WKY, TPAaHMIIBI MX TPUMEHUMOCTH. (A-1)

PO eCcCHOHATBHOM B o6nacmu unmennekmyanvnolx Haevikos (B) - ymemo
ACATCIBHOCTH, ACATCILHOCTH Ha | 'Ymern @OpPMyYIUPOBATh PUIMKO—MATEMATHIECKYIO
IPUMEHSA OCHOBE Moelb mpoueccos. (B-1)
MaremMaTuyecky | MaTCMaTHuCCKHX | B oénacmu npaxmuueckux nasvikos (C) - e1adems Hagvikamu
eu eCTeCTvBeHHOHaquHX Baaners TIpuemamu 1 MeTOIaMK pELICHUS KOHKPETHBIX
CCTECTBEHHOHAY SHaHHH 3a/1a4 U3 pa3HbIX o0yacTeil pusuku,

YHBIC 3HAHUA

MO3BOJISIIOIINX B JalbHEHIIIEM PEIIaTh
uHKeHepHsble 3agaun. (C-1)

OIIK-1.2 - [Ipumenser

B oonacmu 3nanua u nonumanusa (A) - snameo

IpUHIUIHATBHBIC 3HaTh | OcroBBI (usnucckoro nccegosanus. (A-1)
0COGEHHOCTH B obnacmu unmennekmyansnolx naeoikoe (B) - ymems
MaTeMAaTUIECKOTO

MOJIETHPOBAHHSE Ymerns Pewatp ¢pusnyeckne u MHXKEeHEpHbIC 3a1a4n. (B-
00BEKTOB, TPOIIECCOB )

- SBIICHILH T B oonacmu npaxmuuecxkux naewvikoe (C) - 6nademsv Hagvikamu
pelieHnu 3aga4y | Biagern MeroamMu TEOPETHUECKOTO U PACUETHOTO
po¢eCCHOHATBHOM uccnemoBanns (C-1)

JIeSITENIbHOCTH

OIIK-1.3 B oonacmu 3nanusa u nonumanus (A) - 3nameo
Hcnoms3yer 3HaTh Meronbt  00pabOTKM  AKCIIEPUMEHTATBHBIX
MaTeMAaTUYCCKUC U JaHHBIX. (A-1)

CCTCCTBCHHOHAYHBIC B obnacmu unmennekmyansnovlx naeovikog (B) - ymems
SHaHM:A UL PCIICHHA YMmersb O1neHnBaTh JOCTOBEPHOCTD MONTY4aeMbIX

3a1a4
po¢heCCHOHATBHOMN
JIESITEIbHOCTH

pe3ynbTartoB. (B-1)

B oonacmu npaxmuuecxkux naewvikos (C) - enademsv HagvlKamu

Baagern

HaBpikamu ipoBeieHIST SKCIEPUMEHTATBHBIX
WCCIIETOBAaHUN Pa3IMIHBIX (PH3HMUECKUX
SIBJICHUH M OLIEHKH MTOTPEUTHOCTH U3MEPEHUM.
(C-D

1.2 MecTo TMCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHOM MPOrpaMMbl.

Hucuunnuna «dusnkay — pyHaameHTanpHas Hayka oos3aTenbHoil yactu (b1.0.07)

JUCHUIITIMH  IIOATOTOBKHU

CTYJICHTOB

JTUCTAHITMOHHOE 30HIUPOBAHUE.
Jucuuminaa uzyvaercs Ha 1-om u 2-oM Kypcax B 1-3 cemecTpax.

no HanpasieHuto 21.03.03 T'eomesuss u
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%‘%& ocydapcmeeHHbIl yHusepcumem CTO CMK
Wy no 3emneycmpoucmey

Jlornueckas u  coaepKaTelabHas  CBSI3b  JUCHUIUIMH, Y4YacTBYIOIIUX B
(GhopMHUPOBaHUM KOMIIETEHIINMI, COAEPKUTCS B HUXKE MTPEACTABICHHON Ta0JIHIIE:

[penmecTByommue Jannast IMocienyoume AMCIMILTHHBI

Komnerenmus
JTUCHUILTHHBI MUCHUILINHA

Teopust MaTemaTnyeckoit 00padoTKH
M3MEpPEHU
dusuka Oomas kaprorpadus
I'eonndopmMaiioHHBIE CHCTEMBI U
TEXHOJIOTUH

dusuka (Kype cpeaHen

OIIK-1
IITKOJTBI)

1.3 O0beM AUCHMILIMHBI B 3a4YE€THBIX €IUHMIAX C YKa3aHHMeM KOJN4YeCTBa
aKaJleMHYecKNX 4YacoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 PpadoTy 00ydawimxcs ¢
npenoaaBarejeM (M0 BHAAM 3aHATHI) M Ha CaMOCTOSITEJbHYIO PpadoTy
00y4aromuxcs

OO6mmas Tpya10E€MKOCTh TUCIUIUTMHBI «DU3KMKa» COCTaBIsIET 7 3a4€THBIX €JIMHHII
1 252 akageMHYECKHUX Yaca.

OO0BEM TUCHUIUIMHBI 110 BUJIaM YUeOHBIX 3aHATHH (B Yacax)

Bcero gacos
ouHas 3a04Has OYHO-320YHas
O0BEM QUCLUIUINHEI (popma bopwmer (opma
00yueHus 00yueHus o0yueHust
OO011ast TDVIOEMKOCTE TUCHUIIINHEL 252 252 252
KonTaktHas pabGoTta oOyuaromuxcs 162 32 94
¢ mpenojaBatereM (MO  BHAAM
y4eOHBIX 3aHSATHI) (BCETO)
AvnuTtopHas paboTa (BCero): 162 32 94
B T. YHACJE:
Jlexkuun 54 12 30
CeMuHAPEBL, TPAKTUYECKUE 3aHITUS 84 18 50
JlaGopaTtopHbie PaOOTHI 24 2 14
KypcoBoe npoeKkTupoBaHue
CamMocrosTenpHas pabora 63 207 123
KonTposn 27 13 35
Bux npomexyTodHOW arrectanuu Ok3 3 3auer, Ok3 3
oOyuarorerocs (3a4eT / 9K3aMeH) 3ur 1,2 dK3aMeH 3ur 1,2

2. COJAEPKAHUE U CTPYKTYPA YUEBHOM JUCHUNJIAHBI
2.1. Conep:xxanue y4eOHOM IMCUMILIMHBI
Copeprxanuie TUCIUILIMHBI BKIIIOYAET CIEIYIOIINE Pa3Aelibl, TEMbI U COJIEpIKaHue
10 TeMaM.
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%‘%& ocydapcmeeHHbIl yHusepcumem CTO CMK
Wy no 3emneycmpoucmey

Paznen 1. Mexanuka

Kunemaruka. Cucrema orcuera. /[Bm>keHue MaTtepualibHOW TOYKH, TPACKTOPHS.
[lepemenieHne U MyTh, CKOPOCTh M YCKOPEHHE, CPEAHUE W MIHOBEHHBIE BEJIMYHHBI.
HopMmanbHO€ 1 TaHr€eHIHAIBHOE YCKOPEHHE.

JAuHamMuka mnmocTrynarejJbHOro aBuvkeHus. IlepBeii 3akoH HeroroHa wu
MHEpUHAIBbHBIE CHUCTEMBI oTcuera. [IpuHimn otHocuTenbHOCTM [anmmies. Mmmynsc u
MHEpUMOHHAsA Macca. B3aumonencreue u cuna. Bropon 3akoH Herorona. Tperuit 3akoH
Hprorona. Cuibl TSAroTeHHs, yIpyroctd, TpeHus. Pabora cuibl, KOHCEpPBATHBHBIC W
HEKOHcepBaTuBHbIE cwiibl. [loTeHnumanbHass sHeprusa. CBsi3b CWIBI C MOTEHIMAIBLHOU
sHepruel. [lonHas mexaHuyeckas SHEPrusl U 3aKOH €€ COXPaHEHHUs. 3aKOH COXPaHEHUSs
nMiyJibca. Kocmuyeckue ckopocTu.

BpamarenabHoe JABHKEHHE. Kunemartnka BpPAILATEIIbHOTO JIBHKCHUS
MATEPUAIIBHOM TOYKHU. YTJOBask CKOPOCTb, YIJIOBOE YCKOpeHHE. MOMEHT HUMITyJIbCa,
MOMEHT CWJIbl, MOMEHT WHEpPLUHU. YPABHCHUE IWHAMUKU BPAIATEJIBHOTO JIBUYKCHMUSI.
3aKOH COXpaHEHHMs MOMEHTa uMmMyJibca. KuHeTuueckass HSHeprus W paboTa IMpu
BpAIATEIbHOM JIBUYKCHUHU.

JAunamuka TtBepaoro Ttejsa. IloctynmaTtenbHO€ M BpamaTelbHOE JIBUKECHUS
tBepaoro tena. LleHTp macc. YpaBHeHue ABMKEHUs LieHTpa macc. [Inockoe aBmxkenue,
MTHOBEHHAsi OCh BpaiieHus. [lapa cuin. MOMEHThI MHEPLIMU PA3IUYHBIX TEJ, TEOpema
I'oitrenca — lltelinepa. Kunernueckasi sHeprust TBEPAOTO TEIA.

DJieMeHThl MeXaHUKH kuakoctel. JlaBnenue. JlamuHapHoe W TypOYJIGHTHOE
TeueHue xkuakoctu. QPopmyna Croxkca wu Ilyazeing. Bs3kocTh KHAKOCTEH U
TUJPABIMYECKOE CONpPOTUBIICHUE. MeanpHas XKUIKOCTh, ypaBHeHHE bepHyium, cuna
Apxumena.

Cunbl uHepumu. HenHepuManbHblE CHCTEMBI OTCYETA, CHJIAa HHEPLUH TpPU
MOCTYIATEeILHOM JIBIDKEHHH, LIEHTpoOekHas u cuiia Kopuomnuca.

Ynpyrue koJsedanus. [apmMoHHueckue KoyieOaHUS W HMX XapaKTEPUCTUKH.
VYpaBHeHUE TapMOHUYECKUX KOJeOaHWW. DHEPreTUYeCKUe COOTHOIICHUS st
rapMOHUYECKOTO ociuuisiTopa. ClokeHHe TapMOHUYECKUX KojeOaHmid. 3aTyXaroliue
koneOanus. Jlorapudpmuueckuid 1ekpeMeHT, HJOOPOTHOCTh. BBIHYKIeHHBIE KOJeOaHUs.
Pe3onanc.

Pasnen 2. MoJsekyasipHas pu3nKa M TEPMOJIMHAMHUKA

JJIeMEeHTbI CTATHCTHYecKOH ¢(u3uku. TepMmoauHaMpueckass cucTeMa U €€
napaMmeTpsl, (QuyKryanuu. MaKpoCOCTOSIHUE U MHUKPOCOCTOSIHMSI,  SHTPOIUS.
Pacnpenenenne Makcsesuta. CpelHHE CKOPOCTH TEIUIOBOTO JBMKEHHMs. JlaBeHMe rasa ¢
TOYKH 3PEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU. Y PABHEHUE COCTOSHUS UACAIBHOIO
raza. bapomerpuueckas ¢popmyina u pactpeneneHue boabimana.

OcHoBbl TepmoamHammuku. OOpaTumble U HeoOpaTuMmble mnpouecchl. llepsoe
HayaJlo TepMOAMHAMHMKHU. PaboTa M KOJIMYECTBO TEIIOTHL. TEmIOEMKOCTh HAEATBHBIX
ra3oB. AanabaTuueckuil mporecc. DHTponus. Bropoe Hauamo TepMOAMHAMUKH U €O
CTaTUCTUYECKUU Xapakrep. Termnosas u xonoauibHas MamumHa. [{nkn Kapuo u ero KII/I.
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%‘%& ocydapcmeeHHbIl yHusepcumem CTO CMK
Wy no 3emneycmpoucmey

SiBnenusi mepenoca. Jlymaa cBoGomgHoro mpobOera. Juddysusa. 3akon Duka.
TemnonpoBonHocTh. 3akoH Dypre. Bsizkoctb. Kunemartndeckwe XapaKTEPUCTHKH
MOJICKYJISIPHOTO JIBHXKCHHSI. MOJICKYJIIPHO-KMHETUYECKasl TPAKTOBKA SIBJICHUI TIepeHOca.
Koaddunments! nuddysnu, TEIIONpoBOHOCTH U BI3KOCTH ra30B, CBS3b MEXy HUMHU.

Paznen 3. DiieKTpr4eCcTBO U MAarHETU3M

DJIEKTPOCTATUKA. ODJEKTPUUECKUUA 3apsl U ero cBoiicTtBa. 3akoH KyilioHa.
HanpsokenHocts anexktpudeckoro mnotig. IlpuHnun cynepnosunuu. IloTtox Bekropa
HaMpSOKEHHOCTH.  JJIEKTpocTatuyeckas Tteopema [aycca. PaGota uw mupkynsmus
AJEKTPOCTATUUECKOro mnoysl. [loTeHnuanm m ero cBsA3p € HANPSIKEHHOCTHIO ITOJIS.
[ToreHuna noJsst TOYEUHOro 3apsiAa U CUCTEMBI 3apsI0B.

DJIeKTPOCTATHYECKOE T0JIe B JAUIJIeKTPUKAX. J[MIOJIbHbIE MOMEHTBHI MOJIEKYJL.
ITome pmunons. [lumosis BO BHEMIHEM 3JEKTpOCTaTHUUeCKOM mnose. [lomspuszanms
nuanekTpukoB.  [lonsipuzoBanHocTh. [lonsipu3anvoHHbIE  3apsibl.  DIEKTPUYECKOE
cMelieHre. JMaieKkTpuueckas MPOHUIIAEMOCTh. YCJIOBUS Ha TpaHUIE pasjena JABYX
TADIICKTPUKOB.

IIpoBoaHMKH B JJIEKTPOCTATHYECKOM moJie. PacnpeneneHue 3apsnoB Ha
MPOBOJIHUKE. DJEKTPUUYECKOE TOJE BHYTPU M BHE MPOBOJHHUKA. DIJIEKTPOCTATHYECKAS
3alIUTa. DNEKTPOEMKOCTh. KOHAEHCATOpPhl. DHEPTUS B3aUMOACHUCTBUS SJICKTPUUECKUX
3apsA0B. DHEPrusl 3apsHKEHHOTO MPOBOJHHMKA W KOHAeHcartopa. [LIOTHOCTH 3HEpruum
BIEKTPUYECKOTO MOJIS.

IocTosiHnbIi JekTpuYecKuil TOK. Cuia M MIOTHOCTh TOKa. 3akoH Oma B
mubdepenumansuoit dpopme. 3akoH Oma s ydacTka IENW W 3aMKHYTOM IIeTH.
PaszBerBnennbie snexkrpudeckue 1enu. [IpaBuna Kupxroda. Pabora u MomHOCTh TOKA.
3akoH J[xxoynsa — JleHna.

MarnutHoe noJsie. Cuna Jlopenua. MarautHas uaaykuusi. Cuna Amnepa. Butok ¢
TOKOM B MAarHMTHOM Tioyiie. MAarHuTHbIA MOMEHT. MarHuTHOE IMOJE€ PaBHOMEPHO
ABWOKyIIerocs: 3apsna. 3akoH buo — CaBapa. MarHuTHoe moJie MPSMOJMHEHMHOIO
MPOBOJAHUKA C TOKOM. TeopeMa O HNUPKYJSLMU BEKTOpA MAarHUTHOW MHAYKIUMU. 3aKOH
MOJTHOTO TOKAa. MaruHuTHOE MoJie JJIMHHOTO COJICHOU/IA.

MarnuTHoe moJjie B BeumecrBe. HamarnmuumBaHue BemiecTBa. J(maMarHeTukw,
napamMarHeTukd W (eppomarHeTuku. HamarHmdeHHOCTh. MOJIGKYJISIpHBIE TOKH.
HanpskeHHOCTh MarHUTHOTO TOJISl. MarHuTHasE TPOHUIIAEMOCTh. Y CJIOBHSI Ha TPAHUIIE
paszeina IByX MarHeTUKOB.

JJIEKTPOMATHUTHAsT MHAYKHUA. HWHAyKnus TOKka B JIBWXKYIIHXCSI U
HETOJBMXKHBIX NpoBoAHMKax. 3akoH dapanesa. IlpaBuio Jlenma. MakcBeiutoBcKas
TPAKTOBKA SIBJICHUS SJICKTPOMAarHUTHOM WHAYKIHMH. BHXpEBOE 3JIEKTPUUECKOE IIOJIE.
Camounaykuus. MHaykTuBHOCTb. MarHutHas 5sHeprus Toka. [LIOTHOCTH sHeprum
MAarHUTHOTO TOJIA.

IlepeMeHHBIH JJIEKTPUYECKUN TOK. YCJIOBHE KBA3UCTALMOHAPHOCTH TOKA.
Konebartenbubiit koHTyp. CBOOOmHBIE KosieOaHus. CoOcTBeHHas uactora. Pe3onanc
HanpspkeHui. IlepemenHblii Tok. BekropHsle nuarpammel. MmnegaHc. AKTHBHas H
PEAKTUBHASI MOITHOCTb.
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%‘%& ocydapcmeeHHbIl yHusepcumem CTO CMK
Wy no 3emneycmpoucmey

Pa3nen 4. Boansl

Yupyrue BosHbl. [loHSATHE BOJIHBI, BOJIHOBOE€ YPaBHEHHWE M YPABHECHHE BOJIHBI.
CkopocTh pacnpoOCTpaHEHUsI BOJIH, BOJIHOBOM BEKTOp, MJMHA BOJHBL. Cynepno3unus
BOJIH, CTOsTYME BOJIHBI, dpdekT Jlomnepa.

JJIeKTPOMATrHUTHBIE BOJIHBI. Tok cMmemnieHus. Cucrema ypaBHeHUN MakcBeria.
BomHoBOE  ypaBHEHHE. [Imockue  SJIEKTPOMAarHUTHBIE  BOJIHBI. CxopocTb
pacnpoCTpaHEHHUsT DJICKTPOMATHUTHBIX BOJIH. OJJICKTPOMAarHuTHAas MPUPOJIa CBETA.
IIIOTHOCTH TOTOKA YHEPTUU FJEKTPOMArHUTHBIX BOJIH. [1IKkana 31eKTpOMarHuTHEIX BOJIH.

BosHoBble siBiienusi. Uurepdepeniins MmoHoxpomatnuecknx BoH. Cxema HOHra.
BinsiHue HEMOHOXpPOMAaTHYHOCTHM CBETa M Pa3MEpOB HMCTOYHHKA Ha BUIAUMOCTH
uHTephepeHIIMOoHHbIX noJoc. UHTepdepenius B ToHkux 1uieHkax. [Ipunnun [tolirenca —
Openensa. Meron 30 @penensi. Bekropnas auarpamma. Judpaxmus Openens Ha
KpyrjioMm otBepctud W aucke. Judpakius @Dpaynrodepa na menu. JudpakiuuonHas
peIIeTKa KaKk CIeKTPaIbHBINA TPUOOP.

Pazgea S. OnTuka

Pacnpocrpanenue cBera B Bemecrse. [Iokasarens npenomnenus. HopmaibHas u
aHoMosbHas aucrnepcud. ['pymmoBas ckopocts. [lormomenne cera. OTpaxeHue u
IIPEJOMIIEHUE CBETa. ECTECTBEHHBIM M MOJIAPU30BaHHBIA CBET. llomspuzaropel. 3akoH
Maimoca. [lonspu3zanus cBera mpu OTPAKEHUHU U IPENOMIICHUH. YT0a bprocrepa.

I'eomerpuueckasi ontuka. [Ipunnun Hammenwinero naevictsus. CoOuparomias u
pacceuBaromias JUH3bI, GOpMyJsia TOHKOHN JMH3bI, (POKYCHOE PACCTOSHUE M ONTHYECKas
cuiia. 3epKajbHas onTuka. Adeppanuu.

Paznen 6. KBanTtoBasi pusnka

Kopnyckyasipuble cBoiicTBa cBera. TemnoBoe usiydeHue. 3akoHbl Kupxroda,
Credpana — bonbumana, Buna. ['mnoresa Ilmanka. ®otodapdexkr u ero 3akoHBHI.
VYpasuenne OinmTeliHa 11 dortodddexra. DoroHBl. TOPMO3HOE PEHTTEHOBCKOE
nznydenne. Dpdext Komnrona. /[aBnenue cBera. KopmycKyIsspHO-BOIHOBOM Tyaau3M.

®otomeTpus. 31yyeHue CONHIA U YyBCTBUTEIBHOCTD I1a3a. DHEPreTUUYECKUE U
CBETOBBIC (POTOMETPUYECKUE EAUHHULIBI.

JKCIIEPUMEHTAJIbHbIE OCHOBBI KBAaHTOBOW  MexaHMKH. CrekTpalibHble
3akoHOMepHOCcTH. DopMyna banemepa. bopoBckas mozaens aroma Bogopoja. I'mmoresa
ne bpois. udpakius peHTTEHOBCKUX Jyded H  DJIEKTPOHOB B KpHCTasUIaX.
CooTtHorieHus HeomnpeaeneHHoctel ['eiizenoepra.

OcHOBHBIE NOJI0KeHMS] KBAHTOBOW MexaHuku. BonHoBas QyHkuus u ee
craTucThueckuid cmbica. YpaBHenue [lpeaunrepa. CranuoHapHbIE COCTOSIHUSL.
KBanroBanue snepruu. Cynepno3unus cocTossHUU. OmnepaTopbl M CpEAHUE 3HAYCHUS
JVHAMUYECKHUX NepeMeHHbIX. KBaHTOBaHME MOMeHTa umiyJibca. CIIHH.

KBanToBo-Mexanuveckoe onucanue aromMoB. CTalMOHApHOE YpAaBHEHHE
[penunrepa qist aroma Boxopoaa. BoiaHoBbie GyHKIMM M KBaHTOBBIE yncia. [IpaBuna
orbopa mia kBaHTOBbIX mepexofoB. [lpunmun Ilaymu. Ilepuonnueckass cucrema
aeMeHTOB MeHneneeBa. XapakKTepUCTUYECKUE PEHTTEHOBCKUE CIIEKTPHI.
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Paznen 7. Sinepnas pusuka

ATomMHOe saapo. CocTaB U XapaKTEpPUCTUKH aTOMHOTO sipa. Macca W »Heprus
CBSI3U siapa. SnepHble CHIIBI M MOJICTH siipa. PagnoakTUBHBIE MPEBpAIICHUS sIIep. 3aKOH
pPagMoaKTUBHOIO pacaaa. SAaepHsie peakuuu. JHeprus peakuu. Jlenenue saep. Cunres

2.2 CTpykrypa y4eOHO# JUCHMIIUHbI
Ta6nuna 2.1 — Ctpykrypa yueOHON JTUCHMILUIMHBI JJIs1 OYHOU (POpMBI 00yUEHHS

CTO CMK

Ha3zBanus KonnuecTBo yacos Nuaukarop [TpusHak
coJep>KaTeIbHbBIX Pa3JieJiOB OuHas KOMIIETECHIUHU
U TeM y4eOHON AUCHUILIMHBI | BCEro B TOM YHCIIE
JeK. | mp. | mad. | wHI. CPC
1 2 314|(5]6 7 8 9
Pa3ﬂen 1' MexaHHKa OHK-ll, OIIK- A-1,2,3, B-1,2,3,
42 12 /18] 4 8 1.2, OIIK-1.3 C-1,2,3
Paznen 2. MonexkynsipHas 8 6 110! 4 3 OIIK-1.1, OIIK- | A-1,2,3,B-1,2.3,
(bHu3UKa ¥ TEPMOJMHAMUKA 1.2, OIIK-1.3 C-123
3ager ) ) OIIK-1.1, OIK- | A-1,2,3,B-1,2.3,
1.2, OIK-1.3 C-1,2,3
Hroro B 1 cemectpe 72 | 18 |28 8 18
Paznen 3. DnekTpuyecTBo U 106 | 18 128 | 5> OIIK-1.1, OIIK- | A-1,2,3,B-1,2,3,
3ager ) 3 OIIK-1.1, OITK- | A-1,2,3,B-1,2.3,
1.2, OTK-1.3 C-1,2,3
HToro Bo 2 cemecTpe 108 | 18 |28 | 8 54
Pazzen 4. BomHbl OMK-1.1, OMK- | A-1,23,B-1,23,
19 4 7 2 6 1.2, OIIK-1.3 C-1,2,3
Pazzen 5. OnTHka OINK-1.1, OTK- | A-1,2,3,B-1,2,3,
20 41712 7 1.2, OTK-1.3 C-1,2,3
Pa3nen 6. KBantoBas 23 s 17| 4 7 OIK-1.1, OTIK- | A-1,2,3,B-1,2,3,
dusnka 1.2, OTK-1.3 C-12,3
Paznen 7. Snepuasa pusuka OIIK-1.1, OIIK- | A-1,2,3,B-1,2,3,
P (1) 19 S 7 7 1.2, OIIK-1.3 C-1,2,3
JK3aMEH 27 7 OINK-1.1, OTK- | A-1,2,3,B-1,2,3,
1.2, OIIK-1.3 C-1,2,3
Hroro B 3 cemecTpe 108 | 18 |28 | 8 27+27
Bcero yacon 288 | 54 |84 | 24 99+27

OcHoBHBIMU 3TanaMu  (HOPMUPOBAHUS YKA3aHHBIX KOMIIETEHIUH TMpU U3YYEHUU

CTyACHTAMU JUCHHUIIIMHBI ABJIAIOTCA ITI0CJICJOBATCIBHOC H3YYCHHUC

COJIEpKATEITHLHO

CBS3aHHBIX MEXIYy CO00M pazodenos (mem) ydeOHBIX 3aHATHHA. M3ydeHWe Kaxmaoro

paziena  (TEMbI)
KOMITETEHILIUSIMH.

CTyJICHTaMHU.

MPEIOoJIaraet
Pesyinbrar
(GbopMHUpOBaHUS KOMIETEHIUH

aTTeCTallU

2.3 Pacnipeje/ieHre KOHTAKTHOM padoThI

OBJIAJICHUE
CTYJICHTOB
MOKa3bIBAET YPOBEHb

CTyJICHTaMHU

HEOOXOIUMBIMU
Ha Pa3IM4YHBIX
OCBOCHHSI KOMIIETECHIINHI

oTalax
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ocydapcmeeHHbIlU yHUsepcumem
no 3emseycmpoucmey

CTO CMK

Pacnipenenenrie KOHTaKTHOW pabOTHI MO BHJAM 3aHATHN MPUBEJACHO B TaOJIMITAX

2.3.-2.5.
Tabmuna 2.3 — Jlexknuu, ux TeMbl 1 00bEM B Yacax
Ounas ©®O
=
q; = q; § HaumenoBaHnue Tembl
Z 3| 2 2 Coneprkanue JIEKIUH = g
T T g § :
1 2 3 4 5
Kunematuka. ILI/IHaMI/IKa MOCTYaTCJIbHOI'O ABUKCHUS.
P.1 | JI.1-6 |Bpamarensnoe napmxkenue. Junammka teepaoro Tema. Cuisr| 12 1
nHepuun. Konebanus. D1eMEeHThI MEXaHHUKH JKHUIKOCTEH
DneMeHTHl cTaTucTUYecKor (u3uku. OCHOBBI TEPMOIMHAMHKH.
P.2 | JL7-9 | Slenenns nepenoca 6 1
DNEKTPOCTaTHKA. DJNEKTPOCTATUYECKOE I0JIE B AUDIIECKTPHKAX.
[IpoBogHukKM B 3JeKTpocTaTUYecKoM  mojie. [locTostHHBIN
P.3 | JI.1-9 |anekTpuueckuii TOK. MarHutHoe mosie. MaruutHoe moie B| 18 2
BEIIECTBE. DJIeKTpOMarHuTHas WHTYKITHSI. [TepemenHbI
AJIEKTPUYECKUN TOK
pryrI/Ie BOJIHBI. 3H€KTpOMaFHHTHBIe BOJIHBI. BOJIHOBEIE SIBJIEHUS
P4 | JLI1-2 4 3
Pacnpoctpanenue cBeta B BeniecTse. [ 'eoMeTpuueckas onTuka
P.5 | JL.34 4 3
Kopniyckynsipabie CBONCTBA CBeETa. doTomeTpus.
Pe6 | 157 DKCIEpUMEHTAIIbHBIE OCHOBBI KBAHTOBOW MexaHUKU. OCHOBHBIE 5 3
' ' MOJIOKEHUST KBAaHTOBOM MeXaHUKU. KBaHTOBO-MEXaHUUECKOE
OIHCaHUE aTOMOB
ATtoMHOE S1p0
P.7 | JI.7-9 5 3
OO0 JJeKIMOHHBIA 00LeM JUCIHUIIIHHBI
54 1-3
Tabnuna 2.3 — [Ipaktuueckue (MM CEMUHAPCKUE) 3aHATHUSA, UX COJIEp)KaHUE U OOBEM B
qacax
= .
o | & ConeprxaHue 3aHITUN
L 2|8 E p Ounas ©O
=2 2| 2 w
© O| o T
T S| T 3
O6nem | CemecTtp
1 2 3 4 5
p1 |TIP1-9|OcHOBBI ~ 00pabOTKM  pe3ylNbTaTOB  W3MEPEHUM. | {§ 1
©rys Bobinyck 1 UsmeHeHue 0 Okzemnnsap Net Cm p. 10




ﬁ?f— ocydapcmeeHHbIl yHusepcumem CTO CMK
Wy no 3emneycmpoucmey
Odopmaenue €3yJbTaTOB  HM3MEPEHUH. Ananuz
p pesy p
PE3yIBTATOB M MOCTPOCHUE TPAPUKOB
[IpumeHeHnne koMIblOTEPA A1 00Pa0OTKU U OPOPMIICHHS
[TIP10- | P€3Y/IBTATOB 3KCIIEPUMEHTA.
P.2 14 |Koutpombnas paGora Nel. Kontpombhas 10 1
pabota Ne2
O6paboTka u odopMiieHHE pE3yTbTATOB HW3MEPCHHM.
[IP]- | AHaIU3 pe3yJbTaToB.
P.3 KontponbHas pabora Nel. KonTposnbHas 28 2
14 P p P
pabota Ne2
p4 |TIP1-4 O6pabotka u odopmieHHE PE3yIbTaTOB H3MEPECHUI. ~ 3
' AHanu3 pe3yabTaToB.
p5 |I1P4-7|KonTpombHas pabora Nel 7 3
ITP8- | KontponbsHas paboTta Ne2
P.6 11 7 3
[1P11-|3ammTa BHITOTHEHHBIX pabOT
P.7 14 7 3
Bcero yacoB no J1ucHHUILINHE 84 1-3
Tabmumna 2.5 — JlJabopaTopHbIe 3aHITHS, UX COJEPKaHNE U 00BEM B Yacax
paTop p
a - | a2 Copeprxanue 3aHATHI
S22 E 1P Ouynas ©O
©c O @)
T |3
(<p)
O6nem | Cemectp
1 2 3 4 5
4 nabopaTopHBIX pabOTBl MO WHIAMBHIYaJbHOMY IIJIaHYy U3
[ (14%{011170.:&
Nel.1. M3y4yeHue 3akOHOB BpalaTeIbHOIO JBUKEHUS HAa MAasTHUKE
Ob6epOeka;
Nel.2. N3yuenue nBukeHUsI MasiTHUKa MakcBesjia U onpeereHue
P1 J1ab.1- | oro momenta MHEPIINH; 4 1
' 2 Nel.3. HccnegoBanue Npereccu CBOOOIHOr0 THPOCKOIIA;
p p
Nel.4. OmnpeneneHne MOMEHTOB HMHEPIIMU TBEPIBIX TEI METOAOM
KPYTWJIbHBIX KOJICOaHUii;
Nel.5. Onpenenenne yCKOpeHUsT CBOOOIHOTO ITAAEHUS C [TOMOIBIO
p YCKOp
000pOTHOTO MasITHUKA;
Nel.6. Onpenenenne koddduimenTa TpeHUs KAYeHHUsI C TTOMOIIBIO
©rys Bobinyck 1 UsmeHeHue 0 Okzemnnsap Net Cm p. 11




%‘%& rocydapcmeeHHbIl yHusepcumem CTO CMK
Wiy no 3emsieycmpoucmey
HAKJIOHHOTO MasiTHUKA.
JlommyckaeTcsi BRIIOJTHEHUE MHBIX JTA00paTOPHBIX padoT U3 pasnerna
1 Ha ycMOTpeHue IpenoaaBaTess
2 mabopaTOpHBIX pabOTBl MO WHIWBUIAYaTbHOMY IUIaHY W3
CIIEYIOIINX:
Ne2.1. Omnpenenenue mokaszarenst agunadbarsl meTogoMm Kiemana—
He3zopma;
P2 JTa0.3- Ne2.2. Omnpenenenune mokasarens anuadaTel IO CKOPOCTH 3ByKa B 4 1
4 rase;
Ne2.3. Onmnpenenenne kodpdurmeHTa BI3KOCTH KHUAKOCTH IO
Merony Crokca.
JlommyckaeTcsi BRIIOJHEHUE MHBIX JTA00paTOPHBIX paboT U3 pasnerna
2 Ha yCMOTpPEHHE MpernojaBaTess
6 nabopaTopHBIX pPa0OTHl MO WHIMBUAYATbHOMY IUIAaHY U3
CIIEYIOIINX:
Ne3.1. Ilpoepka 3akoHa Oma U OIpenencHHE YAECIbHOTO
COIPOTHUBIICHUS IPOBOIHUKA,
No3.2. 3mepeHne conpoTUBICHUH MPU MOMOIIM MOCTa Y UHCTOHA;
No3.3. CusATHE BOJBTAMIEPHON XapAKTEPUCTUKU BAKyyMHOTO
i (VIER
No3.4. Onpenenenue BOJIbTAMIIEPHOM XapaKTePUCTUKHI
JIa6.1- | MOIyIIPOBOJHUKOBOIO TMOAA;
P.3 Ne3.5. M3ydeHwe pacmpeeNcHHss MarHUTHOTO TIONS BIONb OCH| 8 2
4 COJICHOU/IA;
No3.6. OmnpeneneHre OTHOLIEHHS 3apsja SJEKTPOHA K €ro Macce
METOJ0M MarHeTpoHa;
No3.7. OmpeneneHne TOPU3OHTAIBHON COCTABISIIONIEH BEKTOpA
WHyKUIUA MarHUTHOTO TOJI 3eMIIH;
No3.8. 3yuenne HaMarHu4uBaHus PeppOMarHeTHKOB;
Ne3.9. UccnenoBanue 31€KTpOCTaTUIECKOTO MOJIS.
JlomyckaeTcsi BHIIIOJIHEHUE UHBIX J1a00paTOPHBIX paboT U3 pasnena
3 Ha YCMOTpPEHHE MPENnoAaBaTelis
Jlaboparopnast paboTra 1O WHAMBUAyAIBHOMY IUIaHy U3
CIIEYIOINX:
No4.1.  Omnpenenenve IJWHBI BOJHBI CBETa C  IMTOMOUIBIO
P4 | J1a6.1 TU(QPaKIHOHHON PEIIEeTKH; 2 3
No4.2. Omnpenenenue paauyca KPHUBU3HBI JIMH3bI TPU OMOIIU
KOJIeI HbIOTOHA.
JlommyckaeTcsi BHIIIOJIHEHUE UHBIX J1a00paTOPHBIX paboT U3 pasnena
4 Ha YCMOTpEHHE MPEnoaBaTes
3 nmabopaTopHbIX pabOTHl MO WHIAMBUAYAJIbHOMY IUIAaHY U3
CIIEYIOINX:
No5.1. DkcniepuMeHTanbHas NpoBepKa 3akoHa Maitoca;
No5.2.  Omnpenenenne (GOKYCHBIX PACCTOSIHHM  COOMpArOIICH,
P5 1126.2 paccenBaroNIeH JINH3; 2 3
Ne5.3. Chepuueckas abeppauus;
No5.4. N3ydeHue SBICHHS €CTECTBEHHOTO BpALICHUS IUIOCKOCTH
MOJISIPU3ALIUU CBETA;
No5.5. MonenupoBaHue TEIECKOna;
JlomyckaeTcsi BRIIOJHEHUE MHBIX JJA00PATOPHBIX paboT M3 pasnerna
©rys Bobinyck 1 UsmeHeHue 0 Okzemnnsap Net Cm p. 12
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CTO CMK

5 Ha yCMOTpEeHHE IpernoaaBaTess

JIa0.3-
P.6

2 nabopaTopHBIX paboOTBl MO WHIAMBHIYaJbHOMY IIJIaHYy U3
CIIEYIOIINX:

Ne6.1. OnbiT @panka-I'epua;

No6.2. M3yueHue ciekTpa HEOHOBOM JIAMIIBI;

Ne6.3. dotosnexrpuueckuii 3 dekr;

Ne6.4. TerioBoe U3y4eHHE TBEPAOTO TeA.

JlonmycKkaeTcsl BBIMOJIHEHUE WHBIX Ja00paTOpHBIX paboT U3 pasnena
6 Ha yCMOTpEHHUE IpernoaaBaTess

Bcero 4acosB o aucuunjnHe

24 1-3

2.3 PacnipesesieHue caMoOCTOATENIbHOI Pa00ThI CTYJI€HTOB

Pacnpenenenne camocrositeasHol padoThl cTyaeHToB ODO u 3P0 npencraBicHo B
BHJIe TaOHIIHI 2.6.

CPC mo aucuunnune «®dusnkay BKIOYACT BBINOJIHEHHUE JIAOOPATOPHOU padOTHI,
MOJITOTOBKY K TEKYIIEMY KOHTPOJIIO M K TIPOMEKYTOUHOM aTTecTauu (IK3aMeH/3a4eT).

Tabnuna 2.6 — I'padux HenenvHol 3arpy3ku CPC ctynenta ODPO
I cemecTp

No Henenu 11213145678 |91(10(11(12(13]14|15/16|17| Utoro
IMoaroroBka K JIEKIUAM 1 1 1 1 1 5
[ToaroToBka K MPaKTHYSCKHM 1 1 1 1 1 5
3aHATUAM
Pa6ora Han 1 1 1 3
JlabopaTopHoii paboToit
IToaroroska 1 1 1 3
K TEKYIIEMY KOHTPOIIO
[ToaroToBKa K MPOMEXKYTOUHOM 2 2
aTTecTaluu
(3auem)

Hroro rj1y1j1y1j1y1j1y2(1j1(1{21{2| 18
2 cemecTp

Ne yenenu 112134156718 |9(10(11{12(13(14|{15/16|17| UTtoro
IToaroroBka K J€KIMIM L1111 (1rj1j1{1j1y1(1]1 13
IMoaroroBka K MpPaKTHYECKHM 11|11 1(1(1j1rf{1rj1({11]1 13
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ﬁ:"‘ ocydapcmeeHHbIl yHueepcumem CTO CMK
L rno 3emsneycmpoticmey

3aHATHAM
PaGora Hax Ifry1(1j1j1|{1jrjrjry1rj1ji1 13
JlabopaTopHoii paboToit
IToaroroska I{r{1(1j1j1{1j1j1j1{1j1j)1 13
K TEKYIIEMY KOHTPOJIIO
[ToaroToBKa K MPOMEXKYTOUHOM 111 2
aTTecTaluu
(3auem)

Htoro 314|14|14(4(4(4/4(4(4 (1414|4111 54
3 cemectp

Ne yenenu 112134156789 (10(11{12(13(14{15/16|17| UTtoro
IToaroToBKa K JeKLIUIM 1 1 1 1 11 6
IMoaroroBka K MpPaKTHYECKHM 111 1 111 1 1 7
3aHATUSAM
Pabora Ha 1 1({1]1 1 1|1 1 7
JlaGopaTopHoii paboToit
IToaroroska 1 1 1 1 1 1 7
K TEKYIIEMY KOHTPOJIIO
[ToaroToBKa K MPOMEKYTOUHON 1112121222222 (2]|2(2]|2| 27
arTecTaluu
(aK3ameHn)

Htoro 3131314134143 [4(4(4|1414|5]2]27+27

2.4. PacnipeiesieHre HHTEPAKTHUBHBIX BU/I0B 3aHATHIA.

Ounas ¢popma o0yueHmusl.
Tabnuna 2.7 — PacnipesiesieHne HHTEPaKTUBHBIX 3aHATUH cTyaeHTa ODO

1 cemecTp
Ne Hegenu 1 2 3 4 5 6 718 9 |10 | 11 |12 | 13 | 14 | 15 | Bcero
Jlexmun 1 1 1 1 1 1 1 1 8
[IpakTnueckue 1 1 1 1 1 1 1 1 1 9
3aHSTHUS
Bcero 1 1 1 1 2 1211 1 1 2 1 2 1 17
2 ceMecTp
Ne Hegenu 1 2 3 4 5 6 718 9 |10 | 11 |12 | 13 | 14 | 15 | Bcero
Jlexmun 1 1 1 1 1 1 1 1 8
[IpakTrueckue 1 1 1 1 1 1 1 1 8
3aHSTHUS
Bcero 1 1 1 1 2 1 |1 1 1 2 1 1 2 16
3 ceMecTp
Newexetn | 1 | 2 [ 3] 4567 ]8] 9 [10]11]12]13]14]15] Beero |
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ﬁ?f— ocydapcmeeHHbIl yHusepcumem CTO CMK
k7 no semneycmpolicmey
Jlexmun 1 1 1 1 1 1 1 1 8
[IpakTnueckue 1 1 1 1 1 1 1 1 1 9
3aHATHUA
Bcero 1 1 1 1 2 2 1 1 1 2 1 2 1 17

XapaKkTepuCTUKA MHTEPAKTUBHbIX BUI0OB 3aHATHI
Humepaxkmuenvle Memoovl HA NEKUUAX:
Munu-nexuus, [Ipesenranus ¢ oocyxaenuem, Oo6parHas cBs3b, JIekuus ¢ 3apaHee
3aMJIaHUPOBAHHBIMU OLIMOKAMH.

Humepaxkmuenvie memoovl Ha RPAKMUYECKUX 3AHAMUAX:

PabGoTta B Manbix rpynmnax, KOJJIEKTUBHBIA (MHOTOCTOPOHHEE B3aMMOJICHCTBHE B
dbopme TpynmoBoro OOIIEHUS, B KOTOPOM NPUHUMACT Y4YaCTHUE KaXKIbIi CTYJIEHT Ha
MPAKTUYECKOM 3aHSITHH); KOJUIEKTUBHO-TPYIIIOBOH (padoTa MaJIbIX TPYMI COCTUHSIETCS C
paboTol BCceX MPUCYTCTBYIONIUX HA CEMHUHAPCKOM 3aHSTHN).

Humepaxkmuenvie memoowl 6 camocmoameibHoil padome:
Merton npoekToB, MeTos oOydyeHus B napax (CrnappuHr-nmapTHEPCTBO).

3. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECHHEYEHWSI 1A
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIUXCA 110 JUCIUITJIMHE

Ta6mmma 3.1 — [lepedyeHs BOIPOCOB M 3a]1a4 ISl BUJOB KOHTPOJIS

HaumeHoBaHue TeMbI IIepeyenb BOIpPoCcoB U 3a1a4 dopmMupyemblie
HHAUKATOPbI
KOMIICTCHIIUN
Texkyumii KOHTPOJIb Pemenue mabopaTopHbIX U OIIK-1.1; OIIK-1.2;
(IpoBOIUTCS HA BCEX BUJIAX 3ammuTa pedepaTon OIIK-1.3

3aHATUH U TIPU MPOBEPKE
KOHCIIEKTOB JICKI[1i, B
HChbMEHHOM (hopme)

Paznen 1. Mexannka CamocrositenbHast  pabora | OIIK-1.1; OIIK-1.2;
CTyJCHTOB IpeayCcMaTpUBaET OIIK-1.3
Pazmen 2.  MornekyisipHasi | HOATOTOBKY K Ja00paTOPHbIM
¢usuka u TepMoIMHAMHUKA padoram wux odopmieHne Hu
BbINOJIHEHHEe (6  mT. U3
CIEAYIONIUX):

Nel.l. M3ydenHue 3aKOHOB
BpalllaTeJIbHOTO  JBMIKCHHMS Ha
MasTHuKe O0epOeka;

Nel.2. 3ydyeHue IBUXKEHUS
MasiTHUKA MakcBeiia 5|
onpeJieIeHIe ero MOMEHTA
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No2.1.

No2.2.
[0Ka3aTesd

No2.3.

ko3 dunrenTa
XKUIKOCTH 1o MeTtoy CTokca.

WHEPIINH;

Nel.3. HUccnenosanue
perecCuu CBOOOHOTO
TUPOCKOIIA;

Nel 4. Onpenenenue
MOMEHTOB MHEPIIUUA TBEPABIX TEJ
METO0M KPYTHIIBHBIX
KOJICOAHMI;

Nel.5. Onpenenenue
YCKOPEHHSI CBOOOJHOTO TaJCHUS
c ITOMOIITBIO 000pOTHOTO
MasTHUKA,

Nel.6. Onpenenenue

kKod(pduireHTa TpeHUsT KaueHus ¢
MTOMOII[BI0 HAKJIOHHOTO MasiITHUKA.
Onpenenenue
nokaszaresisi aauadaTbl METOIOM
Knemana—/lezopma;
Onpenenenue
agradaTel 10
CKOpPOCTH 3BYKa B rase;
Onpenenenue

BsA3KOCTH

Paznen 3. DnekTpu4ecTtBO U

MaracTu3m

CTyACHTOB

BLINOJIHEHHE
CIEAYIONIUX):
Ne3.1.

No3.2.

No3.3.

Ne3 4.

COIPOTHUBJIEHUN
MOCTa Y MHCTOHA;

CamocrosiTenbHas  pabota
npeaycMaTpuBaeT
NMOATOTOBKY K Ja00pPaTOPHBIM
padoram wux odopmieHHe U

IIT. n3

IIpoBepka 3akoHa
OMa u omnpeneneHue yIAeabHOro
CONPOTHUBIIEHUS TPOBOJHUKA;

Nsmepenne

Ipy  [OMOIIHU

Cusrue

BOJIbTAMIIEPHOM XapaKTePUCTUKU
BaKyyMHOTO JMO]1a;

Onpenenenue
BOJIbTAMIIEPHOM XapaKTEPUCTHKU
MOJTYTIPOBOHUKOBOTO AMOJIA;

OIIK-1.1; OIIK-1.2;
OIIK-1.3
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No3.5. N3yuenne
pacnpeaeneHusi MAarHUTHOTO TOJIs
BJI0JIb OCH COJICHOU/IA;

Ne3.6. Onpenenenue
OTHOIICHMS 3apsaa dJEKTPOHA K
€ro Macce METOJOM MAarHETPOHA;

Ne3.7. Onpenenenue
TOPU30HTAJIBHON  COCTABJIAIOLIEH
BEKTOpa HHAYKIIMM MarHUTHOTO
I0JISI 3EMIIH;

Ne3 8. N3yuenue
HaMarHAYUBaHUS
(beppoOMarHeTHKOB,;

Ne3.9, HccnenoBanue

QJICKTPOCTATUYCCKOI'O II0JIA.

Pa3nen 4. Bonusl

Paznen 5. Ontuka

Paznen 6. KBanToBas pusuka

Paznen 7. Sinepnas ¢pusuka

CamocrosiTenbHas  pabota
CTYJICHTOB npeaycMaTpuBaeT
NMOATOTOBKY K JIa0opaTopHBLIM
pabdoram wux odopMiIeHHEe W
BbINOJIHEHHEe (6  mIT. u3
CIEAYIONIUX ):

Ne5.1. DOkcnepumeHTanbHas
IpoBepKa 3akoHa Mautoca;
Ne5.2. Onpenenenue GpoKyCHBIX
paccTosiHUI coOUparoIiei,
pacceuBaroNIey JINH3;

No5.3. Chepuueckas abepparius;
No5.4. N3yuenue sBaeHUs
€CTECTBEHHOTO BpPAIICHUS
MJIOCKOCTH MOJISIPU3ALUU CBETA;
No5.5. MonenupoBanue
TEJIECKOIa;

No6.1. OnbiT @panka-Iepua;
No6.2. N3yueHue criekTpa
HCOHOBOMH JIaMIIbI;

Ne6.3. ®oTornexkTpuyeckuit

b dexr;

Ne6.4. TermoBoe usinyueHune
TBEpJOro Tea.

OIIK-1.1; OIIK-1.2;
OIIK-1.3

HpOMe}KYTO‘IHaH arTecranusa

1 cemecTp - 3auer
1. DnexkTpuueckui 3apsan. 3aKoH
COXpaHEHUs 3apsia.

OIIK-1.1; OIIK-1.2;
OIIK-1.3

©rys

Bebinyck 1

U3zmeHeHue 0 Okzemnnsap Net

Cmp. 17




%‘%& ocydapcmeeHHbIl yHusepcumem CTO CMK
Wy no 3emneycmpoucmey

2. 3akoH Kyona. Ennuuner
U3MEpPEHHUS 3apsija.

3.  DIeKTpuyeckoe noJe.
Hanpsi>keHHOCTB AIeKTPUUECKOTO MOJIs.

4.  Ilpunuun CyNEepHO3ULINH.
JInnun HaIPsDKEHHOCTU
ANEKTPUUECKOTO TOJIA.

5. Pabora CHUII
AIIEKTPOCTATUYECKOTO MOJISL.
ITorenmuman.

6. CBs3p MeXxay NOTEHUUAIOM U
HaIPSKEHHOCTBIO
AIIEKTPOCTATUYECKOTO MOJISL.

7.  DHeprus B3aUMOJCUCTBU

CUCTEMBI TOUEYHBIX 3apsI0B.

8. Teopema T'aycca nna BekTopa
HANPSDKEHHOCTH  3JIEKTPOCTAaTHYECKOTO
HOJIsl.

9. Pacuer snekTpuyeckux Mojei ¢
npuMeHeHrueM Teopemsl ["aycca.

10. JIM3IEKTPUKU B 3JIEKTPUUECKOM
nose. [Tonspusanus AU3IEKTPUKOB.

11. IIpoBOAHMKH B 3JIEKTPUUECKOM

noJe.

12. DNeKTpOEeMKOCTb.
Konpaencaropsl.

13. DOueprus 3apsSKEHHOTO
IIPOBOJHHMKA U KOHJIEHCATOPA.

14. IInotHOCTH SHEPIrUU

AJIEKTPUIECKOTO TIOJIA.

15. VYpaBHEHME HENPEPBIBHOCTH.

16. IlocTOSIHHBIM  BIEKTPUYECKUI
TOK.
17. DnexTpoaBMKylIas CUia.

18. 3akoH Oma g LICTIN,
cogepxkamen a3.1.c.  ConpoTuBiieHUE

MPOBOJIHUKOB.

19. MomnocTh TOKa. 3aKoH
Jxoyins-Jlenna.

20. BsaumozeiicTBHE TOKOB.

MaruauTHoe nose.

21. 3akon buo-Cagapa.

22. Cuna Jlopenna.

23. 3akoH Amrmepa.

24. MarHutHOe TIOJI€ KOHTypa C
TOKOM.

25. Paborta, coBepmaemas IpH
IIEPEMEIICHUHN TOKa B MArHUTHOM I10JI€.

26. MarHuTtHoe 1oJie COJICHOU/Ia.

27. DIJEeKTpOMarHuTHasi WHIYKIHUS.
D.]J1.C. MHAYKIIUH.
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28. DHeprus MarHuTHOTO TOJIS.

29. MarHutHoe 1oje JBUXKYIIETOCs
3apsja.

30. MaruutHsle LETH.
DJIEKTPOMArHUTHI.

31. TI'eHepaTopbl IEPEMEHHOIO TOKA.
Tpexdasublii TOK.

32. CnoxeHue TapMOHUYECKUX
KosiebaHuii. BekTopHas auarpamm.

33. BonaHbl. YpaBHEHHE TJIOCKOW U
cheprueckoil BOJH.

34. DaeKTpOMarHUTHbBIEC BOJIHBI.

35. BuxpeBoe 31€KTpUUYECKOE TOJIE.
BuxpeBbie TOKH.

36. Toxk cmeneHus. YpaBHEHUE
Makceemia B auddepeHnuanpHoOMl

dopme.
2 cemecTp - 3auer

1. Kunemaruueckoe ONMCaHKue
IBUKEHUS 4acTHlbl. CKOpOCTh H
YCKOpEHHE.

2.  HopmanbHO€ U TaHT€HIMATBHOE
YCKOpEHHE.

3.  IloctynarenbHO€ u
BpallaTeibHOEe  JIBJKEHHUS  TBEPAOTO
Tena.

4. VYrioBas CKOpPOCTb U YIJOBOE
YCKOpEHHUE.

5. MrHoBeHHas OCb BpallCHUS.

6. IlepBeiii 3akoH HplooTOHa WU
MHEPLHAIbHBIE CUCTEMBI OTCUETA.

7.  IlpuHumn OTHOCHUTEILHOCTH
lamunes. [Ipeobpazoanus ['anunes u
CIIEJICTBUS U3 HUX.

8.  IlpeobpazoBanusi Jlopenma u
CIIEJICTBUS U3 HUX.

9.  3aKkoH CIIO)KEHHSI CKOPOCTEH B
PENSITUBUCTCKON MEXaHHKE.

10. Cuna. Macca u uMIyJsc.

11. Bropoii 3akoH HproroHa Kak
YpaBHEHUE ABUKCHHUS.

12. Tperuéi 3axkoH HploToHa WU
3aKOH COXpPaHEHUs UMITYJIbCA.

13. Ilentp ™Macc W 3aKOH €ro

JBHKCHUS.
14. MomeHT <cHIBI W  MOMEHT
HAMITyJIbCa.
15. 3akoH coxXpaHeHHWsS MOMEHTa
HAMITyJIbCa.

16. MoMeHT wuMIyJbca TBEPIAOTO
TCJIa OTHOCHUTCIIBHO HGHOI[BH)I(HOﬁ ocnu
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BPALLCHMUSL.
17. MomeHnT wuHepuuu. Teopema
I'toiirenca-1Ireiinepa.

18. Palora. MomIHOCTb.
Kunernueckas sneprusi.

19. Kunernueckas JHEPIus
TBEPOIO TeNa.

20. KoHcepBaTHUBHBIE u
HEKOHCEpPBATUBHBIC CUJIBL.

[ToTeHmmanpHas SHEPTHUsL.

2]. 3akoH COXpaHEHMsI SHEpPruu B
MeXaHHKE.

22. TapmoHuueckue KoleOaHUs U
UX XapaKTCPUCTHKH.

23. VYpaBHeHHe JBUKEHUS u

SHEPTHs TrapMOHHUYECKOTO
OCIMIJLIATOPA.

24. 3aryxaromime KOJIeOaHUs.
Jlorapugmuueckuil TeKpeMeHT.

25. BBbIHYXI€HHbBIE KOJIeOaHusl.
AMITIUTY/1a BBIHYKICHHBIX KOJICOAHHIA.

26. @DyHKUUA pacnpeneneHus

MOJIEKYJI IT0 CKOPOCTSIM.
27. Bbapomerpudeckas Gopmyna.
28. OCHOBHOM 3aKOH JHWHAMHUKHU

BpAaILaTEIbHOTO ABUKECHHUS.

29. PaGora npu BpalleHUN.
30. EauHunel HU3MEpPEHUs

Gu3MYECKUX BEIUYMH B MEXaHHKE.

DopmyJibl pa3MEPHOCTH.

31. Ilepsoe HaA4aJIo
TEPMOTMHAMHKH.

32. TemnnoemMKoCTh HJIeaTbHBIX
ra3oB.

33. VYpaBHeHue annabaTel

U/I€aIbHOTO rasa.
34. Owutpomnusa. Bropoe Hawano
TEPMOJIMHAMUKH.

IIpumepHbIe BOMPOCHI K IK3aMeHY
(3 cemecTp)

1. TIlpenmer OINTHUKH.
Hcropudeckuii 0030p ydeHus o CBeTe.

2. BonHoBoe ypaBHeHue. PazoBas
CKOPOCTb

3. VYpaBHEHME IUIOCKOH BOJIHBI.
JlmvHa BOJIHBI.

4. VYpaBHeHue chepuueckoin
BOJIHBL. AMILIUTY/1a BOJTHBI.

5.  DJIEeKTpOMarHUTHbBIEC BOJIHBI.
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6. Ilnockas 3JIEKTPOMATrHUTHAS
BOJIHA B IMDJICKTPHUKE.

7. DHeprusi  IEKTPOMArHUTHBIX
BOJIH.

8. Hmnynsc u Macca
AJIEKTPOMATrHUTHBIX BOJIH.

9. Bektop Ywmosa-lIloiinTunra nms
3JIEKTPOMAarHUTHBIX BOJIH.

10. EcrectBeHHbli u
MOJISIPU30BAaHHBIN CBET.

11. Ilonspu3zanus npu OTpPaXKeHUH U
npeaomiieHnd. 3akoH Mantoca.

12. Teomerpuueckass ONTHUKA Kak
MpEeEIbHbIN CTy4ail BOJTHOBON ONTHUKH.

13. Ontuueckass pa3HOCTh  XOJa.
[Tpunmun [Mtoiirenca.

14. 3axoHbl OTpaKEHHUSI u
NIPEJIOMJICHUS CBETA.

15. Tlomnoe BHYTpEHHEE
OTpaKEHHE.

16. OrtpaxeHue cBeTa OT INIOCKUX U
chepryecKkux MOBEPXHOCTEN. 3epKara.

17. Ilpenomnenue cBeTa Ha
TIJIOCKUX " chepuyeckux
noBepXHOCTAX. [Ipu3Msl. JInH3BL

18. WM3o0OpaxxeHne mpeIMeTOB C
MOMOIIIBIO JTMH3. ONTHYECKHE MPUOOPHI.

19. Dneprernyeckue U CBETOBBIE
BEJIMYMHBI U eUHUIIBI. DOTOMETpHSL.

20. CrnoxeHHe  CBETOBBIX  BOJIH.
Korepentrnocts. UaTepdepenius.

21. Judpaxmus cBera. [IpuHiun
I'oitrenca—@penens.

22. 3onsl Openens.

23. Judpaxmus Ha KpYIJIOM
OTBEpPCTHUH.

24. Judpakius Ha MIENH.

25. Dddexr Jlomnepa. BausHue
JBUKEHHS CPEIbl HAa CKOPOCTh CBETA.

26. JludpaxnuoHHas pemeTka.

27. TemnoBoe U3IIy4YCHHE.
AOCOJIFOTHO YE€pHOE TEJIO.

28. 3akon Credana-bonbiMana u
3aKOH cMmelleHus Buna.

29. ®opmyna Ilnanka.

30. ®otonbl. DoTOADPEKT.

31. 3ddexr Komnrona.

32. T'mmotesa ne-bpoiins.
CooTHOIIIEHHE HEONpPEeIeTICHHOCTEHN
['eit3enOepra.

33. Ilpeamer aTOMHON U siAEpHOM
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bu3HUKH.

34. IlnanerapHasi MOJENb aToMa IO
Pezepdopay. DnekTpoHHBIE 000J0YKH
aTOMOB.

35. CooTHoOLIEHHE MEXAY Maccou u
SHEPrUeHn.

36. 3aKOHBI COXpaHEHHS MaccChl,
SHEpruu, UMIOyJbca M  MOMEHTa
KOJIMYECTBA JIBHIKCHUS.

37. IlpeBpallleHUs] aTOMHBIX SIIEP.

38. 3apsa u macca aTOMHOTO fJipa.
SlnepHble CUbI.

39. DnemeHTapHbIEC YACTHUIIBI

40. VYpasuenue lpeaunrepa

Tabnuma 3.2 - Meroanueckue ykazaHusl, UCIIOJIb3yeMble IPU U3YUSHUN JUCIUILITUHBI

No
1/

HanmenoBanue ykazanuii, mocoOuit

KonnuectBo
OK3EMILIIPOB

COOpHHK TECTOB M YK3aMEHAIMOHHBIX BOMPOCOB 1o (usuke. B.I1.
Npanos, C.1O. Kpsuios, JL.IO. Kynpusinos, B.B. MakcumMeHKo,
10.1. Manaxos, JI.H. IIpokodses, B.A. Ps60B, 1.A. ConoBbes,
P.C. Xadwuzos, M.: I'Y3, 2011 — 156¢.

DJ1.BUI

COopuuk 3amanuii mo ¢usuke. s CTyAEeHTOB JHEBHOTO M
3aoyHoro otraenenus B.U. JIsmenko, B.B. Makcumenko, M.C.
ITynekun, U.A. ConosbeB, B.II. T'ansmoB — M.: T'Y3, 2007 —
157c.

OI1.BUA

OnexkTpudyecTBO. MarHeTtusm. DJIEKTPOTEXHHUKA W OCHOBBI
ANEKTPOHUKH. MeToauuecKnue yKa3aHWs Il BBIOJTHEHUS
naboparopubix pabor: HMsanmo B.II., Kynpusaos JLIO.,
Makcumenko B.B., IIpoxodses JI.H., Xaduzor P.C. / [Ipaktukym
JUIA BBIIOJTHEHUS JIabopaTopHbIX paboT — M.: I'Y3, 2017. — 104 c.

267

®uznueckuil mpakTukym. JlaboparopHbie pabOThl IO MEXaHUKE U
MOJIEKYJIsipHOM  du3uke. YdeOHoe 1mocobue sl By30B/
B.A.Pg6oB, B.B.Makcumenko, B.I1.MBanos, JI.}O.Kynpusnos,
C.1O0.Kpsinos, JI.H.ITpokodse, P.C.Xaduzos — M.: I'Y3, 2013.
—76c.

19

BonnoBas u kBaHTOBas onTtuka. Meroauyeckue ykazaHus s
BBITIOJIHEHHs JTabopaTopHbIX paboT: AnTomkwH A.A., VBaHOB
B.IL., Xaduzo P.C., OxynmeB A.}O. / [Ilpaktukym s
BBITIOJIHEHHMSI JTaOopaTopHbBIX padot. — M.: I'Y3, 2019. — 64 c.

90
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3.1. MeToanueckne yKazaHus 1 00y4aOUIUXCH M0 OCBOEHUIO TUCHUILINHBI

OcBoenue oOyyaromuMess ydeOHOW aucuuruinHbl  «Dus3uka» mpearnojaraeT
U3yYEHUE MaTepUalioB AUCHUIUIMHBL HA AayJUTOPHBIX 3aHSATUSAX M B  XOJE
CaMOCTOSTENIbHOM paboThl. AyAWTOpPHBIE 3aHATHS TPOXOAAT B (QopMe JeKIHid,
Ja00paTOPHBIX PabOT W MpakTUUeCKUX 3aHATHN. CamMocTosiTenbHas paboTa BKIIOYAET
pa3zHOOOpa3HbI KOMIUIEKC BUIOB U (hOpM pabOThl 00yUarOIIMXCS.

CamocrositenbHast ~ pabora  ctyneHtoB  (CPC)  mo3BojsieT  HAy4dUThCS
CaMOCTOSTENIbHOM paboTe, CIOCOOCTBYET pPAa3BUTHUIO MOHMMaHUS (DU3MYECKUX OCHOB
MPOLIECCOB, PA3BUTHUIO AHATIUTUUYECKUX HABBIKOB M KPUTHUECKOIO aHAIM3a MOJYyYaeMBbIX
pesynbraToB. [lo3Bossser cpopmMupoBaTh 3HAHHUS IO MpeAMETy B BHUAE LEIOCTHOU
KapTUHBl MHpa M OCMBICIEHHO TMOAXOAUTh K PEUICHUIO NPAKTHUYECKUX 3ajad.
CamocTtosTenbHast paboTa CTyACHTa SIBISIETCS HEOTHEMIJIEMOI 4acThio 00pa30BaTEIbHOTO
npoluecca ¥ HeoOXoauMma JJisl YCBOGHHsI Yy4eOHOro Marepualia Ha JOCTaTOYHO BBICOKOM
YPOBHE U Il OOpETeHMsI HABBIKOB (hr3mueckoro skcnepumenta (n3mepenus). CPC mo
mucuuiuinHe “@uznka” obecrednBaeT BO3MOKHOCTH TOJIYYEHHUS CTYJEHTOM BBICOKOM
KBAIM(UKALMK U YCHEIIHONW mpodeccuoHanbHOil naestenbHocTH B Oyaymem. CPC
HampaBlieHa Ha oOecrleueHue WHIANBUAYyATH3AIlMN MPU M3yYEeHHWH Kypca, Ha pa3BUTHE
CIIOCOOHOCTE M BO3MOXKHOCTEHW, Ha TMEPCOHM(DHUKAIMIO KOHTPOJIS 3a KadeCTBOM
o0yueHus.

[Tpr MOATOTOBKE K MPAKTUYECKUM 3aHSTHUSM, PYKOBOJCTBYSCH TUIAHOM M CIIHCKOM
PEKOMEHIyeMO JINTEpaTypbl, HEOOXOUMO U3YUUTh TEMY TaK, YTOOBI MO KaXIOMy U3
IPEJIOAKEHHBIX BOIIPOCOB CTYJEHT MOT J1aTh pa3BEPHYThIN, OOCTOATEIbHBINA OTBET.

BueayauropHas camocTosiTesnbHas paboTa CTy/I€HTOB BKIIIOYAET:

- PaboTa Haj KOHCTIEKTOM JIEKITUH.

- [loaroToBka K NpakTUYECKOMY 3aHATHUIO.

- H3ydeHue TeOpeTHUECKON UM MPAKTUYECKOW YacTh J1abopaTOpHbIX padoT,
MOATOTOBKA K MPOBEJACHUIO U3MEPEHHI.

- OOpaboTka M aHanU3 pe3yibTaTOB HW3MEpeHUll, odopmiieHne 1a00pPaTOPHBIX
pabor;

- AHamu3 JUTEpaTypHBIX JAaHHBIX, COCTaBieHUE W odopmiieHHe pedepaToB Ha
3aJJaHHbIC TEMBI.

- CamocrosiTenbHOE pelIeHHe 3aJad U IMOATOTOBKA OTBETOB Ha BOMIPOCHI
MOJIy4YE€HHBIC Ha Ay TUTOPHBIX 3aHATHUSX.

- HopaboTka KOHCHEKTa JEKIMH C TPUMEHEHUEM YyuyeOHUKA, METOJAMYECKOU
JUTEPATYPBI, JOTIOTHUTEIILHON JTUTEPATYPHI.

- [Ton6op, n3ydenuie, aHaau3 U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JIUTEPaTypHI.

- CaMoCTOSITeNIbHOE U3YUEHHUE OTIEIBHBIX TEM, Maparpagos.

- [ToaroroBka K 3K3aMEeHY WUJU 3a4ETy.

JIJ1st yCnenHoro ocBOeHUsl y4eOHOW JAUCHMIUIMHBI U JOCTUXKEHHUS MOCTABICHHBIX
nejaeil HeoOXOJMMO BHHMMATENIbHO O3HAKOMHTBCS HACTOSIIEW pabouyel MporpamMMbl
y4eOHOW TUCHUIUTMHBL. Ee MOXeT npeacTaBuTh mpenojaBaTesib Ha BBOJHOM JIGKIIMU WITH
CaMOCTOSITENIbHO 00yYalOIIUICS UCIIONIb3yeT nH(popMannio Ha opuiraibHoM HTepHeT-
calTe YHUBEPCUTETA.
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Cnenyer oOpaTuTh BHHUMaHHWE Ha CIHACOK OCHOBHOW ¥ JIOTIOJHUTEIHHOM
JUTEPATYpPhl, KOTOpasi UMEETCA B AJIEKTPOHHON OMOJIMOTEYHOU cucTeMe YHUBEPCUTETA,
Ha MpejuIaraeMble MpernojiaBaTesieM pecypcbl HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHON

cetu HWHTepHeT.
00yuJaroIerocs.

Orta wuHbopmalusg HeoOXoAuMa JUIi CaMOCTOSITENIbHOM paboThI

Ta6numa 3.2 — O61muil anropuT™ JAesTeTbHOCTH MPEeToaBaTelisi U CTYICHTa B YaCTH
MOCTaHOBKH U BrIosineHnsa CPC

Iransl AeATeJILHOCTH

Copep:xanue 1eATeJIbHOCTH

IIpenogaBaresn CryaeHnt
IMoaroroBka: onpenenenue | MotuBupyer, nomoraeT | OnpenensieT U 00CyXmaeT ¢
TEMBI, 1IeJIM 1 3a/1a4 3aJaHus | CTYJEHTY B IIOCTAHOBKE | IIperojaBaTesieM
3aJ1a4yu aKTYaJIbHOCTh
poOJIeMBbI; BBIJBUTAET

COBMCCTHO C IIpCroJaBaTCiiEM
T'HIIOTC3Y UCCICAOBAHNA

IlnanupoBaunme: Koppexktupyer B ciuywae | Popmyinpyer  3aJaud = U
— Ollpe/ieNIeHNe UCTOUYHUKOB, | HEOOXOAMMOCTH pa3pabaTrbIBacT IUIaH
crocoboB cOopa, aHaiM3a | AESATENbHOCTh  CTYJEHTa, | ACUCTBUIA;  OOCYXKHaeTr  C
uH(pOopMaLuy, croco0oB | mpe/yIaraeT WA, JaeT | MpenojaBareieM METO/IbI
IIPE/ICTABIICHHUS HaIlpaBJICHUS UCCIIEI0BAHMS
pE3yIbTATOB; WCCJIEIOBAHMS,
— YCTaHOBJICHUE KPUTEPUEB | BBICKA3BIBAET
OLIEHKM  pe3yJbTaTa U | IPEOIOKEHUS
npoiecca
Coop uHpopmanum: | HaGmogaer 3a | CobupaeT U CUCTEeMaTH3UPYET
HaOmofeHue, paboTa €O | IEATENbHOCTBIO CTYAEHTA, | HH(POpMAIUIO 1o TEME
CIPAaBOYHOM  JIUTEpaTypoOH, | KOCBEHHO PYKOBOJIUT €ro | (3anaue)
y4eOHOM, HAyYHOU U JI. MCCIIEIOBATEIIbCKOU
JEeSATEIbHOCTBIO
AHau3 MHpopMaLuH, Koppekmupyer AHanu3upyeT coOpaHHyIO
dbopMynupoBaHHE BHIBOJIOB | JCSITENBHOCTh  CTYJEHTA, | UHGOpMAIIHUIO, pemaer
HaOJII0/IaeT, COBETYET MIOCTAaBJICHHYIO 3334y
Odopmienune padboThl, KoncynsTupyer B | Odopmiisier  pelieHue U

HOJrOTOBKA K | opopmiieHnn paboThl, AAET | KOHEUHBIE PE3YJIbTATHI

IPEJICTaBICHUIO 3aMeuyaHusi, KOMMEHTapuu

pE3yJIbTATOB U IPEJUI0KEHHUSI

IIpencrasiienue 3aganus OnenuBaer  pesyiabTarhl | [Ipeacrasnser pELIECHHBIE
pelIeHus 3a1a4 110 3apaHee | 3aJaHus, IPOXOJIUT
YCTaHOBJICHHBIM IPOLEAYPY 3aIIUTHI PaOOTHI
KpUTEPUSIM

IHoaBenenue UTOroB, | OLeHnBaeT ycuius, | Y4aCcTByeT B KOJUIEKTMBHOM

peduiekcus U OLleHKa UCIOJIb30BAaHHBIE U | 00CYXACHUH, ONpEIENSIET
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Conep:xanue 1e1TeJIbHOCTH

Tansl AeATeJILHOCTH

IIpenogaBareib Cryaent
HEHCIIOJIb30BaHHbBIC BO3MOKHOCTHU VIS
BO3MOKHOCTH, TBOPUYECKUH | POJOKEHUST  HMCCIICI0OBAHUS
MOJIXOJT CTYJACHTA. €CJIM 9TO aKTyaJbHO.

Memoouueckue pexomenoauuu cmyo0eHmam npu padome Ha0 KOHCNEKMOM JieKyuil

B xome neKUMOHHBIX 3aHATHUI HEOOXOIUMO BECTH KOHCIIEKTHMPOBAaHHUE YYEOHOTO
Marepuaia. OOpamath BHUMAaHHE Ha KaTeropuu, (OPMYJIHUPOBKH, PACKPHIBAIOIIUC
COJIEpKaHUE TEX WM HMHBIX SIBICHUI WM TMPOILIECCOB, HAYYHBIC BBIBOJBI U IMPAKTHUECKUE
pekoMeHaimy. JKenarenbHO OCTaBUTh B pabOUYMX KOHCIEKTAaX MOJisA, Ha KOTOPBIX JElaTh
MOMETKM M3 PEKOMEHJIOBAHHOW JIMTEPATypbl, JOMOJHSIOUIME MaTepuall IMpPOCIyIIaHHOM
JIEKIMK, a TaKke MOAYEPKUBAIONIME OCOO0YI0 BKHOCTh TEX MM HHBIX TEOPETHUYECKHX
TTOJIOKECHUM.

JIeKTop MOXET UCIIOJIb30BATh MEJIOBYIO, UHTEPAKTUBHYIO UJIM BUPTYaJIbHYIO IOCKY, a
TaKKe pasiuyHble (OTO- BUIECOMATEpUAIbI Ui MOSCHEHUS W3JIaraéMoro marepuana, Mpu
3TOM 3HAUYUTENIBbHAS YaCTh CYILIECTBEHHOIO, BAKHOIO MaTepHaia JAaeTcsl JIEKTOPOM YCTHO.
Cnenyetr pa3o0parbcs U KOHCIIEKTHPOBATh HE TOJBKO COAEpXalleecss Ha JIocke win (HoTo-
BUJIeOMaTepralie, HO M HU3JaraeMble JIEKTOpOM YCTHO monokeHus. [Ipu HeoOxommmocTu
1eJIecO00Pa3HO MONPOCUTH MPEToaBaTeNsl HOBTOPUTH WM 3alMcaTh HAa JOCKE TO WM MHOE
TMIOJIOXKEHHE, C LEITbI0 YTOOBI YCIIETh €0 3anucarh. Takke clielyeT 3a1aBaTh MPernojaBaTesto
YTOUHSIIOLIME BOMNPOCHI C LENBIO YSACHEHUS TEOPETHMUYECKUX IOJIOKEHUM, pa3peIeHus
CIOPHBIX CUTyalMd. B yCTaHOBIEHHOM MNpENoAaBaTeNeM MOPSJIKE 3a4aBaTh BOMPOCHI C
LIEJBIO OIMEPATHBHOTO YCTpPAaHEHUsS “O€NbIX MSATEH B MOHMMAHUM TEOPETUYECKOM YacTh
JUCLUTUTAHBI.

Memoouueckue pexomenoayuu CmyOeHmMam no CamoCcmoAmenabHou paoome npu
Nn0020Mmoe6Ke K 6bINOJIHEHUIO J1a00paAmOpPHBIX Padom

Crnenyer moAroraBiIMBaThCcs K TOW JTaOOpaTOpHOM paboTe, KOTopas ObLIa BbIAAHA
npernojaBareneM Ha 3aHATHHA. [lOpAIOK BBIMOMHEHHS J1a0OpaTOPHBIX pabOT MOXKET He
COOTBETCTBOBATH [1OCIIE0BATEIBHOCTH U3JI0KEHNS KypCa Ha JIEKLUSX.

ITIpu mnoarotoBke K 1abOpaTOpHOM paboTe clenyeT H3y4uTb M pa3o0parbcs B
(bu3NYECKUX SBJICHUSIX U MPOIECCaX N3yYaeMbIX B JJabopaTopHoii padore. J1jist 3TOro crieayer
BHUMATEJIbHO H3YyYUTh TEOPETUYECKYI0 YacThb METOAMYECKHX YKa3aHUM K JIabOpaTOpHOM
padore eciu umeercs. Cremyer TakkKe H3YYUTh PEKOMEHIOBAHHYIO M JOTIOJHUTEIBbHYIO
JUTEPATypy MO paccMaTprUBaeMbIM BOMPOCAM M KOHCIEKT JISKIUM, €Cli paccMaTprUBaeMble
BOIIPOCHI OBLIM PAcCMOTPEHbl Ha JieKIMU. B mpoliecce u3yyeHHsi MaTepualioB CIIEAyeT
BbIpa0OTaTh YETKOE IIOHUMAHME HW3Yy4YaeMbIX SBIEHUA M TmporeccoB. B ciyuae
BO3HMKHOBEHMSI TPYAHOCTEN B IOHMMAHUU CJIEAYEeT OOpPATUTHCS K MPETOIaBaTellio U 3a/1aTh
HEOOXOIMMBIE BOIPOCHI B pAMKaX KOHCYJIbTALIUI.

[Tocrne BbIpabOTKM MOHUMAaHHS PacCMaTPUBAEMBIX B J1aOOpaTOpHOM paboTe BOMPOCOB
ClieyeT BHUMATEIIBHO O3HAKOMHUTBHCS C TIOPSAKOM BBIMOJHEHUS PabOTBI M CXEMOM
YCTaHOBKH, €CJIM OHA NPE/ICTABIIEHA B METOAMYECKUX yKa3zaHHUAX. HyKHO BbIpaboTaTh YeTKOE
MOHUMAHUE YTO U KaK CIIEAYET JIeaTh B IIPOIECCE BBIMOIHEHUS PA0OTHI M ¢ KAKOW IIEIThIO 3TO
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nenaercs. B cilydyae BO3HMKHOBEHMSI TPYJHOCTEHM C NMOHMMAHHUEM IOPSIKA BBITIOJIHEHUS
paloThI cieAyeT 0OpaTUThCs K MPENOAaBaTeNio U 33]]aTh HEOOXOIUMbIE BOIPOCHI B PaMKax
KOHCYJIbTALUH.

[locne BbIpaOOTKM TOHUMAHUS CYTH pabOThl M XOJa BBINOJIHEHUS CIEIYeT B
71a00paTOPHOM TETPaId COCTAaBUThH KOHCIIEKT JIAOOPATOPHOM pabOThI COJIEpIKaIIUiA B KPATKOM
BUJIE TEOPETUUECKYIO 4YacThb W HEOOXOIMMbIE pacyeTHble (OpMYJbI C MX BBIBOAOM H
YKa3aHUEM HCIOJb30BaHHBIX 00O03HaYeHUl W pazmepHocTeld. KOHCHEKT MOXKeT Takxke
COZIep)KaTh OCHOBHBIE TOJIOKEHUSI TMOpsAKa BbINOIHEHUs padothl. Ilocne koHcrekTa B
JTa00paTOpHON TETpaau CIEAYeT HAaYepTUTh TAOJIMIBI KOTOpPhIE OYAyT MCIIOJIB30BaHbI IS
3amicu Pe3ysbTaToB W3MepeHuid. Bua Tabnwin BbIOMpaeTcss Ha OCHOBAHUM YKa3aHHMA
MIPEoIaBaTelisd, METOAUYECKUX YKa3aHWW WIM TPU OTCYTCTBUM YKAa3aHUW CTYJIEHTOM
CaMOCTOSITENIbHO. B TaOnuIlel 3aruChIBAIOTCS 3HAYEHUS 3a/1aBACMbIX U H3MEPSEMBIX
MapamMeTpoB, a TaKKe MOTYT 3allMChIBaThCSd PE3YJbTaThl 00pabOTKU pPE3yJbTaTOB H
BBIUKCJICHUH CJIEAHHBIX C UCMIOJIB30BAHUEM IKCIIEPUMEHTAIIBHBIX TAHHBIX.

B naboparopHoil TeTpaau Mocie W3JI0KEHHOTO KOHCIEKTa, PUCYHKOB M TaOJIHIL
CIIElyeT OCTaBUThb MECTO HEOOXOJMMOE sl MPOBEACHUE BBIYMCICHUM, IOCTPOEHHUS
rpadMKOB U 3aKIIF0OUEHUSI, OPOPMIIIEMBIM TIOCTIE BBHITIOTHEHUS U3MEPEHUM.

[lepen HayasoM mnpoBeAeHUS PadOTHI MPENOAABaTENb IMOCPEICTBOM ONpOca WU
MHBIM CIIOCOOOM MPOBEPSIET NOATOTOBKY CTYEHTA K BBITOJHEHHUIO J1a00OPAaTOPHOM TETpaau, a
TaKXKe MOATOTOBJICHHYIO K BBINIOJHEHUIO paboTy B JlaboparopHOoil TeTpaau. B ciyuae
HEJIOCTaTOYHOW MOJTOTOBKM CTYJIEHT HE JOIYCKaeTcsi K BBIIOJIHEHHUIO padoThl. [lis
CaMOCTOSITENIBHOTO KOHTPOJISI KAayecTBa IOATOTOBKM CTYJIEHTOM CJEIyeT OTBETUTh Ha
KOHTpPOJIBHBIE BOIMPOCHI K JIaDOpaTopHOil paboTe MpeACTaBICHHBIE B METOAMYECKUX
ykazaHusx. Ha KOHTposIbHBIE BOIPOCHI CIEAYET OTBEUaTh 0€3 NCIOIb30BaHUS JJa0OPATOPHOM
TETPaJU U JIMTEPATyphl, BKITIOYAs] METOAMYECKHE YKa3aHus K padoTe.

Memoouueckue pekomeHOauuu cmyoeHmam no camoCcmoamenvHoil pabome npu
n0020MoeKe K NPAKMU4eCKUM 3aHAMUAM 8 8UOe 3auiumpl 1a00pamopHsIX padom

B nmabopaTopHOil TeTpagy ClieAyeT BBIIOJHUTH BCE YKa3aHHUA Mopsaaka (Xona)
BBINOJIHEHHS Pa0OTHI, TAHHBIE MTPENOJaBATENEM WM B METOJMUYECKUX YKazaHUsIX. OOpaboTKa
AKCTIEPUMEHTATIBHBIX JAHHBIX, TMOCTPOCHUE TPA(UKOB, aHAN3 3aBUCHMOCTEH, IMOIy4YEHHE
WCKOMBIX BEJIMYMH TMPOU3BOJAATCS CTYJIEHTOM CaMOCTOSITENIbHO C  HCIOJIb30BAHUEM
PE3yJIbTaTOB M3MEPEHHI MOTyYSHHBIX B XOJI€ JJAOOpaTOpHOIl pabOTHI.

Bce ocHOBHBIC BbIUMCICHUS, TMpUMEHEHUs (OpMyNl CJIeayeT OTpasuTh B
naboparopHoi TeTpaau. Eciu 3aBeoM0 Bce eMHUIIBI U3MEPEHHS HE TIEPEBEICHbI B CHCTEMY
CH, 1o BbIUMCIIEHHS CIelyeT MPOU3BOJUTH B pasMepHoM Buje. He ciemyer mocie 3amucu
(dopMyIibl cpa3y mucarh YHCIOBOW OTBET, HEOOXOAMMO MPEICTABUTHL OCHOBHBIE IIATM X072
BBIYMCIICHUS B TA0OPATOPHOU TETPAIH.

JlonyckaeTcss He NPUBOAUTH XOJ BBIUMCIECHMA B TETPaad sl OJHOTUITHBIX
BBIUMCJICHUH 10 OJHOM M TOM ke pacueTHoM dopmyiie. B 3ToM ciiydae mpuBOIST MepBoOe
npuMeHeHue (OpMyJIbl TIOKa3bIBas XOJ BBIUMCICHUS B Pa3MEPHOM BHUE, B OCTAIbHBIX —
OrPaHUYMBAIOTCS PUBEIECHUEM PE3YJIbTATA BHIYMCIICHHN.

[1o pe3ynbraraM U3MEpEHUN U BBIYUCIICHUMN, €CITM 3TO 33JaHO NPETOAaBaTesIeM WIN
METONYECKUMH YKa3aHWUSMH, a TAKXKE B CIy4ae €CJIM [0 MHEHUIO CTYIEHTa 3TO SIBIIAETCS
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11eJIeCO00Pa3HBIM - B JJAOOPATOPHOI TETPaIu CTPOST MOJTyUYEHHbIE 3aBUCUMOCTH TpaduecKu
Y [IPOU3BOJIAT UX aHAJIU3 U ONPEAETICHUE NCKOMBIX BEJIMYMH.

[To oxOHYaHHIO BCEX HEOOXOIUMBIX BBIUUCICHUNA W TOCTPOEHUM B JabopaTopHOU
TeTpagu  clieayer OQOpPMUTH  3aKIIOUEHHE.  3aKIIOueHHE  MPEACTaBIsieT  COOOM
CaMOCTOSITENIbHBIA pa3zfen padoThl HANMCAHHBIA MOCIENOBATENIbHO, HA PYCCKOM SI3bIKE
KpaTko OTOOpa)KarollMi X0 MPOBEACHUS PA0O0ThI, MOIY4YEHHBIE PE3YJIbTaThl U PE3yJIbTATHI
aHaM3a, BKJIFOYasi aHAJIM3 COOTBETCTBHS IKCIIEPUMEHTAIBHBIX JAHHBIX TCOPETUICCKUM WITH
pacUeTHbIM, €CIM WMEIOTCS. 3aKIoueHHe JODKHO UHMTaThCs CaMOCTOSITENBHO €
MCTOJIb30BaHUEM O(POPMIICHHOM JTa00paToOpHOii padOThI B KAYECTBE CIIPABOYHOTO MaTepuasia
C YKa3zaHHeM HEOOXOMMBIX CCHUIOK Ha PUCYHKH, (POPMYJIbI, TAOIHUITHI U HHBIE AJIEMEHTHI TIPH
HEOOXOIMMOCTH. 3aKIIFOYeHUE K paboTe TOHKHO OPOPMIISITECS CTYJICHTOM CaMOCTOSITENHHO,
HE JIOIYCKAETCsl UCIOJIh30BaTh 3aKIIFOYCHHUS APYTHX CTYJIEHTOB M3MEHSSI B HUX PE3yJIbTAThI
Ha CBOM.

[Ipu odopmiieHrnr pabOTHI, BBIYUCICHUSX W TPU HANMCAHWU 3aKIIIOYCHHUS €CIU
CTyJleHTOM OyJeT YCTaHOBJEHO HEJOCTaTOYHOE TIOHMMAaHWE pa3MYHBIX BOIPOCOB
JWCITUTUTAHG] WM WHBIX JUCIWIUIMH HWCTONB3YEeMBIX B paboTe (HarmpuMep MaTeMaTvKa,
uH(OpMaTHKA U T.I1.) CJIETyeT U3yYUTh COOTBETCTBYIOIIYIO JIUTEPATYPy, YCTPAHUTH TIPOOEITBI
CaMOCTOSITEIbHO. B ciydae BO3HMKHOBEHUSI HEMPEOAOIMMBIX TPYIHOCTEH TpH 0hOpMIICHUN
paboTHI ClieMyeT MOArOTOBUTh KOHKPETHBIE BOMPOCHI MPETIOIABATENIO U 33/1aTh UX B pPaMKax
KoHcynbTauui. O6mme Bonpockl Buaa: "Kak odpopmuts padory?, “Kak nmoctpouts rpapuk?”’
“Kak Hamucatb 3akiitoueHre?" He 10y CKaroTCs.

[Tocne odopmiieHust pabOThI CHEIYET OMOJHUTEIBHO HU3YyYUTh TEOPETUUYECKUN
Matepua 1o TeMe paboThl U CMEXHBIM C HEH.

Oowue Mmemoouueckue peKOMeHOAuUU CMyOeHmMaAMU Nno CAMOCMOAMETbHOU
pabome npu no020moeKe K NpaKmuyeckKum 3aHAmuAM, 1a00pamopHbiXm padomam u
JIeKUUAM

[ToaroroBka K 3aHSTHIO BKITIOYAET 2 JTara:

1¥1 — opraHn3alrOHHbIM;

24 - 3aKpeTUIeHUe U yTiTyOlieHne TEOPETHYECKUX M IPAKTUIECKUX 3HAHUIL.

Ha mepBom »Tame CTyJIEHT IUIAHHPYET CBOIO CaMOCTOSATENBHYIO PabOTy, KOTopas
BKJTIOYACT:

- TIOSIBIICHWE YETKOTO TMOHMMAaHMS TOCTaBJICHHOTO 3a/IlaHHsl Ha CaMOCTOSITEIBHYIO
paboty;

- cOOp PEKOMEHI0BAaHHOM U JIOTIOTHUTEIBHOM JIUTEpaTyphI;

- COCTaBJICHME IUIaHA CaMOCTOSITENIbHOM palOoThl, BKIIIOYAIOIIEE AITAllbl U CPOKU
BBITIOJTHEHUS paOOTBHI.

[InanupoBanue 3HaunTeNIbHO NOBBIIAET 3P dexrrBHOoCTH CPC.

Bropo#i sTanm BKJIIOYAeT HEMOCPEACTBEHHYIO MOJIOTOBKY CTyJIEHTAa K 3aHSTHIO.
Hauunate Hafo ¢ u3ydeHus: peKOMEHJ0BaHHOM JUTepaTypbl. He0OX0qMMO MOMHUTb, YTO Ha
JeKIIMU OOBIYHO paccMaTpUBAETCsl HE BECh MaTepuall, a TOJbKO €ro yacth. OcTanbHas ero
YacTh BOCIOJHSETCS B IPOIIECCE CaMOCTOATENbHOM paboThl. B cBsi3m ¢ 3tum pabota ¢
PEKOMEHIOBAaHHOM JUTepaTypoil obs3arenbHa. Oco0oe BHUMaHHME MPU 3TOM HEOOXOIHMO
00paTUTh Ha COACP)KaHHUE OCHOBHBIX TOJIOKEHUM W BBIBOJIOB, OOBSCHEHHE SIBJICHUN H
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(bakToB, ysjICHEHHE MPAKTUYECKOTO MPUIOKEHHS PAacCMATPUBAEMBIX TEOPETUUECKUX
BOIIPOCOB. B mporecce 3T0il pabOThl CTYAEHT JOKEH CTPEMMUTBCS IOHATh U 3alIOMHUTH
OCHOBHBIE ITOJIOKEHHSI pacCMaTPUBAEMOI0 MATEpUaIIa, IIPUMEPBI, TOSCHSIOIIUE €10, & TAKKE
pa3o0paThbcs B WILTFOCTPATUBHOM MaTepHaJIE.

3aKkaHUMBATh [TOJTOTOBKY CJEAYET COCTABICHUEM Il1aHa (KOHCIIEKTA) 110 N3y4aeMOMYy
Marepuaily (Bompocy). OTO TO3BOJSIET COCTaBUTh  KOHIIGHTPUPOBAHHOE,  CXKAaToe
IIPEJICTABIICHUE IO U3Y4aEMBIM BOIIPOCAM.

B mpomecce MOArOTOBKM K 3aHATHAM PEKOMEHAYETCS B3aUMHOE OOCYXKIIEHHE
Mmarepuaa, BO BpeMsi KOTOPOTO 3aKpEIUISIOTCS 3HAHUS, a TaKKe MPUOOpeTaeTcsl MpakTHKa B
W3J10’)KEHUH U pa3bsICHEHUH TIOTY4YEHHBIX 3HAHU, Pa3BUBACTCS PEYb.

[Tpu HEeoOxoammocTu cieayeT oOpaliaTbes 3a KOHCYJbTAlMEN K IPEeroJaBaTelIro.
Wnga Ha KOHCYNbTAalMIO, HEOOXOJMMO XOPOIIO MPOJyMarh BOIPOCHI, KOTOpbIE TpPeOyroT
pa3bICHEHUS.

B nauane 3aHATHS CTYJIEHTHI TOJ] PYKOBOJICTBOM IIperojaBaressi Oosee riryOoKo
OCMBICIIMBAIOT TEOPETUYECKUE MOJIOKEHHUS O TEME 3aHATHSI, PACKPHIBAIOT U OOBSICHSIOT
OCHOBHBIE MOJIOXKEHUS! ITyOJIMYHOr0 BBICTYIIEHUS. B mpoliecce TBOPUECKOro 0OCYKICHUS U
JMCKYCCHHM BbIPAaOATHIBAIOTCS YMEHUSI U HABBIKM UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS IS
Pa3IMYHOrO po/ia OPaTOPCKOM IEATEIHOCTH.

3anucH UMEIOT NEPBOCTENEHHOE 3HAUYEHHE JIJIs1 CAMOCTOSITENIbHOM pabOThI CTYJICHTOB.
OHM [OMOrarOT TMOHATH IOCTPOCHME H3YYaeMOI0 MAaTepualia, BBIIECIUTH OCHOBHBIC
MOJIOXKEHHUS, POCIIEINTD UX JIOTUKY U TEM CaMbIM IIPOHUKHYThH B TBOPUECKYIO J1A00OPATOPHUIO
aBTOpA.

Benenne 3amucell cnocoOCTBYeT IpPEBPALICHUIO YTEHWS B AKTUBHBIM Ipolecc,
MOOMJIM3YET, Hapsiy CO 3pUTEIBHOM, U MOTOPHYIO aMsATh. ClieayeT MOMHUTb: Y CTYyJICHTa,
CUCTEMAaTUYECKH BEIYILLIETO 3aIlCH, CO3[AaeTCs CBOW WMHAMBHUIYalbHBIA (DOHJ MOACOOHBIX
MaTepuajoB JJisi ObICTPOrO MOBTOPEHUS MPOYUTAHHOIO, U MOOMJIM3ALMM HAKOILIEHHBIX
3HaHui. OCOOEHHO BaXKHbI M TOJIE3HBI 3alMCH TOT/A, KOTJIAa B HUX HAXOIAT OTpakeHHE
MBICITH, BO3HHUKIIIME TIPU CAMOCTOSITENILHOM paboTe.

BaxHo pa3BuBaTh y CTyJIE€HTOB YMEHHE COIMOCTABJIATH WCTOYHHUKH, MPOIAYMbBIBATH
M3y4aeMblid MaTepUaJl.

bonpmioe 3Hau€HHWE MMEET COBEPIICHCTBOBAHME HABBIKOB KOHCIEKTHPOBAHUSA Yy
CTYZCHTOB.

[IpenogaBarenb MOXET PEKOMEHIOBAaTh CTYACHTaM CIEAYIOLUIME OCHOBHBIE (DOPMBI
3alMCH: TUIaH (TIPOCTOM M Pa3BEPHYTHIN ), BBINKUCKH, TE3UCHI.

Pe3ynbTaTel KOHCIEKTUPOBAHUSI MOTYT OBITh IIPECTABIICHBI B Pa3JIMUHBIX (POpMax.

[Tnan — 370 cXema MPOYMTAHHOIO MaTepHaia, KpaTkuil (WM NOAPOOHBIM) NepeueHb
BOIIPOCOB, OTPAXKAIOUIMX CTPYKTYpy M IOCIENOBATENbHOCTh Matepuana. IloapoOHO
COCTABJICHHBIN TUIAH BITOJIHE 3aMEHSIET KOHCIIEKT.

KoHCIlekT — 93TO  CHCTEMaTH3MpOBAaHHOE, JIOTMYHOE W3JI0KEHUE MaTepraa
MCTOYHUKA. Pa3znnyarorcs yeTbipe Tuna KOHCIIEKTOB:

e IInmaH-KOHCIIEKT — 3TO PA3BEPHYTHIM JETAIM3MPOBAHHBIM IUIAH, B KOTOPOM
JOCTATOYHO MOAPOOHBIE 3aIMCH MPUBOAATCS MO TEM MYHKTaM IUIaHa, KOTOPbIE HYXIAl0TCs B
MOSICHEHHU.
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. TekcTyalbHbII KOHCIIEKT — 93TO BOCIPOU3BEIACHHE HauWOOJee BaKHBIX
MOJIOXKEHUH 1 (JaKTOB MCTOYHHKA.
. CBOOOIHBI KOHCIIEKT — OTO YETKO W KpaTrko chopMyIUpOBaHHBIE

(M3710’KEHHBIEC) OCHOBHBIE TIOJIOKEHHUS B pe3yJIbTaTe TTy0OKOr0 OCMBICIIMBAHUS MaTepraia. B
HEM MOTYT TPHCYTCTBOBAThH BBINMCKH, IUTATHl, TE3UCHI, YacTh MaTepHala MOXET OBITh
Mpe/ICTaBjIeHa TUIAHOM.

. TeMarnyecknii KOHCIIEKT — COCTAaBJISIETCA HAa OCHOBE W3Y4YCHHUs pAla
HCTOYHMKOB U JIA€T JOCTATOYHO MOJIHBIN OTBET MO KaKOK-TO cxeMe (BOIIpOCy).

CamocrosiTenbHasi ~ paboTa  CHOCOOCTBYET  CO3HATEJIBHOMY  YCBOCHHIO,
VIIIyOJIGHUIO W PACIIUPEHUI0 TEOPETUYECKHX 3HAHWM; (OPMHPYIOTCS HEOOXOIUMBIC
MpoQeCCHOHATILHBIE YMEHHUS U HABBIKA M COBEPIIICHCTBYIOTCS UMEIOIINUECS; TPOUCXOIUT
Oonee TIyOOKOE€ OCMBICIICHHE METOJOB HAYYHOTO TIO3HAHWS KOHKPETHOW HAyKH,
OBJIAJICHUE HEOOXOAMMBIMH YMEHUSIMH TBOPUYECKOTO TTO3HAHUS.

OcHOBHBIMH (hOpMaAMH CAMOCTOSITEIHHOU PAOOTHI SIBISIOTCS:

- KOHCTICKTHPOBAHHE JICKITUI ¥ MPOYNUTAHHOTO HCTOYHHUKA;

- MpopabOTKa MaTepPUAIOB MPOCITYIIIaHHON JICKITHH;

- CaMOCTOSTEILHOE  M3yYCHHE IPOTPAMMHBIX  BOIMPOCOB,  YKa3aHHBIX
MIPETno1aBaTesieM Ha JICKIUIX U BBITIOJHEHNE JOMAITHUX 3aJIaHul;

- popMyJIMPOBAaHUE TE3HCOB;

- COCTABJICHUE aHHOTALMM Y HANTMCAHUE PELICH3N;

- 0030p 1 000011IeHNE TUTEPATYPHI TTI0 HHTEPECYIOIIEMY BOIIPOCY;

- U3yYCHUE HAYYHOU JTUTEPATYPHI;

- MOJTOTOBKA K MPAKTUYECKUM 3aHSATHUSAM, JaOOpaTOpHBIM paboTam, 3a4eTam Hu
HK3aMEHaM;

- MOJITOTOBKA U 3aIuTa pedepara, dJIEKTPOHHBIX MPEe3eHTAIUH.

Pexkomenoayuu no oueHueanur) YCMHBLIX OMEEMOE CHYOEHMO8 Ha
NPAKMUYEeCKUX 3aHAMUAX U 1A00PAmOPHBIX padomax

C uenbio KOHTPOJISI ¥ TOATOTOBKHU CTYJEHTOB K M3YYE€HHIO HOBOI TEMBI B HayaJe
KKJIOTO MPAKTHYECKOTO 3aHATHS TPEMoJaBaTeeM MPOBOAUTCS WHIWBHUIYATHHBIA WIIH
(pOHTAILHBIN YCTHBIN OMPOC MO BBHITTOJTHCHHBIM 33/TaHUSIM TPEIBITYIICH TEMBI.

Kpurepuu ouenku:

— MPaBUWJIBHOCTH OTBETA MO COJEPKAHUIO 3a7aHus (YUYUTHIBACTCA KOJIUYECTBO H
XapakTep OIMIMOOK IIPH OTBETE);

— TOJHOTA W TJIyOMHA OTBETa (YYUTHIBACTCS KOJMYECTBO YCBOEHHBIX (DaKTOB,
MOHSATUM U T.IL.);

— CO3HATEIBHOCTh OTBETA (YUUTHIBAETCS MOHMMAHUE U3JIaraeMoro MaTepuarna);

— JIOTUKA W3JI0kKEHUs Marepuana (y4UTHIBAETCS YMEHHE CTPOUTH IIEJOCTHBIM,
MOCJIeI0BATEIbHBIN paccka3, IpaMOTHO IMOJIb30BATHCSA CIIEHUATbHON TEPMHUHOJIOTHEN );

—  palMOHAJILHOCTh  HMCIOJIb30BAaHHBIX TPUEMOB U  CHOCOOOB  PEIICHUS
MOCTaBJICHHOW y4eOHOM 3amauu (YYUTHIBA€TCS YMEHHE MHCIIONIb30BaTh Haubosee
3¢ peKTUBHBIE CITOCOOBI TIOCTHXKCHUS TIEIIH );
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— CBOEBPEMEHHOCTh W 3(P(HEKTHBHOCTH WCIOJIB30BAHUS HATJISAHBIX MMOCOOUN H
TEXHUYECKUX CPEACTB NpH OTBEeTE (YUYUTHIBACTCS TPAMOTHO W C TOJIb30M TPUMEHSATH
HaTJISAHOCTh M IEMOHCTPAIIMOHHBIN ONBIT IPU YCTHOM OTBETE);

— UCTIOJIh30BaHUE JTOTIOJHUTEILHOTO MaTepHaa;

— paIMOHAJIBHOCTh HCIIOJNB30BAHMS BPEMEHH, OTBEACHHOTO Ha 3ajmaHue (He
o100psieTcs 3aTSHYTOCTh BBIIIOJIHEHUS 3aJ]aHUs, YCTHOTO OTBETa BO BPEMEHH, C YIETOM
WHIUBUTy TBHBIX OCOOCHHOCTEH CTYICHTOB).

Memoouueckue pekomenoayuu no OYEHUEAHUIO HA 3a4eme

Ieanb: mpoBepka 3HAHMWM, HAaBBIKOB M KOMIIETEHIMM CTYJIEHTA, €ro YMEHHUE
caMmocTosTelbHO padorars (OK-7).

3agaun:
1. OueHuTh ypoBE€Hb 3HAHHM W HABBIKOB CTYJEHTA IOJYYEHHBIX B XOJE€ OCBOEHUS
JUCLUIUINHBI.
2. OueHUTh HaBBIKK U YMEHUS TPAMOTHO U YOETUTENbHO U3JIaraTh U3y4eHHbI yU4eOHBIH
Y JOTOJTHUTENIbHBIA MaTEpHaIL.
3. OueHuThb 3HAHMUS CTYyJEHTAa MNPUOOPETEHHbIE HAa OCHOBAaHUU M3YyYEHHS HAYYHO—
TEXHUYECKOU JIUTEPATyPHI.
4. IlpoBepuTh HABBIKM CTYyJIEHTa B YaCTU TMOCTAHOBKH, MPOBEACHHS U OOpabOTKH
pe3yabTaTOB (PU3NYECKOIO IKCIIEPUMEHTA

Kpurepuu ouneHKu 3HAHUH

VYuuThiBaeTCs TEKylas YCIEeBaeMOCTh (KOHTPOJbHBIE pPabOThI, TECTBI U [Ip.),
MOCEIIAEMOCTh 3aHATHM, 3aluTa J1abOpaTOpHBIX paboT U pedepaToB, BHIIOJIHEHHE
WHAUBUYAIbHBIX 3aJlaHUi. 3HAHUS W HAaBBIKM CTYJCHTa MOTYT OBITh MPOBEPEHBI C
IIOMOIIBK) YCTHBIX WJIM NUCbMEHHBIX OTBETOB Ha BOIPOCHI IPENOAABATEISI, a TAKXKE
IIyTEM PEILICHUs 3a1a4 I10 Moapa3aeiaM JUCIUILIAHBL.

Pe3yabTaThl OIIEHUBAOTCS

«3a4TE€H0» - TpU HAIMYUM TBEPABIX 3HAHWHM, W3J0KEHUU OTBETa C
HE3HAYUTEIbHBIMU OIMOKaMU, YBEPEHHO UCIIPABJICHHBIMH MOCJIEC HABOJISIIIMX BOIPOCOB
10 M3JIOKEHHBIM BBIIIIE BOIIPOCAM.

«He 3a4YTeHO0» - IpPU HAIUYUM TPYyOBIX OIIMOOK B OTBETE, HEMOHUMaHUU
CYIIHOCTH U3JIara€MoOro BOIPOCA, HEYBEPEHHOCTH U HETOYHOCTH OTBETOB IMOCJE
HaBOJISIIIIMX BOIPOCOB IO BOMPOCAM U3y4aeMOW TUCIUILINHBI.

O1ieHKa BBICTABIISIETCS B 9K3aMEHAIIMOHHOM (3a4€THOM ) BEIOMOCTH.

Memoouueckue pekomenoayuu no OUEHUBAHUIO HA IK3AMEHE
Iesanb: mpoBepka 3HAHWM, HABBIKOB M KOMIIETEHIMM CTYyJIEHTa, €ro YMEHHUE
caMmocTosTelbHO padorats (OK-7).
3apaun:
I. OueHuTh ypoOBEHb 3HAHMM M HABBIKOB CTYAEHTA IOJYYEHHBIX B XOAE OCBOCHMS
JTVCHUTUIAHBI.
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2. O1eHUTh HABBIKK U YMEHHS TPAMOTHO U YOEIUTENbHO U3JIaraTh N3y4YE€HHBIN yueOHbIN
U JONOJHUTENbHBIA MaTEPHAIL.

3. OueHUTb 3HAHMUS CTYJEHTAa MNPUOOPETEHHbIE HA OCHOBAaHUU H3YyUYECHHUS HAyYHO—
TEXHUYECKOU JINTEPATYPHI.

4. IlpoBepuTh HABBIKM CTYyJIEHTa B YaCTU TMOCTAHOBKH, MPOBEACHHUS U 0OpabOTKH
pe3yIabTaTOB (PU3UYECKOTO IKCIIEPUMEHTA

Kpurepuu oneHku 3HaHUI

YuuThiBaeTCs TEKyIas YCIEeBaeMOCTh (KOHTPOJbHBIE pPabOThI, TECTBI W [Ip.),
MOCENIAeMOCTh 3aHATHM, 3aluTa J1abOpaTOpHBIX paboT U pedepaToB, BHITIOJIHEHHE
WHIUBUTy JIbHBIX 3a7aHUM.

Pesyinprarhl 3K3aMeHa OLIEHUBAOTCS:

«OTJMYHO» - TPU HAJUYUHM Yy CTyJACHTA TIyOOKHUX, MCUEPIBIBAIOIINX 3HAHUM,
IPAaMOTHOM M JIOTUYECKH CTPOMHOM MOCTPOEHUU OTBETA IO CIEAYIOIIUM HalpaBlICHUSIM
JTUCHUTUINHBI:

- JIOCTaTOYHO MOJIHOE OCBOCHHE TEOPETHUECKOT0 MaTepuasa JUCLHILINHBI;

- TayOOKO€ 3HAHHME METOHOJIOTMYECKHX IOJIOKEHUH M aITOPUTMOB DPEIICHUS
3a/1a4 1o pasjenaM AUCIUIUIHHBL

- TIpPUMEHEHUE MOJYYEHHBIX 3HAHUHU ISl pEICHUS] TPAKTUYECKUX 3a/1a4,

«XOpomI0» - MPU HAMYMUA TBEPABIX M JOCTATOYHO IMOJHBIX 3HAHWUW, JTOTMYECKU
CTPOMHOM TOCTPOCHHHM OTBETa MPHU HE3HAUUTEITHHBIX OIIMOKAX [0 HAMpPaBIICHUSM,
NEPEYUCIIEHHBIM IIPU OLIEHKE «OTIUYHO.

«YIOBJIETBOPUTEJIBHO» - NP HAJUYUU TBEPABIX 3HAHUM, U3JIOKEHUU OTBETA C
OIMUOKAMH, YBEPEHHO HMCIPABJICHHBIMU IOCJE HABOMASIIKUX BOMPOCOB IO H3JI0KEHHBIM
BBIIIE BOIIPOCAM.

«Hey/IOBJIETBOPUTEJIbHO» - TP HaJIUM4YUM TPyObIX OMIMOOK B OTBETE,
HEIMOHUMAaHUU CYIIHOCTH HU3JIaraéMoro BOMPOCa, HEYBEPEHHOCTH U HETOUYHOCTH OTBETOB
MIOCJIE HaBOISALIMX BOIIPOCOB IO BOIIPOCAM U3y4aeMOM AUCIUIUIMHBIL:

O1neHKa BBICTABIISIETCS B 9K3AMEHALIMOHHOW BEJJOMOCTH.

Memoouueckue pekomenoayuu no OUEHUBAHUIO KOHMPOIbHBHIX PAOOm

Kontponrnas pabora (KP) mpoBoauTcs nBa pa3a B ceMeCTp, HO  MOMKET
MPOBOAUTHLCA TMOCIE U3YUCHHS KaXKJIO0Tro pasjesia (TeMbl) AUCHUIIMHBI HA YCMOTPEHUE
MpenoaaBaTels.

KonTtponbHast paboTta COCTOUT W3 PEHICHUS MPAKTUYECKUX WM TEOPETUUECKUX
3amad. KoHTposbHas paboTa MpOBOIUTCS HA IPAKTUICCKOM 3aHSITHHU, HO MOXKET OBITh Ha
YCMOTPEHHUE MPENOoIaBaTelisi BBIHECEHA Ha CAMOCTOSITEIIBHYIO pa0OTy CTYICHTOM.

Ouenka KP BbICTaBiseTcss B KypHall y4eOHBIX 3aHSITHUH M YUYUTBIBACTCS MIPU
aTTeCTallMM CTYJEHTOB B MEPHUO]I 3aU4ETHOM WJIM SK3aMEHAIMOHHON CecCUU (COKpallleHUE
yucjaa SK3aMEHAIMOHHBIX BoNpocoB 1mpu omeHke KP He Huxke «xopomioy,
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NpEeNOCTaBICHNE TpaBa CTYAEHTY BBIOOpa 3K3aMEHAIMOHHBIX  BOIPOCOB W3
PEAJIOKEHHBIX MPEenoaBaTeIeM U IPYTrux npeepeHiuii).

KpuTtepun onieHnBaHus pelieHUs 3a1a4u

Pemenne 3agaum oneHUBaeTcsi MO CASAYIOIIMM KPUTEPUAMU:

1. ITomHoTa pemeHus (qoBeeHa OT JaHO JI0 TPaBUIILHOTO OTBETA);

2. JIocTymHOCTb U3JI0KEHHUS, BKIIFOYasi OMMcaHue PU3ndecKoi MOACIH U
MIPUMEHSIEMBIX NPUHIUIIOB PEUICHNUS;

3. Nmeetcst pucyHOK (eciv 0€3 HEero MOHUMaHWE PEIICHUsS] UM BBEICHHE
(U3UYECKUX BEJIMUMH 3aTPYAHEHO) TOSICHSIONINN 3a/1a4y;

4. KoppekTHOE BBEJIEHUE U UCIOJIb30BaHUE (DU3UUECKUX BEIIMUNH;

5. be3ommbo4HOE TPOBEICHNE BBIKJIAJIOK, BEIBOIA PACUETHBIX (HOPMYI;

6. be3ommbo4HOEe TPOBEICHNE BHIYUCICHHM, B TOM YHUCJIE C Pa3MEPHBIM
BEJIMYUHAMHU, €CJIH ITO MPETyCMOTPEHO YCIOBUEM 3a]aul

Pemienue 3amauun oneHUBaeTCs 1Mo AByXOabHOM mikaine: 1, 0.

OueHka «31» BBICTaBISETCS 3a pEIICHHE 3aJadyd, €CJIU YAOBJICTBOPEHBI BCE
KPUTEPUU OLIEHMBAHMS, TMOO MOHUMAHHME PEIICHHs] HEMHOTO 3aTpyaHeHo (2). Bo Bcex
OCTaJIbHBIX ClTyyasx 3agaya ouecHuBaercs “0". Hepemenunslie 3agaun onenuBarorces "0".

[Ipu oLleHMBaHUU KOHTPOJIBHOUN pabOTHI:

OuneHka «OTJIHYHO» BBICTABJISIETCH CTYIEHTY, €CJH CPEIHSAS OLICHKA [0 BCEM
penieHusIM, BKIItouas HepeleHHbie He Menblie 0,95 (pereHo npaBuisHO >95%).

OueHka «XOpoIIo» BBICTABJISETCH CTYAEHTY, €CJIM CPEAHSs OLICHKAa MO BCEM
pelnieHusM, BKIIouas HepeuleHHble He MeHble 0,75, Ho MeHblue | (pemeHo npaBuiIbHO
>75%).

OuneHka «yIOBJIETBOPHUTEJIbHO» BbICTABJISETCH CTYAEHTY, €CJIH CpEIHSSA
OIICHKAa IO BCEM pPEIICHHUAM, BKJIIOUas HepeuieHHble He MeHbie 0,5, Ho menbiie 0,75
(pemreHo npaBuiIbHO >50%).

OueHka «HeyJA0BJETBOPUTEILHO» BbICTABJISETCS CTYAEHTY, €CJIM CPEIHSS
OIIEHKa TI0 BCEM PEIICHUSIM, BKJIIOUas HeperieHHble MeHblne 0,5 (permieHo mpaBUIbLHO
<50%).

B ciydae BbIHECEHMSI KOHTPOJILHOW pa0OThl Ha CaMOCTOSATENBHYIO PadoTy
PEKOMEH]TyeTCsl OIICHMBAaHWE IPOW3BOJIUTH HE TO pe3yjbTaTaM IpPOBEPKHA PaOOTHI, a IIo
pe3yibTaraM €€ 3allMThl CTYJCHTOM Ha MPAKTUYECKOM 3aHATUH. J[OMyCKaeTcsl OLEHUBATh
BBITTOJTHEHHE KOHTPOJIBLHOM padOoThI MO ABYX0ALILHOM HIKAJIE “3a4TeH0" — “He 3a4TeH0”.

O1LieHKa BBICTABIISIETCS B )KyPHAJIE MOCEIIAEMOCTH CTYICHTOB.

Memoouueckue ykazanus no 6blnOJIHEHUIO U 3auiume 1a00pamopHuIX padom
Kaxnas naboparopHast paboTa BKIIIOUAET CJICIYIOIINE ITAIIBI:
1. IToaroroBka K BBINOJHEHUIO. M3ydueHne mMaTepualioB, MOATOTOBKA KOHCIIEKTA U
opopmienue tadbnui (CPC).
2. Jlomyck K BBITIOJTHEHUIO IpenoaaBaTeaeM (J1abopaTopHOe 3aHATHE).
3. [IpoBeaeHune n3mepeHuii (JlabopaTopHOE 3aHITHE).
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4. TlpoBeneHue BBIUMCICHHM, MOCTpoeHUE TrpadukoB, odopmiieHne padoThl,
BKurouas 3akimoueHue (CPC).

5. 3amuTa 1a60paTOpHON padOTHI (MPAKTUUECKOE 3aHSATHE).

Meroaunueckue pPEKOMEHAIuU o BBITTOJIHEHUIO BHEAYIUTOPHOMN
CaMOCTOSITeNIbHOM pabOThI CTYJIEHTaMH B YacTH JIAOOPATOPHBIX PabOT BHIIIEC B JTAHHOM
Mo/ipasziesie HacTOSIIEH MporpaMMbl MOJI 3arojoBKaMu ‘‘MeTouuecKkue peKOMEHAaluu
CTYJICHTaM TI0 CaMOCTOSITCITEHON padoTe MPH TOATOTOBKE K BBIOJHEHUIO J1a00PAaTOPHBIX
pabot”, “MeToauueckie PEKOMEHIAIMU CTYAEHTaM II0 CAMOCTOSITENIbHOM paboTe Mpu
MOJITOTOBKE K MPAKTUICCKUM 3aHSATHSIM B BHJIE 3aIIIUTHI TA0OPATOPHBIX padoT”.

[To pe3ynbraramM TMOATOTOBKH K BBHITIOJHEHUIO PAa0OTHI TMepes] BBHIMOJHEHUEM
MIPENo/iaBaTesib KOHTPOJIUPYET Ka4eCTBO MOJTOTOBKH CTYJCHTA U BBIHOCUT PEIICHUE O
JIOITYCKE WJIM HEJIOMYCKE K BHITIOJHEHUIO PAOOTHI.

[To pe3ynbpTaTam IpoOBEICHUS] U3MEPEHUN CTYACHT caM MPEACTABISIET MOJIyYCHHBIC
JTAaHHBIC TIPETIOABATENIO0, & TOT (PUKCHUPYET B KypHAJIe WU JabopaTOpHOU TeTpaau GakTt
ITPOBEJICHUS] U3MEPEHUM.

BreimonHnenHyo paboTy, CamMOCTOSITENHHO TMOJHOCTHIO O(OpMIIEHHYIO paboTy
CTYJCHT MPEACTABISET HA 3aIIUTY MPENOIaBATEINO.

Odopmiiennass cuuTaeTcs padboTa, KOTOpas COJEPKUT KOHCIEKT, TaOJMIBI C
OKCIIEPUMCHTAILHBIMH W PAaCYCTHBIMH  JaHHBIMH, BBIUHCICHUSA, HEOOXOIUMBIC
MOSICHEHUS, PUCYHKH TPETyCMOTPEHHBIE METOAUYCCKUMHU YKA3aHWSIMHU WIH 3alaHUEM
npenojaBarenss u 3akmoueHue. OdopmiienHas paborta, He couepikalias OIIMOOK B
o(OpMJICHUH, BBIYUCICHUH, 3aBEPIIAIONIASCS 3aKIIOUEHUEM OTPaXKaIoIleM CyTh U
pe3yabTaThl pabOThl CYMTACTCS BBIMOJHEHHOW W MOJICKUT 3alllUTEe HA MPAKTHYECKOM
3aHsATUU. OQOpPMJIICHHOM U BBINIOJHEHHOH MOTYT OBITh pPabOThl, OCHOBaHHBIE Ha
pe3yibTaTax WM3MEPEHHM MOJTYUYEHHBIX CTYJEHTOM IOCIie JOIMyCKa IMpernojaBaTesieM K
BBITIOJIHEHUIO Pa0OTHI.

Ecnu, mpu BbeiHECEHMH pabOThl Ha 3alUTy OOHAPY)KMUBAIOTCS OIIMOKU B
obopmiieHuH,  pacyetax, (GOpPMYJIMpPOBKAx,  aHaiu3e  pe3yjabTaToB, TO C
COOTBETCTBYIOIIMMHU 3aMEUaHUsIMHU HampasisieTcss Ha AopaboTky. JlopaboTka Bemercs
crtynearoM camoctostenibHo (CPC), n mopaboTtanHas paboTa CHOBa MPECTABISAETCS Ha
3alUTy (MPAKTUYECKOE 3aHSTHUE).

[Ipu 3ammre BBHIMOJHEHHOW paboTe TmpenmomaBaTeeM MOTYT OBITh B
WHIWBUTyTPHOM TIOPSIIKE 3aJaHbl BOMPOCHI WJIM 3a7a4d C IEIbI0 BBISICHUTH YPOBCHD
3HaHUM CTYyJIEHTAa MO TEeMAaTHKE JaOOpaTOpHON pabOThl U YMEHUE peniaTh TEOPETUUECKUE
U MpPAKTUYECKUE 3aJlayu MO pasfely JUCHUIUIMHBI paccMaTpUBacMOl B J1abOpaTOpHOU
pabote. BpinmogHeHUEe STUX WHIAUBUIYAIbHBIX 3aJlaHUNA JOMYCKaeTCs MPOBOJAUTH BHE
ayIUuTOpHuH cTyJeHTOM camoctositerasHo (CPC).

Bonbmoe koaudecTBO J0pabOTOK JabOpaTOpHOM paldOThl WM  JUTUTENBHOE
BBINIOJIHEHUE WHAMBUAYAJIBHOTO 3aJaHUsl MOTYT COINPOBOXKIATHCS JOMOIHUTEIbHBIMU
BOIIpOCaMU W 3ajayamMu. B TO Bpems Kak IpaMOTHOE U 0€30IIMO0YHOE BBHINIOJIHEHUE
paboT CTUMYIUPYIOTCS MPUHSATHEM paboT (3ammToi) 0e3 3amad Wid C TPEOYIOIMUMH
MUHUMAJILHOTO BPEMEHHU Ha PEeIICHUE.
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[ToompsieTcss mpoBeeHNE WHUIIMATHBHBIX JTAOOPATOPHBIX PabOT cTyaeHTamu. B
JaHHOM Ccllydae BMecCTo JabopaTopHOW pabOThl, MaHHOW TMpemnojaBaTesieM, IO
COTJIACOBAaHWIO C HUM CTYJIEHT caM TpejjiaracT JiabopaTOpHYI paboTy, crmocod u
obOopymoBaHue I ee BhIModHeHus. OpraHu30BBIBaCT PadOTy, MPOU3BOAUT U3MEPEHUS,
odopmisieT paboTy MOIB3YSACh CTOPOHHUMHU MCTOYHUKAMHU U pa3pabOTaHHON METOJAMKOMN
AKCIIEPUMEHTA U 3aIHIIACT €.

Memoouueckue ykazanusa no ogopmiaenuro pegpepamos

- Copmepxanue pedepaTa JTODKHO COOTBETCTBOBATH TeMe pedepaTa JaHHOU
npenojaBareneM. JlomkeH OBITh JaH JOCTAaTOYHO TIOJHBIA, Pa3BEpHYTHIM OTBET Ha
3aJIaHHYIO TEMY.

- Ecn o6bem pedepara Gosiee 5 CTpaHHI] U CONEPKUT HECKOJIBKO Pa3zesioB, TO
MOCJIE€ TUTYJIBHOIO JIUCTa JOOABISETCS JIUCT C CONEPIKAHUEM.

- Ilocne ocHoBHOW wacTu pedepara HUAET pas3lied 3akIoYeHHe (JOIyCKaeTcs
BMECTO HETO Pa3Jiell BHIBOIbI)

- 3akaHuuBaeTrcsi  pedepar  CIHUCKOM  KCHOJIb30BAHHBIX  HCTOYHHUKOB
IIPOHYMEPOBAHHBIX M0 MOPSAAKY OT 1, 2 u nanee.

- Hymepanus pucynkos, ¢popmyn u Tabaun B pedepare ckBo3Has - 1, 2, 3 u T.4.,
0€e3 IpOoITyCKOB.

- @opMmynaM HOMEp NpPHCBAaMBAETCA CIpaBa OT HUX B KPYIUIBIX CKOOKax,
HaIpumep:

F=ma. (1)

- Tlocne dhopmyd, cienyeT CTaBUTh 3HAKU MPENMUHAHUS. 3arsiThle, TOUKH, TOYKU C
3aIATOM.

- Ha Bce dopmynsl umeronue HOMep 00s3aTeIbHO JODKHA OBITH CChUIKA IO
TekcTy. Hampumep:

Kax euono uz goopmynwet (1) ...

- Bce pucynku u tabmmibl 00s3aTeIbHO HYMEpYIOTCS M Has3biBaloTcs. Homep u
Ha3BaHUE PHUCYHKAa MUIIETCS MOJ PUCYHKOM, MO LEHTPY, HOMEP M Ha3BaHHE TAOJIUIbI
CBepXy Tabmuibl u cripaBa. Homep 1 Ha3BaHMe MUIIETCS B BUJE:

Pucynox 5 - Mviciu 6 2onose npu océoenuu puzuxu.

- Ha Bce pucyHk# 1 TaOnHIbI 00s13aTEIbHBI CCBUIKU IO TEKCTY:

Kax moorcno euoems uz pucynxka 5 moiciu HoCAmM XaOMUYHbIN Xapakmep.

- Marepuan, He coiepkauuil CChUIOK HAa MCTOYHUKH (HOMEpa) B KBaJIpaTHBIX
ckoOkax (Hampumep [3]), cuuTaercss OpUrMHAIBLHBIM, TO €CTh CO3JaHHBIN (HAITMCAHHBIN)
aBTOpoM pedepaTa. ITO OTHOCUTCS U K TEKCTaM, U K (hopMyJiaM, pUCyYHKaM U TaOJauIam.

- CcbUlkM Ha HCTOYHMKM B KBaJpaTHBIX CKOOKAaX CTaBsAT mocie (pasbl,
MpeIoKeHus, ab3ana, B KOHIIE MOJINUCH K PUCYHKY uiau Tabnuue. B ciywae ecnu
naparpad uiam paszen B3ATh LETUKOM U3 OJHOTO UCTOYHHMKA TO CCHUIKY CTaBSIT B KOHIIE
3arosioBka. [{utupoBanue pasznenoB u mnaparpadoB HE PEKOMEHAYETCS K aKTUBHOMY
UCIIOJIb30BaHUIO, CJIEyeT MOAXOAUTh K pabore Haa pedeparom Oosee yriayOJIeHHO, B
KaKIOM paszfene (maparpade) HUCIOb30BaTh HECKOJIBKO HCTOYHUKOB M TMPUBOIHTH
OPUTMHAJIBHBIA TEKCT CBS3bIBAIOIINN HIUTUPYEMBIE U COACPIKALLINM DJIEMEHTBI AHAJIN3A.
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- BBeneHne MOXKET coAepKaTh LIUTHPYEMBIE TEKCThI, @ B 3aKJIOYEHUHN (BBIBOAAX)
UTUPOBAHNE UHBIX UICTOYHUKOB HE JOITYCKACTCS.

- He cnenyer orpaHn4MBaThCs HHTEpHET-UCTOYHUKAMU. [Io Bo3MoOKHOCTH cienyer
oOpalaTecs K JINTEPATYPHBIM JaHHBIM U IEPBOMCTOYHHUKAM, TOJIBKO IIPU UX OTCYTCTBUU
JOITYCKAaeTCsl IUTUPOBAHUE HHTEPHET-PECYPCOB.

Texkymuii ¥ HMTOroOBbIii KOHTPOJIb YCIIEBAEMOCTH 0 TUCHMILINHE
TunoBble KOHTPOJILHBIE 3aJaHUS WJIN HHbIE MATEPUAJIbI, HEOOXOAUMbIE J1JIf
OLICHKH pe3yJIbTAaTOB 0CBOCHHS 00pa30BaTeJIbHON MPOrPAMMBbI B PaMKax y4e0HOi
AUCUMILTHHBI

3.2. 3agaHus HA CAMOCTOSATEJBbHYIO padoTy
3amaHusd 11 caMOCTOSATEILHOM padoThl o 1 cemecTpy
CamocrosiTenpbHasi paboTa CTYJACHTOB TPEeAyCMaTpuBaeT MOATOTOBKY K
JadopaTopHbLIM padoTaM uX opopMiieHNEe U BbINOJHEHHUE (6 IIT. U3 CIASAYIONINX):

IIpoBepsieMble KOMIIETEHMU:

Ko u HaumeHOBaHue Ko 1 HauMeHOBaHHe HHAMKATOPA JOCTHKEHHUS

o0menpodeccnoHANbHOI | 001ENPO(eCcCHOHATBHON KOMIIeTEHIINU

KOMIIeTEeHIIUH

OIIK-1 Cnocoben OIIK-1.1 -  [leMoHCTpUpyeT  CHOCOOHOCTh  pelIeHus  3aaay

pemars 3a1a4un npodecCHOHAaNbHOM  JESTeNbHOCTM Ha OCHOBE MaTeMaTUYECKUX U

npodecCHoHATBLHOM €CTECTBEHHOHAYUYHbIX 3HAHUN;

nesitenbHOCTH, mpuMensisi  |(OIIK-1.2 - [IpumeHseTr npuHIMNHAIBHBIE OCOOCHHOCTH MAaTeMaTHYEeCKOTO

MaTeMaTHUYECKHUE U MOJICIUPOBAaHMsT OOBEKTOB, IPOIIECCOB M SBICHUN MpH PpEIICHUH 3a7ay

€CTECTBEHHOHAYYHbBIE npodeccuoHaNbHOM e TEIbHOCTH;

3HAHUSA OIIK - 1.3 Mcnonb3yeT MaTreMaTU4eCKUE U €CTECTBEHHOHAYUYHbIE 3HAHUS
ISl pelIeHus 3a/1a4 MpoecCUOHANbHOMN AeSITeTbHOCTU

Nel.1. U3yuenue 3aKk0OHOB BpaIaTeaIbHOTO JBMKEHHS Ha MasTHUKe O0epOeka;

Nel.2. W3yuenune nBUKEHHsS MasTHHUKAa MakcBeiia U ONpeNeSEeHUe €ro MOMEHTa
WHEPILIUY;

Nel.3. UccnenoBanue npereccuu CBOOOIHOTO THPOCKOIA;

Nel.4. OmnpeneneHve MOMEHTOB WMHEPLUUHU TBEPIBIX TEI METOJOM KPYTHIIBHBIX
KoJeOaHMmIt;

Nel.5. Ompenenenue yckopeHHsi CBOOOTHOTO MaJCHUSI C MOMOIIBI0O 0OOPOTHOTO
MasITHUKA;

Nol.6. Onpenenenue ko3dduiieHTa TPEHHUS Kay€HHUsI C MOMOIIBI0 HAKJIOHHOTO
MasiTHUKA.

No2.1. Onpenenenue nmokasatesns aanadatsl MmeTosioM Kiemana—Jlezopma;

No2.2. Onpenenenue mokasatess aauadaThl MO0 CKOPOCTH 3BYKa B rase;

No2.3. Onpenenenne kodhPuIMeHTa BI3KOCTH KUIKOCTH 110 MeTory CToKca.
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JlommyckaeTcsi BBIMOJHEHUE WHBIX Ja00paTopHBIX PaboT mo pasnenam (U3UKA
U3y4aeMbIM B 1-M ceMecTpe Ha YCMOTpPEHHE MPEnoaaBaTesl.

Ha mnpakthueckux 3aHATUAX JOJDKHBI OBITH 3alUIIeHbl CTyAeHTOM 6
Jadoparopubix padot (100% moAroToBICHHBIX U BHIMOIHEHHBIX PadboT).

OOmuii MOpsIIOK BBIMOJHEHUS] U 3aIUTHI J1aOOpaTOpHOM pabOThl MPHUBEICH B
noapazaene 3.1 Hacrosiied pabodeil mporpaMmbl MOJ 3arojioBKOM ‘“‘Meronudeckue
YKa3aHUs 110 BBITOJHEHHUIO U 3alITUTE JTa00OpaTOPHBIX PaboT”.

Ieanb Ja6opaTOpHBIX pPadoOT: OCBOUTH TEOPETHUECKHE M MPAKTUYECKUE OCHOBBI
paccMaTpUBaEeMbIX SIBJICHHUI M TPOILIECCOB, HAYYHUTCS TPOBEICHUIO (U3UUECKOTO
AKCIIEPUMEHTa M 00pabOTKE pe3yJbTaTOB, OCBOUThH MPUEMBI MOCTPOCHUS TPAPUKOB H
aHanu3a pe3ynbTaroB. HayunTcs camocTtoaTensHo# padoTe, n3ydarh Y4eOHYIO U HAyYHO-
TEXHUYECKYIO JUTEPATypy, a TaKKEe HAYUYUTCS M3JIaraTh MBICIIb, PA3BUBATh U 3alUIIAThH
MO3UIIUIO TI0O KOHKPETHBIM BOIpocaM. Pa3BuBaTh KOMMYHHKATUBHBIE HABBIKU.

CamocrosiTennpbHas padoTa CTYJISHTOB Ha TIEPBOM CEMECTPE IpeaycMaTpUBacT
HANUCaHue U 3a1uTy pedeparos (2 MIT. U3 CICIYIOMIMX):
[lepBoiii pedepar

IIpoBepsieMble KOMIIETEHMU:

Koa n HaumeHoBaHue Koa n HauMeHOBaHMe HHAMKATOPA JOCTHKEHUS

o0menpogeccnoHAIbHOMH | 001enpodecCHOHATBbHOI KOMIIETEHIIUH

KOMIIeTeHIIUH

OIIK-1 Cnocoben OIIK-1.1 -  JleMoHCTpUpyeT  CHOCOOHOCTh  pelIeHus  3aaay

peaTh 3a1a4u NpoQECCUOHATIBHOM ~ JEITENbHOCTM HAa OCHOBE MAaTEMaTHYECKUX U

npodecCHoHATBLHOM €CTECTBEHHOHAYUYHbIX 3HAHUN;

nesitenbHOCTH, mpuMensisi  |(OIIK-1.2 - [IpumeHseTr npuHIMNHAIBHBIE OCOOCHHOCTH MAaTeMaTHYeCKOTO

MaTeMaTHUYECKHUE U MOJICIUPOBAaHMsT OOBEKTOB, IPOIECCOB M SBICHUN MpPH PpEIICHUH 3a1ay

€CTECTBEHHOHAYYHbIE npoQeCCHOHATIBHOM 1eATENbHOCTH;

3HAHUSA OIIK - 1.3 Mcnonb3yeT MaTreMaTU4eCKUE U €CTECTBEHHOHAYUYHbIE 3HAHUS
U1 pelIeHus 3a7a4 Npo(ecCUOHANBHOM JesTeTbHOCTH

1. CriocoOsl onucaHus JBUKEHHS MaTepralibHOM Touku. CpeHsisi 1 MTHOBEHHAs
CKOPOCTb. Y CKOPEHUE U €T0 PA3JI0KEHNUE HA HOPMAJIbHYIO U TAHT €HIIMAIBHY O
COCTABJISIFOLIIHE.

2. IloctynaTenbHOE U BpalaTeIbHOE JBUKEHNE TBEPAOTO Tela. YTIIOBast CKOPOCTh
U YTJIIOBOE YCKOPEHUE, UX CBSA3b C JIMHEUHBIMUA CKOPOCTSIMU U YCKOPEHUSAMH.

3. 3akonsl Hprootona. WHepuuanibHblE CUCTEMBI OTCUE€TA W IPUHIUI
OTHOCUTEIBHOCTH. CHUIIBI TSKECTH, YIIPYTOCTH, TpeHUs. OCHOBHAA 3a/1a4ya MEXaHUKHU.

4. Pabora m MmomHOCTh cuibl. Kunetuueckas sHeprusd. KoHcepBaTuBHbIE U
HEKOHCEpBAaTUBHbBIE CUJIbL. [loTeHIIMaNbHAs SHEPTUSL.

5. Llentp macc. YpaBHEHUE IBUKEHUS LIEHTpAa Macc. MOMEHT CUJIIbI U MOMEHT
UMITyJIbca. YpaBHEHUE MOMEHTOB. COOCTBEHHBI MOMEHT UMITYJIbCA.
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6. OCHOBHOE ypaBHEHHE AMHAMUKH BpalIaTEJIbHOIO JBH)KEHHS TBEPAOro Tea.
Mowment nnepuuu. Teopema I'roirenca — LlTeitnepa.

7. YpaBHEHMSI M KWHETHUYECKAs HDHEPIUs IUIOCKOTO [BWXEHUS TBEPIOIO Teja.
CkaTbpIBaHME TEN C HAKJIIOHHOM MIIOCKOCTH.

8. 3aKOHBI COXpPAHEHHS MMITYJIbCA, MOMEHTA UMITYJIbCA U DHEPTUUA U UX CBSI3b CO
CBOWMCTBAMH CHMMETPUM TNPOCTPAHCTBA M BPEMEHH. YIPYIHE U  HEYNPYrUe
CTOJIKHOBEHHUS.

9. 'apmoHMUYecKre KoJieOaHUsI U UX XapaKTEPUCTUKHU. Y PaBHEHUE rapMOHUYECKUX
konebanuii. Du3nveckuii 1 MaTeMaTUIECKUN MasSTHUKH.

10. 3aryxatomue konebanus. Bpems 3aTyxanus kojie0aHUN. AMIUTUTY1a U TIEPUOJ
KoJnebanuii. JlorapudmMuueckuii 1eKpeMeHT 3aTyXaHUS.

11. BeiHyX7eHHBIE KOJEOAHHS TMOJ JEHCTBUEM TapMOHWYECKOW Cuiibl. Bpews
yCTaHOBJICHHs KojeOanmii. Amrummtyna u (asa konebanuii. Pesonanc. [[oOpoTHOCTH
OCIUJISITOpA.

12. TlpuHuum TOCTOSIHCTBA CKOpocTu cBeTa. IIpeoOpaszoBanusi Jlopenua.
OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH, IPOMEKYTKOB BPEMEHU U PACCTOSHUM.

13. [IlpeoGpazoBanusi Jlopenma. WHTepBasl MeEXAy COOBITUSIMAU U €T0
MHBapUaHTHOCTh. [IpeobpazoBanue ckopoctu. Adbeppanus cBera.

14. UMnyibC 1 3HEPTUSL B TEOPUH OTHOCUTEIIBHOCTU. 3aKOH B3aMMOCBSI3M MACCHI U
SHEpPruu. PensTUBUCTCKOE YpaBHEHUE JBUKECHHUS.

Bropoii pedepar

1. @ynkuus pacnpeneneHust MOJEKYJ O CKopocTsaM. Pacnipenenenne Makcsenna.
MonexynsapHO-KHHETUYECKUN CMBICIT TEMIIEPATYPHI.

2. Pacnpenenenue MoiieKya MO aOCOJIOTHBIM 3HadeHUsIM ckopocTeil. Hanbomee
BEpOSITHAS, CPEIIHAA U CPEAHEKBAIPATUUHASL CKOPOCTH MOJIEKYJIL.

3. JlaBneHue raza C TOYKH 3pPEHUS MOJEKYISIPHO-KMHETUUYECKON TEOpUH.
YpaBHEHUE COCTOSTHUSA UJICATIBHOTO Ta3a.

4. bapometrpuueckas hopMmyna u pacnpenenenre boiasiiMana. Atmocdepa 3emiu u
JPYTUX TIJIaHET.

5. OOpatumbie u HeoOpaTumbie mpolecchl. [lepBoe Hayano TEpPMOIMHAMUKHU.
Pabora B TepMoIuHAMUKE.

6. TemoeMKoCTh M €€ 3aBUCHUMOCTb OT BuJa mpoiiecca. Kiiaccuueckas teopus
TEMJIOEMKOCTH HI€AJIbHOTO Ta3a.

7.AnuabaTHBIN TIpoliecc. YpaBHeHUE aauabarthl uiaeanbHOro Taza. Pabora rasza B
aauabaTHOM IIpoIlecce.

8. DHTponus U ee M3MEHEHUEe B 0OpaTUMBIX M HEOOpaTHUMBIX Tpoiieccax. Bropoe
Hayajo TEPMOJIMHAMUKH.

9. DOHTpomMss ¥ CTAaTUCTUYECKHA BeC (TEPMOJMHAMHUYECKAs BEPOSTHOCTH)
MakpococTosgHUs. CTaTUCTUYECKOE UCTOJIKOBAaHUE BTOPOTO Hayaia TEPMOJAUHAMUKH.

10. Huxnuueckue mpouecchl. Koaddumument mnonesnoro nevictBus (KIIM)
teroBbix MamuH. [{ukn Kapuo u ero KII/I.

11. KunemaTtnueckue XapakTEpUCTUKH MOJEKYJSPHOTO ABMKeHHs. Ilomepeunoe
CEUYEHHUE CTOJIKHOBEHUM U CpeIHss JITTMHA CBOOOHOTO Mpobdera B MOJIeNI TBEPIbIX cdep.
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12. Iudpdy3us B razax, KUAKOCTIX U TBepAbIX Terax. Camoauddys3us u B3auMHas
muddysus. 3akon Guka. Koapdumment nuddys3un razos.

13. TemnonpoBOJHOCTh Ta30B, >XKHUJIKOCTEW U TBepAbIX Ted. 3akoH Dypbe.
KoadpuimeHT TenionpoBoIHOCTH Tra30B.

14. BsskocTh (BHYTpeHHee TpeHHe) Ta3oB U xkuakocte. Koaddumment
JTUHAMUYECKOMN BA3KOCTH Ia30B.

Ha ycMoTpenue npemnonaBarens TeMbl pedepaToB MOTYT ObITh H3MEHEHBI.

Metoauueckue ykazaHus 1o odopmiieHuIo pedepara MpUBEACHBI B MOJpa3eiie
3.1 HaCTOSIIIMX METOIMYECKUX yKa3aHUM.

Pedepar monroraBmuBaetcsi cryaeHTtoMm camoctostenbHo (CPC) um mommexut
3aIUTe y MPernoaaBaTesl Ha MPAKTHYECKOM 3aHSATHH.

Leabr pedepatoB: nerasbHO HM3YYUTh OTHEIbHBIC MMOAPA3IAENbI JUCIMILIUHBL,
HAy4YUTCSl aAHAJIM3UPOBaTh W  HCIOJB30BaTh Yy4EeOHYIH0O M  HAYyYHO-TEXHUUYECKYIO
JUTEPATYPy, PA3BUTh HABBIKM PA0OTHI C KOMITBIOTEPOM, a TAKXKE HAYYUTCS H3Jararh
MBICITb, pa3BUBaTh M 3allMIIATh MO3UIMI0 IO KOHKPETHBIM Bompocam. Pa3BuBaTh
KOMMYHHUKATHUBHBIC HABBIKH.

3aaHus I CaMOCTOATENbLHOM PadoThI 110 2 ceMecTpy
CamocrosiTenbHast paboTa CTYAEHTOB IMpEeAyCMaTpuBaeT MOATOTOBKY K
J1a0opaTOPHBLIM padoTaM ux o(popmMiieHNEe U BbINIOJHEHHUE (6 IIT. U3 CIAEAYIONINX):

IIpoBepsieMble KOMIIETCHIIUU:

Koa n HaumeHoBaHue Koa n HauMeHOBaHMe HHAMKATOPA JOCTHKEHUS

o0menpogeccnoHAIbHOMH | 001enpodeccHOHATBbHOI KOMIIETEHIIUH

KOMIIeTeHII UM

OIIK-1 Cnocoben OIIK-1.1 -  [leMoHCTpUpyeT  CHOCOOHOCTh  peIIeHUs  3aaay

pelaTh 3a1a4u NpoQECCUOHATBHON  JEITENbHOCTM HAa OCHOBE MAaTEMaTH4YECKUX U

npodecCuoHABLHOM €CTECTBEHHOHAYUYHbIX 3HAHU;

nesitenbHOCTH, mpuMersisi  |(OIIK-1.2 - [IpumeHseTr npuHIMNHAIBHBIE OCOOCHHOCTH MAaTeMaTHYEeCKOTO

MaTeMaTHUYECKHUE U MOJICIUPOBAaHMsT OOBEKTOB, IPOIECCOB M SBICHUN MpPH PpEIICHUH 3a1ay

€CTECTBEHHOHAYYHbIE npoQeCCHOHATIBHOM 1€ TENbHOCTH;

3HAHUSA OIIK - 1.3 Mcnonb3yeT MaTreMaTU4eCKUE U €CTECTBEHHOHAYUYHbIE 3HAHUS
U1 pelIeHus 3a7a4d Npo(ecCUOHANBHOM JesTeTbHOCTH

No3.1. Ilpoepka 3akoHa OMa U ONpEAEICHHE YIEIbHOTO CONPOTUBIICHUS
IPOBOJIHUKA;

No3.2. I3MepeHue conpoTUBICHUN MPU TOMOIIM MOCTa Y UHCTOHA,

No3.3. CHsiTHe BOJIBTAMIIEPHON XapAKTEPUCTUKU BAKYYMHOT'O AUOAA;

No3.4. OmnpeneneHue BOJBTAMIIEPHON XapaKTEPUCTUKHU IOJTYIPOBOJIHUKOBOTO
IN0J1a;

No3.5. U3ydenue pacnpeaeeHuss MarHUTHOTO TOJIS BAOJb OCH COJICHOU/IA;

Ne3.6. OmnpeneneHre OTHOIICHUS 3apsiia dJEKTPOHA K €ro Macce MeETOJ0M
MarHeTpoHa;
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Ne3.7.  Omnpenenenvie TOPU30HTAIBHOM COCTABIISIIOLIENM BEKTOpAa HWHAYKLHUH
MarHUTHOTO MOJIs 3eMJIN;

No3.8. M3yueHue HaMarHnuuBaHus GeppoMarHeTUKOB;

No3.9. HMcciienoBaHne 3JI€KTPOCTATUYECKOTO MOJIA.

JlommyckaeTcsi BBINIOJIHEHUE HHBIX JIA0OpPaTOPHBIX paboT Mo pasjaenaMm (U3UKH
M3Y4aeMbIM B 2-M CEMECTpE Ha YCMOTPEHHUE MpenogaBaTess

Ha mnpakTudeckux 3aHATHAX JOJDKHBI OBITh 3alUIIEHbl CTYA€HTOM 6
JadopaTopHbix padoT (100% moAroTOBIEHHBIX U BBIMOJHEHHBIX PadOT).

OOmmii TOPSIIOK BBITIONHEHUS W 3allUTHl JTAOOPATOPHOW pabOTHl MPUBEICH B
noapasnene 3.1 Hacrosmiedt pabodeil mporpaMmbl MOJ 3aroJioBKoM  “‘Mertomudeckue
YKa3aHUS TI0 BBITIOJHEHHUIO U 3aIUTE JTA00PaTOPHBIX PaboT”’.

Heanb 1a60paTopHBIX PadoOT: OCBOUTH TEOPETUUECKHE U MPAKTUYECKUE OCHOBBI
paccMaTpUBaEMbIX SIBJICHUH M TPOILIECCOB, HAYYHUTCS TPOBEICHUIO (U3HUUECKOTO
AKCIIEPUMEHTa U 00pabOTKE pe3yJbTaTOB, OCBOUThH NMPUEMBI MOCTPOCHUS TPAPUKOB U
aHanu3a pe3ynbTratoB. HayunTcs camocTtoaTrensHoi padoTe, U3ydarh yYEOHYIO U HAyYHO-
TEXHUYECKYIO JTUTEPATypPy, a TAKXKE HAYUUTCS W3JIaraTh MBICIb, Pa3BHBATh M 3alUIIATh
MO3UIINAIO TI0 KOHKPETHBIM BOTIpocaM. Pa3BUBaTh KOMMYHHKATUBHBIE HABBIKH.

CamocTosTenbHass padoTa CTYACHTOB Ha BTOPOM CEMECTpe IMpeaycMaTpuBaeT
HANKUCAHUE U 3a1uTy pedeparoB (2 1IT. U3 CICTYIOMIMX):

IIpoBepsieMble KOMIIETCHIIUU:

Koa n HaumeHoBaHue Koa n HauMeHOBaHMe HHAMKATOPA JOCTHKEHUS

o0menpogeccnoHAIbHOMH | 001enpodeccHOHATBbHOI KOMIIETEHIIUH

KOMIIeTeHII UM

OIIK-1 Cnocoben OIIK-1.1 -  [leMoHCTpUpyeT  CHOCOOHOCTh  pelIeHus  3aaay

pelaTh 3a1a4u NpoQECCUOHATBHON ~ JEITENbHOCTM HAa OCHOBE MAaTEMaTH4ECKUX U

npodecCuoHABLHOM €CTECTBEHHOHAYUYHbIX 3HAHU;

nesitenbHOCTH, mpuMersisi  |(OIIK-1.2 - [IpumeHseTr npuHIMNHAIBHBIE OCOOCHHOCTH MAaTeMaTHYEeCKOTO

MaTeMaTHUYECKHUE U MOJICIUPOBAaHMsT OOBEKTOB, IPOIECCOB M SBICHUN MpPH PpEIICHUH 3a1ay

€CTECTBEHHOHAYYHbIE npoQeCCHOHATIBHOM 1€ TENbHOCTH;

3HAHUSA OIIK - 1.3 Mcnonb3yeT MaTeMaTU4eCKUE U €CTECTBEHHOHAYUYHbIE 3HAHUS
U1 pelIeHus 3a7a4d Npo(ecCUOHANBHOM JesTeTbHOCTH

Tewmsbl iepBoro pedepara

1. IloTox BekTOpa HANPSHKEHHOCTU AJIEKTpudeckoro nojis. Teopema 'aycca u ee
OPpUMEHEHHE K  pacdeTy  dJIeKTpocTtarudeckux  mojed.  Juddepenunanbuas
dhopmynHrpoBKa Teopemsl ['aycca.

2. PabGota W UMPKYJSIIUs dJEeKTpocTarndeckoro mnois. JuddepenuunanpHas
(dbopMyTUPOBKa TOTCHIUMANBHOCTH 10, CKaJIApHBIA TOTEHIHMAI W €ro CBSI3b C
HaIPSKEHHOCTHIO TIOJIA.

3. DnexkTpuueckuil aumnoib. JunonbHbii MomeHT. [lone qumnons. Cuiia 1 MOMEHT
CUJI, IEHCTBYIOIIME HA JAUIMOJb BO BHEIITHEM JIEKTPOCTATHIECKOM TOJIE.
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4. Ionapuzanms audnekTpukoB. [lomsgpuszoBanHocTts. [lonspu3anroHHbIe 3apsAbl.
Teopema ["aycca s IUAIEKTPUKOB. DIEKTPUUECKOE CMEILIEHHE. [ paHUYHBIE YCIIOBHS.

5. IIpoBOOHHMK B DBJIEKTPOCTAaTHUYECKOM Tone. PacrpeneneHue 3apsgoB Ha
npoBoaHuke. [lome BHyTpM ©W BHE NPOBOJHHMKA. OJEKTPUYECKAS] E€MKOCTb.
Konpaencaropsl.

6. DOHeprus B3aUMOJCHCTBUA JJIEKTPUYECKUX 3apSA/IOB. DHEPrus 3apsiKEHHBIX
MPOBOJIHUKOB U KOHJIeHcaTopa. [ITOTHOCTh 3HEPTUH 3JEKTPOCTATUUECKOTO MOJISI.

7. OIEKTPUYECKHMM TOK W  €ro  XapakTepucTuku. HMHrerpasbHas u
mubdepennuansias  (HOPMYIMPOBKA 3aKOHA COXpaHeHHWs 3apsga. 3akoH Owma B
JOKaJIbHOU (popMme.

8. DnexTpoABWXKyIIash CWJia M HamnpsbkeHwe. 3akoH Oma i ydyacTKa UEenu U
3amkHyToi menu. [IpaBuna Kupxroda. Pabora m momrHOCTh TOKA. 3akoH J[xoymns —
Jlenna.

9. Cuna JlopeHua. /IBrmxeHue 3apspKeHHBIX YACTHUIL B JIEKTPUYECKOM U MAaTHUTHOM
noJjsAX. Macc-CrieKTpoMeTp. Y CKOPUTEIIN 3apsKEHHBIX YaCTHIL.

10. Cuita Amnepa. MOMEHT CHJI, IEMCTBYIOIIUM HA BUTOK C TOKOM B MarHUTHOM
nosie. MarHuTHBIN MOMEHT. DHEPrusi BUTKA C TOKOM BO BHEIIIHEM MarHUTHOM IIOJIE.

11. MaruutHOE TOJIE PaBHOMEPHO ABMKYyIIerocs 3apsaa. 3akoH buo — Casapa.
MarauTHOe TmOJ€ TPSAMOJMHEWHOTO NPOBOAHMKA ¢ TOKOM. Teopema ['aycca nms
MarHUTHOTO TOJIS.

12. 3akOoH TMOJHOTO TOKa (TeopemMa O IUPKYJSIMH MAarHUTHOTO TIOJIA) M €ro
muddpennmansuas GopmynrpoBka. MarHUTHOE 10JI€ JIIMHHOTO COJICHOUIA.

13. HamarununBanue BemiectBa. HaMarunueHHOCTh. MoONEKyIsIpHBIE TOKU. 3aKOH
MOJIHOTO TOKa JUIsi MarHeTUKoB. HampsKeHHOCTh MAarHUTHOrO TmoJyisl. ['paHuWYHBIE
YCIOBHUSL.

Tewmbl BTOpOTO pedepara

1. MHaykuuss Toka B JABMXKYIIMXCS MPOBOJHUKAX. ODJIEKTPOJABIKYIIAs Cuja
UHAYKIUU. [ 'eHepaTopbl IEPEMEHHOT0 TOKA.

2. SlBneHme snekTpoMarHuTHOM  uwHaykuuu. IIpaBuno  Jlenuma.  3akoH
AJIEKTPOMArHUTHOM MHYKIIMU B UHTETpaibHON U nuddepentiuanbaoi popme. Buxperoe
AIEKTPUUYECKOE TTOJIC.

3. SBnenue camowHAYKIUHU. WHAYKTUBHOCTh. TOKM TmpuU 3aMbIKaHUU U
Pa3MbIKaHHUH 1IEMH.

4. B3aumnHas wuHAyKnua. MarautHas odHeprus Toka. [LIOTHOCTH 3Hepruu
MarHUTHOTO TOJIS.

5. Konebarenpubiii kKoHTYp. CBOOOIHBIE AnekTprueckue kojaebanus. CoOCTBEHHAS
gactota. Kosaddurment 3atyxanus. Jlorapumudeckuii jekpeMeHT. JJoOpOTHOCTS.

6. KonebaTenpHblii KOHTYpP. BBIHYXIIEHHBIE JJIEKTPUYECKHE KOJeOaHUs.
Pe3oHnaHCcHBIE KpUBBIE.

7. llepemennblid TOK. 3akoH Oma i1 mepeMeHHoro Ttoka. Mimneganc. MomiHoCTh
MepPEMEHHOT0 TOKa.
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8. Tok cmemenus. Cucrema ypaBHeHH MakcBenina B HMHTErPAIbHOW H
nuddepennranbHon Gpopmax.

9. IIpeoOpa3zoBaHue 5SJIEKTPUUECKONO W MAarHUTHOro Tmosied. HBapuaHThI
ANEKTPOMArHUTHOTO MOJIS.

10. BosnHoBoe ypaBHeHue. IIlnockue »siekTpoMarHuTHbIE BOJHBL da3oBas
CKOPOCTbH. JIJIMHA BOJIHBL.

11. CBoiicTBa 3J1eKTpOMarHUTHBIX BOJIH. D¢ ekt Jomiepa.

12. DOHepreTMyeckue XapakKTEpUCTHKHA DJIEKTPOMArHUTHBIX BOJH. Bekrtop
[ToiinTHHTrA.

13. JlaBieHre U UMITYJIbC JIEKTPOMAarHUTHBIX BOJIH.

Ha ycMoTpeHnue npemnonaBaress TeMbl pedepaToB MOTYT ObITh H3MEHEHBI.

Metoauueckue ykazaHus o odopMIICHHIO pedepara IMpUBEIEHbI B HOJpa3zelie
3.1 HaCTOSIIIMX METONMYECKUX YKa3aHUM.

Pedepar monroraBmuBaetcsi cryaeHToM camoctosTenbHo (CPC) u momnmexut
3alllMTe y MpEenoaaBaTeisl Ha MPAKTHYECKOM 3aHSTUH.

Hean pedeparoB: neTanbHO HU3YUYUTh OTAEJbHBIE MOAPA3AEIbl JUCUHUIUIMHBL,
HAay4YMTCsl aHAJIM3UPOBaTh W  HCHOJB30BATh YUYEOHYHD M  HAYYHO-TEXHHUYECKYIO
JUTEPATYPy, PA3BUTh HABBIKM PAa0OTHI C KOMIIBIOTEPOM, a TAKXKE HAYYUTCS H3Jararhb
MBICJIb, Pa3BUBaTh M 3aIIMIIATh MO3ULHMIO MO KOHKPETHBIM BompocaMm. Pa3BuBarth
KOMMYHUKATUBHBIC HABBIKU.

3amaHud IS CaMOCTOSATEIbLHOM padoThI 0 3 ceMecTpy
CamocrosiTennbHasi paboTa CTYyJCHTOB IMpeAyCMaTpuBaeT MOATOTOBKY K
JadopaTopHbIM padoTaM ux ogopMieHHe U BbITOJHeHHeE (6 IIT. U3 CIECIYIONIUX ):

IIpoBepsieMble KOMIIETCHIIUU:

Konx n nHaumeHoBanue Konx n HauMeHoOBaHNe HHAUKATOPA J0CTHKEHUSI

o0menpodeccHoHANbHOI | 001ENPO(eCcCHOHATBHON KOMIIeTeHIIMU

KOMIIETeHIIM U

OIIK-1 Cnocoben OIIK-1.1 - JleMOHCTpHpYET  CIIOCOOHOCTh  pEIICHHUS  3ajay

pemarh 3a1a4n npoeCCHOHATBLHON  JICITENBbHOCTH Ha OCHOBE MAaTeMaTHYEeCKUX U

npodecCHOHATbHON €CTECTBEHHOHAYUYHbIX 3HAHUN;

nesrenbHOCTH, TpuMensist  OIIK-1.2 - [IpuMeHsieT npuHIMNUATBHBIE OCOOCHHOCTH MaTeMaTHYECKOTO

MaTeMaTH4eCcKHue 1 MOJIETTUPOBAaHUSI OOBEKTOB, IMPOLIECCOB U SIBICHUM NpU pEHIeHHH 3ajay

€CTECTBEHHOHAYUYHbIE npodecCHOHATBLHOMN e TeNbHOCTH;

3HAHUS OIIK - 1.3 Hcnons3yer MaTreMaTUYECKUE U €CTECTBEHHOHAYYHbBIC 3HAHUS
IUIsL peleHus 3a7a4 npo(ecCHOHANBHOM IesITeTbHOCTH

No5.1. DkcniepuMeHTanbHas MpoBepKa 3akoHa Maitoca;

No5.2. Onpenenenrie GOKyCHBIX pacCTOSIHUN coOOMparole, paccenBarolen JTUH3;
No5.3. Chepuueckas abepparusi;

Neo5.4. 3yuyeHue siBIeHUsI €CTECTBEHHOTO BPALIEHUS TUIOCKOCTHU MOJISIPU3AIUU CBETA;
No5.5. MopenupoBanue Teneckorna;
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Ne6.1. OnbiT @panka-I'epua;

No6.2. 3yueHue criekTpa HEOHOBOM JIAMIIbI;

Ne6.3. DoToanekTpudeckuii 3G exT;

No6.4. TennmoBoe u3nydeHrue TBEPAOTO TeA.

JlomyckaeTcs BBIIOJIHEHUE UHBIX JIA0OpaTOPHBIX paboT 1o paszjenam GU3MKu
M3Yy4aeMbIM B 3-M ceMecTpe Ha YCMOTPEHHUE MpenogaBaTess

Ha mnpakTudeckux 3aHATHAX JOJDKHBI OBITh 3alUIIeHbl CTyJAeHTOM 6
JadopaTopHbIxX padoT (100% moAroTOBIEHHBIX U BHIMOJHEHHBIX PadoT).

OOmmii TOPSIIOK BBHITIONHEHUS W 3alllUTHl JTAOOPATOPHOW paboOTHl MPUBEICH B
noapasnene 3.1 Hacrosmied pabodeill mporpaMmbl MOJ 3aroyioBKoMm  “‘Mertomudeckue
YKa3aHUS TI0 BBITIOJHEHHUIO U 3aIUTE TA00PaTOPHBIX PadoT”’.

Hean 1a6opaTopHbIX padoOT: OCBOUTH TEOPETHUUECKHE U MPAKTUYECKUE OCHOBBI
paccMaTpUBaeMbIX SIBJICHHUH UM TIPOILIECCOB, HAYYHUTCS TMPOBEICHUIO (U3HUUECKOTO
HKCIIEPUMEHTa U 00pabOTKE pe3yJbTaTOB, OCBOUThH NMPUEMBI MOCTPOCHUS TPAPUKOB H
aHanu3a pe3ynbTraroB. HayunTcs camocTtoarensHoi paboTe, H3ydarh Y4EOHYIO U HAyYHO-
TEXHUYCCKYIO JTUTEPATypPy, a TaKXKe HAYUHUTCS M3JIaraTh MBICIIb, Pa3BHBATh M 3alUIIAThH
MTO3UIINIO TI0 KOHKPETHBIM BOTIpocaM. Pa3BUBaTh KOMMYHHKATUBHBIE HABBIKH.

CaMmocTosTenbHass paboTa CTYACHTOB Ha TPEThEM CEMECTpE IMpeaycMaTpuBaeT
HANUCAHUE U 3a1uTy pedeparoB (2 1IT. U3 CICIYIOMIMX):

IIpoBepsieMble KOMIIETCHIIUU:

Koa n HaumeHoBaHue Koa n HauMeHOBaHMe HHAMKATOPA JOCTHKEHUS

o0menpogeccnoHAIbHOMH | 001enpodeccHOHATBbHOI KOMIIETEHIIUH

KOMIIeTeHII UM

OIIK-1 Cnocoben OIIK-1.1 -  [leMoHCTpUpyeT  CHOCOOHOCTh  pelIeHus  3aaay

pelaTh 3a1a4u NpoQECCUOHATBHON  JEITENbHOCTM HAa OCHOBE MAaTEMaTHYECKUX U

npodecCuoHABLHOM €CTECTBEHHOHAYUYHbIX 3HAHU;

nesitenbHOCTH, mpuMersisi  |(OIIK-1.2 - [IpumeHseTr npuHIMNHAIBHBIE OCOOCHHOCTH MAaTeMaTHYEeCKOTO

MaTeMaTHUYECKHUE U MOJICIUPOBAaHMsT OOBEKTOB, IPOIECCOB M SBICHUN MpPH PpEIICHUH 3a1ay

€CTECTBEHHOHAYYHbIE npoQeCCHOHATIBHOM 1€ TENbHOCTH;

3HAHUSA OIIK - 1.3 Mcnonb3yeT MaTreMaTU4eCKUE U €CTECTBEHHOHAYUYHbIE 3HAHUS
U1 pelIeHus 3a7a4d Npo(ecCUOHANBHOM JesTeTbHOCTH

[lepBbiii pedepar

1. DnextpomaruutHeie BOJHBL. BomHoBoe ypaBHeHue. [lmockue u chepuyeckue
BOJHBI. CKOPOCTh AJIEKTPOMArHUTHBIX BOJH. MOHOXpOMaTHYECKHE BOJHBL. JlnuHa
BOJIHBI, BOJIHOBOM BEKTOD.

2. DOnextpoMarHuTHas mnpupona cBera. Illkama 3IEKTPOMArHUTHBIX BOJIH.
ODHEPreTUYECKNE XapPAKTEPUCTUKHU JJIEKTPOMArHUTHBIX BOJH. Bekrtop IloliHTHHTA.
NHTEHCHBHOCTD CBETA.

3. VIHBapmaHTHOCTh TUIOCKOW DJIEKTPOMArHUTHOW BOJHBEL. [IpeoOpazoBanue
4aCTOTBI M BOJIHOBOTO BekTopa. IIpononbHbIi 1 nonepeunsiit addexrt Jomnepa.
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4. Ionsspu3anmsi AIEKTPOMAarHUTHBIX BOJIH. JIMHEHAs, 3JIIMnTHYECKas U KpyroBas
noJisipu3anyu. Henmonsspu3oBaHHBIN M 4aCTUYHO MOJISIPU30BAaHHBIN CBET. 3aKOH Maitoca.

5. PacmpoctpaHeHune cBeTa B UM30TPOINHBIX  JIuINeKTpukax. [lokasarens
npenomieHus. Jucnepcus. I’ pynmnosas ckopocts. @opmyiia Penes.

6. Knaccuueckas teopus nucnepcuu. HopmanbHas M aHOMallbHas JMCIEPCHH.
ITornomenue cBera. 3akoH byrepa. Paccesnue cBera. 3akoH Pernest.

7. OTpaxeHne U MPENOMIIEHUE CBETA HA TPAHUIIE MEXKIy AudJeKTpukaMu. [lomHoe
otpaxkenue. [lonsgpuszanus cBera mpu OTPAKEHUHU U IPENOMIICHHH. YT0Ja bprocTepa.

8. HWurepdepenuuss MoHOXpomMaTHuecKuX BOJH. CrHocoObl  MOJyuYeHUs
KOrepeHTHBIX BOJH B ontuke. Cxema tOura. Hlupuna natepdepeHIMOHHbIX MOJIOC.

9. BiusiHue HEMOHOXPOMATHUYHOCTH CBETAa U Pa3MEpOB MCTOYHHUKA HA BUJUMOCTH
UHTEp(PEPEHIIMOHHBIX NoJI0C. JIJIMHA U IMPUHA KOTEPEHTHOCTH.

10. HMurepdepenuus cBera B TOHKHMX IUIeHKax. [loiockl paBHOro HakJioHa U
paBHOM TonumHbl. Kosbiia HetotoHa.

11. Judpakuus csera. Ilpunnun I'roiirenca — @penens. Meron 30 Ppenerns.
Cnupans @penens. Audppakuusa OpeHenst Ha KpyriioM OTBEPCTHH U TUCKE.

12. udpakuumsa @paynrodpepa Ha 1mend U AUPPAKUUOHHOM  peLIETKE.
Paspemaromiast cnocoOHOCTh TU(PAKIIMOHHON PEIIETKH.

13. dudpakuust peHTreHOBCKUX Jiyueil B kpuctamax. @opmyna bparra — Bynbda.
Mertoas! Jlays u JIp6as — [lepepa.

Bropoii pedepar

1. TennoBoe wuzmyuenue. 3akoHel Kupxroda, Credana — bonbumana, Buna.
@®opwmyia [lmanka. KBaHTOBBIN XapakTep U3JIy4YEHUs.

2. Baemmnmii poroaddext u ero 3axonsl. DOTOHBL. YpaBHEHHWE DUHINTEHHA IS
doTtorpdexra. TopMO3HOE PEHTTEHOBCKOE U3IIyUCHHE.

3. Umnynsc ¢orona. JlaBnenue cera. Opdext KomnToHa u ero pacuer.
KoprycKyJIapHO-BOTHOBOM AyaJIn3M 3JEKTPOMArHUTHOTO U3Ty4CHHUS.

4. Snepnas wmonenp aroma. lloctymater bopa. IlpaBuna kBaHTOBaHHS.
CnekTpanbHbIe CEpUM aTOMa BOJAOPO/IA.

5. T'unote3a e bpoins u ee S3KCIepUMEHTANIbHBIE MOATBEPKACHUS. COOTHOIIEHUE
HeonpeeneHHocTel. CTaOMIBHOCTh U pa3Mepbl aTOMOB.

6. BonmHoBast GyHKIMA U €€ cTaTUCTHUeCKUU cMmbIci. YpaBHenue lllpenunrepa.
Cranmonapssie cocTosHMs. YacTuila B TOTEHIMABbHOU siMe. KBaHTOBaHKE SHEPTUU.

7. OnepaTopbl U CpEIHHE 3HAYECHUS JUHAMHYECKUX IMEepeMeHHbIX. KBaHTOBaHue
MoMeHTa umiyJbca. CriuH. bo30oHbI U hepMUOHBI.

8. ATom Bomopoa. Duepretuueckue ypoBHu. [IpaBuio otoopa. [llupuna ypoBHei.
IIpocTpaHCTBEHHOE paclpelesIEHUE DIIEKTPOHA B aTOME BOAOPOAA.

9. Mmuorosnektponubsie atombl. [lpuniun Ilaynu. 3amnojiHEHHE 3JIEKTPOHHBIX
obonouek. [lepuoanueckas cucrema anementoB J[.M.MenneneeBa. XapakrepucTuieckue
PEHTT€HOBCKHUE CHEKTPHI.

10. JIByxaromHble MOJICKYJbl. MOHHasT W KOBaJICHTHAs CBSI3U. ODJEKTPOHHBIE,
KOJieOaTeNIbHbIE U BPAILATEIbHbIE COCTOSIHUS MOJIEKYJI. MOJIEKYISIpHBIE CIIEKTPHI.
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11. CoctaB u XapakTepUCTUKH aTOMHOIO sjpa. Macca u 3Heprusi CBsI3U sipa.
Snepubie cuibl. PagnoaktuBHOCTh. OCHOBHBIE BUJIBI PaJIMOAKTUBHOCTH.

12. Anepublie peakuuu. OHeprus peakuuu. Jenenue snep. Llemnas peaxuus
nesieHus. TepMosiiepHbIN CUHTES.

13. DOneMeHTapHble 4YacTUIBI U HMX CHCTEMaTuKa. YacTUIbl M aHTUYACTUIBI.
3akoHbl coxpaneHus. KBapku. CtangapTHas MOAEb 3JIEMEHTAPHBIX YACTHUII.

Ha ycMoTpenue nipenogaBartesis TeMbl peepaToB MOTYT ObITh H3MEHEHBI.

Metoauyeckue ykazaHusi 1o odopmiieHuI0 pedepara MpUBEACHBI B MOJpa3ieiie
3.1 HaCTOSIIIMX METOIMYECKUX yKa3aHUMU.

Pedepar moaroraBnmBaercs ctymeHtom camoctositenbHo (CPC) m momnexut
3allUTe Y MPENnoJaBarelis Ha IPAKTUYECKOM 3aHSITHH.

Hear pedeparToB: AeTaTbHO HM3YUYUTh OTJEIbHBIC MOJAPA3/AENbl JIUCIUIUINHBI,
HAy4YUTCS aAHAJIM3UPOBaTh W  HCIOJB30BATh YUYEeOHYI0O M  HAYYHO-TEXHUUYECKYIO
JUTEPATYPy, PA3BUTh HABBIKK PA0OTHI C KOMITBIOTEPOM, a TAKXKE HAYYUTCS H3Jararh
MBICTIb, Pa3BUBAaTh M 3allUINATh MO3UIUIO IO KOHKPETHBIM BompocaM. Pa3BuBaTh
KOMMYHUKATUBHBIC HABBIKH.

3.3 IIpumepHbIe NPpAKTHYECCKUE 32IaHUA IS IPAKTHYECKUX 3aHATHI

IIpoBepsieMble KOMIIETEHIMU:

Koa n HaumeHoBaHue Koa n HauMeHOBaHMe HHIMKATOPA JOCTHKEHUS

o0menpogeccnoHAIbHOMH | 001enpodeccHOHATBbHOI KOMIIETEHIIUH

KOMIIeTeHII UM

OIIK-1 Cnocoben OIIK-1.1 -  [leMoHCTpUpyeT  CHOCOOHOCTh  pelIeHUs  3aaay

pelaTh 3a1a4u NpoQECCUOHATBHON  JEITENbHOCTM HAa OCHOBE MAaTEMaTHYECKUX U

npodecCuoHATBHOM €CTECTBEHHOHAYUYHbIX 3HAHU;

nesitenbHOCTH, mpuMensisi  |(OIIK-1.2 - [IpumeHseTr npuHIMNHAIBHBIE OCOOCHHOCTH MAaTeMaTHYEeCKOTO

MaTeMaTHUYECKHUE U MOJICIUPOBAaHMsT OOBEKTOB, IPOIECCOB M SBICHUN MpPH PpEIICHUH 3a1ay

€CTECTBEHHOHAYYHbIE npoQeCCHOHATIBHOM 1€ TENbHOCTH;

3HAHUSA OIIK - 1.3 Mcnonb3yeT MaTreMaTU4eCKUE U €CTECTBEHHOHAYUYHbIE 3HAHUS
U1 pelIeHus 3a7a4 Npo(ecCUOHANBHOM JesTeTbHOCTH

TecToBBIE 3a7aHUA
MNEPBBI CEMECTP

Bapuanr 1

l. Yactuna JBUXKETCA IO OKPYKHOCTH C IIOCTOSIHHOM CKOPOCTBIO.
BekTopsl MTHOBEHHOM CKOPOCTH M YCKOPEHUS: a) MPOTUBOIMOJIOKHEI IPYT APYTY;
0) mepneHANKYJISIPHbI; B) MapajllesibHbL; T') OCTOSIHHBI B T€YEHUE BCETO BPEMEHHU
JIBUKCHHSL.

2. C  HCKYCCTBEHHOTO CIyTHHKa 3eMiu  cOpachiBailoT  OomOy.
[Ipenebperasi compoTHBICHHEM BO3AyXa OIpEAeIUTe, B KaKoW Touke OombOa
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ynaner Ha 3eMillo: a) MOJ CIYTHHKOM B MOMEHT cOpachkiBaHHs; 0) Mmo3aau
CIyTHHKA, MOCKOJBKY OHA JBMXKETCS M0 KPUBOJMHEHWHON TPAaCKTOPHH; B) BIEPEAU
CIyTHHKA, MOCKOJbKY OHA HaOWUpaeT CKOPOCThb MpPH MaJCHHUH; T') OHA HUKOT/Aa HE
yIajaeT Ha 3eMJIIO.

3. BekTop MOMEHTa HUMITyJbCca 3€MJIM, OOYCJIOBJIICHHBIH €€ CYTOYHBIM
BpalllcHUEM, HalpaBJICH; a) MO KacaTeJdbHOM K SKBAaTOpy Ha BOCTOK; 0) IO
KacaTeJIbHOM K KBATOPY Ha 3aliajl; B) TOYHO Ha IOT; T') TOYHO Ha CEBEp.

4. [tanruct npukinagsiBaet cuiy 1500 H, yToObl MOAHATH LITAHTY Ha
BBICOTY 2 M OT M0Jia 3a Bpems 5 ¢. Bo BTOpoil pa3 OH NOJHUMAET Ty K€ IITAHTY 3a
10 c. CoBepiieHHasi pabota BO BTOPOM cCllydae, 10 CPaBHEHHUIO C MEPBBIM: a) B 4
paza MmeHblie; 60) B 2 pa3a MeHbIE; B) Takas K€, T') 3aBHCHUT OT Xapakrepa
OIbEMA.

5. OOBEeMHBIM PACXOJIOM JKHJIKOCTH Ha3bIBaeTCsS: a) 00BEM >KHUIKOCTH,
MPOXOSIIEH Yepe3 MOMEePEeyHOe CeUeHUEe CTPYU B €IUHUILY BpeMeHH; 0) 00beM
KUIKOCTH, TPOXOJAIIEH Yepe3 CEYEeHUE EIUHUYHOW IUIOMaAd B EIUHUILY
BpEMEHHU; B) OOBEM BBITEKIIEH XHUAKOCTH; I') OOBEM KUAKOCTH, BBITEKIIECH W3
TpyObI tuameTpom 1 cM 3a 1 cexkyHmy.

6. Kakoil W3 mnpeacrtaBieHHbIX Ha puc. 1 rpaduKoB COOTBETCTBYET
M30XOpPHOMY Tpolrieccy?
P, P Pi Py

/

o
-

T T T T

Puc.1
7. [To rpadguky 3aBUCHMOCTH MaBJICHHS WIACATHHOTO Ta3a TMOCTOSHHOMN

MaCChI OT 061>eMa, MpcaCTaBJICHHOMY Ha pHUC. 2, OIIPCACIINTC, HAa KAKUX YYdCTKaX

BHYTPEHHSISI DHEPTHS Ta3a YBEIMYMBAETCS 0€3 COBEPIIICHUS Tra30M padoThl. a) I, 6)
2;8)3;2) 4

'l
P _1
L 4 1 2
. 3
v
Puc. 2
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Bapuanr 2
1. [Ipu cBOOOJHOM MAJCHUH C KPBIIIK JOMA eI KUPIUY JTOJCTUT J10

3emuid 3a 2 ¢. CKOJIbKO BpEMEHHM OyJIeT MmaiaTh MOJIOBUHKA Kuprnuya. a) 2 ¢, 6) 1 ¢;
8) CMOMPps 8 KAKOM NOJONCEHUU, 2) 3A8UCUM OM MO20, KAKAs NOJIOBUHKA — NPaeas
unu nesas.

2. B wurpe «mepersruBaHue KaHaTa» y4acTBYIOT JiB€ KoMaHabl. Kaxxnas
taHeT KaHaT ¢ cuioit 5000 H. KakoBo Hatshxenue kanara? a) 5000 H; 6) 10000 H;
8) 2500 H; 2) 3asucum om mamepuana kanama.

3. Kunernueckas sHeprusi MaTepHaIbHOW TOUKH, 00J1aaromIe Mmaccom 2
kr, paBHa 1 J[x. UeMy paBeH uMmmyiisce Touku? a) 2 ke/(m-c); 6) N2 ke/(m-c); ; 6) 4
H/c;2) 2H-c.

4. Teno, OpollleHHOE BEPTUKAJIBLHO BBEPX, JIOCTUTAET BEPXHEH TOUYKU U
3aTeM TMmajaeT oOparHo. Kakoil M3 mNpuBeAEHHBIX Ha puc. 3 TpaduKoB
COOTBETCTBYET M3MEHEHHIO €ro KUHETUYECKOM SHEPruu co BpemeHneM? a) 1; 6) 2;

8) 3, 2) 4.
E | E &
i t | t
E E
t Py 3 t
5. Tpu Tena oAMHAKOBOM Macchl MNOrpy3winun B Boay. OmHO Teno
CTaJIbHOE, BTOPOE — aJIOMHUHHUEBOE, TPEThE - JepeBsiHHOEe. Ha kakoe Ttemno

nercTByeT Oojbllias apxuMenoBa cwia? a) anomuHuesoe;, 0) cmaivHoe; 8)
OepessiHHoe,; 2) 3a8UCUM OM 2IYOUHBL NOSPYIHCEHUS U COOMHOWEHUS NIOMHOCMEU
mei.

6. B HexkoTopoMm o0beMe V colepKUTCS Ta3 ¢ KOHIICHTpAIueld MOJIEKyJ

n. Macca ogHOU MOJIEKYJbl m,. OnpeaenuTs Maccy raza. a) mynV ,; 6) mpnV ; 6)

nymyV ;e) N,.
7. Pabouee Teo MosryyaeT OT HarpeBarelis KOJIMYECTBO TEIOThl Q =10’
kJ[x. KIIJI murarenss 7=30%. Kakyioo paboTy coBepiiaeT 3TOT HCaTbHBIN
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temoBor asurarens? a) 300 Hoc; 6) 30 [, 8) 300 xllwc, 2) Oannvix e
xeamaem.

Bapuanr 3

1. N3 aBromMaTa mpou3BeM OJAWMHOYHBIM BBICTPEJ. UTO paHbIIE yIaaeT
Ha 3€MJIIO: IIyJsl WM CTpENsiHas TWib3d, €CIA CUYWUTATh, YTO MyJid U TUJIb3a
BBUJIETAIOT OJHOBPEMEHHO M B FOPHU30HTAIBHOM HampasieHUU. COMPOTUBIEHUEM
BO3/yXa MpeHeOpeyb.

2. MammuHa JBMXKETCS Ha BOCTOK C NOCTOSHHOM CKOpocThio. Kyma
HalpaBJieHa CUJIa, IEUCTBYIOIAsA HA MAllIUHY ?

3. Mensiercas 1M uMmmyJibc  cucteMbl  3emus-JlyHa u3-3a CUIIbI
nputskeHus JIynsl k 3emie?

4. Teno GporieHO BepTUKAIBHO BBepX. Kakoi M3 MpPUBEICHHBIX HA PUC.

4 rpadvKOB MPABWIHHO OTPAKACT 3aBUCUMOCTh MOTEHIUAILHOW JHEPTUH OT
KBajipaTa ckopocTu? ConpoTUBIICHHE BO3TyXa MPEHEOPEIKUMO MAJIO.
E# E &

v v?
E | E |
v? v?
Puc.4
5. JIBa cocyna coenMHEHBI MEXIy co0oil TpyOkoii ¢ kpaHoMm. B omHom

cocyle — BOAa, B JPYroM — OCH3WH. YPOBHU KHAKOCTEH OJMHAKOBHI. Kpan
3aKphIT. YTO NpOU30MAET, €CIIH €r0 OTKPHITH?

6. CKOJIbKO MOJIEKYJI COAEPKUTCS B YTJIEKUCIOM rase maccod m=1 r?
Mousiprast Mmacca x =44-10°x2/ mons . Yncmo ABoraapo N, =6-10" uoms .
7. N300pa3uTh KpUTUYECKYIO U TPOMHYIO TOUKM Ha Auarpamme (pa3zoBoro

paBHOBECHS BEILIECTBA.
Bapuant 4

1. Teno IBMXKETCS MO OKPYKHOCTU PaguycoM 5 M €O CKOpocThio 20 7
M/c. UeMm y paBHa yacToTa oOparieHus Tena’?
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2. Canku maccoil 5 Kr JABMXKYTCA MO TOPU30HTalbHOW nopore. Cuna

TpeHus U3 1osio3beB o nopory 6 H. UeM y paBeH k03hHUIIMEHT TPEHUsI CAHOYHBIX
0JI03b€B 0 Jopory? g=10m/c’.

3. Nwmeercsa map maccorn M u pagnycoM R ¥ CriiomiHOW HUIAHAP TOU
e Macchl U paguyca. CpaBHUBAKOTCS MOMEHT MHEPLUHU 1Iapa OTHOCUTEIBHO OCH,
MIPOXOJSIIEH Yepe3 ero UEHTP U MOMEHT MHEPUWU LWJIMHIAPA OTHOCUTEIBHO OCH
cumMmeTpuu. Yo Oosbie?

4. MareprnanbHass TOYKa Ha HATSAHYTOM HMUTH COBEpIIAET KPYroBOe
JIBI)KEHUE B TOPU30HTAJIbHOM IJIOCKOCTH (KOHMYECKUM MasTHHUK). CKOpPOCTh
nBrKeHus paBHa 5 M/c. Cuna HatspkeHust Hutu 10 H. Uemy paBHa MOIIHOCTB ATOM
CHUJIBI?

5. Tpu OJMHAKOBBIX IIApUKa MOTPYKEHBI B BOJYy Ha pa3HylO IIyOuHY
(cm. puc. 5). Ha kakoii U3 HUX JeHCTBYeT HauOOJIbIIas apXuMe0Ba cua?

Puc.5

6. Kak n3menuiocs JaBJICHUC UACAJILHOI'O ra3a, €CJIM B JaHHOM ooneme
CKOpPOCTH K&)K,Z[Oﬁ MOJICKYJIbl YBCIIMYNJIACh B 2 pasa, a KOHLOCHTpausA MOJCKYJ
ocTayiach 0e3 H3MEHECHUS ?

7. B kakoMm mnpomecce Bce MNOABOIAMMOE K HACAIBHOMY Tra3y TEIUIO
[IEPEXOAUT BO BHYTPEHHIOK YHEPTUIO raza?

Bapuanr 5

1. MOTONMKINCT JBUXKETCS CO CKOPOCThIO 72 KMm/4, a aBTOOyC CO
ckopocThio 20 M/c. Kakoe 13 3Tux Tes1 uMeeT OOJIbIITyI0 CKOPOCTh?

2. bpycok cockanp3piBaeT BHH3 IO HAKIOHHOW IUIOCKOCTH C YIJIOM

HakioHa 30°. ITlpm kakoM ko3(pduIMeHTe TpeHHs OH OyJIeT ABHraThCs C
OCTOSIHHOM CKOPOCTb?

3. YeMy paBeH UMILYJIBC OAHOPOJHOIO JHUCKA MAacCOW M, KaTALIErocs
0€e3 MpOCKaIb3bIBaHUS 110 TOPU30HTATBHON TOBEPXHOCTH CO CKOPOCTHIO V.
4. [TpyxuHy ¢ %KecTKOCThIO k =10° H/M cxkanu Ha x=4 mM. Yemy paBHO

M3MEHEHUE NOTEHLIMAIbHOM SHEPTUU NIPYKUHBI?
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5. ITnotHOCTH skuAKOCTH 0,8:10°k2/ M’ . YCKOpEHHE CBOOOIHOTO MMaeHuUs

g=10m/c*. Armocdepnoe masiaenue p,=10° Ila . Uemy paBHO HaBjeHUE Ha
riyoune 1,5 M B 3T0i1 )kuakocTu?

6. YUTO NpOUCXOIHUT € TEMIIEPATYpPOM HICAIBHOIO ra3a IOCTOSHHOU
MAacChl, paCIIUPSIIOMIErOCs MIPU NOCTOSIHHOM JaBICHUU?
7. TeMneparypy HarpeBaTenss W XOJOAWIbHUKA YBEIUMYWIM Ha

AT =50°C . Kak u3menutcs JII1]] naeaapHOro TEMIOBOTO ABUTATENS?

Bapuanr 6

1. [To ocm OX nOBWXKYTCS ABE TOYKM: IMEpPBAs MO 3aKOHY x,(1)=10+2¢,
BTOpasi MO 3aKOHY X, (¢)=4+5¢. B Kakoil MOMEHT BpEMEHU OHU BCTPETATCA?

2. Msu, nexaBIIMi Ha CTOJIE ABMIKYIIETOCsS] BaroHa, MOKATUJICS BIIEPE]I.
Kak 710 oTpasuiock Ha ABMIKEHUH moe37a?

3. Kak pomxen nBHraTtbCsa camoJIeT, 4YTOOBI JIETYHMK HCIBITHIBAI
COCTOSIHHE HEBECOMOCTH?

4. Yenorek maccoit 100 KT mpeIraeT ¢ TOpU30HTAIBHOM CKOPOCTHIO 6 M/C
B HEMOJBIKHYIO JOAKY y Oepera. Macca monku 200 kr. C kakoil CKOpPOCTb.
HauneT nBuraThbcs J04Ka C YETOBEKOM?

3. B omHOM mecte BOJONPOBOAHOM MAaruCTpalid IMOIMNEPEYHOE CEUYEHUE
paBHo 12 cm® , a ckopocTh Bojabl 4 m/c. B KakoBa miomanbr momepedyHoro
CEUCHMS TaM, I'JI€ CKOPOCTb BOJABI 6 m/c?

6. O0BeM cocyza ¢ Ta30M YBEJIMYWIN B 2 pa3a U B 2 pa3a YBEJIIMUUIIN €T0
abcoJIIoTHYI0 TemnepaTypy. Kak nusmeHunocs gaBieHue raza’?
7. OmgHOoaTOMHBIN HJcaJIbHBIN T'a3 B KOJUUYECTBE v =2 MOJIS OXJIQAWIIH, B

pe3yibTaTe 4Yero ero TemIeparypa yMeHbliuiack ra A7T. Kak u3zmeHunach
BHYTPEHHSISI SHEPTUs ra3a npu 3Tom?

Bapuanr 7

1. Uepes3 CKONBKO BPEMEHU IOCIE OTIPABJIECHUS OT CTAHLMH CKOPOCTH
noes/a JO0CTHrHET 3HaueHuss 108 KM/4, eclii YyCKOpEHHME TIPH pa3rone a=1,5u/c*?

2. [Ipn pBuxKeHUU aBTOOyca MACCAKUPHI OTKIOHWIHCH BIpaBo. Kak
U3MEHWIOCH JABMKEHUE aBToOyca?

3. Kyna nHanpasiieH BEKTOp MOMEHTA UMITYJIbCa 3€MJId, 00YCIOBIICHHbIN
€€ CyTOYHBIM BpPAILICHUEM.

4. Teno CKOIB3UT 1O MMOBEPXHOCTHU O ckopocThio 10 m/c. Cuna peakiuu
onopsl B 3T0T MOMeHT paBHa 1 H. Uemy paBHa ee MOIIHOCTB?

5. JIBe OOYKM HaIOJHEHbI O OJHOTO YPOBHS: OJHA BOJOHW, JApyras

o6ensznHoM. Kak OymyT COOTHOCHUTCS CKOPOCTH BBITEKAHHS KUIAKOCTEH TOCIe
BBIOMBAHUS MPOOOK, HAXOIAIINXCS HA OJTMHAKOBOU TTyOnHEe?
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6. Bo ckonpko pa3 M3MEHHTCS JaBICHUE OJHOATOMHOTO HJICATHLHOTO
raza B pe3yJbTaTe YMEHBUICHUS KOHIEHTpallMM MOJEKyJ rasa B 3 paza Hu
YBEJIMYEHUSI CpEIHEN KBaIPATUYHOM CKOPOCTH €ro MoJIeKyJ B 3 paza?

7. Ha puc. 6 moka3zaHbl pa3iMyYHbIE MPOLECCHl MU3MEHEHHUS COCTOSIHUS
uJeanbHOro raza. B kakoM u3 npoieccoB coBepliuaeTcst camas 6osibias padora’?

Py

Puc.6

Bapuanr 8

1. Crpena mymeHa BepTUKaJIbHO BBepxX. IIpoekuuss ee ckopocTH Ha
BEPTUKAIBHYIO OCh MEHSIETCSI C O BpEMEHEM COTJIaCHO rpauKy, MIPUBEICHHOMY Ha
puc. 7. B kakoii MOMEHT BpEMEHU CTpea JOCTUTIIa MAKCUMAJIBHOW BBICOTHI?

v M/c

30
20 M
10 \h 4 5| 6
0
1 2 3
-10 .
-\\
-20 -
-30 t ¢
Puc. 7
2. CI/IJ'IBI I[Cf/iCTBI/IH nu HpOTI/IBO,ZIGI\/'ICTBI/IH paBHBI II0 BCJINYHUMHC U

POTHUBOIOJIOKHBI IO HAIIPABJICHHUIO. 3HAYMT JIM , YTO OHU YPABHOBEIIMBAIOT JAPYT
npyra?

3. B kako#i Touke 3eMiu Bec Tena Oy1eT HAUMEHBIIMMU?

4. PacTskeHue mepBoil U3 IByX OJMHAKOBBIX MPYKHUH B 2 pa3a OoJiblIe
pacTshKeHUs: BTOpOoi. YeMy paBHO OTHOILIEHHE UX NOTEHIHMAIBHBIX 3HEPIHil?

5. OTBepcTue B Beape C BOAOW HAaxonuTcs Ha riaybune 25 cm. Yemy
paBHA CKOPOCTb BBITEKAHUS BOJbI YEPE3 OTBEPCTHE?

6. Kak wW3MeHuTCs [aBieHUWE HJIEaJbHOrO ra3a, €Clu CpeaHss
KHUHETUYECKasi SHEPTUs JBUKEHUS €ro MOJIEKYJ YBEIUYUTCS B 2 paza?

7. B kakOoM u3 NpEACTaBICHHBIX HA PHUC. 8 MPOLIECCOB PACIIMPEHUS

WJIeabHOIO ra3a, padoTa ra3za 0osbIie?

©rys Bobinyck 1 UsmeHeHue 0 Okzemnnsap Net Cm p. 50




%‘%& rocydapcmeeHHbIl yHusepcumem CTO CMK
e no 3emneycmpolicmey
P
| 1
b
a 2
Y
Puc. 8
Bapuant 9
1. Kunematnueckoe ypaBHEHHE NBWKEHUS TONUKU Mo ocu OX mmeer

BUM. x(t)=4+2¢-0,5¢. Jins MOMEHTa BpEeMEHH 7 =2c¢ ONPEICIUTh MIHOBEHHOE
YCKOpE€HHUE TOYKH.

2. Bo ckosbko pa3 U3MEHUTCS Cujla TPABUTALMOHHOTO B3aUMOJIEUCTBUS
JIBYX T€JI, €CJIM PACCTOSIHUE MEXK]Iy HUMHU YBEJIIMUUTD B TPU paza?
3. JIBa mapuka pa3HbIX Macc, CAENaHHbIE U3 YIPYTUX MaTepHalIOB,

MOJBEIICHLI B OJJHOM TOYKE Ha JICTKUX HUTSAX OJUHAKOBOH JJIMHEI. bonee nerkui
IapUK OTBOAST B CTOPOHY, OTIYCKAIOT, M OH CTAJIKUBAETCS CO BTOPBIM IIAPUKOM.
Kakue Qusnueckne BeTMYHHBI COXPAHSIIOTCS HA BCEM TMPOTSKEHUU JIBHXKCHUS
IapUKOB?

4. JIBa Te;ma Macchl KOTOPBIX 2 KI' U 6 KI' JBHXKYTCS HABCTpEdy JpYyr
JIPYTY CO CKOPOCThIO 2 M/c Kaxaoe. C KakoW CKOPOCTHIO HAYHYT JIBUTATHCS ITH
TeJla Mocjie COyAapeHusi, B pe3yJibTaTe KOTOPOro OHU OYIyT ABUraThCs KaK OIHO
neiaoe?

5. B Boze HaxoasTcs Tpu mapuka paBHOW macchl (cM. puc. 9). Ha kakoit
13 HUX JIEUCTBYET OOJIbllIasi apXrUMeI0Ba cuia?

Puc. 9

6. CKopoCcTh MOJIEKYJ Ta30B, BXOJSIIUX B COCTaB BO3JAyXa, NpH
KOMHATHOM TEMIIEpaType COCTaBIISIET COTHU METPOB B cekyHIy. [louemy 3amax
JyXOB PacCHpOCTPAHSIETCS CYIIECTBEHHO MEJJICHHEe?
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7. WneanpHblii Ta3 coBepmma padbory, paBHyro 100 Jx, m otman
KoJinuecTBO TemnoThl, paBHoe 300 /[x. Kak mpu 3TOM M3MEHWUIIACh BHYTPEHHSS
SHeprus raza’?

Bapuant 10

1. [Taccaxxup, MpOTyIMBasCh CO CKOPOCTHIO 3 KM/4 1O maiyoe Kopads,
CKOPOCTh KOTOPOTO OTHOCUTENIBbHO peku 4KMm/4, Tmepecekaer ee momepek. Yemy
paBHa CKOPOCTb Maccakupa OTHOCUTENBHO Oepera?

2. Canku maccoil 5 Kr JBHXKYTCA MO TOPU30OHTalbHOW nopore. Cuna
TpeHus U3 1oso3beB o nopory 6 H. YUeM y paBeH k03 OULIMEHT TPEHUSI CAHOYHBIX
10J103b€B 0 jopory? g =10m/c’.

3. Kakue cunapl JeHCTBYIOT Ha aBTOMOOWJIb, JBIOKYIIUHUCS IO
MOBEPXHOCTHU 3eMJIN?
4. B cucreme nByX MaTepuaibHbIX TOYEK Maccod 2 Kr Kaxjaas, a

CKOPOCTH MEPHEHAUKYJIISIPHBI IPYT APYTYy U paBHbI 4 1 3 m/c. UeMy paBeH UMITyJIbC
CUCTEMBI B 3TOT MOMEHT BPEMEHU?

5. BepHo 11 , 4TO mpU CTaLlMOHAPHOM TEUYEHUU HUJCATBHOW KUIKOCTH
rjie 00JIbIlIe CKOPOCTh, TaM OOJIBIIIE U 1aBlIcHHUE?
6. Kak momkHa W3MEHUTCA KOHUEHTPAUUs MOJIEKYJ OJHOATOMHOTO

UJIeaNbHOTO raza, yToObl MPU YBETUYEHUH CPEIHEH KUHETHMYECKOW SHEPTUM €ro
MOJIEKYJI B 3 pa3a JaBJIeHHE YBETUYHIOCH ObI B 2 pa3za?
7. MakcumanbHo BoO3MOxHbIM KIIJ[ TeruioBod wmammHbl 7 =60%.

Temneparypa Harpesarens 7, =800K . YUemy paBHa TeMIiepaTypa XOJ0AUIbHUKA?

Bapuanr 11
1. VYpaBHeHuEe [BWXKEHUA TOUKM BAOJdb ocu OX wuMmeer BUL:
x(t)=10—4¢+2¢* . HaliTi KOOpAWHATY, B KOTOPOW CKOPOCTh TOYKH HYJIEBas.
2. EnuHnna u3MepeHus KBaJpaTa HMITYJIbCA, JCJIICHHAs HAa EIUHUILY
MAacChl, €CTh: a) HBIOTOH; 0) JPKOYJIb; B) BaTT; T)METP
3. JKene3HomopokKHBIM BArOH MacCoOM m, IBUXKYILIUKCS CO CKOPOCTHIO V,

CTAJIKMBACTCS C HETOJABHKHBIM BarOHOM Maccou 2m W crerusiercs ¢ HuMm. Yemy
paBeH CyMMapHbBIi UMITYJILC OOOUX BaroHOB ITOCJIC CTOJKHOBEHUS ?

4. Kakyto pabGoTy coBepiaer 0acKeTOOIUCT, JOBSIIMN M4 Maccor M,
JETAIIUA CO CKOPOCTHIO V?
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5. Tpu Tena oguHAKOBOr0 00beMa MOTPY3WIN B OAHY U TY K€ )KHUJIKOCTb.

OnHO Teno crajlibHOE, BTOPOE — alllOMUHUEBOE, TpeThe - JAepeBsHHoe. Ha kakoe
TEJIO JICMCTBYET 0OJIbIlIasi apXHUMeI0Ba cuia?

6. Kaxkast Touka Ha puc.10 cooTBeTCTByeT HaubOOJbIIIEMy 00beMy raza’?
Py
1 2
4 3
Puc.10 T
7. OnHOAaTOMHBIN HIEalIbHBIM Ta3 COBEPIIAET HEKOTOPBIA Ipolecc, B

pe3yibTaTe KOTOPOro €ro JaBjeHUE yMEHbIIaeTcss B 2 pas3a, a o00beM
yBenuuuBaeTcs B 4 paza. Kak usmeHuiach npu 3ToM €ro BHYTPEHHSIS SHEPTHs?

Bapuanr 12

1. ['yceHM4HBIN TPaKTOp €AeT cO CKOpPOCcThIo 3 M/c. C KaKoM CKOPOCThIO
OTHOCHUTENBHO TOPOTH JIBUKYTCSI BEPXHSS U HHXKHSIS YAaCTU 'y CEHULBI TpaKTOpa?

2. Bo cKoOJIBKO pa3 MU3MEHUTCS CUjla TPABUTALIMOHHOTO B3aUMOJIEUCTBUS
JBYX T€JI, €CJIA PACCTOSIHUE MEXK/ly HUIMHU YBEJIIMUNUTD B TPU pasza?

3. B Tewenne 5 ¢ k Teny Obuia mpuioxkena cuia 7 H. Uemy paBHO
M3MEHEHUE UMITYyJIbCa Tena?

4. CxaTyl0 MpYKUHBI, CBSI3aHHYK0 HUTKOH, ONYCTWJIM B COCYHI C
kuciaoron. Hutka pactBopuiace u npyxuHa pacupsamuiack. Kyaa nenace sHeprus
ynpyrux nedopmaruii?

5. Urto Ttakoe 00beMHBINA pacxo] KuAakocTu? KakoBa pa3zMepHOCTb 3TON
BEJIMYMHBI.
6. B xakoM M3 COCTOSIHUI HUJ€aTBHOTO Ta3a, M300pa’keHHbIX Ha puc. 11

HaAUOOJIBIIUHN 00BEM?

Pli

Y

Puc.11 T
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7. OOHOATOMHBIN KAEaNbHBIM Ta3 COBEPIIAET IPOLECC, B PE3yJbTaTe

KOTOPOT'O €ro JaBJjeHUE YBEIUYUBAETCS B 2 pa3a, a 00beM yMEeHbIIaeTcs B 3 pasa.
Kak u3menusiach npu 3TOM €ro BHYTPEHHSIS SHEPTHsI?

Bapuanr 13
1. Teno HABMXKETCS 10 OKPYKHOCTH paauycoMm S5 M. llepuon ero
obparmienus 10 c. Yemy paBHa CKOpOCTH Tena?
2. JIBa rpy3a maccaMu m, =6 Kr U m, =8 KI, JEXKalMe Ha IJIaJKOM

TOPU30HTAJILHOM CTOJIE, CBSI3aHbl HEBECOMOW U HEpPACTSXKUMOM HUTHI0. C Kakoi
CWJIOW HAJ0 TAHYTh TPy3 MAccoll m B TOPU3OHTAJIBLHOM HAINpPaBIECHUHU, YTOOBI

HaTsDKEHUE HUTU cocTaBwio 7 =60 H?

3. UeMy paBeH MOMEHT MHEPIMU OJIHOPOJHOTO JucKa Maccoi 1 kr u
panuycom 20 cM OTHOCHUTEIIBHO BEPTUKAIBHON OCH, MPOXOSLIEH Yepe3 IEHTP
JUCKA PaBEH.

4. Ha puc. 12 npencrasieH rpaguk U3MEHEHUS! KUHETUYECKOW SHEPTUU
YeJloBeKa Ha Kaudemsax. UeMy paBHa MOTEHIMAIbHAs DHEPIHS B3aHMMOJECHCTBHUA
YesoBeKa ¢ 3emiiel B Touke A?

Eun 7K
i

VAR
od I A0 I I

W/ N4 ~

1 2 3 t ¢

Puc. 12
5. CoctaBpTe U3 IUIOTHOCTH JKHUJKOCTU p, €€ CKOPOCTHY H

XapaKTEpPHOro pa3Mepa 3ajadu L cocTaBbTe Oe3pa3MepHyro BenuuuHy. Kak ona
Ha3bIBAECTCA?

6. [To xakoMy 3aKOHY MEHSIETCS C BRICOTOM aTMOoc(epHOe 1aBicHUE?

7. Kakas ¢Qusmueckas BenuumHa (paboTa, BHYTPEHHSISI SHEpPrus,
SHTPONMS W T.A.) HE MEHSETCS TMOocie 3aBepUICHHs] JIO00TO HUKIUYECKOrO
npolecca, IPOUCXOASIIEr