e
ﬂﬁ%mﬁ denepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKIACHUE
i BBICIIET0 00pa30BaHUs

'ﬂﬁsﬁ' CAHKT-TIETEPBYPI'CKUIA FOCY};[APCTBEHHBIPI
APXUTEKTYPHO-CTPOUTEJILHBINA YHUBEPCUTET

Kadenpa CtpoutensHoit pu3uku, 3MEKTPOIHEPTETUKU U IIEKTPOTEXHUKU

YTBEPXIAIO
HavanpHuk yueOHO-METOINYECKOTO YIIPaBICHUS

Muxannosa MoanucaHo undposoi
nognucbo: Muxannosa

AHHa OneroBHa Awwa Oneroswa

«29» uronsa 2023 r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJISA)

Pusuka
HarpaBjeHue oAroToBKH/crienabHOCTD 23.03.01 TexHomorus TpaHCIOPTHBIX MTPOLIECCOB

HaIPaBJICHHOCTh (PO UIb)/CreuaaIn3anms 00pa3oBaTeIbHOM MPOrpaMMbl ABTOMOOHIIbHBIC TIEPEBO3KH H
OpraHu3aIys JBUKCHUS

®opma 00yueHHs OUHast

Cankr-IlerepOypr, 2023



1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LensiMu OCBOCHUST TUCITUTUIMHBI SIBJSIFOTCS: 03HAKOMJICHHE CTYICHTOB C COBPEMEHHON (PU3UIECKOM
KapTUHOW MUpa, JOPMHUPOBAHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYCHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (PU3HKH K
HAYYHOMY aHAJM3y CUTYaIUil, C KOTOPHIMH CIICIUAINCTY MPUACTCS CTAIKUBATHCS MTPHU CO3/IaHUHM HOBBIX

TEXHOJIOTUH.

B PE3YIbTATC OCBOCHUA AUCHHUILIIMHBL «Du3ukay CTYACHT OOJIKCH U3YUYHUTH (1)I/I3I/I‘IGCKI/IC SABJICHUSA U
3aKOHBI ITPUPOJABI, I'PAHUIBI UX IPUMCHUMOCTH, IPUMCHCHHUEC 3aKOHOB B BayKHEHIITHX MPAKTUYICCKUX
IMPUITOKECHUAX ; TIOSHAKOMUTHCA C OCHOBHBIMHA (1)I/ISI/ILIGCKI/IMI/I BCJIIMYMHaMHU, 3HATh UX OIMPEACIICHUC, CMBICII,
CIIOCOOBI U CAWHNIBI USMEPCHMS, 3HATh HA3HAUYCHUC U IIPHUHIMIIbI HeﬁCTBHH BayKHEHIITHX HU3MCPUTCIIbHBIX

puOOpPOB.

3al[a'-IaMI/I OCBOCHUA NUCHUIIIINHBI ABJIAOTCA:

* U3y4YCHHE OCHOBHBIX (PM3NYCCKUX SBICHUH, OBIa/IcHUE PyHIaMEHTAILHBIMY ITOHSATUSIMH,
3aKOHAMH U TEOPHUSIMH KJIACCUYCCKON U COBPEMEHHOU (PH3UKH, a TAK:KE METOJaMHU (PU3UIECKOTO

HCCIICIOBAHMS;

¢ OBJIaJICHUC ITpUCMaMU U MCTOAaMM PCHICHHA KOHKPCTHBIX 3a/1a4 U3 Pa3JIMYHbIX obOnacreit

¢buzuky;

* 03HaKOMJICHHE C COBPEMEHHOM U3MEepPUTENBbHON anmnapaTtypoi, GopMUpOBaHHE HABBIKOB
poBeJeHUS (PUZNYECKOTO SKCIIEPUMEHTA, YMEHHE BBIIETSATH KOHKPETHOE (PU3NYECKOE COJIepIKaHue B

MPUKIIAIHBIX 33/1a4aX OyayIie creruaibHOCTH.

2. [lepeyenb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JUCIUIIUHE (MOYJII0), COOTHECEHHBIX C

HHAUKATOPAMH JOCTHKCHHUSA KOMIIeTeHIINii

Kox n HaumeHOBaHue Kox 1 HauMeHOBaHue [TnanupyemMblie pe3yabTaThl O0YyUCHHS 110
KOMIIETEHIINH UHMKATOPa JTOCTHIKECHUS JIUCIUIUIMHE, 00€CTIEYNBAIOIINE TOCTHIKEHHE
KOMIIETEHIIUHU IUTAaHUPYeMBbIX pe3ynbTaToB ocBoeHust OITOIT
OIIK-1 Cnocoben OIIK-1.1 BreisBnstet u 3HAeT
MPUMCHSITh KJIacCUPUIUpPYyeT pu3uveckre |OCHOBOIONATAIONINEe (PU3NICCKUE MPUHITUIIBI
€CTECTBCHHOHAYYHBIC U WJTH XUMHUYECKHE MTPOIIECCHI NPUMEHUMBIE B OOJacTH  TEXHHKH W

0OIIIeMH)KEHEePHBIE 3HAHUS, |POTEKAIOIINE HAa 00BEKTaX
METO/Ibl MATEMAaTUYECKOTO | MpodecCuOHaTbHOM
aHaJIn3a U MOJCIIUPOBAHUS | IEATETLHOCTH

B IIpOo(heCcCuOHATIbHOM
JIeATECIIbHOCTH;

TEXHOJIOTHI TeXHOC(PEepHO 0€30MacHOCTH
ymeet

UCIIONIb30BaTh  IOJydYeHHblE  (pU3MUecKue
S3HaHUA JIA PCIICHUA HpO(l)eCCI/IOHaJ'II)HI)IX
3amad

BJajaeeT
HaBBIKAMH BBISBIICHUS CHCTEMHBIX CBSI3EH
MCKOY COBpPECMCHHBIMHA TCHACHIUAMU

Pa3sBUTHA TEXHUKU H TEXHOJIOTUI B 00JIaCcTH
TexHochepHOi 0e30MacHOCTH U (PUINYECKUMHU
nporeccaMmu




OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
oOIIeMHKeHEPHBIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO
aHaJu3a ¥ MOJICIIMPOBAHUS
B IIPO(ECCUOHATBHOM
NCSITeIIbHOCTH;

OIIK-1.2 Onpenensier
OCHOBHBIE XapaKTePUCTUKU
buznyecKoro mporecca
(s1BJI€HUS), XapaKTEPHOTO AJIs
00BEKTOB MPOo(heCCHOHATBLHOM
NESITEIIbHOCTH, Ha OCHOBE
TEOPETUIECKOTO
(3KCTIEPUMEHTATIBHOTO)
WCCIICIOBAHHUS

3HaeT

coJiepKaHue busznuecKux MIPOIIECCOB,
XapaKTEePHBIX JUTSt 00BEKTOB
PO ECCUOHAIBHOMN ICSITEIILHOCTH

yMmeet

UCMONBb30BaTh  (PM3MUYCCKHE  3aKOHBI W
OPUHIUIBL  JIJIS  onpejeicHus  (HakTopoB

(GU3HYECKUX TIPOIECCOB, XapaKTePHBIX IS
PO ECCHOHAIBHOM ICSITSIILHOCTH

BJajaeeT
CIIOCOOHOCTBIO OIpPCACIIUTD 3aKOH,
O6LHCH$IIOIHI/II>'I TO HWIMX  HWHOC  ABJICHHC,

MOHUMAaTh MPHUHIIUIBI HOBBIX HCCIICOBAHUHN U
pa3paboTok

OIIK-1 Cnocoben
HPUMCHSITh
€CTECTBCHHOHAYYHbBIC U
OOIICH)KEHEPHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS
B IIPO(HeCCHOHATILHOM

OIIK-1.3 IIpeacraBnser
bu3ndecKuil (XUMHIECKHIN)
npoiiecc (sSBJICHUE),
MPOTEKAIOIIUI Ha 0ObEKTE
npodeccuoHanbHOM
NEeSTEIbHOCTH, BUJIC YPaBHEHUS

(i)

3HaeT
OCHOBHBIC (bl/ISI/I‘ICCKI/Ie 3aKOHBI H MCTOIbI
(I)I/ISI/IKO-MaTeMaTI/I‘ICCKI/IX HCCIIeIOBaHU M

yMmeet
UCIIOJIb30BaTh (bu3uKO-MaTeMaTHYECKUN
amnmapar TUTSE peleHus npobiiem,

BO3HHKAOIIIUX B XOAC HpO(i)eCCHOHaHBHOfI

eITEIbHOCTH; JIETAILHOCTHU
BJIajieeT
HaBBIKAMH HCIIOJIB30BaHUS (hU3UIECKUX
METO/IOB B MH)KCHEPHOM MPAKTHKE
OIIK-1 Cnocoben OIIK-1.4 OcymiecTBiser 3HaeT
MPUMEHSTH BBIOOP (DM3UYECCKUX M (HJIH) OCHOBHBIC (PU3MUYECKHE 3aKOHBI M TPAHUIIBI X
€CTECTBCHHOHAYYHBIC U XUMHYECKHUX 3aKOHOB IS MIPUMEHUMOCTH
OOIIeNH)KEHEePHBIC 3HAHUS, |pEIICHUS 3a/1a4u ymeeT
METO/Ibl MATEMAaTHUYECKOTO | MpodeCcCHOHATBHOM MPUMEHSTh MOJTy4YCHHBIC 3HAHUS B
aHaJii3a U MOJICTTUPOBAHUS | I€ATEIbHOCTH npodecCHOHAIBHONW  cdepe I pelieHus
B PO eCCUOHATBHOM KOHKPETHBIX 3ajad, HCIIOJNB3YsI
JIeSITEILHOCTH; 3aKOHOMEPHOCTH M3 Pa3HBIX 00J1acTel QU3HKH
BJajgeeT
CIIOCOOHOCTBIO ONIPEICIIUTh 3aKOH,
OOBACHAIOIIMM TO WIM HHOE  SBJICHHE,

NOHUMATh TPUHIUITBEI HOBBIX WCCIIEOBAaHUH 1
pa3paboTok

VK-1 Cnocoben
OCYIIECTBIIATH ITOUCK,
KPUTHYECKHUM aHAIIA3 U
CHHTE3 HHOopMaluy,
IPUMEHSTHh CUCTEMHBIN
NOJXOJ ISl PELIEHUS
MOCTaBJIEHHBIX 3a7a4

VYK-1.1 OcymectBiusier
CHCTEMHO-CTPYKTYPHBIH BEIOOp
MH(OPMAaLIMOHHBIX PECYPCOB (B
TOM 4ucCIe B U(POBOH cpefe)
JUTSL TIOUCKa MH(OPMAIUH B
COOTBETCTBUH C IOCTaBIEHHON
3a7a4yen

3HaeT

MCTOYHUKH MMOMCKa UHPOpMAaLUH

ymeer

HaXoJuUTh MH(OPMAIMI0O B HUCTOYHUKAX B
COOTBETCTBUHU C IOCTaBJICHHOM 3a/1a4eil
BJaJeeT

HaBBIKAMU HCIIOJIb30BaHUS MH(OPMAIIMOHHBIX
pecypcoB AJis orcka HHpopMauu




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTe3 uHGOpMaIuH,
MPUMEHSTh CUCTEMHBIN
MOJIX O/ IJISl PEIICHUS
MOCTaBJICHHBIX 33724

VK-1.2 Brigasiser
uHpOpMaIIHIo, 3HAUUMYIO JIJIs
IIOCTaBIICHHOHU 3aJa4u

3HaeT

OCHOBHBIE dbuznueckue  3aKOHBI  JUIA
KPUTHIECKOTO orbopa HE00X0IUMOM
uH(popMaun

yMmeet

OCYIIECTBIISITh QHAU3 U CHHTE3 OTOOpaHHOU
uH(pOpMalUK AN CO3JIaHUSl  ATOPUTMOB
pelleHYsI MOCTABJIICHHOM 3a1a4uu

BJIa/IeeT

HABBIKAMU TPUMCHECHUS (PU3UYCCKUX 3HAHHMA
U1 0TOOpa He0OXOAMMOM HHPOPMALIUU

YK-2 Cnocoben
ONPEAENATh KPYT 33/1a4 B
paMKax IOCTaBICHHOM
[EJIA U BEIOUPATh
ONTHUMAJILHBIC CITOCOOBI UX
peleHust, UCXOIs U3
JIEUCTBYIOLIKX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYPCOB 1 OrpAHUYEHUI

VK-2.4 CocraBnsier
MOCJIEI0BATEIBbHOCTh
(asiropuT™) peleHus 3a1a4u

3HaeT
peaMeT CBOEH npodhecCuoHaTbHOU
JESITEIIBHOCTH ¢ TO3UIHKA (DyHIaMEHTaThHBIX
€CTECTBEHHOHAYUHBIX 3aKOHOB

yMmeeT
UCIIOJIb30BAaTh  TOJydeHHBIC  (pu3MUecKue
3HAHUA JJISL PCUICHUA 3a1a4
poheCCHOHANBHOMN eI TCIIHHOCTH

BJajeeT

q)I/IBI/IKO-MaTCMaTI/I‘ICCKI/IM araparomMm JJISL
PECUICHUA 3ajaad, BO3HUKAKINX B Xoae

poheccuoHaNbHON AETaIbHOCTH.

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl

JlanHas qucruIuinHa (MOyJib) BKiroYeHa B biok «/lucuummuael, Mmoxynu» b1.0.13 ocHOBHOIM
npodeccuoHaibHON 00pa3zoBarenbHOl porpammel 23.03.01 TexHOI0THS TPAaHCTIOPTHBIX MPOIIECCOB U
OTHOCHUTCS K 0053aTeIbHON YacTH y4yeOHOro IIaHa.




JlucumIimHa OTHOCUTCS K 0a30BOM YacTH MaTEMaTHYECKOTO U €CTeCTBEHHO-HAYYHOTO Iukia. OHa
OCHOBBIBACTCS HAa 3HAHUSAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTaTe OCBOCHUS (DU3HKHU
«0a30BbIil YPOBEHBY:!

Mexanuka

1. Kunematuka: MexaHHM4eCKO€E JIBH)KEHUE, ITyTh, IEpEMEIlIeHNE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE 1 paBHOIIEPEMEHHOE ABH)KEHUE.

2. Jlunamuxka: IlepBeiit 3akoH HeroTona. MHepimanbHble cucteMbl oTcuera. Bropoit 3akoH
Hprorona, macca, cuna. Tpetuii 3akoH HproToHa. 3aKOH BCEMUPHOTO TAroTeHus. 3akoH ['yka. Ummyibc.
3aKkoH coxpaHeHHs uMItysbca. Kunernueckasi 1 MoTeHIMAIbHAS SHEPTUs. 3aKOH COXPAHEHUSI SHEPTUU B
MexaHuke. Pabota, MOIIHOCTb.

MonekynsipHas ¢pusuka. TernoBble sBICHUS.

1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopur. OcHoBHOE ypaBHeHHEe MKT.

2. YpaBHEeHHE COCTOSIHUSA UACATBLHOTO raza. ['a30Bbie 3aKOHBI.

3. [lepBriii 3aK0H TepMoAHAMUKH. PaboTa mpu u3mMeHeHnn oobema raza. BHyTpeHHss1 SHeprus
ujeanpHoro rasa. [lpuMeHnenue nepBoro 3akoHa TePMOJIUHAMUKH TSI U30IIPOLIECCOB -
Annabatudeckuii mporecc. CUI0BbIC MallTUHBI, K.I1.JI.  TETJIOBOM MAaIlIMHBI.

4. I3MeHeHue arperaTHOro COCTOSIHHSI BEIlleCTBa (IUIaBjiIeHHe, TapooOpa3oBaHue, KOHICHCAIINS).

DneKTpocTaTuKa

1. Dnexrpuueckue 3apsaapl. 3aKOH UX coxpanenus. 3akoH Kynona. HanpsxkeHHOCTB
ANEKTPOCTATUUECKOTO MoJsl. CHIIOBbIe TUHUY 1OJIsL. [IpuHIMI cyneprno3uuy moie.

2. PaboTa 1o nepeMemnieHuio eKTPUIECKOro 3aps/a B anekTpuyeckoM nose. [lorenunan.
Pa3znocth noTeHIHMAIOB.

3. DnekrpoeMKocTh. KoHaeHCATOPBI. DIEKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOpa. DHEPTHS
AIIEKTPUYECKOTO I0JIsI KOHJEHcaTopa.

3aKOHBI MOCTOSIHHOTO TOKA.

1. Cuna toka. ConpoTtusieHue. 3akon Oma Jij1sl ydyacTka IerH.

2. DnekTpoaBMKyIas cuia. 3akoH OMa i 3aMKHYTOM TSI,

3. Pabota u momHocTh ToKa. 3akoH J[xoyisa-JIeHa.

MarnuTtHOoe noje. IIeKTpOMarHuTHasE HHIYKIIHSL.

1. MaruutHoe none. Uuaykuus MarautHoro nodst. Cuna AMmepa.

2. JIBmkeHue 3apspKeHHBIX 4acTUIl B MarHUTHOM Toste. Cuta JlopeHiia.

3. MarHutHbIM MOTOK. 3aKOH 3J€KTPOMarHUTHON HHAYKIMU. CaMOUHAYKIMS. DHEPIHUsl MarHUTHOTO
HOJIS.

MexaHn4eckue U 3JEeKTPOMArHUTHBIE KOJIeOaHMsI.

1. N'apmonnueckoe konedanune. Maremarnueckuii MasTHUK. [Ipy>KHUHHBIN MasgTHUK.

2. Bonnbl. YpaBHeHue BOJIHBL. J[JIMHA BOJHBI, 3BYKOBBIE BOJHBI.

3. KonebaTenbpHbIM KOHTYP. DJIEKTPOMAarHUTHBIE KOJIEOaHUsI, UX TIEPHOJI. DJIECKTPOMArHUTHBIC
BOJIHBI.

Orntuka.

1. 3aKkoHBI OTpaXeHUs U TIpesioMiIeHus cBeTa. [loiHOe BHYTpeHHEe  OTpakeHHE CBETA.

2. JInnzel. [loctpoenne nzobpaxenus B tuH3ax. PopMyiia JIUH3BI.

3. Hucnepcus cseta. UuTepdepenius u nudpakius CBETOBBIX BOJH.

KBantoBas ¢usuka.

1. ®oroaddext. YpaBHenue DiiHmrTeHa g Gotorddexra. PoToHBI. DHEPrus, Macca, UMIYJIbC
dboToHa.

2. CtpoeHue atroma

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocneayronye AUCIUTIITMHBI
1/ JIOCTVKEHUST KOMIIETEHIIMH
1 |be30onacHOCTh KM3HEAECATSILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK

2 |Merponorus, crangapTH3anus U cepTudukanms 3.5, OIIK-6.1

3 | Okomorus OIIK-2.1, OIIK-2.6, TIK-5.4, YK-8.1




4 [ OOu1ast 3MeKTPOTEXHUKA U SJIEKTPOHUKA

OIIK-1.1, OIIK-1.3

5 |HMuadopmanrioHHbIE TEXHOJIOTUN HA TPAHCTIOPTE

OIIK-4.1, OIIK-4.2

6 |[eomHbOpMAIMOHHBIE CHCTEMBI

TK-5.2, TIK-6.1

7 | TpancnopTHOE MJIaHUPOBAHUE U MOJACIUPOBAHKE

(1)-1.6

TIK-2.1, TIK-3.4, [TIK-4.4, TIK-5.2,
TK-5.3, TIK(ID)-1.1, TTK(IT)-1.2, TTK
(1)-1.3, TIK(1D)-1.4, TIK(I])-1.5, TIK

4. O0beM TUCHHUILUIUHBI (MOYJISA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aliumMxcs ¢ npemnojaBaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IIUXCS

Cemectp
W3 Hux yacsl Ha
. Bcero
Bun yuebHoit paboTbl MIPAaKTHYECKYIO
Hacos MOATOTOBK 1 2
y

KonrakTHas padoTa 112 48 64
Jlexumonnsle 3anatus (Jlek) 48 0 16 32
Jlaboparopusie 3asaTHs (J1ab) 32 0 16 16
[paktuueckue 3ansatus (I1p) 32 0 16 16
HMNHasi KOHTaKTHAs padoTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUU 110 KYpCOBOM paboTe (IIPOEKTY),
KOHTpOJIbHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOThHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO 0.95 0.95
(KoHCYMBTAINS TIEpe/T SK3aMEHOM H cada ' '
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocrositesibHast padota (CP) 73 20 53
O061as TPy10eMKOCTh JUCHUNIITUHBI (MOTYJIs1)

4achl: 216 72 144

3aYeTHbIE eIMHUILI: 6 2 4

5. Copepsxkanue IMCHUIIHHBI (MOIYJIfA), CTPYKTYPHPOBAHHOE 10 pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB U BH/I0B YU4eOHBIX 3aHATHI
5.1. TemaTHueckuii MiIaH JUCIUILIAHBI (MOJTYIIS)

3aHATHSAM), Yac.

KonTakTHas pabota (1o yueOHBIM

Pa3ZL€J'II>I JUCITUIIIINHBI

JICKIINH

113

JIP

CP

Cemectp

BCETO

U3 HUX
Ha
TIPaKTH-
YECKYIO
TIOAro-
TOBKY

U3 HUX
Ha
MIPaKTH-
YECKYIO
TIOArO-
TOBKY

BCETO

W3 HUX
Ha
MIPaKTH-
YECKYIO
TIOArO-
TOBKY

BCETO

Bcero,
gac.

Kon
WHIAKATOP
a
JOCTHKEHU
S
KOMIICTCHI]
15,051

1. |1 pa3nen. duzndeckre OCHOBBI

MEXaHHUKU




1.1.

KunemaTuka moctymnaTenbHOTO
Y BPAILATEIIBHOTO JBHKCHUS

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
VYK-1.2,
YK-2.4

1.2.

JIlnHamMuKa noCTynaTelbHOIO U
BpAILATEJIBHOTO JBUKECHUS

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
VYK-1.2,
YK-2.4

1.3.

Pabora u sneprus

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

14.

MexaHuka BpalaTCJIbHOI'O
ABUKCHUA TBCPAOI'O TCIA.

1,1

8,1

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

1.5.

dusnka koseOaHnii ¥ BOJH.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

2 pazzaen. MonekynspHas
¢bu3MKa 1 TepMOTUHAMHKA

2.1.

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEeOpUHu

11

OIIK-1.1,
YK-1.1,
YK-1.2

2.2.

OCHOBBI TEpPMOAMHAMUKHI

OIIK-1.1,
YK-1.1,
YK-1.2

2.3.

Craructuueckas Gpusmka.

OIIK-1.1,
YK-1.1,
YK-1.2

2.4.

SIBneHus nepeHoca.

1,9

4,9

OIIK-1.1,
YK-1.1,
YK-1.2

3 paznen. Kontponb

3.1.

3a4eT

OIIK-1.1,
YK-1.1,
YK-1.2




4. |4 pa3gen. DNeKTpUUYECTBO U
MarHeTU3M
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
4.1. [DnexTpocraTuka 13 | OIIK-14,
VK-1.1,
VK-1.2,
VK-2.4
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
4.2. | TlocTOsITHHBII TOK 11 OIIK-1.4,
VK-1.1,
VK-1.2,
VK-2.4
MarauTHOE 10JIe B BaKyyMe. OINK-1.1,
4.3. 10 VK-1.1,
3akon buo-Caapa-Jlamnaca VK-1.2
MarguTHbIE CBOIiCTBA OINK-1.1,
4.4, 6 VK-1.1,
BEIIIECTBA. VK-1.2
OIIK-1.1,
OIIK-1.2,
N OIIK-1.3,
45, JleiicTBHe MAarHUTHOT'O T10JI HA 7 OIK-1.4
JBUOKYIIHECS 3apsIbl U TOKH. VK-11,
VK-1.2,
VK-2.4
OIIK-1.1,
VK-1.1,
4.6. | DnexTpoMarHuTHAS WHIYKIIHS 5 VK-1.2,
VK-2.4
OcHoBbI TeOpuu Makceiia OINK-1.1,
4.7. 5 VK-1.1,
JUTSE DJIEKTPOMATrHUTHOTO TTOJISI VK-1.2
5. |5 paznmen. BonHoBast ontuka
OIIK-1.1,
5.1. | Uurepdepennius cpeta 6 YK-1.1,
VK-1.2
OIIK-1.1,
5.2. | Audpakuus cBera 8 YK-1.1,
VK-1.2
OIIK-1.1,
5.3. |Honspusamus cBeTa 8 YK-1.1,
VK-1.2
6. |6 pazmen. DneMeHTHI
KBAaHTOBOM (PU3HKH aTOMOB H
MOJIEKYIT
TemnoBoe U3Ny4eHHe U €ro OIIK-1.1,
6.1. 9 VK-1.1,

3aKOHBI

YK-1.2




. OIIK-1.1,
6.2. gﬁgﬁfig’;ﬁgzﬁg’m 2| 2 2 1 2 | 7 | vk11,
YK-1.2
ILnanerapnHas Mojiesb aToMa OIIK-1.1,
6.3. Bopa-Pesepdopria 2| 2 2 2 4 10 YK-1.1,
YK-1.2
OneMeHThl KBaHTOBOM OIIK-1.1,
6.4. [MexaHuKH. YpaBHCHHE 2| 2 4 6 VYK-1.1,
[Ipenunrepa YK-1.2
OIIK-1.1,
6.5. | DnemMeHTHI sifepHON QU3UKH 2| 2 4 6 YK-1.1,
YK-1.2
7. |7 pasmen. KonTpoias
OIIK-1.1,
YK-1.1,
YK-1.2,
7.1. | ODx3amen 2 27 OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
YK-2.4
5.1. JIexuun
Ne | HaumeHoBaHue pazjena N
. HaumeHoBaHue 1 KpaTKoe cojiep>KaHue JTeKIUil
pasn Y TEMBI JICKITUI
KunemaTtuka moctynaTesibHOTO ¥ BpallaTeIbHOTO ABHKCHUS
KunemaTuka MartepuanbHas Touka. TpaekTopus, myTh, nepemeiienue. Cucrtema
L nocrynarensHoro u | 0Tcuera. CKopocts, yekopenne. HopmanbHOE M TaHT€HIHATBHOE
BPAILATEILHOTO yckopeHusi. Kunematuka BpamaTensHOro IBHXKEHUST DJIeMEeHTapHbIN
JIBUOKEHUS MMOBOPOT. YTJIOBBIE CKOPOCTh U YCKOPEHHE, UX CBA3b C aHATOTUYHBIMU
JIMHEWHBIMU BETUYMHAMM.
JluHaMyKa NoCTynaTeNbHOTO ABUKEHUS
JluHaMuKa NHepuunanbHble cCUCTEMBI OTCUETA, 3aKOHBI HbIOTOHA, cHila TAXKECTH, BEC
5 IIOCTYIaTeNbHOro i | T€J, CHIa YIIPYTOCTH, CHIIBI TpEHUS. VIMITysbe. 3aKOH COXpaHeHHs
BPAIIATEILHOTO HMITYJIbCa. Y paBHEHUE JIBXKCHUS TeJla IEPEMEHHON MacChl. 3aKOH
JIBHYKEHHS BCEMHUPHOI0 TArOTeHUs. ['paBuTaninonnoe noie. KocMuueckne CKoOpocTH.
HeunepuuanbHble CUCTEMBI OTCUETA.
PaGora u sneprus
DHeprus, pabota, MomHOCTh. KnHeTHYeckas ¥ MOTeHIalIbHAs YHEPTHH.
3 Pabora u sneprus 3aKOH COXpaHeHHsI SHepruu. ['paduueckoe npeacTaBieHue YHEPruu. Y ap
aOCONIOTHO YIIPYTUX U HEYNPYTUX TE.
MexaHnuka BpamaTeIbHOTO ABUKEHUS TBEPOTO Tea.
MexaHuka MoOMEHT CuIbl, MOMEHT UMITYJIbCa, MOMEHT uHepiuu. OCHOBHOE
4 BPAIIATEIEHOTO ypaBHEHHE TUHAMUKH BPAIIaTeILHOTO ABMKEHHUS TBEpAOro Tena. Teopema
JBHYKEHUS TBEPIOTO [reiinepa. Pabota npu BpamareabHOM ABMKeHNN. KnHeTHUeckas
Tena. SHEPTHsI BpAIaoIIerocs Teia. MOMEHT UMITYJIbca M 3aKOH €ro
coxpaneHnus. ['mpockorr.
®dwusuka koiaebaHui U BOJTH
Kone6anus. Bunpr konebanuii. ['apmonnyeckue konebanus. JlnHamuka
rapMoHH4YecKkux kosuebanuil. [IpyKuHHBINA, MaTeMaTUYECKUN U
5 ®uznka Konebanuii u | PU3NUECKHil MasSTHUKH. DHEPTUs TapMOHUYECKOTro Kosiebanus. CroxeHne
BOJIH. rapMOHHUYECKHUX KoJieOaHUH. 3aTyXarolue U BEIHYKIEHHBIE KOJIeOaHuUs.
VYrpyrue BoiHbBL. Y paBHEHHE TIIOCKON U cheprueckoil BoJHBI. BotHOBOE
ypaBHeHue. CKOpOCTh U HEpTrus ynpyrux BojH. Ctosaue




BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH.
NneanbHblii ra3. YpaBHEHUE COCTOSIHUS HACAIBHOTO raza. OCHOBHOE
ypaBHEHHE MOJICKYJIAPHO-KUHETHYECKOU TEOPHH.

OCHOBBI
TEPMOUHAMUKHU

OCHOBBI TEPMOIUHAMUKH

3aKOH PaBHOMEPHOTO paclpeiesieHus: YHEPTUH 110 CTETIEHSIM CBOOOIbI
Mmoekyi. TeruoTa, paboTa u BHyTpeHHss sHeprusi. [lepBoe Havano
TepMoaruHaMuKU. TernaoeMKocTh Ta30B. AaradaTHBIH Mporecc.
VYpaBuenue Maitepa. YpaBuenue Ilyaccona. [Tonurponuueckue
nporuecchl. Bropoe Hayano TepMoiMHaMUKH. DHTPOIUS B
tepmonHamuke. HepaBenctBo Kiaysuyca. [{ukin Kapuo. KIIJ[ remioBsix
JIBUTATEJIEH.

Crarucruueckas
dusuka.

Craructuueckas Gpusuka
[TonsiTue o cratucTuueckoM pactipeneneHun. Pacrnpenenenre Makcpesia.
Pacnipenenenne bonbmana. bapomerpudeckas popmyia.

SIBnenus IIepeHOCa.

SIBnenus nepexnoca
Hzotepmbl Ban-nep-Baanbsca. Db dext Jxoyna-Tomcona. SABnenus
nepenoca. {ud¢ysus B razax. TemnonpoBOAHOCTH ra3oB. BsS3KoCTb.

11

3HeKTp00TaTI/IKa

DIIEKTpOCTAaTHKA

3akon Kynona. HanpsixenHocTs anekrpudeckoro nois. Teopema [Maycca.
Pabora cun anexrpuyeckoro noss. [lorenuuan. CBs3b MEXKIY
HANPSDKEHHOCTHIO MOJIS U MOTeHIUAIOM. JIM3JIeKTPUKHU U IPOBOJHUKH B
AIEKTPUUYECKOM Mosie. EMKOCTh MpOBOIHUKA. DHEPTHUS DIIEKTPUIECKOTO
OIS

12

ITocTOsSHHEBII TOK

[TocTOSTHHBIN 3AEKTPUUECKUN TOK

Cuia toka. [1nornocts Toka. 3/]C. ConpoTuBiIeHNE TPOBOJHUKOB.
3akonsl Oma B muddepeHnansHoil 1 nHTerpainbHoi hopme. Pabota u
MOIIIHOCTh TOKa. 3akoH J[xxoymns-Jlenna. [TpaBuna Kupxroda ans
Pa3BETBJIEHHBIX LETIEH.

13

MarsauTHoOE€ I10JI€ B
Bakyyme. 3akoH buo-
Cagapa-Jlannaca

MarunutHoe nojie B Bakyyme. 3akoH buo-Capapa-Jlamiaca

OmnbiT Opctena. MarautHoe moje. MarHuTHbIH MOMEHT MarautHas
uHaykisa. 3akoH buo-Casapa-Jlamnaca. [lone npsiMmoro 1 KpyroBoro
TOKOB. 3aKOH IOJIHOT'O TOKa.

14

Mar»uTtHsle CBOWCTBA
BEIIECTBA.

MarsuTHbIE CBOMCTBA BeIIEeCTBA.

Hamaranuennocts. HanpsskeHHOCTE MATHUTHOTO TIOJISA. Y CIIOBHUS Ha
TpaHMIIE pa3jeia IByX MarHeTukoB. Kiaccudukamnums MarHeTHKOB.
MarHuTHsIi THCTEPE3NC

15

JlelicTBUE€ MarHUTHOTO
MOJISl Ha IBHOKYIIIAECS
3apsiabl U TOKH.

JleiicTBre MAarHUTHOTO TIOJISI HA ABFDKYIIUECS 3apsiabl U TOKH

3akoH Amnepa. Cuna Jlopenna. JprxeHue 3apsHpKeHHBIX YacTHIL B
MarHuTHOM moJje. PamMka ¢ TOKOM B MarHUTHOM ToJie. MarHUTHBIN TOTOK.
PaGora, coBeprraemas rpu nepeMenieHny MPOBOAHUKA C TOKOM B
MarHuTHOM noJie. Teopema ["aycca it MArHUTHOTO MOTOKA.

16

DJIeKTpOMarHuTHas
WHTYKITHS

DIEKTPOMarHuTHasE MHYKIUS.

3akoH anekTpoMarHuTHON nnaykuun dapanes. [Ipasuno Jlenna.
Camounnykuus. Buxpesbie Toku. UHITYKTUBHOCTh KOHTYpa. B3aumuas
uHAyknus. Tpanchopmarop. DHeprus MArHUTHOTO TIOJISI.

17

OcHoOBBI TEOpUU
Makcsenna s
AJIEKTPOMArHUTHOTO
IIOJISz

OCHOBBI TCOPHUU MakcBeia s QJICKTPOMArdHuTHOI'O ITOJIA

BI/IXpeBOC QJICKTPHUUICCKOC ITI0JIC. Toxk cMemnieHus. ypaBHCHI/I}I Makcaenia
JJIA DJICKTPOMArHUuTHOI'O ITOJIA. 9HCp1"I/IH 1 UMITYJIBC 3JICKTPOMArdHUTHBIX
BouH. IlIkama OJICKTPOMArHUTHBIX BOJIH.




18

WNuTtepdepentus ceeta

WNurepdepenius creta

[TonsiTHE O KOPITYCKYISIPHO-BOIHOBOM Ayanu3me. KorepeHTHbIe BOJTHBI.
WNuTtepdepenius. YcnoBre MaKCHMyMa 1 MUHIMYyMa UHTEP()EpEeHITHH.
WNuTtepdepenius B Tonkux rieHkax. Kounbia Heiorona. [Ipumenenus
UHTEpPEPEHINH.

19

Hudpaxius ceera

Judpakuus cBeTa

[Tpunnun [Moiirenca-Openens. 3oub Openens. dudpakuus Openens Ha
KpyriaoM otBepcTuu u nucke. Judpakuus Opaynrodepa Ha menu.
Judpakiuonnas pemeTka. Pazpemaromnas criocoOHOCTh ONTHYECKUX
pUOOPOB.

20

Honﬂpmaum{ CBCTa

[Tonapuzanus cera

EcrectBeHHbIN 1 MOJIIPU30BaHHBIN CBET. 3akoH Maittoca. 3akoH
Bbproctepa. JIBoitHoe mydenpenomiienue. D ekt Keppa. Bpamenue
IJIOCKOCTH MOJISIPU3ALINH.

21

TemmoBoe HU3JTYy4YCHUC U
€Iro 3aKOHbI

TennoBoe U3J1y4eHHe U €ro 3aKOHbI

XapakTepuCTUKH TETUIOBOTO M3IydeHus. 3akoH Kupxroda. 3akon
Credana-bonbimana. 3akoH cmemenus Buna. @opmyna Panes-/>xunca.
®opwmyia [Lianka.

22

Buemawmit potosddexr.
O¢ddext Komnrona

Buemmauit poroaddexr. dbhdexr Komnrona.

3akonbl BHeNIHETO (hoTodddekra. YpaBHeHHEe DUHIITEHHA IS
dororddekra. [Ipumenenue dpororddexra. Macca u uMIyibC GoToHA.
Hasnenne cBeta. dpdext Komnrona u ero anemeHTapHast TEOPHSL.

23

[Lmanerapnas MoJenb
atoma bopa-Pezepdopna

[TnanerapHas mojaenb aroma bopa-Pesepdopaa
JIuneivartelii ciekTp aroma Bojgopoaa. opmyna bansmepa-Punbdepra.
[Toctynater bopa. Onbitel ®panka u ['epra. Crektp aToma Bo1opoja 1o

bopy.

24

DneMeHThl KBaHTOBOU
MEXaHUKH. Y paBHECHHE
[penunrepa

DneMeHThl KBaHTOBOW MexaHUKH. Y paBHeHue [lIpenunrepa
KopnyckynsipHO-BOIHOBOM yaliu3M CBOMCTB BellecTBa. [ unoresa ae
bpoiinsa. CootHomenue HeonpeaenenHocrei ['eiizenOepra. BomHnosas
¢bynkus. Ypasuenue lllpenunrepa. Yactuiia B ofHOMEpPHOA
MPSIMOYTOJILHOHN "MOTEHIIMATBHON siMe" ¢ OECKOHEYHO BBHICOKUMU
"crenkaMu". TyHHENbHBINA Y3PPEKT.

25

DneMEHTHI SAepHOH
bu3uku

DneMEeHTHI SACpHON (HU3UKH

Pasmep, coctaB u 3apsaa aToMHOTO A/1pa. MaccoBoe 1 3aps10BO€E YUCTA.
JledekT Maccel 1 dHEPTHS CBs3H siipa. CIMH s/1pa ¥ €T0 MarHUTHBIHA
MOMEHT. S nepHbie cuibl. Mojienu siipa. PagnoakTHBHOE U3ITyYEHHUE U €70
BUIbl. 3aKOH paJIMOAKTUBHOTO pacnaja. [IpaBuia cmemnieHus.
3akoHOMEpHOCTH a-pacnaja. 3-Pacnan. Heiitpuno. ["'amma-usnyuenue u
ero cBoiicTBa. PesonancHoe moronieHue g-u3mydeHus (3phexr
Méccbayspa). MeTo bl HAOFOACHUS U PETUCTPAIIUN PATHOAKTHBHBIX
U3ITYYEHHUH U 4acTUll. SepHble peakliuyi U UX OCHOBHBIC THUIIBI.
[To3utpon. b+-Pacmajn. DnekTpoHHbIi 3axBaT. OTKphITHE HEUTPOHA.

S nepHble peakiuu oA ACHCTBUEM HEUTPOHOB. Peakius neneHus sapa.
Ilennas peakuus nenenus. [lonsitue o simepHon 3HEpreTuke. Peakius
CUHTE3a aTOMHBIX siziep. [IpoGiema yrpaBiaseMbIX TEPMOSIESPHBIX
peakuunii. Tunsl B3aMMOJAEUCTBUM 3JIEMEHTAPHBIX YaCTHI]

5.2. IlpakTuyeckue 3aHATUS

HaumenoBanue pasaciia

pJ:;_’H M TEMBI IIPAKTHIECKHX HaumeHoBaHMe U cojiep)kaHUE MPAKTHUECKUX 3aHATHHA
3aHATUI
Kunemaruka Kunematuka MOCTYIATCIIbHOT'O U BpalllaTCIIbHOI'O ABMKCHUA
1 [TOCTYTATEBHOTO H Perenue 3a1a4 1o TeMe: paBHOMEPHOE ¥ HEPaBHOMEPHOE

BpaIlaTeIbHOTO

MPSIMOJTMHEHOE IBIDKEeHUE. [IBKEHNE TT0 OATTMCTHYECKON TPAeKTOPHUH.




JIBUKCHUS

JluHaMuKa JlnHamMuKa moCTynaTeIbHOTO IBUKEHUS
9 nocrymnareisHoro u | Pemenne 3apay no reme:3akonsl HeroTOHa, CHila TSAKECTH, BEC TEI, CHIA
BpaIaTeaIbHOro YOPYroCTH, CUJIbl TpeHus. Mitynbc. 3aKOH COXpaHEHHs] UMITYJIbCA.
JIBH>KCHUS
PaGoTa u sneprus
Pemenue 3amau: DHeprus, padora, MmomHocTh. KuneTnueckas u
3 Pabora n sneprus MOTEHITMATbHAS YHEPTHUHU. 3aKOH COXpaHeHMs 3Hepruu. I paduueckoe
MIPEICTABJICHUE SHEPTHH. Y 1ap aOCOIIOTHO YIIPYTUX U HEYNPYTUX TEI.
MexaHuKa BpallaTeIbHOTO ABUKEHUS TBEPAOTO Tela
MexaHuka Pemienue 3agau: MOMEHT CUJIbl, MOMEHT UMITYJIbCA, MOMEHT MHEPIUH.
4 BpAILATEIHHOTO OcHOBHOE ypaBHEHHE IMHAMHUKHU BPalIaTEIIbHOTO JIBUKEHUS TBEPIOTO
IBIDKeHUs TBepporo | Tena. Teopema lllreiinepa. PaboTa npu BpamaTeIbHOM JIBHYKCHHUH.
Telna. Kunernueckas sHeprus Bpaiaromerocs teaa. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHeHHUS.
®dusnka KojacOaHuil U BOJIH
Pemenue 3amau: Konebanus. Bunbl konebanwmii. ['apmMoHndeckue
dusnka Konebanmii m | KoneOanus. JlnHaMuKa rapMOHUYCCKUX KojieOanuii. [1pyKMHHBIH,
5 BOJIH. MaTEeMAaTHYECKUN U (PU3NICCKUN MASITHUKU. DHEPrHUsl TAPMOHUYICCKOTO
konebanus. CloxXeHre rapMOHUYECKIX KoJieOaHui. 3aTyxaronue u
BBIHYX/ICHHbIE KOJICOAHHUS.
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TE€OpUU
6 OcHosbl MONCKYIAPHO™ | pernenne 3anau: MneanbHslii ra3. YpaBHEHNE COCTOSHUS UACANTBHOTO ra3a.
KHHCTHYCCKON TCOPHI | OchopHOE ypaBHEHHE MOJIEKYIISPHO-KMHETHUYECKOM TEOPHH.
OCHOBBI TEPMOJIMHAMUKHU
Pemenue 3agau: 3akoH paBHOMEPHOTO paCIpeACIICHUs SHEPTUH 110
CTETICHSIM CBOOOIBI MOJICKYII. TeruioTta, paboTa ¥ BHYTPECHHSISI SHEPTHSL.
7 Octobbl T[lepBoe HAaUaIO TEPMOAMHAMHUKH. TeII0eMKOCTb ra30B. AIHabaTHBIH
TepMOMHAMHUKH nporecc. YpapHernue Maiiepa. Ypasuerue ITyaccona. Bropoe Hauano
TepMOAUHAMUKHU. DHTponus B TepmoauHamuke. [ukn Kapno. KI1/]
TETJIOBBIX JIBUTATEIICH.
Craructuueckas pusuka
8 CratucTuyeckas Pemenue 3amau: bapomerpudeckas popmyna. Pacnipenenenne bonbimana.
¢du3uka.
SIBenus nepeHoca
o] SIBIeHUs EpeHoca. Pemenue 3amau: SIBnenus nepenoca. Juddysus B razax.
TennonpoBoAHOCTH ra3oB. Bs3kocTk.
DJNIeKTpOCTaTUKa
Pemenue 3amay: 3akon Kynona. HanpsskeHHOCTB 3J€KTPUUECKOTO MOJIS.
Teopema I"aycca. PaboTa cun snexrpuyeckoro moss. [Torennuan. CBs3b
1 OJeKTpoCTaTHKA MEXK]1y HaIPsOKEHHOCTBIO T0JISI M TOTEHIIUAIOM. JIUAIEKTPUKH U TIPO-
BOJHUKHU B 3JIEKTPUUYECKOM T0Jie. EMKOCTh MPOBOIHUKA. DHEPT U
ANEKTPUUECKOTO TOJIA.
IToCTOSIHHBIN 2IEKTPUUYECKUNA TOK
Pemenne 3amgau: Cuna toka. [Inotocts Toka. JIC. ConpoTuBnenue
12 I[TOCTOSIHHBIN TOK MPOBOJTHUKOB. 3akoHbI OMa B qudpepeHInaIbHON U HHTETPaTbHON
dopme. PaboTa n momHOCTh ToKa. 3akoH J[koynsa-Jlenma. [IpaBuia
Kupxroda ni1s pa3BeTBICHHBIX IIETICH.
MarsuTHoe moJje B MarnuTHoe nosie B Bakyyme. 3akoH buo-Capapa-Jlamaca.
13 BakyyMme. 3akoH buo- Pemenue 3agau: MaruuTHbli MOMEHT MaruuTHas HHIyKIMS. 3aKoH buo-
Casapa-Jlarmtaca Casapa-Jlamnaca. Ilone npsMoro u KpyroBoro TOKOB.
15 IeiictBre MaruuTHOro |/leCTBHE MATHUTHOTO MOJISL HA JBMKYIIKECS 3apsi/ibl U TOKH

IIOJIA Ha ABMXKYIIIHUCCS

Pemenne 3amau: 3akon Ammnepa. Cuna Jlopenna. JIBukeHune 3apssKeHHbIX




3apsAAbl 1 TOKH.

YacTUI[ B MAarHUTHOM T0Jie. PaMka ¢ TOKOM B MarHuTHOM IIOJIE.
MaruuTHbIM oToK. PaboTa, coBepIiiacmast Ipu epeMeIeHUH
MPOBOJHUKA C TOKOM B MarHUTHOM I10JI€E.

9J'IGKTp0Mal"HI/ITHa$I HHAYKOHA.

16 DnexTpoMarauTHas | PelleHne 3axa4: 3aK0H 3JIeKTpOMAarHuTHON MHyKuun Papaes. lpaBuio
MHTYKIUS Jlenna. Camounaykiusa. Buxpesbie Toku. MTHIYKTUBHOCTH KOHTYpA.

B3anMHast uHAyKIMs. OHEpPrust MAarHUTHOTO TOJIS.
WNurepdepenmus creta

18 | n Pemenue 3amau: MaTtepdepennus. YcaoBue MaKCHMyMa i MUHEMYMa

HTep(epenLs caeta untepdepeniuu. Marepdepennns B TOHKUX ieHkax. Kombia HeroToHa.

[Tpumenenust uHTEPPEPEHITUN.

19 Hudpakmus cBeTa

Aupakuns csera Pemenwue 3anau: J{udpakuus. AudpakinuonHas pemerka.
20 I [Tonsipuszanusa ceera
OIAPU3ALNA CBETA | poyenye 3amau: 3akon Mamoca. 3akon Bproctepa.
T TennoBoe u3ly4eHue U ero 3aKOHbI
21 CIIIOBOC MSAYHCHUC U | perenne 3anau: TennoBoe n3nydenue. 3akon Credana-bonpimana. 3akoH
CTO 3aKOHBI cMenenust Buna.
B . Buemnuit poroaddext. Iddext Komnrona.
22 HaemHHH qI)<OT03 bexr. Pemenue 3anau: YpaBuenue DiHiTelHa ans pororddexra. Macca u
bdexr Komnrona uMmnynsc ¢potoHa. /laBieHue ceera.
[TnanerapHas moaenb aroma bopa-Pesepdopa
[1nanerapHas Mozenb )
23 Pemenue 3amau: [loctynarel bopa. ®opmyna bansmepa- Punbepra.

atoma bopa-Pesepdopna

5.3. JlaboparopHbie pabOThI

HaumenoBanue pasziena

pJa\rsg):[ U TeMbI 1a00paTOPHBIX HaumeHoBaHue U copepkaHue 1a00paTOPHBIX PadoOT
pabot
Kunemaruka KunemaTtuka noctynaTesnbHOr0 U BpalllaTeIbHOTO ABUKEHUS
1 nocrynarensHoro u | Onpeznenenue o0beMa IMIMHAPA TIPY TIOMOIIY ITAHTCHIMPKYJIs
BpallaTeIbHOTO
JIBUKCHHUS
Junamuka JluHaMyKa NoCTynaTeNbHOTO ABUKEHUS
2 nocrynarensHoro u | Onpeznenenue yckopeHusi CBOOOAHOTO MaJieHus IIPU ITOMOLIH
BpallaTeIbHOro MaTeMaTUYeCKOro MasiTHUKA
JIBUKCHHSI
PaGora u sneprus
3 Pabora u sneprua Onpenenenre MOMEHTa HHEPLIMU € TIOMOIIIbIO MasgTHUKa MakcBesia
Mexanuka MexaHuKa BpalaTeabHOTO ABUKEHUS TBEPAOTO Tela
4 BpaIaTeJIbHOTO N3yueHne oCHOBHOTO ypaBHEHHS TMHAMUKHU BPalIaTEIbHOTO JIBHXKCHUS
JIBIDKCHUSI TBEPJIOTO
Tena.
. dusnka xoseb0aHnii U BOJIH
5 Pu3nka KoneOanuid n N3yuenne pusnyeckoro MasTHUKA
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU.
6 OcHoBbl MONCKYIAPHO™ | Openenenue yHHBEpCATBHOM rA30BOM MOCTOSHHON M IIIOTHOCTH BO3YXa
KMHETHYECKOH TCOPUH | o 1oy iepym.
OCHOBEI OCHOBBI TEpPMOJIUHAMUKHI
7 TEPMOIANHAMUKHA OHpeﬂeneHHe OTHOIIIEHUS TEILIIOEMKOCTEN BO31yXa
SBnenus nepeHoca
9 SIBnenus nepexoca.




Omnpenenenue Kod3ppuimeHTa BI3KOCTH U CPEIHEH TTMHBI CBOOOHOTO
npobera MOJIEKyJ BO31yXa

1 3 DNEeKTpOoCTaTHKA.
JICKTpOCTATHKA I'padmyeckoe npencTaBaeHUE SICKTPOCTATHIESCKOTO OIS
[ToCcTOAHHBIN JIEKTPUUECKUN TOK
12 I . HccaenoBanue 3aBUCMMOCTH MOITHOCTH, BBIJICIISIEMOM B LIETIH
OCTOAHHBIN TOK MTOCTOSTHHOTO TOKa, U KO3()PHUIIMEeHTa MOJIE3HOTO JACUCTBUS UCTOYHHUKA OT
CHUJIbI TOKA U BHEIIHETO CONMPOTHUBIICHHUSI.
MarauTHoe MoJjie B MaruuTHOe noJie B BakyyMme. 3akoH buo-Caapa-Jlamiaca.
13 BakyyMe. 3akoH buo- | Onpe/ieneHre ropu30HTaIbHON COCTABISIOIICH HAPSDKEHHOCTH
Casapa-Jlamaca MAarHUTHOTO MOJIs1 3€MJIM IIPU ITOMOIIY TaHT€HC-TallbBAaHOMETPA.
JleiicTBue MarauTHOTO |/lCHCTBHE MarHUTHOTO TI0JIsl HA JABMIKYIIUECS 3apsiibl K TOKA
15 | mons na mewxymmecs |VI3ydeHHE MArHUTHOTO I10JIa CONICHOMIA C TIOMOIIBIO AaT9MKa XOJuIa.
3apAIBl U TOKH. Onpenenenue yaeabHOro 3apsijia 3JIEKTPOHA METOIOM MarHeTpOHA
18 | u HHutepdepennus ceeta
HTep(epenmus cBeta Ornpenenenue JIMHBI CBETOBOW BOJIHBI MPH MTOMOIIHU KoJiel, HproTona
19 Judpakuus cBeTa
Hndpaxums ceera N3yuenue nazepHOro U3aydeHus
20 I [Tonspuzanus cBera
OJIApU3allis CBeTa N3yueHne NHTEHCUBHOCTH CBETA, MPOLIEINIEr0 Yepe3 NOIAPOUIbI
21 TGHHOBOGHBqueHHGH TGHHOBOGH3HYHCHHCIICFOBaKOHH
ero 3aKOHBI Omnpenenenue nocrosinHon Credana-bonpiiMana
29 Baemaui (1)0”[03(1)(1)@1(”[‘_ Brueniaui q)OTO:)(i)q)eKT. 9d3q)eKT Kowmmrona.
3(1)(1)@1('1‘ KomrmitoHa I/I3yquHe BHCIIHEIO (1)0T03(b(1)eKTa
[Tnanerapnas monuens atroma bopa-Pesepdopna
N3ydeHue crieKTpajabHOIo COCTaBa HEOHOBO-TEIMEBBIX HCTOYHUKOB,
23 HHaHeTapHa;[ MOJEJIb HCIIOJIb3YEMbBIX B CBCTOTCXHHUKCE.

aroma bopa-Pesepdopna

HccnenoBanre CieKTPOB MOTJIOMIEHUS U TTPONTYCKAHHUS.
Onpenenenue NIMHHOBOJIHOBOM I'PaHUIIBI CIIEKTPA MOTJIOMICHUS U
BbIUHcCIeHNEe nocTogHHON [Imanka.

5.4. CamocTosiTenpHas paboTa 00y4aromuxcs

Ne | HaumeHoBaHue paznena .
ConepxkaHne caMOCTOSITEIFHON paboThI
pa3n| JAUCUMIUIAHBI U TEMBI
Kunemaruka KunemaTtuka moctynaTebHOTO M BpAIATEIbHOTO ABUKCHUS
1 nocrynarensHoro u | Bemonnenune MJI3. Beinonnenue pacu€ToB U BBHIIOJHEHHE OTYETA 11O
BpAILIATEIIBHOTO nabopaTopHoi pabore
JIBIDKECHUSI
JnHamuka JlnHamMuKa nocTynaTeIbHOIO IBUKEHUS
2 nocrynarensHoro 1 | Bemonnenune M/13. Beinmonnenne pacuy€ToB M BBIIOJHEHUE OTYETA 110
BpalaTeIbHOrO nabopaTopHoi paboTe
JIBU)KEHUS
PaGora u sHeprus
3 PaGora u >Heprus Brimonuenue N/13. BeinoaHeHre pacuéToB U BBIOJIHEHHE OTYETA 10
nabopaTopHoii pabote
Mexanuka MexaHuKka BpallaTeIbHOTO ABUKEHUS TBEPAOTO Tela
4 BpallaTeIbHOrO Brimonuenue N/13. BeimoaHeHne pacuéToB U BBITIOJIHEHHE OTYETA IO
JBHKEHMS TBEPAOro |J1abopaTopHOil paboTe
Tena.
Di3rKa KomeGamii i ®dusnka KojaeOaHuil 1 BOJTH ) )
5 Brimonuenue N/[3. BeimoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA IO

BOJIH.




nabopaTopHoii pabote

OCHOBBI MOJIEKYJISIPHO-

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUH.

6 . Brimonuenne N/13. BeimonHeHne pacuy€ToB U BBIOJIHEHUE OTYETA IO
KHHETHYECKOH TEOPUH | 136500at0pmoii paGoTe
o OCHOBBI TEPMOJUHAMUKHI
7 CHOBBI Beimonuenue N/13. BeinmonHenne pacuy€ToB U BBIOJIHEHUE OTYETA 10
TCpMOAMHAMHUKH nabopaTopHoi paboTe
C Craructuueckas Gpusuka
8 TaTucTHHCCKa Brimonnenue M/13. BoinonHenue pacuéToB U BHIIOJIHEHHUE OTYETA 110
(busuka. nabopaTopHoi pabore
SIBieHus repeHoca
9 SIBIIeHUA TIEpeHoCa. Brmonnenue NJ13. BeimoaHeHre pacuéToB M BBIOJIHEHHE OTYETA 10
nabopaTopHoi pabore
DJIEKTpOCTaTHUKA
11 DIeKTPOCTaTHKA Beimonuenune N/13. BeimonHeHnue pacuy€ToB U BHIMOJIHEHUE OTYETA 1O
nabopaTopHoi paboTe
[TocTOSTHHBIN 3AEKTPUUECKUN TOK
12 ITocToSHHBIN TOK Beimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10
nabopaTopHoi paboTe
MarauTHOe Toje B MaruautHoe noie. 3akoH bruo-Casapa-Jlamnaca. 3akon Amiiepa
13 BakyyMme. 3akoH buo- Brmonuaenune NJ13. BeimoaHenre pacdyéToB M BBIOJIHEHHE OTYETA 10
Casapa-Jlannaca nabopaTopHoi paboTe
M . MarauTHbIE CBOKCTBA BEILIECTBA.
14 drHUTHBIC CBOMCTBA | By inonnenne MJI3. BolnoiHeHHe pacuyéToOB U BBIIONHEHNE OTYETA 110
BeltecTsa. nabopaTopHoi pabore
JleiicTBue MarHuTHOTO |/l€MCTBHE MATHUTHOIO TIOJIS HA JABMKYLIMECS 3apsi/ibl B TOKU
15 TIOJIS HA JABUKYILHECS Brimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHHUE OTYETA 10
3apsAbl U TOKH. J'Ia60paT0pH0fI pa60Te
5 DNIEKTPOMarHuTHasE MHIYKIUS.
16 JMICKTPOMATHUTHAT | By imonnenne MIJ13. Boinonsenne PAcy€TOB U BBIIIOJHEHUE OTUETA 11O
HHAYKIHA nabopaTopHoii pabote
OcHOBBI TEOpUU OcHoBBI TeOpur MakcBesia Jyuist 2JIEKTPOMarHUTHOTO TOJIs
17 Makcseiuia s Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMIOJHEHNUE OTYETA 110
SIIEKTPOMArHUTHOro  |JabopaTtopHoi pabore
OJIst
WnTepdepenius ceeta
18 | Unreppepennus ceera Brimmonnenue NJ13. BeimonHeHne pacu€ToB U BHIMIOJHEHNUE OTYETA 110
nabopaTopHoi paboTe
Hudpakius cBeta
19 Judpakuus cBeTa Brimonnenue NJ13. BeinoaHeHre pacyéToB M BBITOJIHEHHE OTYETA 10
nabopaTopHoii pabote
[lonstpuszanus ceera
20 [Monsgpuszanus cBeTa Brimonnenue NJ13. BeinoaHeHre pacy€ToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoii pabote
- TermoBoe U3Iy4eHHE U €r0 3aKOHbI
21 CITIOBOC M3AYHCHUC M | Brionmrenne 113, BrlnonHeHNne pacyéToB U BHINOTHEHHE OTYETA TI0
Cro 3aKOHBI nabopaTopHoOi paboTe
B . Bueunuit poroaddext. Ipdext Komnrona.
22 HaemHHH qI)E)Toad)(beKT‘ Boemonnenune M/13. BoinonHnenue pacy€ToB U BRIINOJIHEHHUE OTUYETA 110
bdexr Komnrona nabopaTopHO# paboTe
23 | IlnamerapHas Mojelb IInanerapHast Mmoaens aroma bopa-Pesepdopaa




Brimonnenue M/13. BoinoaHeHue pacu€ToB U BBIOJHEHUE OTYETA 110

aroma bopa-Peseppopna JabopaTopHoii paboTte

DjIeMEHThI KBAHTOBOM | DJIEMEHTBI KBAaHTOBOM MexaHUKHU. Y paBHeHue llpenunrepa
24 | mexanuku. YpaBHEHHE Brimonnenue NJ13. BeimoaHeHre pacuéToB M BBIIOJIHEHHE OTYETA 10
Ilpeauurepa nabopaTopHoi paboTe

DneMeHTHI sSAepHOoi pU3UKH
Brimonnenue MJ13. BoinonHeHnue pacuy€ToB U BBIMOIHEHUE OTYETA 110
nabopaTopHoi pabore

DJIEMEHTHI SAEPHOI

25 bu3uKu

6. MeToauyeckne MaTEePUAJIBI 1JI51 CAMOCTOATEILHON padoThl 00y4alOIIMXCS N0 AUCHUIIIHHE
(Mony.o)

IIporpamMmoi TUCHUMIIMHBI IPEAYCMOTPEHO MPOBEJACHUE JESKIIMOHHBIX 3aHSATHHM, HA KOTOPBIX JTaCTCA
OCHOBHOM CHCTEMaTU3UPOBAHHBIN MaTepua, U MPAKTUYCCKUX 3aHATHH, ITPENOJIararoinX 3aKpericHue
W3YYCHHOTO MaTtepuaia u (GOpMUPOBaHKE, y 00YJAIOIINXCS, HEOOXOIUMBIX 3HAHUN, YMEHUI U HaBBIKOB.
Kpome Toro, BayKHEHIIIMM 3TAIOM W3y4EHUS JUCITUTLIIMHBI SBISICTCS CAMOCTOsTEIbHAs paboTa
00yJaronuXxcs C UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B 006beM camocTosATenbHON PaOOThI IO AUCITUIUIMHE BKIIOUYASTCS CIICAYIOIIEE:

- U3Y4YEHHE TEOPETUUECKUX BOIIPOCOB 10 BCEM TE€MaM JIUCIUIIIIUHBIL;

-TIOJITOTOBKA K JJAOOPATOPHBIM 3aHITHAM;

- IOJATOTOBKA K MPAKTUYECKUM 3aHATUSIM;

- MOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- IOJATOTOBKA K 9K3aMEHY.

3a510roM yCHEIIHOTrO OCBOCHHUS 3TOM JUCIMIUIMHBI SBIISIECTCS 00513aTeIbHOE TTOCCIICHHE
JICKIIMOHHBIX M MPAKTHYECKUX 3aHATUH, TaK KaK IMPOITYCK OJHOTO (TeM 0oJiee, HECKOIbKHX ) 3aHATHH MOXKET
OCJIO)KHUTh OCBOCHHE Pa3/IeiIoB Kypca.

[Ipuctymas K U3y4eHHUI0 TUCIUILIMHBI, HEOOXO0IMMO B TIEPBYIO OYepPEah O3HAKOMUTHCS CO-
nepkanriem PIT] nist cTyneHToB 04HOM (PopMbI 00yUeHHUsI, a TAK)KE METOAUYCCKUMHU YKA3aHUSAMU T10
OpraHU3aIMH CAaMOCTOSATEILHON paOOThI U MTOATOTOBKU K MPAKTUYECKUM 3aHITHSIM.

[Ipu moATrOTOBKE K MPAKTHUYESCKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 M3YUYCHHUIO
JTUCIUATIIMHBI 00yJaroIUMCsi HEOOXO0IUMO:

- TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITUM MAaTEPHUAI U JIOTOJHUTh €T0 C YYETOM
PEKOMEHJIOBAHHOMW MO JaHHOW TeME JINTEPATYPHI;

- TIPY CaMOCTOATEILHOM U3YUYEHUH TEOPETUUECKON TEMBI CIIENIaTh KOHCTIEKT, UCTIONb3YS
pexoMeHnoBaHHbIe B PIIJ] ncrounuku;

- BBITIOJIHUTH MPAKTUYECKUE 3aJIaHUS B paMKax U3y4aeMOW TEMBI,

- OTBETHUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeMe, UCIIOb3Ys MaTeprabl @OC, mubo rpymnmnoBbie
WHAUBUIYAIbHBIC 33/TaHUS, TOATOTOBJIEHHBIE MTPEIO/IABATEIIEM;

- IOJTOTOBUTHLCS K MPOMEKYTOUYHON aTTECTAIUU.

Htorom nzyueHus: JUCHUILUIMHBI SBISETCS YK3aMEH. DK3aMEH MPOBOJAUTCS MO PACHUCAHUIO CECCHM.
®dopma npoBeacHUS 3aHATHS — ycTHasA. CTYACHTBI, HE IPOIIEIIIIE aTTeCTAIUIO TI0 TPapUKy CECCHUH,
JIOJKHBI JINKBUIMPOBATH 3a/10JKEHHOCTh B YCTAHOBJIEHHOM IIOPSIJIKE.

7. OnleHOYHbIE MATEPHUAJIBI IVIsl IPOBEIEHUS TEKYIIEr0 KOHTPOJIsSI YCIIeBAeMOCTH M MPOMeEKYTOUYHOI
arrecTalMy O0YYAKOIIMXCS MO JMCHUILIMHE (MOYJII0)
7.1. [lepeueHb KOMIETSHIINI C YKa3aHUEM ITAIOB MX (HOPMUPOBAHHUSI B IPOLIECCE OCBOSHUS UCIIUIIITMHBI

KO,Z[ 1 HAMUMCHOBAHHC

No KonTponupyembie pa3aenbl AMCUUATLIAHBI HHMKATOpa KOHTPOHPYEMOi Bun onnenounoro
/T (Moyist) CpencTBa
KOMIICTEHITUHN
KunemaTnka mocTymaTenbHOTO U OIIK-1.1, OIIK-1.2, OTIK- VY CTHEIN onTpoc, TECTHI
1 y 1.3, OTIK-1.4, YK-1.1, VK- poc, ’

BpamaTCJIbHOI0 ABMKCHUA pemiCHuC 3a1a4

1.2, VK-2.4

OIIK-1.1, OIIK-1.2, OIIK-
1.3, OIIK-1.4, VK-1.1, VK-
1.2, VK-2.4

JII/IH&MHK& IOCTYHaTCJIbHOI'O U
BpamaTCJIbHOI0 ABMKCHUA

Y CTHBIN 0IpocC, TECTHI,
peleHue 3ana4d




OIIK-1.1, OIIK-1.2, OIIK-

YCTHBIN 0NpoC, TECTHI,

3 |Pabora u sHeprus 1.3, OIIK-1.4, VK-1.1, VK- ana
1.2, VK-2.4 PCIHICHHE Saat
MexaHnKa BpalaTeIbHOro OIK-1.1, OTIK-1.2, OTIK- v i
4 Mexanui TeJ;I)am JIBYDKCHUS 1.3, OIIK-1.4, YK-1.1, VK- CTI;BII/I OTIPOC, TECTHI,
pPA . 12, VK-2.4 pelienue 3anay
R T N — OIIK-1.1, OIIK-1.2, OIIK- |YcTHBIH ONIpOC, TECTHI,
) 1.3, OIIK-1.4, YK-1.1, YK- [pemienue 3anau
1.2, YK-2.4
6 OCHOBBI MOJIEKYJISIPHO-KUHETHIECKOM OITK-1.1, VK-1.1, VK-1.2 Y CTHBIH OMpoc, TECTHI,
TCOPUH perieHus 3a1a4
7 | OCHOBBI TEPMOIMHAMUKH OIIK-1.1, YK-1.1, YK-1.2 YCTHEIA 01IpOC, TECTEL,
pelieHue 3a1a49
8 |Craructudeckas Gpusmnka. OIIK-1.1, YK-1.1, YK-1.2 YCTHEIA 01IpOC, TECTEL,
pelieHue 3a1a49
9 | SIBneHus nmepeHoca. OIIK-1.1, YK-1.1, YK-1.2 YCTHBI OPOC, TECTEL,
pEIICHHUE 3a7a4
10 |3auér OIIK-1.1, YK-1.1, VK-1.2 | TectupoBanue
OIK-1.1, OTIK-1.2, OTIK- YcTHBIN oIpoC, TECTHI
11 [DnekTpocraTuka 1.3, OIIK-1.4, YK-1.1, VK- poc, ’
1.2, VK-2.4 pelIeHus 3a1a9
OIIK-1.1, OIIK-1.2, OIIK- v .
12 |IloCcTOSIHHBIN TOK 1.3, OIIK-1.4, YK-1.1, VK- CTHBIH OIIPOC, TECTHI,
1.2, VK-2.4 pelIeHus 3a1a9
13 MaruauTHOE TI0JIe B BaKyyMe. 3akoH bro- OITK-1.1, YK-1.1, YK-1.2 Y CTHBIN ONPOC, TECTHI,
Casapa-Jlamiaca penieHus 3a1a4y
14 | MarauTHbBIE CBOMCTBA BEIIIECTBA. OIIK-1.1, YK-1.1, YK-1.2 YCTHEIH OIIPOC, TECTEL,
perIeHHs 33,124
JleicTBMEe MarHUTHOTO IOJISI Ha OIK-1.1, OTIK-1.2, OTIK- YCTHBIN omnpo
15 | e saonit o Teren 1.3, OTIK-1.4, YK-1.1, YK- poc, TeCThl,
i yix pAaa . 1.2, VK-2.4 pemeHus 3aaa4
TR 1 T ——— OIIK-1.1, YK-1.1, YK-1.2, |VYcTHBIi onpoc, TECTHI,
p VI YK-2.4 pelieHus 3aaad
17 OcHoBBI TeOpun MakcBeia st OIK-1.1, VK-1.1, VK-1.2 Y CTHBIH OIpoc, TECTHI,
AJICKTPOMArHUTHOTO TTOJISI penIeHus 3a/1a4
18 |Murepdepenuns ceera OTK-1.1, VK-1.1, VK-1.2 | > CTHPIH onpoc, Tectsl,
pelIeHHE 3a71a4
19 | Mudpakuus ceera OTK-1.1, VK-1.1, VK-1.2 | > CTHPIH onpoc, Tectsl,
pelIeHe 3a1a4
20 |TTonsipusauus ceera OIK-1.1, VK-1.1, VK-1.2 | CTHBIA O1IPOC, TECTEL,
pEIICHHUE 3a1a4
21 |TemmoBoe U3TyYEHUE U €T0 3aKOHBI OIIK-1.1, YK-1.1, YK-1.2 Y CTHEIA 01IPOC, TECTEL,
pelieHue 3aaa4
22 | Buemnuii pororddext. Ipdext Komnrona OIIK-1.1, YK-1.1, YK-1.2 YCTHEIH ompoc, TecTl,
pelIeHue 3aaa4
23 [TInanerapnas Mmogens aroma bopa- OITK-1.1, VK-1.1, VK-1.2 VY cTHBINM Onpoc, TECTHI,
Pesepdhopra pelIeHue 3aaa4
24 DeMeHTHI KBAHTOBOW MEXaHUKH. OIK-1.1, VK-1.1, YK-1.2 Y CTHBIN OMPOC, TECTHI,
Ypasuenue llIpeaunrepa pelIeHne 3a/1a4
25 [DnemeHTHI saepHON QU3UKH OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHEIH OIIPOC, TECTEL,

PECUICHUE 3aaa4




ONK-LI, VK-LI, VK-1.2, |
26 |Dkzamen OITK-1.2, OTIK-1.3, OITK- | S A BHAHORHLE
1.4, YK-2.4 1ICTRl

7.2. TunoBbie KOHTPOJIBHBIC 3a/IaHKS UM WHBIE MaTepUAJIbl TEKYIIETO KOHTPOJIS YCIIEBaEMOCTH,
HEOOXOAUMBIC ISl OLICHKW 3HAHMK, YMEHUN U HaBBIKOB U (MJIM) OIbITa MPO(GeCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHIA B IMTPOIIECCE OCBOSHUS AUCIIUILITNHBI

Jlst mpoBepkH chOPMUPOBAHHOCTH MHAMKATOpa qocTrkeHus komnereniun OITK-1.1,0I1K-1.2,
OIIK-1.3, OIIK-1.4 , VK-1.1, YK-1.2, YK-2.4 :

3amauun

1. ITynst IeTUT TOPU3OHTAIILHO U TOMAIAET B LIAP, 3aKPEIJICHHBIA HA HEBECOMOM KECTKOM




CTEpKHE, U 3acTpeBaeT B HeM. Macca mynu B 1000 pa3 menbllie Macchl mapa. Paccrosinue oT LieHTpa mapa
1o Touku nojaseca =1 M. HaiiTi ckopocTb ImyJiH, €Clii CTep:KeHb OTKIOHHMIICS Ha 30°.

2.Ilon neiictBueM KacatenbHOM cuibl 10 H, MaxoBuK ocraHaBiuBaeTcs, cieiaB 20 000pOTOB.
MaxoBUK cuuTaTh OAHOPOAHBIM AUCKOM. Pamuyc nucka R=20 cm, macca m=2 kr. Haiitu HauanbHy10
YacTOTY BpallCHUSI.

3. O0Opyu Maccoii 2 Kr u paauycom 20 ¢cM BpamiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaliTu MOMEHTBI
cuibl yepes lc, 2 ¢ u 4 ¢ nocine Havyaa BpauieHuss. OTBETUTh YCKOPSIIOIINE UM TOPMO3SIIIINE 3T MOMEHTHI.

MonekynsipHasi GU3HKa U TEPMOJMHAMHKA

4.0npenenuThb yICIbHYIO TEIIOEMKOCTh Ta30B: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.11pu U30TEpPMUYECKOM paclIupeHun 00beM raza yBeauuuics B 3 pa3za. Ha ckoiabko W3MEHUI0Ch
JIaBJICHUE, €CJIM HayanbHOE AaBiieHue ObLao 420 xIla?

6.IIpu Y® o0nydeHnH IBYyXaTOMHOIO rasa jaBiieHue yBenuumioch co 100 kIla mo 150 xITa. Kakas
JI0JISI MOJIEKYJI ra3a pacrasiach?

7. Ilpu aquabaTHOM CXKaTHUH 2 MOJIeH KHCIIOpojia Oblia coBepiieHa padora 415,5 /xx. Bo ckoiibko
pa3 yBenu4mioch aaBieHue raza? Koneunas temmneparypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

8.Uetnipe 3apsaa q1=02=2 uKu, q3=04=4 uKn HaxoasTcs B BeplIMHaX KBaJpara co CTOpoHoi a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIMAN JIEKTPUUECKOTO MMOJIsl B IEHTPE KBajipaTa.

9. Yetnipe 3apsaa q1=02=2 uKn, q3=04=4 uK; HaxoAsaTCcs B BepIIMHAX KBajpara co CTOpoHO# a=10
cM. HaliTu HanpsiK€HHOCTh M MOTEHIIUAN 3JIEKTPUUYECKOTO MOJIs B CEPEIUHE CTOPOHBI 3-4.

10. Yetnipe 3apsaa q1=02=2 uKn, q3=04=4 K HaxoasTCs B BeplIMHaX KBaJpaTa cO CTOPOHOM
a=10 cm. Haiitn HanpspKeHHOCTD M TOTEHIIMAN YJICKTPUYECKOTO TOJIS B CEPEMHE CTOPOHBI 2-3.

11./[1Ba Bo3nymHbIx KoHAeHCaTOpa Cl= C2=6 Mk® coeIMHEHBI MTOCIICIOBATEIBHO U 3aPsHKEHBI J10
pasznoctu noteHimanoB U=100 B. Ha ckoibk0 U3BMEHHUTCS SHEPTUs CUCTEMBI, €CJIM HE OTKJII0Yast
KOHJIEHCATOPBI OT UCTOYHHKA, MEXAY TJIACTUHAMU MEPBOTO KOHJIEHCATOPA BBECTH JIUAJIEKTPHUK C
JUDIIEKTPUIECKON TTPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciupains sekTpuydeckoit namnouku mpu t=20°C umeer conpotusienue R=35,8
Owm. KakoBa Oyzaer Temneparypa t2 HUTH JaMIIOYKH, €CIU MPU BKIIOYEHUH B ceTh ¢ HanpspkeHrnem U=120 B
o HUTH uaetT Tok 1=0,33 A? TemnepaTypHbIid KO3 GUIIMEHT CONTPOTUBIICHUS BoJibppama 0=4,6-10-3 K-1.

13.B ueHTpe KBaApaTHON paMKU ¢ TOKOM MarHuTHas MHAyKius pasHa 0,1 mTn. Haiitu Benuuuny
TOKa B POBOJIE PaMKH, eciii €€ nepumeTp paBeH 40 cM.

14.113 MmeaHOrO IIpoBoOJa ceuenrueM S=1 Mm2 caenanu KoJablo AIuHo# 1=251,3 cM 1 HOaKIFoYnIn K
UCTOYHUKY TOKa ¢ HanpspkeHrnem U=240 B. HaiiTu MarHuTHy10 HHIYKIUIO B IIEHTPE KOJbIIA.

15.Yepes kaTyuiky, UHIYKTUBHOCTb KOTOpoit L=2 1M H, TeueT TOK, U3MEHSIONIUICS CO BpEMEHEM I10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTu 3aBUCUMOCTb OT BpeMeHH { 3.11.C.
CaMOMHJYKITUH €1, BOBHUKAIOIIEH B KaTyIIKe U MUHUMAJIbHOE 3HAYeHHE ITOH 3.J1.C. €imin.

BonnoBas onTuka

17.B ombiTe FOHTa OTBEpCTHS OCBEIIATICh MOHOXPOMATHYECKUM cBeTOM (A=500HM).

Paccrosinue Mexxay oTBepcTusimu 0=1MM, paccTosiHUE OT OTBEPCTHIA 10 9KpaHa 2,5 M. Haiitu
MOJIOKEHUE TPEX MEPBBIX CBETIIBIX MOJIOC.

18.ITocrosinHas audpaknnonHoi pemerku d=1mrm. Kakyro pasHOCTb [UTHH BOJIH AA MOXKET
pa3peluTh 3Ta pemieTka B obmactu cuHux nydeit (A=400HM) B CIIEKTpe TPETHET0 MOPSAKA, €CIU MIUPHHA
pemieTku a=2,5¢cm?

OCHOBBI KBaHTOBOW U aTOMHOUM (U3UKH

19. Kaxoii nyiHe BOJIHBI COOTBETCTBYET MAKCUMYM U3JIYYE€HHS TOBEPXHOCTH MaXOTHOM 3eMJIU IIPU
ee Temmneparype t=27°C?

20. ITpu yurensHOM 00TydeHHH cepeOpsSHOM MIACTUHKU CBETOM OHA MPHOOpEeTaeT moTeHuan 3,3
B. HaiiTi nnuHy BOJIHBI M SHEPTHIO MAAAOIIKUX (OTOHOB, K KAKOMY JMANa30HY OTHOCUTCS JJIMH BOJTH
OTHOCHUTCSI 3TO U3TyUyeHHUE?

21. Onpenenure NepUoOAbI BpAIlEHHUS dJIEKTPOHA HA MEPBHIX Tpex bopoBckux opouTax.

7.3. Cuctema oLleHUBaHMA Pe3y/IbTaTOB 00yUEHHS 10 TUCHHUILTHHE (MOAYIIO) IPU MPOBEIECHUH TEKYIIETO



KOHTPOJIA YCIICBACMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHUCTEMaTH3UPOBAHHEIE, TIIyOOKHE U TIOJTHBIC 3HAHUS IO BCEM pa3zeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXOJSIIIUM 32 TIPEIEIIbI
y4eOHOU MPOrpPaMMBEI;

- TOYHOE€ UCTIOJIb30BAHNE HAYYHOU TEPMUHOIOTUHU, CUCTEMATUYECKU IPAMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JI0KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE ¥ TITYOOKOE YCBOSGHHE OCHOBHOM U JOTIOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHJIOBaHHOM padoYeii mporpaMMo 1Mo AUCIUIUIHHE (MOIYIIIO)

YMEHUS:

- YM€ET OPUEHTHPOBATHCS B TEOPUSX, KOHICHIUAX U HAPABICHUSIX
JUCHUIUIUHBI U 1ABaTh UM KPUTHUYECKYIO OLICHKY, UCIIOIb3Ysl HAy4YHbIE
JOCTHKEHUSI IPYTUX AUCLUIUIUH

HaBbIKH:

- BBICOKHUH YPOBEHb C(HOPMHPOBAHHOCTH 3asBICHHBIX B paboueii mporpamme
KOMIICTCHITU;

- BJIaJIe€T HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKU PEIIaTh CIOKHBIC
MPOOJIEMBI ¥ HECTAaHAAPTHBIC CUTYAIUH;

- MPUMEHSIET TEOPETUUCCKUE 3HAHUS I BBIOOpA METOMKHU BHITIOJIHEHUS
3aJIaHU;

- TPaMOTHO 0OOCHOBBIBAET X0 PEIICHHS 33/1aY;

- 0e3ymnpeyHo BIa/IeeT HHCTPYMEHTApUEM YICOHOHN NUCIUTIINHBI, YMEHUE €T0
3¢ (HEeKTHBHO UCTIOIB30BATh B IOCTAHOBKE HAYYHBIX M IMPAKTUYCCKHUX 33]1aY;

- TBOpYECKas CaMOCTOsITebHas paboTa Ha
MIPAKTUIECKHIX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITHUSX, AKTHBHO YUACTBYET B
TPYIIIOBBIX 00CYKIEHUSAX, BBICOKHI YPOBEHB KYJIbTYpPbl HCTIOJHEHUS 3aJaHU

Onenka
«XO0pOo11I0Y» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUIUINHE;

- YCBOEHUE OCHOBHOM M JIONIOJHUTEIBHOW JINTEPATYPhL, PEKOMEHIOBAHHOMN
paboueii mporpaMMoil Mo AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIEIIUAX U HAPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKH U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BONIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IBI,

- BJIaJICET MUHCTPYMEHTAPHUEM I10 JUCLUIUIMHE, YMEHHE €T0 HCIO0JIb30BaTh B
MIOCTAaHOBKE U PELLIEHUN HAYYHbIX U TPO(EeCCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYINIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/JaHUM;

- CpeIHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHHUH BBIOUpPAET CTaHIaPTHYIO METOIUKY BBIITOJIHEHUS 3a/IJaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIM MUHUMAJIBHEIA 00bEM 3HAHMI 10 JUCLHUILINHE;

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;
- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OpUEHTUPOBATHCSI B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAIIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCTIBITBIBACT 3aTPYAHEHUS P OOOCHOBAHUU AJITOPUTMA BBITIOIHEHUS

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3Tabl JOPMUPOBAHUS KOMIIETEHIIUI B TPOLIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

1. MarepuanbpHas Touka. KnHEMaTnuecKkue XapakTepUCTUKHU: TPACKTOPHS, ITyTh, IIEPEMEILICHHUE,
CKOPOCTb M YCKOPEHUE; ONPEACICHUE U CBsI3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE [IBUKCHHE.

2. PaBHONIEpEMEHHOE IBUKEHUE, TPUMEP — IBUYKEHUE TeJa, OPOLIEHHOI0 MOJT YIJIOM K TOPU30HTY.

03O D KW

. KunemaTtuka BpaniaTeabHOro IBUAKEHUS. BEKTOPHI yriI0BOM CKOPOCTH U YCKOPEHUS.
. YIJIOBbIE KHHEMATHYECKUE XAPAKTEPUCTUKHU U UX CBS3b C TMHEHHBIMHU.

. [IpyHIIMIT OTHOCUTENIBHOCTH, ITpeoOpa3oBanus ["anues Uit CKOPOCTH U YCKOPEHUS.
. Onementsl CTO. [Toctynatel. [IpeobpazoBanue BpeMeHu U KOOpAUHATHL. THTEpBa.
. OnemenTsl CTO. [TocTynarel. PensITUBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SJHEPTUSL.
. 3aKOHBI IMHaMUKH MaTepHaabHOU ToukH. (3akoHbl Hbr0TOHA).

9. Buibl cuil: BCEMUPHOTO TATOTEHHUS, TSXKECTU. [[BH>KeHUE 1O AEHCTBUEM CUJIBI TshKECTH. Bec.
10. Cuna ynpyroctu, e€ mpupoza u pacu€t. Moayne IOura. [ledhopmaruu. Jlnarpamma HampsiKeHUs

nedhopmaruu.

11. Ummynsc. Mmnynbece cuipl. 3aKOH COXpaHEHUsT UMITyJbca. [[0IHBIN MMITYyJIbC CUCTEMBI TEIL.
12. 3akoH coxpaHeHUs1 UMITyJbca. Y 1ap. Pacuér ckopocTeit Tel mpu 1eHTpaTbHOM a0COIOTHO

HEYIPYroM yaape.

13. 3akoH coxpaHeHus umnyibca. Y aap. Pacuér ckopocreit Ten npu HeHTpaibHOM aOCOTIOTHO

yIIPYTroM yaape.




14. Pabora. PaboTa nepemMeHHO# CHIIbl. MOIIHOCTb.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIE CHITBI UX padoTa. [loTeHInanbHas YHeprusl.

16. Kunetnueckas sHeprus. [lonHas 3Heprus, 3aKOH COXpaHEHUs! YHEPTUU.

17. Bpamenue tBepaoro tena. [lonstne MomeHTa cuiibl. OCHOBHOE ypaBHEHUE JUHAMHUKU
BpaIIaTeIbHOTO JIBUKECHHUSL.

18. MoMeHT uHepIHH, ONpeiesieHue U IpUMeEp pacyeTa jisi ofHOpoaHbIX Tel. Teopema Il telinepa-
I'roiirenca.

19. MomeHT umIyJibca, 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa IPU BPaIlllEeHUH TBEPAOTO Tea.

20. PaboTa npu BpaieHuu TBepAoro Teia. KuHaeTndeckast JHEpTHsl BPaIaroIIero Teia.

21. LenTp macc, onpeaencuue. LleHTp Macc Kak TOYKa MPUIIOKEHUS CUIIbI TSHKECTH (TTOTEHIIMAIbHAS
SHEPTHUsl CUJIbI TSHKECTH CUCTEMbl MAaTEPUAIbHBIX TOUEK M1 MOMEHT CHJI TSIKECTH ).

22. UneanbHblii ra3, napameTpsl UaealbHOro ra3a. 3akon Aoraapo u Knanelipona-Menpeneesa.
H3onporeccel.

23. CpeaHee 4UCIIO CTOJKHOBCHUI MOJICKYJI, CPEIHSIS JTTMHA CBOOOIHOTO IIpodera.

24. Slenenus nepenoca. Auddysus. Koadbdumument quddyzun.

25. SIBnenus nepenoca. TermonpoBoaHOCTh. KoahhHUIMEHT TEIIONpOBOIHOCTH.

26. SIBnenus nepenoca. Bsskocts. Koadduiment Bsa3kocTu.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanuispHele siBJICHUS.

28. CpenHsist SHEpTHUs MOJISKYJIBI HICATBHOTO Ta3a, cTeneHu cBo0oabl. Teopema bosbiimana o
pacrnepeieNieHuy SHEPTHH 110 CTEMEHSIM CBOOO/IBI.

29. BHyTpeHHss 3Heprus raza, pabora rasa, IepBoe Hayajlo TEPMOJINHAMUKH.

30. TenmmoemkocThb rasa, CV u CP, cootHomenue Maiiepa.

31. Anqnabatudeckuii mporece, ypaBHeHue, ko3 dunuent [lyaccona.

32. TennoBble MamuHbl. Bropoe Hauano TepmoaunHaMuku. [IpuHIMI paGoThl TEIIOBBIX MAIIHH.

33. Hukn Kapno, K 3TOro nukia.

34. Tlousatue 00 0OpaTUMBIX U HEOOpaTUMBIX Tporeccax. JHTponus. HepaBenctBo Knaysuyca. K
[UKJIA peaTbHBIX TEIJIOBBIX MAaIIHH.

35. 3akon Kynona. HanmpskeHHOCTB 37eKTpocTaTHuecKoro nodist. [IpuHiun cynepno3unuu is
BEKTOPA HAMPsHDKEHHOCTH 10, JIMHUM BEKTOpa HAMPSKEHHOCTH.

36. PaboTta cun anekTpocTaTu4eckoro mois. Teopema o HUPKYISIIUKE BEKTOPa HAMPSKECHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJis MoTeHuania.

38. CBs3b MEX1y HAIPSHKEHHOCTBIO AJIEKTPOCTATUYECKOTO MOJISI U TOTEHLIUATIOM.
OKBUIMOTEHIUAJBHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSHKEHHOCTU. DIIeKTpocTaTuueckas TeopeMa ["aycca.

40. [lonstpHbIE M HEMOJISIPHBIE TUAJIEKTPUKH. J{M3neKkTpruieckas MIpOHUIIAEMOCTb U
BOCITPUUMYHUBOCT.

41. BekTop MoNSpU3aliy U BEKTOP JIEKTPUUECKOTO CMEIICHHUS.

42. Cerneroanektpuku. [Ipsimoit u o6patHbIil be30dddekt. [IpuMeHeHre mbe3031eKTPHUKOB B
TEXHUKE.

43. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE. DIIEKTPOCTATUUYECKAs UHIYKLIUS. Y CTIOBUS
paBHOBECHUS 3apsi10B HA POBOJAHUKE.

44. Emxoctb npoBoaHuKa. [Inockuit konnencatop. Hununapudeckuii u chepudeckuii
KOHJIEHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

46. DHeprusi CUCTEMBI 3aps0B. DHEPTUs 3apsHKEHHOTO MPOBOAHUKA U KOHIEHCATOpa.

47. DHeprus snekTpocTatudeckoro mnoys. O0beMHas IIIOTHOCTh SHEPTHH.

48. OCHOBHbIE XapaKTEPUCTUKU MOCTOSIHHOTO ToKa. Cuina Toka. [ImoTHOCTh TOKA.

49. DnexkTpoasrxkyias cuna. Hanpspkenue Ha yyacTke nenu. 3akoH OMa 11 ydacTka Henu.
ConpoTusieHne MpoBOAHUKOB. 3akoH Oma B muddepeHnnansHoi Gpopme.

50. PaboTa u MomHOCTh ToKa. 3akoH JIxxoyns — Jlenna. 3akon JIxxoyns — Jlenma B
muddepeHransHoi Gopme.

51. 3akon Oma aJ11 HEOAHOPOAHOTO Y4acTKa LEMU U 3aMKHYTOU LIETIH.

52. IIpaBuna Kupxroda.

53. MaruautHoe noje. OnbIT Dpcreaa. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHyKus
MarHUTHOTO TIOJIA.

54. 3akon buo — CaBapa — Jlaraca u yacTHble ciay4yau ero npuMeHeHus. JIMHUM MarHuTHON



WHIYKIUU.
55. Hupkynsiiusi BEKTOpa MarHUTHOM MHAYKIIMK. 3aKOH MOJIHOTO TOKAa (T€opeMa O LUPKYJIALIHH).
56. MarHuTHOE 110JI€ COJIEHOW/ Ia U TOPOHIa.

57. 3akoH Amnepa.

58. Cuna Jlopenua.

59. JIBukeHue 3apsyKEHHBIX YaCTHUI] B MArHUTHOM I10JI€.

60. Dddexr Xomna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy NepeMeICHIH TPOBOJHIKA C TOKOM B MATHUTHOM IIOJIC.
63. Teopema I'aycca 15 TOTOKa MAarHUTHOM WHTYKITUH.

64. MaruuTHsle cBOWCTBa BeliecTBa. [ unoreza Amrnepa. Bektop HaMarHu4MBaHus.

65. Hanpsik€eHHOCTh MarHUTHOTO 110J1s1. MarHuTHas MPOHUIIAEMOCTh U BOCIIPUUMYUBOCTb.
66. MarauuTHBIE MOMEHTBI ATOMOB U MOJIEKYIL.

67. JlnamarHeTHKY U apamMarHeTUKH.

68. deppoMarHeTUKy, UX CBOMCTBA U IIPUMEHEHHUE.

69. SABneHue 2JIeKTpOMarHuTHONM MHAYKIUMU. 3akoH uaaykiuu ®apanes. [Ipasumo Jlenna.
70. SABnenne caMoMHAYKIMU. HIYKTUBHOCTD MPOBOHUKA. NHIYKTUBHOCTH COJICHOM IA.
71. SIBnenue B3aumHoM nHAyKIMK. Toku dyko. Tpanchopmarop.

72. DHeprusi MarHUTHOTO TIOJISL.

73. BuxpeBoe anekrpuueckoe noie. [lepBoe ypaBHeHne Makcpena.

74. Tok cmemienusi. Bropoe ypaBHenue Makcgesia.

75. IlonHas cucteMa ypaBHeHU MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA.DHEPIUs, IEPEHOCUMAs SJIEKTPOMAarHUTHOU

BostHOU. Bektop YmoBa — I[oitHTHHTa.

77. KorepeHtHble BOIHBL. ONTHYECKAs! IJIMHA TYTH U ONTUYECKAast pa3HOCTh X0/1a BOJIH. Y CJIOBUE

MaKCHMyMa U MUHUMYyMa UHTepEpEeHIINH.

78. Metoabl HabmoAeHMs uHTepdepeHunu. MiHTepdepeHius B TOHKUX MJICHKaX.
79. Konbia Hetotona. [Ipumenenue naTtepdepeHIny CBeTa.

80. IIpunmun ['toitrenca — @penens. 3oHb1 OpeHers.

81. Judpaxus Ha KPYTJIOM OTBEPCTUU U JIUCKE.

82. Mudpaxius OpayHrodepa Ha OJHOMN 1Ienu, A paKkInOHHAs pelIeTKa.

83. Iucnepcus u pa3perniaronias CiocoOOHOCTh OMTUYECKUX MMPUOOPOB.

84. EcTecTBEeHHBII 1 MOJISIPU30BaHHbIN CBET. 3aK0H Maitoca.

85. Tonspusanus npu OTpaKEHUH | MpesioMIIeHnd. 3akoH bprocTepa.

86. JIBoitHoe nyuenpenomiuenue. [lonsgpusanmonsasle ycTpoiicTBa.

87. TeroBoe U3ITYYEHHE U €r0 XapaKTEePUCTUKH. AOCOTIOTHO YepHoe Teso. 3akoH Kupxroda.
88. 3akons! Credana — bonpiimana u Buna.

89. ®opmyna Panest — J[xxunHca. «YnpTpaduoneToBas» KatacTpoda.

90. ®opmymna Ilnanka.

91. OnTrnyeckas MUPOMETPHUSL.

92. Baemnuii potodddHeKT u ero 3aKoHbl. Y paBHEHUE DHUHINTEHHA.

93. Macca u ummynbc potona. JlaBneHue cBeTa.

94. Db dexr Komnrona. KopmyckynspHo — BOTHOBOM Tyaan3M.

95. Mogens atoma TomcoHa u Pesepdopna.

96. CniexTp aToMa BOJOpO/A.

97. Teopus bopa.

98. BonmHoBsie cBoiicTBa MuKpodactull. @opmyna ne-bpoiins. udpaxiius 31eKTpoHOB.
99. Ilpuniun HeonpeaeaeHHoCTeH [ elizeHOepra.

100. BonroBas ¢yHk1us u ee cBoiictBa. YpaBHenue lllpenunrepa.

101. KBanTOBBIE UnCIa. ATOM BOAOPO/Ja B KBAHTOBOW MEXAaHMKE.

7.4.2. IlpakTuyeckue 3aaHus s MPOBEICHHS TPOMEKYTOUHOM aTTeCTalMK 00yJaroIuXxcs

1. 3aBHCUMOCTH IPOUICHHOTO TEJIOM ITYTH S OT BpeMeHH t maercst ypaBHeHHeM S=A+Bt+Ct2,
riae A=3 m, B=2 m/c, C=1 m/c2. Haligute cpeTHIOI0 CKOPOCTh U CpeIHee YCKOPEHHE Telia 3a MEPBYIO,
BTOPYIO M TPETHIO CEKYH/IbI €70 JIBUKECHHUSI.

2. C Gamrau BbICOTON h =25 M ropu30HTaIEHO OpPOIICH KaMEHb CO CKOPOCThIO VX =15 Mm/c.
Kaxkoe Bpemst t kamenb Oyet B aBmxenun? Ha kakom pacctosiauu | 0T ocHOBaHUsI OalllHK OH YIaaeT Ha



3emunto? Kakoil yroa cocTaBuUT TpaeKTOpUs KaMHs C TOPU30HTOM B TOUKE €r0 MaJCHUs Ha 3eMJITI0?

3. KameHb OpoIieH TOpu30HTAIBEHO CO CKOPOCThIO VX =15 m/c. Halinute HopManbHOE U
TAaHTCHIIMATFHOE YCKOpPEHUs KaMHs yepes Bpemsi t = 1 ¢ mocre Havana JBHKEHUSI.

4. Koneco, Bpamascs paBHOYCKOPEHHO, JOCTUTIIO yrioBoi ckopocTtH 20 paa/c uepe3s N=10 06
rocJie Hayaja BparieHusi. Haiiure yrioBoe yCKOpeHue Kojeca.

5. 3aBUCUMOCTD MPOMJICHHOTO TEJIOM MYTH MO OKPYKHOCTH PauycoM =3 M 3a/1aercs
ypaBuerueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 11t MOMeHTa BpeMenu t = 1 ¢ mociie Havaa
JIBIKEHUS YCKOpeHue: 1) HopMallbHOE; 2) TAHT€HUUAIIBHOE; 3) MOJIHOE.

6. Teno CKoJB3UT MO HAKIOHHOM TIIOCKOCTH, COCTABIISIONISCH ¢ TOPU30HTOM yToJl 45 rpaaycos.
[poiigs myts S = 36,4 cM, Teno mpuodpeTaeT ckopocTh V =2 m/c. Halinute ko pumment Tpenus tena o
MJIOCKOCTb.

7. C 6amnu BeicoToit H = 20 M ropu3oHTaIbHO o cKopocThio 10 M/c OpoiieH kaMeHb Maccoi
m=400 r. mpereOperasi CONMPOTUBICHUEM BO3/1yXa, ONPEACTUTE JIIsl MOMEHTa BpeMeHu t = 1 ¢ mocrne Hadana
JIBIKEHUS: 1) KHHETUUYECKYIO SHEPIHIO; 2) MOTEHUUATBHYIO SHEPTHUIO.

8. ITyns maccoit m = 15 r, JeTsias ropu30HTaIbHO CO CKOpocThio V =200 M/c monaiaer B
Oa/uMCTHYECKUI MassTHUK JTiHOM | = 1 M u maccori M = 1,5 kr u 3actpeBaetr B HeM. Onpeieure yroi
OTKJIOHEHHS MasITHHKA.

9. CrutontHO#M OTHOPOIHBIN JUCK CKATHIBACTCS 0€3 CKOJIBKEHHS C HAKIIOHHOW INTIOCKOCTH,
oOpa3yromei yroi anbda ¢ ropu3oHTOM. OMpenennTe THHEHHOE YCKOPEHUE a J1CKa.

10. Hanmmute ypaBHEHHE rapMOHUYECKOT0 KOJIeOaHUsl TOUKH, €CJIn ero amrumtyna A = 15 cm,
MaKCHMaJbHas CKOpOCTh Kojeomomieiicst Touku 30 CM/c, HayanbHas ¢a3a 10 rpagycos.

11. OgHopoanbIl qucK paarnycoM R =20 cm konebeTcs 0K0JI0 TOPU30HTATIBLHOM OCH,
npoxosiiiei Ha paccrostuuu | = 15 cm oT nentpa aucka. Onpenenute nepuos T kojeOaHuil qucka
OTHOCHUTEIILHO 3TOH OCH.

12. Maccy m = 5 1 a30Ta, HaXOASIIYIOCS B 3aKPBITOM cocyie o0beMoM V = 4 11 ipu TeMreparype
t1=200 C, narpeBatot no temneparypsl t2 = 400 C. Haiinure naBnenus pl u p2 rasa 1o u mocjie
HarpeBaHusl.

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOTHI (IIpoeKTa) (MIpU HAIIUYHH)
KypcoBbie npoekTri(padoThl) y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

7.5. Metoanyeckne MaTepuasl, ONpeIeSOIne MPOLeaypsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB U
(urv) ombITa MPOQPECCHOHATBHOMN NEATETFHOCTH, XapaKTePU3YIOIIHe dTarbl (OPMHUPOBAHUS KOMITETCHIIUH
[Iponerypa npoBeaeHUs MPOMEKYTOUHOM aTTECTAIIMH TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH
perinamenTHpyetcs [1010KeHnEM 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAIlNN
oOyyJaronuxcs 1o nporpammam Boiciiero oopazoanusi CIIGIACY.

[Tponetypa oneHnBaHust GOPMHUPOBAHUS KOMITIETEHIIMIA TIPY TIPOBEICHUH TEKYIIETO KOHTPOJIS.

[TpomexxyTouHas arTecTaius o JUCHUILTHHE TPoBOaUTCS B popme 3aueta (1 ceM.) u sx3amena (2
ceM.).

B sKk3aMeHanMoOHHBIN OUIIET BKIIFOUEHO JIBa TEOPETUIECKUX BOIIPOCA U IPAKTUIECKOE 3a/IaHHe,
COOTBETCTBYIOIIHE COJIEPKAHUIO (POPMUPYEMBIX KOMIIETCHITHH.

DK3aMeH POBOJUTCS B yCTHOU opme. J{Jis IOATOTOBKY 110 SK3aMEHAITMOHHOMY OMIIETY OTBOJIUTCS
60 MUHYT.

7.6. Kputepun orieHuBaHus chOpMUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH POMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHHS M OIICHKA

Kputepuu Ornenka Orenka
«HEYIOBJCTBOPHUTEIb | «yAOBIETBOPUTENbH | OLIEHKa «XOPOLIO» O11eHKa «OTIUYHO)
OLICHUBAaHUS
HOY» o»
«HE 3aYTECHOY «3aUTEHOY




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha Bce
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [Ipumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHHHf/'I, 3aKPCIUICHHLBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apu(hMEeTHIECKOe HaXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaXOJUTCs B MHTEpBaJie oT 2,5 1o 3,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOW M TIOMIOJHUTEILHOM JIUTEPATYPhI, HEOOXOIUMOM I OCBOCHUS JUCITUTITMHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATCILCTBO, T U3aHUs YIeOHOU U
/i y4eOHO-METOIUUCCKOM JTUTEPATYPhI IRSEMIT APOB/S1EKTP
oHHBbIN angpec ObC
OcHOBHAs JINTEPATYpa

1 |Tpodumona T. U., Kypc duzuku, M.: Akagemusi, 2008 266

2 |Berposa B. T., ®usuka. CoopHuK 33124, MuHCK: Brimmiimas mkomna, 2015 httgb{/rmlzqr.?]?ﬂfh

3 CagsenbeB U. B., Kypc ¢usuku. B 3 romax. Tom 1. Mexanuka. Moaekyssipuas | https://e.lanbook.com
¢busuka, Cankr-IletepOypr: Jlans, 2023 /book/324407

JonoJHuTeIbHAS JIUTEPATYPa

1 Bbopnosckuii I'. A., Bypcuan 3. B., O6mas ¢usuka B 2 T. Tom 1, Mocksa: https://urait.ru/bcode/
M3natensctBo FOpaiit, 2019 444958

9 Kuwm [1. Y., Maxpo U. I'., Jlesut [. U., ®usuka. Mexanuka. Kypc naexiuii ¢ https://e.lanbook.com
npumepamu perenus 3aaaq, Cankr-IlerepOypr: Jlans, 2021 /book/163396

3 |Amutpuena E. U., ®usuka, Caparos: Aii [1Tu Op Meaua, 2019 ht;g?)/r/mzlgrﬁfn?rs

4 bopnosckuii I'. A., Bypcuan 3. B., O6mast pusuka B 2 T. Tom 2, Mocksa: https://urait.ru/bcode/
W3narenscrBo FOpaiit, 2019 444959

5 Kanamaukos H. I1., MypasseB-Cmupros C. C., Oomias ¢pusuka. COOpHHUK https://e.lanbook.com
3aJJaHUi ¥ PYKOBOJICTBO K pemieHuto 3aaa4d, Cankr-IlerepOypr: Jlans, 2020 /book/130574
CagenbeB U. B., Kypc dusuku. B 3 romax. Tom 3. KBanToBas ontuka. httos://e.lanbook

6 | Atomuas ¢usuka. Pusnka TBepaoro tena. Gu3uka aToOMHOTO Sapa U ttps://e.lanbook.com

aneMeHTapHbIX yacTuil, CankT-Ilerepoypr: Jlanp, 2023

/book/302249

OObyuaromuecs u3 yncia nHBaMUI0B 1 Ul ¢ OB3 obecnieunBaroTCs meYyaTHBIMU U (UITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH peCcypcamMu B opMax, aIanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/10pOBBA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTEepHET», HEOOXOAUMBIX IS
OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEKTPOHHBIN aJpec pecypea

BupryansHble SKCIEPUMEHTBI

hi/playlists?

https://www.youtube.com/c/NRNUMEP

view=50&sort=dd&shelf_id=7
http://www.all-fizika.com/

Bes dusnka

http://www.all-fizika.com/

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaJ'IBHBIX 0a3 JaHHBIX U I/IH(bOpMaI_II/IOHHBIX CIIPAaBOYHLIX CUCTEM

Haunmenosanue

DIIEKTPOHHBIN aJpec pecypca

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

bubnmnoreka nmo EcrectBeHHbIM HaykaMm Poccuiickoit Akagemun Hayk

(PAH) WWW.ras.ru
EHI/IHHﬁ BHCKTPOHHLIﬁ pecypc y‘{e6HO-MeTOIlI/I‘-ICCKOI71 JIUTCPATYpPhI
CITIoI'ACY www.spbgasu.ru

DIIeKTPOHHO-O0MOIMOoTeUHas cucteMa n3arenbersa "IPRsmart”

http://www.iprbookshop.ru/

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

®enepalibHbII 00pa3oBaTenbHbINA opTalt "EquHoe okHO ocTyna K
00pa3oBaTesbHBIM pecypcam”

http://window.edu.ru




Hayunast snexkrponnas 6uommoreka eLIBRARY.RU

Hayunas snekTpoHHas
oubmmoreka ELIBRARY.RU

DNEeKTPOHHO-OMOIMOTeUHas cucTeMa u3natenberBa "KoHCynbTaHT

https://www.studentlibrary.ru/

cryaeHTa"
DeKkTpOHHO-0MbIMoTeuHas cucreMa usgarensersa "IOPANUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0MOIMOTeYHAs cucTeMa u3aaresibcra "Jlanp" https://e.lanbook.com/

OnexrpoHHas oubianoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucraniumonnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/

HHTepHET-TpeHaKEPHI B chepe 0Opa3zoBaHus

http://www.i-exam. ru

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTUA, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00Pa30BaTEIILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MporpaMMHOIo obOecrieyeHus

HaumenoBanue

Crioco6 pacnpocTpaHeHus
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsIeMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTLTAHBI
CaenieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIUTOPUI M TOMEUICHHH ISl CAMOCTOSITEIbHON pabOThI

HanmenoBaHue yuyeOHBIX ayTUTOPUI 1
MTOMEIICHHUH I CaMOCTOSITEIIBHOM PabOThI

OCHaH_[eHHOCTB O60py,I[OBaHI/ICM U TCXHHUYCCKHMH
CpeacTBaMu O6y‘IeHI/I${

40. YueOHbIC ayAUTOPUH )T IPOBEACHUS
MPaKTUYSCKHUX 3aHITHI, TPYIIIIOBBIX
WHIUBHIyaJIbHBIX KOHCYJIBTAIMM, TEKYIIETO
KOHTPOJISI U TIPOMEKYTOUHOM aTTeCTaIiu

KommiekT MynbTuMeIniHOr0 000py0BaHUS
(mepcoHaNbHBIA KOMIIBIOTED, MYJIbTUMEAUHHBIN
IIPOEKTOP, FKPaH, ayAUOCUCTEMA), 10CKA, KOMIIEKT
yueOHOIl Mebenu, MOIKI0YEeHNE K KOMITBIOTEPHON
cetu CIIGI'ACY, Bbixoa B iHTEpHET

40. TTomemeHust Ui CaMOCTOSATENBHOM PabOTHI

[Tomerienue 17151 CaMOCTOSITENIEHOM pabOTHI
(unTanbHbI 321 6ubnuotekw, aya. 217): [IK-23 mr., B
1.9. 1 mrt.- I[IK gms our ¢ OB3 (cuctemMHbIi 010K,
MOHHTOP, KJIABUATYPa, MBIIIIb) C TIOJKITIOYCHUEM K
cetn «MHTEpHET» M 0OECIICUCHUEM JJOCTYTIA B
ANIEKTPOHHYIO MHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10,




40. YaeOHbIe ayTMTOPUU ISl IPOBEIACHHS
71a00paTOPHBIX pabOT

naboparopus o0IIel 1 CTPOUTENHHON (HUBUKH
2-s1 KpacHoapmetickas yi. a1.4

Ayn. 316

YcTaHoBKa /1715 MCClIEI0BAHUS 3aBUCUMOCTH
MOIIIHOCTH, BBIICTISIEMOM B LI€TIM TOCTOSTHHOTO TOKA, U
Kod(uimenHTa moyie3HOro 1eUCTBUS UCTOYHHUKA OT
CHWJIBI TOKA U OT BHEUTHETO CONPOTUBJICHHS. Y CTAHOBKA
JUISL KCCIIeIOBaHUS XapaKTEPUCTUK HCTOYHUKA
MOCTOSIHHOTO TOKa. Y CTaHOBKA U1l U3y4eHUsI pabOThI
MIOJIYIIPOBOIHUKOBOT'O BBIMPSAMUTEINS Y CTAHOBKA JJIs1
M3y4eHus p-N mepexoia Y CTaHOBKA ISl U3yUECHHS
B3aMMOUHIYKIIMH. Y CTAHOBKA ISl OMIpeIeICHUS
WHIYKTUBHOCTHU KaTyIIKA METOJIOM pE30HaHCa B
KoJe0aTeIbHOM KOHTYpe. Y CTaHOBKA JIJIsl U3y4EHUs
MarHMTHOT'O TOJISl COJICHOU/IA C MTOMOIIBIO JaT4yuKa
XOJUIA».

YcTaHoBKa 715 ONpeieNieHus YAIbHOTO 3apsiia
AJIEKTPOHA METOI0M MarHeTpoHa. Y CTaHOBKA IS
OLICHKH YAENIBHOTO 3apsi/ia JJIEKTPOHA METOJI0M
MarHeTpoHay. Y CTaHOBKa JJis ONpeesIeHuUs
TOPU30HTANILHO U COCTABISIONIEH HAMPSKEHHOCTH
MarHMTHOTO TOJISl 3eMJIM PU TTOMOIIN
TaHT€HCTaJIbBAHOMETpa. Y CTAaHOBKA IS
WCCIIeIOBaHMs MATHUTHOTO 1o 3emiu. BonsT™meTp
B7-27A

Boast™merp B7-27A Boastmerp B7-27A/1.
H3meputens curnanos BY

40. KomnbroTepHbIi Ki1ace

Paboune mecra ¢ I[1K (cTON KOMIIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIaBHATYpa, MBIIIb), CTOI
pabounii, MOAKIIOUEHUE K KOMIIBIOTEPHOH CeTH
CIIoT’ACY, seixon B Internet

40. JTaGopaTopusi o0I1Ie# U CTPOUTENBHON PU3UKU
2-s KpacHoapwmeiickas yi. 1.4
Ayn. 316/1

YcranoBKa sl KCCIe0BaHUS NU(PAKIIMN CBETa Ha
MPAMOYTOJIbHOM IIENH. Y CTAHOBKA ISl U3YUYEHHUS
CIEKTPAJIbHOTO COCTaBa HEOHOBO- T'€JINEBBIX
HMCTOYHUKOB, HCIOJIb3YEMbIX B CBETOTEXHHUKE.
VYcraHoBKa U1 ONpeieTICHUs IOCTOSIHHOM B 3aKOHE
Credana- bonpliMaHa Ipy MOMOUIY ONTHYECKOTO
MIAPOMETPA. Y CTAHOBKA JIJIS1 U3YUYEHUS Ja3€pHOTO
W3JIy4eHHs. Y CTAHOBKA JUISl U3Y4YECHUS

T (PaKIIMOHHON PEIIETKU. Y CTAHOBKA TSt
ONpeIEICHUS JUIMHBI CBETOBOM BOJIHBI ITPH ITOMOLIA
kosery HproToHa. Y cTaHOBKA U1 ONpEEIeHUs JJINHBI
CBETOBOM BOJIHBI IPU TTOMOIIU AU(PPAKITHOHHOM
peueTKH. Y CTaHOBKA JUJIsl ONPEEICHUS
KOHIICHTPALlMX PacTBOPA caxapa I10 BPALCHUIO
IIJIOCKOCTH MOJISIPU3aLMN. Y CTAaHOBKA JUJIS U3YYEHUS
VHTEHCUBHOCTH CBETA, NPOIIEIIIETO Yepe3
MOJISIPOU/IBI. Y CTAaHOBKA JIJISL UCCIIEI0BAHMS CIIEKTPOB
MTOTJIOIIEHUS ¥ IPONYCKaHUs. Y CTaHOBKA JUIs
ONpeIeIeHUs JUIMHHOBOJIHOBOM IPaHUIbI CIIEKTPA
TIOTJIOIICHUS M BBIUMCIEHUE NOCTOAHHOM [Imanka.
YcTaHoBKa /1715 U3y4eHus: abCONIOTHO YEPHOTO TeJa.
VYcranoBKa ISl U3ydeHus: BHeHero GoTtorddexTa




40. YaeOHbIe ayTUTOPUU JIJISI TIPOBEACHHSI
J1a00paTOPHBIX PadboT

naboparopus 00IIeH 1 CTPOUTETHHON (DU3UKH
2-s1 KpacHoapmerickas yi. 1.4

Ayn. 318

Onpenenenre o0bemMa HUIMHAPA TPU TOMOLITI
HITAHTEHIUPKYJIS (IITAaHTEHUUPKYJIIb); Y CTaHOBKA JUIs
WCCIIEIOBaHMS 3aBUCUMOCTH NIepuoja KojaebaHui
MaTeMaTHYeCKOro MasiTHUKa OT €ro JJIMHBI U
orpezieNieHue YCKOPEHUs CBOOOIHOTO MaeHHUS:
Masraux

YcTaHoBKa /1715 MCCIIEI0BaHUS 3aBUCMOCTH TIEpro/ia
KoJe0aHui MaTeMaTUYECKOT0 MasiTHUKA OT €r0 JJIMHbBI
U oTpesieNieHUue YCKOPEHHUs CBOOOIHOIO MaJCHHUS;
YcranoBKa I ONpeieTIeHNs] yCKOPEHUs! CBOOOIHOTO
NaJIeHUs 110 TIEPHOY KoJieOaHU MaTeMaTH4eCKOro
MasTHHKA; Y CTAHOBKA JJIsl U3y4YeHUs! (PU3UIECKOTO
MasTHHUKA; Y CTAHOBKA JJIsl ONPEACTICHUS MOMEHTA
WHEPLUH TeJIa M0 Nepruoay KPYTHIIBHBIX KoJeOaHuil:
YcTranoBKa 715 ONpeAeTICHUSI MOMEHTA HHEPLUU
napaJiesienue1a METOIOM KPYTHIIBHBIX KOJeOaHuil:
VYcTaHoBKa /17151 ONpeIeIeHUs] MOMEHTA UHEPLIUU
JIFICKA T10 MEPUOAY KPYTHUIBHBIX KOJICOAaHUH.
VYcTaHOBKa /17151 U3y4EHUSI OCHOBHOT'O YPaBHEHHUS
JTMHAMUKU BPALIaTeIbHOTO IBMYKEHUS C TOMOIIIBIO
MasTHrKa O0epOeka

VYcTaHoBKa /17151 ONpeIeICHUs] MOMEHTA UHEPLIUU
MasiTHUKa MakcBesuia. Y cTaHOBKa JUIsl ONIPEIEIeHUS
Kod(GHUIHEeHTa BOCCTAHOBIICHHSI CKOPOCTH TIPU
yIPYroM yaape. Y CTaHOBKa JUIsl OIIPEIECICHUSI
Kod(GHUIHEeHTa BOCCTAHOBIICHHSI CKOPOCTH TIPU
YIPYroM yaape. Y CTaHOBKa JUIsl OIIPEIEICHUS
TEPMUYCCKOT0 KO3 PHUIMEHTa JaBICHUS T'a3a IIPH
IIOMOLIY Ia30BOT0 TEPMOMETPA.

YcTaHoBKa /17151 ONpeIeIeHHs TOBEPXHOCTHOTO
HaTsHDKEHUSI METOJIOM OTphIBa KoJibIla (MetoA a0 Hym).
VYcraHoBka 1715 onpenenaeHus ko3 guinenTta BI3KocTu
xuakoctu MmetogoM CTokcay. Y cTaHOBKA s
onpeneneHus: KodhPuimeHTa BI3KOCTH, TITHHBI
cB0OOAHOrO NIpodera u 3PpPEeKTUBHOTO TUaMeTpa
MOJIEKYJIbI Ta3a. Y CTAaHOBKA JIJISl ONIpEIETICHUS
KOd(QpHIHEHTa BA3KOCTH BO3/IyXa KAMMJUIIPHBIM
METOJIOM. Y CTaHOBKA JJIsl U3MEPEHMSI YHUBEPCATIbHOM
ra3oBOM IIOCTOSSHHOW. Y CTAHOBKA ISl ONIPEJCIICHUS
OTHOIIEHUA TEIIOEMKOCTEN BO3yXa. Y CTAHOBKA JJISI
OIIpeJIeJIEHUs] OTHOLICHUS TEIIIOEMKOCTEH BO3TyXa.
Becrl 1abopatopHsble 351eKTpoHHbIE. Bechl
naboparopusie 1100

40. YaeOHbIe ayTMTOPUU IS IPOBEICHHUS
JICKIIMOHHBIX 3aHATHIHA

VYdeOHas ayTuTOpHS IS TIPOBENICHUS 3aHATHI
JIEKITUOHHOTO THITA, KOMIUIEKT MYJIbTHMEIHITHOTO
o0opynoBaHus (IepCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUNHBINA IPOEKTOP, IKPaH, ayJH0o-CUCTEMA),
JI0CKa, 9KpaH, KOMILJIEKT y4eOHol mebenH,
noAkIroueHne kK komnbrorepHoi cetn CITOIACY,
BbIX0J1 B IHTEpHET

Jlis naBanuaoB u i ¢ OB3 obecrieunBaroTCs CieliMaibHbIE YCIOBUS IS OTyYeHUS
00pa30BaHMs B COOTBETCTBUHU C TPeOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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