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1. ]_le.J'II/I 1 3aJa49Y1 U3YUYCHUSA TUCHUITJINHBI

1.1 eap aAucHUNINHBI

ABIIsIETCS (POPMHUPOBAHUE CUCTEMATU3MPOBAHHBIX 3HAHUM, YMEHUI U HABBIKOB B 00JIACTH
oOmel W DHKCHEpUMEHTAIbHON (HU3MKKM Kak 0a3bl OCBOCHUSA (PU3MKO-MaTeMaTHYECKHX
JTUCUUTUIMH.

1.2 3agauyu AUCHUIINHBI

B pesynbrate u3ydeHHs MOAYAS «oOWIask M SKCHEpUMEHTalIbHas (pU3MKa» CTYIEHTHI
JOJDKHBI BJIaJIETh OCHOBHBIMHU TOHATUSMU MOJYJISA; YMETh pellaTh THUIIOBBIE 3aladyd, MUMETb
HaBBIKM pabOTBHl CO CHEUMAIbHOM (pu3MUecKod JUTEpaTypod, YMeETb HCIOJIb30BaTh
MaTeMaTU4eCKui anmapar (PU3UKU IS PeIIeHUs] TEOPETHUECKUX U MPUKIAIHBIX 3a/1a4.

1.3 MecTo qucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Jucuumuna b1.B.03.05 AromHas u snepHas ¢uzuka oTHocuTes K Moaynio «OO0mast u
SKCTIIEpUMEHTaIbHAsT (PU3UKa», SABIISETCS YacThIO Kypca o0mel Gpu3nKy, comepikaiiei 6 yacTeii:
MeXaHUKa, MOJIEKYJspHas (U3MKa, 3JICKTPUYECTBO W MarHeTU3M, ONTHKA, aTOMHas (u3MKa,
snepHas ¢pu3nka. Molyinb OTHOCHUTCS K 003aTeNbHON BapUaTHBHOM YacTH U SIBJISAETCS 6a30BbIM
TEOPETHUYECKUM M MPAKTUYECKMM OCHOBAHUEM Il TOATOTOBKM 0OakajJaBpOB IO BTOPOMY
npopuno «Duznkay

W3yuenne paHHOrO MoOAyas Oa3upyercs Ha 3HAHUAX, YMEHHUSAX, HaBbIKaX,
c(OPMHUPOBAHHBIX B MPOLIECCE N3YUCHHSI TUCUUIUIMH: «BbICIIas MaTeMaTHKay.

OcBoeHue MaHHOW JAWCHUIUIMHBI SIBISICTCS OCHOBOM ISl TMOCIEIYIOUIEr0 W3YyYCHHS
Moaynei: «MamuHoBeneHue», «MaTepuanoBeieHue», «IEKTPOTEXHUKA M DIIEKTPOHHUKA», a
TaKXKe JUIS MOCIEAYIOIIEro MPOXOXKIACHHUS MeAarornuecKo MpakTUKU, TOJrOTOBKH K UTOTOBOM
rOCyJIapCTBEHHOM aTTECTaIlUH.

1.4 IlepeyeHb NUIAHMPYEMbIX Pe3yJbTATOB 00y4eHHs] IO AMCLHMILIMHE (MOIYJIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJbTaTaMH 0CBOCHHS 00pa30BaTe/IbHOI MPOrpaMMBbl

B coBokynmHOCTM ¢ JpyrUMHM JUCHHUIUIMHAMKA 0a30BOM M BapHATUBHOW YacTu
npogeccuonansHoro mukia ®IrOC BO Moayns «OOmass ¥ sKcnepuMeHTaabHas (U3HUKa»
oOecrieynBaeT MHCTPYMEHTApU (HOPMHUPOBAHHS CIEAYIOMIMX OOMIEKYIbTYPHBIX KOMIETEHIIHMA
0akanaBpoB

OK3 - crocoOGHOCTBIO HMCHOJB30BATh €CTECTBEHHOHAYYHBIE M MAaTeMaTHUECKUE 3HAHUS
U1l ODUEHTUPOBAHMSI B COBPEMEHHOM MH()OPMAIIHIOHHOM IPOCTPAHCTBE;

U TIpo(eCCUOHATBHBIX KOMITETEHIIUN

I1K-1 - rOTOBHOCTBIO peEaTM30BHIBATH OOpa30BaTENbHBIE MPOTPAMMBI MO y4EOHBIM
IpeaMeTaM B COOTBETCTBUH C TPEOOBAaHUSIMU 00Opa30BaTEbHBIX CTAaHIAPTOB.

W3yuenne naHHOM yueOHON AUCIUILTUHBI HAIIPABICHO Ha (popMUpOBaHHE y 00yUJarOIUXCs

KOMIIETEHIUHI
No Nupexe Conepxanue B pesynbrate u3ydenus: yaeOHOM TUCIUTUIMHBI
g, | KOMIET | KOMIICTEHIHH (nmm eé 00y4aroIuecs JOIKHbBI
" | eHuunm 4acTH) 3HATh YMeETh BJIaJE€Th
1. OK3 CIOCOOHOCTHIO METOJIbI IPUMEHSTh HaBBIKAMH
HCIOJIb30BAaTh PUEMBI 0a30Bble 3HAHUS | IPOBEICHUS
€CTECTBEHHOHAYYHbIE | MOCTAHOBKH IUISL peIIeHUs buznyeckux
U MaTeMaTHYECKUe ¢du3nvecKoro TEOPETHUYECKUX U | HaOMIOeHUI
3HaHUS IS OKCTIIEPUMEHTA, | MPAKTHYECKUX "
OpUEHTUPOBAHUS B CrocoOBI €ro buznyeckux IKCIEPUMEHTO
COBPEMEHHOM MaTeMaTU4ecKO | 3a/1a4, IPaBUJIbHO | B PEIICHUS
UH(POPMALIMOHHOM it 00paboTKH; OpPraHM30BBIBATH | IMPOCTEHILINX
POCTPAHCTBE 3HATh METOJBI U | puznueckue TEOPETHUECKU




Ne Nupexe Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCIUTUIMHBI
g, | KOMIET | KOMICTEHIHH (nmm eé 00yJaronuecst TOJIKHBI
" | eHuMH 4acTH) 3HATH YMeTh BJIA/IeTh
PUEMBI HaOII0IeHUS U XU
pereHus HKCTIIEPUMEHTHI, MPUKIIAJTHBIX
KOHKPETHBIX aHAJTM3UPOBAThH 3ajay.
¢bu3nyeckux UX PE3yNbTaThl,
3ajad, OCYIIECTBIATh
¢busnyeckue IIOCTPOEHHE
MPUIIOKCHUS MaTeMaTHYECKUX
MaTeMaTU4eCKU | MOJeIen
X MOHATUI bu3nyeckux
SIBJIEHUU 1
POIECCOB
2. I1K1 TOTOBHOCTBIO bynnamenTans | crnocoOeH HaBbIKaMU
peaan30BBIBATH HBIC peaan30BBIBATH pereHus
oOpa3oBaTesbHbIC ¢busnyeckue yueOHbIe TEOPETUYECKHU
IPOrpaMMBbl 10 | TEOpUU H IPOrpaMMBbl XU
y4eOHBIM TpeIMeTaM | 3aKOHBI, 0a30BBIX U AKCIIEPUMEHTA
B COOTBETCTBMM C | MOHUMATh AIIEKTUBHBIX JBHBIX 33]a4,
TpeOOBaHUAMU bu3nveckyro KYypOB B HaBbIKaMU
00pa3oBaTEeIbHBIX CYLIHOCTb 00pa30oBaTeNbHBIX | IPOBEACHUS
CTaHJapTOB SBIICHUH 1 YUpPEKICHUSIX, ¢bu3nyeckux
MPOLIECCOB, WCIIOJIb30BATh HaOIOICHUI
MPOUCXOAIINX | Oa30BBIC u
B IIPUPOJIE U TEOpETHUYECKHE HKCTIEPUMEHTO
TEXHUKE, 3HaTh | 3HAHUSA B
IPUEMBI U IUISL peLIeHUs
METOIbI npoeccuoHaIbH
KOHKPETHBIX BIX 3a/1a4,
¢bu3nyeckux PYKOBOJIUTH
3ajay. HCCIIEI0BATEINIBCK
oi1 paboToii
oOyJaronmxcs.

2. CTpyKTYpa M coiep:KaHHe TUCIUIIIHHbI

2.1 Pacnpenesienne TpyA0€MKOCTH TUCHHUILINHBI 110 BUAAM pador
O6mas tpynoémkocts aucuuiuinibl b1.B.03.05 AtomHas u sinepHasi pu3uKa COCTaBISIET
4 3au.en. 144 (wacoB) WX pacmpeelieHHe Mo BUAaM paboOT MPEICTaBICHO B TaOmuIe (07

cmyoenmog 300).
Bun yue6HOI paboThI Bcero Kypc
4acoB (dacer)
5
KonraktHas pabora, B TOM 4ncJe: 24,3 24,3
AyIuTOpHBIE 3aHATHS (BCero):
3aHAaTHA IEKIIMOHHOTO THUIIA 8 8 - - -
JlaGopaTopHble 3aHATHUS - - - - -
3aHATHS] CEMUHAPCKOTO THIIA (CEMHUHAPBHI, 16 16 i i i
IIPAKTUYECKUE 3aHSTHSI)
MNuas koHTaKkTHas padora:




KonTpons camoctosrensHoit paboTsl (KCP)
IIpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM YHcJIe: 111 111
Kypcogas pabora - - - - -
ITpopaboTka ydeGHOro (TEOPETHUECKOr0) MaTepraa 26 26 - - -
BrinonHenne MHAMBUIyaNbHBIX 33aHUi (TIOATOTOBKA 26 26 i i i
COOOIICHNH, TPE3EHTALNH)
Pedepat 26 26 - - -
IloaroToBKa K TEKyIeMy KOHTPOJIIO 33 33 - - -
KonTpoJib:
[ToaroroBka k 3K3aMeHy 8,7 8,7
OO0masi Tpy10eMKOCTh gac. 144 144 - - -
B TOM 4HCIe KOHTaKTHAs | 43 | 243
padora
3a4. e/l 4 4

B Monyns «O0mias u skcriepuMeHTanbHas (PU3NKa» BXOIAT CIETYIONIUE TUCIIUITIIMHBL:
b1.B.03.01 Mexanuka — 3 cemectp;

b1.B.03.02 MonekynsipHas ¢puzuka — 4 ceMecTp;

b51.B.03.03 DnexTpuuecTBO U MarHETU3M — 5 CEMECTP;

b1.B.03.04 Ontuka — 6 cemectp;

b1.B.03.05 AtomHas u sinepHasi pusnka — 9 cemectp.

2.2 CTpyKTypa MOAyJIs:

Pacnipenenenue BUIOB yueOHOM pabOThI U UX TPYAOEMKOCTH 10 pa3/eliaM AUCIHUILTHHBI
«ATOMHas U syiepHas GusuKay (0 cmyoenmos 3P0).

Ne

KoanuectBo uacos

AynautopHas CamocrosiTenbHas
pasn HaumeHnoBaHue pa3zuesnon
ena Bcero pabota pabota
JI 13 JIP
1 2 3 4 5 6 7

b1.B.03.05 Amomnasn u adepnas puszuxa
KpaTtkuii 0030p ncTOpUU pa3BUTHSL,

1. |aToMHOI U siepHON (PHU3UKH. 11 1 1 9
TennoBoe n3nyyeHue.

2. dotorddekr. 11 1 1 9

3. |HdaBnenue cBera. Dpdekr Komnrona. 11 1 1 9

4. |Artom Bomoposa 1o bopy. 11 1 1 9
Bonnsl ne bpoitna. CootHomenune

S. x L 11 1 1 9
HeonpeaenénHoctei ['elizenbepra.
punanun [Maynu [lepuoanueckas

6. |cucrema snemenTos JI. U. 11 1 1 9
Menneneena.

7.  |PentreHoBckoe usnyuenue. Jlazepsi. 11 1 1 9

8 CocraB atomHoro siapa. edekT macc. 11 1 1 9

DHeprusi CBSI3U.
PapunoaktuBHBIN pacnan. 3akoH
9. |paamoakTHBHOrO pacraja. 11 2 9
PannoakTuBHOE N3MyUYEHUE, €TO BUIBL.
10 Meropbl HAOMIOACHUS U PETHCTPAIAN
" |painOaKTHBHBIX U3ITyYCHUH,

12 2 10




11 Snepubie peakuun. AnepHas 12 2 10
DHEpreTUKa.
12, DneMeHTH! (PU3UKHU AIIEMEHTaPHBIX 12 ) 10
YaCTHUIL.
13. |Bcero 8 16 111
2.3 Coneprxanue pa3ieioB AUCHUNIHHBI:
2.3.1 3aHATHS JeKIHMOHHOIO THIIA
Ne ®opma
HaumeHnoBanue paznenos Conepxanue pasaena TEKYILETO
KOHTPOJIS
2
b1.B.03.05 Amomnasn u adepnas ¢puszuxa
1. |Kpatkuit 0030p ucropun TemnoBoe n3nyyeHue. Omnpoc
pa3BUTHUS ATOMHOM U A1epHOM | XapaKTEPUCTUKU TEIIIOBOTO U3Iy4CHUS.
¢uzuku. TermmoBoe AOCOI0THO Y€pPHOE U cepoe Tea.
W3JIy4YCHHE. 3akon Kupxroda.
2. |Dotorddexr. ®ortonsl. Dotodrdhdexr. YpaBHeHue Omnpoc
Ontnmreiina. ®OTORIEMEHT,
(hOTOYMHOXUTEIb, YIEKTPOHHO-
ONTHYECKUH MpeoOpazoBaTelb.
3. OneiTel BaBunosa. JlaBieHue cBeTa. Omnpoc
OmnbiTh JIeGeneBa. PentrenoBckoe
Hasnenue cBera. dpdexr n3nyuyenue. TopmoszHoe u
Komnrona. XapaKTEPUCTUUECKOE U3IYUEHHE U UX
criektpsl. Dppext Komnrona.
IIpuMeHeHNE PEHTI€HOBCKUX JIY4€eil.
4. OmnbiTel Pesepdopna. Ilnanerapnas Omnpoc
mozenbp aroma. Ilocrynmater  bopa.
Mogens aroma Bomopoaa mno bopy.
CrnekTpaJlbHbIE  CEpUM  M3JIy4EHUs
aTomapHoro  Bogopona. KsaHTOBO-
MEXaHUYeCKas HHTEpPIIpETALMS
Atom Bosopoaa 1o bopy. [IOCTYJIATOB bopa. [TpuHun
cootBercTBUA. OnbITEl @panka u I'epua.
OneIThHI [lIrepHa u I'epnaxa.
KBantoBanue SHEpIuH, MOMEHTa
UMITyJbCA M IPOEKUHH  MOMEHTa
uMmiyasca. CluH U MarHUTHBIM MOMEHT
JJIEKTPOHA.
5. (Ilpunuun ITaynu KBaHTOBBIE UKCIa 2IEKTPOHA B Pedepar
Ilepnoaunueckas cucrema ae- | arome. [punnun [aynu.
MeHTOB JI. 1. Menneneena. Ilepuoanueckas cucrteMa 3JIEMEHTOB
Meneneesa.
6. CrioHTaHHOE M BBIHYXCHHOE KoHnTponpHas
u3nyueHue. AKTuBHas cpeza. Jlazepsl. pabota

Pentrenosckoe usnydeHue.
Jlazepsl.

[Tpuniun paboThl U yCTPOHCTBO TeIMiA-
HEOHOBOTO J1asepa. [Ipumenenune
J1a3€pOB.




CocraB aTOMHOTO sipa.
Hedext macc. DHeprus cBs3u.

Cocras sapa. Hykinoss! (IpoToHBI 1
HENUTPOHBI). 3aps] U MacCOBOE YHUCIIO
snpa. M3oTomsl U n300apshl.

SInepHble cubl. DHEPTUs CBSI3U
sanpa. O0ooueyHas ¥ KarnenbHas
MOJICNH Si/pa.

Ompoc

PapnoaktuBHbIM pacma.
3aKOH pagloaKTUBHOIO
pacnana. PagnoaktuBHoe
W3JIyYEHHE, €TO BUBL.

PagnoakTUBHOCTE. 3aK0OH
PaaOaKTUBHOIO pacraja, a-pacraj, a-
pacnaz, y-usiydenue. [Ipasuiio
cMemenus. [Ipumenenne
paJOaKTUBHBIX U30TOMOB.

Ompoc

MeToasl HAOIIONEHUST 1
perucTpanyy paauoakTUBHBIX
U3JIy4CHUM.

KoHnTponsHas
pabota

10.

Snepusie peakunu. AnepHas
SHEPreTUKa.

SAnepusie peaknuu. [Ipumepst
SIIEPHBIX NTPEBPALLIEHUI IO IEVCTBUEM
a-4acTHLl, IPOTOHOB, HEUPOHOB U Y-
KBaHTOB.

Henenue saep. LlenHble peakuuu
NCJIeHUs. SInepHbIe peakTophbl Ha
TEIUIOBBIX U OBICTPBIX HEHTPOHAX.
SnepHas oHepreTuka.

Peaknuu cuHTe3a, yCIOBUS UX
OCYLIECTBJICHUs. Y IIPaBIsIEMbIN
TEPMOSIICPHBIA CHHTE3.

Ompoc

11.

DneMeHTs! (PU3UKU
AIIEMEHTAPHBIX YACTHII.

DneMeHTapHbIe YaCTHUIII.
DNEeKTPOH, MPOTOH, HEUTPOH, POTOH.
Jlenrtonbl 1 anpoHbl. YacTHilbI-
MEPEHOCYUKHU B3aUMOJICHCTBUSI.
Me3sons! u 6apuonsl. [lousTHE O
KBapKax. AHTHYACTHUIIBIL.

CunbHOE, IEKTPOMATrHUTHOE,
crnaboe ¥ rpaBUTAIIMOHHOE
B3aMMO/ICHCTBHS, UX HHTEHCUBHOCTh U
panuyc nerctus. Teopus Benukoro
oObenuHenus. Teopus bosnbioro
B3pBIBA.

Ompoc

12.

3axnmrounTenbHast (0030pHas)
JIEKITUS TI0 KypCy

3akmouenue. Kpatkuit 0630p
JOCTHKEHHUH U Ipo0JIeM COBPEMEHHOM
¢u3uku. Poiab 0TeueCTBEHHBIX YUEHBIX B
pa3BUTHH (PUBHKH.

Ompoc

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
CTpyKTypa MpakTHYECKHX 3aHATHN B 00IIEM TaKoBa:

SRVIP NS

[TpoBepka HaMMuKsl BHIIOJIHEHHOTO 33JJaHUSI CAMOCTOSTEIIbHOW PaOOTHI.
Bri6opouHnas mpoBepKka HaIU4UUs U IPABUIBHOCTH BBITIOJIHEHUS JIOMAIITHETO 33 JaHHUs.
Paz6op TMUMUYHBIX OMIMOOK, BO3HUKIIHUX B CAaMOCTOSITEIbHOM padoTe.

PaccMmoTpeHne TeopeTUUeCKUX OCHOBAHUM JUIsl IPAKTUKHU TEKYILEH TEMBI.

Paz0op npakTHUECKUX METOJIOB U pEelIeHHe COOTBETCTBYIOIIUX 3a/1ay.
. KoppexrupoBka 3a1anuii 1711 CaMOCTOSITENILHONW paOOThI CTY/IEHTOB.

Ha HEKOTOPBIX MPAKTUUECKUX 3aHATHIX MPOBOIUTCS ayAUTOPHAsE KOHTPOJIbHAS paboTa.




TeMbl ceMMHAPOB IO TUCHUIINHE

Tema 1. Kparkuii 0030p HCTOpHM pa3BUTUSI aTOMHOW M sigepHOM (usuku. TeruioBoe
U3JIy4CHHE.

Tema 2. ®otorddexr.

Tema 3. [laBnenue ceera. Dpdext KomnToHa.

Tema 4. Atom Bosopoaa no bopy.

Tema 5. Bonusl ne bpoiins. CooTHomenue HeonpeaenénHocrei [eizenbepra.

Tema 6. IIpunnun Ilaynu [lepuonndeckas cucrema snemenTos [l. 1. Menaeneesa.

Tema 7. PentreHoBckoe usinydeHnue. Jlasepsl.

Tema 8. CoctaB aTomHOrO sifpa. [legext Macc. DHEprust CBSI3H.

Tema 9. PagmoakTuBHBIA pacnai. 3akOH paJUMOAKTHUBHOIO pacrajga. PammoakTuBHOE
U3JIy4ECHHE, €10 BUIBL.

Tema 10 Meto1p1 HAaOMIONEHUS U PETUCTPALIMU PATMOAKTUBHBIX U3ITyYSHUH.

Tema 11 SnepHble peakiuu. SnepHas sHEpreTuka.

Tema 12 DnemeHTHI PU3UKH IEMEHTAPHBIX YaCTHUII.

2.3.3 JIaGopaTopHbBIe 3aHATHS
He npedycmompeno

2.3.4 IlpumepHasi TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)
He npedycmompeno

2.4 llepeyeHb yueOHO-METOAMYECKOT0 O0eceYeHus AJIsl CAMOCTOATEIbHOH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLYJII0)

CamMocrosTenbHas pa60Ta CTYACHTOB 11O JUCHUIIIIMHE COCTOUT U3 BaHaHHﬁ,
COOTBETCTBYIOIIUX KaKIOMY IIPAKTUIECKOMY 3aHATHIO.

BueaynuropabiMu popMaMu M HHCTPYMEHTaAMH CaMOCTOSITENIbHON pabOThI CTYJICHTOB TIO
JUCHUITIIIMHC ABJIAIOTCA:

. BBINIOJIHEHUE JIOMAIIIHUX 3a/1aHui (IPaKTUYECKUX U TEOPETUUECKHX);

. BBITMIOJTHEHUE JIOMAITHUX KOHTPOJBHBIX paboOT (KaKk CpeICTBO MOATOTOBKH K
ayJIUTOPHBIM KOHTPOJILHBIM paboTam);

. MOJITOTOBKA K MPAKTHYECKUM 3aHATHUAM, padoTa C JEKIIMOHHBIM MaTepHaJIOM;

. IIOJATrOTOBKA K DK3aMEHY.

Buner caMmocTosiTenbHON pabOTHI CTYIEHTOB:

I. Pabota ¢ Hay4HOI U y4eOHO-METOUYECKON TUTepaTypoit (YKa3bIBaeTcs gajee).
2. [TpoxoskieHre TeCTUPOBAaHUS 00YUAIOIIET0 U KOHTPOJIHUPYIOIIETO XapakTepa.
3. Hanmcanue pedepaToB (mpuMepHbIe TEMbI YKa3bIBAIOTCS Aajiee)
4. u3yueHre 003aTeIbHON U JOTIOTHUTEIBHOM JTUTEPATYPHI;
5. BBITIOJTHEHUE CAaMOCTOSITEIbHBIX 33JaHUH HAa IPAKTUYECKUX 3aHATHUSAX;
6. MOUCK MHGOPMAITUH TI0 33JaHHOK TeMme B ceTu MHTepHeT;
7. CaMOKOHTPOJIb U B3aUMOKOHTPOJIb BBIIIOJTHEHHBIX 331aHUM;
8. MOJIrOTOBKA K HAIIMCAHUIO KOHTPOJIBHBIX paboT, TECTOB, clladya 3K3aMeHa.
[lepeuenp yueOHO-METOIMUECKOTO 00eCeUeH s TUCIUTIIHHBI 10
HanmenoBanue o
Ne BBITIOJTHEHUIO CAMOCTOSITETILHON paboThHI
paznena
1 2 3
1. [TpopaboTka Cagenbes, U.B. Kypc o6meit ¢puzuku. B 3 1. Tom 3. KBantoBas
y4eOHOTO onrtuka. AtromHas ¢puzuka. Pusnka tBepaoro Tena. Ousuka
(TEOpeTHUEeCcKOro) |aTOMHOTO 1pa U 3JeMEHTapHBIX YacTull: yueOHoe nocodue / 1.B.
Marepuana CasenbeB. — Cankt-IletepOypr: Jlans, 2018. — 320 ¢. — Pexum




nocryma: https://e.lanbook.com/book/106893.

nonsckuii, 2.B. AtomHas ¢usuka. Tom 1. BBenenue B aToMHY10
¢uzuky: yuebnuk / O.B. [lnonsckuit. — Cankr-IlerepOypr: Jlans,
2010. — 560 c. — Pexum nocrymna:
https://e.lanbook.com/book/442.

nonsckuit, 2.B. Aromuas ¢pusuka. Tom 2. OCHOBBI KBaHTOBOM
MEXaHUKH M CTPOCHHE AIIEKTPOHHON 000I0UYKH aTOMa: YIeOHHK /
3.B. HInonbckuii — Cankt-IlerepOypr: Jlans, 2010. — 448 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/443.

Bremonnenue
WHIUBUAYAIbHBIX
3aJaHuN
(moaroroBka
COOOIIICHUH,
MIPE3CHTALIHI)

nonsckuii, 2.B. AtomHas gusuka. Tom 1. BBenenue B aToMHYy10
¢uzuky: yueobnuk / O.B. lllnonsckuit. — Canxt-IlerepOypr: Jlans,
2010. — 560 c. — Pexum nocrymna:
https://e.lanbook.com/book/442.

nonsckuit, 2.B. Aromuas pusuka. Tom 2. OCHOBBI KBaHTOBOM
MEXaHUKH M CTPOCHHE AIIEKTPOHHON 000JI0UYKH aToMa: YIeOHHK /
3.B. HInonbckuii — Cankr-IlerepOypr: Jlans, 2010. — 448 ¢. —
Pexum nocryna: https://e.lanbook.com/book/443.

Uponos, N.E. 3agauu no obmieit ¢pusuke: yaednoe nmocodue / M.E.
HponoB — Cankt-IletepOypr : Jlanb, 2018. — 420 c. — Pexxum
nocryma: https://e.lanbook.com/book/99230.

Kanamaukos, H.I1. [TpakTukym 1o pemeHuro 3a1a4 mno oomemy
Kypcy ¢uznku. OCHOBBI KBaHTOBOH (u3nku. CTpOEHUE BEIECTBA.
ATOMHas U snepHas ¢pusuka: yaedHoe nocodue / H.II.

Kanamuukos, H.M. Koxeuukos, T.B. Koteipio, I'.I". Ciupun; nox
pen. Kanamnukosa H. I1. — Cankr-IlerepOypr: Jlans, 2014. — 240
c. — https://e.lanbook.com/book/49468.

Pedepar

Cagenbes, U.B. Kypc o6meit ¢puzuku. B 3 1. Tom 3. KBantoBas
onrtuka. AtomHas ¢puzuka. Pusnka tBepaoro Tena. Ousuka
aTOMHOTO $/Ipa U AJIEMEHTAPHBIX YacTHIl: yueOHoe nocodue / 1.B.
CaBenbeB. — Cankr-IletepOypr: Jlans, 2018. — 320 c. — Pexum
nocryma: https://e.lanbook.com/book/106893.

nonsckuit, 2.B. AtomHas ¢usuka. Tom 1. BBenenue B aToMHYy10
¢u3uky: yuebnuk / O.B. lllnonsckuit. — Canxt-IlerepOypr: Jlans,
2010. — 560 c. — Pexum nocrymna:
https://e.lanbook.com/book/442.

nonsckuit, 2.B. Aromuas ¢usuka. Tom 2. OCHOBBI KBaHTOBOM
MEXaHUKH M CTPOCHHE AIIEKTPOHHON 000JI0UYKH aToMa: YIeOHHK /
3.B. HInonbckuii — Cankt-IlerepOypr: Jlans, 2010. — 448 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/443.

Wponos, N.E. 3agaun no obmieit pusuke: yaedroe nmocodue / M.E.
HponoB — Cankt-IletepOypr : Jlanb, 2018. — 420 c. — Pexxum
nocryma: https://e.lanbook.com/book/99230.

Kanamnukos, H.I1. [Ipaktukym o pemenuro 3aiad rno oouemy




Kypcy ¢uznku. OCHOBBI KBaHTOBOH (u3nku. CTpOEHUE BEIECTBA.
ATOMHas U snepHas ¢pusuka: yauedHoe nocoodue / H.II.
Kanamuukos, H.M. Koxeaukos, T.B. Koteipro, I'.I". Ciupun; noj
pen. Kanamnukosa H. I1. — Cankr-IlerepOypr: Jlans, 2014. — 240
c. — https://e.lanbook.com/book/49468.

4. IToaroroBka k Cagenbes, U.B. Kypc o6meit ¢puzuku. B 3 1. Tom 3. KBantoBas
TEKYLLIEMY onrtuka. AtromHas ¢puzuka. Pusnka tBepaoro Tena. Ousuka
KOHTPOJTIO aTOMHOTO $i/Ipa U AJIEMEHTAPHBIX YacTHIl: yueOHoe nocodue / 1.B.

CaBenbeB. — Cankr-IletepOypr: Jlans, 2018. — 320 c. — Pexum
nocryma: https://e.lanbook.com/book/106893.

nonsckuit, .B. AtomHas ¢usuka. Tom 1. BBenenue B aToMHYI0
¢u3uky: yuebnuk / O.B. lllnonsckuit. — Cankt-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum nocrymna:
https://e.lanbook.com/book/442.

nonsckuii, 2.B. Aromuas ¢usuka. Tom 2. OCHOBBI KBaHTOBOM
MEXaHUKH M CTPOCHHE AIIEKTPOHHOM 000JI0UKH aToMa: YIeOHHK /
3.B. HInonbckuii — Cankt-IlerepOypr: Jlans, 2010. — 448 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/443.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBercTBum ¢ TpeboBanusmMu OI'OC mpu peanuzanvy pa3IMuHBIX BUJOB y4eOHON
paboTel B mpouecce u3ydeHHs Momyns «OOmas M dKCIepUMEHTalbHas — (U3MKa»
NpeIyCMaTpUBACTCA HCIIOJIb30BAaHHE B Y4eOHOM TMpOLIECCE CIEAYIOIUX AaKTHBHBIX H
MHTEPAKTUBHBIX (POPM MpOBEICHUS 3aHATHI:

® JICKIIHH;

® TECTHPOBAHHUS C MCIOJIb30BAHHUEM AKTUBHBIX W MHTEPAKTHBHBIX (HOpPM MPOBEACHUS
3aHSATHH;

® [IOArOTOBKA MUCbMEHHBIX peepaToB Mo TeMaM Kypca.

Temoit pedepara nomkHa OBITH UCTOPUS OTKPBITUS KOHKPETHOTO (PU3NYECKOTO 3aKOHA
WIN pa3BUTHE MPEJCTABICHUN O MPHUPOJIe KOHKPETHOTo sBieHus. Kpome Toro, Temoit pedepara
MOJKET CIIY)KUTh HaydHasi JeSITEIbHOCTh B 00JacTH (PU3MKH OTICTBHBIX YYEHBIX M HAy4YHBIX
IIKOJL.

[Ipu opraHM3alMu CaMOCTOSITENILHOW paOOThl 3aHATUN MCIOJB3YIOTCS CIEIYIOIIUe
o0pa3oBaTesibHbIE TEXHOJIOTUHU: YUeOHO-METOIMYECKOE COMPOBOXKICHUE NUCIUILTUHBI, padoTa ¢
JUTEPaTypOil, TAaKEeThl MPHUKJIAIHBIX MPOrPaMM, JOKaJIbHbIE (YHUBEPCUTETCKUE, (PAKYyIbTETCKHE,
kadenpanbHbIe) U TJI00aTbHBIE KOMIBIOTEPHBIE CETH U JIP.

WHuTepakTHBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHUH, UCTIOJIb3yEeMbIE B ayAUTOPHBIX 3aHATHUAX

Kypce Bun 3ansatus Hcnons3yemble HHTEpaKTUBHBIC Komnuectso
(JI, IIP, JIP) 00pa3oBaTelbHbIC TEXHOJIOTHH 4acoB
5 JI Co3manne TpPOONEMHBIX CHTyalWid, HCIIOIb30BaHUE 2
KOMITBIOTEPHBIX JIEMOHCTpAIUii
KonnekruBHoe perieHne pU3NUECcKUX 3aad U TECTOBBIX 4
I1P 3agaHui, paboTa B MaJbIX TPyIIax

4. OneHo4HbIe CpeacTBA VI TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH H ITPOMEKYTOYHOM
aTTecTaluu
4.1 ®oHa OLIECHOYHBIX CPEACTB JJIs MPOBEICHUs TeKyIIel aTTecTaluu

IIpuMmepHbIe TeMbI pedepaToB



PN

SIBneHMs MOATBEPKAAOLIEE CII0KHOE CTPOEHHUE aToMa

Mopenu aroma o Tomricony u Peszepdopry

KBanTtoBble noctynarsl bopa, ux sKkCriepuMeHTaIbHOE OATBEPKACHNE
Teopus crpoeHus atoma Bonopoa o bopy

DHeprus U pagnyc OpOUT CTAIMOHAPHBIX COCTOSHHMA

5. Jlmarpamma 5HEpreTH4ecKMX YpPOBHEH BOJOPOJAa, OOBSCHEHHWE CHEKTPAIbHBIX
3aKOHOMEPHOCTEH

6.  HckyccTBeHHOE NPEBPALLEHUE ATOMHBIX SIIEP

7. OTKpbITHE HEUTPOHA

8.  CrpoeHue aTOMHOTO s7pa.

9.  3anuch snepHbIX peakuuil. M30Tonsl.

10. TloHsATHE M ME30HHON TEOPUU SAEPHBIX CHII

11. Dueprus cBs3u U Ae(hEKT MacChl

12.  Hcnonb3oBaHME SIEPHBIX IPEBPALEHUI; LIETIHAsL PEAKLIMS AEICHUS SIIEP

13.  MeueHble aTOMBI

14.  TepmosaepHbIE peakliUU

15.  DnemeHTapHbIE YaCTUIBI U UX CBOICTBA

16.  Mertoapl perucrpanyy 4acTHIL

17. PagmoakTMBHOCTH

18. IlpaBuno caBura

19. 3akoH paaMOAaKTHBHOTO pacmaza; MepHo]| IMojypacrnana; aibgpa-, Oera-, ramma-
U3ITyYEHUS.

BOHpOCbI JJISA YCTHOI'0 HJIX MMCbMEHHOI'0 OIIpoca

VRN h WD =

[Tpo6nembl MIIaHETapHON MOJAETH aTOMa.

3aKOHBI TEMJIOBOTO U3JIyYEHUS.

®otorddexT. YpaBHenue DitHmTeliHa 111 BHenIHero ¢porosddexra.

JlaBieHue cpera.

Addexr Komnrona.

ITpunnun [Taymnu.

[Tepuomuueckas Tabnuia snementoB Jl. M. Menneneesa.

Jlazepsl.

CocraB siapa. HykioHsl (IpOTOHBI U HEUTPOHBI). 3apsiI0BOE U MACCOBOE YUCIIO SpA.

. M3otombl 1 n3006apsl.

. SlnepHble CUIIBL.

. DHeprus CBsI3U sAapa.

. OOostoueyHas M KareabHas MOJIENU SApa.
. PagyoakTuBHOCTE.

. 3aKOH paJInOaKTUBHOIO pacraja.

. Henenue saep.

. SlnepHble peakTOpHI.

. SlnepHas sHeprerTuka.

. TepmosiaepHbIE peaKLUH.

. OCHOBBI JO3UMETPHH.

. OOmue cBenenue 06 MEMEHTapHBIX YacTUIAX.
. OyHJaMEHTaIbHbIE B3aUMOICUCTBUS.

. IloHsATne o kBapkax.

. OHeprusa ®epmu

IIpumepHbIe 321a4u IO KYpCy
3amaua Ne 1



HenonswxkHelid map paguyca R oOiyyaioT napajuielbHbBIM MOTOKOM YacTHIl, PaaUyC
KOTOpBIX I. CUnTask CTOJIKHOBEHHUE YACTHILIBI C IIAPOM YIIPYI'MM, HAUTH:

a) yroil 3 OTKJIOHEHUS YaCTHIIbI B 3aBUCUMOCTH OT €€ MPHIIETHHOro apamerpa b;

0) OTHOCHTENBbHYIO JIOJIIO0 YAaCTHI], KOTOPBIE TOCJE CTOJIKHOBEHHS C IIAPOM PacCesIuCh B
MHTEpBase yrioB oT ¥ 10 9 + dJ;

B) BEpOSITHOCTb TOTrO, YTO YaCTHUIA, MCIBITABIIAs COYJAapEHHE C LIapOM, pPacceeTcs B
nepenHioro nomychepy (9 < n/2).

3anaua Ne 2

V3kuil NMydok o-yacTHIl ¢ KuHeTudeckod sHeprueid 1,0 MpB mamaer HOpMmallbHO Ha
IUIaTUHOBYIO (hosibry TosmmuHbl 1,0 MmxMm. HaOmroneHne paccestHHbIX YacTULl BEAETCS MO YTIIOM
60° K HampaBJIEHUIO MAJAIOUIETO ITydyKa IpU IOMOILIM CYETYMKA C KpPYIVIBIM BXOJHBIM
oTrBepcTHeM Iutomaau 1,0 cM2, KOTOpoe pacnonokeHo Ha paccTostHUM 10 cM OT paccerBaroLIero
yuacTka Goabru. Kakas 10715 pacCessHHBIX 0-4aCTHII M1aJaeT Ha OTBEPCTUE CUETUYHKA?

3agaua Ne 3

Haiitu s dexTrBHOE ceueHue sapa atoMa ypaHa, COOTBETCTBYIOIEE PACCESIHUIO O-HaCTHII
¢ kuHeTnueckoi sneprueit T = 1,5 MsB B unrepane yrios cbime 30 = 60°.

3agaua Ne 4

CornacHO KIIaCCUYECKOM 3JEKTPOAUHAMMKE DSJIEKTPOH, IBUXKYIIMICSI C YCKOPEHHEM W,
TEpSIET SHEPTUI0 Ha U3IyYEHHE 110 3aKOHY

dE/dt = -2e2w2/(3c3)

I7Ie € — 3aps] 2JEKTpPOHAa, ¢ — CKOpocTh cBeTa. OUEHUTh BpeMs, 3a KOTOPOE SHEPrus
AJIEKTPOHA, COBEPUIAIONIEr0 KoJeOaHUs, OMM3KHe K TapMOHHMYECKUM C yacToTod « = 5%1015
pan/c, ymenbmutcs B | = 10 pas.

3agaua Ne 5

Bocnonb3oBaBmmchk (GopMynol M3 Mpeasblaylleld 3ajadyd, OLEHUTh BpeMs, B TEUCHHE
KOTOPOT'O 3JIEKTPOH, JBIXKYILUICS B aTOME BOJOPOa MO KPyroBoii opoute pamuyca r = 50 mm,
ymai Obl Ha s171po. J{Jsl MPOCTOTHI CUUTATh, YTO BEKTOP W BCE BpeMsl HAIPaBJIeH K LIEHTPY aToMa.

3agaua Ne 6

Anbda-yactuna ¢ kuHernyeckor sueprueir 0,27 M»sB paccesiach 3070Toi (oabroit Ha
yroxa 60°. HaiiTu cooTBETCTBYIOIIEE 3HAUEHHUE MTPULIEIIBHOTO ITapaMeTpa.

3amgaua Ne 7

Ha xakoe MUHUMAaNbHOE PACCTOSHUE MPUOTU3UTCS O-YACTUIA C KUHETUYECKON 3HEprue
T = 0,40 M5B (mipu 1060BOM COyIapeHUH ):

a) K MOKOSILIEMYCS TSDKEJIOMY Sy aToMa CBUHILA;

0) K mepBOHAYaJILHO MOKOUBIIEMYCS JIETKOMY CBOOOJHOMY siapy Li7?.

3agaua Ne 8

[IpoTton c kuHeTHuecko »Hepruedl T M NpHULIENBHBIM MapaMeTpoM b paccesuics Ha
KYJIOHOBCKOM I10JI€ HEMOJABMKHOIO si7jpa aroma 30ji0Ta. HaiiTn uMiyinbc, nepeiaHHblil JaHHOMY
A7IpY B PE3yIbTaTE PACCESIHHUS.

4.2 ®oHJ OLIECHOYHBIX CPEACTB AJIs MPOBeIeHUsI IPOMEKYTOYHOM aTTeCTANNU

Bonpocsl npoMe:KyTOYHOM aTTeCTalluM.

1. 3aKkoHBl TerUIoBOro u3nydeHus (3akoHbl Kupxroga, Credana-bonbimana,
cmenienus Buna, Panes-/xunca, nuznyyenus Buna, [lnanka).

2. ®otorddexT. YpaBHenue DitHmTeliHa 111 BHeHIHero ¢porosddexra.

3. JlaBaeHwue cBera.

4. Addexr Komnrona.

5 [Tpunun ITaynu. [lepuoanyeckas tabnuua snementoB . Y. Menneneesa.

6 Jlazepsl.

7. CocraB snpa. HykinoHbsl (IPOTOHBI M HEUTPOHBI). 3apsIOBOE U MAacCOBOE YHUCIO

snpa. M3oTomsl u n300apshl.



8. SInepHbie cuibl. DHEprus cBs3u sapa. O6o0ueyHas U KareiabHas MOJIENH Spa.

9. PagnoakTuBHOCTE. 3aKOH pPaJMOAaKTUBHOIO pacmajaa, a-pacnan, [3-pacman, y-
pacnan. IIpaBuna cmeenus.

10. Henenue saep. SlnepHele peakTopsl. SnepHas SHEpreTuka.

11. TepmosinepHbIe peakiuu.

12. OCHOBBI JJO3UMETPHH.

13. DOnemeHTapHbie yacTuilbl. OOIIHe cBeleHUE 00 3JIEMEHTAPHBIX YaCTUI[AX.

14. OyHIaMEHTAIbHBIE B3aUMOICHCTBUS.

15. ITonsiTHE O KBapKax.

S. IlepeyeHb OCHOBHOW W [JONMOJHHUTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOIUMOI
AJIs1 OCBOEHMS IV CHUIIMHBI (MOIYJIfA)

5.1 OcHoBHast IMTepaTypa:

1. Casenbes, U.B. Kypc oOmeii ¢usuku. B 3 1. Tom 3. KBanroBast ontuka. ATOMHas
¢m3uka. dusuka TBepmoro Tena. dusnka aTOMHOTO sIpa M AJIEMEHTapHBIX YaCTHIL y4eOHOe
nocobue / N.B. CaBenbeB. — Cankr-IlerepOypr: Jlans, 2018. — 320 c. — Pexxum nocryma:
https://e.lanbook.com/book/106893.

2. Uponos, N.E. 3agauu mo obmeii ¢pusuke: yuedHoe nocodue / M.E. UpomoB — CaHkT-
[TetepOypr: Jlans, 2018. — 420 c¢. — Pexxum goctyna: https://e.lanbook.com/book/99230.

3. Kanamuaukos, H.II. TlpakTukym mo pemieHuio 3amad mo oOmemy Kypcy (pu3uku.
OcHoBbl kBaHTOBOW (pu3uku. CTpoeHue BemiecTBa. ATOMHass W sigepHas ¢u3MKa: ydeOHOe
nocobue / H.II. Kanamuukos, H.M. KoxeBuukos, T.B. Koteipno, I'.I'. Cnupun; mox pex.
Kamamuukosa H. II. —  Canxr-IlerepOypr: Jlaws, 2014. — 240 c. —
https://e.lanbook.com/book/49468.

5.2 /lonoHUTeIbHAS JIUTEPaTypa:

1. I'paboBckuii, P. U. Kypc ¢usuku: yueOHble mocoOusi Ui CTYAEHTOB BY30B /
I'paboBckuii, Poctucnas MBanosuy; P. U. I'paboBckuii. - U3xa. 10-e, crep. - CII6. [u ap.]: Jlans,
2007. - 607 c.

2. Tpodumosa, T.W. Kypc ¢pusuku: yauedbHOE mocodue st HHKEHEPHO-TEXH. CIell. By30B
/ Tpoumona, Taucust sanosna; T. U. Tpodumona. - 16-e u3z., crep. - M.: Axkagemus, 2008. -
558 c.: un. - (Beiciiee npodeccnonanbHoe 00pa3oBaHue).

3. Tpodumona, T. . CoopHuUK 3a1a4 110 Kypcy (PU3MKH ¢ pemeHusIMU: yueOHoe mocodue
Uil CTyACHTOB By30B / TpodumoBa, Taucus MeanosHa; T. . Tpopumona. - U3a. 9-e, crep. -
M.: Bricmas mkouna, 2008. - 591 c.: ui.

4. Bonpkenmreitn, B. C. COopuHuk 3amad mno oOmemy Kkypcy ¢usukun / B. C.
Bonbkenmreiin. - CI16: Kamxusriit mup, 2006. - 328 c.

5. I'epmenson, E. M. Kypc oOmeii ¢usuku / E. M. T'epmienzon, H. H. Manos. - M.:
IIpocsemenue, 2002. - 352 c.

6. Jletnag, A. A. Kypc ¢usuku / A. A. [lernad. - M.: Beiciias mkona, 2002. - 717 c.

7. WUneun, B. A. Uctopus ¢usuxu / B. A. Unbun. -M.: 2003. - 272 c.

8. Uponos, U. E. 3amaun mo obOmeit ¢usuke /M. E. HUpomos. - CII6: U3maTenbcTBO
«JIanb», 2006. -416 c.

9. Kazako, A. I0. Metoanueckue oCHOBBI M3MepeHHi ¢u3ndeckux BenmuunH / A. HO.
Kazakos, H. A. Huxkumun, E. JI. bur-Jlasun. - Ilenza: IIT'TIY, 2006. - 24 c.

10. Kanamraukos, H. I1. OcuoBsl ¢puzuku. T. 2 / H. I1. Kanamuukos, M. A. CMOHIBIPEB.
-M.: dpoda, 2004. - 432 c.

11. Cagennes, 1. B. Kypc o6meit ¢puzuku. T. 3 / U. B. Casenbes. - M.: KHOPYC, 20009.
-368 c.

12. Cagennes, 1. B. Kypc o6meit ¢puzuku. T. 4 / U. B. Casenbes. - M.: KHOPYC, 20009.
-384 c.



13. Tpocumosa T.I1., ®upcos A.B. Kypc pusuxu. Konebanus u Bonusl. Teopus, 3agauun
U pemieHus: Yueb. mocobue A CTYACHTOB TEXHHUY. CIell. By30B. - M.: M3narenbckuii 1eHTp
«Axagemus», 2003. -256 c.

14. Tpocpumona, T. . Kypc ¢usuku / T.U. Tpopumosa. - M.: N3narenbckuii eHTp
«Axkagemus», 2007. - 560 c.

15. Yepnoynan, A. Y. ®uzuka. 3anaun ¢ otBeTamu U pemeHusmu / A. 1. YepHoymas. -
M.: KV, 2003. -352 c.

16. Inonbsckuii, 23.B. AtomHas ¢usuka. Tom 1. BBeagenue B aroMmHyl0 (GHU3UKY:
yuebnuk / 3.B. llnonsckuit. — Cankr-IlerepOypr: Jlanp, 2010. — 560 c. — Pexum goctyna:
https://e.lanbook.com/book/442.

17. Inonsckuit, 3.B. AtomHas ¢usuka. Tom 2. OCHOBBl KBAaHTOBOH MEXaHHKH W
CTPOCHHUE 3JIEKTPOHHOU 000y0uKku atoma: yueOHuk / 3.B. Ilnonsckuit — Canxrt-IleTepOypr:
Jlansb, 2010. — 448 c. — Pexum moctyna: https://e.lanbook.com/book/443.

5.3. llepuoguyeckne U3IaAHUA:

N3sectust BY3o0B. Cepust: ®usnka

®du3uka B LIKOJIE

®du3uka TBEpAOro Teia

Bectauk MI'Y. Cepusi: @usuka. AcCTpoHOMHUS
Bectaux CIIOI'Y. Cepusi: @usnka. Xumus

MBS

6. Ilepeyenr pecypcoB  HHGOPMAIHOHHO-TEJEKOMMYHMKAIMOHHON  ceTH
«HTEepHET», HEOOXOIMMBIX JIJIsl 0CBOEHHSI THCIUILIMHBI (MOTYJI51)

http://elibrary.ru/ eLIBRARY — HayuHas snekrpoHHas OuOIuOTEKA

http://www.edu.ru - Katamor oOpa3oBaTelbHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas sHUMKIIONEAUS «BUKUIIEIAA»

http://www.college.ru - caiir, CONIEpXKAIIMM  OTKPBITBIE  y4COHHKH 110
€CTECTBEHHOHAYYHBIM TUCIMILTHHAM

http://www.edu.ru - Poccuiickoe oOpazoBanue - deaepanbHbiii OPTAL.

http://www.elementy.ru - caiit, cojepkaumii HWHPOPMALKIO MO BCEM pasjeiaM
JTUCLIAIUTHHBI

http://www.krugosvet.ru - cereBas sHiukiIoneaus «Kpyrocser».

http://www.naturalscience.ru - caiiT, MOCBSIIEHHBIN BOITPOCAM €CTECTBO3HAHHMS

7. Meroauyeckue yKazaHHMsA [Jsi O0yYalOIIMXCS 10 OCBOCHHMIO JMCHMILIMHBI
(MoxyJis)

PexoMeHgauMU 1O OCBOCHUI0 IMCUMIUIMHBI Ha JICKIMOHHBIX 3aHATHUAX: IIEpel
OUepeHOMN JeKIMe HeoOX0IUMO MPOCMOTPETh MO KOHCHEKTY M PEKOMEHIOBAaHHOW Yy4eOHOU
JIUTEepaType MaTtepHuai MpeabIayLie JeKIUH; O0erIo 03HAKOMUTBCS C COJIEpKAHUEM O4YepeaHOM
JIeKIIMM TIO0 OCHOBHBIM HCTOYHHMKAM JIUTEPAaTYpbl B COOTBETCTBUM C paboyeil mporpaMmoii
IUCUMIUIMHBI, TPU 3aTPYyIHEHHUSIX HEOOXOOMMO OOpaTHUThCS K JEKTOpy Mo rpaduky ero
KOHCYJIbTAlIUM WM HA MIPAKTUYECKUX 3aHATUSAX.

PexoMeHaauMU 10 OCBOCHUIO AUCHUILIMHBI HA MPAKTHYECKHUX 3AHATUAX: HA 3aHATUA
HOCHUTBH KOHCIIEKT JIEKIUI U PEKOMEHIOBAaHHBIN COOPHUK 3a/1a4; 10 0UYEPETHOTrO MPAKTHYECKOTO
3aHATHUS 10 KOHCIIEKTY M PEKOMEHIOBAaHHOM y4eOHOM IuTepaType npopaboTars TEOPETHUYESCKHMA
Marepuan, COOTBETCTBYIOLIUM TEMBI 3aHATHs; B Hadajlle 3aHATUM 3a4aThb IIPETOJABATEIIO
BOIIPOCHI 10 MaTepualy, BbI3BABIIEMY 3aTPYJHEHUsS B IIOHUMAHUU M OCBOCHUU IIPU PELICHUH
3a/1a4, 3aJaHHBIX JUIsl CAMOCTOSTEIIBHOTO PEIICHUS.

PexoMeHnpanuu no pemeHnI0 (pu3n4ecKux 3agayq

BuumarenbHO mpouuTanTe YCIOBUE 3afadd. EciIM IO3BOJISET XapakTep 3ajayu,
00s13aTeNIbHO ClIeNIaliTe CXeMAaTUYEeCKUH PHUCYHOK, TOSCHSIOMMN ee cymHocTh. Ha pucyHke


http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.elementy.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

HEOO0XOMMO TI0Ka3aTh BCE BEKTOPHBIC BEJIMYMHBI, UCHOJB3yeMbIe B 33jJadye. JDTO BO MHOTHUX
CllydasiX pe3Ko 00Jerdaer Kak MOMCK PEIICHHUs, TaK U CaMO peIlleHHe.

3amauum crnenyeT peuiatb B oOmeM Buje. Jist 3Toro Hy)KHO 00O3HAYUTh BCE BETUYMHBI
COOTBETCTBYIOLIUMH  OyKBaMH, U C TIOMOLIbIO  (PU3MYECKMX 3aKOHOB  YCTAaHOBHTH
MaTEMaTHUYECKYIO CBSI3b MEXAY MCXOJHBIMM JAHHBIMU M MCKOMOH BenuuuHOW. IIpm 3Tom Bce
MaTeMaTH4ecKue MpeoOpa3oBaHuss HEOOXOAUMO COMPOBOXAATH MOJIPOOHBIM 00BsACHEHHEM. B
pe3yibTare MOJy4aeTcsl OJHO WIJIM HECKOJBKO YpaBHEHHH, W (U3MYecKas 3agada CBOJUTCA K
MaTeMaTH4ECKOM.

[TomyynB A7 MCKOMOW BENMYMHBI pEIIeHHE B OOIIeM BHUJAE, HY)KHO IPOBEPHUTH €&
HanMmeHoBaHue B cucteme CU. HeBepHoe HauMeHOBaHME €CTh SIBHBIM MPU3HAK OMIMOOYHOCTH
peLieHus.

Y6eauBmuch, 4to 0o0IIee pelieHre BEpHO, B HEro MOICTABISIOT YMCIOBBbIE 3HAYCHUS
BemmuuH B CU. Ecim ucxXonHble WIM KOHEYHBIE BEJIMYMHBI 3HAYUTEIBHO OOJIBIIE WIH
3HAUUTEIBHO MEHBIIE €IMHHUIBI, TO YHUCJa MULIYyT B CTaHJAPTHOM BHJE. Tak Kak YHCIIOBBIE
3Ha4eHUs (U3MUYECKUX BEIMYMH BcCerjga OBIBAIOT MPHOMMKEHHBIMHM, TO TIPH pacdyerax
HEO0XOAUMO OKPYTJIISTh PEe3yibTar.

[TomyynB YHCIOBOM OTBET, HYXHO OLEHHTH €ro MpaBIoNoJo0HOCTh. Takas oueHka
MOJKET B psijie CllydaeB OOHAPYKUTh OIIMOOYHOCTD TOJTYUYEHHOTO Pe3yibTaTa.

8. Ilepeyenb UHPOPMANMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYIECTBICHUH
o0pa3oBaTeIbHOIO Mpouecca No AMCUMILINHE (MOAYJ/I10) (IPH HEOOXOAMMOCTH)

8.1 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOI0 OGecTeYeHus!
MicrosoftWindows 8, 10
Microsoft Office Professional Plus

8.2 Ilepeyenb He0OXOAMMBIX HHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM

B nporrecce paboThl HaJy KYpcOM CTYIEHTBI MOTYT HCIIOJIh30BATh AIEKTPOHHBIE YUeOHbBIS
nocoOus, pa3MEIlEeHHbIE B CETH MHTEPHET, a TAaKKe€ KHHUTU JJIEKTPOHHOW OMOIMOTEHHOM
CHUCTEMBI.

http://elibrary.ru/ eLIBRARY — HayuHast anekrpoHHas OuOIuoTEKA.

http://www.edu.ru - KaTtanor o6pa3zoBateibHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas >HUMKIIONEAUS «BUKUITE AN,

http://www.college.ru - caiir, CONIEpXKAIM  OTKPBITBIE  y4COHHKH 110
€CTECTBEHHOHAYYHBIM TUCITUTUIMHAM.

http://www.edu.ru - Poccuiickoe oOpazoBanue - @eepanbHbiii OPTAL.

http://www.krugosvet.ru - cereBas sHiukIoneaus: «Kpyrocser».

http://www.naturalscience.ru - caiiT, MOCBSIIEHHBIN BOITPOCAM €CTECTBO3HAHMSL.

9. MarepnanbHo-TexHH4Yeckass 0a3a, HeoOXoaMMas [JIsi  OCYLIECTBJICHHS
00pa3oBaTeIbLHOr0 Mpouecca No JMCUUIINHE (MOTYJII0)

MatepruallbHO-TEXHHYECKOE 00ECTICUeHHE T CIUTUTUHBI

No Bun pabor
(MOAymsl) U OCHAIIEHHOCTD

1. JlekMoHHBIE 3aHATHS | Y4eOHas ayJuTOpHS JUIsl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacuonap, yin. CopmoBckas, 173, Ne22

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs),  IEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B c€Thb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaToOpHble KOMIUIEKCH Uil y4eOHOMU
MIPAKTUYECKOW M TMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JUCHUIUINHAM



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

CeMuHapCcKHE 3aHATHSA

VYueOHas ayauTopus Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs), IMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaToOpHble KOMIUIEKCH Uil yueOHOMH
MIPAKTUYECKOW M IMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIHUCHUIUINHAM

I'pynmossre
(MEAMBUIYaTIbHBIC)
KOHCYJIbTALINKU

VYueOHas ayauTopus Ui NPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEMHHAPCKOTO TUIa

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHast  MeOenb  (CTOJIBI,  CTYNbs), IMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B c€Thb MHTEpHET, IpOEeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaToOpHble KOMIUIEKCH Uil yueOHOMH
MIPAKTUYECKOW M IMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JHUCHUIUINHAM

Texymuili  KOHTpOIIb,

VYueOHas ayauTopus Ui NPOBEACHUS 3aHATUH JIEKLIMOHHOTO,

IIPOMEKYTOUHAs CEMHHAPCKOTO TUIa

aTTecTalus 350080 r. Kpacnonap, yin. CopmoBckast, 173, Ne22
VYueOHast  MeOenb  (CTOJIBI,  CTYNbs), IMEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B ceThb MHTEpHET, IpOEeKTOp, 3KpaH,
MeJoBasi JI0CKa, J1abopaToOpHble KOMIUIEKCH Uil yuyeOHOU
MIPAKTUYECKOW M TMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JTUCIUIUIMHAM

CamocTosiTenbHas bubmuoreka (Kpacnonap, yin. CopmoBckas, 173)

pabora YueOHass  mebOenb  (CTONBI,  CTYNbs), THEPCOHAIBHBIC

KOMIIBKOTCPEI C BBIXOJOM B CCTh I/IHTepHeT.




