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MOAIKUCH

PaGouas mporpaMma TUCHUIUIMHBI YTBEPKJIEHA HA 3aceqaHuM Kadeapsbl
TEXHOJIOTUH U MPEANPUHUMATEIHCTBA
npotokon Ne 13 «21» mas 2024 r.

3aBenyroumii kadeapoit f' .
TE€XHOJIOTUHU U MPEANPUHAMATEIIbCTBA Caxxnna H.M. — = /

1o I/l’é];

YTBepxkaeHa Ha 3aceaHUH YYEOHO-METOANYECKOM KOMUCCUH (paKyIbTeTa
NeJaroruky, ICUX0JOTUA U KOMMYHUKATUBUCTUKH

npoTtokoJ Ne 10 «28» mas 2024 r.
[Ipencenarens YMK dakynbreta 'pedennukoBa B.M. %

/ #7 nonnuce

PenenseHTnl:

boraroB H.M. 3aBenyroumii kadenpoit ¢pu3nku ¥ HHOOPMALMOHHBIX CHCTEM
busuko-rexunueckoro ¢akyiapreta ®I'BOY BO «Kyol'Y» moktop Qusmko-
MaTeMaTHYECKUX Hayk, mpodeccop

[TomoBomoB FO.A. T'enepanbubiit  aupektop OO0  «KIIK», kanampat
MeJarorMYeCKuX HayK, JOIEHT



1. ]_le.]'llfl H 3aJaY1 U3YYCHUSA TUCHUIIJIUHBI

1.1 leap AuCHUNINHBI
SBISIETCS (POPMUPOBAHUE CUCTEMATU3WPOBAHHBIX 3HAHWW, YMEHUN M HABBIKOB B 00JIaCTH
o01Iei ¥ SKCIIepUMEHTaTbHOU (PU3UKU KaK 0a3bl 0CBOEHUS (PU3UKO-MATEMAaTUIECKIX TUCITUTUINH.

1.2 3agauu TMCHUILIAHBI
B pesynbrare wu3yudeHUs TUCHUIUIMHBI CTYIACHTBI JOJDKHBI BJIQJ€Th OCHOBHBIMHU
MOHSITUSIMA MOJYJISl; YMETh pellaTh TUIOBBIC 33/1a4d, UMETh HABBIKM Pa0OTHI CO CIICIUATBHON

buznyecKkoil TuTepaTypoi, yMeTh HCIIOJIb30BaTh MaTeMaTHUECKHM annapat (pU3UKY 1S pereHus
TEOPETUUECKUX U MPUKIIATHBIX 3a/1a4.

1.3 MecTo aAucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuuruinHa AToMHass M siiepHas (u3Mka sABnseTcd 0a30BbIM TEOPETUYECKUM U
NPaKTUYECKUM OCHOBAHMEM JUJIsl TOATOTOBKHU OaKaiaBpoB MO BTOpoMY Npoduiio « Pusnkay

N3ydenune aucuuIuinHel 0a3upyeTcs Ha 3HaHUX, YMEHUAX, HABBIKAX, C(POPMUPOBAaHHBIX B
IIPOLIECCE U3YUEHUS AUCHUIUINH: « DJIIEKTPUYECTBO U MAarHETU3M», « DJIEKTPOIMHAMUKA U TEOPUS
OTHOCUTEIIBHOCTH.

OcBoeHME MAaHHON IUCLMIUIMHBI SIBJISETCS OCHOBOM ISl IOCJIEAYIOILIEr0 H3y4eHUs
Moxayie: «MamuHoBeneHue», «MarepuagoBeaeHue», a Takke Ui MOCIEAYIOLIEro
IIPOXOXKJICHUST INEJAaroru4ecKod IPAKTUKH, TIOArOTOBKH K MTOIOBOM TIOCYAApCTBEHHOU
aTTECTALINN.

1.4 IlepevyeHb MIaAHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHUS MO JUCUMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

B coBokymHOCTM ¢ JpyruMU JIHCHMIUIMHAMH 0a30BOM M BapUaTHUBHOW YacTH
npodeccuonanpHoro mukia OI'OC BO jgucuuninHa «ATOMHAs M sfaepHas (QHU3UKa»
obecrieunBaeT MHCTpyMEHTapuil (hOPMHUPOBAHMSI CISAYIONIMX KOMIIETEHITUI OaKalaBpoB

Kon n HanMeHoBaHNe HHIUKATOPA TOCTIKEHUS PesynbTaThl 00ydeHUs 1O TUCITUTUTHHE
KOMIIETEHIIHH

IIK-1. Cnoco6eH ocBauBaTh U HCNOJIb30BATH 0230Bble HAYYHO-TeOpeTHYECKUe 3HAHUS 1

NMpaKkTHYecKHe YMEHHUs N0 NpeAMeTY B NPodecCHOHAIbHOM 1eSITeIbHOCTH

HIIK-1.1. Tlonumaer CYIIHOCTb, | 3HACT MPEIMET, IeJIb, 33a4l U METOJIbl (PU3UKHU, €€ MECTO B
3aKOHOMEPHOCTH, TPUHIHUIBI 4 OCOOCHHOCTH | CHCTEME HayK; (yHAaMEHTaJIbHbIC (DU3NYCCKHE TCOPUH U
U3y4aeMbIX SIBICHUI ¥ TIPOIECCOB, 0a30BBIX | 3aKOHBI; IOHUMATh, AHAM3UPOBATH (PU3MUYCCKYIO CYNHOCTh
Teopuid B 001acTH (PU3UKK U TEXHOJIOTHH SIBJICHUH M IPOIIECCOB, MPOMCXOISANINX B IPUPOJIC H TEXHUKE
yMeeT IpruoOpeTaTh HOBbIE HAYYHO-TEOPETUICCKIE 3HAHMS
BlIaJiceT HaBBIKAMHM MPUMEHEHUS (QU3NIECKUX TEOPUH K
aHaMW3y TNPOCTEHIINX TEOPETHUECKHMX W TPHUKIATHBIX
BOIIPOCOB

IK-2 Cnoco6eH KOHCTPYHUPOBATh cojiep:KaHue 00pa30BaHusl B PeAMeTHOM 00J1aCTH B COOTBETCTBHHU

¢ TpedoBanussMu @I'OC 0CHOBHOIO M Cpe/IHero o01ero 00pa3oBaHus, C yPOBHEM Pa3BUTHSI COBPeMEHHOI
HAYKH H ¢ Y4€TOM BO3PACTHBIX 0COOEHHOCTEH 00yUalommuXxcsi

HIIK-2.1. OnpenensieT MpUOPUTETHEIE 3Ha€T METOAbl W TPHEMBI TIOCTAHOBKH (PUINIECKOTO
HarpasJIeHUs Pa3BUTHsI 00pa30BaTEIbHOM 9KCIIEPUMEHTA, CHOCOOBI €ro MaTeMaTH4ecKoW 00paboTKH;
cucremsl PO, TpeboBanus ®I'OC, npumepHbIX 3HATh METO/IbI U NPUEMBI PELIEHUS] KOHKPETHBIX (PH3HYECKUX
00pazoBaTeNbHBIX IPOTPaMM 110 y4eOHBIM 3a1a4, GU3MYECKUE MPUIOKEHHSI MaTeMaTHYECKUX MOHITHI
npeameram «Duzuka» u «TexHOmOrus» yMeeT NpUMEHSTH 0a30Bble 3HAHUS Ul PEIUCHMS

TCOPETHYCCKMX W MNPAKTUYCCKUX (U3UYCCKUX 3aj]ad,
MPAaBUJIBHO OPraHU30BBIBATh (U3UYECKHE HAOIIOACHUS W
JKCIIEPUMEHTHI, aHAIIM3UPOBATh ux pe3yJIbTaTHI,
OCYIIECTBIISITh TIOCTPOCHHWE MAaTeMaTHYECKUX MoOJeiei
(U3NIECKUX ABJICHUN U MPOIECCOB




KOL[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHUS Pe3yJ’ILTaTLI 06yquI/m 10 JTUCLHUIITIMHE
KOMIICTCHIIH

BIIaJieeT HAaBBIKAMH MPOBENCHUS GU3HMIECKUX HAOIIONCHUN 1
9KCIIEPUMEHTOB, PEHICHHs MPOCTEHIINX TEOPETUISCKUX M
TIPUKJIAIHBIX 337124

2. CTpyKTYypa M cofiep:KaHue JMCIHIIIHHbI

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI 110 BHAaM pador

O6mas TpynoémkocTs auciuiuinabl b1.0.08.07 ATomHas u sipepHas pU3UKa COCTABISIET
3 3au.en. (108 wacoB) mx pacmpeneneHUE MO BHIAaM PaOOT MPEACTaBIEHO B Tabmuie (01
cmyoenmos ODO).

Bun yueGHO#t paboTh Bcero Cemectpsl
4acoB (gackl)

5
KonrakTHas padoTa, B TOM 4ucJe: 48,3 48,3
AynuMTOpHBIe 3aHATHS (BCEro): 42 42
3aHATHS JIEKIMOHHOTO THIIA 16 16 - - -
JlabopaTopHsbIe 3aHATHS - - - - -
3aHsATHS CEMHHAPCKOTO THIA (CEMUHAPHL, IPAKTUYECKUE 3aHSTHUS) 28 28 - - -
HNuas xoHTaKTHas pabora:
Kontpons camocrosrensHoii pabotel (KCP) 4 4
[TpomexyTtounas arrecranus (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHCJIe: 24 24

Kypcoas pabora

[TpopaboTka y4eOHOro (TeOpeTHYecKoro) MaTepuaa 8 8 - - -
BeInonHeHNe WHANBUIYAIBHBIX 3a1aHUH (TIOATOTOBKA COOOIICHUIA, g 3 ) ) )
TIpe3eHTaIHN)
Pegepar 4 4 - - -
IToaroToBKa K TEKYLIEMY KOHTPOJIIO 4 4 - - -
Kontpoasb: 35,7 35,7
IToaroroBka K 9K3aMeHy 35,7 35,7
Oo01asi TpyA0eMKOCTh yac. 108 108 - - -
B TOM YHCJI€ KOHTAKTHAS 483 483
padoTta
3a4. e 3 3

2.2 CTpyKTypa MOaYJIfA:

Pacnipenenenne BugoB yaeOHOM pabOTH M UX TPYAOEMKOCTH IO pa3ienaM AUCIHUILTAHBI
«ATomHas u saepHas Gusnukay (0asa cmyoenmos ODO).



KonuuecTBo uacoB

o
pi\i—ue HanMeHOBAHHE PA3IENOB AynutopHas CamocrosiTenbHas
na Bcero paboTa paboTa
JI 113 JIP
Kpartkuit 0030p uctopuu pa3Burus,
1 aTOMHOM U siiepHOi pu3uku. TerioBoe g 5 5 ) 4
' nzinydenne. Poroaddekr. [lapnenue
ceeta. Db dexr KomnroHa.
2. Mopenu ctpoeHus aroma 6 2 2 2
Atom Bonopoaa o bopy. Bomnnsl ne
3. Bpoiina. CooTHolieHue HeonpeaenaéHHO- 8 2 4 - 2
crei ['elizenOepra.
4 IIpunnun ITaynu. Ilepuoanueckas ] ) 4 i )
) cuctema deMmenToB J[. 1. Menneneena.
5 CocraB atoMHoOTO sizpa. Jledext macc. ] ’ 4 )
) DHeprus CBsI3u.
Penrrenosckoe nznyuenue. Jlazepst.
6. MeTo1bI HAOIOACHUS U PETUCTPAITUN 10 2 4 - 4
PaInOaKTUBHBIX M3ITyUCHHH.
7 PamnoakTuBHBIN pacman. 3akoH 10 ) 4 i 4
PaZnoaKTUBHOTO paclajia.
3 PangmoakTBHOE M3ITydeHHE, €TO BUIBI. 10 ) 4 i 4
) SlnepHble peakiyu. SnepHas sHEpreTuka.
Bcero 16 28 24

2.3 Conepxxanue pa3iesioB JUCHUNIMHBI:
2.3.1 3ausTHA JEeKIIHOHHOI'0 THIIA




Ne dopma
HaumenoBanwue pasnenoB CopneprxaHue pasziena TEKyILero
KOHTPOJIS

1. Kpatkwuii 0630p ucTopun pa3BUTHS TemoBoe n3nyueHre. XapakTepUCTUKH Ycrubiid
ATOMHOM U SIEPHON (DU3HUKH. TEIJIOBOTO M3Iy4eHust. AGCOMOTHO yépHOoe U | ompoc,
TennoBoe n3nmyyeHue. cepoe tena. 3akon Kupxroga. MUCbMEHHBII
dororddexr. ®oronbl. DoTorddekT. YpaBHEHHE ompoc

OiHireiHa. @oTo3eMeHT,
(hOTOYMHOKHTEIIB, HIIEKTPOHHO-ONTHYECKUH
npeoOpa3oBaTelb.
OneiTel BaBunosa. JlaBineHue cBera.
Jasmenne cBeta. dddekr OmnriTel JIebeneBa. PeHTreHOBCKOE H3TyUeHHE.
Kommnrona. TopMO3HOE U XapaKTEPUCTUYECKOE U3ITyUEHNUE
1 ux cnektpsl. Dhdexr Kommrona.
IIpumeHeHne peHTTeHOBCKUX JIy4eil.
2.  |Monenu cTpoeHUsI aTOMOB Mopenu cTpOCHHS aTOMOB Pedepar
3. Omeitel  Pesepdopnma.  IlnamerapHas | YcTHbIH
Mozenb aroma. Iloctymater bopa. Mogmens | ompoc,
atoma Bojgopona mno bopy. ChekrpanbHble | IUCHMEHHBIN
CepUU M3IY4YeHHs AaTOMapHOro BOJOpOJaA. | ompoc
KBanToBO-MexaHHYECKast UHTEPIPETALUS
Atom Bonopoaa o bopy.
noctynaroB bopa. IlpuHnum cooTBeTCTBUSL.
Omnsitel @panka u I'epua. Oneitel HITepHa u
I'epnaxa. KBaHTOBaHME SHEpruM, MOMEHTa
AMIyJbCca W TPOCKIHH MOMEHTa HMITYJbCA.
CIiiH ¥ MarHUTHBIA MOMEHT 3JIEKTPOHA.

4. IIpunuun Iaynu [lepuoanueckas KBanTtoBbIe yncia 37€KTpOHA B aTOME. Ycrubiid

cucrema 3neMeHToB Menneneesa. | [Ipunnun [Taynu. [lepuonnueckas cucrema ormpoc,
3J1eMeHTOB MeHieneeBa. HUCbMEHHBIHN
ompoc

5. |CoctaB aromHoro sapa. Jlepexr CocraB sapa. HykimoHs! (MpOTOHBI U YcTHbii
Macc. DHEeprus CBSI3M. HEUTPOHBI). 3apsa U MACCOBOE YHCIIO SIpA. ompoc,

H3oTorms! 1 1300aphI. MIMCHbMEHHBIN
SnepHble cunbl. DHEpPrust CBA3U AApa. omnpoc
O0ooueyHas ¥ KaneJabHas MOJISIH sIIpa.

6. |PenTreHoBckoe M3IydeHUE. CroHTaHHOE U BBIHYXKJICHHOE Vel
Jlazepsr. uznyuyeHue. AKTUBHas cpena. Jlazepsl. ompoc,
Mertobl HaOIIOACHUS U [TpuHuMD paboThl M YCTPOHCTBO TeHid- MUCbMEHHBII
PETHUCTpAIH PATHOAKTUBHBIX HEOHOBOT0 Ja3epa. [IpumeHeHue na3epos. omnpoc
W3JIYYEHUH.

7. PamnoakTuBHBIN pacmas. 3akoH PamnoakTHBHOCTE. 3aKOH Ycrubiid
PannoaKTUBHOTO pacmaja. PannoaKTUBHOTO paclaja, a-pacrai, a- ompoc,
PangmoakTBHOE M3ITydeHHE, €To pacmaz, y-u3inyuenue. [IpaBuino cmenieHus. MTUCHMEHHBIN
BUJIBI. [IprMeHeHMe pagoaKTUBHBIX H30TOIOB. ompoc

Snepusie peakiuu. [Ipumepsl saepHbIX
Snepusie peakuu. SnepHas MpeBpaIieHui o1 JeHCTBUEM a-4aCTHIL,
SHepreTuKa. MPOTOHOB, HEHPOHOB U Y-KBAaHTOB.
Henenue saep. Llennsle peakuuu
JleneHus. SInepHble peakTophl Ha TEIJIOBBIX U
OBICTPBIX HEHTpOHAX. SlnepHas sSHepreTuka.
Peakuuu cunTesa, ycnoBus UxX
OCYILECTBIICHUS. Y IpaBJIIEeMbIi
TEPMOSIJIEPHBIA CHHTE3.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
CtpyKTypa MpakTHYECKUX 3aHATUNA B OOIIEM TaKOBa:
1. IIpoBepka HaMHUMs BBITOJTHEHHOTO 3aJaHUSI CAMOCTOSTEIILHOU PabOTHI.

2. BribopouHast mpoBepKa HAIMYKS U MPABUIBHOCTH BBIITOJIHEHHUS JOMAIITHETO 3a/1aHus.
3. Pa30op TUNMYHBIX OMMOOK, BO3HUKIINX B CAMOCTOSTEIIbHOM padoTe.
4. PaccMoTpeHUE TEOPETUYECKUX OCHOBAHUM JIJI MPAKTUKHU TEKYILEH TEMBI.



5. Pa3bop mpakTU4eCKHX METOJIOB M PEIICHNE COOTBETCTBYIOMINX 3a/1a4.
6. KoppektupoBka 3a1aHuii 1711 CaMOCTOSITEIHHOW paOOTHI CTYICHTOB.
Ha HeKOTOpBIX MPAKTUYECKHUX 3aHATHUAX MPOBOAUTCS ayAUTOPHAsI KOHTPOJIbHAs paboTa.

Tembl ceMMHAPOB MO TUCIHUILINHE
1. Kparkuit 0030p HCTOpUHU pa3BUTHsI ATOMHOU | siiepHOM Gpu3nuku. TermioBoe u3aydeHue.
®otordpdexr. [aBnenue cera. dpdexr Komnrona.

2. Moaenu CTpoeHHsI aTOMOB

3. Atom Bomopona no bopy. Bonusl ne Bbpoitnsg. CooTHouieHne HeompeneaéHHOCTel
['eit3enOepra.

4. Tlpunuun Ilaynu. Ilepuonnueckas cuctema 3yneMeHTOB MeHeneeBa. PeHTreHoBCKOE
n3inyudenue. Jlazepsl.

5. CocraB aromHoro sizpa. Jledhekt macc. DHEprus CBs3H.

6. PenrtrenoBckoe wuzmydenue. Jlazeppl. MeTonbl HaOMIOAEHUS W PETHUCTPALMH
PaauOaKTUBHBIX U3TyUYECHUM.

7. PagnoakTHBHBIN pacnajl. 3aKOH paIMOAKTUBHOTO pacnaja. PaqnoakTUBHOE U3TyUYECHHE,
ero BUABL. SlnepHsle peakuuu. S nepHas SHepreTuka.

2.3.3 JIaGopaTopHBbIe 3aHATHS
He npedycmompeno

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (MP0EKTOB)
He npedycmompeno

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
00y4arouuXcH Mo JUCUMUILIIMHE (MOTYJII0)

CaMocrtosiTennbHasi paboTa CTYJIEHTOB MO JUCIHUILUIMHE COCTOWT W3  3aJaHMIA,
COOTBETCTBYIOIIUX KaXJIOMYy IIPAKTUYECKOMY 3aHATHIO.

BreayauropabiMu (hopMaMy U HHCTPYMEHTaAMH CAMOCTOSITETTbHOM paOOThI CTYACHTOB 10
JUCLHUTIIINHE SBIISFOTCS:

* BBIMOJHEHHUE JOMAITHUX 33JJaHUH (MPAKTUIECKUX U TEOPETHUECKUX );

* BBIMOJHEHHE JIOMAIIHUX KOHTPOJIbHBIX paboT (Kak CpeACcTBO IMOATOTOBKH K
ayTMTOPHBIM KOHTPOJIBHBIM paboTaMm);

* TOJrOTOBKAa K MPAKTUYECKUM 3aHATHIM, paboTa ¢ JEKIIMOHHBIM MaTepHalIoM;

* IOJArOTOBKA K OK3aMEHY.

Buapl camocTosiTennbHON paboThI CTYICHTOB:
Pabora ¢ Hay4HO# M yueOHO-METOIUUECKOM TUTEepaTypoii (YKa3bIBaeTcs Jasee).
[TpoxoxaeHne TeCTUpOBaHUS O0YUAIOIIEro M KOHTPOJIUPYIOLIETO XapaKkTepa.
Hanwucanue pedepaToB (mpuMepHbIe TEMbI YKa3bIBAIOTCA Jajiee)
U3y4YeHHEe 00s3aTeNIbHOM U JOTIOHUTEIbHON JTUTEPATYPhl;
BBITIOJIHEHHE CAMOCTOSITEIBHBIX 3a/IaHUM Ha MPAKTUYECKUX 3aHATHUSAX;
MOMCK UH(OpPMAIIUHU T10 33JaHHOM Teme B ceTu MHTepHeT;
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb BBITIOJIHEHHBIX 3aaHUM;
MOJIMOTOBKA K HAITMCAHUIO KOHTPOJIBHBIX paboT, TECTOB, cAayda IK3aMeHa.

NN R =

IepeyeHp yueOHO-METOAMICCKOTO O0CCIICUCHUS TUCIIMILIMHBI IO BBIMIOJIHCHUIO
HaunmenoBanue o
Ne CaMOCTOSITEILHON pabOThI

pa3zena
1 2 3

1. IIpopaboTka yuebHOTO [CaBenbes, 1. B. Kypc o0melt pusnku [DaekTpoHHBINH pecypc] : yueOHoe mocobue
(TEeOpeTHYECKOTO) :B 5 1. T.5 : KpanroBas ontmka. AtomMHas ¢u3nka. Ousnka TBEPAOTO Tea.
MaTepuaia




2. BrimonHenue dusnka aTOMHOTO spa U daeMeHTapHbIx yactuil / Y. B. CaBennwes. - CI16.: Jlanb,
AHIUBUYATHHBIX 2011. - 384 c. - https://e.lanbook.com/reader/book/708/#authors.
3ananui (moarotoBka |Kamamrawmkos, H.IT. TIpakTukyM 1Mo pemieHHo 3a7ad Mo o0ImeMy Kypcy (U3UKH.
co00IIeHHH, OcHoBbI KBaHTOBOHM (hn3uku. CTpoeHue BeuecTBa. ATOMHAS U siiepHast (GU3HMKa:
MIPE3CHTAIHI) yuebnoe mocodbue / H.IT. Kanamaukos, H.M. Koxesuukos, T.B. Koteipino, I'.T".
3. Pedepar Crupus; nox pea. Kanamnukosa H. I1. — Cankr-IlerepOypr: Jlans, 2014. — 240
4. TTOArOTOBKA K c. — https://e.lanbook.com/book/49468.
TEKYLIEMY KOHTPOJIIO

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

B cootBerctBum ¢ TpeboBanusmMu ®I'OC mpu peanuzanuu pa3aMyHbBIX BUIOB Y4eOHOH
pabotel B mporecce u3ydeHHs Moayis «OOmas W OKCHepUMEHTanbHas  (U3HKa»
IpelycMaTpUBAeTCsl HWCIIOJIIb30BaHME B y4eOHOM TMIpoLecce CIENYIONIMX AaKTHUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHITHIA:

® JICKIIUH;

® TECTUPOBAHUS C HCIOJIb30BAHUEM AaKTUBHBIX M HMHTEPAKTHUBHBIX ()OpPM MPOBEIEHUS
3aHATHH;

® [I0/IrOTOBKA MUCHMEHHBIX peepaToB 1o TeMaM Kypca.

Temoit pedepara momkHA OBITH UCTOPHUS OTKPBITUS KOHKPETHOTO (PU3MYECKOTO 3aKOHA
WIN pa3BUTHE MPEACTaBICHUN O MPUPOJie KOHKpeTHOro sBieHus. Kpome Toro, Temoit pedepara
MOJKET CIY>KUTh Hay4Has IeATeIbHOCTh B 001aCTU PU3UKU OTAEIbHBIX YYEHBIX M HAYYHBIX LIKOJI.

[Ipu opraHuM3anuu CaMOCTOSTENBHOW paOOThl 3aHATUH HCHONB3YIOTCS CIEAYIOIINE
o0Opa3oBaTesibHble TEXHOJIOIHH: Y4eOHO-METOUYECKOE COMMPOBOXKACHNE NUCHHUIUINHBI, paboTa ¢
JTUTEPATypOM, TAKEThl MIPUKIIATHBIX MPOTPaMM, JOKaIbHbIE (YHUBEPCUTETCKHUE, (DaKyIbTETCKUE,
KadeapanbHbIe) U rI100aTbHbIE KOMIIBIOTEPHBIE CETH | JIP.

HHTepakTHBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH, UCTIOIb3yEMbIE B Ay AUTOPHBIX 3aHATUIX

Cemectp Bup 3anatus Hcnonb3yemble UHTEPAKTUBHBIE KonuuecTBo wacos
(JI, ITP) 00pa3oBaTeNbHbIC TEXHOJOTHH
5 JI Coznanne MIPOOIEMHBIX CUTYaIlnH, HCIIOJIb30BaHNUE 2
KOMITBIOTEPHBIX JIEMOHCTPAIHil
KomrektuBHOE penieHne (uU3MYecKWX 3amad M TECTOBBIX 14
1P 3a/IaHni, paboTa B MaJIbIX TpyIIax

4. OueHoYHbIe H METOAUYECKHE MATEPHAJIbI
4.1 OueHo4HbIe cpeacTBA AJIs1 TEKYLIero KOHTPOJISl yCIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTalnu

OneHouyHbIe CpeACTBa MpelHa3HAYeHbl JJIsi KOHTPOJS M OLIEHKH 00pa3oBaTelbHbIX
JOCTIDKEHUH  00ydaromMXCsl, OCBOMBIIUX MpPOTpaMMy YUeOHOM IUCHMIUIMHBI «HAa3BaHHE
JUCLHUTIIIUHBD.

OneHouHbIE CpeCTBA BKIKOYAET KOHTPOJIbHBIE MAaTEPUaibl ISl IPOBEACHUS TEKYIero
KOHTpoJIsA B ¢opMe I0KJIaJa-Ipe3eHTalud Mo MpoOJIeMHBIM BOMpPOCAM, Pa3HOYPOBHEBBIX
3aaHHii ¥ MPOMEKYTOYHOI aTTecTalMu B (hopMe BOIPOCOB K IK3aMEHY.

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI] C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMH

3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.
— IIpY HEOOXOMMOCTH UHBATIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS JONOJHUTENBHOE BPEMS JUIsl TIOATOTOBKY OTBETA HA SK3aMEHE;

— P NIPOBEJICHUU MPOLIETYPhl OLICHUBAHMSI PE3yJIbTaTOB 00YyUYEeHUS MHBAIMJIOB U JIUI C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 310POBbsI MPEAYCMATPUBAETCS UCIIOIb30BAaHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHIWBUIYATbHBIMU OCOOCHHOCTSMU;



— MIPU HEOOXOJUMOCTH TSI OOYYAIOIINXCS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3/TOPOBBS
U UHBaJUAOB IIpOLleypa OLIEHUBAHUS pE3ylbTaTOB OOYYEHHUS 1O JUCHUILUIMHE MOKET
MPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHus pe3yJabTaTOB OOY4YEHMs] MHBAJIUIOB U JIMI[ C OTPaHUYEHHBIMH
BO3MOKHOCTSIMUA 3J0pPOBbSl IO JUCHUIUIMHE (MOIYJIIO) MpeIyCcMaTpUBAET MPea0CTaBIICHUE
uHpopMalu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 3J0POBbs M BOCIPUSATHUS

uHpOpMaLUu:
JU7st UL ¢ HapyIIeHUSIMH 3PEHUS:

— B 1e4aTHOH popme yBearmueHHBIM MpUdTOoM,

— B (pOpMeE PIIEKTPOHHOI'O TIOKYMEHTA.
JUig U1 ¢ HapyLIeHUSIMH CIIyXa:

— B IeuaTHO# dopme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.
Jlnig au11 ¢ HapyIeHUsIMA OIIOPHO-JIBUTATEILHOTO amnmnapara:

— B meyaTHoM opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.
JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

CTpyKTYypa OllEHOYHBIX CPEICTB AJIs TEeKYlIeld U MPOMEeKYTOYHOI aTTecTaAlMU

/1

KonTtpomupyemsie pa3ienbl
(TeMbl) TUCITUTUIMHBL*

Kon
KOHTPOJIHPYEMOW
KOMIIETCHITNH (VT
€€ YacTH)

HaumenoBanue OLICHOYHOTI'O CpEACTBA

Texyuuii KOHTPOJIb

IIpomexyTounas
aTTecTalys

Kpatkuii 0630p ricropun
pa3BUTHS, AaTOMHOU U sIIEPHOM
¢u3nkn. TermoBoe U3IydeHHeE.
®dotoaddekr. JlaBneHue cpera.
Dddext KomnroHa.

IIK-1

Ompoc

Bomnpocs! Ha 3x3amene
1-4

Atom Bomopoaa mmo bopy.
Bomnnel ne bpoiins.
CootHolieHue
HeomnpeaenéHHOCTeN
[eiizenbepra.

IIK-1

Ompoc

Bomnpoc na 3x3amene
16

Ipunnun Maynu
[lepuonnueckas cucrema 3je-
menToB /1. 1. Menneneena.
CocTaB aTOMHOTO s1pa.
Jledbekt Macc. DHeprus CBsI3H.

IK-1

Konrponbhas padbora

Bomnpocs! Ha 3x3ameHe
5,7

PentrenoBckoe u3nyueHue.
Jlazepsr.

Merons! HaOIIOAEHUSA U
perucTpanuy pagrnoakTHBHBIX
U3ITy4YEeHU.

IK-2

Ompoc

Bomnpocs! Ha sx3amene
6,12

PanuoaxTuBHBIM pacna.

3aKoH PaJUOAKTUBHOTO
pacniaga. PaguoaktuBHOE nU3Iy-
YeHHE, ero BUJIBI.

Slnepubie peakuuu. SnepHas
SHEPreTUKa. JJIeMEeHThI
(hM3MKH DIIEMEHTaPHBIX YACTHII

IK-2

Ompoc

Bomnpocs! Ha 3x3ameHe
8-11, 13-15

Iloka3aTesu, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

Koa m HamMeHOBaHue
KOMIIEeTEeHIN i

CooTBeTcTBHE ypOBHeﬁ OCBOCHMS KOMIICTCHIIMH IVIAHUPYEMbIM pe3yJibTaTaM

oﬁyqennﬁ A KPUTEPUAM HX OIICHUBAHUSA




TIOPOTOBBII 0a30BbIH MPOJABHHYTHIH
Ouenka
VY 10BJIETBOPHUTETHHO XopoI110/3a4TeHO OTIMYHO /324TEHO
/3auTeHO

IIK-1

CriocobeH ocBauBaTh U

HCIIOJIB30BaTh 0a30BLIE

HAYYHO-TEOPETHUYCCKUEC
3HaHUS U MPAKTUYCCKHE

3Haer —

METObI U IPUEMBI
peuIeHnst KOHKPETHBIX
(busnveckux 3amad

3Haer —

METObI U IPUEMBI
MOCTAHOBKU (PU3UYECKOTO
9KCIIEPUMEHTA, METO/IbI U
MPUEMBI peLIeHUS
KOHKPETHBIX (PU3MYCCKHUX

3Haer —

METO/IbI ¥ IPUEMBI
MOCTAHOBKU (PU3HIECKOTO
9KCIIEPUMEHTA, CITIOCOOBI
€ro MareMaTHYeCKOM
00paboTKH; 3HATH METOIBI

YMCHHUS 110
TEXHOJIOTHYICCKOMY U 3ama4, PU3NICCKUC U TIPUEMBI PEIICHUS
¢dusndeckomMy TPUIOKCHUS KOHKPETHBIX (PU3HYECKIX
00pa30BaHUIO B MaTeMaTHYeCKUX MMOHATHH | 3amad, Gpu3ndeckue
po¢eCCHOHATBHOM TIPHUIIOKCHUS
JIESITeTFHOCTH MaTeMaTHIECKUX
HOHSITUH
Ymeer — Ymeer — Ymeer —
MPUMEHSITh 0a30BbIC MPUMEHSITh 0a30BbIC MIPUMEHSTH 0a30BbIC
3HAHUS [T PEIICHHS 3HAHUS [T PEIICHUS 3HAHUS U PEIICHUS
TEOPETHYECKUX U TEOPETUICCKUX H TEOPETHYCCKUX U
MPAKTHYCCKUX MPAKTHYCCKIX MPAKTHICCKIX
(busnveckux 3amay (usnveckux 3amad, (u3ndeckux 3aad,
TPaBUIIBHO MPABUIBHO
OpPTraHU30BBIBATh OpraHU30BBIBAThH
¢usnueckne HaOmOneHNsT | pu3MUecKe HaOIIOACHUS
W DKCTICPHMEHTEI, 1 DKCTIEPUMEHTEHI,
AHATM3UPOBATDH UX aHAITN3UPOBATh UX
pe3yIbTaTHI pe3yIBTATHL,
OCYIIIECTBIAATH
MTOCTPOCHHE
MaTeMaTHYEeCKUX Mojeen
(bu3nYeCKuX SBICHUNA U
IPOLIECCOB
Buaageer — Buaageer — Baaneer —
HAaBBIKAMU PEIICHUS HaBBIKAMU TPOBECHHUS HABBIKAMU TPOBEICHHUS
MIPOCTEHIINX 3a/1a4 ¢usnyeckux HaOMOACHUI | QU3NYECKUX HAOII0AeHUN
U PEICHUs MPOCTSHIITUX U 3KCIIEPUMEHTOB
TEOPETUIECKHX 32719 peIeHNsT IPOCTEHIIINX
TEOPETHUECCKUX H
MIPUKJIATHBIX 33/1a4.
[1K-2 3Haer — 3Haer — 3Haer —
Criocoben (yHIaMeHTaIbHBIC (yHIaMeHTaIbHBIC (hyHIaMeHTanbHbIE
KOHCTPYHPOBATh (bu3rueckre TEOPUH U (bu3myeckre TEOPUH U (usnyeckre TEOpUN U
coJiep)kaHne 3aKOHBI 3aKOHBI, TOHUMATh 3aKOHBI, IOHUMATh
TEXHOJIOTHYECKOTO | (U3MYECKYI0 CYLTHOCTh (U3HYECKYIO CYLITHOCTh
(u3nIecKoro SIBIICHUY ¥ TIPOIECCOB, SIBIICHUI U TPOIIECCOB,
oOpazoBaHus B MPOUCXOISIIUX B MPOUCXOJIAIIUX B
COOTBETCTBUH c TPUPOJIC U TEXHUKE MIPUPOJIC U TEXHHKE,

TpeboBanusamu  OI'OC
OCHOBHOT'O M CPEJIHEr0
obmero obpa3oBaHus, C

3HaTh IPUEMBI U METOABI
KOHKPETHBIX (PH3MUECKUX
3amadq

YPOBHEM pa3BuTUA | YMeeT — Ymeer — Ymeer -

COBPEMEHHOM HAyKH U C | HaBBIKAMH PCIICHUS HaBBIKAMH PETICHUS HaBBIKAMU PEIICHUS

y4eToM BO3PAaCTHBIX | TEOPETUICCKUX 3a/1ad TEOPETUIECCKUX U TEOPETUYECKUX U

ocobeHHOoCTeH JKCIIEPUMEHTAITLHBIX AKCIIEPUMEHTAITLHBIX

00yJaroImxcs 3a7a4 3a/1a4, HaBbIKaM 1
MPOBEACHUS (PU3HYCCKUX
HaOMIOIEHUH 1
JKCIIEPUMEHTOB

Buaageer — Buaageer — Baaneer —




HaBbIKAMU HCIOJIb30BATh
0a30BBIC TEOPETHICCKHE
3HAHHS

JUTSL PELICHUS
npo¢eCCUOHATIBHBIX 33734

CIOCOOCH peaIn30BhIBATH
y4eOHBIEC TPOTPaMMBbI
0a30BbIX 1

JJICKTUBHBIX KYPOB B
00pa30BaTeNbHBIX
YUPESKICHUSAX,
KCII0JIb30BaTh 0a30BBIC
TEOPETUYCCKHEC 3HAHHUS
JUTSL PEIICHUS
po¢eCCHOHANBHBIX 33124

CITOCOOEH pean30BhIBATh
y4eOHbIC TPOTPAMMBI
0a30BBIX U

9JIEKTUBHBIX KYPOB B
00pa30BaTeILHBIX
YUPEIKACHUSX,
HCTIOJIB30BaTh 0A30BbIC
TEOPETHYCCKIE 3HAHUS
JUTS PELICHHUS
po¢eCCHOHATHHBIX

3a1a4, pyKOBOJUTH
HUCCIIEIOBATEILCKOUN
paboToii 00yJArOIINXCSL.

TunoBbie KOHTPOJBHBIC 3aIaHUA WX HHbIC MaTCPHAJIbI, HCOﬁXO[lI/IMbIe AJIF OHCHKH

3HAHWH, YMEHHUIi, HABBIKOB W (MJM) ONbITA JAEATEJbHOCTH, XaPAKTEPHU3YIOIIUX ITAIbI
¢dopmMupoBaHus KOMIIETEHIMH B Mpolecce 0CBOEHHUsI 00Pa30BaTeJbHOM MPOrpaMMBbl

IIpumepHbie TeMbl pedepaToB

SIBnenus, NOATBEPKIAIOIIEE CI0KHOE CTPOCHUE aToMa

Mopenu atoma o Tommicony u Pesepdopay

KBanToBble nocTynaTtsl bopa, ux sKkcriepuMEHTaIbHOE TOATBEPKICHNE

Teopust ctpoenus aroma Bogopoaa no bopy

DHeprus U paguyc opOUT CTAlIMOHAPHBIX COCTOSHHMA

9. Jlmarpamma DSHEpPreTHYECKUX YPOBHEH BOJIOPOJAa, OOBSICHEHHE CIIEKTPAIbHBIX

O NN =

3aKOHOMEPHOCTEN

10. HckyccTBeHHOE MPEBPAILIEHUE ATOMHBIX SIIEP

11.  OrtkpeiTHE HEHTPOHA

12.  CtpoeHue aTOMHOTIO sipa.

13.  3anwucs spepHbIX peakuuid. M3oTomnsl.

14. TloHsTHe U ME30OHHOW TEOPUU AJIEPHBIX CUIT

15. Dmueprus cBs3u U Ae(EKT MacChl

16. Hcnonb3oBaHuUE AIEPHBIX TPEBPALICHUM; LIETTHAS peaKLUsl JEICHUS sIAEp
17. MeueHble aTOMBI

18. TepmosinepHbie peakuu

19.  DnemeHTapHbIE YAaCTHUIIBI U UX CBOMCTBA

20. Metoapbl perucTpanyu 4acTHI]

21. PaanoakTUBHOCTH

22. IlpaBumno caBura

23. 3aKkoH paJMOaKTHUBHOIO pacmaza; Nepuoj mojdypacnana; anbda-, Oera-, ramma-

N3TYy4YCHUS.

Ilepeuenv uacmu komnemeHnyuu, npogepaemvix oyenounvim cpeocmeom: 11K-1 (3uats),

[IK-2 (3Hats).

i R

Bomnpocsl 111 yCTHOTO WM NMCbMEHHOT0 ONpPoca

3akoHBI TeruIoBOro m3mydeHus: (3akoHel Kupxroda, Credana-bonpimana, cMmenieHus
Buna, Panes-/Ixunca, nuznyuenus Buna, [lnanka).

dotorpdext. YpaBHenue DiHIITEHHA 17151 BHemHEro GoTodddexra.

JlaBieHue cBera.

Dddext Komnrona.

[TpuHnun [Taynu.

[Tepuonnueckas Tabnuna snementoB J[. . Menaeneera.

Jlazepsl.

CocraB sapa. HykinoHbI (MpOTOHBI 1 HEUTPOHBI). 3apsIOBOE U MAaCCOBOE YHCIIO SIIpa.



9. U3otormsl 1 n300apskI.

10. S nepHbie cuiibl. DHEPTUS CBSI3H sApA.

11. OGonoueyHas v KamnelbHas MOJICIH sIIpa.

12. Jenenue snaep. SAaepHsie peakTopsl. AnepHas sHepreTuka.

13. DnemenTapHsle yacTullpl. [ToHsTHE O KBapKax.

14. ®yHnaMeHTanbHbIE B3aUMOICHCTBUS.

15. TIpobnemsl TuTaHeTAPHOU MO aToMa. ATOM Bojopoaa o bopy

16. IIpenenbHbIi MEPEXO/] K KJIACCUUECKON MEXaHUKE U OTTHKE.

17. Oneprus ®epmu

Ilepeuens wacmu Komnemenuuu, npogepaemvix oueHounvim cpeocmeom: 11K-1 (3Hatp),

[1K-2 (3HaTh).

IIpumepHbIe 3a1a4u

3amaua Ne

Anbda-uactuna ¢ kuaetndeckoi sueprueii 0,27 MaB paccesnack 30710Toi (OJIBroit Ha yroi
60°. HaiiTu cOOTBETCTBYIOLIEE 3HAUEHUE IIPULIETLHOTO NTapamMeTpa.

3amzaua Ne

Ha xaxoe MUHMMaJIbHOE pAaCCTOSIHUE PUOIU3UTCS 0-4aCTHIIA C KHHETHYecKoi sHepruent T
= 0,40 M»B (r1pu 1060BOM CcOyIapeHun):

a) K OKOSIIEMYCS TSKEJIOMY SIAPY aToMa CBUHIIA;

0) K IepBOHAYATILHO TIOKOMBIIEMYCS JIESTKOMY CBOOOIHOMY sipy Li77?.

3amaua Ne

[IporoH ¢ kuHETHMYEeCKOW HSHepruedl T W MpUIIETFHBIM TapamMeTpoM b paccesuics Ha
KYJIOHOBCKOM I10JI€ HEMOJIBHXKHOTO siAjpa aToMa 30i0Ta. HallTu umnyiibe, nepeanHblil JaHHOMY
APy B pe3yJbTaTe PACCESIHHUSL.

3amaua Ne

Hemoauxubiii map paauyca R o0myuaroT mapauienbHBIM TIOTOKOM YacTHIl, Paguyc
KOTOPBIX r. CunTas CTOJIKHOBEHUE YaCTHUIIBI C IAPOM YIIPYTUM, HAUTH:

a) yroJ 9 OTKJIOHEHHUS YaCTHUIIbI B 3aBUCHMOCTH OT €€ MPHUIIEITLHOTO MapameTpa b;

0) OTHOCHUTENBHYIO JIOJIF0 YaCTHII, KOTOPBIE MOCIIEC CTOJKHOBEHHUS C IIAPOM PACCESUIHCH B
WHTEpBaJje yrioB oT 3 10 9 + dJ;

B) BEpPOSITHOCTh TOTO, YTO YAacCTHUIA, UCIBITaBIIAas COyJapeHHE C IIapoM, pacceeTcsl B
nepeaHioro nmoaychepy (9 < w/2).

3amaua Ne

V3Kkuil NMy4yoK O-4acTUl] ¢ KUHeTH4yeckol sHeprueir 1,0 M»B mamaer HOpMalibHO Ha
WIaTUHOBYO (honbry Tommmebl 1,0 MxMm. HabmoieHne pacCestHHBIX 9acTHUIl BEIETCS MO yTIIOM
60° K HanpaBJIEHHUIO MAJIAIOIIETO MyYKa TP MOMOIIU CYETUHUKA C KPYTJIBIM BXOJHBIM OTBEPCTUEM
momaan 1,0 cM2, KOTOpoe pacmoyioKeHO Ha paccTossHuM 10 ¢M OT paccerBaroIIero ydyacTka
donbru. Kakas 10711 pacCestHHBIX 0-9acTHUIl TAJAaeT HA OTBEPCTHE CYETUNKA?

3amzaua Ne

Haiitu »ddexTuBHOE ceueHue saapa aToMa ypaHa, COOTBETCTBYIOIIEE PACCESHUIO O-4aCTHIT
¢ ku"etndeckoit sueprueit T = 1,5 MaB B unrtepsane yrios cBbimie 30 = 60°.

3amaua Ne

CornacHO KJIacCUYECKON AJEKTPOJMHAMUKE, AJIEKTPOH, JBUKYIIMHCA C YCKOPEHHEM W,
TEpSIeT FHEPTUIO HAa U3TYyUEHUE MO 3aKOHY

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

I7e € — 3apsj JIEKTPOHa, ¢ — CKOpOoCTh cBeTa. OLEHUTh BpeMs, 3a KOTOPOE SHEprus
3JICKTPOHA, COBEPIIAIONIETO KoJieOaHus, ONM3KHE K TapMOHUYECKHM C YacToTor «® = 5*1015
pan/c, ymenbmutcs B M = 10 pas.

3amzaua Ne



Bocnonb3oBaBmmcs (GopMyaol M3 Mpeaslaylield 3aaadyd, OLUEHUTbh BpeMs, B TeUCHHE
KOTOPOTO 3JIEKTPOH, ABMXKYIIHUICSI B aTOME BOAOPO/IA MO KPYroBoil opoute paamyca r = 50 mm,
ynai Obl Ha sipo. JIJisk POCTOTHI CYUTATh, YTO BEKTOP W BCE BPEMsI HANPaBJICH K IICHTPY aToMa.

Ilepeuens yacmu KomnemeHyuu, nposepaemMvlx oueHouHbvim cpeocmeom: I11K-1 (3Hatp,
yMeTh, BiaaeTs), [IK-2 (3HaTh, yMeTh, BIAJETh).

Bomnpocsl npoMe:KyTOYHOM aTTeCTALUM.

1. 3akonsI TerioBOTO M3NMy4eHHs (3akoHbl Kupxroda, Credana-bonbimana, cmemeHus
Buna, Panes-/Ixunca, uznyuenus Buna, [lnanka).
dotorpdext. YpaBHenue DHIITEHHA 17151 BHemTHETo (oTodddexTa.
JlaBieHue cBera.
Dddext Komnrona.
[Mpunnun [Taynu. [lepuoanyeckas tadbmauna snementoB . Y. Menaeneesa.
Jlazepsl.

7. CocraB aapa. Hykia0HBI (IIPOTOHBI U HEUTPOHBI). 3aps10BOE U MACCOBOE YUCIIO SAPA.
N3otomnbl 1 n3006aphI.

8. Slnepusble cuibl. DHeprus cBs3u sapa. O6oa04eyHast U KanelbHas MOACIH Spa.

9. PaamoakTHBHOCTb. 3aKOH paIMOAKTUBHOTO pacnaja. [IpaBuna cmemnieHus.

10. Jlenenue anep. SAnepHble peakTopsl. SnepHas sHEpreTHKa.

11. TepmosinepHbie peaKuH.

12. OCHOBBI 103UMETPHH.

13. DnemenTtapHsbie yactuibl. O0mue cBeieHne 00 3JIEMEHTAPHBIX YacTHIIaX.

14. ®ynpameHTalIbHbIE B3aUMOICHCTBUSI.

15. TlonsiTue o KBapkKax.

16. Arom Bomopona o bopy

Ilepeuens yacmu KomnemeHyuu, nposepaemvix oyeHouYHbvim cpeocmeom: I11K-1 (3Hatp,
yMeTh, BiaaeTsh), [IK-2 (3HaTh, yMeThb, BIAJETh).

SARNANE I e

4.2 Metoanueckue MaTepuaJibl, onpeaesiioline Npoueaypbl OLEeHUBAHUS 3HAHUIA,
YMeHHUil, HAaBbIKOB W (WJIH) ONbITA [JAeSTEJbHOCTH, XaPAKTEPU3YIOUIUX ITalbl
¢opmupoBaHusT KOMIIETEH U

MeTtoauyeckue peKOMEHIAIMM, OINpeJeJsolHue MpPoueAypbl OLCHHBAHHUS HA
JK3aMeHe

HtoroBoii (opmoii KOHTpOJIS CHOPMHPOBAHHOCTU KOMIETEHIUH y oOydaromuxcs IO
TUCLUIUIMHE sBseTcss 9K3aMeH. CTyIneHTbl 00s3aHbl CHAaTh HK3aMEH B COOTBETCTBUHU C
pacnucaHieM U Y4eOHBIM IJIaHOM

OOC nmpoMexyTOUHOU aTTECTAIIUH COCTOUT U3 BOMPOCOB K IK3aMEHY IO JUCHUILIMHE.

DK3aMeH M0 AUCHUIUIMHE MPECIeAYeT 1Ieb OLIEHUTh paboTy CTyIeHTa 3a KypC, OITy4YeHUe
TEOPETUYECKUX 3HAHMM, UX HPOYHOCTh, PA3BUTHE TBOPYECKOTO MBILIUIEHUS, NPUOOpETEeHHE
HaBBIKOB CaMOCTOSITEIbHON pabOThl, yMEHHE NPUMEHSTHh MOJIYYCHHBIC 3HAHUSA JAJS PELICHUS
IIPAKTUYECKUX 3a7ad.

dopma npoBeieHNs IK3aMEHA: MHCbMEHHO.

OK3aMeHaTOPy NPENOCTABIAETCS MPaBO 3aJaBaTh CTYACHTAaM JIOIOJHUTEIBHBIE BOIPOCHI
10 Bcell yueOHOM nmporpaMme TUCIUITIIHHBIL.

PesynpTar cpaum sk3aMeHa 3aHOCUTHCS NIPENOIABAaTENIEM B DK3aMEHAIIMOHHYI0 BEIOMOCTD
Y 324ETHYIO KHUXKKY.

Kpurepumn oneHku:

OLIEHKA «OTJIMYHO»: TJIyOOKHME MCUYCpPIBIBAIONINE 3HAHHUA BCEro MPOTPaAaMMHOTO
MaTepuraa, JJOTH4eCKH MOCIEN0BATEIbHBIE, TOJHBIE, TPAMMATHYECKHU ITPaBUIIbHBIE U KOHKPETHBIC
OTBETHI Ha BOMPOCHI HK3aMEHAIIMOHHOTO OMJIeTa U TOTIOTHUTENIbHBIE BOITPOCH! YWICHOB KOMUCCHU;



UCIIOJIb30BaHNE B HEOOXOIMMOU Mepe B OTBETaX S3BIKOBOI'O MaTepuasa, MPEICTaBICHHOTO B
PEKOMEHTyEMBIX YYEOHBIX ITOCOOUAX U JOMOJHUTEIBHOMN JINTEPAType;

OIlEHKAa «XOpPOIIO»: TBEPABIE M JOCTATOYHO IIOJHBIE 3HAHUS BCETO MPOTPAMMHOIO
MaTepuaa, Mmoclie0BaTebHbIe, IPABHIbHBIC, KOHKPETHBIC OTBETHI HA MOCTABJICHHBIC BOTPOCHI
pu CBOOOTHOM pearupoBaHUU HA 3aMEYaHMUS 110 OTICIIbHBIM BOIIPOCAM;

OII€HKA «Y/I0BJE€TBOPUTEIbHO»: 3HAHNE U TIOHMMAHUE OCHOBHBIX BOIIPOCOB IIPOTPAMMBI,
Hannuue He 6onee 50% ommbOK B OCBEIICHUH OTICTHHBIX BOIIPOCOB OMUIIETA,

OlleHKA «HEY/0BJIETBOPHUTEIbHO»: HEIOHMMAHHE CYIIHOCTH H3J1aracMbIX BOIIPOCOB,
rpyOble OIMMOKK B OTBETE, HEYBEPEHHBbIC U HETOYHBIC OTBETHI HA JIOTIOJHHUTEIHHBIC BOMPOCHI
9K3aMECHATOPOB.

MeToanyeckne  peKOMeHJAALMH, ONpelesiolNIe MPOUEAYPbl  OLEeHHMBAHHUS
KOHTPOJIbHBIX PadoT:
KommoHeHTOM TeKyIIero KOHTPOJIS 10 AUCHUITIMHE SBIISIOTCSA TPH KOHTPOJIBHBIC paOOTHI
B BUJI€ MUCbMEHHOTO PELICHUS 3a/1ay.
MakcnmanbHOe KOJTHYECTBO 0AIOB, KOTOPOE CTYACHTHI MOTYT HOJIYYUTh 3a IIPABUIIBHOE
CIICHHE 3a/1a4M Ha KOHTPOJIbHOW paboTe, cocTaBisieT 5 OaylIoB.

CryneHu ypoBHEH OCBOCHHUS Bun 3apanus Konmuectro 6aos
KOMIIETSHIIH

IToporoBerit KonTponsHas padora Nel 6
KoHnTpoasrHas padora Ne2

bazoBsrii KonTponsHas padora Nel 7-8
KonTpoasrHas padora Ne2

[IponBunyTHIH KonTtponsHas padora Nel 9-10
KoHnTpoasrHas padora Ne2

MeTtoauyeckue peKOMEeHAALUH, ONIPeAesIoNue NPoue1ypbl OLeHHBAHUA OIPOCa

®opMa poBeACHUA— MMCbMEHHBIHN OIIPOC.

JnmurensHOCTh onpoca — 20 MUHYT.

Kpurtepun onenkn:

- OLICHKA «324YTEHO» BBICTABIIACTCS 3a: YMEHHE HCIOJIb30BAaTh €CTECTBEHHOHAYYHBIEC H
MaTeMaTHUECKUe 3HAHUS JUIs aHaiau3a GU3NYECKUX SIBICHUM M pelIeHHs MPaKTHUYECKUX 3a/1ad,
YMEHHUE IOHUMAaTh IPUYUHHO-CIIEICTBEHHBIE CBS3U, IOHUMATh CYIIIHOCTh (PU3NYECKUX SIBICHUI.

- OLEHKA «HEe 3a4YTEeHO0» BBICTABISAETCS 3a: HECIOCOOHOCTh BBIABUTH NPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, OTCYTCTBUE HABBIKOB aHAJIU3UPOBaTh (PU3MUYECKHI CMBICI OCHOBHBIX
dopmyn, ypaBHeHMH, HEyMEHHE peIIaTh 3aJaydl JUIsl MPOCTBIX MEXaHHYECKHUX MOJeIeH u
MHTEPIPETUPOBATh UX PE3YJIbTATHI.

5. IlepeyeHb OCHOBHOM M IOMOJTHUTEJIbHOM Y4eOHOM JIUTEPaTypPbl, HEO0OX0AMMO 1151
OCBOECHUS TUCUMILIUHBI (MOIYJIs1)

5.1 OcHoBHas JUTEpaTypa:

1. Casenbes, . B. Kypc o6meit pusuku: yaednoe mocodue B 5 1. T. 5. KBaHTOBas onTHKa.
AtomHas pusuka. ®usnka TBEepAOro Tena. ®u3nka aTOMHOTO siApa U dJeMeHTapHbIX yactull / U.
B. Cagenbes. - CII6.: Jlans, 2011. - 384 c. - https://e.lanbook.com/reader/book/708/#authors.

2. Kanamaukos, H.II. TlpakTukym 1o pemieHHro 3aaad mo o0memy Kypcy (HU3HKH.
OcHoBbl kBaHTOBOW ¢u3uku. CTpoeHue BemiecTBa. ATOMHas U sjaepHas (u3uka: ydeOHOe
nocobue / H.IT. Kamamuuko, H.M. Koxesnukos, T.B. Koteipno, I'.I'. Cnupun; nox pen.
Kanamaukosa H. I1. — CI16.: Jlans, 2014. — 240 c¢. — https://e.lanbook.com/book/49468.



J5is1 OCBOCHMS AUCHUILTAHBI HHBAIUIAMH U JUIIAMHA C OTPAHHYEHHBIMUA BO3MOYKHOCTSIMH
3I0POBbSI MMEIOTCSl M3IaHUsI B AJIEKTPOHHOM BHJE B JJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u «FOpatim»y.

5.2 /lonmosiHUTeIbHAS IUTEPATYpA:

1. I'paboBckuii, P.M. Kypc ¢usuku: ydeOHbIE MOCOOHMS Il CTYIEHTOB BY30B /
I'pabosckuii, Poctucnas Banosuy; P. U. I'pabosckuid. - U3a. 10-e, crep. - CII6. [u ap.]: Jlans,
2007. - 607 c.

2. Tpodumona, T.W. Kypc ¢pusuku: yueOHoe nocodue st HHKEHEPHO-TEXH. CIell. BYy30B
/ Tpodumona, Taucus Ueanosna; T. U. Tpodumosa. - 16-¢ uzm., crep. - M.: Akagemus, 2008. -
558 c.: mi. - (Beicmiee nmpodeccuonansHOe 00pa3oBaHue).

3. Tpodpumona, T. . COopHUK 337124 1O KypCy (GU3HUKHU C PEIICHUSIMH: yueOHOE TTocoOue
JUIs cTyAeHTOB By30B / Tpodumona, Taucus MBanosua; T. U. Tpodumosna. - Uzna. 9-e, crep. - M.:
Bricmas mxoma, 2008. - 591 c.: u.

4. Bonpkenmreitn, B. C. COopuuk 3amad mo obmemy kypcy ¢usuku / B. C.
Bonwskenmreiin. - CI16: Kawxasiii mup, 2006. - 328 c.

5. I'epmienson, E. M. Kypc oOmieii ¢usuku / E. M. I'epmienzon, H. H. Manos. - M.:
[Ipocsemenue, 2002. - 352 c.

6. Hernad, A. A. Kypc ¢pusuku / A. A. [letnad. - M.: Beicmas mxona, 2002. - 717 c.

7. WUnbun, B. A. Uctopus dusuku / B. A. Unsun. -M.: 2003. - 272 c.

8. Uponos, U. E. 3agaun no obmeii pusuke /U. E. Uponos. - CI16: M3garenscTBo «Jlanby,
2006. -416 c.

9. KazakoB, A. 0. Metoauueckue OCHOBBI M3MepeHHi ¢u3ndeckux BenuyuH / A. HO.
Kazakos, H. A. Hukumun, E. JI. but-/laBua. - [lenza: IIT'TIY, 2006. - 24 c.

10. Kanamnukos, H. I1. Ocuossl ¢puzuku. T. 2 / H. I1. Kanamuukos, M. A. CMOHABIPEB.
-M.: Jlpoda, 2004. - 432 c.

11. Casenses, 1. B. Kypc o6meit pusuku. T. 3 / U. B. Casenses. - M.: KHOPYC, 2009.
-368 c.

12. Casennes, . B. Kypc o6meit ¢pusuku. T. 4 / U. B. Casenses. - M.: KHOPYC, 2009.
-384 c.

13. Tpodumosa T.II., Pupcos A.B. Kypc pusuku. Konebanus u Boausl. Teopus, 3agauu
U pemieHus: Yd4eb. mocoOue NIl CTYJIEHTOB TEXHHWY. CIell. By30B. - M.: M3parenbckuii meHTp
«Axanemus», 2003. -256 c.

14. Tpodumona, T. U. Kypc duszuku / T.U. Tpodpumona. - M.: U3gaTenbckuii eHTP
«Axanmemus», 2007. - 560 c.

15. Yepnoyman, A. . ®uszuka. 3amauun ¢ orBeramu u pemenusmu / A. M. UepHoymaH. -
M.: K11V, 2003. -352 c.

16. Ilmonsckwuii, .B. ATtomHas ¢pusuka. Tom 1. BBenenue B atToMHyt0 (PU3UKY: yIeOHHUK
/ 2.B. Inonsckmii. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexum npoctyma:
https://e.lanbook.com/book/442.

17. Inonsckuii, 3.B. Atomuas ¢usuka. Tom 2. OCHOBBI KBAaHTOBOM MEXaHUKH W
CTPOCHHE IJICKTPOHHOU oOonouku aroma: yueOHuk / O.B. Illnmonbckuit — Cankrt-IletepOypr:
Jlanp, 2010. — 448 c. — https://e.lanbook.com/book/443.

5.3. Illepuoauyeckne U3IaHNUS:

N3Bectust BY3o0B. Cepust: @usnka

®dusuKa B LIKOJIE

®du3uKa TBEpIOTO Tea

Bectauxk MI'Y. Cepusi: ®usuka. ACTpoHOMHUS
Bectauk CIIOIY. Cepus: ®uszuka. Xumus

Nk W=

6. MeToguueckue yKazaHus 1JIsl 00y4arOmIUXCs M0 0CBOEHU IO TUCUUIJIMHBI (MOTYJIA)



PexoMeHanuu o oCBOEHUIO AUCHUILIIMHBI Ha JIEKIIMOHHBIX 3aHATHUAX:

- Iepel OuYepedHOM JIeKIHMeH HeoOXOIMMO IPOCMOTPETh IO KOHCHEKTY U
PEKOMEH0BaHHON yueOHOM TUTepaType MaTepuall NpeablayIIeH JIeKINH;

- 0eryno0 03HaKOMHUTBCS C COAEP)KAHUEM OYEPEAHOH JIEKIMU MO OCHOBHBIM MCTOYHUKAM
JUTEpATyphl B COOTBETCTBUU C paboyeil mporpaMMoi TUCIUITHHEI;

- TIpH 3aTPyIHEHUSIX HEOOXOIUMO 0OpaTUTHCS K JIEKTOPY IO rpauKy ero KOHCYJIbTalui
WIM HA IPAKTUYECKUX 3aHATHUAX.

PexoMeHganyy 1o 0CBOCHUIO AUCHUIIIMHBI HA IPAKTUYCCKUX 3aHATHSX:

- Ha 3aHATHUS HOCUTh KOHCIEKT JICKIIUI U PEKOMEH/IOBaHHbIM COOPHUK 3a]1a4;

- JI0 04EpeHOro MPAKTHYECKOrO 3aHATUS MO KOHCIEKTY U PEKOMEHJIOBAHHOM y4eOHOM
JaUTEpaType npopadboTaTh TEOPETUUECKUN MaTepual, COOTBETCTBYIOIIUI TeMbI 3aHATHS,

- B HayajJe 3aHATHM 3aJaTh IPENOAABATEII0 BOIPOCHI IO MAaTEpHANy, BBI3BABLIEMY
3aTpyIHEHUS B IIOHMMAaHUU U OCBOCHMHU NP PELICHUU 3a/1ad, 3aJaHHbIX JJI1 CAMOCTOSTENBHOIO
pelIeHus.

PexomeHgamu no peneHnto Gu3nyeckux 3aaad

BuumarensHo mnpouuTaiiTe yciaoBue 3amadd. Ecium  mo3BONISIET XapakTep 3ajaud,
0053aTENIbHO ClIeNalTe CXEMaTUYeCKHH pPUCYHOK, MOACHSIOUMKA ee cymHocTh. Ha pucynke
HEOOXOMMO I0Ka3aTh BCE BEKTOPHbBIC BEJIMYMHBI, UCIOJIb3yEeMbIe B 3ajaye. JTO BO MHOTHX
cllydasix pe3ko o0Jeryaer Kak MOUCK PELIeHUs, TaK U CaMO peIIeHUE.

3ajgauu cnegyer pewars B oOmeM Buze. [l 3Toro Hy>)kHO 00O3HAYMTh BCE BEIMYMHBI
COOTBETCTBYIOIIUMH  OyKBaMH, H© C TIOMOLIbIO  (PU3MUYECKUX 3aKOHOB  YCTaHOBHTH
MaTEMAaTHYECKYIO CBSI3b MEXKJy MCXOJHBIMU JAaHHBIMM M MCKOMOM BenmyuHOW. [Ipm sTom Bee
MaTeMaTHYecKue NpeoOpa3oBaHUs HEOOXOIMMO COMPOBOXKIATH MOJAPOOHBIM 0OBsCHeHHEM. B
pe3yJbTaTe MOJy4yaeTcss OJHO WM HECKOJbKO YpaBHEHUH, M (u3ndeckas 3ajada CBOIUTCS K
MaTEMaTUYECKON.

ITomyuuB 111 MCKOMOW BEIMYMHBI pEIIEHHE B OOIIEM BHJE, HYKHO INPOBEPUTH €€
HanMmeHoBaHue B cucreMe CH. HeBepHoe HamMeHOBaHUE €CTh SBHBIA NMPHU3HAK OMIMOOYHOCTH
pelIeHus.

VY6enuBiuce, 4To 00IIee pelieHrne BEpHO, B HEro IOJCTABISAIOT YMCIOBBIE 3HAYCHUS
BemmumH B CH. Ecnm McXogHble WIM KOHEYHBIE BEJIMYMHBI 3HAYMTENBHO OOJIBILIE WIH
3HAUUTENBHO MEHBUIE €IMHULBI, TO YHMCJa MUUIYT B CTAaHJAPTHOM BHJE. Tak Kak YHCIIOBBIE
3Ha4YCHMsI (PU3UYECKUX BEITMYMH BCET1a OBIBAIOT MPUOIMKEHHBIMH, TO MIPU pacdeTax He0OX0IUMO
OKpPYIJIATH PE3YJIbTAT.

ITomyuuB 4KcI0BOI OTBET, HY’KHO OLIEHUTH €0 MPaBAoNno100HOCTh. Takas OlleHKa MOXKET
B pAe ciaydaeB 0OHAPYKUTh OLITMOOYHOCTH MOIYy4EHHOTO Pe3yibTaTa.

B ocBoeHnMM IHCHUIUIMHBI MHBAIMIAMM W JIMLAMH C OTPAHUYCHHBIMU BO3MOYKHOCTSMH
3I0pOBbsI 0OJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydueOHas paboTa (KOHCYJIbTAllUH) —
JIOTNIOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTepHaia.

WupuBuayanbHble KOHCYJIBTAMM IO TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHANMBUAYAIN3ALUN OOY4YEHHUS U YCTAaHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM U OOy4yarollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 37J0POBBSL.

7. llepeyeHb MH(OPMANUOHHBIX TEXHOJOTHI, UCNOJb3yeMbIX MPH OCYIIECTBJIECHUHU
00pa3oBaTeIbLHOIO NMpPoIecca Mo JUCUUILIHHE (MOTYJIIO0)
7.1 llepeyeHb HHPOPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A
® 3JIeKTPOHHbIE YYEOHUKU U TOCOOUSI, IEMOHCTPUPYEMbIE C IIOMOIIBIO KOMITBIOTEPA 1
MYJIbTUMEAUIMHOTO IPOEKTOPa,
® HTEPAKTUBHBIE IOCKH,
® 3JIEKTPOHHBIE SHIUKJIIONEIUHU U CIIPABOYHUKH,
® TpEHaAXXEPHI U IIPOrpaMMBbI TECTUPOBAHUA,
e oOpa3oBareibHbIe pecypchl MHTepHeTa,



® BUJICO U ayAUOTCXHUKA.

7.2 TlepeyeHb JHMIEH3HMOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
o0ecnieyeHust

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepevyeHb cCOBpeMEeHHBIX NMPOdecCHOHANBHBIX 0a3 JaHHBIX U HHGPOPMALMOHHBIX
CIIPaBOYHBIX CHCTEM
B nporiecce paboThl HaJ KypcoM CTYACHTHI MOTYT UCIOJB30BaTh YJICKTPOHHBIC YUeOHBIC
1ocoOusi, pa3MEIlCHHBIE B CETH HHTEPHET, a TAK)KE KHUTH 3JICKTPOHHON OMOIMOTEYHON CUCTEMBI.
http://elibrary.ru/ eLIBRARY — Hayunas snekrponHas Oubanorexa.

http://www.edu.ru - Katajgor o6pazoBateibHBIX HHTEPHET-PECYPCOB.
http://ru.wikipedia.org - cereBas YHIMKIONETUS «Bukumneaus».

http://www.college.ru - OTKpBITBIE YUEOHUKH 11O €CTECTBEHHOHAYYHBIM JUCITUTIITHHAM.
http://www.edu.ru - Poccuiickoe oOpa3oBanue - DenepanbHblii MOpTal.
http://www.krugosvet.ru - cereBas sHIMKIONEAUs «Kpyrocsem.
http://www.naturalscience.ru - caiiT, MOCBSIICHHBIN BOMPOCAM €CTECTBO3HAHUSI.

8. MarepuaibHO-TEXHH4YECKOe O0ecnevyeHne o JUCHUIIuHEe (MOAYJII0)

MarepuaabHO-TEXHHYECKOE 00ecTieueHHe TUCIIUILIAHBI (MOIYJIs) U

Ne Bun pabot
OCHAIIEHHOCTh
1. JIeKIIMOHHBIE 3aHATHUSA JlexkunoHHas ayauTOpHs, OCHAILIEHHAas MPE3CHTAMOHHOW TEXHHUKOU
(poexTop, 3KpaH, KOMMBIOTEp) M COOTBETCTBYIOUIMM IPOTPAMMHBEIM
obecneuenuem (I10) (aya. Ne21, aym. Ne22)

2. CeMuHapCKUe 3aHATHUS CrnenmanpHOE IMOMEIIEHNE, OCHAIIEHHOE JOCKOW M y4eOHOH Mebenbio,

MPE3CHTAIIMOHHONH  TEXHUKOW (TIPOEKTOp, OKpaH, KOMIIBIOTEP) |
COOTBETCTBYIOIIMM NporpaMMHbIM obecrieuenueM (I10) (ayn. Ne21, ayn.
Ne22)

3. I'pynnoBsie CrenuanbHOE TOMENICHHE, OCHAICHHOC IOCKOW W yd4eOHOW MeOenbo,
(MHIMBUYyaNIbHBIE) NPE3CHTAllMOHHOW TEXHUKOW (IPOEKTOP, OJKpaH, KOMIIBIOTEp) H
KOHCYJIbTalluu COOTBETCTBYIOLIMM NporpaMMHbIM obecrieuenueM (I10) (ayn. Ne21, ayn.

Ne22)

4. Texymuit KOHTpOJb, | CrenuanabHOe ITOMELICHNE, OCHAIIEHHOE MOCKOM M y4deOHO# MmeOenbro,
POMEKYTOYHAS NPE3CHTAllMOHHOW TEXHUKOW (IPOEKTOp, OJKpaH, KOMIBIOTEp) H
aTTecTanus COOTBETCTBYIOIIMM TIporpaMMHEIM obecriederneM (I10) (aym. Ne2l, ayn.

Ne22)
5. CamocTtosrenbHas paboTa Kabuner mist caMoCTOATENbHONH pabOThI, OCHAIICHHBIH KOMITBIOTEPHON

TEXHUKOM C BOBMOKHOCTBIO OAKIIOUEHUS K ceTu « MHTepHeT», mporpammoit
SKPaHHOTO YBENHYEHHUS M OOECIEYeHHBIH JOCTYIIOM B DSJIEKTPOHHYIO
MHGOPMAIIMOHHO-00Pa30BATEIBHYIO CpEy YHHBEPCUTETA.



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/

