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1. Hesn 1 3a1a4M U3yYeHHUs TUCHHUILIHHBI

1.1 Henp nucuuniInHbI
ABIISICTCS (POPMHUPOBAHUE CHCTEMATH3MPOBAHHBIX 3HAHWH, YMEHUN U HABBIKOB B 00JIaCTH
oO1iel 1 SKCepUMEHTaIbHON (U3MKU KaKk 0a3bl 0CBOCHHS (PU3UKO-MATEMAaTHUECKUX AUCIUIIUH.

1.2 3agaun JUCHUTIINHBI

B pesynbrare wW3ydeHWs JUCHUIUIMHBI CTYACHTBI JIOJDKHBI BJIQJETh OCHOBHBIMH
MOHSATUSMH MOJYJIS, YMETh pelllaTh THUIIOBBIC 3a/Ja4l, UMETh HABBIKU Pa0OOTBI CO CIICIUATLHOU
(bu3HYECKO TUTEpaTypoi, yMETh UCTIOIB30BATh MATEMATHICCKIH anmapaT (GU3UKH [T PeIICHUS
TEOPETUYCCKHUX M MPUKIIAIHBIX 3a/1a4.

1.3 MecTo aucuuiuinHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
Hucummumaa b1.0.08.07 AtomHas u sinepHas pusnka sBisieTcs 6a30BbIM TEOPETUIECCKUM
U PaKTHYECKUM OCHOBAaHUEM [T OJArOTOBKH OakallaBpoOB MO BTOpoMy poduto «Dusnka»
Nzydenune qucuuiuimHbl 0a3upyeTcst Ha 3HaHUSIX, YMEHHAX, HABBIKaX, CPOPMHUPOBAHHBIX B
IIPOLIECCE U3YyUEHUS JUCLMIUINH: « JIEKTPUYECTBO U MAarHETU3M», « JIIEKTPOJANHAMUKA U TEOPUs
OTHOCHUTEIILHOCTHY.
OcBocHME MAHHOM IUCUUIUIMHBI SIBJISETCS OCHOBOM ISl IMOCJIEQYIOILErOo HM3y4YeHUs

MO JIECH:

aTTeCcTanuu.

«MamuHOoBeICHIEY,
MPOXOXKJICHHUSI TEAAroruueckoil MpaKTUKH,

«MarepuanoBeeHHEY,

a TaKXeC

JJIA

TIOCJIETYFOIIETO
MOJTOTOBKM K WTOTOBOM TOCYIapCTBEHHOM

1.4 IlepevyeHb MIaHMpPYyeMbIX Pe3yJIbTATOB O0Oy4YeHHUS] MO JAUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMBbIMH pPe3y/JIbTATAMHU OCBOCHHS 00pPa30BaTe/IbHOI IPOrpaMMBbI
B coBokymHOCTM ¢ JpyruMu JUCHMIUIMHAMH 0a30BOM M BapUaTUBHOM YacTH
npodeccuonanbHoro mukiaa GIOC BO ArtomHas u  sjpepHas Qusnka oOecreyuBaer
UHCTPYMEHTapHil (popMUpOBaHUS CIETYIOIUX KOMIIETEHIINI OaKaliaBpoB

No Nunexc Conepxanue B pesynbrare uzyuenust yaeOHON AUCIUTUIMHBI
[y, | KOMIET | KOMIETEHIH (vm eé 00y4aromuecs: JOIKHbI
CHIIUU YaCTH) 3HATH yMeTh BJIA/IETh
1. IIK-1 CrocobeH ocBanuBaTh METOJIBI U MIPUMEHSATH HaBBIKaMU
Y UCIIOJIb30BATh MPUEMBI 0a30BbIC 3HAHUS | IPOBEIICHUS
0a30BBIC HAYYHO- MIOCTaHOBKH JUTSL peLeHust buznyecKkux
TEOPETUUECKHUE (duszmuecKoro TEOPETUUECKUX U | HAOIIOACHUI
3HaHUSA U SKCIEPUMEHTA, | MPAKTHYECKUX u
MPaKTUYECKUE CIOCOOBI €T0 (buznueckux IKCIIEPUMEHTO
YMEHUS 110 MaTeMaTHYeCKO | 3a7a4, MPAaBUIIbHO | B pEUICHUS
TEXHOJIOTMYECKOMY U | 1 00paboTKu; OpPraHW30BbIBATH | MPOCTEHIINX
buznueckomy 3HATh METOJIbI U | (PU3HUYECKUE TEOPETHYECKHU
00pa3oBaHUIO B MPUEMBI HaOII0JICHUS U X U
npodeccuoHaNbHOM peuieHus 3KCHEPUMEHTBHI, MPUKIATHBIX
NeSATeTbHOCTH KOHKPETHBIX aHAJIN3UPOBATH 3a/ady.
buznueckux WX pe3yJIbTaThl,
3azady, OCYIIIECTBIISTh
¢buznueckue MIOCTPOEHHUE
TIPUIIOKEHUS MaTeMaTHYECKUX
MaTeMaTHYeCKu | MoJenen
X TIOHATUHN ¢buznIecKkux
SIBJICHUU U
MIPOIIECCOB




No Wnnekc Coneprxanue B pesynbrare u3ydeHus yueOHOM TUCIUTUTHHBI
I 1; KOMIIET | KOMIIETEHIMH (WK €€ oOyyaromuecs: JOIKHbI
" | eHIUHU YacTH) 3HATh yMeThb BJIaJIeTh
2. [TK-2 Cnocoben byHaamMeHTanb | crocoOeH HaBBIKAMH

KOHCTPYUPOBAThH HBIE peaNn30BhIBATH pelieHus
coJiepKaHue dbuznveckue y4ueOHbIE TEOPETHUECKH
TEXHOJIOTHYECKOTO U | TEOpHU U MPOrPaMMBbI X U
bu3IEeCcKOTO 3aKOHBI, 0a30BbIX U IKCTIEPUMEHTA
o0pa3oBaHUs B | IOHUMATh ANEKTUBHBIX JIbHBIX 33]1ad,
COOTBETCTBUU ¢ | ¢husnyeckyro KypoOB B HaBBIKAMU
tpeboBanusimu ®I'OC | cymHOCTh 00pa30BaTEeNbHBIX | IPOBEACHUS
OCHOBHOTO U CPEJTHETO | SIBJICHUU U YUPEIKIACHUSX, buznIecKkux
obmiero oOpa3oBaHusi, | IPOIECCOB, UCIOJIb30BATh HaOII0eHNI
C YpPOBHEM pa3BUTHS | MPOUCXOIAIINX | Oa30BbIE "
COBPEMEHHOW HAayKH U | B IIPUPOJIE U TEOPETUYECKHE HKCIIEPUMEHTO
C YYETOM BO3PACTHBIX | TEXHUKE, 3HATh | 3HAHUS B
ocobeHHoCTeH MIPUEMBI U VIS pEeLIeHUs
oOyyJaronuxcs METO/IBI npo¢eCCuOHAIBH

KOHKPETHBIX BIX 3a]1a4,

bu3nIecKkux PYKOBOJIUTH

3aad. HCCIIEZI0BATENILCK

o1 paboToii
00y4aronuxcs.

2. CTpyKTYypa U cofep:KaHue TUCITUILIHHBI

2.1 Pacnipenesienne TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUAaM padoT
O6mmas Tpynoémkocts auciuiuinabl b1.0.08.07 ATomHas u snepHas Gu3nuka COCTaBIsIeT
3 3au.en. (108 wacoB) mx pacmpeneneHUE MO BHUAAM PAaOOT MPEACTABICHO B TabiHIeE (05

cmyoenmog OPO).
Bun yuebHo# paboTh Bcero CemecTtphbl
4acoB (dachl)

5
KonTakTHasi padoTa, B TOM 4YHcJIe: 48,3 48,3
AyIUTOpHBbIE 3aHATHSA (BCEro): 42 42
3aHsaTHA JIEKIIHOHHOTO THUIIA 10 10 - - -
JlaGopaTopHbIe 3aHATH - - - - -
3aHATHS] CEMUHAPCKOTO TUIIA (CEMHHAPBI, 3 39 i i i
IIPAKTUYECKUE 3aHITHSI)
Nuas koHTaKTHasi padora:
KonTpons camoctosarensHoi pabotsl (KCP) 6 6
[Tpomexyrtounas arrectanus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM YHCJIe: 24 24
KypcoBas pabota - - - - -
ITpopabGoTka yueOHOT0 (TEOPETUYECKOTr0) MaTepraia 8 8 - - -
Brinonnenue WHAMBUIYAIbHBIX 3aJJaHUN (TIOATOTOBKA 2 2 i i i
COOOIICHUH, Mpe3eHTAITI)
Pedepar 4 4 - - -
[ToaroToBKa K TeKyIieMy KOHTPOJIIO 4 4 - - -
KoHTpoJn: 35,7 35,7




[ToaroToBka K 3K3aMeHy 26,7 26,7

OO0masi Tpy10eMKOCTh yac. 108 108 - - -
B TOM 4YHCJIe KOHTaKTHasI 483 483
padora
3a4. e 3 3

2.2 CTpykTypa Mmoay.Js:

Pacripeenenue BUIOB y4eOHON pabOThl M X TPYJOSMKOCTH 10 Pa3zeiaM AUCIUILTHHBI
«ATOMHas U snepHas Gusukay (011 cmyodenmos OPO).

KommuectBo yacos

Ne
AynuropHas CamocTosiTenbHast
pasn HaumeHnoBaHue pasnenon
ena Bcero pabota paborta

JI 113 JIP

Kpatkwuit 0630p ucrtopuu pa3BuTus,
ATOMHOU U SAJIepHOM (DUBHKH.

1. |TemnoBoe u3ny4eHue. 2 6 - 6
®otorddexr. [laBneHue cBeta.
Dddext Komnrona.

Atom Bogopona o bopy. Bonnbl
2. ne bpoitnisg. CooTHOIIEHNE 2 4 - 4
HeonpeaenénHoctei ['elizendepra.
[Tpuauun [Haynu [epuoanueckas
cuctema snemenToB /1. M.

3. Menneneena. CoctaB aTOMHOTO 4 8 - 6
snpa. Jlepext macc. DHeprust cBsi-
3U.

PenTtrenoBckoe u3nydeHue.
Jlazepsl. Metoabl HAOMIOACHUS U
pErucTpanuy pauOAKTUBHBIX
W3JIYYEHHM.

PanuoakTuBHBIN pacnian. 3akoH
PaaMOAKTUBHOIO pacnaja.
PannoaktuBHOE U3NyyeHue, ero
BUIBL. fnepHble peakuuu. SnepHas
SHEpPreTHKa. DIEMEHThI (PU3UKU
3JIEMEHTapHbBIX YACTHIL.

Bcero 10 32 - 24

2.3 Conep:xaHue pa3ieioB JMCUUILIHHBI:
2.3.1 3aHATHSA JEeKIUOHHOT0 THIIA



Ne ®opma
HaumenoBanue pa3ienon Copnepxanue pazzena TEKYIETo
KOHTPOJIA
1. |Kpatkuii 0630p ucTOpUU TermnoBoe U3IydeHHE. VYcrHblit
pa3BUTHUS ATOMHOU U XapaKTepUCTUKU TEIUIOBOTO o1poc,
snepHoit ¢pusuku. TerioBoe | u3mydeHus. AGCONIOTHO YEPHOE U MUCHbMEHHBIN
U3IIy4YEeHHE. cepoe Tena. 3akoH Kupxroda. onpoc
dotorddexr. dotonbl. DoTod3deKT.
YpaBHeHnue DiHIITEIHA.
®oTo31eMEHT, (HOTOYMHOKUTEID,
3NEKTPOHHO-ONTHYECKUI
peoOpa3oBaTeb.

Jasnenue cBeta. Dpdekt OneiTel BaBunosa. JlaBienue

KomnToHa. cBera. OnbiThl JIeOenena.
PeHnTreHoBckoe nu3iydeHue.
TopMo3HOE U XapaKTEpUCTUUECKOE
U3JIy4YeHUe U UX CeKTpbl. Dddekt
Komnrona. [Ipumenenne
PEHTI€HOBCKHUX JIyUEH.

2. OnbITHI Pezepdopna. | YcTHbIit

IInanerapnas MOJENb aroMa. | oIpoc,
[Toctynatet bopa. Mogens aroma | MUCbMEHHBIN
Bojopona mno bopy. CnekrpanbHble | Onpoc
cepuu W3JIy4EeHUs aTOMapHOI0
Bojopoaa. KBaHTOBO-MexaHWYecKas

AToMm Boopoaa o bopy. WHTEpIpeTausi 1nocTyaaTtoB  bopa.
[Tpunuun  coorBeTcTBUSA.  ONBITHI
O®panka u ['epua. Oneitel LlTepHa u
I'epnaxa.  KBanToBaHume  3Hepruu,
MOMEHTa HMIIyJbCa U MPOEKUUHU
MOMEHTa  umnyiaeca. CoumH u
MAarHUTHBII MOMEHT 3JIEKTPOHA.

3.  |Hpunuun Iaynu KBaHTOBBIC UKCIa 3JIEKTPOHA B YcrHblii
[lepuoanueckas cucrema atome. [Ipunmun [aymnu. ormpoc,
anemeHtoB /[. U. [lepuoanueckas cucTeMa 3JEMEHTOB MMACbMEHHBIN
Menneneena. Menneneena. ompoc
CocTaB aTOMHOTO fA1pa. Cocras sinpa. HykaoHbI (ITIpOTOHBI
HedexT macc. Dueprust W HEHTPOHBI). 3apsil 1 MaCCOBOE
CBSI3H. qucio sapa. 30Tonsl U n300aphl.

SnepHble CUiIbl. DHEPruUs CBSA3U
saapa. O0onouedHas ¥ KareabHas
MOJEJIH sAJIpa.

4. |PeHTreHOBCKOE H3ITyUEHHUE. CrOHTaHHOE U BBIHYKJECHHOE YcTHbI
Jlazepsi. n3nydeHue. AKTHUBHas cpeaa. JIazepsl. | ompoc,
Mertobl HaOMIOCHUS U [Tpuniun paboThl U yCTpOHCTBO IIACbMEHHBIN
perucTpanuu reJINM-HEOHOBOTO J1a3epa. onpoc

PagUOAKTUBHBIX M3JIyYEHUHN.

IIpuMeHeHue 1a3epos.




5. |PaguoakTuBHBIN pacnan. PannoakTuBHOCTB. 3aKOH YcTHBI

3aKOH paJiMOaKTUBHOTO pPasMoOaKTUBHOTO paclaza, a-pacmnas, orpoc,

pacnana. PagroaktuBHoe a-pacnaf, y-usinydenue. IIpasuio MIMCbMEHHBIN

U3JIy4€HHUE, €T0 BUIBL. cMmeneHus. [Ipumenenne oIpoc
paZoOaKTUBHBIX U30TOIOB.

Snepusle peakunu. fnepHas Snepnsle peakunu. [Ipumepsl

JHEPreTHKA. AJIEPHBIX NTPEBPALLEHUN MO

JIECTBHEM a-4aCTULl, IPOTOHOB,
HEHPOHOB U y-KBAaHTOB.

Henenune saep. Llennbie peakiuu
JIeJIeHUs. SIIepHbIe peakTophl Ha
TEIUIOBBIX U OBICTPHIX HEUTPOHAX.
SnepHas sHepreTuka.

Peaknuu cuHTe3a, yClnoBHs UX
OCYILECTBIICHU. Y IIpaBIsIeMbIi
TEPMOSIICPHBINA CUHTES.

DneMeHTbl PU3UKU DJeMEeHTapHbIEC YACTULIBI.
AJIEMEHTAPHBIX YACTHII. ONEeKTPOH, NPOTOH, HEUTPOH, (POTOH.
Jlenrtonbl 1 agpoHsl. YacTuibl-
MIEPEHOCYHUKH B3aMMOJICHCTBHSL.
Mes3onsl u 6apuonsl. [Tonstue o
KBapKax. AHTUYACTHIIBI.

CuipHOE, 3JIEKTPOMarHuTHOE,
ciaboe ¥ TpaBUTAIIMOHHOE
B3aMMOJEICTBHS, UX UHTEHCUBHOCTD U
panuyc nerictBusi. Teopus Benukoro
o0wveaunenus. Teopust bonbmioro
B3PbIBA.

2.3.2 3aHATHA CEMHHAPCKOI'O THIIA

CrpykTypa NpakTHYECKUX 3aHATHH B 00IIEM TaKoOBa:

[TpoBepka HaMUYKsI BEITIOJTHEHHOTO 3aJJaHUsI CAMOCTOSTEIbHOU PaOOTHI.
Bri6opoyuHas npoBepka HaJIM4Hs U MPABUIBHOCTH BHITOJHEHUS TOMAIITHETO 3aaHUsL.
Paz0op THTUYHBIX OMMOOK, BO3HUKIINX B CAMOCTOSATEIBHOM pabdoTe.

PaccMoTpenune TeopeTHUECKHX OCHOBAHUH JUISl IPAKTUKU TEKYILEH TEMBI.

Paz0op mpakTHUECKUX METOJIOB U PEIICHNE COOTBETCTBYIOIINX 3a/1a4.

. KoppekTupoBka 3a1aHuii 1151 CaMOCTOSTEIBHOM PabOTHI CTYJCHTOB.

Ha HEKOTOPBIX MPAKTUYECKUX 3aHATHUSIX MTPOBOIUTCS ay IMTOPHAS KOHTPOJIbHAS padoTa.

A e

TeMbl ceMHHAPOB MO JUCHUIINHE

Tema 1. Kpatkuii 0630p ucTtopuu pa3BUTHS aTOMHON U simepHoi ¢usuku. TemmoBoe
U3JTy4YEHUeE.

Tema 2. ®otorddexr.

Tema 3. JlaBnenune cBera. D dext KommnroHa.

Tema 4. Atom Bogopoaa o bopy.

Tewma 5. Bonusl ne bpoitnsa. CootHomenue HeonpenenéHHocrei ['eiizendepra.

Tewma 6. [Ipunuun [Taynu [lepuoauyeckas cucrema snementoB . . Menaeneesa.

Tema 7. PentreHoBckoe uznydeHue. Jlazepsl.

Tema 8. CocraB atomHoro sipa. Jlepekr macc. DHeprust CBA3H.

Tema 9. PagmoaxkTuBHBIA pacnai. 3aKOH pPaguOAaKTHBHOrO pacnaja. PammoaxkTuBHOE
U3IIy4EHUE, €r0 BUJBL.

Tema 10. MeToapl HaOIIOIEHUS ¥ PETUCTPALIUH PAAHOAKTUBHBIX U3ITy4YEHUH.



Tewma 11. SAnepHbie peakiuu. SnepHas sHepreTUKa.
Tema 12. DnemMeHTHI (PU3UKH DIIEMEHTAPHBIX YACTHII.

2.3.3 JIaGopaTopHbIe 3aHATHS

He npeoycmompeno

2.3.4 IlpuMepHas TeMATHKA KyPCOBBIX padoT (MPOEKTOB)
He npedycmompeno

2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 00ecneyeHus AJIsl CAMOCTOATEIbHONH padoThl
o0y4yamuxcs Mo AUCHUILIHHE (MOLYJII0)

CamocrosrenbHast pabora

CTYACHTOB 110 JUCHUINIMHC COCTOUT U3 3az[aH1/1171,

COOTBETCTBYIOIIUX KaXKIOMY IIPAKTUYECKOMY 3aHATHIO.
BreayutopabiME (popMaMu 1 HHCTPYMEHTAMHU CAMOCTOSITEIILHON padOTHI CTYICHTOB TI0
JUCLUIIIINHE SABIISIOTCS:

. BBIMOJTHEHUE JOMAILIHUX 3a/IaHUH (MIPAaKTUYECKUX U TEOPETHUECKHUX );

. BBINIOJIHEHHE JIOMALIHUX KOHTPOJBHBIX paboT (Kak CpeICTBO MOJITOTOBKH K
ayJIUTOPHBIM KOHTPOJIBHBIM paboTaMm);

. HOJTrOTOBKA K MPAKTUYECKUM 3aHATHIM, paboTa C JEKIIMOHHBIM MaTepUaloMm;

. MOJIFOTOBKA K SK3aMEHY.

Bunbl camocTosTensHOM pa6OTLI CTYACHTOB:

1. Pabota ¢ HayuyHOU 1 yueOHO-METOIUYECKOM JIUTepaTypol (YKa3bIBaeTCs Jajee).
2. [TpoxosxneHne TecTupoBaHMs 00y4YarOLIEro U KOHTPOIUPYIOLIETo XapakTepa.
3. Hanmcanue pedepatoB (mpuMepHbIe TEMBI YKa3bIBAIOTCS JaJiee)
4. u3yuyeHne 00s3aTeIbHOM U TOMOIHUTEIbHON JIUTEPATYPhI;
5. BBITTOJIHEHHE CAMOCTOSATENBHBIX 33/1aHUH Ha TIPAKTUIECKUX 3aHATHSX;
6. NOUCK MH(OPMALIUU 10 331aHHON TeMe B ceTu HTepHeT;
7. CaMOKOHTPOJIb U B3aHMOKOHTPOJIb BBITTOJTHEHHBIX 3aaHUH;
8. NOJrOTOBKA K HAIIMCAHUIO KOHTPOJIBHBIX paboT, TECTOB, cadya IK3aMeHa.
[TepeueHb yueOHO-METOAMUECKOTO 00ECTIeYeH s JUCIUIUIUHBI IO
No Hanverosarme BBITTOJIHEHUIO CAMOCTOSITEIBHOM paboThI
pazznena
1 2 3
1. ITpopaboTka CagenbeB, 1. B. Kypc obueit ¢pusuku [DnekTpoHHBIH pecypc]
y4eOHOT0 yueOHnoe nmocodbue : B 5 1. T. 5 : KBanToBast ontrka. AToMHas pU3MKa.
(Treopetnueckoro) |dusuka TBepAoro tena. OuU3MKa ATOMHOTO siipa M 3JIEMEHTaPHbIX
MaTtepuaa gactuy / W. B. CasemseB. - CII6.: Jlanb, 2011. - 384 c. -
2. Brinonnenue https://e.lanbook.com/reader/book/708/#authors.
uaauBuayanbHbix  (Kamamuukos, H.II. Ilpaktukym mo pemieHuro 3amad mo oomemy
3aJJaHu’ Kypey ¢usuku. OcHOBBI KBaHTOBOW (pu3uku. CTpoeHue BellecTBa.
(moaroroBka ATomHas 1 simepHas pusuka: yaeonoe mocooue / H.IT. Kamamaukos,
co0OIIeHNUH, HM. Koxesnukos, T.B. Kotepno, I'I'. Cnupun; nox pen.
MIPE3CHTAIINN ) Kanamnukosa H. I1. — Canxkr-IlerepOypr: Jlans, 2014. — 240 ¢c. —
3.  |Pedepar https://e.lanbook.com/book/49468.
4. IloaroroBka k
TEKyIEeMy
KOHTPOJIIO

paboTel B

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B cootBercTBum ¢ TpeboBanmsimu ®I'OC mpu peanm3aly pa3IHdHBIX BUIOB Y4eOHOU

mponecce

HU3YyYUCHUA

monynss «OOmas | SKCIepUMEHTanbHas  (u3nka»



NpeIycMaTPUBAETCSl HUCIIONb30BaHWE B y4eOHOM TIpoIlecce CIEAYIONIMX aKTHBHBIX U
MHTEPAKTHBHBIX ()OPM NPOBEICHHS 3aHSATHIA:

® JICKIINY;

® TECTHPOBAHUSI C HCIIOJB30BAaHHEM AKTHUBHBIX W WHTEPAKTHBHBIX (HOPM TPOBEICHUS
3aHATHH;

® [I0/IFOTOBKA MUCHhMEHHBIX pedepaToB 1o TeMaM Kypca.

Temoii pedepata momKkHA OBITH UCTOPUSI OTKPBHITHS KOHKPETHOTO (PH3UYECKOTO 3aKOHA
WIN pa3BUTHE TPEACTABICHUN O MPUPOJe KOHKpeTHOro sBieHus. Kpome Toro, Temoit pedepara
MOJKET CITY>KUTh Hay4Has JIeATeIbHOCTh B 00J1aCTH (PU3UKU OTACIBbHBIX YYEHBIX M HAYYHBIX LIKOJI.

[Ipu opraHuM3anuu CcaMOCTOSTENLHOW pPAaOOThl 3aHATUN WCIONB3YIOTCS CIIEAYIOLIHNE
o0pa3oBaTesibHbIe TEXHOJIOTHH: y4eOHO-METOINYECKOE COMPOBOXKACHUE AUCLIUILINHBI, padboTa ¢
JUTEPATYpPOM, TAaKEThI MPHUKIIATHBIX MMPOTPaMM, JOKaIbHbIE (YHUBEPCUTETCKHUE, (DaKyIbTETCKUE,
KadeapanbHbIe) U rI100aTbHbIe KOMIIBIOTEPHBIE CETH H JIP.

NuTepakTrBHBIE 00pa30oBaTebHBIC TEXHOJIOTHH, UCIIOIb3YEMbIEC B ay AUTOPHBIX 3aHITHUSIX

Cemectp Bun 3assatus Hcnonb3yemMble UHTEPAKTUBHBIE Konuuectso
(JI, ITP) o0pa3oBareIbHbIe TEXHOJIOTHI 4acoB
5 JI Coznmanvie MPOOJIEMHBIX CHTYallWid, WCIIOJH30BaHUE 2
KOMIBIOTEPHBIX JEMOHCTpALUH
KomnekruBHOe perieHue GpU3HIECKUX 3a/1a4 U TECTOBBIX 14
1P 3a7jaHuil, paboTa B MAJIBIX IPyIIIax

4. OueHo4YHbIe U MeTOAMYECKHEe MATEePHAJIbI
4.1 OneHo4Hble cpeacTBa AJIsl TEKYLIEro KOHTPOJISA yCIIeBAeMOCTH H IIPOMEKYTOYHOH
aTrecTauuu

OrneHouHble CpeacTBa IpeaHa3HAueHbl Ui KOHTPOJS M OLEHKHM 00pa3oBaTeIbHBIX
JOCTIDKEHUH 00ydaromMXCs, OCBOMBIIUX TMPOTPaMMy Yy4YeOHOH IUCHWIUIMHBI «HA3BaHUE
TMCIUTITHHBD).

O1eHOYHBIE CPENICTBA BKIFOUACT KOHTPOJIBHBIE MaTepUANbIl ISl TIPOBEICHHUS TeKYIIero
KOHTpPOJIsi B (opMe JOKJIAJa-NPEe3eHTAlMU M0 MPOOJIEMHBIM BOIMPOCAM, Pa3sHOYPOBHEBBIX
3aJaHAl ¥ MPOMEKYTOYHOI aTTecTalMu B OpMe BOIPOCOB K IK3aMEHY .

OneHouHble cpeAcTBA Ul HMHBAJIUIOB W JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH

3II0POBbsI BEIOUPAIOTCS C YIETOM WX WHAWBUIYTBHBIX TICHXO()U3MYECKIX 0COOSHHOCTEMH.

— IIpY HEOOXOAMMOCTH HHBAJIU/IaM U JINI[AM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI
NPEJOCTABIISIETCS TOTIOJIHUTEIFHOE BPEMS /IS TIOATOTOBKH OTBETA HA SK3aMEHE;

— TIpY MIPOBEJICHHUH IIPOLIEAYPbI OLICHUBAHUS PE3yJIbTaTOB OOyUEHHS HHBAIUAOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYIEHBIMH OCOOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH JJIsl 00YUAIOMIUXCSI C OTPAaHHYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBbS
¥ WHBAIWAOB TMPOIEIypa OLEHUBAHUS pE3YJIbTATOB OOYYEHHS 10 JUCHUILIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa oneHWBaHHS PE3yJbTATOB OOYYECHUS WHBAJIUIOB U JIUIl C OrPaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBBSI T10 JUCHUIUIMHE (MOJIYJIIO) TIPEIyCMAaTPUBACT IIPEIOCTABICHHUE
uHpopmanmu B QopMax, aJaNTUPOBAHHBIX K OTPAaHWYEHHSM HUX 3J0POBbS M BOCIIPHSATHS
UHPOpPMALINH:

JInst vn ¢ HapyIeHUsIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEITMICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist I ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHoi (opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.



J1J1s1 JIUT ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIILHOTO amrapara:

— B mieuaTHou hopme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHbh MOXET OBITh KOHKPETU3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0ydaromuxcs.

CprKTypa OLHCHOYHBIX CPEACTB AJA TeKyIIIeﬁ H HpOMe)KyTO‘{HOﬁ aTrrecralumn

Kon HanmMeHoBaHMe OLIEHOYHOTO CpeNCTBA
Ne KonTtponupyemsie pasnenst KOHTPOJIUPYEMOH

n/m (TemMBbl) IUCIUTUINHBL* KOMIETEHITNH (FUTH . [IpomexxyTounas
Tekymuit KOHTPOITb
€€ 4acTu) aTTecTanys

Kpartkuit 0030p ucropun K-1 Omnpoc Bonpocs! Ha 3x3ameHe
pa3BUTUS, AaTOMHOU U AJEpHON 1-4

1 ¢usuku. TeroBoe n3IydeHuE.
®dororpdexr. [laBieHue cBeta.
O¢ddexr Komnrona.

Arom Bozmopopa o bopy. nK-1 Omnpoc Bonpoc Ha 5k3ameHe
Boumnasr ne Bpoiins. 16

2 CootHomeHne
HEONpeaesIEHHOCTEN
I'eiizentepra.
IIpunnun [Maynu TIK-1 KouTponsHast pabora | Bonpochl Ha 3K3aMeHe
[Tepuoanueckas cucrema 3ie- 5,7

3 MeHTtoB [l. 1. Menzeneena.
CocTaB aTOMHOTO sifipa.
Jedekr Macc. DHeprus CBsI3U.
PentreHoBckoe n3iydyeHue. MK-2 Ompoc Bormpocs! Ha sk3amene
Jlaszepsl. 6,12

4 MeToap! HAOOICHAS U
peTHCTpaIiy paTuOaKTHUBHBIX
W3JTyYEHUH.

PannoaxTuBHBIN pacnaf. TIK-2 Ompoc Bomnpocs! Ha 3x3ameHe
3aK0H pPagUOAKTHBHOTO 8-11, 13-15

pacnazna. PaguoakTuBHoe u3iny-
5 YeHUE, €0 BUIBI.

Snepnbie peakiuu. SnepHas
SHEpreTuKa. DJIeMEHThI
(l)l/ISI/IKI/I QJICMCHTAPHBIX YaCTHUIL

Ioka3aTesu, KpUTEPHHU H LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

Kon u nanmenoBanme CooTBeTCTBHE YPOBHEH 0CBOCHHS KOMIETEHIHH MIAHAPYEMBIM Pe3yJIbTaTaM
KOMIIeTeHIU i 00yYeHNs M1 KPUTEPHUSIM UX OIleHUBAHUS
MOPOTrOBBIi 0a30BbIii NPOJABHHYTHIN
Ouenka
Y 10BJIETBOPUTEIHHO Xopoiio/3a4TeHO OTJINYHO /3a4TCHO
/3a4TeHO
IK-1 3Haer — 3Haer — 3naer —
METO/bl U IPUEMBI METO/bl U IPUEMBI METO/Ibl U TIPUEMBI
CriocoOeH ocBauBaTh U | PELICHUS KOHKPETHBIX MOCTaHOBKU (PM3MYECKOTO | TOCTAHOBKH (PU3UUECKOTO
HCIIONTB30BATh 0a30Bele | (PH3MYECKHX 3a/1ad 9KCIEPUMEHTA, METOJIBl K | 3KCIEPUMEHTa, CIOCOOBI
HaYYHO-TEOPETHIECKHE MPUEMBI PEIICHUS €ro MaTeMaTH4ecKon
KOHKPETHBIX (pu3myecknx | oOpaOOTKH; 3HATH METOJIBI




3HaHUA U IPAKTUICCKNE
YMEHUA 110
TEXHOJOT'MYECKOMY U

3aja4, (1)I/ISI/I‘ICCKI/IC
IMMPUIIOKCHUSA
MaTEMAaTHICCKHUX MOHATHHA

U TIPUEMBI PEIICHUS
KOHKPETHBIX (PH3HYECKIX
3a71a4, PU3HIeCKIe

p— MPUIIOKEHUS
MaTEeMaTHYECKUX
00pa30BaHUIO B OHSITH
POECCHOHATLHOM Ymeer — Ymeer — Ymeer —
JIESITENLHOCTH
NPUMEHSTH 0a30BbIE NPUMEHSTH 0a30BbIE NPUMEHSTH 0a30BbIE
3HAHUS /IS PETIEHUST 3HAHUS /IS PETIEHUST 3HAHUS JJIS] PEIIEHUST
TEOPETHUYECKUX U TEOPETHUYECKUX U TEOPETHUECKHUX U
MPaKTHYECKUX MPaKTHYECKUX MPaKTHYECKUX
(buznueckux 3aga4u (buznueckux 3amad, (uzmueckux 3amaq,
MPaBUIILHO MPaBUIBLHO
OpraHu30BbIBAThH OpraHu30BbIBATH
¢usngeckne HaOMrOmeHNS | pu3mUecKre HAOIIOACHUS
U 3KCIIEPUMEHTBI, M 9KCHIEPUMEHTBI,
AHAJIM3UPOBATh X aHAM3UPOBATh UX
pe3yJIbTaThl PEe3yNbTAThI,
OCYIIECTBIIATh
MOCTPOCHHE
MaTeMaTU4YEeCKUX MOJielen
(hU3UYECKUX SIBICHUNA U
MPOLIECCOB
Baapeer — Baapeer — Baaneer —
HaBbIKaM¥ pCIICHU HaBBIKaM# IPOBEACHUA HaBbIKaMU MTPOBCIACHUA
MPOCTENIINX 3a7a4 (bu3nYecKux HAOMIOACHUN | (PU3MUYSCKUX HAOIFOICHHIA
Y peIleHUs] MPOCTEHIITNX M 9KCIIEPUMEHTOB
TEOPETHYECKUX 33134 peLIeHUs TPOCTEHIITNX
TEOPETHUYECKUX U
MPUKITAHBIX 33/1a4.
IIK-2 3uaer — 3uaer — 3uaer —
Criocoben (hyHIaMeHTalIbHBIC (hyHIaMeHTalIbHbIC (byH1aMeHTaIbHbIC
KOHCTpyHpOBaTh (U3HUECKIe TEOPUH (U3HUECKIe TEOPUH (U3HYECKUe TEOPUH 1
ConepraHme 3aKOHBI 3aKOHBI, IOHUMATh 3aKOHBI, IOHUMATh
TEXHONOTHICCKOTO | (U3HYeCKyIO CYIIHOCT (U3HYECKYIO CYIIHOCT
usuueckoro ABJIEHHH U TIPOIIECCOB, SABJICHHIT U TIPOIIECCOB,
obpazoBatust B MPOUCXO/IAIINX B MPOUCXOIAIIUX B
COOTBETCTBIN ¢ MIPUPOJIE U TEXHUKE MPUPOJIE U TEXHUKE,
Tpebosarmamu - ®TOC 3HATh IPUEMbI U METO/IbI
OCHOBHOTO M CpEIHETO KOHKPETHBIX (PH3MUYECKUX
o0iero obpasoBanusi, ¢ sazaq
YpOBHEM pa3BUTHUS
COBPEMEHHOMN HayKU U C | Ymeer — YMeer — YMeer —
YYETOM BO3PACTHBIX
0COBEHHOCTEH HAaBBIKAMU PEIICHUS HAaBBIKAMU PEIICHUS HABBIKAMHU PEIICHUS
0GyJaromHXCs TEOPETHUYECKUX 33714 TEOPETHUYECKUX U TEOPETHYECKUX U

OKCIICPUMCHTAJIbHBIX
3aJga4

JKCIIEPUMEHTATBHBIX
3a]a4, HaBLIKAMU
MPOBEACHUS (PU3MUCCKUX
HaOIIOAECHUI 1
9KCIICPUMECHTOB




Baapeer —

HaBBIKaMHM HCIIOJIb30BaTh
0a30BbIe TEOPETUIECCKHE
3HaHUS

JJIA peIICHUA

Baapeer —

CIoco0eH pean30BhIBAThH
y4eOHbIe TPOTPaMMEBI
0a30BBIX U

OJIEKTUBHBIX KYPOB B

Baageer —

CIOCOOEH peann30BbIBATh
y4eOHBIE TIPOTPAMMBI
06a30BBIX U

OJICKTUBHBIX KYPOB B

po(hecCHOHANBHBIX 33724 | 00pa30BaTEIBHBIX 00pa30BaTEIbHBIX

YUPCKOACHUAX, YUPCKACHUAX,

HCIIOJIE30BaTh 0a30BBIE HCII0JIb30BaTh 0a30BbIC

TCOPETUICCKUE 3HAHUSA TECOPETUICCKUEC 3HAHUSA

JJIA peIICHUA JJIA peIICHUA

npodeccHoHaNbHbIX 33/1a4 | MPOhECCHOHATIBHBIX

3a/1a4, pyKOBOJIUTh

HCCIIeI0BATEIbCKOM
paboToi 00yUJarOIITHXCS.

TunoBble KOHTPOJILHBIE 32IaHNUSI UM MHbIE MAaTEePHAJIbI, HEO0OX0AUMBbIE 1JIsl OLleHKH
3HAHWI, YMEHUI, HABBLIKOB W (MJM) ONBITA JAESATEJbHOCTH, XaPAKTEPU3YIOIUUX ITAMNbBI
(opMupoBaHus KOMIETEHIIUI B poLecce 0CBOEHNsI 00pPa30BaTe/IbHOI MPOrpaMMbl

IIpumepHbIe TeMBbI pedepaToB

1. SIBneHus, NOATBEPKIAIOLIEE CIOKHOE CTPOCHHE aTOMa

5. Mogenu aroma no Tomncony u Pesepdopay

6.  KsanrtoBble noctynaTtel bopa, ux skciepuMeHTaIbHOE OATBEPKACHNE

7.  Teopus ctpoeHus atroma Bogopoza 1o bopy

8. DuHeprus u paguyc OpOHUT CTallMOHAPHBIX COCTOSTHHUI

9.  Jlmarpamma SHEpreTHYeCKMX YpOBHEH BOAOPOAa, OOBSICHEHHE CHEKTPAIbHBIX
3aKOHOMEPHOCTEN

10. HckyccTBeHHOE IpeBpallleHe aTOMHBIX siJIEp

11.  OrtkpeiTHE HEHTPOHA

12.  CrpoeHune aTOMHOTO sizipa.

13.  3anwuce sinepHbIX peakuuil. M30Tonsl.

14. TloHsATHE M ME30HHOMN TEOPUH SIIEPHBIX CHUII

15. Dueprus cBs3u U 1e(PeKT Macchl

16. Hcnonp3oBaHME SACPHBIX IPEBPAILEHHI; LIENTHAsI peaKys AeICHUS Saep

17. MeueHble aTOMBI

18. TepmosinepHble peakuuu

19. DnemMeHTapHBIC YACTHUIIBI U KX CBOMCTBA

20. MeTonpl perucTpanuu 4acTHI]

21. PannoakTUBHOCTH

22. IlpaBuno casura

23. 3akoH paauMOaKTHBHOIO pacmaja; Mepuoj] mnojypacnana; ainbga-, Oera-, ramma-
U3JTy4EHUs.

Ilepeuens uacmu Komnemenyuu, npogepaemvix oyeHounvim cpeocmeom: 11K-1 (3natsn),
[IK-2 (3nats).

Bonpocs! /151 yCTHOr0 /1M MHCbMEHHOI0 0IIpoca
1. 3akonsl TemmoBoro m3nydeHus: (3akoHsl Kupxroda, Credana-bonbiimana, cmemnieHus
Buna, Panes-/Ixunca, uznyuenust Buna, [lnanka).



dotord¢ext. YpaBHenue DifHiTelHa 17151 BHeHIHero ¢potodddexra.

[laBiienue ceera.

A¢pdexr Komnrona.

[TpuHnun [Taymnu.

[Tepuoanueckas tabnuua snementos /1. 1. Menneneena.

Jlazepsl.

CocraB sapa. HykinoHs! (IPOTOHBI K HEUTPOHBI). 3apsAA0BOE U MAacCCOBOE YUCIIO S/Ipa.
. M3otonsl 1 nzo6apsl.

10. SnepHble cuibl. DHEPruUs CBA3M A1pa.

11. O6onoueuHas u KanenabHasi MOJACTH Sapa.

12. [lenenue saep. SnepHble peakTopbl. SepHas sHepreTHka.

13. DnemenrapHble yacTulpl. [ToHsITHE O KBapKax.

14. ®yH1aMeHTalIbHbIE B3aUMOJICHCTBHUS.

15. IIpoGaemsbl m1aHeTapHOM MOJIeTH aToMa. ATOM BoAopoa 1o bopy

16. [IpenenbHplii Iepexoa K KJIacCCUYeCKON MEXaHUKE U ONTHKE.

17. Oneprus d®epmu

Ilepeuensv uacmu Komnemenyuu, npogepaemvix oyeHounvim cpeocmeom: I1K-1 (3Hath),

[1K-2 (3HaTB).

00N U AW

IIpuMmepHbIe 327244

3amaua Ne

Annda-uactuna ¢ kuaetudeckoi sneprueii 0,27 MaB paccesnack 30710ToOM (OJIBroit Ha yroi
60°. HaliTu cOOTBETCTBYIOLIEE 3HAUEHUE IIPULIETIBLHOIO ITapaMeTpa.

3amaua Ne

Ha xaxoe MUHMMaJIbHOE PacCTOSIHUE MPUOTU3UTCS 0-4aCTHIIA C KHHETH4ecKoi sHepruent T
= 0,40 M»B (ripu 1060BOM COyAapECHUH):

a) K TMOKOSIIEMYCS TSHDKETIOMY SIIPY aToMa CBHUHIIA,

0) K mepBOHAYaJILHO MOKOUBIIEMYCS JISTKOMY CBOOOHOMY sipy Li77?.

3amaua Ne

[Iporon ¢ kuHETHYEeCKOW HSHepruedt T W TpUIIETBHBIM TapamMeTpoM b paccesuics Ha
KYJIOHOBCKOM I10JI€ HEMOJIBHKHOTO siipa aToMa 30Ji0Ta. HallTu uMmnynbc, nepeaHHblii JaHHOMY
APy B PE3YyJIbTATE PACCESIHHUS.

3amaua Ne

Hemoasuxubiii map pamuyca R o00aydaroT mapamuiebHBIM TIOTOKOM YacTHIl, Paauyc
KOTOPBIX r. CuuTasi CTOJKHOBEHHE YACTHIIBI C IAPOM YIIPYTUM, HAUTH:

a) yroJ 9 OTKJIOHEHUS YaCTHIIbI B 3aBUCUMOCTH OT €€ MPHUIIETLHOTO TTapameTpa b;

0) OTHOCHTENIbHYIO JIOJII0 YaCTHIl, KOTOPBIE IOCJIE CTOJIKHOBEHUS C LIApOM PacCesuIich B
WHTEpBaJe yrioB oT 3 10 9 + dJ;

B) BEpOATHOCTb TOTO, YTO YaCTUIA, MCIBITABIIAsl COyJAapeHHE C IIApOM, pAcCeeTcsl B
nepeanHioro noiaychepy (3 < m/2).

3amaua Ne

V3kuil MydoK o-4acTHI] C KUHEeTH4Yeckol sHepruei 1,0 MsB mamaer HOpMallbHO Ha
WIaTUHOBYIO (hosbry Tonmmuebl 1,0 MkMm. HabmoieHue paccestHHBIX 9acTHUIl BEIETCS MO YTIIOM
60° K HampaBJIEHUIO MAJAIOUIETO MMyYKa TP MOMOIIY CYETUYHKA C KPYTJIBIM BXOJIHBIM OTBEPCTUEM
mwiomann 1,0 cM2, KOTOpoe pacIoyiokeHO Ha paccTosiHMM 10 cM OT pacceMBaroIIEro y4yacTka
donbru. Kakas 10515 paccessHHBIX 0-4acTHUII TaJAaeT HAa OTBEPCTHE CUETUHKA?

3amaua Ne

Haiiti sgpextuBHOE ceuenue sapa aroma ypaHa, COOTBETCTBYIOLIEE PACCESHUIO O-4aCTHUIL
¢ kuHeTnaeckoi sneprueit T = 1,5 MaB B unrepBae yrios ceiiie 30 = 60°.

3amaua Ne

CornacHO KJIacCHUYECKON 3JIEKTPOAMHAMMKE 3JIEKTPOH, ABMXKYLIUICS C YCKOPEHHEM W,
TepsIeT SHEPTUIO HA U3TYUCHHE 110 3aKOHY



dE/dt = -2e2w2/(3¢c3)

re € — 3apsj JEeKTPOHa, ¢ — CKOpOCTh cBeTa. OLEHUTh BpeMs, 3a KOTOPOE SHEPrus
3JIEKTPOHA, COBEPIIAIONIEr0 KojeOaHus, OJU3KHe K TapMOHMYECKUM C yacToTod o = 5%1015
pan/c, ymenpmutcs B 1 = 10 pas.

3anaya Ne

Bocmonb3oBaBumchk Gopmyson W3 TpebIAyHIel 3aJadd, OLUEHUTH BPEMs, B TEUCHHUE
KOTOPOTO 3JIEKTPOH, JBMXKYIIMICS B aTOME BOAOPOJA MO KpyroBoi opOute paguyca r = 50 mm,
ymai Obl Ha siipo. [t mpOCTOTHI CUMTATh, UTO BEKTOP W BCE BPEMs HAIPABJICH K IIEHTPY aToMa.

Ilepeuens yacmu KomnemeHnyuu, nposepaemuvix oueHoYHvim cpeocmeom: 11K-1 (3HaTh,

yMeTb, BIaaeTh), [IK-2 (3HaTh, yMeTh, BIaJIETh).

Bonpocbl npoMe:KyTOYHOM aTTeCTAIUM.

1. 3akonsl TeroBoro u3nydeHus (3akonsl Kupxrogda, Credana-bonbimana, cmemienus
Buna, Panes-/[xunca, nznyuenust Buna, [lnanka).
®otorddext. YpaBHeHue DifHmITelHa U1 BHEIIHEro ¢porodddekra.
[laBienue cpera.
OS¢ ekt Komnrona.
[Mpunmun [aymu. [lepuonnveckas tadnuma snementoB . 1. Menneneesa.
Jlazepsl.

7. CocraB sapa. HykiaoHs! (pOTOHBI U HEUTPOHBI). 3apsI0BOE M MACCOBOE YHUCIIO SJIpa.
W3oTomb! 1 u300apsl.

8. Snepnsble cunbl. DHeprus cBsa3u aapa. O0oI0YedHas U KaneabHasi MOJENHU Sapa.

9. PaanoakTuBHOCTH. 3aKOH paAHOAKTUBHOTO pacnana. [IpaBuna cMemieHus.

10. Henenwue siaep. SAnepHbie peakTopsl. SnepHas SHEpPreTHKa.

11. TepmosinepHbie peaKiiu.

12. OCHOBBI 1O3UMETPHH.

13. DnemeHTtapHble yacTuipl. O01Me cBeAeHne 00 AIeMEHTapPHBIX YaCTHIIAX.

14. ®ynpamMeHTaIbHbIE B3aUMOICHCTBUSL.

15. TlonsiTue 0 KBapkKax.

16. Artom Bomopoaa o bopy

Ilepeuens yvacmu KomnemeHnyuu, nPogepaemMuviX oyeHouHbvim cpeocmeom: 11K-1 (3Hatp,
yMeThb, BiaaeTsh), [IK-2 (3Hatb, yMeThb, BIAACTh).

SARRANE Rl N

4.2 MeToanueckue MaTepuaJibl, onpeae/siiomue nNpoueaypbl OueHMBAHUS 3HAHUM,
YMeHHIi, HaBBIKOB W (MJIH) ONbITA /AeATEJbHOCTH, XAPAKTEPU3YIOUIUX JTAIbI
¢dopmupoBaHusi KOMIEeTEHUHH

Meroauyeckue PpeKOMEHIALMH, OINpeJeJsAoIHue IMpPoueAypbl OLCHHBAHUS HAa
IK3aMeHe

HtoroBoii (opmoii KOHTpOIS CHOPMHPOBAHHOCTH KOMIETEHIUH y 0Oydaromuxcs o
JUCLUIUIMHE siBisieTcss K3aMeH. CTyJeHThl 00s3aHbl CaTh 3K3aMEH B COOTBETCTBHM C
pacnucaHieM U y4eOHBIM IJIaHOM

DOOC mpoMexKyTOYHOM aTTECTAIIUH COCTOUT U3 BOMPOCOB K K3aMEHY IO AUCIUTUIUHE.

DK3aMeH M0 AUCHUILTUHE TPECIIeAyeT IeTb OLIEHUTh pabOTy CTyIeHTa 3a KypcC, OITy4eHUe
TEOPETUYECKUX 3HAHUH, UX IPOYHOCTh, Pa3BUTHE TBOPUECKOTO MBILIUIEHUsS, NpUOOpeTeHHue
HaBBIKOB CaMOCTOSITEJILHON pabOThl, yMEHHE NPUMEHSITH MOJTY4YECHHBIC 3HAHUSA JJISl PELICHHS
IIPAKTUYECKHX 3a7ad.

®dopma NpoBeAECHUS IK3aMEHA: THCbMEHHO.

OK3aMeHaATOpy NPENOCTABIAETCS MPaBO 33aBaTh CTYACHTAM JOIOJHHUTEIBHBIE BOIPOCHI
10 Bcell yueOHOM nmporpaMme TUCIUILIHHBIL.

Pesynprat cpaum sK3aMeHa 3aHOCUTHCS NIPENOIAaBATENEM B DK3aMEHALMOHHYIO BEJIOMOCTb
Y 324ETHYIO KHUXKKY.



Kpurepun ouenku:

OlIEHKA «OTJIMYHO»: TIIyOOKME WCUEPIBIBAIONINE 3HAHHUS BCETO IMPOrPAMMHOTO
MaTepuasa, JJOTH4ECKH MOCIE0BATEIbHBIE, [TOJIHbIE, TPAMMATHYECKHU ITPAaBUIIBHBIE U KOHKPETHBIE
OTBETHI Ha BOTIPOCHI AK3aMEHAIIMOHHOTO OMJIETa U IOTIOJIHUTEIFHBIE BOIIPOCH! YWICHOB KOMUCCHU;
UCIIOJIb30BaHUE B HEOOXOJUMOM Mepe B OTBETaxX S3bIKOBOI'O MaTepHala, MpeiCTaBIEHHOIO B
PEKOMEHAYEMBIX YUEOHBIX TOCOOUAX U JOMOJHUTENBHOM JINTEPATYPE;

OLICHKA «XOpPOILIO»: TBEPABIC M JOCTATOYHO IIOJIHBIE 3HAHUS BCETO INPOTrPaMMHOIO
Marepuana, IocieI0BaTeIbHbIE, IPABWIBHBIC, KOHKPETHBIE OTBETHI HA ITOCTABJICHHBIE BOIIPOCHI
py CBOOOHOM pearupoBaHUM Ha 3aMEUaHUs 110 OT/AEIbHBIM BOIPOCAM;

OLICHKA «yA0BJIETBOPUTEIbHO)»: 3HAHNE ¥ IOHMMaHUE OCHOBHBIX BOIIPOCOB IPOTPaMMBHI,
Hanuuue He 6osee 50% ommnOoK B OCBEIEHUH OT/IEIbHBIX BOIIPOCOB OMIIETa;

OLICHKA «HEYIOBJICTBOPUTEJbHO»: HENOHMMAHHWE CYIIHOCTH HM3JIara€MbIX BOIIPOCOB,
rpyOble OIMOKM B OTBETE, HEYBEPEHHbIE M HETOYHBIE OTBETHI HA JIOMOJHUTEIIbHBIE BOIPOCHI
HK3aMEHATOPOB.

MeToauyeckue  peKOMEHAALNMH, ONpelessione MPOUeAYPbl  ONEHUBAHUS
KOHTPOJIbHBIX PadoT:
KomnonenTom TCKYIICTO KOHTPOJIA IO JUCHUIIIIMHE ABJIAIOTCA TPU KOHTPOJIbHBIC pa6OTI)I
B BH/JIE MTMCBMEHHOTO PELICHUS 3a/1au.
MaxkcumanbHOe KOJIMYEeCTBO 0AIJIOB, KOTOPOE CTYACHTHI MOTYT MOJIYYHUTh 32 MPABIILHOE
CIICHHE 33/1a41 Ha KOHTPOJIBHOM padoTe, COCTABISIET 5 OaIOB.

CryneHu ypoBHEN OCBOEHUS Bun 3aganus KonnuectBo 6annos
KOMIIETEHIIUHA

IToporosslii Konrponsnas padora Nel 6
Kontponbnas padota Ne2

basoBbiit Konrponbnas padora Nel 7-8
Kontponbnas padota Ne2

[IponBunyTHII KonTponbnas padora Nel 9-10
KontposabHast pabota Ne2

MeTtoanyeckue peKOMEHAALMH, ONPeiesIoNUe MPolelyPhbl OLICHUBAHUS ONPOCa

dopMa NnpoBeAEHUA— MMCbMEHHBIN OIPOC.

JlnutenbHOCTB onpoca — 20 MUHYT.

Kpurtepun ouenkmn:

- OLICHKA «324YTEHO» BBICTABIIACTCS 3a: YMEHHUE HCIIOJIb30BATh €CTECTBEHHOHAYYHBIC U
MaTeMaTUYeCKUe 3HAHUS JUTS aHajan3a (QU3UYECKUX SIBICHUH M PEIICHHs MPAKTHUYECKUX 3a/ad,
yMEHHE OHUMATh IPUYUHHO-CIIEICTBEHHBIE CBSA3U, IOHUMATh CYIIIHOCTh (PU3NYECKUX SIBICHUI.

- OIEHKa «He 3a4YTEeHO» BBHICTABIIAECTCA 3a: HECHOCOOHOCTh BBIIBUTH IPUUYHUHHO-
CJIEJICTBEHHBIE CBSI3U, OTCYTCTBUE HABBIKOB AHAJIM3UPOBATh (DPU3MUYECKUI CMBICI OCHOBHBIX
dopMyJ, ypaBHEHUH, HEyYMEHHUE pellaTh 3aJaud A IPOCTBIX MEXaHWYECKUX MoAeled u
MHTEPIIPETUPOBATh UX PE3YJIbTATHI.

5. IlepeyeHb OCHOBHO¥ U 1ONIOJTHUTEJIbHOM YUeOHOI TuTepaTypbl, He0OOXOAUMOM 115
OCBOCHHUS TMCHMILINHBI (MOTYJIs1)

5.1 OcHoBHas JiMTepaTypa:

1. Casenbes, U. B. Kypc obmeit pusuku: yaedHoe mocodue B 5 1. T. 5. KBanToBast onruka.
AToMHas pusuka. Pusnka TBepaOro Tena. Pu3nka aTOMHOTO sApa U dJIeMEeHTapHbIX yacTuil / U.
B. Casenbes. - CII6.: Jlans, 2011. - 384 c. - https://e.lanbook.com/reader/book/708/#authors.

2. Kanamnaukos, H.I1. TlpakTMKyM IO peHICHUIO 3aqad IO OO0IIeMy Kypcy (U3HKH.
OcHoBbl kBaHTOBOW ¢u3uku. CTpoeHHe BemiecTBa. ATOMHash W sifepHas (uU3MKa: ydeOHoe



nocobue / H.I1. KamamaukoB, H.M. Koxesuukos, T.B. Kotsipno, I'.I'. Cnupun; mox pen.
Kamamaukosa H. I1. — CI16.: Jlans, 2014. — 240 c¢. — https://e.lanbook.com/book/49468.

JI1st OCBOGHUS TUCHIUIUTMHBI MHBAJIUAMHU | JIUIIAMU C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsSl MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«/lanvy u «FOpaiimy.

5.2 JlonotHUTeIbHAS JIUTEPaTypa:

1. I'paboBeckmii, P.M. Kypc ¢usuku: ydeOHble mocoOus A CTyACHTOB BY30B /
I'pabGosckuii, Poctucnas Usanosuy; P. U. I'paboBckuit. - U3a. 10-e, ctep. - CIIO. [u ap.]: Jlanb,
2007. - 607 c.

2. Tpodumosa, T.U. Kypc dpusuku: yuedbHoe nocodue i HHKEHEPHO-TEXH. CIIELl. BY30B
/ Tpodumona, Taucust UsanosHa; T. U. Tpodumona. - 16-e uzz., crep. - M.: Akagemus, 2008. -
558 c.: mi. - (Beiciee mpodeccnoHabHOE 00pa30BaHuE).

3. Tpodumona, T. . C60pHUK 3a1a4 1O Kypcy (PU3MKH ¢ pelIeHusMuU: yueOHoe mocodue
JUTs CTYACHTOB By30B / Tpodumona, Tancus BanosHa; T. U. Tpodumosna. - Uzna. 9-e, crep. - M.:
Bricmas mkona, 2008. - 591 c.: n.

4. Bonpkenmreitn, B. C. COopuuk 3amad mo obOmemy kypcy ¢usukan / B. C.
Bonbkenmreiin. - CI16: Kamxnsiit mup, 2006. - 328 c.

5. T'epmenson, E. M. Kypc obmeit ¢msuxu / E. M. I'epmenson, H. H. Manos. - M.:
[Ipocsemenue, 2002. - 352 c.

6. lletnad, A. A. Kypc ¢dusuku / A. A. Jletnad. - M.: Beictast mkosa, 2002. - 717 c.

7. Unbun, B. A. Uctopus ¢usuku / B. A. Uneun. -M.: 2003. - 272 c.

8. Uponos, U. E. 3amauu o obmieit pusuke /. E. Uponos. - CI16: M3aarenscTBO «JlaHby,
2006. -416 c.

9. Kazakos, A. I0. MeTtoguiecknue OCHOBHI m3MepeHuit pusudeckux BenmuuH / A. HO.
Kazakos, H. A. Hukumun, E. JI. but-asun. - Ilensa: IIT'TTY, 2006. - 24 c.

10. Kanamnukos, H. I1. Ocnossl ¢puzuku. T. 2 / H. I1. Kanamnukos, M. A. CMoHABIpEB.
-M.: Jlpoda, 2004. - 432 c.

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

12. Casenses, 1. B. Kypc o6meit ¢pusuku. T. 4 / U. B. Casenbes. - M.: KHOPYC, 2009.
-384 c.

13. Tpodumosa T.I1., ®upcor A.B. Kypc ¢usuku. Konebanus u Boansl. Teopus, 3agaun
W peuieHus: Y4eb. mocoOue NIl CTyJEHTOB TEXHWY. CIell. By30B. - M.: M3marenbckuii meHTp
«Axanemus», 2003. -256 c.

14. Tpodumona, T. U. Kypc dusuku / T.U. Tpodumona. - M.: M3naTenbckuii eHTP
«Axanmemus», 2007. - 560 c.

15. Yepnoymnan, A. U. ®uszuka. 3amaun ¢ orBetamu u pemenusmu / A. . UepHoymas. -
M.: K11V, 2003. -352 c.

16. Ilmonsckwuii, 2.B. ATomHas ¢pusuka. Tom 1. BBenenne B atToMHy10 PU3UKY: yICOHHK
/ 2.B. Inonsckuii. — Cankr-Ilerepoypr: Jlans, 2010. — 560 c. — Pexum poctyma:
https://e.lanbook.com/book/442.

17. Wnonsckuii, 3.B. Atomuas ¢usuka. Tom 2. OCHOBBI KBAaHTOBOW MEXaHHKH U
CTPOCHHE IJIEKTPOHHOU 00onouku aroma: yueOHuk / O.B. IlInmonbckuit — Cankt-IleTepOypr:
Jlans, 2010. — 448 c. — https://e.lanbook.com/book/443.

5.3. [lepuoauveckue U3IaHusA:

N3Bectust BY3o0B. Cepust: @usnka

dusnka B IIKOJIC

®dusuKa TBEpAOTO Tea

Bectauk MI'Y. Cepusi: @usnka. AcTpoHOMHUS

bl



5. Bectnuk CIIOI'Y. Cepus: @usuka. Xumus

6. MeTonnueckne ykazaHus 1JIs1 00y4arouXcsl 10 0CBOCHUIO AU CHMIIMHBI (MOAYJIsT)

PexoMeHaimu no 0CBOCHUIO AUCHUIIIIMHBI Ha JIEKIIMOHHBIX 3aHATHSX:

- mepexl oOuepegHOM JIeKnMed HeoOXOIMMO IMPOCMOTPETh IO KOHCHEKTY U
PEKOMEHIOBaHHOHW y4eOHOU IUTepaType MaTeprall NpeablAyIIeH JIEKINH;

- 0eryIo 03HaKOMUTBCS C COAEPKAHUEM OYEPEAHOH JIEKIIMU MO0 OCHOBHBIM MCTOYHUKAM
JUTEpPaATyphl B COOTBETCTBUU C paboyeil mporpaMMoin AUCUUITIINHBL

- TIpY 3aTPyIHEHHUSIX HEOOXO0IUMO 0OpaTUTHCS K JIEKTOPY MO rpaduKy ero KOHCYJIbTalun
WIM Ha IPAKTUYECKUX 3aHATHUSX.

PexoMeHpamnmy 1o 0CBOCHUIO TUCLUUIUIMHBI HA IPAKTUYECKUX 3AHATHAX:

- Ha 3aHATHSA HOCUTb KOHCIIEKT JIEKI[UI U PEKOMEHI0BaHHBIN COOPHUK 3a7ay;

- 10 OYEepeHOro MPAKTHYECKOTO 3aHATUS MO KOHCIEKTY U PEKOMEHJIOBAHHOM y4eOHOM
JUTEpaType MpopadoTaTh TEOPETHUECKUN MaTEepHal, COOTBETCTBYOIINI TEMBbI 3aHSTHS;

- B Hauaje 3aHATUH 3a7aTh IPENOAABATEII0 BOIPOCH 10 MaTepHally, BbI3BAaBLIEMY
3aTpy/IHEHUS B IOHMMAaHUU U OCBOCHUHU NP PEIIECHUU 3a/1ad, 3aJaHHbIX JJIs1 CAMOCTOSATEIBHOIO
pELIEHNS.

Pexomenmarmu o pemennto Gu3nIecKux 3a1a4

BuuMarenpHO mnpounTaiTe yCiIoBHE 3ajadud. Ecau 1O3BOJIET XapakTep 3ajayd,
00s3aTeNbHO CAENalTe CXEMAaTUYECKUH PHUCYHOK, MOSICHSIOUIMM ee cymHocTh. Ha pucyHke
HE0OXOIMMO I0Ka3aTh BCE BEKTOPHbBIC BEJIMYMHBI, UCIOJIb3yEMble B 3ajade. DTO BO MHOTHUX
ClIydasiX pe3Ko 00Jierdaer Kak MOMCK PeLeHus], TaK U CaMo pellIeHHUE.

3ajgauun cienyer peuiatb B oOmeM Buzae. i 3TOro Hy>KHO 0003HAUMUTh BCE BEIMYUHBI
COOTBETCTBYIOIIMMU OyKBaMH, H C TIOMOLIbIO (U3MUECKUX 3aKOHOB YCTaHOBUTH
MaTEMaTHYECKYIO CBSI3b MEXJy WCXOJHBIMH JAHHBIMM U MCKOMOM BennuuHOW. IIpm atom Bce
MaTeMaTHuecKue npeolOpa3oBaHMsl HEOOXOJUMO CONPOBOXKIATh MOAPOOHBIM OOBsicHEHHEM. B
pesyJabTaTe MOIy4aeTcsl OJHO WJIM HECKOJIbKO ypaBHEHHMM, M (u3MuecKas 3ajaya CBOAMTCS K
MaTE€MaTHYECKOU.

IlomyuuB 111 MCKOMOW BEIMYMHBI pellIeHHEe B OOIIEM BHJE, HYKHO IPOBEPUTH €&
HanMeHoBaHue B cucreMe CU. HeBepHoe HamMEHOBaHHE €CTh SIBHBIM NMPH3HAK OIIMOOYHOCTU
pelieHus.

VY6enuBiunce, 4To 00IIee pelieHue BepHO, B HEro MOJCTaBISIOT YMCIIOBbIE 3HAYCHUS
BemmunH B CH. Ecnm McXogHble WM KOHEYHBIE BEJIUYMHBI 3HAYUTENBHO OOJIbIIE WM
3HAUUTEJIBHO MEHBIIE €IMHHULBI, TO YHMCJa MUUIYT B CTAaHJAPTHOM BHJe. Tak Kak 4HCIOBBIE
3HaYCHUsI (HU3UYECKUX BETUINH BCETIa OBIBAIOT MPUOIMKEHHBIMH, TO TPU pacyeTax He0OX0IUMO
OKpPYIJIATH PE3YJIbTAT.

ITomyuuB 4yMcI0BOI OTBET, HY’KHO OLIEHUTH €r0 IPaBoNo100HOCTh. Takast olleHKa MOXKET
B pAJe cay4yaeB 0OHAPYKUTh OIMIMOOYHOCTH MOJIyUYEHHOTO Pe3ybTaTa.

B ocBoeHNMM IHCHUIUIMHBI MHBAIMAAMH W JIMLAMHU C OTPAHWYEHHBIMUA BO3MOKHOCTSAMM
3I0pOBbsI OOJIBILIOE 3HAYCHHWE HMMEET WHIMBHIyalibHas ydeOHas pabora (KOHCYJIbTALlUH) —
JIOTMIOJIHUTEIBHOE pa3bsiCHEHNE y4eOHOro MaTepHaia.

WupuBuyanbHble KOHCYJBTAMM IO MPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHAMBUAYAIU3ALUN OOy4YEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM U OOy4arollMMCsl HMHBAJIUAOM WM JIMIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 370POBBbS.

7. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOIHi, HCIOJAb3yEeMbIX MPH OCYLIECTBJICHUH
00pa30BaTeJILHOIO NMpoLecca No JAMCHUIINHe (MOLYJII0)

7.1 llepeyeHb HH(POPMANMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTH A
® 3JIEKTPOHHBIE YYEOHUKU U TIOCOOUS, IEMOHCTPHUPYEMBbIE C TIOMOIIBI0 KOMITBIOTEpA U
MYJIBTUMEAUINHOTO MPOEKTOPA,
® UHTEPAKTUBHBIE JOCKH,



® JIEKTPOHHBIE SHIUKIIONEAUH U CIIPABOYHUKH,
® TPEHAXKEPHI U IPOTPaMMBbI TECTUPOBAHMUS,

e oOpazoBartesbHbIe pecypchl HTepHeTa,

® BUJICO U Ay JUOTEXHHUKA.

7.2 TlepeveHb JIMIIEH3MOHHOT0 W CBOOOJHO PACHPOCTPAHSIEMOT0 NMPOrPAMMHOIO
obecneyeHUs

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeueHb cOBpeMeHHBIX MPOGecCHOHATBHBIX 023 TaAHHBIX U HHPOPMALTMOHHBIX
CIIPABOYHBIX CHCTEM
B mpormiecce paboThl HaJl KypCcOM CTYACHTBI MOTYT MCIIOJIb30BATh 3JICKTPOHHBIC YUCOHBIC
oCcOoOWsI, pa3MEIICHHBIC B CETH UHTEPHET, & TAK)KE KHUTH JICKTPOHHON OMOIIMOTEYHON CHCTEMBI.
http://elibrary.ru/ eLIBRARY — Hayunas anektponHas 6ubmuoreka.

http://www.edu.ru - Karanor o0pa3oBaTeIbHBIX HHTEPHET-PECYPCOB.
http://ru.wikipedia.org - cereBas SHUUKIONENNS «BUukumnenusy.

http://www.college.ru - OTKpBITBIE YYEOHHKH 110 €CTECTBEHHOHAYYHBIM JUCIHILTHHAM.
http://www.edu.ru - Poccuiickoe oOpazoBanue - OenepanbHblii mopTa.
http://www.krugosvet.ru - cereBas sHIEKIONEANS «KpyrocseT».
http://www.naturalscience.ru - caifT, MOCBAIIEHHBIA BOMPOCAM €CTECTBO3HAHUSI.

8. MarepuanbHO-TEXHU4YECKOE oDecredeHne Mo JUCHUIIHHE (MOAYII0)

No Biix paGor MartepuanbHO-TeXHHYECKOe 00ecriedeHNe TUCIIUILTUHBI
(MOAyJIsl) U OCHAIIEHHOCTh

1. JlexunoHHble 3aHATUS | JIEKIIMOHHAs ayIUTOpHs, OCHAIIEHHAs MPE3eHTAllMOHHOMI
TEXHUKOH (mpoextop, JKpaH, KOMIIBIOTED) u
COOTBETCTBYIOIIUM NporpaMMHbIM obecriedenuneM (I110) (ayx.
Ne21, ayn. Ne22)

2. Cemunapckue 3ausaTis | CrienuanbHOE MOMEIIECHHE, OCHAIIEHHOE JOCKOHW M y4deOHOU
MeOempl0, MPE3eHTAMOHHOW TEXHUKOH (MPOeKTOp, JKpaH,
KOMIIBIOTED) u COOTBETCTBYIOIIUM MIPOTrpaMMHBIM
obecneuenuem (I10) (ayn. Ne21, ayn. Ne22)

3. I'pynmossie CrenmanbHOE TIOMEIIEHHUE, OCHAIICHHOE TOCKOW W y4eOHOI
(MHIUBHUTYaTbHBIC) MeOempl0, MPE3eHTAMOHHOW TEXHUKOHN (MPOEKTOp, IKpaH,
KOHCYJIbTALIUH KOMIIBIOTED) u COOTBETCTBYIOILUM MPOTrpaMMHBIM

obecneuenuem (I10) (ayn. Ne21, ayn. Ne22)

4. Texymuii  koHTpoOJb, | CrieMaabHOE MOMEIIEHUE, OCHAIIEHHOE TOCKOW M y4eOHOM
POMEKYTOUHAs Me0enblo, MPEe3eHTAllMOHHON TEeXHUKOW (MPOEKTOp, SKpaH,
aTTecTanus KOMIIBIOTED) u COOTBETCTBYIOIIUM MPOTrpaMMHBIM

obecneuenuem (I10) (ayn. Ne21, ayn. Ne22)

5. CaMocTosgTenbHas Kabuner st caMOCTOSTENBHONH paboOThl, OCHAIICHHBIN
pabora KOMITBIOTEPHONW TEXHHKOM C BO3MOKHOCTHIO TMOJKIIOUEHUS K

cetu «lHTEpHET», HMPOrpaMMON 3KPAaHHOIO YBEIWYEHUS U
00€CTIeUeHHBIN JTOCTYIIOM B 3JIEKTPOHHYIO WH(OpPMaIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.



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/

