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Annoranus

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa II0 HalpaBJICHUIO MNOArOTOBKM/ crenuanbHocT 12.03.02
«OnToTexHUKa»  HampaBieHHOcTH/crienuanu3anu  «ONTHKO-3JICKTPOHHBIE — MPUOOPBI U
KOMIUTEKCBI». JluctuminHa peanu3yercs kadempoit «No3y.

JucuuninuHa HauejaeHa Ha GOpMUPOBAHKE Y BBIITYCKHUKA CIIEIYIOIINX KOMIIETSHIIUMN |

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MAaTEMaTUYECKOI0 aHaIN3a U MOJICIIMPOBAHUS B MH)KEHEPHOHU JESITeTbHOCTH, CBA3aHHOMN
C TMPOCKTUPOBAHUEM U KOHCTPYHPOBAHHMEM, TEXHOJOTHUSMH TMPOU3BOJICTBA ONTOTEXHUKH,
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB)

OIIK-3 «Cnoco0GeH NpOBOAMTH SKCIEPUMEHTAJIbHBIE HCCICIOBAHUS W HW3MEPEHU,
oOpabarpiBaTh M MPEACTABIATh IMOJIYYCHHbIE JaHHbIE C Y4YeTOM CHEHU(UKH ONTHYECKUX
WU3MEPEHUI»

Copep:xaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBA3AHHBIX C ITpobiieMaMu o01en
bu3uKu.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTro mporecca: JEKIHNH, JIabopaTopHbIe padOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0y4aromnerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAa€MOCTH, IPOMEXKYTOUHAss arrecranusi B ¢opme sk3amena (1 cemectp),
muddepeHmpoBaHHOTrO 3a4€Ta (2 cemectp), Ik3ameHa (3 cemectp).

OObmas TpyJo€MKOCTh OCBOCHMS JAUCHUHUIUIMHBI cocTaBisieT 13 3auéTHeIX eaunwui, 468
4acoB.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI»



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— TOJy4YEeHHUE CTYJICHTaMHU HEOOXOAMMBIX 3HAHUH M HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
— TIpeloCTaBICHHE BO3MOXXHOCTU CTYICHTaM DPa3BUTh U NPOAEMOHCTPHPOBATH HABBIKU B
U3MEPEHHUSX, BBIYUCICHUAX U 00pabOTKe pe3yabTaTOB H3MEPEHUIT;
— CO3JaHHME IMOJAJIEPKUBAOIIEH 00pa30BaTEIbHON Cpelbl IpPENnoAaBaHUs UIsl OCBOCHHUS
TEXHUYECKUX JTUCIHILIHH.
1.2. JlucumruivHa BXOAUT B COCTAaB 00S3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus MTUCHMIUIMHBI OOyYaroONIUics NOJDKEH 00iajarh CieqyIoIuMH
KOMITETEHIIMSIMUA HJTH UX YacTsAMH. KoMIeTeHIIMY U WHAMKATOPHI UX JOCTHKCHHS NPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHb KOMIETEHIIMN U HHANKATOPOB X JOCTHKCHHS

Kareropus (rpymma)
KOMIICTCHITHH

KOI[ N HAUMCHOBAHHEC
KOMIICTCHIIM

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

Oo6menpodeccnoHaTbLHBIC
KOMITETCHITUH

OIIK-1 Cnocoben
MPUMEHSTh
€CTECTBEHHOHAYYHBIC
1 OOLIEHHKEHEPHbIE
3HAHHSA, METOIbI

MaTeMaTUYECKOTO OIIK-1.3.1 3nath yH1aMEHTAJIbHBIE
aHau3a u 3aKOHBI €CTECTBO3HAHUS, OCHOBHBIE
MOJIETUPOBAHUs B ¢u3nyecKrue 1 MaTeMaTUYECKHE 3aKOHbI
HMH)XEHEPHOU OIIK-1.¥.1 ymeTp ucnonb30BaTh
NeSITENIbHOCTH, €CTECTBEHHOHAYYHbIE U

CBSI3aHHOM C
MIPOCKTUPOBAHUEM U

O6H_[CI/IH)KeHepHLIe 3HaHUA IIpU pCIICHUA
MMPAKTUYCCKUX 3aaa4, CBA3AHHBIX C

MIOJIy4YE€HHBIE JTaHHbBIE
C YYETOM CHelHPUKU
ONTUYECKUX
M3MEPEHUI

KOHCTPYUPOBAaHHEM, | IPOCKTUPOBAHUEM M KOHCTPYHPOBAHUEM,
TEXHOJIOTHSIMH TEXHOJIOTUSIMH TTPOU3BOJICTBA
MIPOU3BO/ICTBA ONTOTEXHUKH, ONITUYECKUX U ONTHKO-
ONITOTEXHUKH, AIIEKTPOHHBIX MTPHOOPOB U KOMITJIEKCOB
ONITUYECKUX U
OTITUKO-
JIEKTPOHHBIX
pruOOpoB U
KOMILJIEKCOB
OIIK-3 Cnocoben
MIPOBOJIUTH
HKCIIEpUMEHTAIbHBIC
P OIIK-3.Y.1 ymers BbIOMpATh U
UCCIIeIOBaHUS U
UCIOJIb30BaTh COOTBETCTBYIOIINE
Ob6menpodeccuonaabHbIe HBMEPCHTHA, €CypChI, COBPEMEHHBIE METOIUKHU U
P oOpabartbIBaTh U PECYPCEL, COBD
KOMIIETEHINH 00opy0BaHueE JUIsl TPOBEACHUS
MPEICTABIIATh

JKCIIEPUMEHTAIIBHBIX HUCCIEI0BAaHUN U
U3MEPEHUI

2. Mecro nuctuIuIHHEL B cTpykType OI1




JucuumirHaa MoxkeT 0a3supoBaThcs Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00yUYAIOIIUMHUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIHUIUINH:
— «MareMardka. AHAUIMTHYECKAs TEOMETPUS U JIMHEHHAS airedpay,
— «MareMaTtuka. MaTteMaTHUYSCKHI aHAIN3,
— «Maremartuka. Teopus BEpOITHOCTEN U MaTEMATHYSCKAasg CTATUCTUKA.
3HaHUsA, TOJYYCHHBIC NPH HM3YyYEHWH Marepuaia JaHHOW JWCIHMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUCHHE, TaK U UCTIOIb3YIOTCS MPU U3YYEHUU APYTUX TUCHUTLIIUH:
—  «DJIEKTPOTEXHHUKAY,
— «MarepuanoBeIcHUEY,

- ((:‘)J'IGKT[ )JOHHUKA».

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IPEeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITUHBI

. TpynoeMKOCTb IO ceMeCTpam
Bun yuebnoit pabotsl Bcero J\I;(_)yl N Tﬁﬁ
2 3 4 5
Oo6wasn mpyooémkocmes OUCYUNTIUHDL, 12/ 432 5/ 180 3/108 4/ 144
3E/ ("ac)
U3 Hux uacoe npakmuueckoi no020moeKu
AyOoumopHhule 3anamus, BCETo Jac. 204 68 68 68
B TOM YHUCIJIE:
nekruu (JI), (gac) 102 34 34 34
npaxktuaeckue 3ansatus (113), (vac) ol 17 17 17
nabopartopubie padoTsl (JIP), (vac) 51 17 17 17
KypcoBoil npoekT (padota) (KII, KP), (uac)
JK3aMeH, (Jac) 90 54 36
Camocmoamenvnan paboma, Bcero (dac) 138 58 40 40
. . 9K3.,
Buo npomesicymounoii ammecmayuu’ 3a4er,
mudd. 3auer, sk3amen (3auet, Judd. 3aq, Ig:gq)' OK3. Hfa%)lq). OK3.
x3.) OK3.
4. CoaeprkaHue TUCHUTUIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCHUIUIMHBI IO pa3/ieiaM ¥ BUJaM 3aHATUH.
Pa3nensbl, TeMbl AUCHUITIIMHBL U UX TPYAOEMKOCTh IPUBEIEHBI B TabauLe 3.
Tabnuua 3 — Paznesnpl, TeMbl TUCIMILIMHBI, UX TPYAOEMKOCTh
Pa3):[em>1 TEMBI JUCLUITIINHBI .HCKI_[I/II/I 113 JIP KH/KP cp
’ (dac) |(wac)|(wac)| (wac) | (dac)
Cemectp 1
Pa3neu 1. dusnyeckne 0CHOBbI MEXaHUKH.
Tema 1.1. DnemMeHThl KHHEMATUKH.
Tema 1.2. JluHaMuka MaTepUaIbHOU TOUKH U
MOCTYIATENFHOTO JABMKEHUS aOCOIIOTHO TBEPIOTO 11 6 5 20
Tena.
Tema 1.3. 3aKOHBI COXpaHEHUS B MEXAHUKE.
Tema 1.4. /lnHamMyKa BpaniaTeIbHOTO JIBUKEHHS
a0COJIIOTHO TBEPJIOTO TEa.




Tema 1.5. Tsarorenue. DneMEHTBI TEOPUH TTOJISL.
Tema 1.6. PendaruBucrckast MexaHUKa.

Pa3nea 2. KosieOanusi 1 BOJIHBI.
Tema 2.1. l'apmMoHHUECKUE KOTEOAHMS.
Tewma 2.2. 3aryxatomue KojieOaHusl.
Tema 2.3. BeiHyX1€HHbBIE KOJIEOaHMS.
Tema 2.4. Yupyrue BOJIHBI.
Tema 2.5. Ilpumenenue ¢u3uku KoaedaHuil 1 BOJIH B
TEXHHUKE.

11

19

Pa3znes 3. OcHOBBI MOJIEKYJISIPHOMH (PM3UKH U
TEePMOAUHAMMKH.
Tema 3.1. MosiekysipHO-KUHETHYECKAsT TEOPUS
WJIeaIbHBIX Ia30B.
Tema 3.2. OCHOBBI TEPMOJUHAMHUKH.
Tewma 3.3. PeanbHble ra3bl.
Tewma 3.4. [IpuMeHeHnue MONEKyIApHOM GUUKU U
TEPMOJAMHAMUKH B TEXHUKE.

12

19

Htoro B CEMCCTPC:

34

17

17

58

Cemectp 2

Pa3znen 4. DjIeKTPOCTATHKA M 32AKOHBI IOCTOSTHHOT O
TOKA.
Tema 4.1. DnexTpuueckoe 1noyie B BaKyyMe.
Tema 4.2. DnexTpudeckoe noJie B JUIIEKTPUKAX.
Tewma 4.3. IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
Tewma 4.4. DHeprust 31€KTPUYECKOTO MOJIS.
Tema 4.5. TloCcTOSITHHBIN IEKTPUUECKUNA TOK.

11

13

Pasznen 5. Maruerusm.
Tema 5.1. MarauTHoOe 110J1€ B BaKyyMe.
Tema 5.2. DnexTpoMarHuTHas HHIAYKIIMSL.
Tewma 5.3. MarautHoOe 10JI€ B BEIIECTBE.
Tema 5.4. OcHoBBI TEeOpUM MakcBera s
3JIEKTPOMArHUTHOTO TOJIsI. DIEKTPOMArHUTHBIE BOJIHBI.
Tema 5.5. IIlpumeHeHrEe MarHeTu3Ma B TEXHUKE.

11

13

Pazgen 6. Onruka.
Tewma 6.1. UnTepdepeniius cera
Tewma 6.2. [ludpaxius ceera.
Tema 6.3. BzaumozelicTBie 371€KTPOMarHUTHBIX BOJIH €
BEILIECTBOM.
Tema 6.4. Ilonspusanus csera.
Tema 6.5. IIlpuMeHeHNE ONITUKY B TEXHHUKE.

12

14

Uroro B cemectpe:

34

17

17

40

Cemectp 3




Pa3nen 7. KBantoBasi onTuka.
Tewma 7.1. TemioBoe U JIIOMUHECHIEHTHOE U3TyYEHUE.
Tema 7.2. ®oTorddeKT 1 ero npuMeHeHue.
Tema 7.3. Dddexr Komnrona.
Tema 7.4. ENMHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX
CBOMCTB 3JIEKTPOMArHUTHOT'O U3JIYy4ECHHUS.
Tema 7.5. OnTrueckas NUPOMETPHUSL.

11

13

Pa3nes 8. DiieMeHTHI KBaHTOBOM (PU3NKH aTOMOB,
MOJIeKYJI U TBePIbIX TeJl.
Tema 8.1. Teopust atoma BogopoJa 1o bopy.
Tema 8.2. KopnycKyssipHO-BOJIHOBOM JyaJlM3M CBONCTB
BeniecTBa. Bosnbl ne bpoins.
Tema 8.3. CooTHOIIEHHE HEOTIPEICTCHHOCTEM
I'eitzenOepra.
Tewma 8.4. BostHOBast QyHKIIUS U €€ CTATUCTUYECKUMA
CMBICII.
Tema 8.5. O6mee ypaBuenue lllpenunrepa. YpaBHeHue
HIpenunrepa Ass CTAIIMOHAPHBIX COCTOSHUM.
Tema 8.6. Pemienue ypaBuenus Lllpenunrepa as
MPOCTHIX KBAHTOBBIX CHUCTEM.
Tema 8.7. DnemeHTbl COBpeMEHHON (PU3UKU aTOMOB U
MOJIEKYI.

11

13

Pa3nen 9. ®usuka aTOMHOrO siApa.
Tema 9.1. CBolicTBa aTOMHBIX SIJIED.
Tema 9.2. PagnoakTuBHBIN pacnaj.
Tewma 9.3. SlnepHbie peakiuu.

Tema 9.4. DnemeHTapHbIE YACTULIBI.

12

14

Uroro B cemectpe:

34

17

17

40

Hroro

102

51

51

0 138

HpaKTqucxaﬂ IoATOTOBKAa  3aKJIO4YacTCA B

HCIMMOCPCACTBCHHOM

BBITTIOJTHCHHUH

00y4aroIMMUCs ONIPEIETICHHBIX TPYIOBBIX (PYHKIINMN, CBSI3aHHBIX ¢ Oyay1iel npoeccuoHanbHON

ACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIuIE 4.

Tabmuia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

du3nyecKkre 0CHOBbLI MEXaHUKH.

Tema 1.1. Dnemenmwvr xunemamuxu. Mogenu B MexaHuke. Cucrema
orcyeta. KnuHematuka JBUKEHUSI MaTepUaibHON Touku. OCHOBHAs 3aj1ayda
KMHEMaTUKU MaTepUalibHOM TOYKHU. TpaekTopus, IJIMHA MYTH, BEKTOP
nepemenieHusi. Cxopocts. [locTymarensHoe W BpamaTelbHOE IBIKCHHE.
Pasznmen 1. YckopeHnue u ero coctapistonne. HopmanbHoe 1 KacatebHOE YCKOPEHHUS.
VYrioBasg CKOpOCTh M YIJIOBo€ ycKopeHue. CBsi3b JIMHEHMHBIX W YIJIOBBIX
BEJIMYUH IIPU BPALLATEIHLHOM JIBHXKCHHH.

Tema 1.2. Jlunamuxka mamepuanbHOu MOYKU U NOCMYNAMENLHO2O
ogudicerus abconomuo meeépoozo mena. OCHOBHBIE MOHSATHS JTUHAMUKHU:
Macca, UMIyiabc Tena, cwia. [lepseiii 3akoH Hprorona. MHepuuanbHbie




cuctembl orcuéra. Bropoit 3akoH Herorona. Tperuit 3akoH HproToHa.
[Ipunuun orHocutenbHOCTH ["anuiest. CUIbl: yIpyrue CUiibl, CUIIbI TPEHHUSL.
[IpakTnueckoe mnpuMeHeHue 3akoHOB HprioroHa. OcHoBHas 3agauda
TUHAMHUKH MaTepuaabHOW TOYkH. [loHsTHE abCONMIOTHO TBEPAOTrO Tena.
Hentp wMacc. Cucrema IeHTpa Macc. YpaBHEHHE [ABW)KCHUS Tela
IIEPEMEHHOMN MacCCHI.

Tema 1.3. 3axonwl coxpanenus ¢ mexanurxe. COXpaHSAIOINUECS BEIUYNHBI.
Kunernueckass osHeprus. Mexanudeckass paboTa W MOIIHOCT.
KoncepBaruBuble cuiibl. 3aMKHYTBIE M HE3aMKHYTbIE  CHCTEMBI.
[ToTenuumanpHas 3Heprusi BO BHEHIHEM Toie cui. [loTeHimanbsHas sHeprus
B3auMoiecTBUs. CBsI3b MEXKAY NOTEHUHAIBHOM SHEPrue M MojaeM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPaHEHUS MEXaHUYECKOW DSHEpPruwu.
DHeprust ynpyroil nedopmaruu. YCIOBUsS PAaBHOBECHS MEXaHHMYECKOU
CUCTEMBI. 3aKOH coxpaHeHust umnyibca. CoynapeHnue IByX Tedl.

MoMeHT cuiibl U MOMEHT HMIIyJIbca. YpaBHEHHE MOMEHTOB. 3aKOH
COXpaHEHHS MOMEHTa HUMITyJibca. MOMEHT HUMITyJibca TBEPAOro Tela
OTHOCHUTEIILHO HETIO/IBIXKHOM OCH.

Tema 1.4. [qunamuka epawamenbHo20 08UNCEHUS AOCONIOMHO MBEPO020
mena. MoMeHT nnepuuu. OCHOBHOE ypaBHEHHE JUHAMUKH BPAIIATEILHOTO
NBUKEHHSI TBEpHoro Ttena. KuHeTnuyeckas »SHEprus Bpallarolierocs
TBEPAOIO Tela.

Tema 1.5. Tacomenue. Snemenmor meopuu noss. 3akonsl Kemepa. 3akoH
BceMupHoro tarorenus. Cwina Tsokectd U Bec. HeBecomocts. [lose
TATOTEHUS U €r0 HANpsHKEeHHOCTh. PaboTa B mone TsaroreHus. [lorennuan
noyst Tsarorenus. Kocmuueckue ckopoctu. HeunHepumanbHbIE CHUCTEMBI
orcyeta. CUITbI HHEPIIHH.

Tema 1.6. Penamusucmckas mexanuka. 1locTynaTel crienuaibHONU TEOPUU
OTHOCUTENBHOCTH. JIOPEHIIOBO COKpallleHHe JIMHBI CTepKHsS. OCHOBBI
PENSTUBUCTCKOM  MeXaHWKd.  VIHTepBas, €ro  WHBApUAHTHOCTD.
PensrtuBuctckuii  umnynbc. OCHOBHOE YpPaBHEHHUE PEISATUBUCTCKOU
nuHaMuku. KuHeTnueckass »HEprus peIsiTUBUCTCKOW dacTuibl. CBs3b
Macchl ¥ 3Hepruu. CBsi3b MEXKy SHEPIHel 1 UMITYJIbCOM YacTHIIbL.

Pazgen 2.

Kone6anus n BoJIHBI.

Tema 2.1. I'apmonuyeckue xkonedanus. XapaKTEPUCTUKUA TaPMOHMUYECKUX
KosnebaHuid. MexaHnueckue rapMoHudeckue kosnebanus. ['apmoHndeckuit
ocumisaTop. [IpyXuHHBINA, (U3NYeCKMH W MaTeMaTHYECKUH MasTHUKH.
CBoOoaHbIe TapMOHUYECKHE KOIeOaHus B KOe0aTeTbHOM KOHTYpE.

Tema 2.2. 3amyxarowue konebanus. Cl0XxeHUE TApMOHUYECKUX KoJIeOaHuit
OJIHOT'O HaIlpaBJIEHUS U OJIMHAKOBOM yacToThl. buenus. CioxxeHue B3auMHO
NEepIeHAUKYIApHbIX ~ Kosebanuil.  [luddepeHumanbHoe  ypaBHEHHE
CBOOO/IHBIX 3aTyXaIOIIUX KOJIEOAHUN U €ro pelIeHHe.

Tema 2.3. Bvinyswcoennvie konebanus. AMIUIUTYA U (pa3a BBIHYXKIEHHBIX
kosneOanuil. Pezonanc. JuddepennumanbHoe ypaBHEHUE BBIHYXICHHBIX
KonebaHuid u ero pemenue. BonHoBele mnpouecchl. [IpononbHble U
MOTIEPEYHbIE BOJIHBI.

Tema 2.4. Ynpyeue 6onnvl. YpaBHeHUe Oeryiei BoHbI. Da3oBas CKOPOCTb.
BonnoBoe ypaBHenue. ['pymnmoBas ckopocts. MHTepdepeHuns BOJIH.
Crosiune BoNHBL. 3ByKOBble BOJHBI. Jddekr Jlommepa B aKycTHKe.
VYapTpa3ByK U €ro NpUMEHEHHE.

Tema 2.5. Ilpumenenue ¢husuxu xonebanuu u 6oin 6 mexruxe. IIpumepsl
pUMeHEeHUs (PU3NKHU KoJIeOaHUM U BOJIH B TEXHHUKE.

Paznen 3.

OcCHOBBI MOJICKYJISIPHOI (PM3UKH M TEPMOJIMHAMHUKH.




Tema 3.1. Monexynsapuo-kunemuueckas meopusi UOEdAlbHbIX 2d308.
Cratuctuueckuii U TepMOAMHAMUYECKUM MeToAbl. OIBITHBIE 3aKOHBI
uaeanpHoro raza. YpaBHeHue Kunanelipona—MenneneeBa. OcHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUHU HICAIbHBIX ra30B. 3aKOH
Makcgemia 0 pacnpeeneHui MOJIEKYJ UAEAIbHOIO ra3a Mo CKOPOCTAM U
JHEPrusiM  TEIJIOBOTO  JBIKEHUs.  bapomerpuueckas  dopmyna.
Pacnpenenenne bonbimana. CpenHee 4MCIIO CTOJKHOBEHMM M CPEIHsIS
JuMHa ~ cBOOoAHOro  mpobera  Mosekyn.  OmbiTHOe  00OCHOBaHHE
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH. SABnenus nepeHoca B
TEPMOJIMHAMUYECKUX HEPABHOBECHBIX cHUCTeMax. Bakyym u MeToabl ero
nony4yeHusi. CBOMCTBaA yJabTpapa3peKeHHbIX I'a30B.

Tema 3.2. Ocnosbl mepmoounamuxu. Yucao creneHer cBOOOIbI MOJIEKYIIHI.
3aKOH PaBHOMEPHOTO paclpeAeNieHUs] PHEPruU IO CTEHEeHSIM CBOOOIBI
Mmonekyi. IlepBoe Hauano TepmoguHamuku. Pabora rasa nmpu M3MeHEHHH
ero oo6bema. Temnoemkocth. IIpumenenue  mepBoro  Hayaia
TEPMOJIMHAMUKH K M3ompoueccaMm. AnuabaTHbiil mporecc. [TomuTponneiii
npouecc. Ob6patumbie U HeoOpaTUMbIe mpoliecchl. KpyroBoii mporiecc.
DHTPONUS, €€ CTATUCTHYECKOE TOJIKOBAHUE U CBA3b C TEPMOIUHAMUYECKON
BEpOSITHOCTHIO. BTOpoe Hauano TepmMoauHaMuku. TerioBble JBUTATENN U
xonoawibHble MamuHbl. Hukn Kapno u ero KIIJI nns naeansHoro rasa.
Tema 3.3. Peanvnvie cazpel. Cunpl M TNOTEHUUAIbHAs JIHEPrHs
MEKMOJIEKYJSIDHOTO  B3auMOJAEUCTBUS. YpaBHeHue Ban-nep-Baansca.
N3orepmbl Ban-nep-Baanbca v ux aHanu3. BHyTpeHHS SHEpIrus peaabHOro
raza. Oddekr xoynsa-Tomcona. CxuxeHne ra3os.

Tema 3.4. Ilpumenenue MONEKYIAPHOU QUUKU U MEPMOOUHAMUKU 8
mexHuKe.

Pasnen 4.

JIEKTPOCTATHKA U 3AKOHBbI NIOCTOSTHHOI'0 TOKA.

Tema 4.1. Onekmpuueckoe none 6 6akyyme. 3aKOH COXpaHEHUS
ANEKTpUYECKOro 3apsana. 3akoH Kymona. OJnexkTpocTaTtudeckoe IoJe.
HamnpsixeHHOCTS  2nekTpocTatndeckoro mnosist. lIpuHnun cynepno3unuun
anekrpocrarndyeckux mnoned. Ilome munoms. Teopema ITaycca s
2JIEKTPOCTATHYECKOTrO Mo B Bakyyme. [Ipumenenue teopemsl ['aycca k
pacyeTy HEKOTOPBIX JIEKTPOCTATUYECKUX IOJIeH B BakyyMe. Llupkyisus
BEKTOpa HANPSIKEHHOCTH  AJeKTpocTtarhuueckoro moisd.  [loreHnman
AIEKTPOCTATUUECKOro Mosi. HanpsykeHHOCTh Kak rpaJMeHT MOTEHIraa.
DOKBUIOTEHIIMAJIbHBIE IOBEPXHOCTH. BpluncieHne pa3HOCTH NOTEHIMAIOB
10 HAIPSKEHHOCTH I10JIS.

Tema 4.2. Dnexmpuyeckoe none 6 oudnexkmpuxax. THUIBI TUAIEKTPUKOB.
[Tonspuzanus audnexkTpukos. [lonsipuzoBaHHOCTh. HanpsskeHHOCTD MO B
OUDJIEKTpUKE. OleKkTpuueckoe cmemeHue. Teopema T'aycca md
AJEKTPOCTATHYECKOTO TOJIS B AUDJIEKTPUKE. Y CIOBUS HA IPAHUIIEC pa3aena
JIBYX TUIIEKTPUYECKUX CPELL.

Tema 4.3. Ilposoonuku 6 s1eKmpocmamuieckom noie. IAEKTPOEMKOCTh
YEIMHEHHOro IpoBoAHMKAa. KoHAeHcaTOpbl. DHEprusi CUCTEMBI 3apsifioOB,
YEAMHEHHOTO IPOBOJIHMKA U KOHJIEHCATOPA.

Tema 4.4. Duepeusa snekmpuueckoeo noss. DIEKTPUUECKUN TOK, CHIA U
IJIOTHOCTh  TOKAa. CTOpOHHME CHIBL. OJNEKTPOJABWKYIIAs Cuia |
HaIpsKEHUE.

Tema 4.5. [locmosnnviu 21exmpuueckuii mox. 3akoH Oma. ConpoTuBiIeHNE
npoBOHUKOB. Pabora u MomHocTh Toka. 3akoH J[xoyns-Jlenna. 3akoH
Oma pans HeonHopoaHoro yuactka uenu. IlpaBuna Kupxroda pns
Pa3BETBICHHBIX LIETIEH.




Paznen 5.

Marunerusm.

Tema 5.1. Maenumnoe none 6 e6akyyme. MarHuTHoe TMoOJ€ U €ro
xapakTepucTuku. 3akoH buo-CaBapa-Jlamnmaca M ero npuMEHEHHE K
pacdyery  MarHuTHoro nmois. 3akoH ~Awmmepa.  BsaumoneiictBue
napajuleNibHbIX TOKOB. MarHutHas NOCTOSIHHas. EIWHUIBI MarHUTHOM
WHIYKIMA W HaNpsOKEeHHOCTH MAarHUTHOTO 1Mojisi. MarHuTHoe 1oJjie
JOBUKYIIErocs 3apsana. [leficTBue MarHUTHOTO TOJISl HA ABMOKYIIMIACS 3apsi.
JIBrokeHue 3apsDKEHHBIX YacTUIl B MAarHUTHOM ToJie. Y CKOpHUTEIH
3apsoxeHHbIX yacTull. Dddext Xomna. [Lupkynsanus Bektopa B maruutHOro
110JI1 B BakyyMme. MarHuTHsle 1oJis cojieHouaa u Topousa. [lotok Bekropa
MarHuTHoM wuHayknuu. Teopema Iaycca mnma monms B. Pabora mo
MepEMEIICHUIO MPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

Tema 5.2. Dnexkmpomachumuas unOykyus. SIBICHUE SJIEKTPOMArHUTHOU
unaykuuu (onbiTel @apanest). 3axkon dapajges U ero BBIBOJ M3 3aKOHA
COXpaHEHHUs SHepruu. BpailleHue pamMKku B MarHUTHOM mose. Buxpesbie
TokU (Toku Dyko). MHaykTuBHOCTh KOHTYpa. CamouHaykius. Toku npu
pa3MbIKaHUU ¥ 3aMbIKaHUHU Lienu. B3anMuas unaykuus. Tpanchopmaropsr.
DHeprusi MarHUTHOTO TOJISI.

Tema 5.3. Macnumnoe none 6 eujecmee. MarHuTHbIe MOMEHTBI 3JIEKTPOHOB
u aromoB. /{ua- u napamarsetu3sM. HamarunueHHocts. MarautHoe moie B
BEUIECTBE. YCIOBUS Ha TpaHMIE pa3jena JBYX  MAarHeTHUKOB.
deppoMarHeTHku U ux coiictsa. [lpupona dpeppomarnerusma.

Tema 5.4. Ocnosvl meopuu Makceenna 01 31eKMPOMACHUMHO20 NOJIA.
Onekxmpomaenumusie 6onHbl. BuxpeBoe anekrpudeckoe mone. Tok
cMenieHus. YpaBHeHMs MakcBemia i 3JIEKTPOMAarHUTHOTO  ITOJIS.
DKCIEepUMEHTAIBHOE MOJTyuYeHUe 3IEKTPOMArHUTHBIX BOJIH.
JuddepennnanbHoe ypaBHEHHE AJIEKTPOMArHUTHON BOJIHBI. DHEPTHs U
UMITYJIBC DJIEKTPOMAarHUTHOU BOJIHBIL. M3iydeHnue Aumosns.

Tema 5.5. Ilpumenenue maenemusma 6 mexuurke. IlpumeHeHne
ANIEKTPOMArHUTHBIX BOJH. [I[puMeHeHne MarueT3mMa B TEXHUKE.

Pasznen 6.

OnTuka.

Tema 6.1. Humepgepenyus céema. PazButue npencraBieHUl o mpupojie
cBeta. KOrepeHTHOCTP ¥  MOHOXPOMAaTHYHOCTb  CBETOBBIX  BOJIH.
WNnrtepdepenuus cera. Metoasl HaOmMOAeHUS HHTEp(EpPEHIMH CBETA.
WuTepdepennys cBeta B TOHKUX IUIeHKaX. [IpuMeHenne untepdepeHmn
CBeETa.

Tema 6.2. Hugppaxyus ceema. punnun [olirenca-Openens. Meroxa 30H
@penens. [IpsmonuneiiHoe pacnpocTpanenue csera. Judpaxuus Openens
Ha KpyrjioM oTrBepcTuH U aucke. udpakuus DpayHrodepa Ha ogHOU
menu. [Judpakuus DpayHropepa Ha IuPaKIMOHHOM  pelIeTke.
[IpoctpanctBenHast pemerka. Paccesnne cBera. [Qudpakuus Ha
npocTtpaHcTBeHHOU pemetke. @opmyna Bynbsga-bparros. Paspemarommas
CHOCOOHOCTH onTudeckux npudopos. [lousaTue o rojgorpadun.

Tema 6.3. BzaumooOeiicmeue >31eKMPOMASHUMHBIX 60IH C GEUECMBOM.
JHucnepcusi cBeta. DJIeKTpoHHas Teopusl aucrnepcuu cseta. [lornomenue
(abcopOrus) ceeta. Dpdexr Homnepa. M3nyuenue UepenkoBa-BaBuiosa.
Tema 6.4. Ionapusayus céema. ECTECTBEHHBIM U MOJSIPU30BAHHBIN CBET.
[Tongpuzanus cBera Nnpu OTPaXEHUHM M INPEIOMIIEHMHM HAa TPaHMIE JIBYX
IUAIIEKTPUKOB. [[BoitHOE myuenpenomiienue. [lonsipuzanroHHbie NPpU3Mbl U
MOJIAPOUIbl. AHAIN3 MOJISIPU30BAHHOTO cBeTa. MckyccTBeHHas onTryeckas
aHu3oTponus. Bparienue miockoCcTH NOIspU3alty.

Tema 6.5. IIpumenenue onmuku 6 mexHuxe.




Paznen 7.

KBanToBas ontuka.

Tema 7.1. Tennogoe u nwomunecyeHmuoe uznyyeHue. BUIbI HU3TydEHUSI.
TenyoBoe M3MydeHHEe M €ro XxapakTepucTuku. 3akoH Kupxroda. 3axoHsl
Credana-bomprimana u cmemenuss Buna. ®opmynsr Panes-/xunca u
IInanka. JlromuHecneHus.

Tema 7.2. @®omosgpgpexm u ezo npumenenue. Buapl GOTOIIEKTPUIESCKOTO
a¢ddexra. 3akonbl BHemHero ¢otodddexra. YpaBHeHHE DWHINTEHHA s
BHelHero ¢oTtodddexra. DKCIepUMEHTAITBHOE TIOITBEPKICHIE KBAHTOBBIX
cBOWCTB cBeta. [Ipumenenue dpororddexra.

Tema 7.3. D¢pghexm Komnmona. Dueprus u umnyiasc (oroHa. J[aBieHue
cera. D dext KoMToHa 1 ero s3neMeHTapHas Teopusi.

Tema 7.4. Eouncmeo  KopnycKyniapHulX U  BOJHOBbIX  CBOUCME
INEKMPOMASHUMHO20 U3TLYYEHUS.

Tema 7.5. Onmuueckas nupomempus. TeroBble HUCTOUYHHUKU CBETA.
Metoapl (ukcanuu TEIUIOBOTO H3inydeHus. IIpuMeHeHue onTuyeckoit
MTUPOMETPHH.

Paznen 8.

DJieMeHThl KBAHTOBOM (U3NMKH aTOMOB, MOJIEKYJI H TBEP/ABIX TeJl.
Tema 8.1. Teopus amoma 6odopooa no bopy. Monenu atoma Tomcona u
Pezepdopna. Jluneiuateiii criektp atoma Bogopona. Iloctymater bopa.
Omnertel @panka u ['epua. Cextp atoma Bojgopoaa o bopy.

Tema 8.2. Kopnyckynapho-60110601U Oyaniusm ceolicme eeujecmed. Bonnvl
oe bpoiina. Hekotopsie cBoicTBa BOJH A¢ bpoiisi.

Tema 8.3. Coomnowenue neonpedenenrnocmeti I etizendepaa.

Tema 8.4. Bonnosas pyHxkyus u ee cmamucmudeckuii CMolCll.

Tema 8.5. Obwee ypasuenue lllpeduncepa. Ypasnenue Lllpeouncepa ons
CMAYUOHAPHBIX COCMOAHULL.

Tema 8.6. Pewenue ypasnenus lllpeduncepa 0151 npocmvlx KEAHMOBbIX
cucmem.

Tema 8.7. Dnemenmsi cospemenHol Gusuku amomos u monexyn. [lpuHnun
MPUYMHHOCTH B KBAHTOBOW MeXaHHWKe. J[BM>KeHHE CBOOOJIHOW YaCTHIIHI.
Yactuma B OJHOMEPHOW MPSIMOYIOJIBHOM «IOTEHUUAIBHOU sME» C
OCCKOHEYHO BBICOKUMH «CTCHKaMm». [IpOXOXKICHHWE YacCTUIBI CKBO3b
MIOTEHLIAAIbHBIN 6apnbep. TyHHENbHBIN 3 dexT. JInneitnbiin
TapMOHUYECKHI OCHWIIATOP B KBAaHTOBOM MeXaHHKe. ATOM BOJOpOJa B
KBaHTOBON MeXaHUKe. 1S-COCTOsIHME 3JIeKTpOoHa B aTroMe Bojaopoaa. CnuH
anekTpoHa. CHUHOBOE KBaHTOBOE 4YHCHO. [IpuHIMI HepazTUYUMOCTH
TOXAecTBeHHbIX yacTull. [Ipuanun Ilaymu. Pacnipenenenne 31eKTpoHOB B
aToMe 1o cocTrosHusM. [loHsATHE 00 DHEPreTUYECKUX YPOBHSIX.
Monekynsipuple  cnekTpbl. KoMOMHaIlMOHHOE — paccesHHUE — CBeTa.
[Tornomenue. CrnoHTaHHOE W BBIHYXACHHOE H3IMydeHHud. OnTuueckue
KBAHTOBBIE T€HEPATOPHI (J1a3ephl).

Pa3zgen 9.

Du3uKa AaTOMHOI0 AApAa.

Tema 9.1. Ceoticmea amommubix sadep. Pa3mep, coCTaB M 3apsil aTOMHOTO
siapa. MaccoBoe 1 3apsaoBoe uncia. Jlepext Macchl u SHEPTHS CBS3H siIpa.
CnuH si1pa U ero MarHUTHBIM MOMEHT. SlnepHble cuiibl. Moaenu siapa.
Tema 9.2. Paouoaxmueuwviii pacnad. PanuoakTUBHOE HW3IYyYEHHE M €ro
BUIBl. 3aKOH  paJuMoakTUBHOro pacnaga. IlpaBuna  cMmelieHwus.
3akoHomepHocTH anbda-pacmana. bera-pacnaa. Hedtpuno. ['amma-
M3IIy4eHHE U €ro CBOiCcTBa. Pe30HaHCHOE MOTIIONIEHUE TaMMa-Uu3ydeHHs
(Opdexr Meccbayspa). MeToapl HAOMIOACHUS W PETHCTPALUH
pPaMOAKTUBHBIX U3ITy4YEHUN M YaCTHII.




SnepHble peakuuu M UX OCHOBHBIE TUIbl. [lo3utpon. berta-mmoc-pacnazn.
OnexTpoHHBIN 3axBaT. OTKPBITUE HEUTPOHA.

Tema 9.3. Aoepnvie peaxkyuu. SnepHble peakIUu TOJ JCHUCTBHEM
HEUTpOHOB. Peakuus nenenus sapa. Llennasa peakuus nenenus. Ionsatue o
sanepHoi oHepretuke. Peaknus cuHTe3a aroMmHbIX snep. [Ipobiema
YIPABIISIEMBIX TEPMOSIIEPHBIX PEAKIIH.

Tema 9.4. Snemenmapnwvie uacmuysl. KocMuueckoe nzinydeHue. MOOHbI 1
X cBoMcTBa. Me30HBI M UX CBOMCTBA. THIIBI B3auMOAEHCTBUUI
3J€MEHTapHbIX YacTull. YacTuilpl U anTruyacTulbl. ['uneponsl. CTpaHHOCTh
U YEeTHOCTh DJEMEHTApHBIX dYacTull. Kiaccudukaius 3JIeMEeHTapHBIX
yactuil. KBapku.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
DopMBbI N .
Ne Tembl MpakTH4ECKUX Tpyno€MKOCTb, | IPaKTUYECKOM | pa3zuena
. MPaKTUYECKHUX
/a 3aHATHI ~ (gac) MOJATOTOBKH, | JUCLIMII
3aHATUN
(gac) JIHBI
Cemectp 1
1 Kunemaruka u nuHamuka Pemienue 6 1
MaTepualbHOU TOUKU 3a/1a4
2 XapakTepucTUKu Pemenue 6 5
BOJIHOBBIX ITPOLIECCOB 3a/1a4
3 MonexynspHo- Pemenne 5 3
KMHETHYECKasi TEOpuUs 3a/1a4
Cemectp 2
4 XapakTepuCTUKU Pemenue 6 4
AIEKTPUYECKOT0 TOKA 3a/1a4
Hn WS MATHUTHOTO
AYEIL Pemenue
5 | mons. Cunsl B MAarHUTHBIX 6 5
3aj1a4
TTOJISIX
6 Wntepdepenus, Pewenue 5 6
Jubpaxkus, noasipru3anus 3a/1a4
Cemectp 3
7 TermoBoe u3nyyeHue. Pemienue 6 7
dotordp ekt 3aja4
8 AToMm BoJOpOJIa, Pemenue 6 8
noctynatel bopa 3a/1a4
Pemenue
9 | SAnepHble peakum 5 9
3a/1a4
Bcero: 51

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh




N3 aux Ne
e HaumenoBanue 1abopaTopHbIX paboT* TpynOEMKOCTS, | IPaKTHHECKOH | pasiena
/1 (dac) IIOJTOTOBKH, | JHCIUII
(dac) JIMHBI
Cemectp 1
1 | Mammna ATByna 4 1
2 | Masgtauk Makcseiia 5 1
3 | OnpeneneHne CKOPOCTH 3BYKa B BO3IyXe 4 2
4 Omnpenenenue mokasareis aquadatsl I 4 3
BO3JIyXa
Cemectp 2
5 Ornpenenenne 3MEeKTPOEMKOCTH 5 4
KOHJIEHCATOpa
5 OmnpeneneHue yIeabHOro COMPOTHBIICHUS 4 4
MIPOBOJTHHUKA
Ornpenenienre ropu30HTAITILHON
7 | cOCTaBISIONICH HANPSHKEHHOCTH 4 5
MAarHUTHOTO ITOJIST 3€MIIH
8 | Konbua HeroToHa 4 6
Cemectp 3
9 | [IpoBepka 3aKOHOB TETJIOBOTO U3ITY4YECHUS 4 7
10 OmnbiTel CTONIETOBA IO U3YUYEHUIO 4 7
dororddekra
11 OrnpezesieHne MMPUHBI 3aIPEIEHHON 30HBI 5 8
TIOJTYTIPOBOTHUKOB
12 OrnpezerieHre SHepruM alib(a-vyacTuIl 1Mo 4 9
po0Oery B BO3/lyxe
Bcero 51

Ipumeuanue: *memuvl 1a60pamopnvix pabom na cemecmp AGIAIOMCA 6APUAMUBHBIMU U ONPEOETAIOMCA HA
yemompeHrue npenodasamens. Ilonuvliil cnucox mem 1ab6opamopHuix pabom npugedén ¢ mabauye 6.1.

Tabmuma 6.1 — Tembl 1abOpaTOPHBIX pabOT

No . Ne paznena
HaumeHnoBanue 1abopaTopHOil paboOThI
n/m JTCITATIINHEI
Cemectp 1
1 | Mamuna ATByna 1
2 | MastHuk MakcBenia 1
3 | Masarnuk O6epbeka 1
4 | CTOIKHOBEHUS 111apOB 1
5 | I'mpockon 1
5 OmnpeneneHne yCKOPSHHsI CBOOOHOTO IMaICHUS IPH TOMOIITH 000POTHOTO 5
MasiTHUKA
7 | KpyTunbHblil MasgsTHUK 2
8 | HaknoHHBIM MasSTHHK 2
9 | Ompenenenrie CKOPOCTH 3BYKa B BO3JyXeE 2
10 | Onpenenenne k03P HUITMCHTA BI3KOCTH BO3TyXa 3
11 | Onpenenenue nokaszaTens aauadaThl sl BO3IyXa 3
Cemectp 2
12 | Onpenenenue 37eKTPOEMKOCTH KOHICHCATOpa 4
13 | Onpenenenue yaenbHOTO COMMPOTUBIICHUS! TPOBOTHUKA 4
14 | Nzyuenue mporieccoB 3apsijaa U pas3psiia KOHJIEHCATOpa 4




15 | UccnenoBanue penakcalimOHHBIX KOJIeOaHUA 4
16 | UccrnenoBanue pe3oHaHca B JJIEKTPUYECKOM KOJICOATEIbHOM KOHTYpE 4
17 | Onpenenenre yaenapbHOTO 3apsiaa dJIEKTPOHa 4
18 OrmpeznernieHe  TOPU3OHTAIBHOM  COCTABISIOMIEH — HAMPSKEHHOCTH 5
MarHUTHOT'O TOJISl 3eMJIH
19 | UccnenoBanue rucrepesnca GeppoMarHuTHBIX MAaTEPHAIOB 5)
20 | UccnenoBanne B3aMMHON MHIYKIIHH 5
21 | UccnenoBanue IEKTPUYECKUX KOJICOAHUM B CBSI3AHHBIX KOHTYpax 5
22 | Ompenenenue yAeIbHOTO 3aps/a IEKTPOHA METOIOM MarHeTpoHa 5
23 | bunpuzma @penenst 6
24 | Konbia Hetotona 6
25 | Iudpakius miocKux BOJH Ha IIEIH 6
26 | lndppakunonHas penierka 6
27 | XapaKTepuCTUKH NPU3MbI U AU(PPAKITMOHHON PEHIETKH 6
28 [Tonspuzanus cBera. 3akoH Mamoca. KpyroBas u sumnTayeckas 6
HOJISIPU3ALUU
29 | BpameHue miocKOCTH NOJISIPU3AI 6
30 | MarauTHO€ BpaleHne IIOCKOCTH MOJIIPH3AINN 6
31 Onpenenenne JOIUH BOJH  CHEKTPAJNbHBIX JIMHHM C  MOMOUIBIO 5
CIEKTPOMETPA
Cemectp 3
32 | IIpoBepka 3aKOHOB TETIOBOTO H3TYICHHUS 7
33 | Omprtel CToN€TOBA 110 M3ydeHUI0 GoTodddekra 7
34 H3ydeHue crekTpa aromMa BOJOpOJa C IOMOMIbIO JU(DPAKIUOHHOTO
CIEKTPOMETpA
35 W3ydeHne 3aBHCHUMOCTH 3JEKTPHUECKOrO COMNPOTUBICHUS METAIIOB U 5
TOJIYIIPOBOJTHUKOB OT TeMIEpaTyphl
36 | Oddexr Xomna B repMaHuu 8
37 | Onpenenenne MUPUHBI 3aTPEIIEHHON 30HBI TOJTYIPOBOTHUKOB 8
38 | Onpenenenue NOTEHIMAIOB BO30YKAEHUSI aTOMOB 8
39 | Onpenenenue 3Hepruu anb(a-yacTull o Npodery B BO3ayXe 9
40 | VccnemoBaHne SHEPTUU B-U3ITydeHUs 9
4.5. BbrlinosHeHNEe KypcoOBOro NMpoeKkTa/ KypcoBoi paboThI
VY4eOHbBIM MJIaHOM HE IPEAYCMOTPEHO
4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buapl camocTosiTenbHON paboThI U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIe /.
Tabnuna 7 — Bunbel caMmocTosaTenbHONU pabOThI U €€ TPYAO0EMKOCTh
BI1 cCaMoCTOSTENbHOM paBoThi Bceero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
qac qac qac qac
1 2 3 4 5
W3yueHune TeopeTuyecKoro Marepuaia 48 20 14 14
muctumuHel (TO)
[TonroToBka K TEKyIieMy KOHTPOJIIO 45 19 13 13
ycneBaemoctu (TKVY)
[ToaroToBka K MpoOMEKyTOUHOM 45 19 13 13
arrecranuu (ITA)
Bcero: | 138 58 40 40




5. IlepeueHnb y4eOHO-METOAMUYECKOTO 0OECIICYCHHUS

JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METONUYECKHUE MAaTepHallbl IS CaMOCTOSTENLHON paboThl O0ydaroumxcs
yKa3aHsbl B ILII. pa3enos 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3JAHUN
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.

Tab6muia 8— IlepeueHb meYaTHBIX U AIEKTPOHHBIX YYCOHBIX U3JaHUN

Komuectso
AK3EMILISIPOB
Ugll_nz(ll)):[ll))/ cc bubnuorpaduyeckas ccpuika i 6?5533;61(6
ANEKTPOHHBIX
AK3EMILISIPOB)
53 Kypc o6meii dusuku: B 3 T.: yuebnoe mocooue / 1. B.
C12 CapenbeB. - M.: Hayka: ®usmarnmur, 1977 - T. 1: 84
Mexanuka. MonekynsipHas ¢usuka. - 1977. - 432 c.
53 Kypc ¢uszuku: yuednoe nocodue / T. U. Tpodumosa. - 94
T76 13-e u3x., crep. - M.: Academia, 2007. - 558 ¢
https://e.lanbook.com/ | Casenses, M. B. Kypc obmeii gpusuku. B 3 Tomax. Tom
book/440105 1. Mexanuka. MounekynsipHas (uszuka: ydeOHHK A
Peowcum oocmyna: ona | By3oB / U. B. CasenbeB. - 20-e u3n., crep. - CaHkT-
aA6MOPU3068aAHHIX [lerepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-507-
novzogameriell. 52151-7.

https://e.lanbook.com/
book/507521

Peoscum oocmyna: ona
aA8MopU308aHHbIX
novzogameriel.

CagenweB, . B. Kypc ¢usuku. B 3 tomax. Tom 2.
OnextpuuectBo. Komebanus wu BonHBL BomHoBas
onrtuka: yaeoHoe nmocooue s By30B / 1. B. CaBenbes.
- 9-e u3n., crep. - Cankr-IlerepOypr: Jlans, 2026. - 464
c. - ISBN 978-5-507-54344-1.

https://e.lanbook.com/
book/440198

Peoscum oocmyna: ona
aA8MOpU308aAHHBIX
novb308amerieli.

Cagenbes, U. B. Kypc obmeit ¢puszuku. B 3 tomax. Tom
3. KBantoBas omntuka. ATomHas ¢usuka. Pusuka
TBepaoro Tema. @Du3MKa aTOMHOro  sapa U
JIEMEHTapHBIX YacTHIl: yd4eOHMK ans By3oB / U. B.
Cagenbes. - 16-e u3n., crep. - Cankr-IletepOypr: Jlans,
2025. - 320 c. - ISBN 978-5-507-50503-6.

https://znanium.com/

CuByxun, JI. B. OO0mwuii kypc ¢usuku: YueOHOE

noJib306amenell.

catalog/product/4701 nocobue st By3oB: B 5 tomax Tom 1: Mexanuka /

89

P 5 5 CuByxmr [JI.B., - 6-e wu3m, crep. - Mocksa:
eoreit Gocmynd. G | oU3MATIIAT, 2014, - 560 c. ISBN 978-5-9221-1512-

asmopu3o6arHHblx 4

noIb308amernet. '

https://znanium.com/ . )

CuByxun, JI. B. OOmwuii kypc ¢usuku: YdueOHOE

catalog/product/4701 ) i

90 nocob6ue a1 By30B: B 5 Tomax Towm 2: Tepmoannamuka

P 5 . ong | T MOTEKyIIpHaS ¢usuka / CuByxun /.B., - 6-¢ u3n.,
eoiet cocmynd: G| o rep. - Mocksa: ®U3MATIIUT, 2014. - 544 ¢. ISBN

asnmopu3o6aHHblx

978-5-9221-1514-8.



https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190

https://znanium.com/
catalog/document?id
=470867

Peosxcum oocmyna: ona

Uponos, U. E. Mexanuka. OCHOBHBIC 3aKOHBI: yueOHOE
nocooue / U. E. Upomos. - 17-e m3n. - Mocksa:
JlaGopatopus 3nanmii, 2025. - 312 c. - ISBN 978-5-

A8MOPU30BAHHBIX 93208-519-6.
novL308ameneli.
https://znanium.com/ . )
CuByxun, [[. B. OOmmii kypc ¢uszuku: YdeOHOE
catalog/product/5497 . i
nocobue 1 By30B: B 5 Tomax Tom 3: DnekTpuyecTBo
81
P 5 ) / CuByxun J[.B., - 6-e wm3ag., crep. - Mockaa:
eoreiat Cocmynd- G | U3MATIINT, 2015. - 656 c. ISBN 978-5-9221-1643-
aA6MOPU306AHHBIX 5
noIb308amenel. '
https://znanium.com/
catalog/product/9447 CuByxuH, [I. B. OOummii kypc ¢usuku: YdueOHOE
94
P 5 3 nocobue / CuByxun J.B., - 3-¢ u3m. - Mockga:
eoreit doemynd. G | pU3MATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.
a8MopU308aHHBIX
noIb308ameneli.

https://znanium.com/
catalog/document?id
=470883

Peosicum oocmyna: ona
asmopu306aHHbIX
nojb3oeamerneil.

Wponos, U. E. Dnekrpomarueruzm. OCHOBHBIE 3aKOHBI:
yuebnoe nocobue / U. E. Uponos. - 14-e uzn. - Mockaa:
JlaGoparopus 3nanwmii, 2025. - 322 c. - ISBN 978-5-
93208-520-2.

https://znanium.com/
catalog/document?id
=470861

Pesxcum oocmyna: ona
asmopu3o6arHHblx
nojib3oeamereil.

Uponos, U. E. KBantosas ¢uszuka. OCHOBHbIE 3aKOHBI:
yuebHoe nocobue / U. E. Mponos. - 9-e uza. - Mockaa:
JlaGopartopust 3nanuii, 2025. - 261 c¢. - ISBN 978-5-
93208-517-2.

https://znanium.com/
catalog/document?id
=476087

Pesicum oocmyna: ons

Uponos, U. E. 3agaun mo obmieit ¢uszuke: yueOHOE
nocobue s By3oB / U. E. Upomos. - 17-e u3g. -
Mockga: Jlabopatopus 3Hanwmii, 2026. - 434 c. - ISBN

aA8MopPU3068aHHBIX 978-5-93208-513-4.

noav3oeamernei.

https://urait.ru/bcode/ CazoHoB, A. b. SnepHas ¢usnka: yueOHUK Ui BY30B /

563653 )

P N 9 A. b. Ca3oHOB. - 2-¢ u3A., Uclp. u Aom. - Mocksa:
exctar cocmynd. oA WznatensctBo Opaiit, 2025. - 320 c. - ISBN 978-5-

a6m0pu306aHH?lx 534-11829-2.

noavzoeamerneil.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»

Ilepeuenn

Tabmmma 9 -

AIIEKTPOHHBIX
TEJIEKOMMYHHUKAIIMOHHONH CEeTH
npuBezieH B Tabnuue 9.

00pa3zoBaTeNbHBIX pecypcoB

«HTEepHETY,

[lepeueHp 3NEKTPOHHBIX 00pa30BaTENbHBIX pECypcoB HHGOPMALMOHHO-

TCHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHCT»

UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JIJII OCBOCHHS JTUCIMILIIHHEI


https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://urait.ru/bcode/563653
https://urait.ru/bcode/563653

URL anpec HaumenoBanue

https://new-

science.ru/category/fizika/ Wutepuer-xypuan «Hosas Hayka». Paznen ¢pusuka

https://openedu.ru/ Ob6pa3zoBarenbHas iatdopma «OTKpBITOE
o0paszoBaHHE»

https://fizikaguap.ru/ O6pasoBarenbHbli pecypc kabeaps! pusuku I'Y ATl

https://Ims.guap.ru Cucrema aucraniroHHoro ooyuenus I'Y AT

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOeCHeueHHs, HCIOJIb3YEeMOr0 IMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOT0 oOecrieueH s npeacTasieH B Tadbmauie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTo o0ecrieueHus
Ne ni/m HaumenoBanue

DnekTpoHHas uH(OpMaIMOHHO-00pazoBaTenbHas cpeaa I'YAIl «MHTerpupoBaHHas
cpena ooyuenus» (https://pro.guap.ru/) paspadborana corpyauukamu ['YAII (BBeneHa
1 B 9kcrryaranuio npukazoMm ['YAIT ot 06.06.2017 Ne 05-215/17), nepedeHb MoyIiei
" 170 (GYHKIIMOHATBHOE Ha3HAYCHHE W3JI0KEHBI o CCBUIKE
https://guap.ru/it/system/iso

OdunmanbHplii  caiiT  oOpa3oBaTeldbHON opraHuszamuu B cetn  «MHTepHET»
2 (https://guap.ru/), paspaboran cotpyanukamu ['YAIl (BBenéH B 3KCIUTyaTallHIO
ITpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'VAII, undopmaiius o JIHIEH3UH MPEACTaBIcHa
o ccwuike https://guap.ru/it/system/iso/po)

Microsoft Office (morosop I'VAII, unbopmanus o JUICH3MH IPEICTaBICHA 10
cebuike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6oano pactpoctpansiemoe I10)

6 VLC mediaplayer (mumensust GNU Lesser General Public License 2.1+)

8.2. Ilepeuenp  MH(pOPMAIMOHHO-CIIPABOYHBIX ~ CUCTEM,  HUCHOJb3YyeMBIX  IpHU
OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIEcca MO AUCIUILIIMHE
IlepeueHp UCTIONB3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM IIPEJICTABIICH B Ta0IMIIe

11.
Tabnuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM
Ne i/m HaumenoBanue
OnexTpoHHbI KaTanor oubnuoreku ['YAII ¢ moctymoM k 6a3e MOTHOTEKCTOBBIX
1 uznanuit (https://lib.guap.ru), moctyn yepe3 TUUHBIN KaOMHET YuTaTENs OUOIMOTEKN
I'YAII

Hayunas snextponnas 6monuoreka «eLIBRARY» (https://elibrary.ru/), noctym uepes

2 TUYHBIN KabuHeT yntarens oubnuorexu 'Y ATl a taxxke no [P -agpecam ['Y AII

3 OBbC «Jlanb» (https://e.lanbook.com/), mocTyn uepe3 nuuHBIA KaOWHET YMTATENs
oubmmorexku ['YAIL a Taxke mo [P -agpecam I'YAII

4 3BbC Koncopruyma aspokocmuueckux By30B Poccun (http://elsau.ru/ suai), moctyn

no IP-agpecam 'Y AIIL



https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/
https://openedu.ru/
https://fizikaguap.ru/
https://lms.guap.ru/

5 OBC Znanium (https://znanium.ru/), moctym uepe3 JUYHBIA KaOWMHET YHTATEIs
oubmmorexku ['YAIL a taxke mo IP -anpecam I'VAIIL

6 ObpazoarenbHas miaardopma «tOpaidt» (https://urait.ru/), nocTyn yepe3 JMYHBINA
kabunet uynrtarens oundauorexu 'Y All, a taxke mo IP -anpecam ['YAII

7 Hayunas osnektponnas Oubnuorexka «KubepJlenmnka» (https://cyberleninka.ru/),
CBOOOJTHBIHN JTOCTYII

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUILINHE, TIPeCcTaBlieH B Tabmue 12.

Ta6ymma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HauMenoBanue coctaBHOI YacTu

. Howmep aynuropun
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl P ay/UTOp

VYyeOnass ayauropus I 3aHATANA JICKIIMOHHOTO THIIA,
7a00paTOPHBIX 3aHATHM, 3aHATHH CEMHHAPCKOTO THIIA,
TPYNNOBBIX M HMHIWBUIYAJIbHBIX KOHCYJIbTALMHA, TEKYILErO
KOHTPOJISI U TPOMEKYTOUHOI aTTeCTaIl|H. 196135, . CankT-
OcHalieHue: crneuuaau3upoBaHHas MeOeb; TEeXHHYECKHe
1 | cpencrpa o6yuenus, cuysxkamue ajis mpeCTaBIeHUs yaeOHOI
uHpOpMaLUn 00JBIION  ayauTOpuUU; JabopaTtopHoe
o0opynoBaHue (KOMILIEKT TpUOOpOB i  (PUINYECKUX
U3MEepEeHHil (AMEKTPOHHBIN 3aBo DIbBpo Bpoiyias);
YcranoBku: FRM —06; FRM —08; FRM —09; FRM - 07; FRM
—03; FRM - 02; FRM — 01; FRM — 04; FRM — 05; FRM — 10.
Y4eOHass ayauTopusi Uil NMPAKTUYCCKUX 3aHATHHA, 3aHATHHA
CEMHUHAPCKOTO THUIMA, JTAOOPATOPHBIX 3aHITHM, TPYNIOBLIX U
WHIVBUAYAJIBHBIX KOHCYJbTallMi, TEKYHIEr0 KOHTPOJIA U
IIPOMEKYTOUYHOM aTTECTALUH. 196135. . CankT-
OcHalieHue: crneuuaau3upoBaHHas MeOesb; TEeXHUYECKHe y
2 | cpenctBa o6yueHHs, CIy)KAIME IS IPEACTABIEHHUS yUeOHOI
uHpopMauuu  OOJBIIOW  ayAUTOpHM;  J1abOpaTOpHOE
o0opynoBaHue (KOMILJIEKT HpUOOpOB s  (PU3NYECKUX
U3MepeHui (3IeKTpOHHBIN 3aB0J]1 D1bBpo Bpolyias);
Ycranosku FRM —06; FRM - 08; FRM —09; FRM - 07; FRM
—03; FRM - 02; FRM — 01; FRM — 04; FRM — 05; FRM — 10
VYyeOHast aynutopus 1715 3aHATUN JIEKIIMOHHOT'O TUIIA, 3aHATUI
CEMHHApCKOr0 THMA, TPYIIOBBIX M HHAUBUAYAJIbHBIX
KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJISA M IPOMEKYTOUHOH | 196135, r. CaHKT-
aTTECTALlNH. [etepOypr, y.
OcHamleHue: cHenuMaau3upoBaHHas Mebenb; TexHumueckue | l'acremno, . 15,
cpelcTBa 00yUEHHs, CIyKalhe s MPeAcTaBiIeHus yueOnoi | ayantopus Ne32-01
uHpopMauu 60JbIION ayJIMTOpUH; Ha0bop
JIEMOHCTPAIIMOHHOTO 000PYI0BaHMUSL.

[TerepOypr, yi.
T'acremo, a. 15,
ayauropus Ne31-046

[TerepOypr, yiu.
I'acrenno, a. 15,
aynutopus Ne31-04s




VYyeOHass ayautopusi Al TNPAKTUYECKUX 3aHATUN THIA,
7a00OpaTOPHBIX  3aHATHH, 3aHATHH CEMHUHAPCKOTO THIIA,
TPYNINOBBIX W HMHIWBUIYATBHBIX KOHCYJIBTAIMHA, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTaI|H.

OcHamienue: crenuaau3upoBaHHas MeOellb; TEeXHUYECKHE
CpeICcTBa OOYUCHHUS, CITyXKAIIKe JUIS IPEICTABICHUS yIeOHOU
uHpopmanuu OOJIBITION ayJINTOPHH; nabopaTopHoOe
obopynoBaHue (MOJyJbHBIE JIA0OPATOPHBIE YCTAHOBKU IIO
anekTpoMmaruetusmy: @I19 — 03, ®IID — 07, GIID — 05, DIID
— 08, OIID — 11, ®IID — 12, OIID — 04 (OO0 «HMHTOCH T.
MockBa); MHKPOCHUCTEMBI; J1abopaTopHblie pabOTBI  TO
BoJHOBOWM ontuke: 1. bunpusma @penens, 2. Konbna
Herorona, 3. Jludpakuus miockux BoiH, 4. Audpakuronnas
pemierka, 5. [lonsipuzanus cera, 6. OnpenenaeHue JUIMH BOJTH
CIIEKTPpaJbHBIX JTUHUM; 1abopaTopublii cteHa UT3-ODM-II-I1O
(OO0 «IpodobpazoBanue» r. Kazann)).

196135, r. CaHkr-
[TerepOypr, yiI.
T'acremo, m. 15,
aynutopus Ne32-04

VYyeOHast aynuTopus AJis 1a00paTOPHBIX 3aHATHUH.

OcHaleHnue: cnenuaiv3upoBaHHas MeOeb; TEXHUYECKUE
cpencTBa 00y4eHus, Cay>Kallue sl IpeICTaBlIeHus yaeOHoi
uHpopMmanuu  OoyblION  ayauTopuH;  JabopaTOpHOE
o0opysnoBaHue (MOIyJbHBIE J1TAOOPaTOpPHBIE YCTAHOBKU I10
anekTpomarueruzmy: OIID — 03, OIID — 07, OIID — 05, DIID
— 08, ©I1ID — 11, OIID — 12, ®IID — 04 (OO0 «HHTOCY T.
MockBa); MHUKpOCHCTEMBI; JabopaTopHble pPabOTHl IO
BoJHOBOM ontuke: 1. bunpusma @penens, 2. Kombla
HrroTona, 3. Judpakums miockux BoJH, 4. JludpakinonHas
pewierka, 5. [lonspuzauus csera, 6. OnpeneneHue JJIMH BOJH
CHEKTpaJIbHBIX JIMHUMN; J1abopaTopHblil crena UT3-OM-II-110

(00O «IIpodobpazoBanue» r. Kazann)).

196135, r. CaHkT-
[TerepOypr, yiu.
T'acremo, n. 15,
aymutopus Ne32-06

VYyeOnass  ayauropus  JUIsl  MPAKTUYECKUX  3aHATHH,
7ab0paTOPHBIX 3aHATHH, 3aHATHH CEMHHApPCKOTO THIIA,
TPYNIOBBIX W HHIWBUIYATBHBIX KOHCYJIBTAIMHA, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTaIl|H.

OcHalieHre: CrenuaaTu3upOBaHHas MeOeb; TEXHHYECKHE
CpeICTBA OOYUCHMS, CITyKAIIUe JUIS MIPEICTABICHUS YIeOHOU
uHpopmaruu OOJTBITION ayIUTOPHH; nabopaTopHoOe
obopynoBanue (nadoparopusiii komrieke JIKK-2M Ne36 u
Ne37 (HTL «Bnanucy, r. Mocksa); 1abopaTopHble cTeHab! U-
AYT-TIO, VYUC-AB-IIP, VYHUC-AB-YCII-IIO (OO0
[Ipodobpazosanue, r. Kazans); ycranoBku OIIK — 03, OIIK —
05, ®IIK — 10 (HIIIT «Y4yeOHnast TexHuKa», T. MOCKBa)).

196135, r. CaHkT-
[TerepOypr, yiu.
I'acrenno, a. 15,
ayautopus Ne32-05.

VYyeOHast aymuTopus AJis Ta00paTOPHBIX 3aHATHH.
OcHarenue: crenuaau3upoBaHHas MeOenb; TEXHUUYECKHE
CpelIcTBa O0YUCHHUS, CITyXaIlue JJIS MPEJICTABICHUS YIeOHOM
uHpopmaruu OOJTBITION ayIUTOPHH; nabopaTopHoOe
obopynoBanue (maboparopusiii komiuieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaaucy, . Mocksa); 1abopatopHbie cTeHb! M-
AYT-IIO, VYUC-AB-IP, VYHC-AB-YCII-IIO (OO0
[Tpodobpazosanue, r. Kazanp); ycranopku ®@IIK — 03, OIIK —
05, ®IIK — 10 (HIIT «Y4eOHas TexHuKa», r. MOCKBa)).

196135, r. CaHkT-
[etepOypr, y.
T'acremo, m. 15,
ayautopus Ne32-03.




10. OueHouHbIE cpeICTBA IS IPOBEICHUS TPOMEKYTOUHON aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CPEICTB HJisi TPOBEACHUS MPOMEKYTOUHOW aTTECTAIMH
00yJaromuxcst Mo JUCUUIUTMHE TpUBeAEH B Tabmuie 13.

Ta6ymma 13 — CoctaB OIEHOYHBIX CPEJICTB ISl TPOBEICHUS MPOMEKYTOYHOM aTTeCTAlUN
By npomexxyToOYHOMN aTTecTaluu ITepedeHb OIIECHOYHBIX CPEACTB
Cnucok BONpocoB K IK3aMEHY;
OK3aMeHalMOHHbIE OUIIETHI*;
3amauu;
TecThl.
Crnucok BOnpocos;
JuddepennrpoBanHbIi 3a4€T TecTsr;
3agauu.
Ipumeuanue: *sxzameHayuonHvle Guremvl OPMUPYIOMCI HA OCHO8E 80NPOCOE8 U 3a0ay mabauysl 15.

DK3aMeH

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast 1mKaga MOgYIbHO-PEHTUHIOBOM CCTEMBbl Y HUBEPCUTETA, IIPABUIIA UCTIOIb30BAHUS
KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIINM JIOKAaJIbHBIM HOpMaTUBHBIM akToM [V AIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETCHITHIA
OreHKa KOMIIETEHIH
5-0autbHad mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

OO6yuaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOWJI MMPOTPAaMMHBIN MaTepua;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;
— OMUPAsICh Ha 3HAHUSI OCHOBHOW W JIOTIOJIHUTENILHOW JINTEpPATYpHI,
TECHO CBSA3BIBAET YCBOCHHBIE HAYUHBIEC MOJIOKEHUS C MPAKTUYECKON
JeATEIbHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMbIE UM UJICH;

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— CBOOOJIHO BJIJICET CUCTEMOM ClielMaTn3uPOBAHHBIX TTOHATUH.

— paBuWIbHO BRIMOIHMI OT 90% 10 100% TecToBBIX 3amaHui .
OO6yuaromuiicst:

— TBEP/O YCBOWJI TPOTPAMMHBIN MaTepua, FPaMOTHO | 10 CYIIECTBY
W3JIaraeT ero, Onupasch Ha 3HAHUSI OCHOBHOU JTIUTEPATYpHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOEHHBIE 3HAHMS C TPAKTUYECKON ACATEIHHOCTHIO
HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHNUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CUCTEMOM CIIeMAIM3UPOBAHHBIX TTOHSITHIA.

— NIPABHIIBLHO BBITOMHHI 0T 70% 110 89% TECTOBBIX 3aJaHHUH .

— 00yy4arouiicss yCBOWI TOJIHKO OCHOBHOM NMPOTpaMMHBII MaTepHa,
M0 CYIIECTBY M3Jaraer ero, Onupasch Ha 3HAHMUS TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOITYCKAeT HECYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYAHECHHS] B MPAKTHUECKOM MPUMEHEHHH 3HAHUN
HaIpaBIICHUS;

— cmabo apryMeHTHUPYET HayIHBIC TTOJIOKEHNS,

— 3aTpynHAeTcs B GOPMYIUPOBAHUH BBIBOIOB U 000OIICHUH;

— YaCTUYHO BJIJICET CUCTEMOM CIELUATM3UPOBAHHBIX MIOHATHUM.

— IPaBUWIbHO BRIMOJIHMWI OT 51% 10 69% TecToBBIX 3aMaHui .

«OTIIMYHO»

(XOpPOoLIO»

«YHOBJICTBOPUTCIIEHO»




OreHKa KOMITETEHITNA
5-0aympHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyarouuiicss He YCBOWJI 3HAQUUTEIbHOW YacTH IMPOTrPAMMHOIO
MaTepHaa,

— JIOIyCKaeT  CYLIECTBEHHblE OHIMOKM ¥  HETOYHOCTH
paccMOTpeHHH PobIeM B KOHKPETHOM HalpaBlICHUH,

npu

«HEYIOBJIECTBOPUTEIIHHOY

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHIS,
— He GOpMYITUPYET BHIBOJAOB M 0000IIEHHUH.

— UCIBITBIBACT TPYIHOCTH B IIPAKTUYECKOM IIPUMEHEHNUHN 3HAHUM;

— IPaBUJILHO BBIMOJIHMWI MeHee S51% TecToBBIX 3aaHui .

Tpumeuanue: "no pewenuio xaghedpvl npoyenm npasuIbLHO ELINOIHEHHBIX MECMOEbIX 3A0ANHUL MOJCEm
Obimb UMEHEN.

10.3. TunoBbie KOHTPOJIbHBIC 33JIaHUS UM UHBIC MAaTCPUATIBI.
Bormpocs! (3amaun) aiis sKx3aMeHa mpeIcTaBIeHbl B Tabnuie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

OKPY’KHOCTH HE NMPOU3BOJIUT pabOTHI.

No Konx
[lepeuenp BonpocoB (3a1a4) AJs IK3aMEHa
/a WHJIUKATOpa
Cemectp 1

1 | Ha3oBuTe npeaMeTr n3y4eHuss KHHEMATHUKH. OIIK-1.3.1

2 | laiiTe onpesienieHue MaTepuaIbHON TOUKH. OIIK-1.3.1
Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAHMCHIIMAIbHBIM YCKOPEHHUEM at

3 | =4 wm/c* u HOpMaNbHBIM ycKopeHueM an = 3 m/c*. Haiinute Bennuuny | OIIK-1.Y.1
IIOJIHOTO YCKOPEHUs Tela a.

4 | Haiite onpenenenre abCOMIOTHO TBEPIOMY TeIy. OIIK-1.3.1
[Ipoananusupyiite OTIMYUS  CIEAYIOIIUX  (U3NYECKUX  MOJEIIEH:

5 aocomotHo TBEPHOe Teno (ATT) m marepuanvHas Touka. [IpuBenure OMK-1.Y 1
IpuMep, B KOTOPOM OJHO M TO € TEJIO BBICTYNAET B KauecTBe
MarepuanbHoi Touku u ATT.

IToxakure CBA3b MEXY JIMHEMHON U YIVIOBOM CKOPOCTBIO MaTEpPUAIILHON

6 OIlK-3.V.1
TOYKH.

[Ipoananu3upyiTe XapakTep NPSIMOJMHEWHOrO JBM)KEHMS Tela [0

7 | I3BECTHOMY 3aKOHY ABHIKEHHS x(t) = 10 + 2t + 0,5 (m). Kakoit nyTs OIK-1.Y 1
IpOMIET Teno 3a yka3aHHoe Bpems t = 2 c¢? OOoCHyiTe NpHUMEHEeHue o
3aKOHOB, UCTIOJIb3YEMBbIX JUISl pEIICHUS 3a/1a4H.

8 | ChopmynupyiiTe nepsblii 3ak0H HploTOHA. OIIK-1.3.1

9 OObsicHUTE, KaK, COIJIaCHO BTOpoMYy 3akoHy HploTOHa, 3aBUCHT OIMK-13.1
YCKOpPEHHE TeJla OT €r0 MacChl.

IIpuBenuTe npuMeEp, WUIFOCTPUPYIOLUIUN JEUCTBUE TPETHETO 3aKOHA

10 OIIK-3.V.1
HeroToHa.

HazoBure, kakoit u3 3akoHoB Kemepa ycraHaBnuBaer (opmy

11 OIIK-1.3.1
TPACKTOPUU IJIAHET.

12 | JlaiiTe onpeneneHne UMITyJIbca TeJla Kak PU3NIecKOi BeTHIUHBI. OIlK-1.3.1

13 Chopmynupyiite, Ipu KaKUX YCIOBHUSX BBITIOIHIETCS 3aKOH COXPaHEHUS
UMITyJIbCa.

14 | Ha3oBure, Kakas u3nyuecKasi BeIMYMHA Ha3bIBAETCS MOMEHTOM CHJIBL. OIIK-1.3.1
CpaBHuUTE 3aIIMCU OCHOBHOTO 3aKOHA JUHAMMKH AJIs IOCTYNATENIBHOTO U

15 | BpamarenbHoro nBwkeHus. Haiinure B3aummocBszu wmexnay odtumu | OINK-1.VY.1
3aKOHAMH.

16 | ChopmynupyiiTe 3aKOH COXpPAaHEHUS MOMEHTA UMITYJIbCa. OI1K-1.3.1

17 OOBbscHUTE, MMOYEMY LEHTPOCTPEMMTENIbHAs CUIa NPU BPALICHUH I10 OMK-3.Y 1




Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoi m = 1 Kr moj AelcTBUEM

18 | HekoTOpOIi cHIIBI U3MEHMIIO cBOIO ckopocTh ¢ V0 = 1 m/c 1o v = 3 M/c. | OIIK-1.V.1
OO6ocHyliTe TPUMEHEHHE 3aKOHOB, UCIIOJIb3YEMbIX Ul PELICHUs 3aJauu.

19 OObsicHUTE, B YEM COCTOMT pa3Iu4ue MEXAYy KOHCEpPBaTUBHBIMU U OIK-1.V 1
HEKOHCEPBATUBHBIMU CHJIAMH.

20 | Haiite onpeneneHue MOTEHIMAIbHON SHepru. OT 4ero oHa 3aBUCUT? OIIK-1.3.1

21 OO0nscHuTe, KaK pa6U0Ta KOHCEpBaTMBHON  CHMJIBI  CBf3aHAa C OITK-13.1
NOTEHIMATIHLHON SHEPTHEH.
Jan Tonkuit crepxkens maccod m = 120 r u gmuHOM 1 = 50 cM, criocoOHBII

22 | BpamaThCs OTHOCUTEIIBHO OCH, Mpoxonsiiedi deped ero cepeauny. | OIIK-1.V.1
PaccuuTaiiTe ero MOMEHT MHEPLIMH OTHOCUTENILHO YKa3aHHOM OCH.
[Toxaxxute Ha IpUMepe TOHKOro cTepkHs JunHoM 20 cm u Mmaccoit 30 r,

o3 | KaK PHMEHACTCS Teopema HlTeiinepa u1st pacueTa MOMEHTA HHEPLIUU Tell OIK-3.Y 1
IpU TIEPEHOCEe OCH BPAIICHUS C CEPEeIUHBI CTEP)KHS HAa OAMH M3 €ro
KOHIIOB.

24 HaszoBure ¢opmyinay, MO KOTOPOH BBIUMCISETCS MOMEHT HMITYJIbCa OITK-13.1
a0COJIFOTHO TBEPIOTO TEJIa.
Kak BbluMcisieTcss KHHETHUYECKash »HEpPrus BpalleHHs aOCOIIOTHO

25 | tBepmoro Ttema? CpaBHute ¢ ¢dopmyinoi mns kuHermueckod sHeprum | OIIK-1.V.1
HOCTYNATEIbHOIO ABHKEHHUSL.
CnopaBemnmuBa U B crnenuanbHoi Teopuu otHocutenbHocTH (CTO)

26 | xnaccuueckas ¢opmyna sl KuHeTHueckoi sHeprun E = m*v%/2? Ecnu | OIIK-3.V.1
HET, TO KaK paCCUMUTHIBAETCSI KWHETHYECKasi Heprus Tesa cornacHo CTO?

97 Onpenenure, Kak U3MEHUTCA EPUOJT KOJICOAHUH NPYKUHHOTO MAasTHUKA OIK-1.Y 1
IpY YBEJIMYEHHUH €r0 MacChl B 2 pasa, a )KeCTKOCTH MPYKHUHBI — B 8 pas.

28 | Kak cBs3aHa SHeprus rapMOHHUYECKUX KOJICOaHHH ¢ MX aMIUTUTYA0M? OIIK-1.VY.1

29 OObsicHUTE pa3nuyue MEXIy MPOJOIbHBIMH H  IONEPEUYHBIMU OINK-3.V 1
MEXaHUYECKUMHU BOJIHAMHU.

30 | 3anumuTe ypaBHEHHE OCTYIIEH BOJIHBI. OIlK-1.3.1

31 | HazoBuTe, ueMy paBHa cpeHssl 00beMHast IUIOTHOCTh SHEPTHH BOJIHBL. OIlK-1.3.1
HcTouHuK 3ByKa M NPUEMHHK JBIXKYTCS IPYT OTHOCHUTENBHO JIpyra co
CKOPOCTSIMHU VUCT U VIIP COOTBETCTBEHHO. CKOPOCTH 3BYKa B CpeJie paBHA

32 | 340 wm/c. Ilpoanamusupyiite 3amadyy M ompeaenure oTHocurenbHoe | OIIK-1.V.1
M3MEHEHHE 4YacTOThl 3ByKa 3a cueT a¢¢ekra [omnepa. Mcrounuk u
IPUEMHHK JBIXKYTCS HABCTpedy ApyT apyry: vuct =40 m/c, viip = 60 m/c.

33 | Chopmymupyiite npunIwn [ roireHca. OIlK-1.3.1

34 | HazoBuTe onpeneneHne MHTEpEepeHInu BOJIH. OIIK-1.3.1
ChopmynupyiiTe, 4TO Ha3bIBaeTCs cTosiuel BosiHOM. [IpuBenure npumep

35 M OIIK-1.V.1
CTOsIYEH BOJIHBI.

36 | 3anumuTe ypaBHEHHE COCTOSHUS WICATHLHOTO ra3a. OIIK-1.3.1

37 | YUemy paBHa pa0oTa ra3a B ©30XOpPHOM Ipoliecce OIIK-1.3.1
['a3, Haxopsuuiicss npu noctossHHOM nasineHuu p = 100 kIla, uzmenun

38 | oovemc V1 =4 m* no V2 =12 m>. [lokaxure, kak paccunthiBaeTcs padora | OIIK-1.V.1
ra3a B TaKOM IpOIECcCe, M HANUTE €€ BEIMYHHY.

39 | INepeuncinTe, W3 KAaKUX YaCTSH COCTOUT TEIUIOBAs MAIIWHA. OIlK-1.3.1

Cemectp 3

40 | Yro Takoe aOCOJIFOTHO YePHOE TEJIO? OI1K-1.3.1
Bo ckosibko pa3 n3MEHUTCS MOTOK SHEPTUHU OT HUTH HAaKaIMBAHUS JIAMITbI,

41 | ecnu yaBouTh ee Temmeparypy? OOocHyiite Bam oTBeT, onupasich Ha | OIIK-1.V.1

3akoH Ctedana-bonbpimana.




Pacronmoskure ciemyronue CHeKTpaibHbIC KJIAcChl 3BE3]l B IOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenrole,

pacrnpezieleHueM ONMUCHIBAIOTCS (OHOHBI?

42 OIIK-3.V.1

M — kpacHsie,

O — romyOslie

Hcnonb3yiiTe B OTBETE 3aKOHBI U3Iy4€HHUs aOCOJIIOTHO YEPHOrO Telna.
OO0BsicHUTE MTOJIYYCHHYIO 3aKOHOMEPHOCTh M3MEHEHUSI 1IBETA.

43 OObscHUTE NPUHIMI HM3MEPEHHs] TeMIeparypbl Tejla € IOMOILIbIO OIK-3.Y 1
ONTUYECKOT0 MMPOMETPA.

44 | Yto HazwiBaeTcs BHENTHUM (HoTOdPhekTOoOM? OIIK-1.3.1

45 OObsicHUTE NPUYMHY BO3HUKHOBEHHS TOPMO3HOTO PEHTI€HOBCKOI'O OITK-13.1
U3Jy4EHUsl.

OO0mbscHUTE, KaK dHEprus (HOTOHA CBS3aHA C JUTMHON CBETOBOM BOJIHBL

46 . OIIK-1.3.1
OO6ocHyliTe Ball OTBET.

47 Onummwmre, 4TO MPEACTABIAET cOOOH aTroM B paMkax mojenu TomcoHa. OIK-13.1
Kakune ocHOBHBIE HETOCTATKHA JAHHOU MOIEIU? o
ATOM BOZOPO/Ia HAXOAUTCS B OCHOBHOM COCTOSIHMU. Kako# JJIMHBI BOJIHBI

48 | u3nmyyeHre MOXKET MCIYCTUTh JaHHbIM aTtoM? O6ocHyiite Bam otseT, | OIIK-1.V.1
WCIIOJIBb3Ysl MOCTYJaThl bopa.

Byner nm TpOSIBIATH BOJHOBBIE CBOWCTBA (yTOONBHBIA MY TIpU

49 | momagaHuM B BOpOTa MIMPUHON 7 M, eciau Macca mstua 400 r., a ckopocts | OIIK-1.V.1
- 100 km/4? OTBeT 0O00CHOBATH.

50 | KakoB ¢usmnueckuii cMbIci BOJTHOBOM (QYHKIIUN? OIIK-1.3.1
B yem oTinuMe CTaMOHAPHOTO W HECTALMOHAPHOTO YpaBHEHUs

51 N OIIK-1.3.1
[Ipénunrepa?

50 CpaBHute anuHy BosHbI ae bpoitng mist mapuka maccoil mm = 0,2 r u OIK-=3.Y 1
npotoHa maccoid mp = 1.67*107%7 Kr, UMEIOIIHMX OJJMHAKOBBIC CKOPOCTH V. T
Kakum o0Opa3oMm »Heprus «HYJEBBIX KoJieOaHUW» KBAHTOBOTO

53 | rapMOHHUYECKOT0 OCLIILIATOPA CBs3aHa c cootHomenuem | OIIK-3.V.1
HeonpeaeneHHoctel ['elizenOepra?

54 [TocunTaiiTe, CKOJBKO 3JIEKTPOHOB MOYKET HAXOJUTHCSI B OCHOBHOM OIK-1.Y 1
COCTOSIHUU B aTOME.

[TocuuTaiite, CKOJABKO DJIEKTPOHOB B aTOME, Yy KOTOPOrO IEIUKOM

55 | 3amonHeHa BHEUIHss 2p-000104yKa. ATOM Kakoro Bemiectsa umeer Takywo | OIIK-1.V.1
3JIEKTPOHHYIO KOH(PUTyparuo?

56 | ComocraBbTe CBOICTBAa CHOHTAHHOT'O U BBIHYKACHHOTO W3ITyYEeHHUSI. OIIK-1.V.1

57 | Onumure NpUHIUT pabOTHI Jla3epa Mo TPEXYPOBHEBOM CXeMe. OIIK-1.3.1
Jlazep pabGoTaeT MO TPEXypOBHEBOM cXxeMe. DHEprusi OCHOBHOTO

5g | COCTOAHMS E1 = -8 5B, sneprus Bo30yxaeHHoro cocrostuus E2 = -5 3B, OMK-1.V 1
3Heprus MeractabmibHOro coctosnus E3= -5.2 3B. Onpexnenure anuny o
BOJIHBI, Ha KOTOPOM MPOUCXOIUT paboyee U3IydeHuUe.

59 OOBbscHUTE, KaK KBAaHTOBAs TEOPHsI TEIIIOEMKOCTH TBepaoro Tena [lebas OIK-3.Y 1
JIOTIOJIHSIET TEOPHIO TEIUIOEMKOCTH DUHIITEMHA. o

60 Kakas wuactuma  HasbpiBaeTcs  (oHoHOM?  KakuM  KBaHTOBBIM OIMK-13.1

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adera

No

/o

[lepeuens Bonpocos (3a1a4) s AMPPEpeHIHPOBAHHOTO 3a4eTa

Kon
WHJAKATOpa




Chopmymupyiite 3akoH KynoHa W 3aKOH COXpaHEHHUS DJIEKTPUUYECKOTO
3apsja.

OIIK-1.3.1

Jaiite  omnpeneneHue  BEKTOpa
AJIEKTPOCTATUYECKOTO TOJISL.

HaIIPsAKCHHOCTHU n IIOoTCHIAaJ1a

OIIK-1.3.1

Chopmynupyiite Teopemy ['aycca s 37I€KTPOCTaTUYECKOrO MO B
BAaKyyM€ U B TUAJIEKTPUKAX.

OIIK-1.3.1

OO0bsacHuTe QU3NYECKUII CMBICT LHUPKYJIALHUHU BEKTOpa HAMPSIKEHHOCTU
JIEKTPOCTATUYECKOTO MOJISI U JOKAKUTE €r0 NOTEHIIMAJIbHBII XapakTep.

OIIK-1.V.1

IIpoananusupyiTe, Kak U3MEHUTCA CUJIA B3AUMOACUCTBHS JBYX TOUEUHBIX
3apsAl0B IIpU HX IIEPEHECEHUHM W3 BAKyyMa B OJHOPOJHBINA KUIKHUHI
JUDJIEKTPUK.

OIIK-1.V.1

CpaBHuTE pacnpeiesieHue 3aps/I0B B IPOBOJHUKAX U JUAICKTPUKAX MPU
MTOMEIIIEHUU MX BO BHEIIHEE DJIEKTPOCTATHUECKOE TOJIE.

OIIK-1.V.1

Paccuuraiite HanpsHKEHHOCTh U MOTEHIIMAN 3JIEKTPOCTATUYECKOTO MO B
LIEHTPE KBaJpara, B BEPIIMHAX KOTOPOTO HAXOMASTCS YEThIPE OJIMHAKOBBIX
TOYEYHBIX 3apsja 1o 2 K1, ecinu cropoHa kBajgpara paBHa 10 cm.

OIIK-1.V.1

Onpenenure, Kakue HW3MEpPUTENbHbIE MNPUOOPBHI HOTPEOYIOTCS U
paccuuTaiTe HMX OXXUIAeMble TOKa3aHUs MJsl OINpeAeNeHus padoThl,
COBEpILIAEMOM MOJIEM IIPU MEpEeMENIEHNH 3apaaa S MKKIT MexXay ToOuKaMu
C Pa3HOCTHIO NMOTeHIManoB 12 B.

OIIK-3.V.1

Ompenenure 3apsj IUIOCKOTO CIIOASHOTO (€=7) KOHJAEHcAaTopa ¢
wiomaaplo mwiacTuH 50 cM? M pacCTOSHUEM MeXAy HUMU | MM,
MOJIKJIFOUEHHOr0 K MCTOYHUKY IOCTOsIHHOTO HanpsbkeHus 100 B.

OIIK-3.V.1

10

Brruucnute HanpsKEHHOCTH OISl PABHOMEPHO 3apsKEHHON OECKOHEYHOM
IUIOCKOCTH c MMOBEPXHOCTHOM INIOTHOCTBIO 3apsa
2 HKn/m?. Kakuwe wu3MepuTeNbHbIE JaTYUKH TOJONUIM OBl s
HKCHEPUMEHTATBHON (pUKcaruu 3Toro nois?

OIIK-3.V.1

11

PaCCQHTaﬁTC, KaK HM3MCHATCA IIOKa3aHus MHACAIIBHOTO BOJbBTMETpPA,
MMOAKIIFOYCHHOI'O K KJICMMaM HCTOYHHKA TOKA, €CJIM YBCIWYWUTHL BHCUIHCC
COIIPOTUBJICHHUC LICIIN.

OIIK-3.V.1

12

Onpenenure, Kak BBIOpPAaTh ONTHUMAJIBHYIO D3JEKTPHUYECKYIO CXEMYy U
npuboOpsl Ul H3MEPEHUs  YIAENbHOTO  CONPOTHUBIEHHS  TOHKOTO
ITPOBOJIHHKA.

OIIK-3.V.1

13

Ilokaxkxute Ha nmpumepe MOCTOBOH CXEMBEI YI/ITCTOHa, KaK HPUMCHICTCS
METOJ 6aﬂaHCI/IpOBKI/I MoOCTa JJIsL OIpCACIICHUA HEHU3BCCTHOT'O
COITPOTUBJICHHA.

OIIK-3.V.1

14

Paccuunraiite cuimy Toka KOpoTKOTo 3ambikaHusi uctounuka ¢ SJC 12 B,
€CJIM MPU MOAKIOYEHUHU K HEMY pe3UCTOopa ¢ conpoTusiaeHueM 5 Om cuiia
TOKa B IIETH COCTaBisAeT 2 A.

OIIK-1.V.1

15

Paccuuraiite KIIJ uctounmka toka c¢ OJIC 12 B u BHyTpeHHUM
conportusiieHueM 1 OM, eciy OH IUTAET BHEIIHIOKO LIENb CONPOTUBIICHUEM
50m.

OIIK-1.V.1

16

Cdopmynupyiite 3akon bro-Capapa-Jlamnaca u 3akon Amnepa.

OIIK-1.3.1

17

Jlaiite  onpeneneHue  SIBICHUS  JJEKTPOMAarHUTHOW MHAYKIMU U
chopmynupyite 3akon Dapajes.

OIIK-1.3.1

18

[Ipoananu3upyiiTe  XapakTep  ABWKEHHUS  3apSHKEHHOM  YaCTHIIBI,
BJIETAIOLIEH B OJHOPOJHOE MArHUTHOE IIOJE MOJ OCTPBIM YIJIOM K
CHUJIOBBIM JIMHHSIM.

OIIK-1.V.1

19

CpaBHUTE MarHUTHBIE CBOMCTBA JIUa-, Tapa- u peppomarHeTukoB. Kak onu
BEIIYT ce0s1 P MOMEIIEHUH BO BHEIITHEE HEOJHOPOITHOE MarHUTHOE ToJIe?

OIIK-1.V.1




20

[Tokaxxute >KCIEPUMEHTANbHBIM AJITOPUTM ONPEACICHUS HAINPABICHUS
WHJYKIMOHHOTO TOKa C TMOMOIIbI0 TpaBwia JleHua (mpu BABUTaHUU
MarHmTa B KaTylliKy).

OIIK-3.V.1

21

PaccuuraiiTe MarHuTHBI MOMEHT KpYTroBOro BUTKa paguycoM 10 cm, eciin
CuJia TOKa B HEM COCTaBJIsAeT 2 A.

OIIK-1.V.1

22

Paccunraiite MHAYKIIMIO MarHUTHOTO TOJS B IIEHTPE KPYroBOTO BHUTKA
paauycoM 5 cM, o koTopoMy TedeT Tok 10 A. Beigenure usmepureabHble
3a/1a4u JUIsl SKCIEPUMEHTAIIBLHOM MPOBEPKHU PE3YJIbTATA.

OIIK-3.V.1

23

Omnpenenure cuiy, ¢ KOTOPOM OJHOPOJHOE MAarHUTHOE MOJIe MHAYKLIHEH
0.1 Tn peiictByeT Ha MpPSIMONM MPOBOJHUK JIMHOM 20 CM C TOKOM 5 A,
pacnooKeHHbIN 1MoJ1 yriaoM 30° K JIMHUSAM MOJIA.

OIIK-1.V.1

24

Paccuuraiite DJIC MHAYKIMM, BO3HUKAIOLIYI0 B IIPOBOJIOYHON pamKe
momaaso 100 cM?, eciu IpoHU3BIBaKolee €€ MarHUTHOE MOJie YObIBaeT
co ckopocteio 0.05 To/c.

OIIK-3.V.1

25

Paccunraiite 9/1C caMOMHIYKIIMK B KaTylIIKe MHAYKTUBHOCTbIO 50 MI'H
IpU paBHOMEPHOM yObIBaHUM criibl ToKa oT 10 A 1o 2 A 3a 0.1 c.

OIIK-1.V.1

26

Chopmynupyiite CUCTEMY YpaBHEHUN Makcsesia
3JIEKTPOMArHUTHOT'O MOJIsl B MHTErpaibHOM opme.

JJIA

OIIK-1.3.1

27

OOBsSCHUTE TOHSITHE «TOK CMEIICHUS» W (DU3MYECKYI0 MNPUYHHY, I10
KOTOPOM 3T0 nmoHsaTue 06110 BBeaeHOo J[k. K. Makcemiom.

OIIK-1.V.1

28

Bribepute crnoco0 u cpeictBa U3MEPEHUN I AKCIEPUMEHTaIbHOTO
MOJTBEPIKACHHSI CYIIECTBOBAHHS 3JICKTPOMAarHUTHBIX BOJH (onbIT ['epia).

OIIK-3.V.1

29

Jlaiite onpenesnieHre MOHATHIO KOTEPEHTHOCTH BOJIH M HA30BUTE YCIIOBHS,
HeoOxonuMble Al HAOMIOACHHS CTallMOHApHOW HHTEp(hEpPEHIMOHHON
KapTHUHBI.

OIIK-1.3.1

30

Chopmynupyiire npuniun ['tolirenca-Openes.

OIIK-1.3.1

31

Chopmynupyiite mnoHsiTue pgucnepcun cBera. OObsICHUTE B 4YeM
3aKJIFOYAETCS pa3inyie MEeXAY HOPMAIbHON U aHOMAJIBHOM JIUCIIEPCHEH.

OIIK-1.3.1

32

[Ipoananu3upyiite nudpaknuoHHyo KaptuHy @payHrodepa Ha ogHOU
men. OT KakuxX (pU3MYECKUX MapaMeTpOB 3aBHCUT YITIOBOE MOJOXKEHHE
TU(GPAKIMOHHBIX MUHUMYMOB?

OIIK-1.V.1

33

CpaBHI/ITC XapPaKTCPUCTHUKU CCTCCTBCHHOI'O, YACTUYHO ITOJAPHU30BaAHHOT'O U
THIOCKONOJIAPHU30BAHHOT'O CBETA. OOBscHUTE CYTh 3aKOHa Maroca.

OIIK-1.V.1

34

OOBbscHUTE MPUYUHY BO3HUKHOBEHUS OOBIKHOBEHHOT'O u
HEOOBIKHOBEHHOT'O JTy4ell MpH SIBICHUU JIBOMHOTO ITy4enpeoMIICHUS B
ONTUYECKU aHU30TPOITHBIX KPUCTAJLIAX.

OIIK-1.V.1

35

Onpenenure NopsIoK ASHCTBUI AJIs SKCIIEPUMEHTAIBHOTO pacyeTa JITMHbI
BOJIHBI CHEKTPAJIbHOW JIMHWM TPH MOMOLIM TOHHOMETpa W INPO3pavHOU
TU(PPAKIIUOHHON PELIETKH.

OIIK-3.V.1

36

[Tokaxxute, kak chopMyaupoBaTh 3aJady [Js SKCHEPUMEHTAIHHOU
IIPOBEPKU BBINIOJIHEHHUSI 3aKOHA bprocTepa npu najeHruy CBETa Ha IPaHuLly
pazzena IByX AUDJIEKTPHUKOB.

OIIK-3.V.1

37

Paccuuraiite ONTHYECKYIO Pa3HOCTh XOJA JABYX KOI'€PEHTHBIX CBETOBBIX
BOJNH JuuHOM 600 HM, ecnM Ha DKpaHEe B TOYKE HUX HAJOKEHHUS
HabroAaeTcs TpeTuil HHTEPPEePEeHIIMOHHBIN MAaKCUMYM.

OIIK-1.V.1

38

Paccuuraiite nepuon nudpakiroOHHON pEHIeTKH, eclii Iu(pakiInOHHBIN
MaKCHMYyM BTOpOTO MOPsAKa s MOHOXPOMAaTHYECKOTO CBETA C JUIMHOMN
BoJHBI S00 HM HaOmr0aeTCst o yritom 30°.

OIIK-1.V.1

39

Bribepute maTemaTuueckuil amnmapar W paccuuTaiiTe yroia audpakiuw,
COOTBETCTBYIOIIMK TJaBHOMY MAaKCHUMYMYy TpPEThEro TOpsAIKa s
MOHOXpoMmaThdeckoro ceera (A = 400 HM), majaroIIero HOpMaIbHO Ha
PELIETKY C MEPHOJIOM 2 MKM.

OIIK-3.V.1




40

Paccuuraiite WHTCHCUBHOCTh TUTOCKOTIOJISIPHU30BaHHOTO CBETa,
MPOLISAIIETO Yepe3 aHaIu3aTop, €CIH Yrol MEeXAYy IUIOCKOCTIMU
MOJISIpU3allMK  TOJIIpH3aTopa M aHajuu3atopa  cocraBisier  60°.
VHTEeHCUBHOCTh TAJAlOIIEr0 Ha TMOJSIPU3ATOP ECTECTBEHHOTO CBETa
paBHa lo.

OIIK-1.V.1

41

PaccuunraliiTe, Ha KakoW yroJyl OTKJIOHHUTCS JIyd CBETA IIPHU IIPOXOKICHHUU
qyepe3 CTEKJISHHYIO IPU3MY € TPEeTOMIIIOINM yriioM 30°, eciu j1yd nagaer
Ha IpaHb MPU3MbI NepneHauKyiIsapHo. [lokasaTtens npenomieHus crekiia
MPUHSATH PaBHBIM 1.5.

OIIK-3.V.1

42

Paccumraiite  a3oByl0 CKOpPOCTh JJEKTPOMAarHUTHOW BOJHBI B
HEMarHuTHoil cpene (u=1), AUAIEKTpUUECKas MPOHHUIIAEMOCTb KOTOPOU
e=4.

OIIK-1.V.1

[lepedeHpb TeM 7Sl BBITOTHEHHUS KYPCOBOTO MTPOEKTa/ KypCOBOM pabOTHI MPEICTABICHBI B
Tabymue 17.
Tabmuua 17 — IlepeueHs TeM /7151 BBINOJTHEHUSI KYPCOBOTO MMPOEKTa / KypCOBOM pabOThHI

No ni/mt .
KYpCOBOM pabOThI

[IpumepHBIii IepedeHb TeM IS BBIIIOJIHEHUS KYPCOBOTO MPOeKTa/

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

Bompocel s mpoBelneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBbIii IepedeHb BOITPOCOB ISl TECTOB

Ne . Kon
[IpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
/o WHJIUKaTOpa

Kakas Oyner TpaekTopusi y YacTHIBl, JIBIXKYIICHWCS pPaBHOMEPHO C
IIOCTOSIHHBIM 110 BEJIMUMHE YCKOPEHUEM.
1) [psimast nuHus

1 | 2) JIunus c nepernbom OIIK-1.V.1
3) [Tapabona
4) OKpy>XHOCTb
Otger: 4
Omnpenenurte, Kakas W3 MPEICTABICHHBIX (PU3MYECKUX BEIUYHH HMEET
€IMHUITY H3MEPEHHsI, COBITAIAIOIIYIO C €IMHUIICH N3MEPEHUS CHIIBL.
1) Ummynse

2 | 2) Yckopenue OIIK-1.3.1
3) Bec
4) YrnoBasi CKOpPOCTb
Ortser: 3
Yro npon3oiaET nocie abCco0THO HEYNIPYTOro yiapa 4acTUI MaccaMH mi
= 4m> 1 ¢ KuHeTH4YeCKUMHU 3Heprusamu T» = 6Ti. Yactuna ¢ Macco mu
JIBUTAJIACh BIIPABO, @ YACTHUIIA C MACCON M2 — HABCTPEUY YaCTHUIIE C MACCOM
mi.

3 | 1) YacTumb! OyayT ABHTATHCS BITPABO OIIK-1.V.1

2) Enunas yactuna OyJeT IBUTaThCS BIEBO

3) YacTuis! 6yayT HOKOUTHCS

4) Yactuupl OyAyT IBUTAThCS B MPOTHUBOIOJIOKHBIE CTOPOHBI
Ortsert: 2




VYkaxuTe, yeMy paBeH MOMEHT WHEPIIMU TOHKOTO 0o0pyda Maccod m u
paauycar.

)J=mr1¥12

2)J=m1%/2

3)J=mr%3

4)J=mr1*

Otsert: 4

OIIK-1.3.1

Bribepure ¢pasy, COOTBETCTBYIOIIYIO TIepBOMY 3akoHY HpbroToHa:
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) ®akr cymiecTBOBaHHUS a0COIIOTHOTO JBMKEHUS

2) CyuiecTBOBaHME HHEPLUAIBHBIX CUCTEM OTCUETA

3) @axT cyl1ecTBOBaHUS HEMHEPLIUAIbHBIX CUCTEM OTCUETA

4) dakt cyuiecTBOBaHMs IPUHLIMIIA OTHOCUTEIbHOCTH ["anuies

OtBer: 2

OIIK-1.3.1

BriGepute dopmyny, omnpenensionryr0 BeIuduHy (Ha30BOM CKOPOCTH
BOJIHEL.

Hv=wk

2)v=kv

3)yv=kA

4)v=w/k

Ortser: 4

OIIK-3.Y.1

Kakas u3 mepeyncieHHbIX (U3NYECKUX BEIWYMH HMMEET Pa3MEpHOCTh
(xr-m)/c??

1) MomeHT cuiibl

2) MoMeHT nHepuu

3) MoMmeHT umnysibca

4) Cuna

OrtgerT: 4

OIIK-1.3.1

Korna raHreHnuanbHoe yCKOPEHHE paBHO HYJIIO, 8 HOPMAJIbHOE YCKOPEHUE
IIOCTOSIHHO, TO TaKO€ JIB’KEHUE HAa3bIBACTCA ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpPHBIM NPAMOIMHEHHBIM

3) PaBHOYCKOpEHHBIM HPSIMOIUHEHHBIM

4) PaBHOMEpPHBIM BpalIeHUEM

Ortser: 4

OIIK-1.3.1

Kak BeaucCIIsIeTcss MOMEHT WHEPIIMHA MaTEePHATHLHOW TOUKH?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%*5

4)J=mr1?

OrtBer: 4

OIIK-1.V.1

10

Kak cooTHOCATCS MOMEHTBI MHEPLIMM AUCKA JOo U uiMHApPA JU, KOTOphIE
HMMEIOT paBHbIE MAaCChl U paInyChl?

1)Jn=Ju

2)Jn>Ju

3)In>2-Ju

4) Jn > Ju/2

OrtBer: 1

OIIK-1.3.1




11

Haiinure oTHOImEHNE MPOW3BENCHHBIX padoT (Ai/Az), eciiu ABa IHCKa ¢
paBHBIMU Maccamu U paauycamu Ri u Rz (Ri = 2R2) packpyuuBator u3
COCTOSIHHSI TIOKOSI IO OJIMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1)1

2)3

3)4

4)5

Orser: 3

OIIK-3.V.1

12

Kaxkoit yu€Hblii co3nain crienuainbHyro Teopuro oTHocuTeasHocTH (CTO)?
1) Tanuneit

2) DUHIITEIH

3) Jlopenn

4) bop

Otser: 2

OIIK-3.Y.1

13

[Ipoananu3upyiite, npu KakoM YCIOBHUM B CHUCTEME, COBEpLIarOIei
BBIHY)KJICHHbIE KoyieOaHus, Oyner HaOmronaThCsi pe3oHaHC (o —
COOCTBEHHAs YacTOTa, ® — YacTOTa BBIHYXJIAIOIIEH CHIIbI)?

1) @ >> o

2) ®> o

3) o= wo

4) ® << mo

Ortser: 3

OIIK-1.3.1

14

BribepuTe, kakas (u3nueckas BeTUYMHA U3MEHSIETCS O] BO3JECHCTBUEM
CHJIBI Ha TEJIO COTJIACHO BTOPOMY 3aKOHY HbrOTOHA.

1) Mossipaast macca

2) CxopocTb

3) Macca

4) MoMeHT uHepuuu

Otser: 2

OIIK-1.3.1

15

Bribepute, B Kakoil CUCTEME TeJl MOJHBI MOMEHT UMIyJbCa OCTAETCs
MIOCTOSIHHBIM.

1) 3amxHyTOMI

2) He3aMKkHYTOH, TJle CyMMa MOMEHTOB BHYTPEHHUX CHJI PaBHA HYIIIO

3) HezaMKkHyTOM, I/le CyMMa MOMEHTOB BHEIIHUX CHJI TOCTOSIHHA

4) HezamkHyTOM

OrtgerT: 1

OIIK-1.3.1

16

YeMy paBHa BeIMYMHA YCKOPEHHsI CBOOOHOIO MaJIeHUs g Ha BBICOTE HaJl
MOBEPXHOCThIO 3eMiIM, paBHOM paauycy 3emnu? Benuuuny g BOIM3M
MOBEPXHOCTU 3eMJIM IPUHATH paBHOHU 9,8 M/c?.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Otser: 2

OIIK-1.3.1

17

[Ipoananu3upyiite, Kak U3MEHUTCS NIEPUOJT KOJIeOaHUH MaTeMaTHYECKOTrO
MasiTHHKA, €CJIN JUIMHY €ro MOoJBeca YBEJINYUTh B 9 pa3, a Maccy rpys3a —
YBEJINYUTH B 4 pasa.

1) VBenuuutcs B 3 pasza

2) YBenuuutcs B 4 paza

3) Ymenbmutcs B 2 pasza

4) YMmenpmutes B 4 pasa

OtgerT: 1

OIIK-3.V.1




18

OneHuTe 37EKTPOEMKOCTh IUIOCKOTO BO3AYIIHOTO KOHJIEHCATOpa, €CiH
paccTosiHue MEXy ero 0OKJIaKaMy YBEIMYUTh B 9 pa3, a 0071acTh MEeXIy
oOKJTaIKaMu 3aJTUTh JUCTHUIUIMPOBAHHOM BoOH (€ = 81).

1) Ymensimures B 4 pasa

2) YBenuuutcs B 4 pasza

3) YBenuuutcs B 9 pas

4) Ypenmuuutcs B 12 pa3

Otser: 3

OIIK-1.V.1

19

Haiinyure mpaBuibHOE Ha3BaHUE ISl BEKTOPHOW CHUIIOBOM XapaKTEPUCTHKH
ANEKTPOCTATUYECKOTO TTOJIS.

1) [MTorenuuman

2) HanpsixkeHHOCTD

3) Uunyknus

4) 3apsn

OrtserT: 2

OIIK-1.3.1

20

Onenure, Kak M3MEHUTCS CHJIA 3JIEKTPOCTATHUYECKOI'O B3aUMOAECHCTBUS
JIBYX TOYEUHBIX 3apsioB, €CIM OJWH W3 HUX yYMEHBIIUTh B 4 pasa, a
paccTosiHue MEXly HUMU YMEHbBIIUTH B 2 pa3a.

1) Ymenbiutcs B 8 pa3

2) YMenpmures B 2 paza

3) Ymensbiutes B 16 pa3

4) He uzmenurcs

Otser: 4

OIIK-1.3.1

21

Kak Ha3piBaeTCs BeJMUMHA HANPSHKEHHOCTH TIOJIsI, €CIIM HAMarHH4eHHOCTh
(dbeppomarneTuka oOpaiaeTcs B HyJb U HAPSKEHHOCTD MOJIsl HalpaBJieHa
MIPOTHBOIOJIOKHO TIOJIO, BEI3BABIIEMY HaMarHu4MBaHue?

1) 'ucrepesucom

2) KospuurtupHoOil cuioit

3) [onspuzanueit

4) MaruuToABIOKYILEN CHUIION

Ortsert: 2

OIIK-1.3.1

22

OneHnTe, O KaKOW TPAaeKTOPHH OyHET JBUTAThCS B MAarHUTHOM IIOJIE
YacTulla, JeTsAlas ¢ MOCTOSIHHOM CKOPOCThIO BAOJb JUHUA MarHUTHOMN
WHIYKIUH?

1) OxpyxHOCTB

2) [Ipsmas

3) OBasonp

4) Dnuric

Ortsert: 2

OIIK-1.3.1

23

VcTaHoBUTE COOTBETCTBHE MCXKAY MartcepuajioM IPOBOAHHMKA MU €TI0
SJICKTPOMTPOBOAHOCTBIO!

Marepuain DnexTponpoBoHOCTH (G, 1/(OM-cm)
A) Metan 1)>10"1-101°
b) [TonynpoBoiHUK 2)10°-10°
B) Jdyanextpux 3) 10%- 10°
OtBer: 1-B,2-b,3—-A

OIIK-1.3.1

24

OrneHnTe, Kak COOTHOCSITCS YTIIBI MTAJICHUS 0L U OTPaKEeHHsI ¢ cBeTa?
1) o>>

2)a>o

oa=¢

Ho<o

Ortger: 3

OIIK-3.Y.1




25

[Tpoananm3upyiite, yeMy paBeH aOCOIIOTHBIN TOKa3aTelb MPEIOMIICHUS
Cpenbl C AMRJIEKTPUUECKOW NPOHUIIAEMOCThIO € = 16 W MarHUTHOM
MIPOHUIIAEMOCTHIO 1 = 1.

1) 1/32

2) 1/4

3)4

4) 1/16

Otser: 3

OIIK-1.3.1

26

[Ipoananu3upyiite, KakuM JOJKEH OBITh yroj MaJeHHsl CBETOBOIO JIyua,
9TOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajatoumm yroi 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otger: 3

OIIK-1.3.1

27

OneHnTe ONTHYECKYIO JUTMHY IYTH L W3 OJHOW TOYKM B JIPYTYIO, €CIU
paccTosiHuEe MEXIY ABYMs TOUKaMH MPO3PAYHON JUIIEKTPUIECKON Cpeibl
S =4 m. [loka3zarens npenomiaeHus cpeabl n = 1,5.

1)5Sm

2)6 ™M

3)7Tm

4H1lwm

OtBer: 2

OIIK-1.V.1

28

Jlnist 0OBSICHEHUSI KAaKOTO SIBJICHUS MOXKET OBITh MCIOJB30BaH MPUHIIUI
I'roitrenca-dpenens?

1) KorepentHocTh

2) Hudpakmus

3) Honspuzanus

4) KopnyckynsspHO-BOJTHOBOH Ayan3m

OtgerT: 2

OIIK-1.3.1

29

[Ipoananu3zupyiite, 4eMy paBeH NEpUOJl PEIIETKH, KOr/ia JU(PpaKLImOHHAS
pemerka conepxut 200 mTPUXOB HA MUTUTUMETD.

1) 100 Mmxm

2) 500 mxm

3) 200 Mxm

4) 5 MKkM

Ortser: 4

OIIK-3.Y.1

30

[IpoananusupyiiTe =~ MHTEHCHUBHOCTh CBe€Ta IpU  HUHTEpPEepeHIUun
OJIMHAKOBBIX BOJH C MHTEHCUBHOCTBIO | OT KOI€pEHTHBIX MCTOYHUKOB B
TOUKE, B KOTOpOil pa3HocTh a3 paBHa 2:w-N (N=0, 1,2, ...)?

1)4-1

2)31

3) I

4)0

Ortser: 1

OIIK-3.V.1




31

UTo ®3 TEpPEeYUCIICHHOTO SBJIIETCS OCOOCHHOCTBIO CHJIOBBIX JIMHUH
MarHMTHOTO 1oasA?

1) CustoBbI€ JIMHUYA MAarHUTHOTO ITOJISL BCET[a 3aMKHYTHIC

2) MarHuTHble CWIOBBIC JIMHMA HAYWHAIOTCS HA MAarHUTHBIX |
3aKaHYMBAIOTCS HA JIEKTPUICCKHUX 3apsaax

3) MarHuTHbIC CHUJIOBBIC JIMHMM HAYMHAIOTCS W 3aKaHYMBAIOTCS Ha
MarHMTHBIX 3apsaax

4) MarauTHblE CHJIOBBIC JIMHWM HAYMHAIOTCS W 3aKaHYMBAIOTCS Ha
INMEKTPUUYCCKUX 3apsjiax

OrtserT: 1

OIIK-1.3.1

32

CnenaiiTe BBIBOJI, KaKOW TIe€OMETPUUYECKOW (UTYpOHl MOXKHO OIHCaTh
TPAaCKTOPHUIO JIBMXKEHUSI 3apsSOKEHHOM YacTWIIbl, JBUTAIOLIEHCA TOJ
HeKOTOPBIM yriioM (0° < o < 90°) K TMHUSIM MAarHUTHOW WHYKITHH.

1) OxpyXHOCTb

2) IlapaGoia

3) I'uniepboma

4) Cnupanb

Otser: 4

OIIK-1.V.1

33

VYkaxure, Kakoe TeJo sABJseTCs aOCOMIOTHO YEPHBIM TEJIOM.
1) [lornouraer Bce nagaroliee Ha HETO U3JIy4YEHUE

2) OtpaxkaeT Bce najlaroliee Ha HEro U3JIy4eHue

3) U3nyyaeT B peHTT€HOBCKOM JIMala30He

4) Nznyyaet B BUIMMOM JHAIa30HE

Ortgert: 1

OIIK-1.V.1

34

VY Kakoro u3 Ten oTpaxarelbHasi CHOCOOHOCTH OJIM3Ka K HYI0?
1) IIpo3paunoro

2) 3epKaibHOTO

3) MaroBoro

4) YepHoro

Otser: 4

OIIK-1.V.1

35

OneHuTe, BO CKOJBKO pa3 YBEIMUYWIACh SHEPreTHdecKas CBETHMMOCTb
abcomoTHO YepHOoTOo Tena pu ero HarpeBanuu ¢ Ti1 = 1000 K 1o T>=3000
K.

1) B 72 paza

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-3.Y.1

36

BriGepure, kakas ¢opmyna Hanbojiee TOYHO OMHUCHIBACT CHEKTPAIBbHYIO
IJIOTHOCTh SHEPTeTHUECKON CBETUMOCTH abCOJIFOTHO YEPHOTO Tea.

1) ®opmyna depmu-upaxa

2) ®opmyna boze-DlinmTeiina

3) ®opmyna [Tnanka

4) ®opmyna Panes-/xxunca

Ortser: 3

OIIK-1.3.1

37

Kaxoe nznyuenue siBisieTcss paBHOBECHBIM?

1) Anba-, 6era-, raMMa-U3TydeHUS

2) TeruioBO€ U3JIy4YEHUE

3) JIazepHoe U3nyyeHHe B BUAUMOM U MH(PPAKPACHOM JUara3oHax
4) TopMO3HOE PEHTTEHOBCKOE H3JIyuYeHUE

Ortsert: 2

OIIK-1.3.1




Onenute BeMWYMHY KpacHOM rpaHuilel (orodddekra (B reprax) st
KaTo/a, M3rOTOBJICHHOTO U3 BOJb(ppama ToMmmHON 2 MM. Katom mokpeIT
cioeM okcuia Oapusi. PaboTa BbIX0/1a SJIEKTPOHOB C TIOBEPXHOCTH KaTO/1a
paBHa 2 3B. Ilocrosanas [Inanka — h = 6,6-107** [x-c. 3apsig anekTpoHa
—e=1,6-10" Ku.

38 1)3.2:10" 'y OIIK-1.3.1
2)4,8-10° 'y
3)4,8-10"“ '
4)4,8-102 I'u
Otser: 1
Kakum oOpasom 3aBucHT paboTa BBIXOJA JJIEKTPOHA C IOBEPXHOCTHU
KaToJla U3 KaJIMUs OT YaCTOTHI IaJIal0IIero cBeTa?
1) [IpsiMO TIPOTMIOPITMOHAIBHO YacTOTE
39 | 2) IIponopiimoHanbHO YCKOPSIOMIEMY HAPSHKCHUTO OIIK-1.V¥.1
3) [IponoprnoHaibHO KBaAPATy YaCTOTHI
4) He 3aBUCHT OT 4acTOTBI
Otser: 4
[Ipoananusupyiite, OyaeT au Habmr0AaTECS POTOIDDEKT, €CIU TIACTHHKY
U3 JaHTaHa 00JydaTh cBeTOM C JnnHOM BomHbl 600 HM? PabGota BbIXOOa
AJIEKTpOHA U3 JIaHTaHa paBHa 3,3 3B.
1) ®oToapdexT Bo3MOKEH, €CITU KaTol HarpeTh 10 TeMiieparypsl 347 K
40 | 2) He Oyner OIIK-3.V.1
3) ®otoard ekt BO3MOKEH, €CITU JOTIOTHUTEIHHO MPUIOKHUTD K IJIACTUHKE
YCKOPSIOIIYIO Pa3HOCTh MOTEHIIMAIOB BEJIMUMHON HEe MeHee | B
4) ®oTo3¢gdeKT BO3MOKEH ¢ BEpOSATHOCTBIO p = 0,5
Otser: 2
Onenute, BO CKOJIBKO pa3 IaBJIeHUE CBETA, MAJJA0IET0 MEePIeHIUKYISIPHO
UCaTbHO 3ePKATLHON MOBEPXHOCTH, OOJIBIIE TaBJICHHUS CBETA, 1 JAF0IIEr0
MEPIEeHIUKYISAPHO UCAIbHO YePHOU TOBEPXHOCTH.
n |12 OIIK-1.3.1
2)1
3)1,5
4)3
Otser: 1
Onenute, OT KakWX BETUYMH 3aBUCUT CHJIA CBETOBOTO JAaBJICHUS C
KBAHTOBOW TOYKH 3PECHHUS:
A) Uucna ¢OTOHOB B CBETOBOM IYYKE;
b) Ouepruu ¢otoHa;
42 B) Koa¢durmenra orpaskeHus MOBEPXHOCTH. OMK-1.V 1
1)A,B
2)A,b,B
3)b,B
4)A, b
Otser: 2
[Ipoananu3upyiiTe, B Kakux 00JIACTSAX CIEKTPa AIIEKTPOMATHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexkra Komnrona.
1) Buaumblii 1uamna3oH
43 | 2) Paguonmaras3ox OIIK-3.V.1

3) TeparepuoBblii Tuana3ox
4) PeHTreHOBCKHI TMana3oH U raMMma-u3JiydeHue
OrtserT: 4




44

Kakum 06pazom umnyiasc OTOHA CBSI3aH C JTMHOW BOJTHBI?

1) Umnynec npsMO IpONOPLUOHATIEH IJIMHE BOJIHBI

2) Umniynbe psiMO IPONOPIIMOHATIEH KBAAPATy JUTMHBI BOJIHBI

3) Ummynbsc oOpaTHO MPONOPLUOHAICH IJTMHE BOJIHBI

4) Nmnynbc OpsAMO MPONOPLUOHATIEH KOPHIO KBAaAPAaTHOMY OT JUIMHBI
BOJTHBI

Otger: 3

OIIK-3.V.1

45

VYkaxuTe, B 4EM 3aKJIH0YaeTCs CMBICI IIEpBOro nocrysnara bopa.

1) Y1Bep:xaeHue o CylecTBOBaHUH CTAllMOHAPHBIX COCTOSIHUM, B KOTOPBIX
aTOM HE M3JIy4aeT U HE MOIJIOAET SHEPTUU

2) Pa3HOCTh SHEpruil IBYX CTAIIMOHAPHBIX COCTOSIHUN paBHA YHEPTUU
M3JIy4aeMOr0 WUJIH MOIJIOIIAEMOro KBaHTa CBETa

3) B aTomMe a51eKTpoHBI ABMXKYTCS 10 OpOUTaM, OJIM3KUM K KPYTrOBBIM

4) ATOM COCTOUT M3 TOJOKHUTEIIBHO 3apPsKEHHOTO siipa U OTPUIATEIBHO
3apsSKEHHBIX 3JICKTPOHOB

Otser: 1

OIIK-1.3.1

46

VYkaxxuTe, K KaKOMY AUana3oHy H3Iy4eHUs] OTHOCATCS IIEPEXO/Ibl U3 CEPUU
banpmepa B aTrome Bogopoa?

1) TenmoBoe u3nyyeHne

2) PeHTreHoBCcKOE M3ITy4eHUE

3) lN'amma-uznyyenue

4) Buaumslii cBeT

Ortser: 4

OIIK-1.V.1

47

[Ipoananm3upyiite, Kak HW3MEHWIACh HSHEPIHs aromMa BOJOpoAa IpHU
M3Iy4eHUu UM QOTOHA ¢ ATMHOM BOIHBI A = 4,86-1077 m?

1) VBenuuunacs Ha 4,86 5B

2) YMmenspimmnace Ha 2,55 5B

3) YmMensbimiaack Ha 4,86 5B

4) YBenuuunach Ha 9,72 5B

Otser: 2

OIIK-1.3.1

48

BeiGepure yTBepkaeHue, HauOoJjiee MpPaBHIBHO COOTBETCTBYIOIEE
rurorese ae bpous.

1) MukpoyacTHIIBI MOTYT MPOSIBIIATH BOJTHOBBIE CBOMCTBA

2) DNEeKTPOMAarHUTHHIE BOJIHBI UMEIOT CBOWCTBA YaCTHIL

3) ¥V kax/10i1 4aCTHUIIBI CYIIECTBYET aHTUYACTHUIIA

4) S npo aTomMa COCTOUT U3 KBAPKOB

Otser: 1

OIIK-3.Y.1

49

YKaKUTE KOJTHUECTBO 3HAYCHHI, KOTOPBIE MOKET MPUHUMATh MAarHATHOE
KBaHTOBOE YHKCJIO M MPU JAHHOM 3HAYEHHH OpPOUTATHHOTO KBAaHTOBOTO
gucna 1?

D21+1

2)3l+1

3)1-1

4) 1

OrtserT: 1

OIIK-1.3.1

50

yKa)KI/ITe, 9TO OonpeacIa€T MAarHuTHOC KBAHTOBOC YK CJIO m?

1) Op6uTanbHbIl MEXaHUYECKUH MOMEHT JIEKTPOHA B aTOMeE

2) DHepruio cTalliOHAPHOTO COCTOSIHUS AJIEKTPOHA B aTOME

3) BennunHy MOMEHTa UMITyJIbCa JIEKTPOHA B 33JaHHOM HalpaBJICHUU
4) DHepreTUvYecKrue YPOBHHU JICKTPOHA B aTOME

Ortser: 3

OIIK-1.V.1




B yecTp xoro HazBaH 3¢ (eKT paciierieHusl ypoBHEH SHEPTrUU aToMa BO
BHEILIHEM 3JIEKTPUUECKOM 1101€e?

1) DitHmmTeitHa u 1e Xaaca

51 | 2) llrapka OIIK-1.3.1
3) OTTHHTCray3eHa

4) AaponoBa-boma

Otser: 2

Kak Ha3pIBalOT JMHUM B CHEKTPE KOMOWHAIIMOHHOTO PAaCCESIHHS C
4acTOTaMH, MEHbIIMMH YacTOTHI MaJalolIero ceera?

1) OpanxeBbIMU CTYTHUKAMU

52 | 2) AHTHCTOKCOBBIMH CITYyTHUKAMH OIIK-1.3.1
3) CTOKCOBBIMU CITyTHUKaMH

4) AHTaroHUCTUYECKUMHU CITyTHUKAMHU

Ortser: 3
Kakyro pazmepHoctsh umeet nocrosgsaHas [nanka B cuctreme CHU?
1) Dx-c
53 | 2) /e OIK-1.3.1
3) x/m
4) Ix/»B
Otser: 1
Onenute, Kakol CMBICI HMMEET COOTHOILIEHUE HEOMPEIeICHHOCTEH
[eilizenOepra ansi SHEPruM YacTUIBI M BPEMEHHM NpPEOBIBAaHHS €€ B
COCTOSIHUM C JIAHHOM 2HEprueii?
1) DHeprus npsmMo MponopLUOHaAIbHA BPEMEHU
54 2) DHeprust 06paTHO MPOIOPLIUOHAIEHA BPEMEHU OITK-13.1

3) DHeprusi U Bpemsi MOTYT OBITh M3MEpPEHBI OJHOBPEMEHHO CO CKOJb
YTOJTHO BBICOKOM TOYHOCTBIO

4) UYem Oonbllle HEONPEAEICHHOCTh JHEPIMM, TEM  MEHbILIE
HEOIPEIIEHHOCTh BPEMEHU

OrtgerT: 4

Kak Ha3pIBaeTcsi COCTOSIHHE DJEKTpPOHa B aTOME, COOTBETCTBYIOILEE
MUHHMaJILHOMY BO3MOXXHOMY 3HAYCHHUIO €r0 SHEPTruu?

1) Bo30yxaeHHOE coCcTOsTHUE

55 | 2) MeracTtabuiibHOE COCTOSTHUE OIIK-1.3.1
3) OCHOBHOE COCTOSIHHE
4) BanenTHoe coCcTOsTHUE
Ortser: 3

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus, IpeICTaBIeHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT
Ne /it ‘ [TepeyeHb KOHTPOJIBHBIX PaObOT
He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONINE  MPONEAYPhl  OIICHWBAaHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJIbHBIX HOpPMaTUBHBIX akTax [VYAIIL, periaMeHTHpyrOIMX TMOPSJIOK U IPOLERYpPY
IPOBEIEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTECTallMu 00YyJaroLInXcs
I'VAIL

11. Mertoaudeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI



11.1. Meroauueckue yKa3aHus JUIsI OOYYaIOIUXCA 10 OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
ri1y0OKOE€ U ICHOE U3JI0)KeHUe yueOHoro Marepuana. HazHaueHne coBpeMeHHOM JIEKIIMU B paMKax
JUCHMIUTMHBL HE B TOM, YTOOBI TMOJYYUTh BCIO HH(GOpPMAIMIO IO TeME, a B OCBOCHHUHU
(GyHAaMEHTaIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTYIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JIEKIUsS BBIMOIHSIET METOI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TOJyY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIIPEEIACTCS LEJIEBOM YCTAaHOBKOM K KayKI0M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITEIFHON PabOThI;

— TOJy4YeHHE 3HAHHUI O COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKU U TEXHUKHU U O MIPOTHO3E
UX pa3BUTHUS Ha OIM>KaNWIINE rOJibl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIABHBIE MBICIU U
HOJIOKEHHUS, IPUXOUTh K KOHKPETHBIM BBIBO/IaM, MIOBTOPSITH UX B Pa3IMYHBIX (POPMYITUPOBKAX);

—  TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepua’d MOXKET CONPOBOXKAATHCA JAEMOHCTpAalMEd  ClIalIoB U
MCIIOJIb30BAaHUEM pa3JaTOYHOrO MaTepuaia IpU IPOBEIEHUU KOPOTKHX JAUCKYCcCURl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— JIEKIIMH TI0 pa3ziesiaM corjacHo Talj. 3 u TemaMm, corjacHo Tadi. 4.

11.2. MeTtogu4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUYECKUX
3aHITHI
[IpakTrueckoe 3aHATHE SBISIETCS OJHOW M3 OCHOBHBIX ()OPM OpraHM3aluu y4eOHOTO
mpolecca, 3aKI0Yaroasicsl B BHITOTHEHUN 00yUYaIOIUMUCS TTO/I PYKOBOJCTBOM MPEINO1aBaTeNst
KOMIUIEKCa YYEOHBIX 3alaHUi C IENTbI0 YCBOCHUS HAYYHO-TEOPETHUYECKHX OCHOB Y4YeOHOMU
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHUH U HaBBIKOB, OIBITa TBOPUECKOH eATeIHbHOCTH.
[enbro mpakTUYECKOro 3aHTHS Ul 00ydaroLerocs sBsieTcsd NpUBUTHE 00ydaroluMCs
YMEHUI U HAaBBIKOB MPAKTUYECKOW JEATETbHOCTH M0 U3y4aeMOU AUCIUIUIMHE.
[Tnanupyembie pe3ynbTaThl TP OCBOCHUH 00YUYAIOIIUMCS MPAKTUYECKUX 3aHSTUMN:
— 3aKperieHue, YrayOJeHHWe, pacllupeHue U JAeTalu3alus 3HAHUN TpU  pelIeHUH
KOHKPETHBIX 3371a4;
— Ppa3BUTHE TO3HABATEIBHBIX CITIOCOOHOCTEHN, CAMOCTOSTEIFHOCTH MBIIIICHHUS, TBOPYECKOM
aKTHBHOCTH;
— OBJaJICHHE HOBBIMH METOJAAMH W METOAMKAMU H3yYeHUS KOHKPETHOH ydeOHOi
IUCIHATUIHHEL
— BBIpa0OTKAa CHOCOOHOCTH JIOTUYECKOTO OCMBICICHHUS TIOJYYCHHBIX 3HAHUU A
BBITIOJTHCHMS 33 TaHHI;
— o0ecrieyeHre palMoOHATBHOTO COYETAaHWS KOJUIGKTMBHOW W WHIWBUIYyadbHOU (opm
o0yueHusl.

TDC6OBaHI/I${ K IIPOBEACHUIO IPAKTUYCCKUX 3aHITHMN




Meroanueckue yka3aHUs [0 OpPraHU3alMM W MPOBEICHUIO MPAKTUYECKUX 3aHATUH, a
TaKk)K€ MO BBIMOJHEHHUIO JAOMAIIHUX 3aJaHUil coJepKaTcsl B CIEAYIOIIUX y4eOHBIX MOCOOUSX,
npencTaBieHHBIX B Onomuoreke ['Y All B meyaTHOM U 3JIGKTPOHHOM BUIAX:

1. Koanenko U.M., Korikos E.H., JIaBposckas H.I1., HoBukosa FO.A., [Tpuwmnko B.K.,
PyrekoB E.B., Hapes FO.H. Mexanuka. Konebanus u BonmHbl. TepMonnHamMuka: COOPHUK 3a1a4. —
CII6.: 'YAIL 2018. - 67 c.

2. Aunpees B.M., Kosanenko N.U., Kornukos E.H., Kpekrynosa W1.I1., JlaBposckas H.I1.,
JlutBunoa H.H., HoBukoa l0.A., Ilepsymuna M.O., Ilpuwmunko B.K., Tepemenko I'.B.,
Xomogunos A.H., lapes 10.H., lluppun b.®. DnexrpudectBo. Maruerusm. Ontrka: cOOpHUK
3agay. — CI16.: I'VAII, 2019. - 78 c.

3. AunpeeB B.M., Kosanenko 1.U., KonsuisiioB A.B., Kotnukos E.H., JlaBposckas H.IL.,
[Tepsymuna M.O., ITonos [.A., [Ipununko B.K., ITpomkun C.C., PyrbkoB E.B., Ilapes FO.H.,
HIudpun b.®. KBanrosas ¢pusuka: coOopHuk 3amay. — 2-e uzn., gom. — CI16.: 'YAIIL, 2023. - 60 c.

Metoauueckue yKa3aHHsl 1O IPOBEICHUIO KOHTPOJIBHBIX pPabOT Ha MPaKTHYECKUX
3aHATUSAX COAEPXKATCS B CIEAYIOIIMX Y4YEOHBIX IMMOCOOMSAX, MPEACTABICHHBIX B OMOIMOTEKE
['VAIL:

1. Augpees B.M., Bunnunuenko B.JO., T'openas A.B., Eropos M.1O., UBanosa B.B.,
JlaBpoBckas H.II., IlomoB J.A., IIpomkun C.C. Mexanuka. Konebanus u BOJIHBIL
Tepmoannamuka: coopuuk 3anay. — CI16.: I'VAIIL 2024. — 67 c.

2. EropoB ML.IO., Koanenko W.U., JlaBposckas H.II., HoBukosa FO.A., Tepemenxko I'.B.,
Muppun b.®., Haper HO.H. Dnexrpomarnernsm. BomHoBas omnrtuka: cOOpHHMK 3amad s
KOHTPOJIbHBIX padoT no ¢usuke. — CI16.: T'YAIIL, 2024. — 54 c.

3. EropoB M.IO., Kosanenko U.U., Kotimukos E.H., JlaBpoBckas H.II., Jlo6anos b.B.,
Hogsukoga 10.A., [Ipununko B.K., PytekoB E.B., Ilapes }O.H. KBantoBas ontuka u KBaHTOBas
MeXaHUKa: COOpHUK 3a/1a4 U1 KOHTPOJIBHBIX padot no ¢usuke. — CI16.: 'YAII, 2024. — 30 c.

11.3. MeToau4eckue yka3zaHus Ui 00yJarONIMXCsI ITO BBITIOTHEHHIO J1a00paTOPHBIX padboT

B xope BoinonHeHus 1a60paTopHbIX paboT 00y4aromUNCs JOKEH YIITyOUuTh U 3aKPeNuTh
SHAaHUA, IPAKTUYCCKHUEC HABBIKH, OBJIAICTH COBpeMCHHOI;'I MCTOIII/IKOI>'I 1 TEXHUKOM OKCIICPUMCHTA
B COOTBETCTBHHM C KBATM(PHUKAMOHHON XapaKTepUCTHKON oOyuaromierocsi. BolmonHnenue
7a00paTOPHBIX pabOT COCTOUT U3 IKCIIEPHUMEHTAIBHO-TTPAKTHYECKOH, PacYeTHO-aHAIUTHIECKOM
4acTeil 1 KOHTPOJIBHBIX MEPONIPUATHH.

Breinonnenue nabopaTopHBIX pabOT 0OydarolUMCs SIBISETCS HEOTHEMJIEMON YacTbiO
U3y4eHHs] JUCLMIUIMHBI, OIpenesseMoil y4yeOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
00€CTIeYNBAIOIINM PEIICHUE CIETYIONNX OCHOBHBIX 33]1a4 00yJaromIerocs:

— INpHOOpeTeHre HABBIKOB UCCIIE0OBAHUS MTPOLIECCOB, SIBICHUH U 00BbEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILTUHBL

— 3aKpCIJICHHUEC, Pa3BHUTUC W JACTalM3alllsd TCOPETUYCCKUX 3HaHI/II\/’I, IMOJIYUCHHBIX Ha
JICKIUSX ;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 N3y4aeMOM IUCIUIINHE;

— mpuoOpeTeHrne HaBBIKOB CAMOCTOATENILHON pabOThI € 1a0OpaTOPHBIM 000PYI0BaHUEM
U ipubopamu.

3aganue u TpeOOBAHMUS K IIPOBEACHUIO JIAOOPATOPHBIX PA0OT

MeToauyeckie yKazaHWs TIO BBHIMOJTHEHHUIO JaOOpaTOPHBIX pPa0OT TpPUBEIEHBI B
CIIETYIOMINX MTOCOOUsIX, uMerotuxcsi B Onommoreke ['Y Al B HaredaTaHHOM | 3JIEKTPOHHOM BHJIE:

1. B. M. Aunpees, M. 1O. Eropos, . . KoBanenxko, A. B. Konsuisios, E. H. Kotnukos,
N. I1. Kpekrynona, H. I1. JlaBposckas, FO. A. HoBukosa, /1. A. Ilonos, B. K. IIpununko, I'. B.
Tepemenko, FO. H. Lapes, b. ®. Hludpun / Kpanrosas ¢pusuka: nad. npaktuxkym / [lox o6m.
pen. A. B. Komsimsirosa. — CI16.: IT'YAIIL 2021. — 90 c.

2. . N. Kosanenko, H. II. JlaBposckasi, H. H. JIutBu. HoBa, I'. JI. IlnexoTtkuna, /1. E.
[Torapes, B. K. IIpununko, 0. H. Ilapes, b. ®. lludpun / Mexanuka. Konebanus 1 BOTHBIL.




MonexkynsipHas pusmka: 1adoparopHslii mpaktukyM / o pen. M. U. Kosanenko. — CI16.: 'YAII,
2014 -132c.

3. A. B. Konsuibnios, E. H. Kornukos, H. II. JlaBposckas, FO. A. HoBukosa, B. K.
[Tpununko, I'. B. Tepemienko // DIeKTpUYECTBO U MarHeTU3M: J1ad. IpakTUKyM / oxa pen. A. B.
Komneuisnioa. — CI16.: I'VAIIL 2021. — 103 c.

4. Kotnmkos, E. H. // BonnoBast ontuka: yue6.-meton. mocooue / E. H. Kotnukos, 10. A.
Hosuxoga, I'. B. Tepemenko / nox pen. Kommkosa E. H. — CI16.: I'YAIL 2019. - 118 c.

5. E. H. Kotnukos, W. I1. Kpektynona, H. I1. JlaBpoBckas, FO.A. HoBukoBa, A. H. Tponun
// BOJIHOBAS OIITUKA. JlaGopatopuslii mpaktukym. — CI16.: T'VAIL 2013. — 68 c.

6. HoBukoga, 0. A. // KunemaTuka u TMHaAMHUKA ABMKEHUS MasSTHUKOB: JIAOOPATOPHBIN
npaktukyMm / FO. A. HoBukoga, I'. B. Tepemenko. — CI16.: I'VAIIL, 2023. - 73 c.

[IpoxoxkaeHue 1a00paTOPHOTO MPAKTUKYMA OCYILECTBISETCS B CTPOTOM COOTBETCTBUU C
YTBEPKACHHBIM KaJICHIaPHBIM TuIaHOM. Ha kaxayro 1abopaTopHyro paboTy OTBOJUTCS HE MEHEE
JIBYX 3aHSATUH: MEPBOE MOCBAUICHO MPOBEIACHHUIO SKCIIEPUMEHTA U MOJYYCHHIO SMIUPUUYECKUX
JAHHBIX, BTOPOE — 3alIUTE MOJATOTOBJICHHOTO oTuera. OdopmieHHe OoTyeTa OCYIICCTBISCTCS
00y4aromuMcsi BO BHEAYJUTOPHOE BpEMSI.

Jlo Havaia paboTHI B JIAOOPATOPUU OOYUAFOIIUMCS HEOOXOAMMO IMPOUTH HHCTPYKTAXK T10
TeXHHKE Oe30macHOCTH ¢ oO0s3arenbHOM (ukcanueil naHHOro (akTa B BHAE MOANUCU
00y4aromerocsi B COOTBETCTBYIOIIEM KypHaJIE.

JlomycK K BBITIOJTTHEHHUIO SKCIIEPUMEHTA OCYIIIECTBIISETCS MPernojaBaTesieM B X0/1e YCTHOTO
cobeceToBaHus, IeITbI0 KOTOPOTO SBIISETCS MPOBEPKA TOTOBHOCTH 00YYArOIIET0Cs, BKIIFOYAIOIIas
3HaHHWE TEOPETUYECKOW 0a3bl, NOHMMaHWE LeJeil HuccleloBaHUs, MPUHIUIOB pPabOTHI
WU3MEPUTEIIbHBIX YCTAHOBOK M METOJIUKH TIPOBEACHHS JKCIEpUMEHTa. [loydeHHBIH JOmycK
OTMEYaeTcsl MPEnoIaBaTeNIeM B KypHaIe.

dukcanmusi AKCHEPUMCHTAIBHBIX  JAaHHBIX  OCYIIECTBISICTCS  HCKIIOYUTEIBHO B
WHAUBUAYAIbHBIN MpoToKoa (Ha nucte ¢popmata A4). BeneHne KOIEKTHUBHBIX MPOTOKOJIOB HE
JIOITyCKaeTCsl. 3ar0JIHEHNUE ITPOTOKOJIa OCYIIECTBIIETCS PYyUKOH (IIapUKOBOM, KaMWUISIPHON WK
renieBoi). Mcnonb3oBanue kapaHjaiia JOMyCKaeTCsl UCKIIOYUTEIBHO ISl IOCTPOEHUS TpaduKoB
u cxeM. [lo 3aBepIIeHHMH OSKCIIEPUMEHTAa MPOTOKOJ TIOJICKUT OO0S3aTSIBHON TPOBEpPKE
MpenoaaBaTesieM C MOCIEIYIOIIUM MTOJIY4eHUEM €ro TOIMUCH.

Crpykrypa u ¢hopma oTuéTa 0 1abopaTopHOM padboTe

IloaroTroBiaeHHBIN OTYET MOMJIEKUT OYHOW 3aIUTE HA CIEAYIOLIEM IOCJE MPOBENCHUS
AKCIIEPUMEHTa J1abopaTOpHOM 3aHATUU. Kaxnaplii oT4ET MOKEH B 00s3aTENbHOM TMOpPSAKE
COJIEPIKaTh CIEAYIOIINE PA3AEIbL:

1. Lensp pabotel. DopmynupyeTcsi B CTPOTOM COOTBETCTBHH C Y4€OHO-METOAMYECKUM
nocoOuem.

2. OnucaHue 3KCIepuMEHTaIbHON ycTaHOBKH. [IpuBoauTcs kpaTkas (QyHKUIHMOHaIbHAs
WIN 3IIeKTpUYecKas cxema (0e3 aeTaln3aluy BHEIIHEro Buaa NpuoopoB).

3. PacuétHble popmybl. YKa3bIBAIOTCSA M HYMEPYIOTCS BCE MAaTEMAaTUYECKUE BBIPAKEHUS,
UCTONb3yeMble s O0pabOTKM HMIMPHYECKMX JAHHBIX M3 IPOTOKOJIA H3MEpPEHMH.
[TpoMexyTOuHbIE MaTeMaTUYEeCKUE BBIBOJBI HE MPUBOAATCA. POPMYJIbI, HCIOJIb3yEeMBbIE IS
BBIUMCJIEHMSI IOTPEMIHOCTEHN, B 3TOM pa3Ielie TaKKE HE YKa3bIBAIOTCA.

4. Pe3ynpTaThl M3MEpPEHUH M BBIYUCIECHUH. B 1aHHOM pasznene npuUBOJATCS Bce
HIMIIUPHYECKUE JIaHHBIE, COOpaHHbIE B XOJI€ MPOBEIEHUS SKCIIEPHUMEHTa, a TaKXKe pacueTHbIE
3HAa4YEeHUs, TOJyYeHHbIE IIPU COCTABIIEHNHU 0TU4€Ta. PeKoMeH1yeTcsl cucTeMaTU3upoBaTh UX B BUJIE
TaOJIUIL ¢ COOJIOICHUEM MPABUII OKPYTJIEHUS M YKa3aHUEM 3Hadalux mudp.

5. Illpumepsr pacuetoB. [IpuBoauTCst mopoOHAsT MOCTAHOBKA YMCIOBBIX 3HAYCHHUH IS
OJIHOT'O THIIOBOTO pacyeTa Mo Kax1oi padoueit popmyie.

6. Boruncnenue mnorpemHocted. YkasbiBaoTcs (GopMysbl JUisi pacyeTa aOCOJIOTHBIX,
OTHOCHTEJIbHBIX, CHCTEMATUYECKUX M CIyJalHbIX MOTPEIIHOCTEH, a TAK)Ke BBIBOJ 3TUX (opmyi.
[TpuBOaATCS pe3yAbTATHI U IPUMEPHI BBIYMCIIEHUS IOTPEIIHOCTEN AJI1 MCKOMBIX BEJIUYHUH.




7. I'paduxu. I'paduku BHIMONTHAIOTCSA HA MIUTUMETPOBOM Oymare Win ¢ HCIOIb30BaHHEM
CHELMATU3UPOBAHHOIO MPOrPaMMHOI0 oOecreueHus ¢ MOCIEyIoeld pacneyaTkol Ha Oymare
dopmata A4. Kaxnapiii rpaduk momKeH ObITh MpOHyMepoBaH W moamucad. OOs3aTelbHBIMU
TpeOOBaHUSAMMU SIBIISIOTCS:

— TOJINHUCH Ocel (C yKa3aHUEM €UHUILl U3MEPECHHUS);

— HaJIW4Me KOOPJMHATHOM CeTKH;

— HAHECEHHE BCEX FKCIEPUMEHTAIbHBIX TOYEK U allPOKCUMHUPYIOLINX IPSMBIX;

— 0oToOpakeHHe 1IOBEPUTEIbHBIX HHTEPBAIOB (IOIPEIIHOCTEH) U1 OAHOM MM HECKOJIBKUX
TOYEK.

8. 3awimouenne u BbBIBOABL. DopMynmupyeTrcs HTOTOBBIA pe3yiabTaT paboThl —
3allUCBHIBAIOTCSl BCE IOJyYEHHbIE 3HadeHUs ¢ ydu€ToM norpemHocteid. OcyiecTisercs
CpaBHEHHE TOJYYCHHBIX JAHHBIX C TaOJUYHBIMU (CIPABOYHBIMK) 3HAYCHHSIMU WU
TEOPETUYECKUMU pacueTaMu. IIpM HanMuuM 3HAYUTENBHBIX PACXOXKICHUH INPUBOJUTCA
¢u3nueckoe 0O0OCHOBaHME HMX NpUYMH. Eciam pacy€rbl NpPOBOAMINCH pa3HBIMH METOAAMH,
HEO0XOUMO JONOJIHUTEIBHO CPAaBHUTh PE3y/bTaThl, MOJIyY€HHbIE 3TUMHM MeTonaMu. BbiBox
JIOJKEH CTPOTO COOTBETCTBOBATH 3asIBJICHHOM L€ PAOOTHI.

TpeboBanus Kk 0(hOPMICHHUIO OTYETA O J1A00PATOPHOM padoTe

Otué€tr o mabopaTopHOil paboTe MPEAOCTABISICTCS B MUCBMEHHOM BHJIE, 00s3aTEIbHO
COMPOBOXKAACTCS MPOTOKOJIOM H3MEPEHUH, TMOJMUCAHHBIM TMpernojaBareyieM, a TakkKe
Hale4YaTaHHBIM TUTYJIbHBIM JUCTOM. [IpOTOKOI U3MEpEeHU JOKEH COJIePKaTh:

— TIOJIHOE HAMMEHOBAHUE W HOMEP JIA0OPaTOPHOU PabOTH B COOTBETCTBHU C METOAMYCCKUM
rocoouemM;

— ®.N.0. obyuaromierocs, HOMep aKaJIeMHUYECKON TPYIIIbI;

— @.N.0. npenonaBarens;

— CBOAHYIO  Ta0IMIly TEXHHYECKMX  XapaKTePUCTHK  HMCIOJb3YEeMbIX  MPUOOPOB
(HammMeHOBaHUE, pabouMii TUaIia3oH, KJIAaCC TOYHOCTH, 1I€HA JIeICHUS, MPUOOPHAs MOTPEITHOCTH);

— 3a(UKCHPOBAHHBIE PE3YJIBTATHI MPSMBIX U3MEPEHHUIA;

— JIaTy MPOBEIEHUS IKCIEPUMEHTA U JIMYHbIC MOJAMUCH MPEroaaBaress U 00yJyaronierocs.
[TpoTokon 6€3 moamucH MpernogaBaTelis MPU3HACTCS HeAEHCTBUTENbHBIM.

TutynpHbIN TUCT OQOPMIISETCS COTIIACHO TPEOOBAHUSM, PAa3MEIIEHHBIM Ha OPUITHATEHOM
caifre I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 00s3aTeTbHOM MOpPSAKE JIOJKEH
COJIEpXKAaTh:

— HaMMCHOBAaHME JUCIUILIAHGI,

— TIOJIHOE Ha3BaHUE M HOMEP pabOThl B COOTBETCTBUU C Y4€OHO-METOAMYECKUM MTOCOOHEM;
— ®.N.0. npenogaBaTens U 00y4aroIerocs;

— HOMep yueOHOI rpymnisbl;

— J1aTy 3alluThl.

11.4. Metoauueckue ykazaHus JUIsl 0OYYaIOLIUXCS 10 MPOXOXKAECHUIO CAMOCTOSITEIbHON
paboTsl

B Xoze BBINOJHEHUSI CaMOCTOSITENbHON paboThl, 00ydaroUIMiics BBIMOIHIET paboTy IO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEerojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

g oOydaromuxcsi Mo 3a04Hoil Gopme 0OydyeHHs! BBIIIOJIHEHHE KOHTPOJBHBIX padoT
SBIISIETCS DIIEMEHTOM TEKYILEI0 KOHTPOJIS YCIIEBAEMOCTH U CaMOCTOSTENIbHOM paboTHI.

B mporecce BBIOMHEHHS] CaMOCTOSATEIBLHON pabOThI y oOydarorerocs (GopmMupyercs
nenecooOpasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My pa3BUBAaTh YMEHUs
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>1, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B INepuoJ OOyueHHs, MOMOraeT IOJyYUTh HaBBIKM ITOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.



MeTtoaudyeckuMi ~ MaTepualaMH,  HAMNPABSIONIMMH  CAMOCTOATEIbHYIO  PaboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKHA MaTepHal MO JUCIHUILIUHE;

—  METOJMYECKHE YKA3aHUs O BBITOJHECHUIO TPAKTHUCCKUX padoT;

—  METOJMYECKHE YKa3aHHUs IO BBITOJHEHHUIO Ja00paTOpHBIX padoT.

11.5. Metoanueckue yka3aHus 1jsi 00y4aroImuXxcst IO MPOXO0XKACHUIO TEKYIET0 KOHTPOIIS
yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAaEMOCTHM IIPEIYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXcsl, OCYILECTBIIAEMbII B TEUECHHE CEMECTpa C LIeJIbI0 OLIEHUBAHMS XOJa OCBOEHUS
JUCLUIUINHBI.

K ocHOBHBIM (hopMaM TEKYIIEro KOHTPOJIE OTHOCSATCS: YCTHBIN ONPOC MPENoAaBaTesIeM Ha
JCKIMOHHBIX 3aHATUAX, TECTHPOBAHWE, 3alllMTa OTYETOB 1O JAabOpaTOpPHBIM paboTam.
Meponpusarne TEKymero KOHTPOJSA NPU3HAETCS YCIEIIHO IPOWJACHHBIM IIPU YCIOBUU CIA4M
00yJaromuMcs Ha MOMEHT MPOBEICHHS TEKYILEro KOHTPOJIs He MeHee 25% nabopaTopHbIX padoT,
a Takxke MnpoxoxiaeHuss TtectupoBanus B cucreme LMS I'YAII ¢ omeHkoll He HMXe
«YZOBIIETBOPUTEIBHOY.

OOyuaronyecsi, HUMEIOIINE AaKaJIEeMHUYECKYI0 3aJJ0JDKEHHOCTh BCJEJICTBHE IPOITYCKOB
3aHATUN 0€3 YBOKUTEIBHOW NPHUYUHBI WM HEYIAOBIETBOPUTENIBHBIX PE3YJIbTATOB TEKYILIEro
KOHTPOJIs1, 0053aHbI JMKBUAUPOBATh €€ B 4aChl HA3HAUYEHHBIX WHAMBUYAIbHBIX KOHCYJIbTALIUH.

Pe3ynbTarhl TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH CIYyXaT OCHOBOWM Ui JOIycKa K
9K3aMeHy/Tu(pGepeHIIPOBAHHOMY 3a4eTy MO0 y4eOHOH AMCLUIUIMHE BO BpeMs MPOXOKICHUS
IIPOMEKYTOUYHOM aTTECTALUU.

11.6. Meroauueckue ykazaHus ISl 00y4aroIIMXCs MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTeCTallH.

[Ipomexxyrounasi  arrectanusi  OOy4yarOIIMXCS —~ NpPEAyCMaTpHBAaeT  OICHUBAHUE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX Pe3yJbTaToB 0OyueHMs 1o aucuuminHe. OHa BKIIOYaeT B
ceOst:

— 9K3aMeH — (opMa OLIEHKHU 3HAHUH, NOJYYEHHBIX 00yUYaOLUIMMCS B IPOLIECCE U3YUCHUS
BCEH IMCIUIUIMHBI WIIM €€ YaCTH, HABBIKOB CAMOCTOSTENILHONU paboThl, CIIOCOOHOCTH NMPUMEHSATh
UX Ui pelIeHUs] TMPAKTHYECKUX 3adad. ODK3aMeH, KaK TPaBWIO, MPOBOIUTCS B TIEPHOI
HK3aMEHAIlMOHHON CECCMU M 3aBepIIAeTCsl aTTECTAl[MOHHON OLIEHKOH «OTIMYHO», «XOPOLIO»,
«YJIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHLHOY.

— 1uddepeHIpOBaHHbIM 3aueT — 93T0 (¢opMa OLEHKHM 3HaHUM, IOJyuYeHHBIX
00yyaromuMcs pU U3Y4E€HUU TUCHUIUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HUCCIIEIOBATENBCKUX paOOT U IPOXOKIACHNUHN TPAKTHK C aTTECTAlMOHHONW OIIEHKOM
COTIIUYHOY, «XOPOILOY, KYJOBIECTBOPUTEIBHOY, HEYOBIETBOPUTEIBLHOY.

YcioBus MOMYYEHHUs JIOMYCKa K MPOXOKICHUIO TIPOMEKYTOUYHON aTTECTalliy YKa3aHbl B
nyHkte 11.6.2. nannoit PII/L.

11.6.1. bannpHO-peiiTuHroBas cucreMa 1 OpMUPOBAHUE UTOTOBOM OLIEHKH.

PersnaMeHT npoBeieHns TEKYLIETO KOHTPOJIS, IPOMEKYTOUHOM aTTECTALlMHU U OLIEHUBAHUS
00ydJaronumxcsi peryaupyercs JokanbHeIM HOopMmaTuBHBIM akToM CMK 3.76 T'VAII, a Taxxke
[TonoxxenueM o MoaynbHO-peiiTuHroBoit cucreme (MJIO I'VAIT CMK 2.77).

MaxkcuManbHbIA peUTHHT 1o aucuuiuinae «dusmka» B cemectpe coctapiuser 100 6anos,
13 KOTOPBIX:

— MakcHMallbHas cymMMa 3a paboTy B cemecTpe (TeKymuid KOHTpois) — 70 OammoB
(pactipenenenre 0ayuIOB MO BUIaM y4e€OHOM ACSITEIHPHOCTH ONUcaHo B Tabi. 20);
— MaKCHMAJbHBIN 0ayu1 Ha MpoMexyToYHOH arTectanuu — 30 GaoB.

Tabnuna 20 — Pacnpenenenue 6anioB TEKyIIEro KOHTPOIS



Ne Bun yueOHol nesTeIbHOCTH MaxkcuMabpHBIA 0aiut
1 | JJabopaTopubie pabOThI 40
2 | Ilpaktuueckue paboOThI 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Uroro: 70

11.6.2. YcnoBus gonycka K IpOMEXYTOUYHOU aTTECTAIlUH.

OO0s3aTenbHBIM YCIOBUEM IS MTOYYSHHS IOYyCKa K dK3aMeHy/auddepeHunpoBanHOMy
3a4€Ty sABISETCA yCHelHas cada He MeHee 75% 1abopaTOpHbIX U IPAKTUYECKUX paboT, a TaKxkKe
npoxoxaeHue tectupoanust B cucreMe LMS 'V AT ¢ o1ieHKo# He HUKE «yIOBIETBOPUTEIBHO.
JIvua, He BBINOJHUBIIKE JAHHBIE YCIOBMS, HE JOIYCKAIOTCA K MPOMEXKYTOUYHON aTTecTaluy U
CUMTAIOTCS UMEIOIMMH aKaJIeMUYECKYIO 3a/I0JKEHHOCTb, KOTOPYIO HEOOXOIUMO YCTPaHHTH B
yCTaHOBJICHHbIE Ka(eapoil CpokH.

JU1st TOJTy4eHUs! HTOTOBOM OLIEHKH «Xopomo» i «OTIngHo» o0ydaroniuiics oos3aH:

—  BBINOJHUTH U 3aIUTUTE 100% 1abopaTopHbIX U MPAKTHUYECKUX PadoT;
— Habpatb He MeHee 5 6aioB (u3 10) 3a anekTpoHHOE TecTupoBanue B cucteme LMS I'Y AIL

IIpy HeBBINOIHEHHMH XOTs Obl OJHOTO U3 JAaHHBIX YCJIOBUH MaKCHMalbHas HTOTrOBas
OLIEHKAa, HE3aBUCHMO OT OaJJIOB, MOJIYYEHHBIX Ha dK3aMeHe/IudQepeHInpoBaHHOM 3auéTe, He
MOYKET MPEBBIIATH «Y IOBIETBOPUTEIBHOY.

DK3aMEHAIMOHHBbIM OWJIeT BKJIIOYAET JIBa TEOPETUYECKMX Bompoca (OLEHUBAIOTCS
MakcuMyM B 10 6amioB KakIplil) M OJHY pacuéTHyIO 3a7audy (OleHHBaeTcsi MakcumMyM B 10
6amtoB). MIToroBas omeHka o AUCHUILTHHE (GOPMUPYETCS IYTEM CYMMHUPOBAHHS CEMECTPOBBIX U
9K3aMEHAIIMOHHBIX OalyIoB C MOCIECAYIOIUM MEPEeBOJOM B  aKaJEMHUECKYI0 IIKaiy,
MpeJICTaBICHHYIO B Tabmuie 21:

Tabnuna 21 — [llkana nepeBoia UTOroBol CyMMbI OAJJIOB B OIICHKY

HTorosast cymma Oaysio Ouenka
85—100 «Otananoy (5)
70 — 84 «Xopomo» (4)
55 -69 «Y TOBJIETBOPHUTETHLHOY (3)
MeHee 55 «HeynosnerBopurensHo» (2)




Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

Jlata BHEceHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloamnuce
BHECIIIETO
N3MCHCHMSA

CopaeprxkaHue U3MEHEHUH U JOTTIOTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3aceIaHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoit




