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Pabouas mporpamma muctmmiuHael b1.5.10 «®wusuka» cocraBieHa B COOTBETCTBUH C
TpeboBanusMH  DenepaabHOr0  TOCYAApCTBEHHOTO  00pa30BaTENBHOTO  CTaHIApTa  BBICIIETO
oOpa3oBanusi - OakanaBpuaT 1o HampaBieHuro mnoarotoBku 19.03.02 Ilpoaykrel mnuTaHus u3
PaCTUTEIBHOIO CBHIPhSl YTBEPKIACHHOIO Ipuka3oM MuHoOpHayku Poccum ot 17 aBrycra 2020 roga Ne
1041(nanee - ®I'OC BO) u pabouero yueOHOro IUIaHa MOArOTOBKHM OakajlaBpOB IO JaHHOMY
HaIpaBJICHUIO.
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1. Ileau ¥ 3212494 AUCHUTLTHHBI
dopmMupoBaHue y OOYyYarOIIHXCS
MPAKTUYCCKUX HaBBIKOB, OKa3aHHC IIOMOIIHU CTYACHTAM B: HU3YUYCHHUHU OCHOBHBIX 3aKOHOM€pHOCTeI>'I

Ilean  AMCHMIJIMHBI . TCOPCTHUICCKUX 3HAHUI U

SABIICHUH TPUPOABI, B MX EIUHCTBE C TOYEK 3pPEHHUSA KIACCHYECKON W COBpPEMEHHON (QH3HMKH, B

OBJIaICHUHU q)yHHaMCHTaJII)HI)IMI/I IOHATHUAMHU, MOACIIEIMU, TCOpHUAMH, MCTOAAMU (1)H3I/II-ICCKOFO

OKCTIIEPUMEHTa, OCBOCHUHU NMPHUEMOB PEHICHHUs 331a4 1Mo (u3nke, GOPMUPOBAHUU YMEHUS BBIJICISATH

KOHKpETHOE (PU3NYECKOe COAEpKaHue B MPUKIIAIHBIX 33/1a4ax OyIymiei CrernaabHOCTH.

3aIla'laMl/l JAUCHUIIIMHBI SIBJISICTCS M3YUYCHHUC:

- MEXaHHUYCCKOI'O ABHMXCHHUSA TCII 110/ I[Gf/'ICTBI/IeM Cui paszquﬁ IIpUpOabI;

- OCHOB TCOPHUHU DOICKTPOMArHeTHU3Ma: OJBJICKTPOCTATUKH,; MArHUTOCTATUKH; TCOPHUU HCHCI\/'I

IIOCTOSTHHOTO M IIEPEMEHHOI'0 TOKOB;

- IOHATHH U MCTOAOB TCPMOAMHAMHUKHU U CTaTUYECKOMH (1)I/I?,I/IKI/I JUIA OIIMCaHUs IIOBECJIACHUSA

CUCTEM, COCTOAIINX U3 00JIBIIOTO YHCIIA YJaCTHll,

- CTyJICHTaMU HOBEHIIUX JOCTH)KEHUM KIACCUYECKON U KBAHTOBOW ONTHUKHU U UX TPUMEHEHUE;.

- (hopmupoBaHHS y CTYJAEHTOB HAay4YHOT'O MHUPOBO33PEHHUS Ha OCHOBE HM3YUCHHUS SIIEPHBIX U

TEPMOAACPHBIX peaxunﬁ CHHTE3a ¥ B3aUMHOU MpeBpaAIacMOCTU JICMCHTAPHBIX YaCTHII.

2. IlepevyeHb UIIAHMPYEMBIX Pe3yJbTATOB 00YYECHHUS M0 JTUCHUILIMHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHOM IPOrPaMMBbI.

KOZ[ U HAUMMCHOBaAHHE

Kon HaunmeHnoBanue HHANKAaTOpa
N Pe3ynbTaThbl 00yueHus
KOMIIeTeHIMi KOMIIeTEeHIHH) JOCTHKEHUS
KOMIIETeHIIUH
OIIK-2 Cnocoben mpumensats | M/I-lomk-> OcyiuectBisier | 3HATh: OCHOBHBIC IOJOXKEHHS KJIACCHYECKOM
OCHOBHBIC 3aKOHBl W | pacueTsl,  aHANM3MUPYeT | M KBAHTOBOW (YM3HKH.

METOJbI MOJIy4CHHBIE PE3YNIbTaThl | YMeTb: CTPOUTh MaTeMaTHYECKHE MOJEIH
UCCIIEOBaHUM U COCTaBJISICT 3aK/IIOYeHUE | (DPU3UUECKUX SIBJICHUI, IPOBOJUTH (BH3HUYECKUil
€CTECTBEHHBIX  HayK | IO MPOBEICHHBIM | DKCIIEPUMEHT,  aHAJIM3HPOBaTh  PE3yIbTaThl
JUI  pellieHus] 3a/ad | aHajgu3aM, UCIHBITAHUSIM M | 3KCIEPUMEHTA.
npo¢ecCHOHAIEHON UCCIIEZIOBaHUAM Baanets: METOJaMHU HCCIIEI0OBAHUS
JEeATEIIbHOCTH (M3HYECKHX SBICHUH.
U-2o0rk-2 3HaTh: OCHOBHBIE (M3MYECKUE SIBICHUS,
Cucrematusupyer (yHnaMeHTanbHBIE TOHATHA W 3aKOHBI
pe3ynbTaThl HayYHBIX | KIIAaCCHYECKOW M  COBPEMEHHOW  (H3HKH,
HCCIIEe0BAaHUN COBPEMEHHYIO HayYHO-TEXHHUYECKYIO 0a3y.

YMeTb: NPUMEHATH MOMYYEHHbIE 3HAHUS IO
¢usuke 1A W3ydeHHs IPYTHX JHUCIHIUINH,
BBIJIETISITh KOHKPETHOE (usmueckoe
COZIep’KaHWE B TPUKIAJHBIX 33/7a4ax CBOEH
po(heCCHOHAIBHOH JIEITEIbHOCTH.

Baagern: METOIUKON MIPOBEJICHUS
TEOPETUIECKHUX, SKCIEPUMEHTAIBHBIX "
MPAKTUIECKAX HCCIIEIOBaHUI C
HCIIOJIb30BaHUEM MHHOBAIIMOHHBIX
TEXHOJIOT UH.

3. MecTo qucuuniaunsl B crpykrype OITIOII

Jucuumuinna «®usnka» BXOAUT B 00s13aTeNbHYI0 YacTh bioka 1 «/lucuurimael (Moynn)y,
BKJIIOYEHHBIX B YU4eOHbIH mi1aH HanpaBieHus noarotoBku 19.03.02 «IIpoaykTel nuTaHus U3
PacTUTENILHOTO CHIPhs», HANPaBIEHHOCTH (MPOoGHIIb) nporpammsl TexHonorus xjaeda, KOHIUTEPCKUX
Y MaKapOHHBIX U3ETHH.







4. O0beM TUCHHMIJIMHBI (MOAYJIS) B 3aUeTHBIX €IMHULAX U B aKA/IeMUYECKHUX Yacax,
Bbl/IeJIECHHBIX HA KOHTAKTHYI0 padoTy 00y4aloluXxcs ¢ npemnojaBaresieM (10 BUIaAM y4eOHBIX
3aHSATHI) M HA CAMOCTOSITEIbHYIO Pa00Ty 00y4YaKOIIUXCS

Ounas ¢popma 3aounas
¢popma
00yueHust
00yueHust
Y4yeOHble 3aHATHS
cemMecTp cemMecTp
1 3
3.e.uacoB 3.e.yacoB
1. KonTakTHasi pa6oTa 3.e./49ac, B TOM yuciie (4ac): 2,42/87 0,56/20
JICKITHH 36(8)* 6
nab0paTOpHbBIE pabOTHI 36(8)* 6
TPYIIIIOBBIE KOHCYJIBTAIINN 3 3
KOHTPOJIbHBIC OAJUTBHO-PEUTHHTOBBIC MEPOTIPUSTHS 3 -
IIPOMEXKYTOYHAS aTTeCTalNA: IK3aMeH 9 5
Z.CaI\I/IOCTOHTe.J'IbHaﬂ pabora 3.e./yac, B TOM 4uCJIe 1,58/57 3,44/124
(4ac):
CaMOCTOSITSIIBHOE H3YyICHHE OTACITBHBIX TEM MOIYIIS, 30 120
MOJIrOTOBKA K JIAOOPATOPHBIM padoTam
ITOJATrOTOBKA K IPOMEXKYTOYHOM aTTeCTALHU 27 4
OO0masi TPyI0eMKOCTb 3.e./9ac 4/144 4/144

0* - sansamus, nposooumvie 6 UHMEPAKMUBHBIX POPMAX.



4.1 Coaep:kaHue TUCHUILUINHBI (MOAYJIsI) CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejam) ¢
yYKa3aHHeM OTBe/leHHbIX HA HUX KOJIHYeCTBA YacoB M BH/I0B y4eOHBIX 3aHATHI (04Has ¢popma

00yueHust)
HaumenoBaHue pa3fgejioB U TeM M CHUIIIMHBI AyauTopubie Cam. Pa0.
3aHATHSA
Cam.
Jlekuum | Jlad. Pa6. | u3y4. ota.
TeM
1. ®usnyeckre OCHOBBI MEXaHUKH 12(2)* 12(2)* 8
* *
2. MonekynsipHasi pU3MKa U TEPMOTTHAMUKA. 6(2) 42) 8
3. DJIEeKTPUYECTBO U MaTHETH3M. 8(2)* 10(2)* 6
4. BonHOBasi ¥ KBAHTOBAs ONTHKA. 6(2)* 6(2)* 4
5. DnemMeHThl KBaHTOBOW (DM3UKU 2 2 2
6. AtomHas u siiepHas pu3nKa 2 2 2
HToro mo AUCHMIINHE 36(8)* | 36(8)* 30

()* - sansamus, nposooumvie 8 uHMepaAKMUEHHIX hopmax

4.2 Conep:xkaHue THCHUILITHHBI (MOAYJIsI) CTPYKTYPHPOBAHHOE MO TeMaM (pa3jaesam) ¢
yKa3aHHeM OTBeJleHHbIX HA HUX KOJIHYeCTBA YacOB M BH/I0B Y4eOHBIX 3aHATHI (3a04HasA
¢dopma 00yuenmusi)

AyauTOopHbIE
HaumMenoBaHue pa3aeioB U TeM JUCHUIIIHHBI yarop Cawm. Pa6.
3aHATHS
Cam.
Jlekuun | Jlab. Pa6. | u3yu4. ota.
TeM
1. ®u3nyeckre OCHOBB MEXaHUKHU 2 2 30
1 2 20
2. MonekynsipHasi pH3HMKa U TEPMOTTHAMUKA.
3. DIIEKTPUYECTBO K MArHETU3M. 1 1 25
4. BomHoBas 1 KBAaHTOBAsI ONTHKA. 1 1 25
5. DneMeHTHl KBaHTOBOH (DM3UKU 1 10
6. AToMHas u sepHas pusuka 10
6 6
HToro mo aucuunjmHe 120

()* - 3anamus, nposodumvie 6 UHMEPAKMUBHBLX POPMAX



4.3 Conep:xaHue pa3aejioB THCHUITHHBI (MOILYJIfA)

4.3.1.Jlekuun

HaumeHnoBaHue
pas-aena
JTUCHUILTINHBI

Homep u Tema

TpynoemkocT

b4ac.

JIEKIHH
ConepxaHue JeKIuu

OYHO

3a049YHO

dusnueckue
OCHOBBI
MCXAaHUKU

JIEKIIUSI Nel. Tema: «BBeaenne. Kunemaruka
MaTrepuMaibHOH TOYKM. JIlMHAMHMKa MaTepuaJIbHOM
TOYKH M TOCTYNATEJbHOI0 [BUKEHHMSI TBEpPAOro
Teaa».

Mexannyeckoe  nBwkeHue.  CHCTeMBI — OTCYETa.
Marepuans- Has Touka. Tpaekropus. Ilepemerienue u
nyTte. CKopocTb W YyCKOpeHHe. TaHreHIMalbHOe U
HOpMaJbHOE YCKOpeHHud. JIBM)keHue MarepualibHOU
TOYKH TI0 OKPYKHOCTH. CBSI3b MEXAY JUHEHHBIMH U
YIJIOBBIMH XAPAaKTEPUCTUKAMU JABU- XkeHUs. IlepBwiid
3akoH Hrrorona. Cuia, macca. Bropoii 3akon HeroToHa.
WNmmynse. Tperuit 3akon HeioToHa. 3aKOH cOXpaHEHUS

HMITYJTbCA.
JIEKOUA Ne2. Tema: «Padora wu JHeprus,
MOLIHOCTB>.

Pabora. PabGora mepemeHHONH CHJIBL.  MOIIHOCTS.
KoncepBatuBHBIE @ W HEKOHCEPBATHWBHBIE  CHJIBL
ITorermmanpHas sHeprus. CBs3b MEXKIYy CHIOH U
MOTEHUIHATbHOU SHeprue. DHeprus YHpPyro
nepopmupoBaHHOTO Tema. KuHernueckass 3Heprus.
3aKkOH COXpaHEHHA OHEpPrul B MEXaHHWKe. YJap
abCONOTHO YIPYTUX M HEYTIPYTHX Ted.

JIEKIIUS Ne3. Tema: «MexaHuKa TBEPIOT0 TeJaay.
ITonsitne abcomoTHO TBepAoro Ttena. KuHeTHdeckas
SHEpPrusl TeNa, COBEPIIAIONIEr0 IOCTYMATENbHOE U
BpalllaTEIbHOE JBM)XEHHE. MOMEHT cuibl. MOMEHT
umnyibca. MoMeHT uHepluu. BbluMclieHHE MOMEHTA|
WHEPITMH TIPOCTEHIMUX Ten (map, TUCK, CTEPIKEHB).
OCHOBHOI 3aKOH AMHAMHK{ BPAIIaTEIbHOTO IBIIKEHWS.
3aKk0oH COXpaHEHHs MOMEHTa WMIyjibca. KuHerndeckas
SHEprusl TeNa, BPAIAIOIIErocsi BOKPYT HEMOBIKHOKN
ocu. Jledopmartusi TBEpAOro Tema.

JEKIHUSA Ned. Tema: «OaeMeHTbI MeXaHUKH
JKuaKocrein». JlapiaeHue *KUJIKOCTU M raza. YpaBHEHHE
HEpa3pbhIBHOCTU. YpaBHEHHE BepHymu u cieacTtBus u3
Hero. BsBkocTh (BHyTpeHHee TpeHue). JlaMuHapHBIA U
TypOYJIEHTHBI PEXUMBI TEUEHHUS >KUIKOCTeH. Merompl
OIIpeNeNeHns BA3KOCTH. [[BI)KeHWe Tenm B JKHIKOCTAX U
razax.

JIEKIUS Ne5. Tema: «Mexanudeckne KoJieOaHus».
Ilepuonnueckue JBUKEHUSL. I'apmonunyeckue
koneOanus. KBasmympyrue cumbl.  ['apMOHUYeCKHH
OCIIWJIIATOP. YpaBHEHUE TapMOHWYECKHX KoNeOaHUH.
OCHOBHBIE XapaKTePUCTUKNA KOJIEOATETHHOTO JIBHKEHIIS:
amumatyna, ¢Gasa, dacrora, tmepuon. CliokeHue
koneOaHuil. MaTeMaTH4ecKuil 1 (PU3MYECKUl MasSTHUKHY.
Kunernyeckas, mOTeHIManbHAas W TIONHAS DSHEPrHs
TapMOHHMYECKOr0 KojebaHWs. 3aTyXawmue KoJleOaHWUs.
Bremnyxennsie konebanus. Pezonanc.

JIEKIIUA Ne6. Tema: «DiieMeHTbl CHeNHMAJbHON
TeOPUH OTHOCHTEIHHOCTHY.

[Ipunuun OTHOCHUTENIBHOCTH lanunes. Onrukal
JBIKYIIAXCS cpen. [TocrynaTsel OWHIITENHA.
[IpeoOpazoBanus Jlopenua. PenstuBucrckoe n3MeHeHue
JUIMH ¥ TPOMEXYTKOB BpeMeHU. PensiTuBUCTCKUI 3aKOH
CJIOKEHUs CKopocTel. PenstuBrucTckas AuHaMuka. CBssb,

MAcCChl M OHCPIrun

2

2(2)*

1




MonekynspHas
¢uzukan
TEPMOJIUHAMUKA

JEKOUA Ne7. Tema: «Tepmognnamuyeckue
cucrembl. UneanbHsblii raz». OCHOBBI MOJIEKYJISIPHO-
KHHETUYECKOH Teopum».

MonekynspHO - KHUHETHUECKUN U TepMOJNHAMUYECKU I
METOJBl  M3y4YEHUs] MAKpPOCKONHYECKUX  SBJICHUIL.
TemnoBoe  ABMXEHHME MoJeKyl.  BsaumopeiictBue
Monekyn. JlaBnenue wupaeanmpHoro rasza. CpenHss
KUHETHYCCKasd OSHEPrusad MNOCTYHAaTCIbHOI'0 JIBUKCHUA
Mosnekyn.  OCHOBHOE  ypaBHEHHE  MOJEKYJSpPHO-
KMHETUYECKOM TEOpUH ra3oB. YpaBHeHue Menneneea-
Krnaneiipona. YpaBHeHus U30IIPOLIECCOB.
Pacripenenenue  Monekya Tra3a 1O CKOPOCTSIM.
Pacripenenenne MakcBemuia. Haubonee BeposiTHas,
cpenHss apudMeTHuecKas M CPEIHSS KBaJpaTH4HAS
ckopocTy MoJieKys. OTCTyIeHus! 3aKOHOB H/I€aIbHOTO
raza. BzaumonelictBue monekyi. YpaBHenue BaH-nep-
Baansca. NM3orepmsl Ban-nep-Baansca.

JIEKIUSA Ne8. Tema: «OcHOBBI TEPMOAMHAMHKI.
Buytpennsis sneprusi. ObpatumMelie 1 HeoOpaTHMbIE
rporiecchl. IlepBoe Hawano TepmonuHaMuky. Pabora rasa
MIPU Pa3IMIHBIX U30MpoIieccax. AnnadaTHIecKui
npornecc. Ypasuenue Ilyac cona. Kpyrosie mpoiieccsl.
Iukn Kapno, k.m.a1. nukia Kap Ho. Bropoe Hauano
TCPMOJUHAMMKH. SHTpOHI/ISI " BEPOATHOCTD. Tperbe
Ha4daJl0 TCPMOAVHAMHKH. OTCTYHJ'ICHI/ISI 3aKOHOB
WlealIbHOrO ra3za. BzauMoneiicTBrue MOJIEKyJl. Y paBHEHHE
Ban-nep-Baanbsca. M3orepmbl Ban-nep-Baanbca.
JIEKHUSA Ne9. Tema: «SIBieHusi mepeHoca B razax».
HepaBHoBecHble cocTosHMs raza. CpenHsas —AIMHA
CBOOOIHOrO IpoOera MOJEKYIIbI. uddysus razos.
3akon ®wka. Bsskocter razoB. 3akoH HproToHa,
TemmonpoBogHOCT Ta30B. 3akoH Dyphbe.

2(2)*

0,5

0.5

DNEKTPUIECTBO U
MarHeTH3M

Jlekmuss ~ Nel. Tema: « DJIeKTpPoCTaTHKA,
IIpoBOIHUKH B 3JIEKTPOCTATHYECKOM 0]
DIIEKTPUIECKIE CBOMCTBA Tel. DJIEMEHTAPHBIHN 3apsi.
3aKOH COXpaHECHHSI DJIEKTPHUIECKOTr0 3apsaa. 3aKOoH
Kynona. Hanpsi>keHHOCTh U TOTEHLAAI JJIEKTPUIECKOT O
[TOJIS1 ¥ CBSI3b MEXKAY HUMU. | I[puHIHIT Cyriepmo3uium.
IToTok BekTOpa HanpskeHHOCTU. Teopema I'aycca.
[loBepXHOCTHAS TIOTHOCTH 3apsa.

DIIEKTPOEMKOCTh NMPOBOAHUKOB. KoHleHCaTOpBI. DHEeprus
3apsHKEHHOTO MTPOBOHHUKA. DHEPTHUS 3apPsSHKEHHOTO
KoHaeHcaTopa. (OO0beMHas INIOTHOCTH YHEPTHUU.

. DIEKTPUYECKUHN AUMONb. DJICKTPUIECKUA MOMEHT
muTons. JIUmons B 0MHOPOTHOM SIIEKTPUIECKOM TIOJIE.
[onsipu3amus nudnekTpukoB. [lonspr3oBaHHOCTE (BEKTOP
[TOJISIPHU3AIHH ). DINEKTPHIECKOe CMEIIeHHE.

JIEKIIUSA Nell. Tema: «IlocTOSHHBIN 3JIeKTPHYECKH I
TOK».

ONEKTPUIECKHI TOK, YCIIOBHS ero cymiecTBoBanus. Cuia
Y TUIOTHOCTPH TOKa. 3akoH OMa JJis yJacTKa [emH.
ConpoTtuBIieHre MPOBOIHUKOB. McTouHnKH TOKA.
DNEeKTPOABIKYIIAs cuia (3.1.¢.). 3akoH OMa U1t TOTHOM
nenu. 3akon OMa JJis ydacTKa [enH, CO JIepKAIIero 3.1.C.
Pazsersiiennsie neru. [IpaBuna Kupxroda. PaGora n
MOIIHOCTB ToKa. 3akoH [[xoynsa-JleHua.

JIEKHUSA Nel2. Tema: «KMarHuTHOe 1moJie B BAKYyMe».,

MaruuTHoe none. 3akoH Amnepa. MaraurHas
unnykuus. . Cuna Jlopenna. 3akon buo-Capapa-Jlannaca.
[Tone npsAMONMHENHOTO U KPYTOBOTO TOKOB. MAarHUTHBIN
moToK. PaboTa nepemMenieHus KOHTypa ¢ TOKOM B
MarHUTHOM TOJIE.

2(2)*

0,5

0,5




[IpaBuno Jlenna. O.a.c. uHaykuuu. 3akoH  Papajes.
SBnenvne caMoMHIYKIUH. WHAYKTUBHOCTb. OHEprus
MarHUuTHOrO Monsg coneHouga. IImoTHocTe sHEprum
MarHUTHOTO TOJIS.

JIEKIHIUSA  Nel3. Tema: «DjeKTPpOMarHuTHBIE
KOJIe0aHMA M BOJIHBI. Y paBHeHHsl MakcBesia ».
Ilepemennsblii Tok. MHIYKTUBHOCT U €MKOCTh B LEMH
nepemMeHHoro Toka. Konebatenbuelii koHTyp ®opmyina
Tomcona. PeaktuBHOEe comporuBieHue.  BomnHoBOe
ypaBHeHue. [lmockass — 3JeKTpoMarHuWTHasT  BOJIHA.
CKOpoCTb ~ paclpocTpaHEHHs  3JEKTPOMarHUTHBIX
BOJIH. BekropYMmoBa-IlolinTHHrA.
YpaBHeHueMakcBeia i CTallMOHAPHBIX IOJIEH.
O06001IeHNe 3aKOHAIEKTPOMArHUTHOW WHIYKIIUN
Qapanesd. Tok cmemenus. Cucrema ypaBHEHHH
MakcBemia B MHTerpaibHoi dhopme

BonnoBasg u
KBaHTOBAs OITUKA.

JIEKLIUS Neld. Tema: «BosHoBbIe pomecsl.
Nurepdepenuus ceera. udpaxuus ceera».
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJIH.
Crioco0b!I OTy4eHNs KOTePeHTHBIX UCTOYHUKOB. OnTHye-
CKasl JUIMHA IyTU. PacueT nHTEpepeHIIMOHHON KapTUHBI
OT ABYX UCTOYHHKOB .

Ycnous HaOmonenus audpakiuu. [punmmn Iroirenca-
Dpenens. Meron 300 Openenst. JJudpakius Dpeneds.
Judpakust Gpaynrodepa. Andpakius B mapamienbHbIX
y4ax oT ogHOM mieiau. JJudpakironHas pemerka.
JIEKIIUS Nel5. Tema: «Iloasipu3amusi  cBeTay.
EcTecTBeHHBI ¥ MONApU30BaHHBIA  cBeT. CremneHp
monmspu- 3anuu. [lomspu3amusi TpH  OTPakKEHUH H
MpETOMIIEHUH. 3akoH Bprocrepa. JBoiiHo€
mydenpenomiieane.  3akoH — Mamroca.  OnTmdeckas]
AKTUBHOCTh.  BpaleHne  IJIOCKOCTH  TMOJISpPH3AIlHH,
Dddext Keppa.

JIEKIIU S Nel6. Tema: «B3aumoaeiicTBue cBeTa ¢
BelecTBOM. TemnioBoe u3aydeHue.».

lucniepcns cBera. DIeKTpOHHAS Teopus aucrepcuu. Hop-
MaJbHasl 1 aHOMaJbHas auctiepcrs. CBsI3b TUCIIEPCHH C
rorsomenueM. 3akod byrepa. M3mydenne Basunosa-
UepenkoBa. 3akoH Kupxroda. AGCOITIOTHO YepHOE TETO.
3akon Credana-bonpiiMana. 3akoH cMerenns BrHa.
KBanToBas runoresa u ¢popmyna [lnanka.

2(2)*

OneMeHThI
KBaHTOBOU (PH3UKHU

JIEKIIUSA Nel7. Tema: « KBanTOBBIE CBOMCTBA CBETA)
Bremawmit poToaddexT u ero 3aKoHbl. DHEPTUI U
MMITYJIbC CBETOBBIX KBaHTOB. @opMmyna DUHILITEIHA A1
dhoroaddexra. Dpdext Komnrona. Jlapnenne crera.

ATOMHas U saep-
Has (u3nKa

JIEKIIUSA Nel8. Tema: «CTtpoenne aToMa BOAOPOAA.
Teopusi bopa. AtomHoe s11po. SlaepHble peakuum.»
Anepnast monens aroma. [loctynats!r bopa. OnemenTtapHas
BbopoBckas Teopust BogoponononodHoro aroma. @opmyna
banemepa. CocrtaB aapa. 3apsia, pasMep 1 Macca aTOMHOTO
simpa. M3oronsl. Jledekt Macchl u 3HEprys CBS3M sapa.
Monenu siapa. SnepHsle peakiuu. 3aKOH paAHOaKTUBHOTIO
pacmazna. o, 3, Y pacnausl.

HTOro no AMCHUILINHE

36(8)*

()* - sansamus, nposooumbsie 8 UHMEPaAKMUSHLIX HopMax.




4.3.2. JlabopaTopHbie padoThI

Ne | HaumenoBanue | Homep u Tema j1abopaTtopHoii pa6oTsl Tpynoemkocr
/i pa3nena b Yac.
AUCUHUITUHBI OYHO| 3204YHO
1. Omsnueckue  Jlab. padora Nel. Bpognoe 3anstme. Maremartmueckas) 2
OCHOBBI MEXaHHUKH 00pabOTKa pe3yIbTaTOB.
UIa6. pa6ora Ne2. OmnpeziesieHus] yCKOpPEHUsl CHITbI TsbkecTu ¢ 2(2)* 2
MOMOIIIbI0 MATEMaTHIECKOTO MasITHHUKA.
Ulab. pa6oTa Ne3. V3ydeHus 3aKOHOB IMAJCHUS HA MallWHE| 2
IATBYyAA.
JIab. paGora Ned4. l3ydeHume COOCTBEHHBIX KoJieOaHmii| 2
MPYKUHHOTO MasiTHHKA.
Jla6. padora NeS. OmpeneneHue METOJIOM BparicHus|, 2
MOMEHTA MHEPIIUU ¥ CHIIBI TPEHUSI MaXOBOTO KoJieca.
UIab. paGora Ne6. OmpenencHue TUIOTHOCTH TBEPABIX Ten| 2
HJIPOCTATUYECKUM B3BEITUBAHHUEM.
2. | Mounexynsapuas (Iad. padora Ne7. Onpenenenue kodpuureHTa TMHEHHOTO, 2 2
¢bu3nka u [pacIIUpeHUs TBEPIBIX TEI.
tepmoauHamuka [JIab. padora Ne8. Ompenenenue BsS3KOCTH KUAKOCTH 2(2*)
MetostoM CToKCa.
3. | DnextpudectBo u JI1a6. padora Ne9. I3yueHue SIEKTPOU3MEPHUTENBHBIX 2
MarHeTu3M  [puOOpOB.
JIa6. padora Nel(. OmpeneneHue 3JIeKTPOIBMKYIINEH CHIbl 2
MCTOYHHKA MTOCTOSIHHOTO TOKA.
UIa6. padora Nell. Onpenenenune yucina dapanes u 3apsaal 2(2)* 1
PIIEKTPOHA.
JIad. padora Nel2. Mzamepenue CONPOTUBIICHHUHA C TOMONTbI0| 2
MOCTa YUTCTOHA.
JIao. pa6ora Nel3. MccnenoBanue 3aBUCHMOCTH TOJIE3HOH 2
MourHoctd U KII/ akkymynsTopa OT €ro Harpy3ku
4, BonnoBasu  [JIab. padora Nel4. OnpenencHue mokazaTesi MpeIoOMIICHUs| 2 1
KBaHTOBAas ONTHKA (CTEKJIa C TOMOIIBI0 MUKPOCKOIIA.
JIad. paGora Nel5. Omnpenenenue rinaBHOTO (okycHoro| 2
[pAacCCTOSIHUS COOUpPAIOIIEH JTMH3BI.
UIa6. padora Nel6. OnpeenieHre JUTMHBI CBETOBOM BOJIHBI ¢| 2(2)*
MOMOIIBI0  TUGPAKIIMOHHON  pPEHIETKH C  U3BECTHBIM|
EPHUOJIOM.
5. DIIEMEHTHI JIab. pa6ora Nel7. UccnenoBanue 3aBUCUMOCTH (POTOTOKAl 2
KBaHTOBOU (PU3UKU|OT OCBEIIEHHOCTH.
6. AtomHas u  [JIa6. paGora Nel8. l3yueHue 3akoHa paJuOaKTUBHOrO| 2
sanepHas pusuka |[pacnaja.
Hroro: 36(8)* 6

O0* - 3anamus, npoeooumvie 8 UHMEPAKMUBHBIX POPMAX.

5. llepeyenn yueOHO-MeTOAUYECKOT0 00ecTeYeH s 1JIsl CAMOCTOATEIbHOI padoThl

00yyarmuxcs Mo JUCHHUILINHE (MOIYJII0)

I[J'ISI CaMOCTOSTEIbHOM pa60TBI 06yqaroumx0ﬂ no aucuuiinHe «dus3nka» B Hay‘{HOﬁ
OnOIHOTEKE YHUBEPCUTETA UMECTCA JOCTATOYHOC KOJINMYCCTBO y‘-Ie6HI/IKOB u y‘-IC6HBIX ITOCOOHIA.
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Kpome atoro, 115t HOTHOTHI 00ECTIeUeHUsI CAMOCTOSITETILHON pabOThl yUeOHO — METOIUYECKOM
JOKYMEHTAIle MO JaHHOW JAWCIUIUIMHE pa3pabOTaHbl Ui BHYTPUBY30BCKOTO MOJIE30BAHHS
y4eOHbIC TOCOOUS:

1. MakuroBa .., AxkyoexkoBa C.H., Anoes B.3.®usuka. [TEKCT] Yuebnoe mocoOue.
Metonudeckue yka3aHus K J1a00OpaTOPHBIM padoTaM MO0 MEXaHWKE M MOJIEKYISIpHOU ¢u3uke. MuH.
OO6p. Hayku P®. No24-09T". Ot 24.02.09. Mocksa, 2010 -84 c.

2. Axxybekoa C.H., Makurosa J[./l., AnoeB B.3.®u3uka. [TEKCT] Metomuveckne yka3aHus
no ¢u3uke K Ja00paTOpHBIM padoTam 1o AeKTpoMarueTusmy. Mocksa-2012. Mun. O6p. nayku PO.
Ne(03-12T". Ot 14.03.12.Hanpuuk 2013. — 69c.

3. AxkyoekoBa C.H. [Daexrponnsiii pecypc] YdueOHO-METOANYECKOE OCOOUE K BIMOJHEHHIO
nmabopatopHbIX paboT mo AucuuIiuimHe «Du3uka» Ui CTYACHTOB HampapiieHUs: oarotosku 19.03.02
«[IpoiyKThl MUTaHUS M3 PACTUTEILHOTO ChIPbs» OYHOW M 3a04yHOW (opM oOyudeHus. Hanbuuk.
KBI'AY. 2020. Pexxum noctyma http://biblioclub.ru

Ha camocTosTenpHyl0 paboTy NMpW W3YyYCHHH JAHHOW IWCIMIUIMHBI OTBOJUTCS IO OYHOM
bopme oOyueHus (3aounoit popme 00yueHust) coorBercTBeHHO 57 (124) yaca, u3 Hux 30(120) yacos
BBIJISIISIETCS. Ha CAMOCTOSITENIbHOE HM3YYeHHE OTIENbHBIX TeM (Monmyneid). [lpm camocTosTenbHOM
W3YyYEHHUH OTIEIBHBIX BOIIPOCOB H TEM OCHOBHBIMHU BHUIAMH CaMOCTOSTEIBHOM pabOTHl 00yUJaromuXcs
SIBJISIIOTCS: TIPOpa0OTKa  Y4EOHHMKOB, YYEOHBIX IMOCOOMH, y4eOHO-METOAMYECKOW JHUTEepaTyphl U
MH(POPMAIIMOHHO-00pa30BaTEIbHBIX PECYpPCOB, KOHCIIEKTUPOBAHHE MAaTEepPHalioB, TIOATOTOBKA K
BBITIOJTHEHUIO JJA0OPATOPHBIX padOT, K OMPOCY, TECTUPOBAHUIO, K KOHTPOJIBHBIM O0ATbHO -pPEHTHHTOBBIM
MEpPOTIPUATHAM, MOJATOTOBKA K MMPOMEKYTOYHOMN aTTeCTAIHH.

Ha ouHoii popme 00ydeHHss KOHTPOJIb CAMOCTOSITEILHON paboThl, Hallle BCET0 OCYIIECTBIISIETCS
nepes] HayajJoM YTEHUs JICKIUH, BBITIOJHEHUS J1a00paTOPHBIX padoT, BO BpEMsl MPOBEICHUS OabHO-
PEUTHHTOBBIX KOHTPOJIBHBIX MEPONIPUATUIN U TPOMEKYTOUHOM aTTECTAIUH.

Ha 3aouHnoit ¢popme 00ydeHHs, KOHTPOJIb CAMOCTOATEIBHON padOThl OCYIIECTBISIETCS TOJBKO
BO BpeMsl POMEKYTOYHON aTTeCTalllu.

OO0beM 4acoB BBIACISIEMBIX /IS MOATOTOBKHA K TTPOMEXKYTOYHOUM aTTecTanuu (27 4. Mo O4YHOU
dbopme u 4 4. mo 3a04HOU (GopMe OOydEHUSsI), WCIONB3YETCS JJII CaMOCTOSTEIBLHON IOJTOTOBKH
oOyuaroniuxcs K 3k3amMeHy. JlaHHBIN 3Tall sBIsSETCs] 3aBEPILAIONIUM TpPU W3YYEHUU AUCLUILIIMHBI U
KOHTPOJIb CAMOCTOATEIHHON PabOTHI OCYILECTBIISIETCS HAa TPOMEKYTOUHOM aTTecTaI|Hy.

NeNe Tema u Bonpocsbl Oo0bem Ilepeuyennb dopma
pasaed CaMOCTOSITEJIbHOI PadoThI 4acoB y4eOHo- CaMOCTOSITEJILHO
OB CTYJIEHTOB OYHO MeToau4e- i padoThI U
(3a04HO) CKOr0 KOHTPOJIs
obecneyeHust
1. 1. Mertoabt ¢usmueckoro | 8 (20) | [1]1[2] [3][4][6] | Ortset BO Bpemst
HCCIICIOBAHUS: OIIBIT, THIOTE3a, [7]1 18] [9] [10] 3aIUTHI
TEOPHSL. [11] [12] [13] 71a60paTOPHBIX
2. DneMeHThl KWHEMAaTUKH. [14] paboT 1 BO BpeMs
3. DJeMEeHThI IUHAMHUKH YaCTHII. 3ayera
4.  3akoHBl  COXpaHCHHS B
MEXaHUKe

5. IIpyHIMI OTHOCUTEIBHOCTH B
MEXaHHUKe

6. DOIeMeHTHI
JMHAMUAKHA

7. D1eMeHTEl MEXaHUKHU
BpALLATENBHOTO JBHKECHUS
TBEPJAOIO TENA.

peHHTHBHCTCKOﬁ

11



1. Craructuueckas ¢usuka wu | 6(15) | [[1] [2] [3] [4] OTBeT BO BpeMms

TEPMOAUHAMHKA [6] [7] [8] [9] 3aIUTHI

2. Nasnenwue ¢ Touku 3peanss MKT [10] [11] [12] 71a00paTOPHBIX

3. OCHOBBI TEPMOIUHAMHUKH. [13] [14] paboT 1 BO BpeMs

3avera

1. DnekrpocraTuka 5(25) | [1]1[2]1[3][5][6] | OtBer BO Bpems

2. TloCTOSIHHBIA AIIEKTPUUCCKHIA [7]1 18] [9] [10] 3aIUTHI

TOK [11] [12] [13] 1ab0opaTOPHBIX

3. MaraurocraTtuka [14] paboT U BO Bpemst

4. YpaBHenue Makcaeiia JK3aMeHa

5. KBazucranyoHapHbIE TOKH.

1. BostHOBBIE TIpOIIECCHI 3(20) | [I1]1121 131151 OTBeT BO Bpems

2. DIeMeHTHl TeOMEeTPUYECKOMH [6] [7] [8] [9] 3aIIUTHI

ontuku. 3.MHTepdepeHus BOH. [10] [11] [12] 71a00paTOPHBIX

Judpaxiys BoH [13] [14] paboT 1 BO BpeMms

4. B3anmoneiicteue JK3aMeEHa

ANEKTPOMArHUTHBIX BOJTH c

BEIIECTBOM

1. Wsnydenume wuyepnoro Ttema.| 4(20) [1] [2] [3] [5] [6] [ToaroroBka K

dopmyna [Tnanka. [7]1 18] [9] [10] ciave

2. ®OTOHBI [11] [212] [13] MIPOMEKYTOUHOM

3. KopmyckynsapHo-BOJIHOBOM aTTecTalluu.

JyaJin3M. OTBeET BO Bpems
JK3aMeHa.

1. KBaHTOBBIE COCTOSIHUSI. 4(18) (111 [2] [3] [5] [ToaroroBska K

2. ATOM ¥ aTOMHOE SIIPO. [6] [7]1 18] [9] caye SK3aMeHa.

3. Mojaenu aToMa M CIIEKTP aroma [10] [11] [12] OTBeT BO BpeMs

BOJIOPOJIA. [13] [14] HK3aMEHa.

[ToaroroBka K MpOMEKyTOYHOM 27(4) Cnaua sk3ameHa

aTTecTaluu

Hroro: 57(122)

* - [lepeuenv yuebHO-Memoouyecko2o obecneuerus npueeder 8 pazoeie 8.
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6. D oHJ OLIEHOYHBIX CpeacTB, 1Jd NMPOBECACHUA TEKYHIECI0 U MPOMEKYTOYHOT O
KOHTPOJAA oﬁyqamumxm o JTMCIHMIIJINHE (MO}IyJIlO)

6.1. Ilepeyens KOMIeTEeHLMIi ¢ YKa3aHHEM 3TanoB UX (POPMHUPOBAHNUS NPU TEKYLIEM U
NPOMEKYTOYHOM KOHTPOJIe 3HAHUH 00y4ar0LIUXCs

Ne CTpyKTypUpOBaHHbIE Koabl Jransl popMupoBanue
MOIYJIst MOIYJIH popMmupyembIix KOMIIETeHIIUH B Mpolecce
KOMIleTeH M i OCBOEHHUS TUCHUILIUHBI
1. DU3NYECKUE OCHOBBI OIIK-2 1-b1i1 peTUHT- KOHTPOJIb.
MEXAHUKHU PeiiTuHroBBIE KOHTPOJIBHBIE
MoJiekymapHas OITK-2 MEepONPUSITHS (KOJJIOKBUYMBI,
bu3mKa 1 TECThI) OJATOTOBKA K §
TepMO THHAMUKA BBITIOJTHEHHIO J1a00paTOpHOi
paboTHI U WX 3alIUTa
2. DNEeKTPUUIECTBO OIIK-2 2-0¥ peUTHHT- KOHTPOJT.
W MarHeTU3M PeiiTuHroBBIE KOHTPOJILHBIE
BonHoBasgs wu KBaHTOBas OIIK-2 MepOTNPUSITHS (KOJIJIOKBUYMBI,
OTTHKA TECThI) MOJATOTOBKA K
BBITIOJTHEHHTO J1a00paTOpHO
paboOTHI ¥ WX 3aIIUTA
3. DneMeHTbI KBAHTOBOM OIIK-2 3-uit peHTHHT- KOHTPOJIb.
bu3ukn PeldTHHTOBBIC KOHTPOJIBHBIE
ATtoMmHas u siAepHast OIIK-2 MEPOTIPUATHUS
¢buzmka (KOJIJIOKBUYMBI, TECTHI )

MOJITOTOBKA K BBHITIOJTHEHUIO
1abopaTOpPHON PabOTHI M UX
3ammTa

6.2. [loka3aTe i 1 KPUTEPUN OLIEHMBAHUS MHIMKATOPOB JOCTHKEHUS KOMIIETEHIIMA HA
Pa3JIMYHBIX 3Tanax ux GopMUpPoOBaHNs, HIKAJIbI U NPOLEAYPHI OLleHUBAHNUS NPH TEKYyIIeM U
MPOMEKYTOYHOM KOHTPOJIE 3HAHUI 00yYaK0IIMXCH.

Texymmii KOHTPOJIb - 3TO HEMIPEPHIBHOE OTCIICKUBAHUE OCBOCHUS MHAUKATOPOB JIOCTHKEHUS
YHHUBEpPCAJIbHBIX, 00IIENPOPecCHOHANBHBIX U MPOPEeCCUOHATBHBIX KOMIIETEHIIUH 110 AUCIUILIIHHE.

IIpomekyTOUHBIN KOHTPOJIb IPOBOJUTCS C LIETbIO OLICHKU YCBOEHUS CTYJICHTaMU MaTepHalia
KPYITHOTO MOJYJSL WM pasjiena yueOHOW MUCHMILTUHBL. B TeueHue cemecTpa MpOBOAUTCSA TPU TAKUX
KOHTPOJIbHBIX MEPOTIPUSATHI, COTTIACHO KaJeHIapHOTo y4eOHOro rpaduka.

OneHka 3HaHUN CTYAEHTOB OCYIIIECTBISICTCS B OallIax ¢ yueToM:

- OIICHKH (TEKYILEro KOHTPOJIsA) 3a paboTy B ceMecTpe (OLIEHKH 3a BBIMOJIHEHUE KOHTPOJIBHBIX
3aJlaHuH, 32 BBINOJIHEHUE U YCIICUIHYIO 3alUTY JTa00paTOpHBIX paldoOT, 32 aKTUBHOE y4acTHE B OMPOCE
CTY[ICHTOB MEPE/l HA4YaJIOM JICKIIMH WJIM B KOHIIE €¢);

- OIEHKU MPOMEXKYTOYHBIX 3HAHWM HA PEUTHHTOBBIX MEPOMPUITHUSX ( OTBETHI HA TECTHI, HA
KOHTPOJIbHBIE BOTIPOCHI ).

s ompeneneHus OIEHKM 3a pabOTy B CEMECTpe U OIEHKH MPOMEXKYTOUHBIX 3HAHHM Ha
PEUTHHTOBBIX MEPONPUATHUAX COAep)KaTelbHas 4acTh pabodeil MporpaMMbl YETKO CTPYKTypUpYeTcs
Ha CoJIepKaTeIbHbIE MOYIH U3 KOTOPBIX (hopMupyeTcs Tpu 010ka (MOIys), C MepUoIaMu U3ydEHUS
PaBHBIMHU [I€PUOIAM MTPOBEACHUS PEUTHUHI -KOHTPOJIS.

Takum o0pa3oM, ycTaHaBIMBaeTCs OOBEM TUCIUILUIMHBI, TMOMJIEKAIIEH OIICHKE KauecTBa
YCBOGHHUS B pamMKax 0yiokoB. [Ipu 3TOM Kaxmas KOHTpOJbHAs TOYKa olleHuBaercs B 20 6aios.

Kpurepusimu olieHKM MHAMKATOpPa JOCTHXKEHHUS KOMIETEHIIMH SIBISIOTCS YPOBEHb OCBOCHMS
0oOy4aronMMuUCsl 3HAHWW, YMEHUN U HaBBIKOB, KOTOPBHIMH OHHU JOJDKHBI O0NanaTh MPHU H3YYCHHH
paznenoB (MOysei) TUCIUTLIAHEI.
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CornacHO 3TUX KpUTEpPHUEB IPU Pa3pabOTKE ILIKAJ OLEHUBAHUS aBTOP PYKOBOJCTBYETCS
CIIEYIOLM:

15-20 6ann0B — CTyIEHT MOJy4aeT NP BBICOKOM YPOBHE OBJQJICHUS WHAWKATOPAMH
TOCTHKEHUS] KOMITETCHIIMH M OCBOCHUS 3HAHHUM, YMEHUH M TEOPETHUECKOTO MaTepuaa 6e3 nmpooesnos;
BBIIIOJIHEHUM BCEX 3aJaHUM, IPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM Ha BBICOKOM Kau€CTBEHHOM
YpOBHE; CPOPMHPOBAHWU MPAKTUYECKUX HABBIKOB, MPO(ECCHOHAIBHOTO MPHUMEHEHHSI OCBOCHHBIX
3HAHHI;

10-14 0amjI0B — CTYACHT NOJYy4YaeT NpPU CPeIHEM YPOBHE OBIAACHUS WHAWKATOPAMH
JNOCTHKEHHMS] KOMIIETEHIIMM M OCBOCHHMM 3HAaHUM, YMEHMM W TEOPETUYECKOTO Marepuana, KOoria
yueOHbIe 3a/JlaHUsl HE OLEHEHBl MaKCHMAaJbHBIM YHCIOM OayioB, © B OCHOBHOM C(HOPMHUPOBAHBI
MIPaKTUYECKUE HABBIKU.

Jo 10 0a/u10B — CTYJEHT MOJIydaeT NP MOPOrOBOM YPOBHE OBJIAJCHHS HHIUKATOPAMU
JOCTHXKEHHS] KOMIIETEHIIMI W YaCTUYHO C MPOOEIOM OCBOEHUHM 3HAHMM, YMEHUU U TEOPETHYECKOIO
MaTrepuaga, HeKaueCTBEHHOM BBIIIOJIHEHWU Y4YeOHBIX 3a/laHuH, JTUOO OHHM OLIEHEHBI YUCIOM 0aioB
OJIM3KUM K MUHUMAJIbHOMY, B ClIydasix He c(hOpMHUPOBAHUS HEKOTOPBHIX MPAKTUUYECKUX HABBIKOB.

7. ®OH/I OLIEHOYHBIX CPEJICTB /sl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTaluu 00y4aroIIuXCsl
M0 JUCUMILTIMHE (MOIYJII0)
8.
7. 1. IlepeuyeHb KOMIIETEHIIUI C YKa3aHHeM ITanoB ux opMupoBaHus B npoliecce
O0CBOEHHs 00pa30BaTeJbHOI NPOrpaMMBbl

Paboueit mporpammoit auctmiuinHbl «DPU3WKA» TPETYCMOTPEHO YYacTHE JTUCIUIIIMHBI B
(hopMUPOBAHUH CIETYIOMNX KOMIIETEHITUI:

OIIK-2 Crniocob6eH npruMeHSITh OCHOBHBIC 3aKOHBI 1 METO bl MCCIICTOBAHUI €CTECTBEHHBIX HAYK
JUIS pellieHus 3aa4 NpoPecCUOHAIBHOM 1eATETbHOCTH.

B mpomecce ocBoenusi oOpazoBarenbHoi mporpamMmbl 1o 19.03.02. IlponykTel muTanust w3
pacturensHOro chipbsi komrereHus OIIK-2 gopmupyercs npu n3ydeHUH TUCHUIUIMH, TPOXOXKIEHUU
npakTuk u ['MA.

Jranbl (OPMUPOBAHUS KOMIIETEHIIUI B POLIEcCe OCBOEHHSI 00Pa30BaTeJIbHOM NMPOrPaMMBbI
«IIpoayKThI NUTAHUS U3 PACTUTEIHLHOTO CHIPbHI»

Kon JAucuuniannbl, npakruku, F'UA, yepe3 koTopbie dranbl
KoOMIIeTe ¢dopmupyercss komnereH s (KOMIIOHEHTHI) popmupoBanus
HIIUH KOMIIETEHI[UH B
npouecce
O0CBOEHHS
oOpa3oBaTeJibH

Oii MpOrpamMmbl

OIIK-2 b1.0.08 Marematuka
b1.0.09 Heopranuueckas XuMus 1
51.0.10 ®u3nka

b1.0.12 Teopernueckas MexaHuKa
b1.0.14 Opranunueckast XUMHS

b1.0.15 Amnamutuueckass XuUMHS U (PU3UKO-XMMHUYECKHE 2
METO/Ibl aHAJIN3a

b1.0.15 Amnamutuueckass XUMHA U (PU3HKO-XMMHUYECKHE

METO/Ibl aHATIN3a 3
B1.0.16 ®usnueckast 1 KOJUIOUIHAS XUMUS

b1.0.24 DKojorudeckas IIPOJI0BOJILCTBEHHAs
0€301acHOCTb 4
b2.0.02(Y) YueOHas mpakTHUKa, TEXHOJIOTHYECKas

b1.0.30 buoxumus 5
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b1.0.31 DnexrporexHuKka 1 IEKTPOHUKA
b51.0.33 O06uiast numeBas MUKpOOUOJIOTUS

b1.0.36 IlumeBas xumus 6
b2.0.04(I1n) [IpousBoacTBeHHas IIPaKTHKA,
MPEIMIUIOMHA B T.4. HAYYHO-HCCIIEA0BATENIbCKas paboTa 8

b3.01 IloxroroBka K mpoleaype 3alluThl

BBIITYCKHON KBaJIM()UKALIMOHHOM pabOThI

* Omanul hopmuposanus komnemenyuil 8 npoyecce 0C80eHUsL 00PA308AMENLHOU NPOSPAMMbL
ONpeoenaomcs Cemecmpom UsyeHus OUCYUNIUH U NPOXOICOEHU NPAKMUK.

n 3amuTra

7.2. Onucanmne nmoka3areJien HHAUKATOPOB JOCTHKCHUS KOMIIeTEHIIUIl Ha PA3JTHYHBIX 3TAanax ux
(l)OpM]/IPOBaHI/Iﬂ, ONMUCAHHUEC IIKAJ OCHUBAHUSA

JIns OLIEHKW 3HAHMM, YMEHHI, HAaBBIKOB M WHIMKATOPOB JIOCTHKEHHUS KOMIIETEHUUWA IO
JTUCIHIUTNHE TPUMEHSETCS OaJTbHO-PEHTHHIOBasl CHUCTEMa KOHTPOJS W OICHKH YCIIEBaeMOCTH
CTyAeHTOB. B ocHoBY OamibHO-peiitunroBoit cucremsl (BPC) nonoxeHsl NpUHIUIBL, B COOTBETCTBUU
C KOTOpeIMH (OpMHpOBAaHWE pEUTHHTA CTyJEHTa OCYIIECTBISETCS B  XOJE  TEKYIIETO,
MTPOMEKYTOYHOTO KOHTPOJIS ¥ IPOMEKYTOUHOM aTTECTAIIMH 3HAHUA.

IIpomexyTouHAast aTTeCTANMS — DK3aMCH.

[Ipr MOIYIBHOW CHCTEME OCHOBHBIM CTUMYJIOM K PETYISIPHON paboTe CTYJACHTOB SIBIISICTCS
BO3MOYHOCTBH OBITH OCBOOOIKJICHHBIM OT CEMECTPOBOTO 3K3aMeHa (ITOJIyUUTh UX «aBTOMaToOM»). Jlyis
3TOTO CTYJICHT JIOJDKEH BBIIOJTHHUTD CJICIYIOIINAE YCIOBUS:

- HE IMETH TI0 MMPOMEXKYTOUHBIM MOTYIsiM O 6asios;

- €CJIM CTYACHT IO WUTOTAM TEKyIIero pelTuHra HaOpan B cemectpe 49-54 GammoB To OH
MOJIy4aeT, «<ABTOMATOM) OLIEHKY - «XOPOII0», 55 U BbHIIIE «OTJIHYHOM.

- MakcumainpHasi cymMmma 0ajlioB, KOTOPYIO CTYJEHT MOKET HaOpaTh 3a CEMECTp COCTaBIISIET
100 OamnoB, W3 KOTOPBIX Ha TEKYIIMH W TPOMEXKYTOUYHBIH KOHTPOJL oOTBOmuTCA 60 Oamios.
OcraBmuecs 40 GamoB - 3T0 cymMMa OallJIOB, KOTOPYIO CTYIAEHT MOXET HaOpaTh MO pe3yibTaTaM
MIPOMEXKYTOUHOM aTTecTaluu (IK3aMeH).

CryneHT, MOJYYMBIIMKA MO HUTOraM TEKYIIEro U MPOMEKYTOYHOrO KOHTpOJIS MeHblie 45
0aJIoB, HE MOYKET MPETEHI0BATh HAa OLIEHKY «OTJIMYHO.

HNHaukaTopbl 10CTHKEHUS] KOMIIEeTeH Uil *

K CooTBeTcTBME MHAMKATOPA JOCTHKEHUS] KOMIIeTeHIIUH
oau
A IUIAHUPYEMbIM pe3yJibTaTaM 00y4eHUsI 1 KPUTEPUSIM HX
HAMMEHOBAHU
OlleHUBaHM
e unaukaropa | Ilnanupyemsie = = v =
OCTHIACH S esvanrary | AHEMAIbHbIH NOPOrOBbIii cpeaHuii BBICOKMIi
pesy 0-59 60-69 70-84 85-100
KOMIIeTEHIM U o0yueHust
Ouenka
, 3TANbI
HEYI0BJIETBO JOBJIETBOPUTE
0CBOEHMHA y Py P X0pOoIIIo OTJIMYHO
UTEJILHO bHO
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NI-lonk- 3HaTh: ocHoBHbIEe | He 3Haer YacTuuHO 3HAEeT HocratouHo 3Hae1 B nonHo# mepe
OcymecTpisier | MOTOKCHHS OCHOBHEBIE OCHOBHBIE OCHOBHBIE 3HAEeT OCHOBHBIE
pacuersl, KIACCHIECKOH 1 | MONOXKEHU TIONIOMKEHUA TIONIOMKEHUA TIONIOMEHUA
AHATH3UpPYeT KBaHTOBOH KIIACCHHIECKOM 1 | KIIACCHIECKOH 1 KJIACCHECKOH H | KIIACCHYECKOH 1
(U3HKH. KBaHTOBOH KBaHTOBOH (pU3MKH.| KBAaHTOBOM KBaHTOBOH
IOJIy4EHHbIE
(iN751978 (hu3uKw. ¢busuky.
pe3yIbTaThl U
COCTaBJISIET
3aKJIIOUYCHUE
1o
IIPOBEJAECHHBIM
aHaAJIN3aM,
HWCIbITaHuSM u | YMeTb: ctpouts | He ymeer ctponts| YacTuuHO ymeer JocraTouHo Bnonue ymeer
FiCCTeI0OBaHMs | MATEMAaTHYECKHE | MATEMaTHYECKHE | CTPOMTH YMeEET CTPOUTH CTPOUTH
M MOZENH MOJIEIH MaTeMaTH4ecKre MaTeMaTH4ecKue | MaTeMaTH4ecKue
(1-3TaH) q)n3nqefknx (bn3nqefknx MOJEIN MOZEIN MOIEIN
SIBJICHUH, SIBJICHUH, (uznueckux (uznueckux ¢buzryecKnx
MIPOBOJIUTH MIPOBOJIUTH SIBJICHUH, SIBJICHUH, SIBJICHUH,
¢busnueckuit ¢busmuecknit TPOBOJIUTH MPOBO/INTH MIPOBO/INTH
9KCIIEPUMEHT, IKCIIEPHMEHT, ¢usnuecknit ¢usnuecknit ¢buznuecknit
aHaJIM3UPOBATh aHaJIM3UPOBATh IKCIIEPUMEHT, IKCTIEPUMEHT, IKCTIEPUMEHT,
pe3ynbpTaThl pe3ynbTaThI aHaIM3UPOBATh pe- | aHAJIU3UPOBATH aHaIU3UPOBAThH
OKCIICpUMEHTA OKCIICpUMECHTA. 3YyJIbTAThbl PE3yabTaThI PE3YyIbTAThI
DKCIIEPUMEHTA. IKCIIEPUMEHTA. IKCIIEPUMEHTA.
Bnaners: He Biagee] Yactuuno Braaneel [loctaTouHo Bnaneer Ha
METOJaMU METOJaMU METOJaMU BJIAJACCT BBICOKOM YPOBHE
UCCIIE0BaHUS UCCIIE0BaHHUS UCCIIE0BaHUS METOJIaMH METoJIaMu1
(busnueckux (buznueckux (uznueckux UCCIIE0BaHHUS UCCIIEeIOBAHUS
SIBJICHHI. SIBJICHUIA. SIBJICHUIA. (uznueckux ¢bu3nyecknx
SIBJICHUM. SIBJICHUM.
N-20mnk-2 3HaTh: ocHOBHbIEe | He 3Haer Yactuuno 3HakoM c¢| JloctaTouHo OTau4YHO 3HAeT
Cucrematnsupy| usuueckue OCHOBHBIE OCHOBHBIMH BJIaJICET 3HaHUSM | OCHOBHbBIE
er pe3yibraThl | ABICHHS, (busnueckne (duznueckumu 0 OCHOBHBIX ¢buznueckne
HAYIHBIX (byHIaMEHTAJIbHBIE SBICHUS, SBIICHUSIMU, (r3HIecKux SIBIICHUS,
accnenopanui | NORTIA H 3aKOHEL (yHOaMeHTaIbHBI | (pyHAAMEHTAIBHBIM | SBJICHHUSX, (byHIaMEHTAIbHbIC
KJIACCHYECKOM U | € MOHATHA U Y TIOHSTHUSAMU U (yHIAMEHTAJIBHBI | TOHSTHUSA ¥ 3aKOHBI
COBPEMEHHOM 3aKOHBI 3aKOHaMU X MOHATHUSX U KJIaCCHYECKOH U
busznkw, KJIACCUYECKOM U | KJIACCUYECKOU U 3aKOHaX COBPEMEHHOI
COBPEMEHHYIO COBPEMEHHOI COBPEMEHHOI KJIaCCHYECKOW U | (DU3UKH,
Hay4HO- ¢buzukw, ¢buzukw, COBPEMEHHOU COBPEMEHHYO
TEXHUIECKYIO COBPEMEHHYIO COBPEMEHHON ¢bmsuKy, Hay4HO-
6azy. Hay4HO- Hay4HO- COBPEMEHHOU TEXHUIECKYIO
TEXHUYECKYIO TEeXHUYECKOH 0a30i] HaydHO- 6a3y.
6azy. TEXHUYECKOH
6aze.
Ywmers: npumenaty He ymeer Hactnyno ymeer | Xopomo ymeeT | B momHoil mepe
MIOTy4eHHBIE TIPUMEHSTH MPUMEHSTh MPUMEHSTh MOXET
3HaHUA 10 (PU3UKeE | MOIyYEeHHbIE MOJTy4CHHBIC MOJTy4CHHBIC MIPUMEHSTh
JUTS U3yICHUS 3HAHUSA 10 QU3HUKe| 3HAHWSA 10 PU3UKE | 3HAHUS MO (PHU3HKE MOTyICHHBIC

Apyrux
JACITUTIINH,
BBIIENATH
KOHKPETHOE
¢uzngeckoe
coJiep KaHue B
TIPUKIIATHBIX
3aJa4ax CBOeH
npoeccHoHaNBEHO
M IeATENLHOCTH.

JUTS U3YISHUS
Apyrux
JIUCIHILINH,
BBIAENATE
KOHKPETHOE
(uzngeckoe
coziepKaHne B
TIPHUKIIATHBIX
3a7a4ax CBoei
npodeccroHanbHO
M IeITeIbHOCTH

JUTSL M3YydeHUS
JPYrUX JTUCIUIUINH,
BBIJICTISITh
KOHKPETHOE
(uzngeckoe
COJIepIKaHHUE B
MPUKIIAHBIX
3aJ1a4ax CBOeH
npodeccroHATBHOMN
JIeSITeTbHOCTH

JUTS U3y4deHUS
Apyrux
JACLMILINH,
BBIIEIISATH
KOHKPETHOE
(uzngeckoe
coJiepKaHne B
TIPUKIIATHBIX
3aJ1a4ax CBOeH
podecCHOHANBH(
H IesITeNLHOCTH

3HAHUS 10 (PHU3HKE
JUTS N3y CHHS
ApYyrux
JACLMILINH,
BBIIEIISITE
KOHKPETHOE
¢busmaeckoe
coJiepKaHNe B
TIPUKIIATHBIX
3ajJa4ax CBOeH
npodeccroHaIbHO
H IeATENHLHOCTH

Bnaners:

METOJINKOHN

He Bnaneer

METOJINKOMN

Yactuaao BJIaACCT

METOIUKON

Xopo1io BiajaeeT

METOIUKON

OTJIMYHO BiaJeeT
METOJINKOH
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MPOBEICHUS
TEOPETUUECKHX,
SKCIIEPUMEHTAIIBH
BIX U
MPaKTUYECKUX
HCCIICIOBAHUM C
HCIOJIB30BaAHUEM
MHHOBAITMOHHBIX
TEXHOJIOT' U,

TIPOBEJICHUS MIPOBEJCHUS MIPOBEJCHUS
TEOPETUUECKHX, TEOPETUUECKHX, TEOPETUYECKHX,
SKCIIEPUMEHTAIIbH | SKCIIEPUMEHTANIbHBI| SKCIIEPUMEHTAIBH
BIX K X U TIPaKTUYECKUX | BIX U
MPaKTUYECKUX HCCIIeIOBAaHUM C MPaKTUYECKUX
WCCIIEA0BAaHUM C | HUCITONb30BAHHEM HCCIeA0BaHUH C
HCIIOJIb30BAHUEM | MHHOBAI[HOHHEIX HCIIOJIb30BaHUEM
WHHOBALIMOHHBIX | TEXHOJIOI'Ui WHHOBAIIMOHHBIX
TEXHOJIOT Ui TEXHOJIOT Ui

[IPOBEJCHUS
TEOPETUUECKUX,
SKCIIEPUMEHTAIIBH
BIX U
MPaKTUYECKUX
HCCIIEI0BaHUH C
HCIIOJIb30BaHUEM
HMHHOBAIIMOHHBIX
TEXHOJIOT U

*Ha sTamne ocBoeHHS JUCHUITIINHBI

Jlyis normycka K 9K3aMEHY, CTY/ACHT JOJDKCH Ha0paTh B XOJIe TEKYIIEro M MPOMEKYTOYHOTO

koHTpoJs He MeHee 40 OamtoB. Ecnmu ata cymma menbine 30 6auioB, TO CTYIACHT HE JOITYCKAeTCs K
sk3ameHy. Ecim 3ta cymma Oounbiie wiu paBHa 30, TO TyTeM JIOTOJIHMTENBHOTO OIpoca
(cobecemoBanme, KOHTPOJIBHBIA OMpOC, TeCT, pedepar) 3Ta cymMma MOXeT ObITh moBbimeHa n0 40
0asioB.

Ha sx3amene crygaeHt moxeT nonyduth 20 — 40 GammoB. MakcuManbHBIA OaJlT TIPH KaXK IO

MOBTOPHOW Tepecnave ymeHbmaetrcss Ha 10 GayoB. Ecim OTBETHI CTyEHTa OIICHUBAIOTCS CYMMOU
6amtoB Menee 20, To cTyaeHTy BoicTaBisieTcs: 0 GayioB.

Ecmu mo wroram peiituara cryneHt HaOmpaer 40-48 GamioB, To OH JOMycKaeTcs K caade

sKk3aMeHa u octanbHbie 20-40 6a/UTOB OH MOJTydaeT Ha 3K3aMeHe.

CrynenT, HaOpaBUIMII MO UTOraM TEKYLIEro M MPOMEXKYTOUHOIO KOHTPOJS MO JUCIHUIUIMHE

Kpurepun oneHuBanus pe3yJbTaToB 00yUYeHHs

Menee 30 OaioB, MOCIE BCEX PAa3PEIICHHBIX OTPAOOTOK MOXKET TIOJYYUTh OIEHKY HE BBIIIE
«YZIOBIIETBOPUTEIHHO.

Ounenka Ikana Kpurepuu oneHuBaHus
OlleHUBAHHU
;|
3aCITy)KUBAET CTYJEHT, OCBOMBIIHI 3HAHNSA, YMEHHS U TEOPETUUECKHIH
Bricokuit MaTtepuas 0e3 IPoOEITOB; BEITOHUBIIIAN BCE 3aIaHMUSI,
YPOBEHB «5» 85-100 MpeyCMOTpEHHbIEe yIeOHBIM IJIAHOM Ha BRICOKOM Ka4eCTBEHHOM
(OTaIYHO) YPOBHE; MPAKTUIECKHE HABBIKH MPO(ECCHOHAIBHOTO TPUMEHEHHUS
OCBOEHHBIX 3HaHHH C(HOPMUPOBAHBI
Cpemmii 3aCITy)KUBAET CTYACHT, MPAKTUYECKH MOTHOCTHIO OCBOMBIIHNIA 3HAHUS,
pOBeHL «y 70-84 YMEHHUS U TEOPETUIECKHU MaTepral, yaeOHbIe 3aJaHUs HE OLICHEHBI
{50 omro) MaKCHMaJIbHBIM YHCIIOM 0aJlIOB, B OCHOBHOM C(HOPMHUPOBAIT
p MMPaKTUIECKHE HABBIKH.
HoboroBki 3aCIyKUBAET CTYJEHT, YACTHYHO C MPOOEIaMi OCBOMBIINN 3HAHUS,
p YMEHUS U TEOPETUIECKHI MaTepral, JM00 He BBHITOIHILT yueOHbIC
YPOBEHb «3»
60-69 3aaHus, 1100 OHM OLIEHEHBI YHCIOM 0aJlJIoB OJM3KUM K
(ymoBierBoputen
bHO) MHHHMAJTBHOMY, HEKOTOPBIE TIPAKTHUECKIE HABBIKU HE
c(hOpPMHUPOBAHBI.

WHUMAaNbHBIA TyKUBAaeT CTYIEHT, H BOMBIIMNA  3HAHUS, HUSA, W
M a 3ac aer cryne € OCBO 3Ha e
YpOBEHB «2» (HE 0-59 TEOPETHUECKUN MaTepuan, ydeOHble 3aJaHus HE  BBINOIHUI,
Y/IOBJIETBOPUTEITb MPAKTUYECKUE HABBIKK He C(HOPMUPOBAHBI.

HO)

7.3. KoHTpO/IbHBIE 32 JaHNS WIN HHbIe MaTepPUAJIbl, HEO0X0AUMbIe Il OLlEHKH
pe3yabTaTOB OCBOCHHS] MHAUKATOPOB NOCTHKeHUA KommereHUMH U-lonk2 UA-2onk-2
B IIpolecce 0CBOCHUsI 00pPa30BaTe/IbHOI NMPOrpaMMbl

7.3.2. TecTsl AJI TEKYIIEro ¥ MPOMEKYTOYHOT0 KOHTPOJISI 3HAHNN 00y4al0IHXCS

TecToBBIC 3a7aHUA
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1. 3aKoHBI ABH:KEHUS] MAKPOCKONMHUYECKHX TeJ €O CKOPOCTAMH, CPABHMMBIMHU CO CKOPOCTSAMH
cBeTa, H3Y4YaloTCH:

a) KHUHEMAaTHKOM; B) KJIACCUUYECKOU MEXaHUKOU;

0) crienabHON TEOpHE OTHOCUTEIIBHOCTH, I') KBAHTOBOW MEXaHUKOU.

2. YpaBHeHHE 3aBHCMMOCTH NMPOEKINH CKOPOCTH TeJIa OT BpeMEeHM:

X =2+ 3t (m/c). CooTBEeTCTBYIOIIECE YPABHCHUE MTPOCKIIMH TIEPEMEIIICHHS Tella
a) k=2t +3t2(m); 6) k=2t +1,5t2(m)
B) Ix=1,5 t2 (m); =3t + t2(m)
3. ABTOMOOMIb JBaXKIbI Npoexasa BOKPYr MocKBbBI 110 KOJIbLEBOI Aopore, JJMHA KoTopoil 109

. . r
KM. HpOH}]eHHbIH aBTOMOﬁI/IﬂeM nmyTh I H MOAYJIb €10 NepeMeliCcHUusA | | PaBHBLI
a) 1= 109 1w, I = 0 xoui; gy 1= 1l =218 s

6)1= 1T =0 w; M) 1=218 1w, T =0 xm.

4. Teno nBUKETCHA NOCTYNATEIbHO € NOCTOSSHHBIM YCKopeHHeM. Jlisi ompenejieHusi ero
KOOPJAUHAT HEOOXO0AMMO M I0CTATOYHO 3HATH

a) HAYaJIbHYIO CKOPOCTh, HAUYaJIbHbIE KOOPUHATHI, BPEMsI IBHIKCHHUS;

0) yCKOpeHue, Ha4aJIbHYI0 CKOPOCTh M HadaJbHbIE KOOPINHATHI;

B) HaYaJIbHYIO CKOPOCTh, YCKOPEHUE, HATIPABIICHUE JBUKEHUS,

') YCKOpEHUE, HadaJIbHbIE KOOPIMHATHI, BpEMsI JIBHKCHHUSI.

5. CkopocTh MaTepuabHON TOYKH, HAYMHAKOIIEH CBOE IBUKEHUE, H3MEHSIETCSl CO BpeMeHeM 110
3akony L () = 2t — 1 (M/c). Uepe3 Tpu ceKyH/IbI JJIUHA MYTH, POIIIEHHOT0 TOYKOIi paBHAa:

a) 6 m; B) 4 M;

0) 3 m; r)2 M.

6. Paznen (pu3uMKu, M3ydaroluii 3aKOHbI JBHKEHHS] MAKPOCKONMUYECKHX TeJ CO CKOPOCTSIMH,
MHOI'0 MEHbIIIUMHU CKOPOCTH CBETa B BAKyyMe Ha3bIBaeTcs

A) MONeKyIIpHOU HU3HKOI

B) xBaHTOBOI MeXaHUKON

C) pensITUBUCTCKON MEXaHUKON

D) HBIOTOHOBCKO¥ MEXaHUKOM

7. Cnnoco0HOCTDH TeJI MPHOOpPeTATh TO WJIH HHOE YCKOPeHHe MO/ eiiCTBHEM CHJIBI - 3TO

A) UHEPTHOCTb; C) unepnus;

B) rpaBuranus; D) macca.

8. U3 mepeuucieHHbix Huxke equHun: 1) Heioton; 2) mxoyian; 3) Barr; 4) kuiorpamm —
exuHunei cuiael B CH aABJIsIeTCA

A) 3; B) 4; O)1; D) 2.

9. bpoleHHOe MO/ YIJIOM Ol K TOPHU30HTY TeJI0 MAaccoii M NMpu3eMJId Joch Ha paccTosiHuu | or
MecTa Opocanusi. Padora cuiibl TszkeCcTH paBHA

A) Hymio; B)mgh; C) mg | cosa,; D) mg | tga.

10. ITox neiicrBueM cuibl 20 H Tesio Maccoii 8 Kr IBHKETCSl M0 TOPU30HTAJIBHOM IMJIOCKOCTH
paBHOMepHO U npsiMoJinHeliHo. Ko3dduuneHT TpeHusi npuMepHo paBeH

A) 2,5; B) 12; C) 0,25; D) 0,4.

11.BexkTopHas BeJIMYMHA, MO1YJIb KOTOPOii paBeH NMPOU3BEAEeHUI0 MACChl TOYKH HA ee CKOPOCTb,
COBIAIAOIIAS 110 HANIPABJIEHUIO CO CKOPOCTHIO, 3TO

A) UMMyInbC; C) MOMEHT CHUJIBI;

B) cuna; D) MomeHT uMItynbca.

12. IToTeHIUAIbHAS JHEPT U BCerjaa

A) osoxuTeNbHA

B) MoskeT ObITh Kak MOJIOKUTEIHHON, TAK M OTPULIATEILHOM

C) mocTosiHHA

D) nmuccumnaruBHa

13. PaboTa KOHCEepBATHBHBIX CHJI CBA3aHA ¢ KHHETHYECKOIl SHeprueii
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A) A1z = Eux — Ew; C) A1 =E«w — Exi;

B) A1» = grad Es; D) A1z = mv2.

14. Pa60oTa KOHCEPBATHBHBIX CHJI CBSA3aHA C MOTEHIMAIBLHOM dHepruei
A) A12 = Ep — Epi; B) A12 = grad o;

C) A1z = -grad o; D) A1 =Epi —Ep;

15. KuHeTnuyeckasi 3Heprus Bcerja

A) oTpunarenpHa

B) Mo>xeT ObITh Kak M0JIO)KUTEIbHON, TaK U OTPULIATENILHOMN

C) nosnoxutenpHa

D) nocrosinna

16. MMoabemMHublii kKpaH B TedeHun 20c mogHUMAaeT ¢ 3eMun rpy3 maccoii 200kr ¢ yCcKopeHHeM
0,2m/c%. Kakasi pa6oTa BBLINOJIHEHA NPHU MoAbeMe rpy3a?

a) 4-10%1Tx; 6) 8-10*1Ix; B) 6,28 10°JIx; r) 5-108Tx.

17. 3anac nmoTeHHUATBLHON HEPrUH YNPYro Ae)OpMUPOBAHHONH NPYKHHBI NMPH yYMeHbIIEHUH
aeopmanuu B 3 pasa:

a) yBenuuuTcs B 9 pas; 0) ymeHbIIUTCS B 9 pas;
B) yBENMYMTCA B 3 pasa; I') YMEHBIINUTCA B 3 pasa.
18. EnnHHMIIa MOTeHIHAILHOI SHeprun B cucteMe CHU MoxkeT ObITH BhIpaKeHA B BH/IE:
a) Kr'M-c?; 6) kr-m-c; B) KT"M%C?; r) krm e,
4. KakoBa ¢GopMyiia MeXaHUYECKON PabOThI
A

a) FScosa 6) PAv:. ) Fucosa .y t
19. BoiOepuTte popMyJ1y NOTEHIIUATIBLHOI IHEPIHUH CKATOM NMPYKUHDBI:

mo® kx? y M
a) 2 ; 6) 2 ; s MIh. r) r.

20. HpioTOHOBCKAsi MEXaHMKA MPeANoJaraeT 4ro
A) B pa3HBIX CHCTEMaX OTCUETa BPEeMsI T€YET OJIMHAKOBO
B) Bpems TeueT HEO IMHAKOBO

’ K
C) B CUCTCMC OTCUCTA K BpEMA TCUET 6BICTpee, YE€M B CUCTEMC

' K
D) B CUCTCMC OTCUCTA K BpEMsA TCUCT MCJICHHEC, UYEM B CUCTEME .

21. IlpeoopazoBanus I'ainiiess ”MeIOT BU/ NPHU ABUKEHUH CHCTEMbI K ,OTHOCI/ITCJILHO K
A) x=xX'-Wt, y=y',Z2=2", t=t’; 0 x=xX"+W, y=y', Z2=2", t=t’;
) X=X +Vt, y=y', Z=7" 11", py X=X +Vt, y=y', Z=Z" t1>t"

22. Tlpoekuuu BEeKTOpPa CKOPOCTH NpPHU mepexole oT cucrembl K Kk cucreme K npu V<<C
npeoopasyrorcs

v .=v, -V, v, :uy', v, =0, ; o v, =UXI +V, v, ;tuy', v, =UZ';
B v, =UXI +V, D, :Uy', v, =UZ'; D) v, =UX‘ +V, v, :Uy', v, iUz'.
23. YckopeHHe 4acTHIbI OTHOCHTEJIBbHO cucteM K u K* MMEIOT BH]I
A a=a; B a>a: c)a<a; D) a=a.
24. Cuaa neiicTBYIOIIASl HA YACTHIY OTHOCHTEJILHO cucTeM K u K HMeeT BH/I
A) |f>|?; B) |E<|E'; C)F=|f'; D) F=F"

25. MrHoBeHHOe 3Ha4YeHHe YIJI0BOi CKOPOCTH onpee/sieTcsi BbIpaskeHueM
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_Ap _dg o4 0=?

o=—"
A At.g  dt. o dt°. p

26. YriioBoe ycKopeHHe B JaHHbIi MOMEHT BpeMeHH BbIpaxkaeTcs GopmyJioi

A d d
,3=£ IB=£ ﬂzﬂ ﬂ=Q
Ay At dt; o dt;p T

27. JInHeiiHAs1 CKOPOCTH CBSI3aHA C YIJIOBOI — (popmy.ioii

A V=Ro. B) U=w/R. c) =R, D) V=w?/R
28. YrioBasi CKOPOCTb €CTh BEKTOP M HANIPaBJIeH

A) nepneHAuKYISIPHO TUIOCKOCTH YyepTexka

B) mapanienpHO MI0CKOCTH YepTeka

C) no kacarenbHON K OKPY>KHOCTH

D) Bnons ocu BpaieHus, o0pas3ys ¢ HanpaBJIeHUEM BPALICHHS IPAaBOBUHTOBYIO CUCTEMY
29. HopmaibHoe ycKOpeHHe CBSI3aHO € YIJIOBOI CKOPOCTHIO (hOpMYT0ii

a_ =awR? a =w’R
A) N ; c) n )
a =wR a =w’/R
B) N ; D) n :
30. TpyOka Iluto u3zmepsier
A) TIOJTHOE JaBJICHUE; C) nuHaMHuuecKoe;
B) cratnueckoe naBnenue; D) rugpocratnueckoe gaBieHUE

31. Tpyoxa Iuto — [Ipanarasi usmepsiet

A) ITMHAMUYECKOE JaBJICHUE

B) pa3zHoCTb MOJIHOTO ¥ TUHAMHUYECKOTO JaBJICHUN

C) craruueckoe aBiacHUE

D) runpocrarnueckoe gaBiacHUE

32. Kuakoctb TeyeT 4epe3 TPyOy C mepeMEeHHBIM ce4eHHEM, CKOPOCTb TeYeHHs KHIAKOCTH H
JaBJIeHHUE JKUJAKOCTH HA CTEHKH TPYObl HMEIOT MaKCUMAJIbHbIE 3HAYEeHHs B cedeHuu (S1 > S)

A) 2; C) ckopoCTh MakCUMaJIbHA B 1, 1aBJICHHE - B 2;

B) 1; D) ckopocTs MakcuMalibHA B 2, AaBieHUE — B 1.

33. ®opmy.a CTokca A5 MaJEHbKOI0 IIAPUKA, IPH €ro IBMKEHUH B *KHIKOCTH UMeeT BH/

F=2xrnv. 0 F=6znro.

A)
F=3 F=nr
B) L. D) nro
34. Iloanast MexaHn4YecKasi YHEPrusi MOKeT ObITh MPEICTABJIEHA B BH/IE:
a) E=E, +E,; ©6) E +E,=const; B) A=E,_ —E,
35. MexaHH4YecKH CHCTeMbl, Ha Tejla KOTOPBIX [IeHCTBYIOT TOJbKO KOHCEPBATHBHbIC CHJIbI
Ha3bIBAKOTCHA:
a) AUCCHUIIaTUBHBIMU B) HHCPUHUAIIbHBIMU
6) KOHCCPBATHBHLBIMU;, F) HCUHCPpIUAIIbHBIMHU.

36. Umnyasc Tena, IBH:KYyHierocsi co ckopocrsio 10 m/c, paBen 20 kr m/c. Uemy paBHa
KHHeTHYeCcKasi JHeprus rejia?

a) 10 JIx; 0) 20/1x; B) 100/1x; r)200/1x.

37. Temneparypa no mkaJje Lleabcus, cooTBeTCTBYIOIAA A0COTIOTHOMY HYJII0, pABHA
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A) 0°C; B) — 273,15 °C; C) 273,15 °C; D) 273,15 K.

38. Ilpu naBiaenun raza 140 xlla u Temneparype 240 K ero oobem pasen 50 . KosuuecTBo
MoJleii ra3a paBHO

A) 3.5; B) 1,5; 0)0,5; D) 2,8.

39. MoayyeHHoe cuUCTEMOH KOJIU4YeCTBO TelioThl AQ, u3menenue BHyTpeHHeil sHeprun AU u
COBepIIIeHHAsl CUCTeMOii padoTa AA CBsI3aHBI COOTHOIIIEHHEM

A) AQ = AA/AQ; C) AQ =AU+AA;

B) AU = AQ/AA; D)AQ = AU/AA.

40. B ogHOM MoJI€ CO/IePKUTCH

A) 6 - 10% kr BemecTsa; C) 6 - 10?° yriaepoHbIX eIMHHUIL;
B) 6 * 10?% rpammoB BemecTBa D) 6 - 10?% monekym.

5. Ilpomecc M3MEHEHHUS COCTOSIHMSI TE€PMOJAMHAMMUYECKON CHCTEMBI, MPU KOTOPOM OTCYTCTBYET
TEII000MEH MEXIy CUCTEMOM M OKpYXKarollel cpeioi, Ha3bIBaeTCs
A) U30XOpUYECKHUM; C) uzobapuyeckum;

B) agnabaTtuueckum; D) nzorepmuueckum.

41. Eciin B HEKOTOpPOM Ipolecce cyMMa padoThl ra3a U ero BHyTpeHHell 3Hepruu pasHa 0, To
TaKo# npouecc siBJIsAETC:
a) annabaTuyeckuM; 0) n300apUIECKUM; B) M30XOPHBIM; T') TAKOU MPOIIECC HEBO3MOKEH.
42. TIpouecc, B KOTOPOM TeNJI0eMKOCTh O0CTaeTCsl MOCTOSIHHOM, HA3BIBAETCS
a) aquabaTHbIM; 0) MOJUTPOINHBIM; B) U300apHBIM; I') H30XOPHBIM.
5. VI3oxopHast W m300apHas yjenbHbIE TEIIIOEMKOCTH COOTBETCTBEHHO paBHHI 3,14-10% Jx/kr-K u
5,23-10°% JIx/kr-K. HaiimTe MONSpHYIO Maccy.
a) 4-10° xr/monb; 6) 8-107 kr/Mons; B) 1210 kr/moms; T) 210 kr/mMoB.
43. Cuia BHYTPEHHEro TpeHHUsl MexK1y ABYMsI CJIOSIMH ra3a NoJ4YMHSIeTCsl 3aKOHY
A) bonbiimana; B) ®uxka; C) Herotona; D) ®ypse.
2. Eciu d — 3pexTHBHBIH THaMeTp MOJICKYJIbI Ta3a, a N — KOHIEHTPALUS MOJICKYJI ra3a, TO CPeaHss
JUTHHA CBOOOTHOTO TIpoOera MOJIEKYII ra3a paBHa
5.

< ﬂ >= A < i >= 12

A) d 2. C) \/Eﬂd n.
_2r

<A>= <A>= @
B) dn : D) T -n2 .
44, Yepes nMIMHAPHYECKHIT MeTAJJIHYECKU CTepPKEHb PATUYCOM 1 M JJIMHO# |1, mpu pa3HocTH
Temmnepatyp y ero koHumoB AT; 3a 1c ocymecTBiasiercsi Temyionepenada >Heprun 4 Ix. Ipu

pasHoctu Temneparyp AT, = 2 AT1 u paguyce 2 = 2 r, 4epe3 cTep;KeHb M3 TAKOI0 Ke MaTepHaJa
TaKOM e JUIMHBbI Oy/eT NepeiaHa SHeprus, paBHas

A) 32 JIx; B) 16 Ix; O) 1 Ox; D) 8 JIx.

45. IlepeHoc 3Hepruu B (popMe TENJIOThI NOAYUHSICTCS 3aKOHY

A) Oypee; B) Bonbumana; C) ®uxa; D) Herorona.

46.  ®uznyeckasi BeJIMYHHA, ONIpeaesieMasi KaK IMIOJbHbIA MOMEHT eNHHIIbI 00beMa
ANAJIEKTPHKA, HA3bIBACTCS

A) HanpsDKEeHHEM; C) HanpsKEHHOCTHIO;

B) nosnsipuzoBaHHOCTHI0; D) norenumanom.

47. dusuyeckas BeJMYMHA, onpeaessieMas padoToii Mo nepeMeieHNI0 eTUHNYHOT O
MOJIOKUTEJILHOI0 3apPsiia PH yAAJeHUH ero U3 JAHHOUH TOYKH NO0JIf1 B 0eCKOHEYHOCTD,
Ha3bIBaeTCs

A) moTeHIaIoM; C) HanpsKEHHOCTHIO;

B) nanpsokenuewm; D) monsspu3zoBaHHOCTEIO.
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48.  HanpskeHHOCTb 3JIEKTPUYECKOr0 MOJs H3MePSAIT ¢ NOMOIbLI MpodHOro 3apsaa (.
Ecyin BetuunHy npo0HOro 3apsiia yBeJIM4uTh B 2 pa3a, TO MOAYJIb HANIPSAKEHHOCTH

A) yBenuuutcs B 2 pasa; C) He usmeHuTcs;

B) ymensiuTcs B 2 pasa; D) yBenuuurcs B 4 paza.

49. KonaeHcarop MOAKJIIYEH K HCTOYHHMKY MOCTOSSHHOro Toka. Eciaum yBesmuyuts B 2 pa3a
paccTosiHHe Mexk1y OOKJIAAKAMM KOHAEHCATOPa, TO JHEPrusl 3JIeKTPH4YeCKOro IOoJsi BHYTPH
KOH/IeHCcaTopa

A) HE UBMEHUTCS; C) yBenuuurcs B 4 pasa;

B) ymenbiuTcs B 2 pasa; D) ymenbiutcs B 4 pasa.

50. Iliockuii KOHIEHCATOP MOAKJIKYEH K HCTOYHUKY MOCTOSIHHOro Toka. Ecam miomans
IUIACTHH YMEHBIINTCS B 2 pa3a, TO 3aps/l Ha 00KJIA/IKaX KOHJAeHcaTopa

A) ymensmures B 4 pasa; C) He u3meHuTcs;

B) ymenbiuTcs B 2 pasa; D) yBenuuures B 2 pasa.

51. Kakas ¢usnueckasi BeJIfUMHA onpeessieTcsl OTHOIIEHHEM HANPSKeHUs] HA y4YacTKe LeNu K
cuJjie Toka?

a) cliia ToKa; 0) HalpsHKEHUE, B) aJieKTpuueckoe conpotusienue; 1) IC

52. Kakasi u3 npuBeJeHHbIX HH:Ke (hopmy 1 BbIpaskaeT 3akoH OMa /U1 NOJTHOI Lenu

=2 |=—*
a) R - 6) R+r: B)A=|UA'[;F)P=|U.
53. Cro BaTHasi JlaMIa HAKAJMBAHMS, PpaccUMTAHHAsi Ha HanpsokeHue 220B, umeer
CONpPOTHUBJICHUE, pABHOE:
a) 4840wm; 0) 2200m; B)2240wM; r) 220Mm.
54. TII0THOCTHL TOKA B JIEKTPoje, IJIOMAAbL cedeHHs Kotoporo 18cm? pasna 2A/m°. Kakosa
IUIOTHOCTH TOKA B MPOBOASIIEM KOHType ¢ S=0,5¢M>?

a) 36A/M?; 6) 72A/M?; B) 9A/M?; r) 1A/M?

55. 3akoH B3anMo/1eliCTBHS MPOBOAHUKOB ¢ TOKOM OTKPBLI

A) Kymnos; B) ®apaneii; C) Oma; D) Ammep.
56. Boipa:keHu10 11t Moy st cuiibl JIopeHIia cooTBeTCTBYeET (popmyJia
A) F=JBL sin a; C)F=qVBsinaq;

B) F=qE; D) F=qVB cos a.

57. TpaeKkTopusi NpOTOHA, BJieTeBIero B MAarHuTHoe mojie mox yraom o = 90° k BekTOpy
UHAYKIIMHA MATHUTHOTO 1OJIsl, IPeACTaBJIsAET CO00i

A) BUHTOBYIO JIUHUIO; C) mapabomny;

B) okpyxHOCTB; D) npsmyro.

58. DHeprusi MAarHUTHOTO TOJIsl, CO3JAHHOTO PAMKOii, M0 KOTOPOiIl MPOTEKAeT IJIEKTPHUUECKHIt
TOK J, Npu yBeJIH4eHUHM B 2 pa3a

A) yBenuuuTcs B 2 pasa; C) ymenbIuTCs B 2 pasa;
B) yBenuuutcs B 4 pasa; D) He nu3meHuTcs.

59. EAHnna MarHUTHOWH MHAYKIIUM HA3bIBAETCsl

A) tecna; B) BarT; C) renpu ; D) BeGep.

60. 3a 3 cekyHAbI MArHMTHBIH MOTOK, NMPOHM3BIBAIOIIUII NMPOBOJOYHYI0 PAMKY, PABHOMEPHO
yBeanunics ¢ 6 Bo 1o 9 Bo. 3nauenne 3/[C nHAyKIMu B paMKe paBHO

A) 0 B; B) 3 B; O) 1B; D) 2 B.

61. B KOpPOTKO 3aMKHYTYI0 KATYIIKY BJABHIalOT MOCTOSIHHBIH MAarHUT: O/IMH Pa3 ObLICTPO, BTOPOH
pa3 MejieHHO. CpaBHHTE 3HAYeHUsS] MHAYKIIMOHHOI0 TOKA, BOSHMKAIOLIET0 PH 3TOM

A)J1> o B) J1 < Jy; C) =y D)Ji=J=0.

62. Ilpm paBHOMepHOM YyMeHbIIEHHM CWJbI TOoka oT 3 A g0 1 A 3a 2 cexkynabsl JJC
CAMOMHIYKIHM B KATYIIKe ¢ HHAYKTUBHOCTBIO L =2 I'H paBHa

A) 4 B; B) 2 B; C) 8 B; D) 1 B.
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63. KonaeHcaTop BK/IIOYEH B lellb NEPEMEHHOr0 TOKa CTaHAapTHOI 4yactorhl. HanpsikeHue
ceru 220 B. Cuiia Toka B 1lenH 3TOro0 KoHaAeHcaTopa 2,5 A. KakoBa emkocTh KOHAeHcaTopa?

a) 18 mx®; 0) 36 MkD; B) 36 n®; r) 18 n®d.

64. KakoBo MHIYKTHBHOE CONPOTHBJIEHHE KATYIIKH MHAYKTUBHOCTHIO 0,3 I'n npu yacrorte 50
I'n?

a) 15 Owm; 0) 94 Owm; B) 47 Owm; r) 150 Om.

65. Eciin Tes10 coBepiiaeT rapMOHHYeCKOe CHHYCOMIATbHOE KoJedaHue ¢ aMImmTyaoii 10 cMm u
HavYaabHOHM ¢a30ii /6, TO B HAaYAIbHBIH MOMEHT BpeMeHH t=0 cMmelieHHe Tesila OT MOJIOKEHHUS
PaBHOBeCHSI PABHO

a) 10 cm; 0) 0 cm; B) 5\/§ CcM; r) 5 cMm.
66. Yemy paBeH TmepHoJ CBOOOAHBIX JJIEKTPUYECKHX KoOJIe0aHUH B KOHTYpe, ecJH

MaKCHUMAaJbHbBIA 3apsdAa KOHACHCATOpAa (o, a MAKCUMAJIbHAasA CHJIa TOKA B KOHTYpe€ IO’)
o . lo . A . 1o
a) 27Z'I—, 6) 272'—, B) 27Z'|—2, F) 272'—2
0 0 0 0
67. AMl'[.]'II/ITy)]a FapMOHMYECCKHUX KO0JIeOaHUH Halps>KCeHUSA paBHa 10BT. quy PaBHO
IleﬁCTBymmee SHAYCHUC IICPEMEHHOT0 Haﬂpﬂ)KeHHﬂ?

a) 1T(;BT; 0) 10-+/2 Br; B) 5BT; r) OBT.

68. Heo0Xxo1uMbIM yCJI0BHEM HHTEePQ epeHIIUN SIBJISIETCS ... CBETOBBIX BOJIH.

a) HEM3MEHHOCTD; 0) KOTEPEHTHOCTh; B) U3MEHUHUBOCTD; T') HE3aBUCUMOCTb.

69. Ilpou3BeneHne reoMeTpuYecKoil IJMHBI NMYTH B cpele Ha a0COJIOTHBINH MNOKa3aTellb
npeJioMJIeHHs MocJie/lHeil Ha3bIBaeTcs

a) ONTHYECKOW NJIWHOW MyTH; 0) ONTHYECKOW Pa3HOCTHIO XOJa; B) IIMPUHOW WHTEPhEpPEHITMOHHON
MOJIOCHI; T) Pa3HOCTHIO (a3.

70. SIBjieHue uHTepdepeHUHH CBeTa MOATBEPKAaeT (PAKT, UTO CBET — 3TO IIEKTPOMATHUTHOE
u3JIydeHue odJiajgamwiiee ... CBOMCTBAMM.

a) KOPIYCKYJISIPHBIMH; 0) BOJTHOBBIMH; B) SIICPHBIMH; T') TEIIJIOBBIMH.

71. Ha nudpakuMoHHYI0 pelleTKY HOPMAJIbHO MajgaeT MOHOXPOMATHYECKHMH CBeT C JIJIMHOM
BOJIHBI 600 HM. OnpenesuThL HAUOOJBLIIUI MOPSAOK CIIEKTPA, €CJIM ee MOCTOSTHHASI PaBHA 2 MKM.

aym=3; 6)m=4; B) mM=12; rym=3;
72. YCJI0BHIO TJIABHBIX MAKCMMYMOB TH(PPAKIIMOHHOI pelIeTKN COOTBETCTBYeT opmy.ia:
a) a Sinp = = mi; 6) d sinp = £ mi; B) d sing = = (2m+1)A/2;

r) a sing =+ (2m+1)A/2;

73. BeckoHeYHO MaJble 3J1eMEHThI JII000I 3aMKHYTOH MOBEPXHOCTH, OXBATHIBAIOIIHE MCTOYHHUK
CBETOBBIX BOJIH HA3bIBAIOTCS ... HCTOYHHKOM.

a) peaJbHbIM; 0) TOUYCUYHBIM; B) (DMKTUBHBIM; ') CBEPXMOIITHBIM.

74. Kaxoii ¢gopmy.Jioii Bbipa:kaercs 3akoH Mauoca?

lemax_lmin _1

a) Imax+|min;6)|:|0'cosza; B)EZA'COSCOt; r) IO 2 ecm.

75. HampajieHue, BI0Jb KOTOPOro OOBIKHOBEHHBIH M  HEOOBIKHOBEHHBIH  JIy4Hu
PacnpoCTPAHAIOTCH He Pa3sAe/sIuCh U ¢ OAMHAKOBOH CKOPOCTHI0 HA3bIBAETCH:

a) ONTUYECKOH OChI0; 0) TITaBHBIM CEUECHHUEM;

B) IJIOCKOCTBIO MOJIAPU3ALNH; T) JIy4€BOM MOBEPXHOCTHIO.

76. luXpou3mMoM Ha3bIBaeTcs

a) sIBJICHHE, P KOTOPOM OJIUH U3 JTy4el MOIJIOMAEeTCsl CHIIbHEE IPYroro;

0) BbIJIeJIEHUE JIMHEHHO MOJISIPU30BAaHHOTO CBETA U3 €CTECTBEHHOTO MJIM YaCTUYHO IMOJIIPU30BAHHOTO;
B) pasJiesieHHe Jyda BHYTpHM KpUCTajula Ha 2 Jiy4da, paclpOoCTPAHSIONUIMXCS ¢ Pa3HBIMH CKOPOCTSIMHU B
pa3IMYHbIX HAIIPABJICHUSX;

I') IpeBpalleHre H30TPOITHON Cpeibl B AHU30TPOIIHYIO MOJ1 BO3ACHCTBUEM BHELTHUX YCIOBHIA.
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77. Ilocne noxnast odpasyercsi paayra. 310 BbI3BAaHO TeM, YTO OeJiblii CBeT, COCTOSIIMI U3 BOJIH
Pa3HOii JUVIMHBI, KATJISIMH BO/IbI I0-Pa3HOMY:

a) TOTJIOIAeTCS; 0) pacceuBaercs; B) OTpaXKaercs; ') IPEeTOMIISIETCS.

78. Ha kakylo QJMHY BOJHbI NPHUXOAUTCH MAKCHMYM H3JIy4YeHHsi a0COJIIOTHO YEpPHOIo Teia,
MMeIoIIero TeMnepaTypy 4eloBedeckoro riasa 37°C? b = 2,89-10° m-K.

a) 9,3:10° m; 6)9,3-10° m; 8) 8,9-10% m; 1) 8,9:10° m.

78. Kakoe Tej0 - 4YepHoe, Oejioe, cepoe, - 00JagaeT HauOOJbIIEeH W3Ty4YaTeJbHOMN
CIMOCOOHOCTBHIO?
a) yvepHoe; 0) Oes0e B) cepoe; I) BCe TeJia.

79. Ecaiu JJIMHA BOJIHBI, HA KOTOPYI0 MPUXOAUTCS MAKCUMYM H3JIy4YeHHs, yBeJIUYHMTCS B 3 pa3a,
TO TeMIlepaTrypa adCoJI0THO YepHOro Tesa

A) ymensmures B 9 pas; C) yBennuurcs B 3 pasa;
B) ymenbuTcs B 3 pasa; D) yBenuuurcs B 9 pas.
80. /[laBieHue, MNPOM3BOAMMOE CBeTOM MNPH HOPMAJIBHOM IIaJIcHHM Ha TOBEPXHOCTH
onpeaensercs:
F E h
a)Pzg; 6)P=?e(l+p); B)P:Z; r) P=pgh.

81. M3ay4enue yepHoro tesa, porodddexra, 3¢ppexra KomnroHa ciay:kar 10Ka3aTeJbCTBOM ...
NpeICTaBJICHUH 0 CBeTe.

a) KBAaHTOBBIX; 0) BOJIHOBBIX; B) KOPITYCKYJISIPHBIX M BOJHOBBIX.

82. U3 yTBep:kaeHuii 0 cBoiicTBaxX ()OTOHA MPABUJIbHBIM siBjsieTcs: 1) GOTOH — yacTunA
3JIEKTPOMATHUTHOIO 10JIs1; 2) GOTOH ABHKETCS B BelIeCTBE CO CKOPOCTHIO, MEHbIIeH CKOPOCTH
cBeTa; 3) GOTOH CylIeCTBYeT TOJIbKO B ABUKEHUM.

A) Tonbko 1,2; B) Tonbko 2,3; C) ronbko 1,3; D) 1,2,3.

83. Eciin 1J1IMHA BOJIHBI, HA KOTOPYIO NPUXOUTCS MAKCUMYM HM3JIy4eHUsl, yBeJIHYHMTCHA B 3 pa3a,
TO TeMIieparypa adCoJII0THO YEPHOI0 TeJIa

A) yMeHBIIUTCS B 9 pas; C) yBenuuurcs B 3 pasa;
B) ymensimuTcs B 3 paza; D) yBenuuurcs B 9 pas.

84. CniuH 3/1eKTPOHA paBeH

A) 1; B) Y5 O) 1/2; D) 2.

85. CniuH (poToHa paBeH

A) 1; B) Y55 C) ¥; D) 2.

86. KTo npeasioxKuT miaHeTapHy MojieJib aToMa?

a) Tomcon;  6) bop;B) Pesepdopm;r) bansmep.

87. B kakoii 00;1acTH cieKTpa HaxoaAuTcs cepus Jlaiimana?

a) B BUAUMOI1; 0) B ylnbTpadroIeToBoil; B) nH(ppakpacHOM.

88. I'maBHOe KBAHTOBOE YHCJIO ONMpeaesieT:

a) DHEPreTHYECKUE YPOBHU; 0) YHCIIO ICKTPOHOB; B) 3HAUCHHE MOMEHTA UMITYJIbCA; T') JUIMHY BOJIHBI
U3ITYYCHUSI.

89. Ilepuoa mosrypacnajaa u NOCTOSIHHAS MOJIYPACHaAa CBSI3aHbI COOTHOLIIEHUEM:

)T =1-In2; 6)T:In—2; T2 D A=T-In2.
A In 2
90. Y kakHX U3 NepeYrCJeHHbIX HUKe YACTUIl €CTh AHTHYACTHIIbI:
1) mpoToH; 2) HEUTPOH; 3) ANEKTPOH.
a) 1,2; 6) 1,3; 8) 2,3; 1) 1,2,3.
91. ATOMHOe 1IPO COCTOMT M3 MPOTOHOB U HEHTPOHOB. MeKay KAKUMH NMapaMH YacTHUI] BHYTPH
S/ipa 1elCTBYIOT siiepHble CHJIbI NPUTSKEHH.
1) IpOTOH-IPOTOH;  2) MPOTOH-HEUTPOH; 3) HEUTPOH-HEUTPOH

a) l; 0) 1,2; B) 1,2,3; r) 2,3.
92. Kakasi 31eMeHTapHas YacTHIA 00/1aJaeT HaUMeHbIeil Maccoil nokosi?
a) MO3UTPOH; 0) BNEKTPOH; B) MIOOH; T') HOH.
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7.3.3. 3aganus 1J1sl HOATOTOBKH K 0aJIbHO-PEeiTHHIOBBIM KOHTPOJIbHBIM MepONPHUSI THSM.
1 pefiTMHT KOHTPOJIbL
1. Ha kakue yacTtu noapasaeinsercs Kjaccuueckas (HEKBaHTOBasl) MEXaHUKa?
2. Yro Ha3bIBaeTCs MaTEpUATbHOW TOYKOW (YacTHIICH), aOCOJIOTHO TBEPIBIM TEJIOM, CIUIONTHON
cpenoi?
3. Yrto Ha3BIBAETCS TEJIOM OTCYETA, CHCTEMOM OoTcyeTa?
4. Yto Ha3pIBaeTCs TPACKTOPUEH, ITyTeM, IEpEMELIEHUEM ?
5. B xakux cuctemax oTcueTa M IpH KaKuX yCIOBHUSAX CIIpaBeAIuBbI 3aKk0Hbl HploTOHA?
6. Uto Takoe Macca, cujia U UMITYJIbC Tea?
7. Kakue ¢popmynupoBku BToporo 3akoHa HptotoHa BeI 3HaeTe?
8. [Ipu Kakux ycIOBUSX HAOIIOJAIOTCS MIEPETPY3KU U HEBECOMOCTh?
10. KakoBa cBsI3b MeX 1y KHHETHYECKOM dHEeprueit u padboton?
12. Kak cBsi3aHa moTeHIMaIbHas SHEPTHUS ¢ pabOTOM, ¢ CHUIION?
13. Yto Ha3BIBAIOT KHMHETHUYECKOW YHEPTUEH, MOTEHIINATbHON dHeprueit? OT 4ero OHU 3aBHUCAT?
14. Yemy paBHa NOTEHUMAJbHAS SHEPrUsl PACTSHYTOW NMPYXKUHBI, Teja, MOJHATOrO Haja 3eMIIeH; B
IPaBUTALIMOHHOM T10JIE?
15. Chopmynupyiite 3aKOHBI COXpaHEHUSI B MEXaHHUKE.
16. YTto ne)KUT B OCHOBE 3aKOHA COXPAHEHUSI UMITYJIbCA, SHEPTHH, MOMEHTA
UMITyJbca?

17. Kakue BeIMYMHBI HA3BIBAIOTCS WHBAPHAHTHBIMH?

18. Kak hopmynupyeTcst IpUHIIAIT OTHOCUTEIILHOCTH ["anmniiest Ha si3bIke MHBAPHAHTHOCTH ?

19. ChopmynupyiiTe TPUHIUIT OTHOCUTEIHHOCTH ODWHINTEHHA W TPHWHIMI MOCTOSHCTBA CKOPOCTH
CBeTa.

20. Kak cBsi3aHbI IMHEWHAS U YTII0Basi CKOPOCTH, JIMHEHHOE U YIIIOBOE YCKOPEHHE?

21. 3anummuTe OCHOBHOE YpaBHEHHE ISl BpPALIaTeIbHOTO IBUYKEHUS TBEPJOTO Teja.

22. Yto HA3bIBa€TCSI MOMEHTOM HMHEPIIMH TeJla OTHOCUTEIILHO HEMOABMYKHONU OCH?

23. Chopmynupyiite Teopemy llITeitnepa.

24. Kak onpenensieTcst paboTa NOCTOSTHHOU cuiibl? UeMmy paBHa paboTa IEHTPOCTPEMUTEIBLHOM CHITBI?
25. Urto Ha3piBaeTcs MOIIHOCTHIO? Kak 1o 3amaHHOW MOITHOCTH OomlpeneiauTh padoTy? BriBemute

dopmyry P=F -0

2 peiiTHHT KOHTPOJIb
. Chopmynupyiite TEOpeMy O HEPA3PBIBHOCTH CTPYH.
. 3anumure ypaBHeHHe bepHyIIM U yKa)KuTe BUbI JaBICHUN, BXOAALIMX B 3TO YpaBHEHHUE BEJIUYHH.
. UTo Takoe 1aMuHapHOE U TypOyJIeHTHOE TeueHUs?
. BeiBenute popmyiy Ilyaseitns u oObsicHuTe ee colepkaHue.
. UTo Ha3pIBaeTCs UJCAIbHBIM Ta30M?
. 3anumure 1 0OBbSICHUTE YpaBHEHHE COCTOSIHUSI UI€AIBHOTO rasa.
. Uemy paBHBI paOOThI IpH U30IpoIIEccax?
. UTo Ha3pIBaeTCs TEPMOJMHAMHUYECKUM MPOLIECCOM, H30JIMPOBAHHON CUCTEMOM, OOpaTHUMBIM U
HeoOpaTUMBIM Mpoleccamu?
9. Chopmynupyiite 1, 2, 3 Hauana TepMOJUHAMUKH.
10. Yemy pasen KIIJI naeanbHOM TEMIOBON MaIIMHbL?
11. Kaxoii nporiecc Ha3bIBaeTcs aanadbarnyeckuM. Hanmummre ypaBuenue [lyaccona.
12. CpopmynupyiiTe 3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsa.
13. Copmynupyiite u 3anummre popmyny 3akona Kynona.
14. Yrto HazpIBaeTCs HAMPSHKEHHOCTHIO 3JIEKTPUUECKOTO 1M0JIs1?
15. Yrto HazpIBaeTCs MOTEHIIMATIOM TOYKH AIIEKTPUYECKOTO TOJIs?
16. Yo HazpIBaeTCs IEKTPUUECKUM JUIIOJIEM?
17. KakoBbI yca0BHs BO3HUKHOBEHUS U CYIIIECTBOBAHMSI AJIEKTPHUECKOTO TOKa?

01N LN kW —
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18. Yo HazpIBaeTCs CHION TOKA, INIOTHOCTHIO TOKa? KaKOBBI MX €IMHUIIBI H3MEPEHUs?

19. Kak popmynupyercs 3akon Oma s ygactka nenu? 3anumute 3akoH OMa B nuddepeHnuansaoi
dopme.

20. Chopmynupyiite 3akoH [xoyms-Jlenna.

21. 3anummte U 00BsicHUTE 3aKoH bro — CaBapa — Jlarutaca.

22. 3anumute 3akoH Amnepa u cuity JlopeHia u o0bsSCHUTE UX.

23. YeM OTIIMYAIOTCS JIMHUM MarHUTHON WHAYKIMH OT JIMHUH HANPSHKEHHOCTH 3JIEKTPOCTATHUECKOTO
noJis?

24. OObscHUTE SBICHUS CAMOMHAYKIIMH U B3aUMOUHIYKITIH.

25. Chopmynupyiite nmpasuio JleHna.

26. Hanmumure 3akon @apanesi, 9To MOKa3bIBACT 3HAK «—»7

3 peTHHI KOHTPOJIb
. Kakoii Tox Ha3piBaeTcs nepeMeHHbIM? Kakoil TOk Ha3bIBae€TCsi CUHYCOUJAJIbHBIM ?
. 3anumuTe 3aKkoH OMa i IepeMEHHOT0 TOKa.
. MomiHoCTb, pa3BuBaeMas B LIeNU IEPEMEHHOI0 ToKa. 3anuimure GopMyay U 0ObICHUTE €e.
. OT 4ero 3aBUCHUT UHIYKTUBHOE COITPOTUBIIEHUE, EMKOCTHOE CONPOTHUBIIEHUE?
. O0001IIeHNeM KaKUX 3aKOHOB SIBJIsIETCSl Teopust Makcpeia?
. Uto moka3piBatoT ypaBHeHHs MakcBeiia B nuddepennmnanbaon Gpopme, mHTErpanbHoi Gpopme?
. UTo Ha3bIBaeTCS IUIOTHOCTHIO TOKA CMEIEHNUs?
. 3 yero cocrout mpocreimuii kouedaTenbHbIi KOHTYp?
9. Hanmmure popmyny Tomricona 6€3 akTHBHOTO COTIPOTUBIICHUSI.
10. Hamumwure 3aKkoHBI TapMOHMYECKHUX KoJieOaHUM JUid 3apsjia U CHIbl TOKa B KoJieOaTeTbHOM
KOHTYPE.
11. Yro Ha3piBaeTcst uHTEpepeHneit cBeToBbix BoJIH? HeoOxomumoe ycinoBue uaTephepeHIInm?
12. YUTto Ha3bIBaeTCsA KOT€pEeHTHBIMU BOTHAMU? Kak MOKHO MOJIyYHTh KOT€PEHTHBIE BOJIHBI?
13. 3anumuTe ycnoBus MAKCUMyMa U MUHUMYMa MIPU UHTEPPEPEHIIUU U OOBSICHUTE UX.
14. Chopmynupyiite npuniun [ oireaca-dOpenens.
15. Yro Ha3piBaeTcs MU(PpakIIMOHHON PEIISTKOM?
16. Kakoii cBeT Ha3bIBaeTcs ectecTBeHHBIM? [1osipr3oBaHHbIM?
17. O6bscaute 3¢ dext Keppa. B uem cytb 31010 sIBIICHHS?
18. 3anumure hopmyny u 06bsAcHUTE 3aKOH byrepa o moriomieHnn cBeTa BEIIeCTBOM.
19. KakoBsl oTinuus 1U(HPaKIUOHHBIX U TPU3MATHUECKUX CIIEKTPOB?
20. Yto HazpIBaeTCs aOCOFOTHO YEPHBIM TEIIOM?
21. Chopmynupyiite 3akonbl Kupxroda, Credana-bonsiimana, Buna.
22. 3anumute U o0bacHUuTe popmyny DitHmTelHa s hoTtordderta. UTo Takoe KpacHas TrpaHHIa
dhoTorddekra?
23. Chopmynupyiite aBa noctyinara bopa.
24. O6wsacuute Mojens atoma TomcoHna. Uto npesacrasiser codoit moaens Pezepdopna?
25. 3anumute U 00bsICHUTE (POPMYITY 71l SHEPTUH CBSI3U SApa.
26. 3anumuTe U 0O0BSICHUTE 3aKOH PaJIMOAKTUBHOTO pachaia.
27. Pacckaxure 00 o, § pacnanax 1 y - U3Iy4eHUH.

03O\ N KW~

7.3.4. IlepeyeHb BONIPOCOB BHIHOCMMBIX HA MPOMEKYTOUYHYIO aTTeCTALHIO
1. IIpeamer ¢puzuku. CBs3b GU3NKU C IPYTUMHU HAyKaMU U TIPOU3BOJCTBOM.
2. Mexannueckoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH JIBHKEHHUS.
3. [IpssmonMHEITHOE ABM)KEHNE MaTEpUAIbHON TOUKH.
4. JIBWKeHHE MaTepHaJbHOM TOYKM IO OKPYKHOCTH. CBsI3b MEXIy JIMHEWMHBIMM M YIJIOBBIMHU
XapaKTePUCTUKaMH JIBUKEHUS.
5. 3axonsl HeroToHa. Macca u cuina.
6. 3aKOH U3MEHEHUS KOJIMYECTBA JBIKEHUS (MMITYJIbCA).
7. 3aKOH COXpaHEHMsI KOJNYECTBA IBMKEHUN B N30JIMPOBAHHOU CUCTEME.
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8. Cwiipl B pupojie (cuiia ynpyrocTu» cuiia TPEHHsD» Cuila TSITOTEHMsl, LEHTPOCTPEMUTENIbHAS CUIIa,
CWJIbI MIHEPLIUH, CUJIA TSAKECTH).

9. PaboTa 1 MOIIHOCT®.

10. Kunetnueckasi 1 NoTeHIMaIbHAas 3HEPIUs. 3aKOH COXPaHEHUs DHEPTUHU.

11 .BpaiarenbHoe ABMKEHUE TBEPIOTO Teaa. OCHOBHON 3aKOH JUHAMMKH BPAILATEIbHOTO JIBUKCHUSL.
12.MomeHT uMIyabca. 3aKOH COXpaHEHMsI MOMEHTa uMIyinbca. KuHeTnueckass »Heprusi Tena,
BpAIIAIOIIErocs BOKPYT HEMOABUKHON OCH.

13. JIBuwxeHue xuakocTi. OCHOBHBIE MIOHSTHS U OTIPEINICHUs. Y paBHEHNUE HEPA3PhIBHOCTU CTPYH.
14.YpaBuenue bepHyiu u ero npuaoKeHue.

15.'apmoHHnueckue Koyie0aHus U €ro XapaKTepUCTUKH.

16.CroxeHnne rapMOHUYECKUX KOJICOaHUA.

17./]IlnHaMuKa KoJieOaTeTbHOTO IBUKCHUS MasTHHUKA.

18.3aryxaroiue 1 BbIHYKJIEHHbIE KOJIeOaHusl.

19.BosiHbl. YpaBHEHHUE BOJIHEI.

20.0OcHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO- KHHETUYECKOW TEOpUH.

21 .DKcnepuMeHTalIbHbIE Fa30BbIE€ 3aKOHBI U MTPOLIECCHI.

22.Ypasuenue Menpeneena - KnanelipoHa.

23.OCHOBHO€ ypaBHEHUE MOJIEKYJISIPHO - KHHETUYECKON TEOPHUN UJICATBHOTO Ta3a.

24.Yucno creneneit cBo0o1b1. BHyTpeHHss sHEeprus rasa.

25.TemmoemkocTh raza. ®U3NYECKH CMBICT YHUBEPCAIBHON Ia30BOM MOCTOSHHOM.

26.CkopocTh TMOCTYINATENbHOIO JBWKEHUS MOJIeKyNl rasa. Pacrpenenenue uuciaa MOJIEKyN IO
CKOPOCTSIM.

27.CpenHssi imuHa CBOOOIHOTO TIpodera.

28.5IBneHue nepeHoca B razax. Y paBHEHHUE NIEpeHoca.

29.VYpaBuenne nuddys3uu (3akon duka).

30.YpaBHeHHe TeIIONpoBOaHOCTH (3akoH Dyphe).

31 .YpaBHeHue BHyTpeHHETO TpeHUs (3akoH HproToHa).

32.PeanbHble Ta3bl. YpaBHeHue Ban - nep - Baanbca.

33.da3o0Bble npeBpaiieHus. narpaMMbl COCTOSHUS BEILIECTB.

34.00mue nmoHATUSA TepMOIUHAMHUKHU. [IepBoe Havamo TepMOJMHAMUKH.

35.Pabota mnpu uU3MEHEHHMH ero oObema, MPUMEHEHHE INIEPBOr0 Hayajga TEePMOJIUHAMHUKU K
nzonpoieccaM. YpaBHenue [lyaccona.

36.006parumsbie 1 HEoOpaTumble mporecchl. [{uki KapHo. Bropoe Hauano TepMoaMHaMHKH.
37.0nexktpuzaums Tel. OJEMEHTapHbI 3apsan. 3aKOH COXpPaHEHMS AJIEKTPUYECKOro  3apsja.
B3anmopelictBue anekTpuyeckux 3apsaaoB. 3akoH Kynona.

38.0Onekrpuueckoe nosie. Hanpspkennocts nonst. [lpunuun cynepniozunmu nosneil. [lotox Bexkropa
HanpsbkeHHocTu. Teopema Octporpazackoro - ['aycca.

39.Pabota cuJ DIEKTPUUECKOTO TMoyid mpu mepeMenieHun 3apsiaa. [lotenmman. CBsizb MeEXIy
HaIPSYKEHHOCTBIO 3JIEKTPUYECKOTO OISl U MOTEHUUAIOM.

40.ITpoBogHMKHA B  DJEKTPUYECKOM TIOJIE. DJIEKTPOEMKOCTh IMPOBOAHUKOB. KoHAEHCATOPBHI.
CoenuHeHrne KOHJEHCATOPOB. ODHEPrusi CUCTEMbI 3apsAJOB. ODHEPrusl 3apsHKEHHOTO MPOBOJHHUKA.
DHeprus 31eKTpocTaTuyeckoro nojs. O0bEMHas INIOTHOCTh SHEPTHH.

41 JIMdnEeKTpUKH B dIEKTpUUecKoM node. [lonsgpuzanus Au3aeKTpUKOB.

42 IlocTosHHBIN nekTpudeckuil Tok. Cuna Toka. [ImoTHOCTS TOKA.

43.CtopoHHUE CHIIBL. DIEKTPOABUKYIASI CUJIA M HAIIPSDKEHHUE.

44 3axon Oma Juig yuacTka 1ienu. ColpoTHBIEHUE TPOBOHUKOB.

45.Pabota u MoutHOCTh TOKa. 3akoH [xoyns - Jlenna.

46.3akon OMa JJ151 HEOTHOPOJIHOTO yJacTKa 1enu. Pa3BeTBienHsble 1ieny. 3akoHbl Kupxroda.
47.OnexkTpuueckuil ToK B MeTaiax. PaboTa BbIX0/a 3JIEKTPOHOB U3 METallja.

48.OnexTpuuecknii TOK B ra3ax. HecamMocToATENbHBIN U CAMOCTOSITENIBHBIN Ia30BbIE PA3PAIbL.
49.OneKxTprYecKnii TOK B )KUJIKOCTIX. DIEKTPoIn3. 3akoHbl Papajes.

50.ITocTosiHHBIM MarHuT U KPyroBoi Tok. MarHuTHOE MoJjie MarHUTOB U TOKOB.
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51 .MaruuTHO€ B3aUMOJIEMCTBYE TOKOB B BaKyyMe. 3aKOH AmIepa.

52.Hanpsixennocts MarauTHoro noJjisi. @opmyna Ammnepa. 3akon buo - Capapa - Jlamaca.
53.MarHuTHOE€ 10J1€ IPSIMOJIMHENHOTO U KPYTOBOT'O TOKOB.

54. MarnuTHasi IpoHULIAeMOCTb. MaruuTHast UHAYKIUA. [loTOK MarHUTHOM WHYKIIMH.
55.9OnexkrpomaruuTtHas uHaykius. 3akoH @apanes. [IpaBuso Jlenna.

56.B3anMHast UHIYKIMS U CAMOMHAYKIMS. DHEPrusi MarHUTHOTO TIOJISL.

57 .Kontyp, Bpamawoomuiics B MarHUTHOM mnose. CHHycOMJalbHbIM NepeMeHHbI Tok. Pabora u
MOIIIHOCTh IIEPEMEHHOI0 TOKA.

58.0cHoBHbIE 3aKOHBI ONTHKU. OTpakeHHe U npejgomiieHne ceeta. [loaHoe oTpaskeHue.

59.Qucnepcus cBera.

60.0OcHOBHBIE POTOMETPUIECKHE XaPAKTEPUCTUKH.

61.NnTepdepenuus caera.

62ludpakuus ceera. AuppakiinoHHbIE CIEKTPHI.

63.Ionspuzanus ceeta. EcTecTBeHHBIN U MOISIPU30BaHHBIN cBET. J[BOMHOE JTydenpenoMiIeHHeE.
64.Ctpoenne artoma (sepHasi MoJeb). JIMCKpETHOCTh DJHEPreTUYECKUX COCTOSIHUH aTtoma.
ITocrynatel bopa.

65.DoTorpdext. 3akousr potorddexra. DoTOITEMEHTHI.

66.00mue cBeaeHUs 00 aTOMHBIX sapax. M3otonsl. EcTrecTBenHas paanoakTuBHOCTh. Anb(da -, 6era-
U TaMMa- JIy4d. 3aKOHbI PaJIHOAKTUBHOIO pacraja.

67. Snepupie peakuuu. MckyccTBeHHas paaAOAKTUBHOCTb.

68.OHeprus cBsI3u U ASPEKT MacChl aTOMHOTO si/pa.

69.Peakiusa nenenus. Llennas peakuus. SnepHbiii peakTop.

70. CooTHowieHue HeonpeaeneHnocteil ['eitzendepra. udpaxius 371eKTpoHOB.

7.4 MeTtonu4yeckue MaTepuaJibl, onpeae/siiomme nNpoueaypbl OueHUBaHUs 3HAHUI, YMEHM,
HABBIKOB M (MJ1H) ONBITA AeATEJIbHOCTH, XapPaAKTepPU3YIOLIUX 3TANbl POPMUPOBAHUS
KOMIIeTeHI M

MeTtouyeckuMI MaTepuagaMu, ONpeAeSIONMMU MPOLEaypy OLCHUBAHUS 3HAHWM, YMEHHH,
HABBIKOB M (WMJIM) OMbITA AEATEIBHOCTH, XapaKTEPU3YIOUX UHAWKATOPHI JOCTHKEHUM KOMITETEHIIHA
SIBJIIIOTCSI BHYTPUBY30BCKHE JIOKaJIbHbIE HOpMaTUBHbIE aKkThl: «llosokenne o 0amibHO-PEUTUHIOBOM
CHUCTEME KOHTpOJII M OLEHKHU YCIIeBaeMOCTU CTyaeHToB» u «llonokeHue o mNpoMeKyTOYHON
aTTecTaluu 00y4JarouInXcs.

I'padbuk mpoBeneHuss pPEUTHUHTOBBIX KOHTPOJBHBIX MEPONPUSATHM U JaThl IPOBEACHUS
MIPOMEXYTOUYHOM aTTeCcTalluu, M0 KypcaM U CeMecTpaM, OTPaKEHbI B YTBEP)KICHHBIX MPOPEKTOPOM
nmo YP kaneHmapHbIx y4yeOHbIX Trpadukax M pPACHHCAHUAX MPOMEXKYTOUHOM aTTecTaluu Io
HaIMpPaBJICHUIO MOATOTOBKU (CHEIMATbHOCTH), KOTOPhIE pa3MenaloTcss Ha HH(QOPMALIMOHHBIX CTEHAAX
(baky/nbTeTOB U Ha CaliTe YHUBEPCUTETA B YCTAHOBICHHBIE CPOKH.

8. IlepevyeHb OCHOBHOI U JONOJTHUTEIbHON Y4eOHOH JTUTEPATYPBI

OcHoBHas JiuTeparypa:
1. Tpodumora, T.N. Kypc ¢usuku [Tekcr]: yuebnoe nmocodue aist By3oB — M.: Akagemus, 2010. —
560 c.
2. TI'pab6osckuit, P.U. Kypc ¢usuxu [Tekcr]: yueOHoe mocobue ais By3oB — 12-e u3na., ctep. - CII6.:
Jlannp, 2012. — 607 c.
3. Boaskenmreitn, B.C. C6opHuk 3anau no oduiemy kypey ¢usuku [Teker]: yuebHoe nocodue — 3-¢
U3, uctp. u joi. - CI16.: Kumwxknsiit mup, 2008. — 328 c.
4. MakutoBa JI.JI., AxkybexoBa C.H., Anoe B.3.®msuka. [TEKCT] VYuyeOnoe mnocobue.
Mertoauyeckue ykazaHus K JaOOpaTOpPHBIM paboTaM MO MEXaHUKE M MOJEKYIIpHOU ¢usuke. MuH.
OO6p. Hayku P®. Ne24-09T". Ot 24.02.09. Mocksa, 2010 -84 c.
5. Axxkxy6ekxoBa C.H., Makurosa JI./]., Anoes B.3.®@u3uka. [TEKCT] Meroauueckue ykazaHHs 1O
¢u3uke Kk JabopaTOpHBIM paboTaM Mo 31eKTpoMarHetusmy. MockBa-2012. Mun. O6p. Hayku PO.
Ne03-12T". Ot 14.03.12.Hanbuuk 2013. — 69c.
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6. AxkybOekoBa C.H. [DnexrpoHHBI pecypc] VYueOHO-METOIUYECKOE MOCOOME K BBITOJHEHUIO
nabopatopHbIX paboT mo aucuuruHe «Du3uka» IS CTYyIEHTOB HampaBieHus MOAroToBku 19.03.02
«[IpoayKTel THUTAaHUS W3 PACTUTEIHLHOTO CHIPBS» OYHOM W 3a04HON (popm oOyuenus. Hampuuk.
KBI'AY. 2020. Pexxum noctyma http://biblioclub.ru

JlonoJIHUTe/IbHAS JINTepaTypa:
7. CagenveB, M.B. Kypc oOmeii ¢usuku: B 4 1. T.l. Mexanuka. MonekynsipHas (usnka u
TepmoauHamuka [Tekcr]: yueOHoe nmocodue s By3oB - M.: KHOPYC, 2009. — 528 c.
8. Cagsennes, 1.B. Kypc o6meii ¢pusuku: B 4 T. T.2. DnexkrpudecTBo u MarHetusM. BosHbel. OnTrka
[Texct]: yueObHnoe mocobue s By3oB - M.: KHOPYC, 2009. — 576 c.
9. Cagennes, U.B. Kypc o6mieii ¢pusuku: B 4 1. T.3. KBanToBas ontuka. AromHas gusuka. Ousnka
TBepAoro tena. OuU3MKa aTOMHOIO siipa W 3JIEMEHTapHbIX dacTull [Tekcr]: yueOHoe mocoOue s
By30B - M.: KHOPVYC, 2009. — 368 c.
10. Cagenbes, U.B. Kypc obmeit pusuku: B 4 1. T.4. COOpHHUK BOIIPOCOB | 337a4 O 0O0IIeH (u3nKe
[Texct]: yaueObnoe mocobue st By3oB - M.: KHOPYC, 2009. — 384 c.
11. Hernad, A.A., ABopckuii, .M. Kypc pusuku [Tekct]: yuebHOe nocobue nist BTy30B. M.:
Bricmiag mkona, 1989. — 608 c.

9. IlepeyeHb COBPeMEHHbIX NMPO(ecCHOHAIBHBIX 023 TaHHBIX U HHGOPMALMOHHBIX
CIPABOYHBIX CHCTEM.
e DJbC «M3aareancrBa Jlanb»
Konnexuus «Exnnas npodeccuonaibHasi 6a3a 3HaHUM 1J1s1 arPpapHbIX BY30B»
000 «M3parennbcTBo Jlanby.
JIuunen3uonnwlii goropop Ne 003/2025-44®3 ot 22.05.25 r cpoxom Ha 1 roj
http://e.lanbook.com/
e CereBasi 2JIeKTPOHHAA OMOJIMOTEKA
000 «9BC JIAHb»
Horosop Ne COb HB-164 ot 17.12.2019 r. — 0eccpo4HbIii
http://e.lanbook.com/
http://seb.e.lanbook.com/
e DBC «YHuBepcurerckas omdanorexa online». bazosas yacthb
000 «/Iupexr-Meauna»
KonTpakt Ne 51-04/2025 ot 22.05.2025 r cpoxkom Ha 1 roa
http://biblioclub.ru
e JBC «IOPAHT» Naker CIIO
000 «InekrponHoe uznareabcrso OpaiiT»
JIunen3uonnwlii 1orosop Ne 6703 ot 27.08.2024 r. cpokom Ha 1 rox
https://urait.ru/
e Hayunas >i1exTponnas 6uéuorexa e-LIBRARY.RU (SCIENCE INDEX)
00O Hay4ynas 3JieKTpoHHasi On0/moTeKa.
JIunen3uonuniid 1oropop Ne S10-2114/2025 ot 06.05.2025 cpoxom Ha 1 roa
http://elibrary.ru
e Antumaarunar.BY3 5.0
Moayas noucka «O0bequHeHHas KoJu1ekuus 2020»
AO «AHTHILIATHAT»
JInnen3uonnsiid 1oropop Ne 10023 ot 12.05.2025 r. cpoxom Ha 1 rog
e T'apanr
000 «I'apant-KBP» JloroBop Ne 305-2025r. ot 09.01.2025 r. cpokom Ha 1 roa

10. Metoanueckue ykazanus AJsi 00y4arOIIHUXCs M0 OCBOCHUIO IMCUMILIHHBI

CucrteMa yHUBEPCUTETCKOTO O0YUYEHHUSI OCHOBBIBACTCS Ha PAIlMOHAIBHOM COYETaHUH
HECKOJIbKUX BUJIOB Y4eOHBIX 3aHATUH (B EPBYIO OYepe/ib, JIEKIUH, TabopaTopHBIX paboT), paboTa Ha
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KOTOPBIX 00J1aaeT ONpeIeIeHHON crienn(ruKoii.

Ha nexnusix cTyieHTy peKOMEHIYeTCs BHUMATEIbHO CIYIIaTh YUeOHbII MaTepual, 3aluchiBaTh
OCHOBHBIE MOMEHTBI, HJICH, TBITATHCS CPa3y MOHATH IJIaBHBIE IMOJIOKEHHUS TEMBI, a €CJIM YTO HE SICHO —
Je7IaTh COOTBETCTBYIOIIME MOMETKH. [locie nekum Bo BHEYpOYHOE BpeMs L1eIeco00pa3Ho MPOYUTaTh
3alMCaHHbII MaTepuall C LIEIbI0 €0 YCBOCHHUS U BBISICHEHHUS HETIOHSTHBIX BOIIPOCOB.

JI7isi IOJITOTOBKH U BBITIOJIHEHHIO JIAOOPATOPHBIX padOT CTYACHTY CJEAYeT 3aBECTH OTICIbHYIO
TeTpaab. [Ipu moAroToBKe K J1abopaTopHO paboTe CTYAEHTY CIeAyeT COCTaBUTh KpaTkuii oTBeT (1-2
CTp.) Ha KOHTPOJBHBIE BOIPOCHI K JIA0OPAaTOpPHBIM padoTam (CM. METOJAMYECKHE YKa3aHHS K
BBINIOJIHEHUIO J1a00paTopHOil paboThl 0 Kypcy «Pu3nka»). CTyIEHT J0JKEH TUIATENbHO TOTOBUTHCS
K JTa0OpaTOPHBIM 3aHATHSM IMyTeM MPOPaOOTKH TEOPETUYECKUX MOJOKEHHHM O TEeME 3aHITHUS W3
KOHCIIEKTa JICKIIMH, PEKOMEHIyeMbIX YYeOHHKOB, YUEOHBIX TIOCOOWH, TOTIOJHUTEIFHON JTUTEPATYPHI,
WHTEPHET - HICTOYHUKOB.

3amura 7a00paTOpHBIX paboOT, MNPUXOASAIIMECT HAa KaXAbll MPOMEXYTOUHBIM pyoOex
orneanBaercs B 10 6aymoB (3a Tpu Toukw - 30 6aUI0OB).

Paznen «CamocrositenpHast pabota» MHGOPMHUPYET OOy4aIOIIUXCs, KaKHe BOTPOCHI pasielia
(MOmyIis) BBIHOCSITCS HA CaMOCTOSATENIBbHOE HM3ydeHHe, 00 MX y4eOHO-METOAMYECKOM OO0EeCTIeUeHHH
(yueOHuKH, yueOHble NOCOOMS, METOJMYECKHE YKa3aHMs, PEKOMEHIyeMble CTpaHULbl U T.J.).
CamocrosiTenbHasE paboOTa CTyJIEHTa SBISIETCS OCHOBHBIM CPEIICTBOM  OBJIQJICHUS  Y4EOHBIM
MaTepHuaJoM BO BpeMs, CBOOOJHOE OT 00s3aTeNbHbIX y4eOHbIX 3aHsATHH. CamocTosiTenbHas paborta
CTY/ICHTa Ha/ YCBOCHHEM YUEOHOTO Marepuana 1o y4eOHOUW MAMCIUIUIMHE MOKET BBHITIOJHATHCS B
OnOIMoTEeKEe YHHBEPCUTETa, YUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIaccaX, a TaKKe B JIOMAITHHX
yenosusix. CopepikaHUE CaMOCTOSTENFHOW pabOTHI CTyACHTa OmpeeNnseTcs Y4eOHOW MporpaMmMon
JTMCIUTUIAHBI, METOINYECKUMHU MaTepHallaMt, 33JaHUsIMU U YKa3aHUSIMH TPENoIaBaTers.

CamocrosTenpHas paboTa MOXKET OCYIISCTBIATHCS B ayJUTOPHOW M BHEAYJUTOPHOU (popmax.
CamocTtosrenbHas paboTa B ayJJUTOPHOE BpEeMsI MOKET BKIIIOUYATh:

—  KOHCHEKTHPOBaHUE (COCTABJIICHUE TE3UCOB) JICKIIHIA,

—  BBINOJHEHHE KOHTPOJIBHBIX PaboT;

—  pelueHue 3ajay;

—  paboTy CO CIPaBOYHON M METOUIECCKON JTUTEPATypPOH;

— paboTy c HOpMAaTHUBHBIMU IIPABOBBIMU aKTaMH;

—  BBICTYIUICHUS C JAOKJIAJAaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATUSX;

—  3alIUTY BBHINOJHEHHBIX PaboT;

—  y4acTHe B ONEPaTUBHOM (TEKYILIEM) OMPOCE MO OTAEIbHBIM TEMaM U3y4aeMOU TUCIUIIINHBL,

— ywactHe B coOecelOBaHMSX, MAENOBBIX (pPOJIEBBIX) UIpax, IUCKYCCHUSIX, KPYIJbIX CTOJIAX,
KOH(EPEHIHIX;

—  yyacTHie B TECTUPOBAHUU U JIP.

CamocTtosaTrenbHas paboTa BO BHEAYAUTOPHOE BPEMSI MOXKET COCTOSATH U3:

—  TOBTOpEHHE JIEKIMOHHOTO MaTepuana,

— TOJATOTOBKHU K ceMUHapaM (IIPaKTHUECKUM 3aHATUSIM);

—  U3y4deHHUs y4yeOHOU U HaAy4YHOU JIUTEpaTyphl;

—  M3YYEHUs HOPMATUBHBIX NPABOBBIX aKTOB (B T.4. B 3JIEKTPOHHBIX 0a3ax JaHHBIX);

—  peleHus 3a/1a4, BbIJIAHHBIX Ha MPAKTUYECKHUX 3aHATHUSAX;

— TOATOTOBKHU K KOHTPOJIbHBIM paboTaMm, TECTUPOBAHUIO U T.1.;

— TOATOTOBKM pedepaToB, 3cce W MHBIX HHAMBUAYAJIbHBIX MHCBMEHHBIX DPAa0OT MO 3a/JaHUI0
IIPEero/1aBaTes;

—  BBINIOJHEHUS KyPCOBBIX PabOT, MPETyCMOTPEHHBIX YUEOHBIM IIIAHOM;

— TIPOBEJECHHME CaMOKOHTPOJIS IyT€M OTBETOB Ha BOMPOCHI TEKYILIEro KOHTPOJS 3HAHUH, pelieHus
MIPEJCTAaBICHHBIX B y4eOHO-METOJMUECKIX MaTepHuaax Kadeapsl 3a1a4, TECTOB.

CreneHb YCBOSIEMOCTH BOIPOCOB CaMOCTOSATENBbHOM pabOThl OINpenensercss Mpu TEeKyIeM U
MIPOMEKYTOUHOM KOHTPOJISIX U MPU MPOMEKYTOUHOM aTTECTAIlUH.

Haubosiee BaXXHBIM MOMEHTOM CaMOCTOSATENIbHOW pabOThl SBISETCS BBIIOJIHEHHUE KYpCOBOM
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paboTbl. Kakplii cTyieHT 04HO# (pOpMBI 00YUEHHUS HA MEPBHIX 3aHATHUAX MOIy4aeT MHIMBUAYAIbHOE
3aJJaHie TI0 BBINIOJHEHUIO KypcoBoil pabotel. IlpenonaBarens Ha TOM JK€ 3aHATHHM 3HAKOMUT
CTYIAEHTOB C METOJMYECKUMH YKa3aHUSMHU II0 MX BBIIIOJHEHUIO M Ha3HA4aeT JHU KoHcyapTanuil. K
KOKJIOW TeMe KypcOoBOM pabOTbl PEKOMEHIYETCS NPHUMEpHBIH IEPEYeHb BOIIPOCOB, CIHCOK
HeoO0xoauMoi JuTeparypsl. Heo0XoauMo H3yduTh JUTEPATYPY, PEKOMEHIYEMYIO Ul BBITIOJTHEHUS
KypcoBOoi paboThel. UTOOBI MOJIHEE PACKPBITh TEMY, CTYAEHTY CIEAYET BBISIBUTH JIOTOJIHUTEIbHBIC
UCTOYHMKH M Martepuanbl. llpm HammcaHum KypcoBOW pabOTBI HEOOXOIUMO O3HAKOMHTBHCS C
MyOJIMKAIUSIMHE 110 TEME, OITYOJIMKOBAHHBIMH B )KypHaJIaX.

Heo0xoauMo H3M0KUTh COOCTBEHHBIE COOOpPaKEHUSI MO CYIIECTBY H3JIaraéMbIX BOIIPOCOB,
BHECTU CBOM IpeanokeHus. OOlue MOJ0XKEeHUsT JOJDKHBl ObITh MOJKPEIUIEHBI M IOSCHEHbI
KOHKpPETHBIMH  TpuMepamu.  M3maraemelii  marepuan  Opd  HEOOXOJAWMOCTH  CIEIyeT
MIPOUJUTIOCTPUPOBATH TaOIUIIAMH, CXEMaMH, TUarpaMMaMHU U T.JI.

l'oToBble pabOTBl  pErucTpupyroTCs Ha Kadenpe, IOciIe Yero OHU MPOBEPAIOTCS Ha
MPaBMWJIBHOCTh BBINOJHEHUS PYKOBOJIUTENEM, KOTOPBIM JOIMycKaeT (HE [OIYyCKaeT) aBTopa K
yOIMYHOM 3aIuTe.

CryneHTsl 3a04HOI (OpMBI 00Y4EHHUS, MOCIE OKOHYAHUS MPEAbIAYIIEH CEeCCUU, 3HAKOMSTCS C
LEeISIMU U 33JjauaMy M3Y4EeHUs! AUCLUUIUIMHBI, C EPEYHEM BOIPOCOB KOTOPbIE OHU JOJKHBI U3y4aTh
Uis  (GOPMUPOBAHUS WHIUKATOPOB JOCTH)KEHHMS KOMIIETCHLIMH, 3allJIJaHUPOBAaHHBIX B paboueit
nporpaMme. OHHM TONMy4arOT 33JaHUs Ha KYpCOBYIO paboTy U OOBSICHEHHE KaK I0JIb30BAThCS
METOIMYECKUMHU YKa3aHUSMH T10 BBIOJHEHUIO KypCOBOM pabOThl, KOTOpPhIE€ UMEIOTCS B HAJUYHUU B
HayyHoil Oubnuorexke ®I'bOY BO Kabapauno-bankapckuit 'AY.

CryneHTy cieayeT TIIATEIbHO TOTOBUTHCA K MPOMEKYTOYHOMY KOHTPOJIO (TECTHUPOBAHMIO,
KOHTPOJBHBIM ~ paboTaM, KOHTPOJIbHBIM  OmpocaMm), IMpopalaThiBasi KOHCIEKT JIeKIUH U
PEKOMEHAYEMYIO JIUTEPATYPY.

IMoaroroBka K NpOMe;KYTOYHOI aTTeCTALMH.

[Tpu moAroTOBKE K MPOMEKYTOYHOM aTTECTAIlUU 1IEIeCO00pa3HO:

— BHHMATeJIbHO H3Y4YUTh IIEPEYCHb BOIPOCOB M OINPEACIUTh, B KAaKUX HCTOYHUKAX HAXOAATCA
CBE/IeHUs1, HeOOXOAUMBIE [UI OTBETA HA HUX;

—  COCTaBMTb KPAaTKHE KOHCIIEKThI OTBETOB (IVIAaHBI OTBETOB).
Jucuumimza «Pu3KKa» pacCYMTaHa Ha U3YYEHUE B OJIMH CEMECTP U 3aKaHYMBACTCS DK3aMEHOM.

11.IlepevyeHb JULEH3UOHHOTO U CBOOOJHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOI0
obGecrneyeHusi, B TOM YHCJIe 0TE4eCTBEHHOI0 MPOU3BOICTBA

11.1 JInueH3HMOHHOE IPOrPAMMHOE oOecrieyeHune

AutoDesk AutoCad 2012 Education Product Standalone 6/a

Anrumiiarnar.BY3 5.0 Moayabs noncka «QO0bennnennasi kosuiekuus 2020» nuneH3MOHHBII

qoroBop Ne 10023 ot 12.05.2025 r. cpokoM Ha 1 ron

Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition Ne nmunensuun 26EC-
241021-134643-810-2826, noroop Ne 651/A ot 18.10.2024 r. no 31.10.2025

11.2 UnaTepHeT-pecypchbl CBOOOIHOI0 10CTYNA

HaumenoBanue pecypca CCTu ((I/IHTepHeT» SJIGKTpOHHBII\/'I aZipec pecypca
«Poccwuiickoe obpa3oBaHue» - (eaepanbHbIN mopTan http://www.edu.ru/index.php
WNudopmanmonnas cucrema "EqiHOE OKHO AOCTyIa K 00pa3oBaTeNbHBIM

http://window.edu.ru/

pecypcam"

Bl «<AGROS»- MexmayHapoaHast ToKyMmMeHTorpaduieckas 6aza JaHHBIX
o mpobnemam AIIK, oxBaTeiBaeT Bce HaydHbIE IyONMKAlMy (KHHTH,
OpOIIIOPEL, aBTopedepaTsl, JCCepTaliy, TPYIbI
CEITbCKOX 03SICTBEHHBIX HAYYHBIX YUPEXKICHHH).

http://www.cnshb.ru/cataloga.shtm

http://mwww.vniikormov.ru/pub/0004/lektcii-
poslevuzovskogo-obrazovaniia-po-

ArpoakagemceTs- 0a3bl TaHHBIX PACXH.
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http://www.cnshb.ru/cataloga.shtm
http://www.vniikormov.ru/pub/0004/lektcii-poslevuzovskogo-obrazovaniia-po-spetcialnosti-06-01-06-lugovodstvo-lekarstvennye-i-efirno-maslichnye-kultury-01.php
http://www.vniikormov.ru/pub/0004/lektcii-poslevuzovskogo-obrazovaniia-po-spetcialnosti-06-01-06-lugovodstvo-lekarstvennye-i-efirno-maslichnye-kultury-01.php

spetcialnosti-06-01-06-lugovodstvo-
lekarstvennye-i-efirno-maslichnye-kultury-

0l1.php

12.0nmncanue MaTepraIbHO-TeXHMYECKOH 0a3bl, HEOOXOAUMOIi VI OCYIeCTBJICHUSI
00pa30BaTeIbHOI0 POLECCA 110 AUCHUILIMHE

Ne Bun yaebnoit HanmenoBanmne 000pya0BaHHBIX [Tepeuens oOopynoBaHus U
./1 paboThI y4eOHBIX KaOMHETOB, J1A00PATOPU | TEXHUYECKHUX CPEICTB 00yUEeHUs
1. JlekunoHHble | AyauTopus TUIst npoBeneHus | Jlocka ayIuTOpHas,

3aHATHS 3aHSATUM  JIEKIMOHHOTO TWUIA B | CIELMAIU3UpOBaHHas MeOenb,
COOTBETCTBUU c MEPEeYHEM | DKpaH HACTEHHBIH, TPOEKTOD -
ayauTopHoro (oH/a Geforce GT730, HOyTOyK -
Asus.
2. [IpakTueckue | Ayauropus JUTSt npoBeneHus: | MoOuibHbIE (mepeHoCHBIE)
3aHATHS MPAKTUIECKUX 3aHATUI B | HA0OpPBI  JIEMOHCTPALIMOHHOTO
COOTBETCTBUU c nepeyHeM | obopynoBanusa. O0opynoBaHue,
aynutopHoro ¢hoHAa HEOOXOMMOE IS TTPOBEICHHUS
MIPAKTUYECKHUX 3aHITHH.
3. JlaGopatopubsl | Ayautopus TUIs npoBeneHus | Jlocka ayIUTOpHA,
W MPAaKTHUKYM 1a00pPaTOPHBIX 3aHATUI B | clielMaIu3upoBaHHas MeOeb,
COOTBETCTBUU c nepeyHeM | JabopaTtopHoe 000pyJoBaHHE
aynuTtopHoro ¢hoHAa
4, Camocrositens | YueOHas aynutopus | Jlocka ayIMuTOpHas,
Has paboTta (KOMITBIOTEPHBIN KJIaCC C BBIXOJOM B | CHICIIHAIM3UPOBAHHAs  MeOelb,
WnTepHer), g OpraHu3aluy | KOMIBIOTEpA C  BBIXOJIOM B
CaMOCTOSITEIbHOU paboThl | UHTEpHET - ASUS

oOyJaromuxcs;  YATAIBHBIA  3al
Hay49HOU OMOIHOTEKH
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