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1. O0mme mojoKeHUs

Juctummmaa «@Pu3uKa» OTHOCUTCS K 0a30BOM YacTH yueOHOTO MIaHa, BXOSIIETO B CO-
craB o0Opa3oBarenbHON nporpaMmbl Beiciiero oopazoanust 20.03.01 — Texnocdepnas 6e3omac-
HOCTb (podmiis — MHKeHepHast 3aluTa OKPYKAFOIICH CPEJIbl).

HopmaTtuBHO-MeTOmMueckon 6a30i 11 pa3paboTku pabodeit mporpaMMbl y4eOHOM JrC-
UTUTHHBL «DU3HKaY SBISIOTCS:

o ®denepanbubiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit deneparuny, yTBEpKICHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [IIpukaz Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBep)KIeHUU TOPsIKA
OpraHu3alliil ¥ OCYIIECTBIICHHUS 00pa30BaTENbHON NESATEIBHOCTH 1O 00pa30BaTENbHBIM IPO-
rpaMMaM BbICIIErOo OOpa3oBaHMs - IporpamMmam OakajlaBpHara, Iporpammam CIelHaIuTeTra,
porpaMMaM MarucTpaTypel.

o @enepasibHBIN rOCyIapCTBEHHBIA 00pa30BaTeIbHBIA CTAaHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp>KICHHBIN MpuKazoM MunucrepcTBa oOpa3oBanus U Hayku PO Ne 246 ot
21.03.2016;

e VYyeOHbIE TUIAaHBI 00Pa30BaTENBHON MPOTPaMMbl BBICHIETO 00pa30BaHus HAMpaBICHUS
20.03.01 — TexnocdepHas 6e3omacHOCTh (Mpoduits — MHKEeHepHAs 3aluTa OKpYyKaroIeh cpe-
IIbl), TIOJITOTOBKU OakajaBpOB [0 OYHOM M 3a04HOM dopmam 0OyueHUs, 010OpEHHBIN YUYeHBIM
cogeroM YIJITY (mporokon Ne6 ot 20.06.2019 r.) u yrBepxkaeHHbll pexkropom YIJITY
(20.06.2019).

OOyuenmne mo oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepnas 06e30MacHOCTD
(mpoduiib — MHxkeHepHas 3a1uTa OKpy>Karoleil cpeibl) OCYIIEeCTBISETCS Ha PYCCKOM SI3BIKE.

2. Hepeqeﬂb IJVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lﬁl—ll/lﬂ o TMCHUIIJIMHE, COOTHECEHHBIX C
IVIAHUPYEMBIMH PE3yJbTaTaMHU O0CBOCHUSA 06pa30BaTeJIbHOI7[ MporpaMmal

[InanupyeMbIMu pe3ylibTaTaMu OOy4YEHHUS IO JUCIMIUIUHE SBISIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS U/WUITU OTIBIT IeATEIbHOCTH, XapaKTEPU3YIOIIUE ITAIbI/ypPOBHU (POPMUPOBAHUS KOMIIE-
TEHIIMA U 00€CTIeUNBAIOIINE TOCTHKEHNE TUTAHUPYEMBIX PE3YJIbTATOB OCBOEHHUs 00pa3oBaTellb-
HOU IIPOrpaMMBbl B LIETIOM.

Heab ocBOeHUs] TMCHUILUIMHBI — OOYYUTHh TPAMOTHOMY U 00OCHOBAaHHOMY TTPUMEHEHHIO
HAKOIJIEHHBIX B Tpolecce pa3BUTHSI (PYHAAMEHTATbHONH (U3UKHA HOKCIEPUMEHTABHBIX U
TEOPETUYECKUX METOJMK MPHU PEHICHUH NPUKIAIHBIX M CUCTEMHBIX MPOOJEM, CBS3aHHBIX C
npohecCHOHANBHON JeSTeNbHOCThIO, AN  (POPMHUPOBAHMSI CIHOCOOHOCTH K TO3HABATENbHOU
JESITETPHOCTH M AJIEMEHTOB KOHIIENITYaJIbHOTO, MPOOJEMHOTO Y TBOPYECKOTO MOJAXO0Ja K
PELICHHIO 3a]1a4 UHKEHEPHOTO U UCCIIEI0BATEIbCKOTO XapaKkTepa.

3apaum IUCHUIIMHBI:

— MO3HAKOMUTHCS C COBpEMEHHON (hU3NYECKON KapTHHOM MUpa,

— chopMHUPOBATH HABBIKK PEIICHUS MTPUKIAAHBIX 337a9 U MOJICTUPOBAHNS,

— chopMHUpPOBATH HABBIKK MPOBECHUS (PU3UIECKOTO SKCTIEPUMEHTA;

— MO3HAKOMUTHCS ¢ KOMIIBIOTEPHBIMH METO/IaMU 00paOOTKU Pe3yIbTaTOB.

IIpouecc n3yyeHusi IMCUMILIMHBI HANMPABJIEH HAa (OpMHPOBaHHE CJAEAYIOUIUX 00-
IIEKYJIbTYPHBIX KOMIIETEHIIHIA:

— OK-10 cnocoOHOCTh K TO3HABATENBLHOU JESTEILHOCTH.

B pe3yabrare uzy4yeHusi AMCUUIJIMHBI 00YYAKO M CS J0JIKEH

3HaTh: QyHIAMEHTAIbHBIC 3aKOHBI (DU3UKH, B PAMKaX OCHOBHBIX 3aKOHOB €CTECTBEHHBIX
HayK, €€ posib B (GOPMHUPOBAHHH IIEJIOCTHON KapTHHBI MHUPA,;

yMeTb: TMPUMEHSATH TIOJYYCHHBbIE 3aKOHbl IPU PEHIEHUH KOHKPETHBIX HAay4HO-
MPAKTUYECKUX 3ajjad MpodecCHOoHaNbHON eATeNbHOCTH U NMPU (GOPMUPOBAHUU CITOCOOHOCTH K
MO3HABATEJIbHON JESATEIBHOCTH;
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BJaJeTh: HaBBIKAMU aHAIN3a POJIM PA3NUYHBIX (PU3UYECKUX SBICHUU B TEXHOJOTHYE-
CKUX M IPOM3BOJICTBEHHBIX MPOLECCax; padOThl C OPUTMHAIBHON Hay4HO-TEXHUUYECKON JIUTEpa-
TYpOH.

3. MecTo AUCHMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlanHast ydeOHas IUCIUIUIMHA OTHOCUTCS K 00S3aTeNIbHBIM TUCIHILIMHAM 0a30BOW ya-
CTH, YTO O3HauaeT GopMHUpPOBaHUE B Mpollecce o0yueHus y OakaiaBpa OCHOBHBIX oOmenpodec-
CHOHAJIbHBIX 3HAHUN ¥ KOMIIETEHIIMI B paMKax BBIOPAHHOTO TPOQHIIS.

OcBoeHre AAaHHOW IUCHUIUIMHBI ABIISETCS HEOOXOAMMON OCHOBOMW IJISl MOCIJIEIYIOIIEro
uzydenust qucuuiuina OITOIT u Hanucanus BBIMYCKHON KBaM(UKAMOHHON paboThI.

HepeueHb 06607’16’{1/!661}01/141/06, conymcemeyruwux u obecneuusaemvix OMCL!MI’IJZZ/IH

ObecneunBaronme ConyrcTBytonye ObecneunBacMble

O61ua51 W HCOPraHN4YCCKasd XUMUA dusznueckas XUMus

3amyTa BRITYCKHON KBanupukanm-
OHHOM pa0oThI, BKIIIOYAs OO~
TOBKY K IPOLEAYPE 3alUThI U MPO-
LEeAYPY 3alIUThI

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI Jal0T 00y4aromeMycsi CHCTEMHOE MPEJICTaBIeHHE O KOM-
IUIEKCE M3Yy4aeMbIX AMCUUILIMH B cooTBeTcTBUM ¢ PI'OC BO, uyTto obecneunBaer TpedyeMblii
TEOPETUYECKUH YPOBEHb M NPAKTUYECKYI HAIIPABICHHOCTh B cHCTeMe 0OyueHus U Oyayiuei
JeSITEIbBHOCTH BBIITYCKHHKA.

4. O0bem AUCHUIIJIMHBI B 3a4Y€THBIX €IMHUIAX ¢ YKA3AHUEM KOJIUYECTBA AKAACMUYCCKUX
aC0B, BLIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqammnxcsl C mpemnmoaaBaTe/ieM (IIO BHUAaM

yueOHBIX 3aHATHII) 1 HA CAMOCTOSTEILHYIO PA00TYy 00y4aIOIINXCH

O061mast TpyI0eMKOCTh JTUCITUTIIMHBI

" Bcero akajieMiuueckux 4acoB
Bun yae6HO# paboTh

ouHas popma 3a04Hast popma
KonTakTHas padora ¢ npenoaaBarejaemM™: 86 16
nekuuu (JI) 18 4
npaktudeckue 3ansatus (I13) 34 6
nabopaTopHble padotsl (JIP) 34 6
WHBIE BUJIBI KOHTAKTHOH paboThI - -
CamocrosiTesibHas padoTa 00y4alOIIMXCH: 202 272
M3ydeHHe TEOPETUIECKOTO Kypca 46 80
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 120 179
KOHTpOJIbHast paboTa - 17
MTOJITOTOBKA K MPOMEKYTOYHON aTTeCTaIlnN 36 13
Buja npoMeKyTo4HO#i aTTecTaluu: 3a4eT, OK3aMEH | 3a4eT, DK3aMeH
O01ast TPY/10€MKOCTh 8/288 8/288

*KonTtakTHas paboTa 00ydJaroNIIXCs ¢ MPeroaaBaTesieM, B TOM YHUCIe ¢ MPHIMEHEHHEM JUCTAHIIMOHHBIX 00pa3oBa-
TCIBbHBIX TeXHOHOFI/Iﬁ, BKIIFOHACT 3aHATHA JICKIIMOHHOT'O THUIIA, U (I/UH/I) 3aHATUA CEMHUHAPCKOT'O TUIIA, J'Ia60paT0pHBIC
3aHATHUSA, U (WIN) TPYNIIOBBIE KOHCYNIBTAINH, U (MJIM) HHANBUAYAIBHYIO paboTy 00yJaromerocs ¢ mpernoiaBaTesieM,
a TAaKXKE aTTCCTAlMOHHBIC HUCIIBITAHHUA HpOMe)KyTO‘IHOﬁ aTTCCTalluu. KonTakTHas pa60Ta MOXCT BKJIIOYAaTh HHBIC
BUJIBl YU4EOHOW JEATEeNbHOCTH, TpelyCMaTpUBAlONIie IPYNIOBYI0 M MHAMBUAYyalbHYI0 paboTy oOydarommxcs c
npenosaBareneM. Yackl KOHTakTHOH paboTsl onpenessitoTcs IlonoxxeHneM 00 OpraHM3alMM W MPOBEAECHUH KOH-
TaKTHOW pabOThI NMpH peanu3alyu 00pa3oBaTENbHBIX MMPOrPaMM BBICHIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
cosetoMm YIJITY or 25 despans 2020 roxa.




5. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHHueM
OTBEJECHHOI0 HA HUX KOJIHYeCTBA aKaleMHYeCKUX YaCcoB
5.1. TpyaoeMKoOCTBb pa3ie10B JUCHUIINHBI

o4yHas popma o0OyueHust

No | HammenoBanue pasznena IR . | CamocTrosTenbHas
J 113 JIP KOHTaKTHOM
/I JTUCIUTUTAHBI pabora
paboThI
1 | Mexanuka 8 16 12 36 42
2 | MonekynspHast (usuka 2 6 8 16 30
¥ TEPMOJIMHAMHUKA

3 | DmekTpoMarHeTus3Mm. 6 8 8 22 50

4 | Ontuka. dusuka aTroma. 2 4 6 12 44
Hroro no paznenam: 18 34 34 86 166
IIpomexyTouHas aTTecTanus 36

Bcero 288
3a04Hast popmMa 00yUeHHs
No | HammeHnoBaHue pazzena S . | CamocTosTenbpHast
JI 113 JIP | KOHTaKTHOM
/T JUCIUTUTUHBI paborta
paboThl
1 | Mexanuka 2 2 2 6 60
2 | MonekynsapHast (uznka u ) 2 2 4 50
TEPMOIMHAMHKA

3 | DIeKTpOMarHeTus3M. 2 2 - 4 70

4 | Ontuka. dusuka aToma. - - 2 2 62
HToro no pasnenam: 4 6 6 16 242
IIpoMexyTouHas aTTecTalus - 13
KonTposbHast pabora 17
Bcero 288

5.2. Conep:kanne 3aHATHI JIEKIIHOHHOTO THIIA

1. Mexanuka

1.1. Bseoenue. Kunemamuxa. Ilpenmer u meron ¢usuku. Kunemaruka touku. Cucrema
equHull. MartepuanbHas Touka. Cucrema otcuera. Tpaekropus. [lyts. CkopocTh. YCcKopeHue.
TaHreHMabHOE, HOPMAJIbHOE, IOJHOE YCKOpeHUs. KnHemarnka BpalareabHOro IBHXKEHHUS.

1.2. Juuamuxa mamepuanvrou mouxu. Ilepblii 3axoH HeloToHa. VIHepuuanbHble CUCTEMBI
otcuera. Bropoii 3akon HetoToHa. IIpeobpazoBanus [Nanmmnes. Tperuit 3akon HeioroHa. 3akon
COXpaHEHUsI UMITYJIbCA.

1.3. Paboma. Mownocme. Dnepeus. Pabora nepemenHol criibl. MomiHOCTh. PaboTa CruThI
ynpyroctu. KoncepBatuBHble cuiibl. PaGoTa KOHCEpBAaTUBHBIX CUJI MO 3aMKHYTOMY IyTH. Kune-
TUYecKasi U MOTEHIMAIbHAS YHEPTHs 3aKOH COXPAaHEHUSI SHEPTUH.

1.4. Juuamuka epawyamenvHo2o oOsudicenus. MOMEHT WHEPLUUU TBEpAOro Tema. Teopema
[IITeitnepa. OcCHOBHOE ypaBHEHHE AMHAMUKH BpaAIATEIbHOIO JBMKEHUS 3aKOH COXPaHEHHUS
MOMEHTa UMITYJIbCa

1.5. Mexanuueckue xonebanus u gonnsi. I'apmoHndeckue koaedanusi. CKOpOCTh U YCKOpPe-

HUE [P FapMOHHYECKOM KoJjiebaHuu. JHeprus koneOanuil. CroxkeHne oJIMHAKOBO HalpaBJIeH-
HBIX TapMOHHYECKUX Kojebanuit Ilepuon xonebaHuii MaTeMaTH4ecKoro U (pU3NYECKOro Masit-
HUKOB. BrIHYXIeHHbIe Kosebanus. Pesonanc. Pacipoctpanenue koneOaHuii B yIIpyTrux cpenax.
3BYKOBBIE BOJIHBI.



1.6. Persmusucmckaa mexanuka. OCHOBHbBIE MPUHIMIBI OOLIEH M CHEUUAIBLHONW TEOpUU
OTHOCHUTEIBHOCTH.

2. MoJjiekyasipHasi (pM3MKa U TEPMOJIHHAMHUKA.

2.1. Hoeanvuwiii 2a3. Monexyniapno-kunemuyueckas meopus 2a3o6. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KHHETHYECKON Teopuu ra3oB. COCTOSHUS, apaMeTPbl COCTOSIHUS, U30IPOLIECCHI.
OnbITHBIE ra30BbIE 3aKOHBL. Y paBHEHHE COCTOSIHMS UAealbHOro raza. Cmecu razos. 3akoH [lanb-
TOHA.

2.2. Tepmoounamuxa. BHyTpeHHsisi »Heprus ujeanpHoro rasa llepBoe Hauaio
TepMonuHamMukH. PabGora ra3za B m3omporeccax. TemoeMKOCTh HICaTbHOrO — rasa.
Anmabatuueckuil nporecc. Bropoe nauano tepmonunamuku. Kpyrossie nponeccel. [ukin Kap-
Ho. KII/] reruoBoi MmammHbl. CTaTHCTHYECKHH CMBICH 2 Hayaia TEPMOJIMHAMUKA. DHTPOTHS

2.3. PeanvHvie 2azvl. JKuokocmu. YpaBHEHHE COCTOSIHUSA peajbHOro rasza. M3orepmsl
Ban-nep-Baanbca. [IoBepXHOCTHOE HATsKEHUE B JKUIKOCTU. [laBieHHe MoJ M30THYTOH IIO-
BEPXHOCTHIO UAKocTH. CMaunBaHWe W KanWUBIpHBIE sBieHus. Da30Bble paBHOBECUS U (a-
30BbIE N1EPEXOBI.

3. DJIeKTpOMAarHeTu3Mm.

3.1. Dnexmpuueckoe none. Cunogvle xapakmepucmuxu. BzaumoseicTsue 3apsaoB. DIiek-
Tpuueckoe nose. HanpspkeHHOCTh oIS, CO3/IaHHOTO CUCTEMOM TOYEeYHBIX 3apsnoB. ['paduye-
CKoe M300paxeHue aekTpuueckoro mois. [loTok Bekropa uHaykiuu. Teopema OcTtporpai-
ckoro-I"aycca u ee npuMeHeHue.

3.2. Dnexmpuueckoe none. Duepeemuueckue xapakmepucmuxku. Pabota cui snexTpuye-
CKOTO I0JI TI0 MepeMelleHuto 3apsiia. CBsa3b NOTEHIMANIA C HANPSKEHHOCTbIO mouid. Llupkyns-
1IUsl BEKTOpa HamnpspkeHHOCTU. [loTeHuman anekrpocratuueckoro noss. Pacnpenenenue 3apsi-
JIOB B IIPOBOJHHUKAX. DJEKTPOEMKOCTb IPOBOJHUKOB M KOHJIEHCATOPOB. DHEPIus 3JEKTpUYe-
CKOT'O MOJIsl.

3.3. 3axonvl nocmoannozo moka. Cuna v IIOTHOCTH ToKa. 3akoHbl Oma. PaGora u morm-
HOCTh TOKa. 3akoH J[xoyns-Jlenma. 3akonsl Kupxroda mist pasBerBieHHbIX nieneid. Pacuer
CJIOKHOM LIEMH METOJIOM Y3JIOBbIX U KOHTYPHBIX YpaBHEHUH.

3.4. Macnummnoe none. MaruutHast UHIyKIusl Pamka ¢ TOKOM B MarHuTHOM mojie. ['padu-
yeckoe n3o0paxeHne MaruutHoro nosst. 3akoH buo-Casapa - Jlamnaca. [Ipumeps! (MarHutHoOe
1oJie MPSIMOTO U KPYroBOro Toka). JleiicTtBue MarHUTHOrO moJjs Ha Tok. PaGora mo nepemerie-
HUIO IPOBOJIHMKA C TOKOM B MarHUTHOM nojie. Cuina Jlopenua. J[BukeHue 3apsyK€HHON YaCTHIIbI
B OJIHOPOJHOM MarHUTHOM noje. [{ukimorpoH.

3.5. Onexmpomacnumnas unoykyus. Camounoykyus. 3akon Dapanes. [Ipasuno Jlenma.
[ToctynarensHOE IBHKEHHE NPOBOJA B MarHUTHOM Ioj€. BpamiarenbHoe ABM)KEHUE PaMKHU B
MarHuTHOM ToJie. SIBIeHuEe CaMOMHAYKLHU. DKCTPATOKH 3aMbIKaHUs U pa3MbIKaHUS. DHEprus
MarHuTHOTO MoJis. YpaBHeHUsI MakcBera.

4. OnTuka. Pu3znka aTroma.

4.1. Dnemenmoul ceomempuyecKoli ONMuUKU U 8OJIHOB0U meopuu céema. Pa3BuUTHE B3IIIAIOB Ha
npupoay ceera. IIpunnun ['rolirenca. BeiBoa 3aK0Ha OTpakKeHHUs! U MPEJIOMIICHUS CBETA Ha OC-
HoBe npuHuuna ['toiirenca. KorepeHTHble BOJTHBI. Y CI0BUS MakcuMyMa U MUHUMyMa. CriocoOsl
MOJY4YEHUS] KOTePEHTHBIX BOJIH. PacueT MHTep(EepeHIIMOHHON KapTUHBI OT JBYX MCTOYHHUKOB.
Untepdepennns B ToHkux miueHkax. Kombsia HetoTona. Meton 300 @penens. Judpakuus Ha
menu. Judpakunonnas pemerka. Judpakius Ha NpoCTpaHCTBEHHOH pemieTke. PU3HMUECKHA
CMBICJ CIIEKTPAJIbHOIO PA3JI0KEHNUS.

4.2. Ionapusayusa ceema. Tennoeoe uznyyenue. Keanmosvie ceoticmea céema. ECTeCTBEHHBIN U
MOJISIPU30BAHHBINA CBET. J[BoMHOE ydenpenomieHre. Bpanienue miockoctu nomnsipusanuu. Oo-
TOMETPUYECKNE BEIMYMHBI, €AUHUIIBI U3MEpeHNs. M3imydeHune W MOITIOIEHUE SHEPTHH. 3aKOH
Kupxroga. 3akoHbl TemaoBOro u3iaydeHus. «YiabTpaduoneroBas katactpoda». ['mmoresa u
dopmyna [Tnanka. Potorddexrt. 3akonsl CToneroBa. YpaBHeHHe DWHIITeHA. Macca u UM-
nyibc Qortona. JlaBnenue cpera. OmbiT JlebeneBa. Dddexkr Komnrona. KopmyckynspHo-
BOJIHOBOM JTyaJIU3M.

4.3. Cmpoenue amoma. AtomHas moaenb Tomcona. OnbiTel Pezepdopaa mo paccesiHuio o ya-
ctuil. Ilocrynarer bopa. 3akoHOMepHOCTH B aToMHbIX criekTpax. @opmyna bambmepa. Atom
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BOJIOpOJIa U ero crnekTp nmo Teopun bopa. KBanrossie uncna. [leprnoanyeckas Tabnuna Menne-
JeeBa.
4.4. Cmpoenue amomnoeo s0pa. Hyknonsl. CTpoeHHe U XapaKTepUCTHKa siipa. SIepHbIe CUIIbL.
Hedekt macc. DHeprus cBI3u. MarHuTHBIE U AJIEKTPUYECKUE CBOWMCTBA SA€P U sJCpHBIE MOJIe-
M. PainoakTMBHOCTB. 3aKOH paJlnOaKTUBHOIO pacnaja. 3aKOHbl COXpaHEHUsA. 3aKOHOMEPHOCTH
a- u B-pacnaga. [IpoxoxieHue 3apsHKEHHBIX YAaCTHLl U Y-H3IydeHUs depe3 BelecTBo. Mckyc-
CTBEHHAsl paJMOAKTUBHOCTD.

5.3. Tembl 1 GpopMbI 3aHATHII CEMHHAPCKOT0 THIA

VY4eOHblIii MIaHOM MO TUCIUILIMHE IPEeTyCMOTPEHbI TaOOPaTOpHbIE U MPAKTUYECKUE 3a-

HATUS
No HaumenoBanue pa3zena JUCHUILTAHBI ®opwma nposenenus | TpyroeMKocCTs, 4ac
B (Momyss) 3aHSTHS OYyHas | 3a04yHas
[IpakTuueckoe 3aHs-
1 | Pazmen 1. Mexanuka (tema: 1.1. Kunemaruka) p 2 -
THUE - pellIeHuE 3a7a4
2 Paznen 1. Mexanuka (tema: 1.2. Jlunamuka | IlpakTtuueckoe 3aHs- 2
MaTepUaIbHON TOUKH) THE - pelIeHUe 3a]1a4
3 Pazmen 1. Mexanuka (tema: 1.3. Pabora. | IlpakTudeckoe 3aHs- 2
MorHOCTE. DHEprusi.) THUE - pellIeHue 3a7a4
4 Pasnen 1. Mexanuka (tema: 1.4. [lunamuka | IlpaxkTuueckoe 3aHsi- 2 2
BPAIllaTEILHOTO JIBUKCHHUSL. ) THUE - pellieHue 3a1a4
5 Pasnen 1. Mexanuka (tema: 1.5. Mexanuue- | IlpakTuueckoe 3aHsi- 2
CKHe KoJie0aHMs ¥ BOJIHBI) THUE - pellIeHue 3a7a4
6 Paznen 1. Mexanuka (tema: 1.6. PenstuBuct- | IlpakTuueckoe 3aHs- 2
CKas MEXaHHUKa.) THUE - pellleHue 3a7a4
Paznen 1. Mexanuka (Tema 1.7. Ilpumenenue
3aKOHO8 coXpaHeHus K pewtenuio 3aoay. lleH-
. [IpakTnyeckoe 3aHs-
7 | TpanbHbII ynap mapoB. PaBHOBecue cucTeMbl 4 -
THUE - pellieHue 3a7a4
ten. Kocmuueckne ckopoctu. «HepHble Ibl-
pBI»
Paznen 2. MonekynsapHas pu3nuka U T€pMOIH-
A ey ¢ . pMoX [IpakTnyeckoe 3aHs-
8 | mammka (tema 2.1. MneanbHbIid ra3. Moneky- 2 -
THUE - pellieHue 3a7a4
JIIPHO-KMHETUYECKasi TEOPUSI Ta30B)
9 Paznen 2. Monekynsipaast ¢pusuka u repmoau- | Ilpakruueckoe 3aHsi- 2 5
Hamuka (tema 2.2. TepmoauHamuka.) THE - pELICHUE 3a1a4
Paznen 2. MonekynsapHas pu3uka U TepMOIH-
A yip ¢ PMOA [IpakTrueckoe 3aHs-
10 | mamuka (tema 2.3. PeanbHble ra3bl. JKuako- 2 -
THUE - PEILICHUE 3a1a4
CTH.)
Paznen 3. Onexrpomarnerusm (tema 3.1.
[IpakTnueckoe 3aHs-
11 | Dnexrpuueckoe mnosie. CuIOBBIE XapakTepH- 2 -
THUE - pellieHue 3a7a4
CTHKH)
Paznen 3. Onektpomarnetusm (tema 3.2.
[IpakTrueckoe 3aHs-
12 | DuexTpudeckoe moJie. DHEPreTHIeCKHe Xapak- 2 -
THUE - PELLICHUE 3a7a4
TEPUCTHUKH. )
13 Paznen 3. Dnexkrpomarnetusm (tema 3.3. 3a- | Ilpaktuueckoe 3aHs- 2 2
KOHBI ITOCTOSTHHOTO TOKA.) THUE - PEILICHUE 3a7a4
14 Paznen 3. Onexrpomarnerusm (tema 3.4. Mar- | Ilpaktuueckoe 3aHs- 1
HHUTHOE T10JI€. ) THUE - PEILICHUE 3a7a4
Pasnen 3. Onexrpomarnerusm (tema 3.5.
[IpakTrueckoe 3aHs-
15 | DnextpomarautHass HHAYKUUSA. CaMOMHIYK- 1 -
) THUE - PEILICHUE 3a7a4




HaumenoBanue pa3zena JUCHUILTAHBI
(Moyis)

dopma IpoBEACHUS
3aHATUA

TpynoemMKocTb, yac

OYHas

3a04YHas1

16

Paznen 4. Ontuka. duszuka atoma (tema 4.1.
DJIEMEHTBI T€OMETPUYECKONW ONTUKU U BOJHO-
BOI TCOPHHU CBETA.)

[IpakTrueckoe 3aHs-
THE - peLIEeHUE 3a]1a4

17

Paznen 4. Onruka. @usuka atoma (tema 4.2.
[Nonspuzauust cBera. TeroBoe W3Iy4eHHE.
KBaHToBBIE CBOICTBA CBETA.)

[IpakTrueckoe 3aHs-
THE - peLIEeHUE 3a]1a4

18

Paznen 4. Ontuka. dusuka aroma (tema 4.3.
CtpoeHue aToMma.)

HpaKTI/I‘IeCKOG 3aHsi-
THUC - pCIICHUC 3aJ1a4

19

Paznen 4. Ontuka. ®uszuka atoma (tema 4.4.
CtpoeHue aTOMHOTIO sijipa. )

HpaKTI/I‘IeCKOG 3aHsi-
THUC - pCIICHUC 3aJ1a4

20

Paznen 1. Mexanuka (tema: 1.1. Kunemaruka)
M3mepeHue CKOPOCTH M YCKOPCHHUSI MPU PaB-
HOYCKOPEHHOM JIBHIKCHHUHU.

nabopaTopHas paboTa

21

Paznen 1. Mexanuka (tema: 1.3. Palora.
MomHocTh. DHeprus.) 3aKOH COXpaHEHUS
umnyinsca. Jlemocrens.

nabopaTopHas pabota

22

Paznen 1. Mexanuka (tema: 1.4. Jlunamwuka
BpAILIATENILHOTO JIBMKeHUs.) V3ydeHne xapak-
TEPUCTUK PaBHOYCKOPEHHOI'O JBWKEHHS Ma-
mMHbBl ATBYyzA.

nabopaTopHas pabota

23

Paznen 1. Mexanuka (tema: 1.4. Jlunammka
BpAIllaTeIbHOrO JBWKeHUs.) M3mepeHue Mo-
MEHTa WHEpLUU TBEPAOro Tejaa JUHaAMHUYe-
CKUM METOJIOM.

nabopaTopHas pabota

24

Pasnen 1. Mexanuka (tema: 1.5 Mexanuue-
ckue kosiebanust U BonHbI) [IpuBeneHHas u-
Ha 1 MOMCHT HWHCPUHUU (1)I/ISI/I‘~ICCKOFO MasaTHH-
Ka.

nabopaTopHas pabora

25

Paznen 1. Mexanuka (tema: 1.5 Mexanuue-
ckue Kojebanust u BoiHbl) CBOOOTHBIC U BBI-
HY)KJICHHbIE KosieOanus. Jlemocteny

nabopaTopHas pabora

26

Paznen 2. MonekynsipHas Gpu3uKa U T€pMOIU-
Hamuka (tema 2.2. Tepmommnammka) OTHO-
LIEHHE TEIUIOEMKOCTEN ra3za IpH MOCTOSHHOM
JaBJIEHUH, - 00bEME

nabopaTopHas pabota

27

Paznen 2. MonekynsipHas pu3uKa U T€pMOIU-
HamuKa (Tema 2.2. Tepmonunamuka) Uneans-
Hasl TEeIUIoBas MamnHa. JleMocTeH.

nabopaTopHas pabota

28

Paznen 2. MonekynsipHas ¢pu3nuka U TEpMOJIU-
Hamuka (Tema 2.2. TepMmoawHammka) Ajua-
Oatuplii mporecc. YpaBHenue Ilyaccona. [le-
MOCTEH]I.

nabopaTopHasi pabora

29

Paznen 2. MonekynsapHast ¢pusuka u TepMOIu-
Hamuka (tema 2.3. PeanbHble rasel. JKujko-
ctu) W3mepenne kod3dduiieHTa BHYTPEHHETO
Tpenust MmerogoMm CTokca.

nabopaTopHasi paboTa

30

Paznen 3. DnekrpomarHerusm (tema: 3.3 3a-
KOHBI TIOCTOSIHHOTO TOKa) DIEKTPOH3MEpH-
TENbHBIC TPHOOPHI B LEMSAX MOCTOSHHOTO TO-
Ka.

nabopaTopHasi paboTa




HaumenoBanue pa3zena JUCHUILTAHBI
(Moyis)

dopma IpoBEACHUS
3aHATUA

TpynoemMKocTb, yac

OYHas

3a04YHas1

31

Paznen 3. Dnekrpomarnerusm (tema: 3.3 3a-
KOHBI MOCTOSIHHOTO TOka) [IpumeHeHue Tpa-
B Kupxroda ass neneid mocTosIHHOTO TOKa.
JlemocTeH.

nabopaTopHas pabota

32

Paznen 3. Dnexrpomarnermsm (tema: 3.4
MaruuTtHoe none) M3mepeHue yaenbHOTo 3a-
psiia 3JEKTPOHA C TIOMOIIbE0 MarHUTHOTO TO-
ns. JlemocTeH.

naboparopnas pabora

33

Paznen 3. Dnexkrpomaraerusm (tema: 3.1, 3.2
DnekTpuueckoe moje, 3.3 MarHuTHoe moJe)
KommbroTepHass MoJieNib JABMXKCHUS 3apsDKEH-
HOM YaCTHIIBI B TIOCTOSIHHBIX JJICKTPHYECKOM H
MAarHUTHOM ITOJISIX.

nabopaTopHas paboTa

34

Paznen 4. Ontuka. ®usuka atoma (Tema 4.1
DJIeMeHTBI T€OMETPHUYECCKOM onTuku) M3me-
pEHUE MTOKA3aTeIs MPEIIOMIICHUS CTEKIITHHON
IJTACTUHKH C IIOMOIIBI0 MUKPOCKOIIA.

nabopaTopHas pabota

35

Paznen 4. Ontmka. ®duszmka aroma (Tema
4.3.Ctpoenue aroma) CriekTp atoMa BOJIOPO-
Ja. Jlemocrens.

nabopaTopHas pabota

36

Paznen 4. Ontmka. ®duszmka aroma (Tema

4.3.CtpoeHue
peakuuu. JlemocTeny

aTOMHOTO fA1pa) SlnepHbie

nabopaTopHas paboTa

Hroro:

5.4. leTaau3anusi CaMOCTOATEJIbLHONH PadoThI

HaunmenoBanue paznena
JTUCITUILIAHBI (MOTYJIS)

Bun camocrositenbHON paboTh

TpynoemMKocTs, yac

OYHas

3a04YHas1

Paznen 1. Mexanuka (Tema:
1.1. Kunematuka)

Pa3bop TeopeTndeckoro maTepuana.
[ToaroroBka K ompocy 1o TemMam Jia-
O0opaTopHBIX paboT, MOATOTOBKA K
MPAKTUYCCKHUM 3aHATUAM - PCIICHHUC
3a71a4 10 TEME.

Paznen 1. Mexanuka (Tema:
1.2. Jlunamuka MaTepHaibHOM
TOUYKH)

Pa36op TeopeTryeckoro marepuania.
[TonroToBka K MPakKTHYECKUM 3aHS-
THSIM - PEIICHUE 3a/1a4 110 TEME.

Paznen 1. Mexanuka (Tema:
1.3. Pabora. MorHocCTb.
OHeprusl.)

Pa36op TeopeTudeckoro matepuaina
[ToaroroBka K ompocy 1o TemMam Jia-
O0paTopHBIX paboT, MOATOTOBKA K
MPAKTUYCCKUM 3aHATUAM - PCIICHHUC
3a7a4 1o TeMe

Paznen 1. Mexanuka (Tema:
1.4. JlunamMuka BpamiaTeiabHO-
T0 JIBW)KEHUS. )

Pazbop TeopeTrueckoro MaTepuaia
[ToaroroBka Kk ompocy Mo TeMam Jja-
OOpaTOpPHBIX paboT, MOATOTOBKA K
MPAKTUYECKUM 3aHITHUSIM - PEIICHHE
3aj1a4 1o TeMe

Paznen 1. Mexanuka (Tema:
1.5. Mexannueckue Kojeda-
HUS U BOJIHBI)

[ToaroroBka k ompocy Mo TeMam Jia-
OOpaTOpHBIX paboT, MOATOTOBKA K
MPAKTUYCCKUM 3aHATUAM - PCIICHHUC
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HaumenoBanue pasnena

TpynoemMKocTh, yac

Ne Bun camocrositenbHOM paboThI
JUCLHUTLTAHBI (MOJTYJIs1) o4Has 3a04Has
3aJa4 10 TeMe.
Paznen 1. Mexanuka (Tema: [ToaroroBka K ompocy 1o Temam Jia-
5 1.6. PenatuBucTCcKas MexaHH- OOpaTOpHBIX paboT, MOATOTOBKA K 5 9
Ka.) NPAaKTUYECKUM 3aHATHM, TIOJTOTOB-
Ka K TECTOBOMY KOHTPOJIO
Paznen 1. Mexanuka (Tema
1.7. Ilpumenenue 3akono6 co-
XpaHeHus K peuleHuo 3a0adu. Pazbop TeopeTrueckoro marepuaa.
7 | LlenTpanpHbIil yaap mapos. ITonroroBka K MpakTUYECKUM 3aHs- 6 9
PaBHOBecue cucTemsl Tel. THUSIM - PEIICHHUE 3a/1a4 110 TEME
Kocmuueckue ckopocTu.
«UHepHble OBIPBI»
Paznen 2. Monekynspaas ¢u- | Pa30op Teopernueckoro Matepuana
3WKa U TepMoJuHaMuKa (TemMa | [loAroToBKa K MPaKTHYECKUM 3aHs-
8 | 2.1. UneanbHslii ra3. Moneky- THSM - PEIICHHE 3a1a4 110 TeME 8 12
JSIPHO-KUHETUYECKask TEOPHUs
ra3osB)
Paznen 2. Monekynspaas ¢u- | Pa30op Teopernueckoro Matepuaia
3MKa U TepMoAnHamuKa (tema | IloaroroBka k ornpocy 1o Temam Jja-
9 | 2.2. TepmoauHamuKa. ) 06opaTopHBIX padoT, MOATOTOBKA K 8 12
IPAaKTUYECKUM 3aHATHSIM - pellieHUe
3aj1a4 1Mo TeMe
Paznen 2. Monekymsapnas ¢u- | Pa3bop Teopernueckoro Mmatepuaia
3MKa U TepMoAnHamuka (tema | IloaroroBka k ornpocy mo Temam Jja-
10 | 2.3. Peanbueble ra3sl. Kuako- 06opaTopHBIX padoT, MOATOTOBKA K 8 12
CTH.) NPAaKTUYECKUM 3aHATHIM, IOJrOTOB-
Ka K TECTOBOMY KOHTPOITIO
Paznen 2. Monekynspnas ¢u-
3MKa ¥ TEPMOJUHAMUKA (TeMa:
2.4. Cmamucmuyeckue pac-
npeoeneHusl.
Pacnpenenenne monexkyn no
11 | ckopoctsm. Pactipenenenue Pazbop TeopeTnueckoro maTepuana 6 14
Makxkcsemna. OnsiT [lTepHa.
bapomerpuueckas popmyia.
Pacnipenenenne Monexyn B
MOTEHIIMATEHOM TOJIE CHIL.
Pacnpeneneuue bombiimana)
KonTponbnas pabota BrimonHeHne KOHTPOJIbHON paboThI
12 1o pazzenaMm «Mexanuka. Moneky- - 8
JsipHas QUMK
Paznen 3. Dnekrpomarnerusm | Pa30op TeopeTnueckoro MaTepuana
13 (Tema 3.1. DnekTpuyueckoe [ToaroroBka Kk MPaKTUYECKUM 3aHS- 5 10
noje. CuioBble XapakTepu- THUSIM - pEIIeHHUE 3a/1a4 110 TEMe
CTHKH)
Paznen 3. Dnekrpomarnerusm | Pa30op TeopeTnueckoro MaTepuana
14 (Tema 3.2. DieKTpUUECKOe [ToaroToBka Kk MPaKTUYECKUM 3aHSI- 5 10
noje. JHepreTuYecKue Xxapak- THUSIM - pEIIeHHUE 3a/1a4 110 TEMe
TEPUCTHUKH. )
15 | Pa3nen 3. DnextpomarHetusm | Pa36op TeopeTnyeckoro marepuana 5 10

11




HaumenoBanue pasnena
JUCLHUTLTAHBI (MOJTYJIs1)

Bun camocrosTenbHOM paboThI

TpynoemMKocTh, yac

OYHas

3a04YHas1

(Tema 3.3. 3aKOHBI IOCTOSIH-
HOT'O TOKA.)

HO,Z[FOTOBKa K IIPpaKTUYECKHUM 3aHs-
TUAM - PCIICHUC 3a/1a4d 110 TCMC

16

Paznen 3. DnexkrpoMarueTusm
(Tema 3.4. MarauTHoe 1oJie.)

[ToaroroBka K MpakTUYECKUM 3aHS-
THUSIM, TIOJTOTOBKA K TECTOBOMY KOH-
TPOJIIO

10

17

Paznen 3. DnexkrpomMarueTusm.
(tema 3.6. [Jusnexkmpuxu 6
anekmpudeckom noze. J{nu-
MIOJIbHBIE MOMEHTBI MOJIEKYJI
nuanekrpuka. Iomsapusanus
IUANIEKTpUKoB CerHero-, mbe-
30-, IUPOVIEKTpUKH. IIpume-
HEHHE B KaYeCTBE JAaTYUKOB
CHCTEM aBTOMATHKHU

Pa30op Teopernueckoro marepuaia

18

Paznen 3. DnekTpoMarHeTusm.

(trema 3.7. Knaccuuecxas
9JIEeKMPOHHASL MeopUst Memai-
7108. OTIBITHI, MOATBEPIKIAIO-
1IME AIEKTPOHHYIO IPUPOAY
TOKa B MeTaaiaaxXx. BeIBoJ 3a-
KOHOB U3 3JIEKTPOHHOM TE€O-
puu (3axonsl Oma, JIxoyns -
Jlenna, Bunemana-®panna).
TpynHOCTH KI1aCCUYECKOU
AJIEKTPOHHOM TEOPUU METaII-
JIOB.

Pa3bop TeopeTnueckoro matepuana

19

Pa3nen 3. DnekTpomarseTusm.

(Tema 3.8. Dnemenmsi 30HHOU
meopuu meepovix men. O0Opa-
30BaHME YHEPreTUYECKHUX 30H
B Kpuctamiax. KBanrosas
DIIEKTPOHHASI TEOPUS
METaJIJIOB.

Pa36op TeopeTndeckoro maTepuaia

20

Pa3zpnen 3. DnexkTpoMarHeTusm.

(trema 3.9 Ilonynposoonuxu.
CobcTBEeHHas TIPOBOIUMOCTD
IIOJIyIPOBOJHUKOB. [Ipnmec-
Hasi IPOBOJIUMOCTb IOJIYTIPO-
BOAHUKOB. [lomynpoBoanuko-
BbI€ JHUOABI U TpHObL. [Ipu-
MEHEHUE B TexHuke. MHTe-
rpajbHbIE TEXHOJIOTHH

Pa3bop Teopernueckoro marepuaia

21

Paznen 3. DnekrpoMarHeTusm.

(rema 3.10. Macnumocmamu-
Ka 8 8aKyyme u 6 geujecmae.
3aKoH IOJIHOro TOKa. Pacuer
MarHuTHOM nenu. MarauTHeIe
CBOICTBA BEIISCTBA

Pa30op Teopernueckoro marepuaia

22

Pa3nen 4. Ontuka. ®usuka
aTtoma (Tema 4.1. DIeMEeHTBI
F€OMETPUYECKON ONTUKHU U
BOJIHOBOU TEOPHH CBETA.)

Pa30op Teopernueckoro marepuaia
[ToaroroBka K NpaKTHYECKUM 3aHsI-
THSIM -pEIICHHE 3a/1a4 110 TeMe

12

16

12




HaumenoBanue pasnena . TpynoemMKocTh, yac
Ne Bun camocrositenbHOM paboThI
JUCLHUTLTAHBI (MOJTYJIs1) o4Has 3a04Has
Paznen 4. Ontuka. ®usnka Pa36op Teopernueckoro Marepuana
atoma (tema 4.2. [lonspusza- [ToaroroBka K MPaKTUYECKUM 3aHs-
23 | mus cBera. TermoBoe u3iryde- THSM - PEIICHHE 3a1a4 110 TeME 12 16
Hue. KBaHTOBBIE CBONICTBA
CBETA.)
Pa3znen 4. Onruka. ®usuka Pazbop TeopeTrueckoro maTepuana
24 | atoma (Tema 4.3. CtpoeHue [ToaroroBka K IPaKTUYECKUM 3aHs- 10 15
aToMma.) THUSIM - pEHICHHE 33]1a4 110 TEME.
Pa3nen 4. Ontuka. ®usuka [ToaroToBka K MpakKTUYECKUM 3aHS-
25 | aroma (Tema 4.4. CtpoeHue THUSIM, TIOJTOTOBKA K TECTOBOMY KOH- 10 15
ATOMHOTO sIJIpa.) TPOJIO
Konrponbnas padora Beinonnene KOHTPOJIBbHON pabOThI
26 0 pazzaesiaM «JEKTPOMArHeTU3M. - 9
Orntukay
IToaroToBKa K MpOMeEXyTOY- N3yueHne neKIHOHHOTO MaTepuaa,
27 | HOM aTTecTaluH JUTEPATypPHBIX UICTOYHUKOB B COOT- 36 13
BETCTBHM C TEMATUKOMN
Hroro: 202 272
6. [lepeyeHb y4eOHO-MeTOIUYECKOT0 00ecnieYeHusl N0 TUCIUIITTHHE
OcHOBHAas1 U IONOJTHUTEIbHAS JUTEPATYPa
Ne T'ox usz-
ABTOp, HAUMEHOBaHUE [Tpumeuanue
/o TaHusI
OcHoBHasi yueOHasi IMTEPaATYpa
bonynos, E. H. UHTeHcuBHBIHM Kypc (pU3UKH: BOTHOBAS OII-
THKA, 3JIEMEHThI KBAHTOBOI MEXaHUKH, AaTOMHOH U s7epHOI
¢usuky : yuebHoe mocodue / E. H. bogynos, B. . Hukut- [TonHOTEKCTOBBIIM
1 | deHxo, A. M. IleryxoB. — Cankr-IlerepOypr : III'VIIC, 2015 JOCTYII ITPH BXO-
2015. — 99 c. — ISBN 978-5-7641-0571-0. — Tekcr : amek- 7€ TI0 JIOTHHY U
TpOHHBIH // JIaHb : 21eKTPOHHO-OMOIMOTeYHAst cUcTEMaA. — naposo™*
URL.: https://e.lanbook.com/book/93837 — Pesxxum nocty-
na: Juisg aBTOPHU3. MOJIb30BaTeNeH.
benanokos, P. A. KBanToBas ¢pusnka 1 3J1eMEHTHI KBaHTOBOU
MEXaHUKH : ydeOHUK /1711 By30B / P. A. benanokoB. — 2-¢ .
u3., crep. — Cankrt-IlerepOypr : Jlans, 2021. — 116 ¢. — Honworekcrosbili
2 | ISBN 978-5-8114-7959-7. — Texcr : onexrponnsiif // Jaup : | 2021 | 7OCHYH DK BXO-
. 7€ 10 JIOTHHY U
AIEKTPOHHO-OnOMoTeuHas cucrema. — URL: «
https://e.lanbook.com/book/169806 — Pexxum noctyna: s f1apoJiro
ABTOPH3. NOJIH30BATENEH.
Cagenbes, U. B. Kypc o6mieit gpusukn : yaedHOe mocoodwue : B
3 Tomax / . B. CaBenbeB. — 15-e uzn., crep. — CaHKT-
[TerepOypr : Jlanp, [6. T.]. — Tom 1 : Mexanuka. Moseky- [TomHOTEKCTOBBII
3 | JpHad ¢u3uka — 2019. — 436 c. — ISBN 978-5-8114- 2019 JOCTYT IIPU BXO-
3988-1. — TekcT : dIeKTpOHHBIH // JIaHb : 2IeKTPOHHO- 7Ie TI0 JIOTHHY U
oubnmorteunas cucrema. — URL: napoiro®
https://e.lanbook.com/book/113944 — Pexxum foctyma: [yis
ABTOPH3. NOJIH30BATENIECH.
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Ne T'ox us-
i ABTOp, HAUMEHOBAaHUE o [Ipumeuanue
Cagennes, U. B. Kypc ¢usuku : yuebroe nocodue : B 3 To-
Mmax / 1. B. CaBenbeB. — 5-e usn., crep. — CaHKT-
[TerepOypr : Jlans, [6. r.]. — Tom 2 : DnexrpudectBo. Ko- [ToTHOTEKCTOBBIN
4 nebanus 1 BoHBL. BonHoBas ontuka — 2018, — 468 ¢. — 2018 JOCTYII TIPU BXO-
ISBN 978-5-8114-0686-9. — TekcrT : anekTpoHHbIH // Jlanb 7Ie TI0 JIOTHHY U
: 9JIEKTPOHHO-O0MOMoTeunas cucrema. — URL: maposiro*
https://e.lanbook.com/book/100927 . — Pexum mocryma:
JUIsl aBTOPH3. MOJIb30BATEIICH.
Cagenbes, . B. Kypc ¢usuku : yaeOHoe mocodue : B 3 Tomax
/ U. B. CaBenbeB. — 7-¢ u3., ctep. — Cankr-IleTepOypr :
Jlanb, [0. 1.]. — Tom 3 : KBanToBast ontuka. AToMHas (HU3H- .
ka. ®usnka TBepaoro tena. Gu3nka aTOMHOTO siIpa U dJie- HoHorexcToBEIi
5 | menTapubix yactur — 2019. — 308 c. — ISBN 978-5-8114- 2019 JOCTYIT TIPH BXO-
. . ) 7Ie TI0 JIOTHHY U
4254-6. — TekcT : anexkTpoHHbIH // JIaHb : 37IEKTPOHHO- *
oubmoreunas cucrema. — URL: faposo
https://e.lanbook.com/book/117716 — Pexum moctyma: s
ABTOPH3. ITOJIb30BATEIIEH.
COopHuK 33124 110 001IEMY KypCy (GHU3UKHU: B 5 KH./ IO pej.
H. A. fxosnesa. - U3x. 5-¢, crep. - M.: ®U3MAIJINUT: Jlans, DeKTPOHHBI
6 | 2006 — 2006 Ku. 1: Mexanuka/ C. I1. Ctpenkos [u ap.]. - 2006
2006. - 240 c. - ISBN 5- 9221-0602-3. DieKTpoHHBbIii pecypc: apxue
lib.usfeu.ru
JlonoJiHUTeIbHASL y4eOHAs JINTepaTypa
Oupranr, E. B. PykoBoacTBO K pelieHuto 3aaad 1no Kypey
obelt ¢pusuku : yauedHoe nocodue / E. B. @upranr. — 4-e .
u3 ., ucnp. — Cankrt-IlerepOypr : Jlans, 2021. — 352 ¢. — TonHoTexcToBEIH
7 | ISBN 978-5-8114-0765-1. — Teker : aneKTponHb1it // Jaub 2021 | AOCTYT IIPH BXO-
. 7Ie TI0 JIOTHHY U
: DJIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: x
https://e.lanbook.com/book/167786 — Pexxum nocryma: Mapoio
JUIsl aBTOPH3. TIOJIb30BATENEH.
Hcaxosa JI.LE. MeToauueckue yka3zaHus K JJaOOpaTOpHbIM
paboTaM 1o MeXaHUKe U MOJICKY/IsipHOi (usuke / McakoBa SEKTOOHHLL
8 | JLE., Makapsruera O.H., IlerpoB A.H, Cxopukona H. A., 2007 P
VYpai. roc. gecotexH. yH-T. - EkarepunOypr: YI'JITY, 2007. apXHB
- 15 ¢ DnekTponHsIii pecypc: lib.usfeu.ru
CxkopukoBa H. A. ®enepanbHblil HHTEpHET-3K3aMeH 1o (hu-
3uke OOpa3ibl 3aJaHUH U1 KOMITBIOTEPHOM MPOBEPKH 3HA-
HUMN: 7151 CTyJI€HTOB O4HOM (hopMbI 0OyUEHUs BCEX HaIlpaB- .
9 | nenwmii u ciermanbHOCcTel/ H. A. Cxopukosa, C. B. Konosa- 2009 INCKTPOHHRIH
noB, J1. FO. I'omukoB; Ypai. roc. mecotexH. yH-T. - EkaTte- ApXHB
punOypr: YIJITY, 2009. - 45 c. DnekTpoHHBII pecypc:
lib.usfeu.ru
KonTponbHble 3ananus no auciurummae Oomas Gusuka s
CTYJEHTOB OYHOM (hOpMbI 00YUEHHUs AJIs1 BCEX HaIpaBJie- .
10 | =mit/ JI. B. Inemesa [u np.]; Ypai. roc. 1€COTexXH. yH-T. - 2008 aﬂeig?;HHH

ExatepunOypr: YIJITY, 2008. - 27¢. DnexTpoHHbIH pe-
cypc: lib.usfeu.ru.
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ABTOp, HAUMEHOBAaHUE

T'ox us-
JaHus

[Ipumeuanue

11

KonTtponsnsle 3aganus no gucuurinae O6mas pusuka s
CTY/ICHTOB OYHOU (pOpMBI 00yUCHHS 111 BCEX HAIpPaBICHU/
JI. B. [Inemesa [u ap.]; Ypai. roc. necorexH. yH-T. - Exare-
punOypr: YIJITY, 2008. - 27 c¢. DinekTpoHHBIH pecypc:
lib.usfeu.ru

2008

DJIEKTPOHHBIN
apXuB

12

Ontuka. MeToanuecKie yKa3aHus K BBIMOJIHEHUIO JJabopa-
TOPHBIX paboT 1Mo (HU3MKE ISt CTYACHTOB BCeX (PaKyIbTETOB
o Bcem Harnpasienusm / E. U. boitkosa [u ap.]; Ypai. roc.
JecoTexH. yH-T. - ExarepunOypr: YIJITY, 2010.-33 ¢
DnexrpouHsIii pecype: lib.usfeu.ru

2010

DNEeKTPOHHBIN
apXuB

13

®dwusuka: mporpaMMa, METO. YKa3aHUsl U KOHTPOJI. 3aIaHHsI
JUISL CTYJICHTOB BCEX CHEIMATBHOCTEH, 00YJaIOUINXCs Ha 0Y.,
3204. ¥ KOHTPAKT. popmax oOydeHus/ Ypai. roc. IeCOTEXH.
yH-T. - Exatepun0Oypr: YIJITY, 2007 - Y. 2/ E. U. Boiikosa
[u 1p.]. - 50 c. Daexrponnsii pecypce: lib.usfeu.ru

2007

DNEeKTPOHHBIN
apXuB

14

Knanosa A. B. Mexanuka: METO/1. pEKOMEHIAITUHU K Pe-
menuto 3a1ad no ¢puszuke/ A. B. XKnanosa, JI. B. [lnemesa,
B. I'. Yamuna ; Ypan. roc. J€COTEXH. yH-T.-
ExarepunOypr: YI'JITY, 2007 — 2007 Y. 1. - 2007. -

36 ¢ DnekrpoHHbIii pecypc: lib.usfeu.ru.

2007

DNEeKTPOHHBIN
apXuB

15

XKnanosa A. B. Monekynsipuas ¢puzuka u TepMOJIUHAMHU-
Ka: METOJI. PeKOMEHIAITNH K PEIICHHIO 33724 110 GU3HKe/
A. B. ’Knanoga, JI. B. I[lnemesa, B. I'. Hamuna ; Ypan.
roc. JIeCOTexH. YH-T. - EkarepunOypr: YI'JITY, 2007 —
2007 Y. 2. - 2007. -24 ¢ DnektponHsIi pecypce: lib.usfeu.ru.

2007

DNEeKTPOHHBIN
apXuB

16

Hcakosa JI. E. DneMenTapHbIe OIIEHKH OIIMOOK U3MEPEHUIA:

MCTOA. YKa3aHUs IJId CTYJACHTOB BCCX CHeHHaHLHOCTCﬁ/ JI.E.

Ucakosa; Ypai. roc. necorexs. yH-T, Kad. pusuxu. - Exare-
punOypr: [YI'JITVY], 2012.- 15 c.: un. DnekTpoHHBIH pecypc:
lib.usfeu.ru.

2012

DNEeKTPOHHBIN
apXuB

17

Konosanos, C.B. Meroanueckue yka3aHus K j1abopa-
TOPHBIM paboTaMm 1o (HU3MKE € DIEMEHTaMH KOMIIbIO-
TepHOTo MozieupoBanus. Pasmen «dnekrpuyectBoy /
C.B.Konogainos, FO.JI. Yenenes, H.A. CxopukoBa;
VYpai. roc. necorexH. yH-T. - EkarepunOypr: [YTJITVY],
2008. - 48 c. DnekTpoHHbIit pecypc: lib.usfeu.ru.

2008

ONEKTPOHHBIN
apXuB

18

Hcaxosa JI. E. KonTponbsHble 3aanus no ¢pusuke. [ns cry-
nentoB 1 u 2 xypcos o teme "Onrtuka"/ JI. E. Mcakoga;

VYpai. roc. necorexH. yH-T, Kad. ¢pusuxu. - EkarepunOypr:
[VIJITY], 2010. - 32 c. DnektponHbIi pecypc: lib.usfeu.ru.

2010

DJIEKTPOHHBIN
apxuB

*- MMPEKAC YCM HpOfITH 110 CCBIIIKE, HCO6XO,Z[I/IMO BOUTH B CUCTEMY

OYHKIMOHUPOBAHUE DJIEKTPOHHON MH(POPMALMOHHO-00pa30oBaTelbHOM cpeabl o0ecneyu-
BAETCsl COOTBETCTBYIOLIMMU CPEJCTBAMH UH(POPMAIIMIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI

Kaxnpiii oOydaronuiics obecriedeH JOCTYNOM K 3JEKTPOHHOM OMOIMOTEUHON cucteme
YIJITY (http://lib.usfeu.ru/), 9bC Usnatensctra Jlaus http://e.lanbook.com/, 9BC Yuusepcurer-

ckast Ombnmoreka onmaiu http://biblioclub.ru/, conepxanmx u3aHUS IO OCHOBHBIM H3y4aeMbIM
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JUCLUTUTMHAM U ¢()OPMHUPOBAHHBIX 10 COTJIACOBAHUIO C MpaBooOIafaTesIMi y4eOHONU U yueOHO-
METOJINYECKOHN JIUTEPATYPHI.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBasi cucteMa «Koncynprant [Lmrocy.
2. MudopmannonHo-mpaBoBoii moprain I'apant. Pexxum gocryma: http://www.garant.ru/
3. baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonasibHbie 6a3b1 JAHHBIX

1. UudopmManmoHHbIe CUCTEMBI, OaHKU JTaHHBIX B 00JIACTU OXPaHbl OKPYKAIOIIEH CpeIbl
U TIPUPOJIOTIONB30BaHus — PexxuM noctyna: http:/MuUHOPUPOABIPO.pd

2. Undpopmanmonnas  cucreMa «TEXHOPMATHB». — Pexum  moctyma:
https://www.technormativ.ru/;

3. Hayunas snektponnas 6ubnaunoteka elibrary. — Pesxxum mocryma: http://elibrary.ru/ .

4. Tlporpammsi 1ist 3kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmannonnsie cucremsl «buopasnoobpaszue Poccum». — Pexum pocryma:
http://www.zin.ru/BioDiv/.

7. ®OH/ OLIEHOYHBIX CPEJCTB /ISl IPOBeIeHUsI POMEKYTOYHOM aTTecTAIUN
o0yyaromuxcs Mo JUCIUNIHHE

7.1. [lepeuyeHb KOMIETEHIHIT ¢ YKa3aHHEM TanoB UX (JopMHUPOBAHUSI B MpoIiecce
OCBOEHHsI 00pa30BaTeJIbHOM MPOrpaMMbl

Dopmupyembie KOMIETEHITNH Bun u popma koHTpons
OK-10 cmocoOHOCTh K Io3HaBa- | [IpoMesKyTOUHBIH KOHTPOJIb: 3a4eT U SK3aMEH B YCTHOM
TENBHOMN JCSATEIHHOCTH dopme o Guneram.

Texymmii KOHTPOJIb: ONPOC, BHIIIOJTHEHUE JTA0OPATOPHOH pa-
OOTBI, TECTUPOBAHME, BBINOJHEHHWE KOHTPOJIBHOM pabOThI
CTYJEHTaMH 3a04YHOU (hOpMbI O0yUEHUS

7.2. Onucanue nokasartesjiei u KPpUTEPUEB OCHUBAHUA KOMIIeTEHIIHIi a PA3JIHYHBIX
dTanmax ux (l)OpMI/IpOBaHI/IH, ONMMCaHHE IIKAJ OHCHUBAHUA

Kputepun oneHHBaHHsI YCTHOTO OTBeTa HA KOHTPOJIbHBIE BONPOCHI YK3aMeHa (mpo-
MeKYTOUHBIH KOHTPOJIb (hopmupoBanus komnerennun OK-10)

OmMAUYHO — JJaH TIOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTaBJICHHBIN BOIPOC, IOKAa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, T0Ka3aTEIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHUS Te-
MBI; B OTBETE NPOCIEKUBAECTCSA YETKAsI CTPYKTYpPa, JJOTHYECKas MOCIEN0BATENbHOCTD, OTPaKat0-
11asi CyIIHOCTh PAacCKpbIBAEMbIX MOHATHH, TeOpul, siBIeHUN. 3HaHUE 00 00BEKTE IEMOHCTPUPY-
eTcs Ha (poHe MOHUMAHHUS €r0 B CUCTeME JaHHON HayKU W MEXIUCHMIUIMHAPHBIX cBs3eil. OTBeT
U3JIO’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HayKH, ITOKa3aHa CIOCOOHOCTh OBICTPO pearupo-
BaTh Ha YTOUYHSIOILIUE BOIIPOCHI;

Xopowio — JTaH TIOJHBIA, Pa3BEPHYTHIA OTBET HA MOCTABIECHHBIA BOIIPOC, MIOKA3aHO yMe-
HUE BBIJIEIUTH CYILIECTBEHHBIE U HECYLECTBEHHBIE IPU3HAKU, TIPUUMHHO-CIIEICTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpUPOBaH, JOTUYEH, U3JI0KEH B TepMHHAX Hayku. OJIHAKO JOMYIIEHbI He-
3HAYUTEJbHbIE OIIMOKH WM HEJOUYEThl, UCTIpaBlIeHHbIe 0aKalaBpOM C MOMOIIBIO «HABOJISIINX)
BOIIPOCOB;

Y0081emeopumenbHo — 1aH HETIOJHBIA OTBET, JIOTHKA U MOCIIEeI0BATEIbHOCTD U3TI0KEHUS
UMEIOT CYIECTBEHHbIE HapylieHus. [lomymieHsl rpy0Obpie OMMOKH MPU ONpPeAeIeHUU CYLUTHOCTH
PacKpBIBAEMBIX MOHITUMN, TEOPUH, SABICHUN, BCIEICTBUE HEMOHMMAaHUs OakajaaBpoOM HMX Cylle-
CTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB M CBsizel. B O0TBeTe OTCYTCTBYIOT BBIBOABI. Y MEHHE
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PacKpbBITh KOHKPETHBIC MIPOsIBIICHUST 0000IEHHBIX 3HAaHUN He ToKa3aHo. PeueBoe odopmienue
TpeOyeT MOMPaBOK, KOPPEKIIHH;

HeyoosiemsopumenbHo — OakalaBp JEeMOHCTPHUPYET HE3HAHHE TEOPETUYECKUX OCHOB
npeaMera, He YMEeT JeNlaTh apryMEHTHPOBAHHBIC BBIBOJBI U MPUBOIAUTH MPUMEPHI, ITOKA3hIBACT
cimaboe BiIaJleHue MOHOJIOTUYECKON PeUblo, HE BIIAZICET TEPMUHOJIOTHEH, MTPOSIBIISIET OTCYTCTBUE
JIOTHYHOCTH W TIOCIIEAOBATCILHOCTH W3JIOKCHHUS, JIEJIaeT OMIUOKH, KOTOPhIE HE MOXET HCIIpa-
BUTDH, JAXKEC IIPU KOPPCKIHNHU ITPEIIOAaBaTCJICM, OTKAa3bIBACTCA OTBCYATh HA 3aHATHUH.

Kpurtepun oneHMBaHHsI YCTHOTO OTBETa HA KOHTPOJIbHbIE BONMPOCHI 3a4yera (mpo-
MEKYTOUYHBIH KOHTPOJIb (hopMupoBanus komnerennuu OK-10)

3aumeHo — JIaH TIOJIHBIN WM YACTUYHO IOJIHBIN OTBET Ha MOCTaBJICHHBIN BOIIPOC, MOKa-
3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HAHHH 00 OOBEKTE, JI0KA3aTEIIbHO PACKPHITHI OCHOBHBIE T10-
JIOKEHUSI TEMBI; B OTBETE TMPOCICKHUBACTCS UYETKAs CTPYKTYpa, JOTHYECKas MOCIEI0BATENb-
HOCTB, OTPAXKAOINAs CYITHOCTh PACKPHIBAEMBIX MMOHITHN, TEOPUH, SIBICHUH. 3HaHHE 00 00BEKTE
ACMOHCTPHUPYCTCA Ha (1)OHC IIOHUMAHHUs €ro B CUCTEME IIaHHOfI HAayKHM U MCKIUCHUIINIMHAPHBIX
cBszeil. OTBET HM3JI0XKEH JIMTEPATYPHBIM S3BIKOM B TEPMHUHAX HAyKH, MOKa3aHa CIHOCOOHOCTH
6I)ICTp0 pearupoBaTb Ha YTOUHAKOIIMWEC BOIIPOCHI; JOITYCKAOTCA HC3HAYUTCIbHBIC OILIMOKHA WIIH
HEJIOYETHI, HCIIPABIICHHBIC 0aKaIaBPOM C MOMOIIIBIO «HABOISIIIUX) BOIPOCOB;

He 3aumeHo — OaKalaBp JEMOHCTPHPYET HE3HAHHWE TEOPETHUECKUX OCHOB IPEIMETA, HE
yMeeT JeliaTh apryMEHTUPOBAHHbBIC BBIBOJIBI M NPUBOJIUTH NMPUMEPHI, MOKA3bIBACT ClIaboe Bia-
JIEHE MOHOJIOTMYECKOM pEYbl0, HE BJIAJIEET TEPMUHOJIOTMEN, TIPOSBIIIET OTCYTCTBUE JIOTUYHO-
CTH U TOCJIEIOBATEILHOCTH U3JIOKCHHUS, JIEIAET OIMOKHU, KOTOPhIC HE MOXKET MCIPABUTH, JTAKE
IIpU KOPPECKUHU ITPETIOoaAaBaTCJICM, OTKA3bIBACTCA OTBCUATh HA 3aHATHHU.

KpuTtepuu ouneHMBaHMs YCTHOIO OTBETAa HA KOHTPOJIbHBbIE BONPOCHI ompoca (TeKy-
Ui KOHTPOJIb (hopmupoBanus komnerenuun OK-10):

Omauyno - paboTa BHIIOJIHEHA B CPOK; 0(OpMIIEHUE U COJIEpKATEIbHAS YacTh OT4YeTa 00-
pas1oBble; paboTa BBHIIOJHEHA CaMOCTOATENbHO; MPUCYTCTBYIOT COOCTBEHHbIE 0000IIEHHs, 3a-
KIIFOYEHUSI ¥ BBIBO/IBI. OOYyJaromuiicsi MpaBMIIbHO OTBETHUJI HAa BCE BOMPOCHI MPH Clladye KOJUIO-
KBHYMa U 3aIUTE OTYeTa.

Xopowo - paboTa BBITIOTHEHA B CPOK; B OPOPMIICHHH OTYETA U €T0 COICPKATEIbHOMN Ja-
CTH HET TpyObIX OIIMOOK; paboTa BBINOJHEHA CaMOCTOATENBHO; MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKIII0OUeHUs U BbIBOAIBI. O0ydaromuiics npu cadye KOJUIOKBHUyMa U 3allluTe OTYeTa
NPaBUJIBHO OTBETHUJI Ha BCE BOIPOCHI C MOMOIIBIO MTPEToiaBaTelsl.

Yooenemeopumenvro - pabora BbINOIHEHA ¢ HapylIeHUEM rpaguka; B 0QOpMIEHUH, CO-
JiepKaTeNbHOM 4acTH OTYeTa €CTh HeJIOCTaTKH; paboTa BBIOJHEHA CAMOCTOSITENBHO, MPHCYT-
CTBYIOT COOCTBEHHBIE 00001eHus. O0yJaromuiicst Mpu cade KOJUIOKBUYMa M 3alllUTe OTYeTa
OTBETHJI HE Ha BCE BOIPOCHI.

Heyooenemsopumenvno - oQopMiIeHHE OTYETa HE COOTBETCTBYET TPEOOBAaHUSM; OTCYT-
CTBYIOT WM CJIeJIaHbl HENPaBUIIbHbIE BBIBOJIBI  00001eHHst. O0yJaromuiicss He OTBETHUI Ha BO-
MIPOCHI KOJUIOKBUYMa M HE CMOT 3all[UTHTh OTYET.

Kpurepun oneHnBaHusl BbINOJHEHHS 321aHUI B TeCTOBO# (popme (TEKyIIMil KOH-
TpoJb popmupoBanus komnerenuu OK-10)

[To uToram BBITIOJTHEHUSI TECTOBBIX 3aJIAHUH OIICHKA IPOU3BOJUTCS IO YETHIPEXOATb-
HOM mikase. [Ipu mpaBUIBHBIX OTBETaX Ha!

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3amaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amgaHuit — OIIEHKA «Y0081eMEOPUMETILHON,

MeHee 51% - OIleHKa «HeY0081em8opumenbHo .
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Kpurepun oneHuBaHHMs BBIIOJHEHHMS J1a00paTOPHBIX PadoT (TeKyWMid KOHTPOJb
¢opmupoBanus kommnerenuuu OK-10)
Omauuno - ydalwiicsi BBITIOTHSET paboTy B MOJHOM 00BeME ¢ COOMIOACHHEM HEOO0XOIu-
MO MOCIIE0BATEIHHOCTH MIPOBE/ICHUS OIBITOB U U3MEPEHHI; CAMOCTOSTENIBHO U PALIMOHAIBHO
MOHTHUPYET HE0OX0IMMOe 000pyA0BaHHE; BCE ONBITHI IIPOBOJUT B YCIOBHUSAX U peXHUMax, obec-
MEYMBAIOIINX IMOJTYYeHHUE MPABUIBHBIX PE3YJIbTATOB U BBIBOAOB; COOMIOIaeT TpeOoBaHUsS Ipa-
BHJI 6e3OHaCHOCTI/I Tpyda; B OTUCTC IMMPABUJIbHO U aKKYPATHO BBIIIOJHACT BCC 3allUCH, T216J'II/ILU)I,
PUCYHKH, YEPTEKHU, Tpad KK, BBIYUCICHUS; PABUILHO BHIIOIHSAET aHAJIN3 NOTPEIIHOCTEH.

Xopowio - yyamiuiics BBITIOIHSET pabOTy B IOJTHOM 00beMe ¢ COOMI0ACHEM HEOOX0AUMOM
MOCJIEIOBATEILHOCTH TIPOBEICHUSI ONBITOB U U3MEPEHHI; CAMOCTOSATENIHO U PAllMOHATIBHO MOH-
TUPYET HeoOX0IMMOoe 000pYyI0BAaHUE; BCE OMBITHI TPOBOAUT B YCIOBUSX U PEKUMaX, o0ecredn-
BAaIOIIUX IOJIyYCHUE TMPABUIBHBIX PE3YJIbTATOB U BBIBOJOB; COOIOMACT TPeOOBAHUS MPABUI
0e30MacHOCTH TPy/Ja; B OTYETE MPABWIBHO M aKKypaTHO BBIMOJIHSIET BCE 3alMCU, TaOIUIIbI, pU-
CYHKH, YePTEKH, TpadUKH, BHIYUCICHUS; IPABIIIBHO BBHITIOTHSIET aHAU3 MMOTPEIIHOCTEH, HO ObI-
JI0 JIOTYILIEHO JIBa - TPU Helo4eTa, He 0oJiee 0JHOM Herpy0oil oImiOKN 1 OAHOTO HET0UETA.

Yooenemeopumenvrno - paboTa BBINOJIHEHA HE MOJIHOCTBIO, HO 00BEM BBIIIOJIHEHHOH 4a-
CTH TaKOB, IMIO3BOJIET MOJYYUTh IPAaBUIbHbBIE PE3YJIBTAThl U BBIBOJBI: €CJIM B XOJI€ IPOBEICHUS
OIbITa U U3MEPEHUI ObUIN JOMYILEHbI OIIUOKHU.

Heyooenemsopumenvro - paboTa BbIIIOJHEHA HE TOJIHOCTbIO M 00bEM BBIIIOJTHEHHOW YacTu
paboThl HE MO3BOJISIET ClieNaTh MPABUIBHBIX BBIBOJIOB: €CJIM OMBITHI, U3MEPEHHUS, BHIYHCICHUS,
Ha0JII0/IEHUS IPOU3BOAMINCH HEIIPABUIIBLHO.

Kpurepun oneHuBaHUsI BBINOJHEHHS KOHTPOJIbHBIX padoT 00y4alomIMMHUCH 3204-
HOi1 popMbI 00yueHHs (TeKY Uil KOHTPOJIb (popmupoBanus komnerenmnu OK-10)

Omauuno - oOy4aroUIuiics: BHIMONHAET pabOTy B MOJHOM O00beMe ¢ COOII0IeHHEM HEOO-
XOJMMBIX TpeOOBaHU; B pabOTe MPaBUIIHO U aKKYPAaTHO BBHIMOIHSIET BCE 3aIMCH, TaOIHIIbI, PU-
CYHKH, 4epTeXu, TpaduKy, BBIYUCICHUS, MPABUIBLHO BBITIOIHSET MPOBOJUT pEIlIeHHE 3a/ad,
aHaJIU3 MOIPEIIHOCTEM.

Xopowo - 0by4aroluiics BIMOIHSAET pabOTy B MOJIHOM 00beMe C COOMI0IeHUEM HE00XO-
JTUMBIX TpeOOBaHMIi; B paboTe MpaBUWJIBHO M aKKypaTHO BBIMOJIHSET BCE 3aIllMCH, TaOIMIbI, pU-
CYHKH, YepTeXU, rpaduKu, BHIUUCICHUS; MPABUIBHO MPOBOJUT pPEIICHUE 3aaad, aHalu3 IO-
TPEIIHOCTEN, HO OBLJIO IOMYIIEHO JBa - TPU HEJ0UeTa, He 0oJiee OHOM HErpyOo OIIMOKHU U OJT-
HOT'O HEJOUETA.

Yooenemeopumenvno - pabora BBHINOIHEHA HE MOJIHOCTHIO, HO 0OBEM BBINOJIHEHHOHN ya-
CTH TaKOB, YTO MO3BOJISIET MOITYYUTh IPABUIILHBIE PE3YJIbTATHI U BHIBOJBI: €CJIM B X0J1€ PEUICHUS
OBLTN JOIMYIICHBI OIIHOKH.

Heyooenemsopumenvro - paboTa BBITIOTHEHA HE MOJHOCTHIO U 00HEM BBHITTOTHEHHOW YacTH
paboThl HE MO3BOJISIET OLIEHUTH NMPABUIBHOCTD MOTYYEHHBIX PE3YJIbTAaTOB; Pa0OTH HE BBINOJIHE-
Ha.

7.3. TunoBble KOHTPOJIbHbIE 321aHUA UJIN HHbIEe MaTePHaJIbl, HeOOXOAUMBIE ISl OLeHKH
3HAHM, YMEHUI, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOIIMX 3TANbI
(popMHpoOBaHHUsI KOMIIETCHIIHI B Ipolecce OCBOCHNUs 00pa30BaTeIbHOI NPOrPaMMblI

KoHTpoJsbHbIe BONPOCHI K 324eTy (IIPOMEKYTOYHBINH KOHTPOJIb)
(pa3neabl «Mexanuka», «MosekyasipHas ¢puszuka. Tepmoannammuka)

1. Kunemaruka touku. Cucrema equnuil. MarepuanbHas Touka. Cucrema otcuera. Tpa-
exkropus. [Iyte. CkopocTb. Yckopenue. TaHreHIHalbHOE, HOPMAIbHOE, TIOJTHOE YCKO-
peHusl.

2. Kunemarnka BpamaTeIbHOTO JIBHKEHHS. YTIIOBOU MyTh, YIIIOBOE TIEpEMEIICHUE, YTII0-
Basi CKOPOCTb, YTJI0BO€ YCKOpeHHe. CBs3b JTUHEINHBIX U YIJIOBBIX XapaKTEPUCTHUK.
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ITepsoiii 3akoH HptoToHa. MHEepLMaIbHBIE CUCTEMBI OTCUETA.

Bropoii 3akon Hetotona. [IpeoOpasoBanust ["anues.

Tpetuii 3akoH HproToHA. 3aK0H coXpaHeHUs UMITyJbca. L[eHTpanbHblid yaap mapos.

Pabora nepemennoii cuiel. Momuocts. Pabota cuisl ynpyroctu. KoncepBatuBabie

cuiibl. PaboTa KOHCEpBAaTUBHBIX CHUJI 110 3aMKHYTOMY ITYTH.

Kunernyeckas u noreHuuagbHas SHEPIUs 3aKOH COXPaHEHUs SHEPTUH.

MoMeHT nHepIHH TBepAoro Teia. Tabiria MOMEHTOB HHEpLUH (11ap, TUCK, 00pyY,

crepxeHb). Teopema Llltelinepa. PaBHOBecue cuCTEMBI TEIL.

9. OcCHOBHOE ypaBHEHUE JUHAMHUKH BPAIATEILHOIO IBUKEHUS. 3aKOH COXPAaHEHUs MO-
MeHTa umnyisca. [Ipumenenue.

10. 'apmonnyeckue kosnedanusi. CKOPOCTh U YCKOPEHHUE MIPU FapMOHUYECKOM KOJICOaHUH.
DHeprus KoJieOaHui.

11. CnoxxeHre 0JMHAKOBO HAIPABJICHHBIX TAPMOHUYECKUX KOJICOaHMI

12. Ilepuop kone6aHnit MATEMATUYECKOTO U (PU3NIECKOTO MAsSTHUKOB.

13. BeinyxaeHHbIe KojieOaHus. Pe3oHanc.

14. Pacnipoctpanenue kojaeOaHuil B yIpyrux cpefax. 3BYKOBbBIE BOJIHBI.

15. OcHoBHbIE IPUHLMIIBI OOILEH U CIIEHUAIIBHON TEOPUN OTHOCHUTEIBHOCTH.

16. . Kocmuueckue ckopocTu. «YepHble JbIpbD».

17. OcHoBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPUU ra30B.

18. CocrostHusI, TapaMeTpbl COCTOSIHUS, H30MPOIecChl. OMBITHBIC Ta30BHIC 3aKOHEI.

19. VpaBHenue cocrosiHus uaeanbHoro rasa. Cmecu ra3os. 3akoH JlanbToHa.

20. BHyTpenHsisi sHEprus uaeanbHoro raza. Pabora rasa B u3omnporeccax.

21. IlepBoe Havano TepMOAMHAMUKHU TeII0eMKOCTh UICaTbHOTO ra3a.

22. Pacnpenenenue Moiekyi 1o ckopoctsam. Pacnipenenenne Maxkcsesuia. Onbit HlTepHa.

23. bapomerpuueckas opmyna. Pacripesienenre MojaeKysl B HOTCHIMAIBHOM I10JI€ CHIL.
Pacnpenenenue bonbiimana)

24. Anmabarudeckuii mporecc. Bropoe Havano TepMOIMHAMUKH.

25. Kpyrossie mporieccsl. Lukn Kapuo. KI1J] TernnoBoii MalyHebI.

26. CTaTHCTUYECKHUI cMBICT 2 Havyajla TEPMOAMHAMUKHN. DHTPOMHUS.

27. YpaBHEHHE COCTOSHHS peaibHOTO ra3a. M3orepmer Ban-nep-Baanbca.

28. IloBepXHOCTHOE HATsDKEHUE B )KUAKOCTH. [laBieHne Mo/ H30THYTOW MOBEPXHOCTHIO
xuakoctd. CMayMBaHME U KaWUISIPHBIE SBJICHUS.

29. ®a3oBbIic paBHOBECHS U (a30BBIC TIEPEXO/IBI.

ISR A

o~

KoHTpoJsibHBIE BONPOCHI K 3K3aMeHY (IPOMEKYTOYHBIH KOHTPOJIb)
(pasznes «uekrpomarsetusM. Onruka. Pusnka atromay)

1. BsaumopeiicTBue 3aps0B. DnekTpudeckoe nose. 3akoH Kynona. [Ipunuun cyneprnosu-
ouu.

2. HampskeHHOCTb OIS, CO3aHHOTO CHCTEMOW TOUYCYHBIX 3apsaaoB. ['padudeckoe n300-
paskeHue AekTpudeckoro moist. [lotok BekTopa mHAykmud. Teopema OcTporpaackoro-
I'aycca u ee npuMeHeHHe.

3. Pabota cHi1 3JeKTPHUYECKOTO TSI IO MepeMeIieHuro 3apsaa. CBs3b MOTEHIHAA C
HaNpsHKEHHOCTHIO TTOJIS.

4. Tlupkynsaius BeKTOopa HampsoKeHHOCTH. [ToTeHIman 2JeKTpoCcTaTHYeCcKOTo TOJIS.

5. Pacmpenenenue 3aps0B B MPOBOJHUKAX. DIIEKTPOEMKOCTh IPOBOAHUKOB M KOH/ICHCA-
TOPOB. DHEPrUs AMEKTPUUYECKOTO MOJIS.

6. Cwuia ¥ II0THOCTB TOKa. 3akoHBI OMa.

7. Pabota u MOIIHOCTH TOKa. 3akoH [[xoyns-JleHna.

8. 3axonsl Kupxroda s pa3BeTBIeHHBIX Iieneil. PacueT cioHOM 11enu METO0M Y3JI0BBIX

Y KOHTYPHBIX YpaBHEHUII.
9. JlumonbHBIE MOMEHTHI MOJIEKYJI TUAJIeKTprKa. [lomspus3anus nudnekTpukoB CerHero-,
b€30-, TUPOdJIEKTPUKH. [IpuMeHeHHe B KauecTBe JTaTYMKOB CUCTEM aBTOMATHKH.
10. YpaBuenus Makcesia.
11. OnbIThI, TOATBEPKJAIOIIME FITEKTPOHHYIO IIPUPOAY TOKA B METaJlIaX.
12. BoIBOJ1 3aKOHOB U3 3JIEKTPOHHOU Teopuu (3akoHbl OMma, J[xoynsa-Jlenna, Bunemana-
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13.

14.

15.

16.

17.
18.

19.
20.
21.
22.
23.

24,

25.

26.

27.

28.
29.

30.
31.
32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

®panmna). TpyaHOCTH KIIACCUYECKOM 2JIEKTPOHHON TEOPUH METAJLIOB.
OO0pazoBaHue YHEPTETHUECKUX 30H B KpUCTAIIaX. KBaHTOBAs AJIEKTPOHHASI TEOPUS Me-
TaJUIOB. .
CobcTBeHHast IPOBOUMOCTE TOTYITPOBOAHHUKOB. [IpuMecHast mpoBOIUMOCTD MOIYIIPO-
BOJHHUKOB.
JlonynpoBoiHUKOBBIE AMOJBI U TpUOALL. [IpuMenenne B TexHuke. MHTErpanbHbIe TEX-
HOJIOTHH.
MarnuTtHas HHIYKIMsS PaMka ¢ TOkoM B MarHUTHOM mone. ['padudeckoe n3o0pakeHue
MarHUTHOTO TOJISI.
3akon buo-Casapa - Jlarutaca. [Ipumeps! (MarHuTHOE T0JI€ TIPSMOTO M KPYTOBOT'O TOKA).
JleiicTBre MarHUTHOTO MOJIs HA TOK. PaboTa 1o nepemenieHuto mpoBoIHUKA C TOKOM B
MarHUTHOM I10J1€
. Cuna Jlopenua. JIBuxeHue 3apspKeHHON YacTULIBI B OTHOPOJIHOM MarHUTHOM TIOJIE.
[{MKIOTPOH. 3aKOH MOJIHOTO TOKA.
Pacuer marauTHOM enu. MarHuTHBIE CBOKCTBA BEILIECTBA.
3akon ®apanes. [IpaBuio Jlenua.
[locTynarenbHOE IBUKEHHE IMPOBOJA B MATHUTHOM 1oJie. BpamaTtenbHoe ABMXeHHE
paMKH B MarHUTHOM I10JI€.
SIBneHne CaMOUHIYKIIMU. DKCTPATOKH 3aMBbIKAHUS M pa3MbIKAHUSA. DHEPTHsl MAarHUTHOTO
TOJIAL.
PazButue B3ris110B Ha ipupoay ceera. [Ipunimn ['rolirenca. BeiBo1 3aKOHA OTpaXeHUs U
MPEIOMIICHHS CBETA HAa OCHOBE NMpuHIMNa [ roirenca.
KorepentHbie BoJHBIL. Y ClIOBUSI MakcUMyMa U MUHUMYyMa. CriocoObl MoTyueHus Kore-
PEHTHBIX BOJIH.
Pacuer unaTephepeHIIMOHHON KapTUHBI OT IBYX UCTOYHUKOB. MHTEepdepeHIns B TOHKHX
meHkax. Konbna HeroTona.
Meton 30 @penens. dudpakuus Ha mend. JudpakinonHas pemerka.
Jludpakius Ha IPOCTPAaHCTBEHHOM perieTke. OU3NYECKUil CMBICI CIEKTPAILHOTO pa3-
JIOKEHU.
EcrecTBeHHBIN U OJISIPU30BaHHBIN CBET. JIBOMHOE JIy4eIPEIOMIICHHUE.
Bparnienue miockocTy noaspu3aluu.
DOoTOMETPUUECKHUE BEIIMYUHBI, €AUHULBI U3MEpeHus. M3mydueHue v noriomeHne SHep-
TUH.
3akoH Kupxroda. 3aKoHbI TEMIOBOTO U3Iy4YEHUSI.
«YnbrpaduoneroBas karactpoday. ['unoresa u popmyna [Inanka.
®dotorpdext. 3akons CtoneroBa. Y paBHEeHHE DUHINTEHHA.
Macca u umnynsc porona. {aBnenue cera. Onwit Jlebenera. dpdexkt Komnrona. Kop-
MYCKYJIIPHO-BOJIHOBOM JTyasli3M.
Atomuas mozenb Tomcona. OnbiTel Pesepdopaa mo paccesiHuio o-4acTuil.
[Toctynarel bopa. 3akoHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®opmyia babmepa. ATOM BOJOpOJa U €ro CIEKTp 1o Teopuu bopa.
KsanToBsie uncina. [leprnoandeckas tabnuia Menaeneea.
Hyxionsl. CTpoeHne u XapaKTepUCTHKA SIIpA.
SAnepnsie cunbl. JlepexTt Macc. DHeprust cBs3u.
MarHuTHbI€ U IEKTPUUECKHE CBOWMCTBA SJIEP U SIIEPHBIE MOJIEIH.
PannoakTuBHOCTB. 3aKOH PaJIMOAKTUBHOTO pacnaia. 3aKOHbl COXPaHEHUSI.
3aKOHOMEPHOCTH O- U B-pacmnaja.
[TpoxoxaeHune 3apsHKEHHBIX YaCTHUIL U Y-U3Ty4eHUs 4yepe3 BemecTBo. MckyccTBeHHas pa-
JTNOAKTUBHOCTb.
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3aganus B TecToBOM (hopme (TeKyIHii KOHTPOJIb)
TecrToBble 3a1anus (pparmenT) K pazaeny «MexaHuKa»

1. Tlpu kakoM YCIIOBHUHM JBMXXCHHUE TOYKH OyIeT KPHUBOJIMHEWHBIM C TEPEMEHHOH IO
BEJIMYMHE CKOPOCTHIO?

1) an=0 2)an O 3)an O 4) an=0
a=0 a o0 a=0 a o0

2. Teno, OpolieHHOE BEPTHKAIBHO BBEPX, BEPHYJIOCh B HayalbHYyl0 TOuKy. Kakue u3
IIPEJCTABICHHBIX IPa)UKOB COOTBETCTBYIOT ABHKEHUIO 3TOro Tena? Vv

— CKOpOCTb Tea, X — IIyTh, IPOVICHHBINA TEJIOM.
1 2) 3) 2
V, \ \%

3 A A X A

0 t 0 t O \'t 0 {

3. Temo maccoii 0,1 kr paBHOMEpPHO IBMKETCS 1O OKPYKHOCTH CO CKOPOCTBIO 2 M/C.
Haiiti n3menenue ero ummysnbca npu noopore Ha 180 .

1)0,22)0,3 3)0,4 4)0,8 5)1,2

4. Teno maccoit 0,1 kr paBHOMEpHO ABMXKETCA MO OKPY)KHOCTH CO CKOPOCTBIO 2 M/C.
Haiitn m3menenne ero umiyibca mpu moBopote Ha 90 .

1)0,22) 0,28 3)0,34 4)0,4 5) 0,56

5. UenoBek CTOMT Ha HEKOTOPOM BBICOTE Haja ypoBHeM 3emiu. OH OpocaeT mepBblii 11ap
BEPTUKAIBHO BBEPX C HEKOTOPOW HAuyalbHOW CKOPOCTBIO; 3aTeéM OH OpocaeT BTOPOi
TaKOM K€ Iap BEPTUKAIBHO BHU3 C TAKOM K€ CKOpPOCThIO. YUemy paBHO OTHOLIEHHE
KOHEYHBIX CKOpPOCTEH 1apoB?

6. Paccrosane w™exny cranimusmu metpo 1,5 kM. I[lepByro monoBHHY ero moesq
MPOXOJUT PABHOYCKOPEHHO, BTOPYIO — PABHO3aMEJIEHHO, HA CTAHIIUSIX OCTaHABIIMBAETCS.
MakcuManbHass CKOpPOCTh Ha meperone 54 km/4. HaiiTu Bpemsi ABMKEHHS 1MOe€37a MEXIY
crannmsamu. OtBeT B equanmax CH.

7. Teno wmaccorr 200 Kr paBHOMEPHO TIOJHHUMAIOT I10 HAKJIOHHOW IUIOCKOCTH,
obopasyromeit yron 30 c ropuszoHTOM, mnpukianbBas cwiy 1500 H Broms auHum
neiokeHs. C KakuM yCKOpPEHHEM Telo OyAeT COCKalb3bIBaTh BHHU3 BJIOJb HAKIOHHOW
IUIOCKOCTH TIOCIIE TIPEKpAaIeHus 1eHCTBUS CUITbI?

8. C xakuM yckopenueMm JBuxercss Jupt maccoi 100 kr, ecau cuia HaTsDKEHHMS paBHA
800 H, a ckopocTh M yCKOpEHHE HalpaBlIeHbI B OJTHY CTOPOHY.
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9. ABTOMOOWJIH IBUTAETCS B TOPY C YCKOpEeHHEM 1 M/C2. VYkion ropet 5 M Ha 100 M myTH.
Macca asromo6mis 900 kxr. Koaddumment tpenus 0,1. Haiitu cuity taru aBuratess.

10. Kaxwue 3aKOHBI COOTBETCTBYIOT BPAILICHUIO C U3MEHEHNUEM HATPaBJICHU?
1) S=(1+t)%; 2)S=10-t?%; 3)S=t3-2t 4)S=t-2t?

11. Haiitu OTHOIICHME KHHETHYCCKMX JHEPTHil CKONbXKCHUS: 1) oOpyda u 2) IucKa,
UMCIOIIUX paBHbIC Macchl (M) U OJMHAKOBBIE CKOPOCTH IIeHTpa Macc (V).
1)1 2)05 3)1,33 4)15 5)2

12. Ha kakux puCyHKaxX BEKTOD yIJIOBOTO YCKOPEHHsI HalpaBJieH NepIEeHANKYIISIPHO YepTe-
Ky «Ha Bac»?

1) 2) 3) 4)
13.  VrioBoe ycKOpeHHE Teja, BPAINAIOMIETOCS BOKPYT HETOABIKHON OCH,

HU3MCHACTCS, KaK IIOKa3aHO Ha PHCYHKC. Ykaxurte TOYKH, COOTBECTCTBYIOLIUC
MaKCUMaJIbHOMY U MUHUMAJIbHOMY 3HaAYCHUAM KUHETHICCKON OHCPTHHU TCIIA.

14. HeBecoMBlIii )KECTKHUIA CTepKeHb MTHHBI L cBOOOIHO JIEXKHUT Ha ABYX onopax A u B.
B touke C, orcrosimieit or A Ha pacCTOSHUM S, HA CTEPIKEHb JIEHCTBYET BEpTHKaIbHas cuia F.
Cuna peakuuu B onope A paBHa

F

A

15. Onpenenum Tpu 3Tana ABMKEHUS MTyJIU B 1a00opaTOpHOM paboTe (CYUTATh, YTO COMPOTUB-
JIEHUE BO3/lyXa HUYTOXXHO MaJio).] 3Tar- IBM)KEHUE IyJIM OT MECTA BBICTpPENa 1O MULIEHHU. 2
3Tan — B3aUMOJEHCTBUE YU U MUILIEHU. 3 3Tall — IBHKEHHUE ITYJIM U MUIICHHU MO TyTe OKPYXK-
HOCTH.

3aKOH COXpaHEHHs SHEPTUU MOKHO MPUMEHSTh

Ha srane 1

Ha srane 2

Ha srane 3

Ha srame 1,2,3

3aKOH COXpaHEHMsI SHEPTUU IIPUMEHSATD HENIb3s1

orwdPE
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16. 3aK0H COXpaHEHHS UMITYJIbCa MOKHO TPUMEHSTH
Ha srane 1

Ha srane 2

Ha srane 3

Ha sramne 1,2,3

3aKOH COXpaHECHHS UMITYJIbCA TPUMEHSTH HETb3s

g~ wN -

17. Ynap nynu o MULIEHB SIBIISIETCA

1. AGCOJIFOTHO YIPYTUM U IIEHTPAIbHBIM

2. AGCOMIOTHO HEYIPYTUM H LIEHTPAIbHBIM
3. AOCONIOTHO YIIPYTUM U HELEHTPATbHBIM
4. AOGCOJIOTHO HEYIPYTMM U HELEHTPaJIbHbIM
5. Her npaBuiabHOro oTBeTa.

18. IIpu ynape mynu o MULIIEHb

1. Beiensercs temno

2. Ilornomaercs Temio

3. MOXeT BBIIENATHCS WITH MOTIOMIATHCS TEIUIO (3aBUCUT OT CKOPOCTH ITYJIH )
4. Het npaBUIBLHOTO OTBETA

19. IIpu yBennueHun Macchl MyJH, €€ CKOPOCTh

1. VBenmuuuBaetcs

2. YMeHbIaeTcs

3. MoeT yBeuIrBaThCS HITM YMEHBIIATHCS (3aBHCHT OT MACCHI ITYJIH)
4, He Mensercs

Bonpoce! A1 TeKyero KOHTpoJs no ¢gusunke
®parmMeHT K pasaeay «MosiekyJasipHas pU3MKa U TEPMOAMHAMHUKA)

1. Ckonbko mMosekyst cepuuctoro raza SO2 comepxurces B 1 kr aToro raza?

2. Ha pucyHke JaHbl IapaMeTpbl JBYX COCTOSHHI Tasa. TpeOyeTcs COBEpIIMTH IEpexoj 3
cocrosiHui 1 B cocTosiHME 2
P C IOMOIIBIO:
A) N306apbl 1 ©30TEPMBI
b) N3orepmbl 1 n30X0pbl

A

B) 1306aps! 1 130X0pbI
Hauepruts B koopaunarax P, T xaxneni u3
YKa3aHHBIX [IEPEXO0B.

» V

3. Kak M3MeHUTCS BHYTPEHHSS SHEPIHs MAEAIbHOTO Ia3a, €CIU €ro JaBIeHHE U 00beM
yBenn4aTcs B 2 paza?

4, Kakue Monekynsl B arMocepe JBHIKYTCS OBICTPEE: MOJIEKYJIBI KUCIOPOJAA HIIH
YIJIEKUCIIOTo raza’?
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5. I'papuk kakoro mnpomecca u3obpaxeH Ha pucyHke? Kak HM3MeHWIach IUIOTHOCTH M
BHYTPEHHSS SHEPIUs rasa.

\Y

»
>

@DparMeHT K paszaeiay «JIeKTPOCTATHKA

1. 3apsn Ha  IUIOCKOCTH
a pacripefieied ¢ IOBEPXHOCTHOM
IUIOTHOCTBIO 6. OnpenenuTs MOTOK
BekTopa E uepe3 moBepxHOCTb
Ky0Oa ¢ pedbpom a.

2. ]lBa OJIMHAKOBO 3apSUKEHHBIX MIAPHUKA MOJBEMIEHHBIX HA HHMTAX OJMHAKOBOW JUIMHBI B
o0mIell Touke HaxoIsATCS B paBHOBecHH. Kak IOKHAa M3MEHUTHCA Macca IIApUKOB, YTOOBI
IIpY YMEHBILIEHUU 3apsija KaxJI0ro B 2 pa3a yroj Mexay HUMH He u3MeHuics. Paccmorpure tg
0, TJ€ O-TIOJIOBHHA YIJIa MEXKIY HUTSMH.

3. ITnockui BOS,I[anHBIﬁ KOHACHCATOP 3aIllOJIHACTCA HAIOJOBUHY JOU3JICKTPUKOM C
,HHBH@KT’pH‘ICCKOI;'I IIPOHUIACMOCTBIO &. OHpe,Z[eJ'II/ITB KaK HM3MCHACTCA C€MKOCTb KOHACHCATOpa
IIpU 3alI0JTHCHUH.

i////l/// 92

4. B Kakux cilydasix 3apspKE€HHasi 4aCTHULA B DJIEKTPUYECKOM IOJIE JBUKETCS 110 CUIIOBOM JIMHUM?
A) CunoBasgs JnuHMS TONd TNPSAMOJMHENHA, M HayalbHAasg CKOPOCTb YacTHLBI V
HaIIpaBJICHA BJIOJIb OTOW JIMHUHU.

B) CuunoBast nuuus mosnst KpuBoJuHeHHa u Vo=0.
C) CunoBas nuHMS 10 KPUBOJIMHEHHA U BEKTOP V HalpaBJIeH 10 KacaTeJIbHOM K HEll.
D) 3apsbkeHHas yacTHIa BCETAa JBWKETCS 1O CHJIOBOW JMHHH SJIEKTPUYECKOTO IO

®parmenT K pasaeay «Tepmoqunamuka»
1. Yemy paBHO 4HCIIO CTETEHEH CBOOO B aToMapHOro Kuciaopoaa (0)?

3, 5, 6, HET IPaBUIBLHOTO OTBETA

2. Tlokazarens anuabatsl paBeH 1,4. DTo MOXKeT ObITh
I'enuit (He), mapst Bonsl (H20),  monekynspuslil Bogopon (Hz), Her mpaBHIIbHOTO OTBETa
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3. Temneparypa HarpeBarenst apuratens 400 K, a temneparypa xononunsHuka 200K. Yemy
paBeH MakcuMalibHO BO3MOKHbIA KII/] aToi1 Mammub1?
100%, 75%, 50%, 25%

4. Kakue ycinoBusi HEOOXOIMMO BBIITOJHUTD, 4YTOOBI MalllnHa OblIa UCaTbHON
Pa6oraer no nukiy Kapuo

Pa6otaet no nuxiy OTTo

Pabouee Teno upeanbHbIA ra3

Pabouee Teno peanbHBbIi Ta3

OOpaTUMBIiA UK

HeoOpatumplii iUk

5. K dpyakuumsm (mapamerpam) COCTOSIHUSL OTHOCSITCS
HaBnenue, pabora rasa, BHYTPEHHSISI YHEPTHS,
KOJIMYECTBO TEIUIOTHI, MOJyYCHHOE OT HarpeBaTes

3aganus VIt KOHTPOJIbHOM padoThl 00y4ar0IMXCH
3a04HOI (popMBI 00yUeHU (TeKYLIHII KOHTPOJIb)
TeMa JJIEKTPOMATHeTU3M

1. JIBa ManeHbKMX NpPOBOISMIMX Miapuka maccamu M=0,1 r moxBemIeHb Ha JUTMHHBIX
HeNpoBOAAUMX HUTAX JiuuHOM (=20 cMm kaxnmas K oJHOMYy Kprouky. Ilomyums
OJIMHAKOBBIA 3apsil, IIApUKW pa3oUUIUCh, 00pa3oBaB Mexnay HuTsmu yron 60 . Haiitu
3apsj KaKJ0ro IapuKa.

2. Haiitu HanpsbkeHHocTh 1oist B Touke A Ha pacctosHud 10 cM oT KoHua
paBHOMEPHO 3apspKeHHON HUTH aymHOM 20 oM, ecnu 3apsa HUTH q=3HKUT ¥ Touka A JIEKHT
BJIOJIb HUTH.

OnpenenuTe MOTEHIMAN TOYKHM OIS, Haxojsumielcs Ha paccrossHuu 10 cMm ot
LIEHTpa 3apsDKEHHOTO Imapa paguycoM 1 cM (e=2), eciu noteHnuan mapa pasex 300 B.

4. Tok B mpoBogHuKe comnpoTuBieHrneM R=15 OM paBHOMEpHO BO3pacTaeT OT HYJS JI0
HEKOTOPOI0 MakCMMyMa B TeUeHHE S C. 3a 3TO BpeMsi B IMPOBOJHUKE BBIICINIOCH
konmyectBo TemtoTel Q=10 x/[x. Hailtu cpeanee 3HaueHHe cuibl TOKAa B MPOBOJHMKE 32
3TOT IPOMEKYTOK BPEMEHH.

JlBe OGatapen M peocTaT COeIMHEHBI, KaK IMOKa3aHO Ha pucyHke. =12 B, r;=2 Owm, ¢,=24 B,
=6 Om, R=16 Om. OnpenienuTh cuily TOKa B 6aTtapesx U peocrare.

Tt

5. [To TOHKOMY MpPOBOJHHKY, M30THYTOMY B BH/E€ TNPaBHIBHOTO MIECTHYTOJEHUKA CO
croporoii a=10 cm, umer Tok cwioit 1=20 A. OmnpenenmuT MarHUTHYIO HWHIYKIIUIO B
LEHTpE MIECTHYTOJIbHHUKA.

6. Butok pammycom R=20 cm, mo kotopomy Teder Tok cwioii | = S5A, cBoGomHO
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YCTQHOBWJICS. B OIHOPOJHOM MAarHUTHOM Tmojie HampsbkeHHocthio H=1000 A/m. Burtokx
MTOBEPHYJIM OTHOCUTEIHHO THaMeTpa Ha yTroJl a=30°. OnpenenuTh COBEPIICHHYIO padoTy.

Tema Onruka

1.ITokazarenu mpenmomiieHuss ABYX BemiectB Ny=15 m n, =2,4. KakoBo AOMKHO OBITh
OTHOIIICHUE TOJIIWH ITHX BEHIECTB, YTOOBI BPEMsl PACIPOCTPAHCHHUS CBETa B HHUX OBLIO
OJIMHAKOBEIM?

2.0mpenennure ONTHYECKYI0 Pa3HOCTh XOJa JABYX JIyded, OTpPaKEHHBIX OT BEPXHEH H
HIDKHEH TMOBEPXHOCTEH IIJICHKH, TPU YCIOBUM HOPMAJIBHOTO IAJICHHUS CBETAa Ha IUICHKY.
CrenaiiTe puCyHOK X0/1a 3THX JTy4YeH.

l n1=1,5
cTT nI=1
n3=15

3. BeiBectu ¢opmyny Ui onpeneneHus paauyca CBETIbIX Kojell HploToHa B OTpakeHHOM
cete. Crenarh pUCyHOK XOJa JTy4ei.
4. OnpenenuTh CKOPOCTh PacIpOCTPAHEHUS CBETA B HEKOTOPOM BEILECTBE, €CIIM M3BECTHO, YTO
MIPEAEIIBHBIN YIOJl IIOJHOTO BHYTPEHHEIO OTPAKEHUs PABEH YINIy IOJHOW MOJSPU3aLUU NIPU
OTpaXKEHUH CBETA OT 3TOT'0 BELICCTBA.

IIpumepHbIe BOPOCHI AJ1s1 0poca (TeKyLMii KOHTPOJIb)

1. 1.0OcHoBHbIEC MOHATHUSA KHHEMATUKH (IIyTh, IEPEMEIIEHUE, CKOPOCTh U YCKOPEHHE MaTe-
puanbHOM ToukK) HopmanibHOE M TaHT€HIIMAJIbHOE YCKOPEHHE.

2. PaBHOyCKOpeHHOE NpSMOJIMHEHHOE JBI)KEeHUE. 3aBUCUMOCTh KOOPIUHATBI U CKOPOCTH
OT BpEMEHH.

3. KpuBonuHeitHOe 1BHKEHHE U IBUKEHUE 110 OKPYKHOCTH (IIEpHOJ], YacTOTa, YIiaoBas
CKOpOCTb, YIJIOBOE YCKOPEHHE).

4. 3akonsl HproToHa. JluHaMuKa cUCTEMbl MaTepuanbHbIX ToUuek. LleHTp macc.

5. Wmnynbc. 3aKkoH cOXpaHEHUs! UMITYJbCa.

6. KoHncepBaTuBHBIE 1 HEKOHCEpBaTUBHbIE CHIIbl. [ToTeHMansHOe cuoBoe nose. Pabora u
KMHETHUYECKasi SHEpPTUs. 3aKOH COXPaHEHMsI MEXaHNYECKON YHEPTHH.

7. Jlunamuka TBEpaOTrO TENa, MOMEHT cuil. OCHOBHOE ypaBHEHHE JMHAMHUKHU BpaIlaTeIbHO-
T'O JIBIDKEHHSL.

8. MoMmeHTHI nHepIuH (MaTepraibHas TOUKa, TUCK, 00pyY, 11ap, crepxensb). Teopema
I'toiirenca — IlTelinepa.

9. MowMmeHT umIyInbca TBEPAOro Teia. 3aKOH COXpaHEHUs MOMEeHTa uMmynbca. Kuneruue-
CKasl SHEPTrus BpalLlEeHUS.

10. 'apmonnyeckue konedanusi. Puznvyeckuit MasTHUK.

11. TTnockas BoHa B ofHOpOAHOM cpene. Chepruueckas BosHa.

12. YpaBHeHue cocTosTHUS UeaIbHOro rasa. M3omporecchl.

13. IlepBoe Hayamo TepMoanHAMHKH. Temtora. TermmoéMKoCTb.

14. AnnaGaTHblil pouecc, ypaBHenue Ilyaccona.

15. Iuxn Kapuo u reopemsr Kapho.

16. Bropoe Hauasno TepmoauHaMuku. OOpaTuMble U1 HeOOpaTUMBbIE MPOLIECCHl. DHTPOIIHSI.

17. DnexTpoMarHuTHbIE BOJIHBI U UX CBOWCTBA.
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18. UnTepdepenuus. YcnoBus HaOmoaeHU. Y CIOBUS MaKCUMyMa U MUHUMYyMa. HTepde-
pEHIIMs B TOHKUX IJIEHKax, Kojbla HetoToHa U T.71.

19. 3onb1 Openens.

20. Iudpakums. JudpaknponHas pemeTka. Y cIoBus HAOIIOACHUSI MAKCHMYMOB I MUHH-
MYMOB IpH TU(paKIUU Ha IIENH.

21. Tlonsipu3anusi. 3akoH bproctepa, 3akoH Maitoca.

22. lucniepcusi.

23. KopyckynsspHO-BOIHOBOH ayanin3M. GOTOH U €0 XapaKTePUCTUKHU (FHEPTHUS, UMITYJIIBC).

24. D dext KommnroHa.

25. ®oTo3ddexr.

26. TeroBoe n3mydeHue. AOCOIIOTHO YEPHOE TEO.

27. Atom. ITocrynarer bopa. BeiBoa pacdeTHbIX (hOpMYIT Ui CKOPOCTH M paaryca OpouT
aToMma BOAOPOAA.

28. SAnpo. Cocras siapa. [ledekT macc.

IIpumepsl 3axaHni 1J151 1a00PATOPHBIX PadoT (TEKyLIHil KOHTPOJIb)
dparmMenT 3aaaHus AJs pasaena «Onrukay

I/I3Mepelme nmoxkasartes npeJioMJICHUus CTEKJISTHHOM IUIACTHHKH C IOMOIIBIO MHUKPOCKOIIa

Koncmpykuyua onmuueckozo Mukpockona

HecmoTtpst Ha pazHooOpaszue Mojeneil, OOJIBIIMHCTBO ONTHYECKUX MUKPOCKOIIOB COCTOSIT
U3 [MOXO0KUX TUIIOBBIX J€Tajei.

e Okyssap. Ta yacTe ONTHUYECKON CUCTEMBI, KOTOPasi HEMOCPEICTBEHHO CBS3aHA C Iila3aMu
HaOmronarens. B npocreiiiem ciyyae OKyJsip COCTOUT U3 OJHOM JIMH3BIL.

e TybOyc. leranb, o0OecrieunBaoIiasl HY)KHOE B3aUMOPACIOJIIOKEHUE ONTHKUA OKYJsipa U
00BEKTHBA.

e O0bektuB. EnBa 11 He camasi BakHas 4acThb MMKPOCKOIA, 00ECIeunBarolasi OCHOBHOE
yBEJIMYEHUE.

e Kpemienue, ynepKuBaroliee Bce AETalI KOHCTPYKIMHU B HY>KHOM TIOJIOKEHUU.

e [IpeaMeTHBIIN CTOMMK, HA KOTOPOM Pa3MEIal0T UCCiIeayeMble 00pa3ibl. ITO JTUOO TOH-
KM€ Cpe3bl Ha MPEAMETHBIX CTEKJIaX sl MUKPOCKOIIOB, pabOTaIOIIUX B «IIPOXOJSIIEM CBETEY,
1100 00BEMHBIE 0OBEKTHI AJI1 MUKPOCKOIIOB «OTPAYKEHHOT'O CBETa.

e KpermieHus, KOTOPbIMU MPEMETHbBIE CTEKIIAa (PUKCUPYIOTCSI Ha TPEIMETHOM CTOJIUKE.

e Jlnapparma. B 0CHOBHOM B MHKPOCKONAX NMPUMEHSIOT TaK Ha3bIBa€MblE «HPUCOBBIE)
nuadparMel, Ha3BaHHbIE TAaK MOTOMY, YTO COJEP)KaT JIEMECTKU, MOAOOHbIE JIETIeCTKaM LBETKa
upuca. CaBUras Wiu pa3aBuras JICeCTKH, MOXKHO IJIABHO PETYIUpPOBaTh CUIY CBETOBOTO MOTO-
Ka, MOCTYTAIOILEro Ha UccieayeMblii oopasell.

e BuHT rpy0oii HacTpoiiku (OKYyCHPOBKHU MO3BOJISET, U3MEHSS PACCTOSIHUE OT 0OBEKTHUBA
JI0 UCcIielyeMoro oopasia, 1o00uBaThcs Hauboiee YeTKOro H300pasKeHHsL.

e BuHt TouHOI1 hokycupoBku. To ke caMoe, TOIbKO C MEHBIIIUM IIaroM U MEHBIIUM «XO-
JIOM» pe3bOBbI 111 MaKCUMAJIbHO TOYHOU PETyJINPOBKHU.

e Ocerutenb. OYeHb YacTO HCHOJIb3YETCS] OOBIKHOBEHHOE 3€pKaylo, MO3BOJISIOIIEE
HaANpaBIIATh Ha HMCCIeAyeMblil 0Opasel] JHEBHOM cBeT. B HacTosee Bpemsl 4acTo MPUMEHSIOT
CriellMaibHbIe TaTOreHHbIE JaMITbl, UMEIOLIHE CIIEKTp, OJIM3KUI K €CTECTBEHHOMY O€JIOMY CBETY
U HE BBI3BIBAIOIIUE TPYOBIX NCKAKEHHUH LIBETA.

e OcHoBanue. OOBIYHO BBHITOIHIETCS JOCTATOYHO MAaCCUBHBIM, U3 METAJUTMYECKOTO JIUThS,
Ui o0ecTieyeHns yCTOMYMBOCTH MUKPOCKOIIA BO BpeMs pabOThI

[Tpu HabOmrOIEHUH MTpeMeTa CKBO3b CJIOW BOJIbI WIIM CTEKJISIHHYIO IUIACTHHKY OOBEKT BCe-
I71a KaKeTCsl PacIloyioKEHHBIM OJIKe K HaOIr01aTelto, YeM B ISHCTBUTENBHOCTU. DTO KaxKyllle-

€Ci HpI/I6J'H/I}KeHI/IC CBsA3aHO C INPCIOMIICHUEM CBCTA Ha I'PaHUIIC IIJIIACTUHKH C BO3AYXOM U 3aBU-
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CUT KaK OT TOJIIMHBI, TAK U OT €€ MoKazaress npenomieHus. M3mepsst TONUHY TUIACTUHKU C
MOMOIUIbI0 MUKPOMETPA, a Kaxylleecs: CMEIIeHHEe peaMeTa Mpu HaOIl0IeHUU CKBO3b IJIACTHH-
Ky € MOMOIIbI0 MHUKPOCKOIA, TyOyC KOTOPOro CHaOXeH MUKPOMETPHYECKUM BHHTOM, MOXHO
OTpeeNIUTh MOKa3aTelb MPEJIOMIICHUS TUIaCTUHKU. [IycTh Ha CTOJIMKE MUKPOCKOIIA JIEKUT ILIO-
CKOTapaJuleJbHas CTEKJISIHHAS IUIACTUHKA TOIIIUHBI d, MUKPOCKOIT COKYCUPOBAH HAa METKH WIIH
NBUTMHKY, HAXOJSIIMECs Ha ee BepXxHel cTopoHe. [ Toro, 4rodbl yBUIIETh B MUKPOCKOI MbI-
JIMHKH, HaXOJSIIMECs Ha HIDKHEH CTOpOHE IUIACTHHKH, €ro TyOyc HEOOXOIUMO MEePEeMEeCTHTh Ha
HEKOTOPOE paccTosiHUE X (pUCYHOK). Benencteue npenomiuenus tyueit x < d

-
-

AN

CylecTByeT CBsI3b MEXKIY TOJIIIUHOW MCCIIEIYyeMOW CTEKISTHHOW IUIACTUHKH, BBICOTOM
KaXYIIETrocss moabeMa mnpeamera (moabeMa TyOyca MHUKPOCKOIA) M MOKa3aTesst MpeIoMIICHUS
cTekiia. J{J1sl yCTaHOBKM ATOW CBSI3M PACCMOTPHM XOJI JIy4ed OT TOYKH A (CM. PHCYHOK) 4epe3
CTCKJISTHHYIO TUIACTUHKY. [Ipu 3TOM Oynem mpenrosarath, 9To TJia3 HAXOJAUTCS HA TOH HOPMaJIH
K TUIOCKOCTSIM IUIACTUHKHU, KOTOpasi MPOXOJUT Yepe3 TouKy A, u nyd AB cocraBnser ¢ HOpMa-
JIBI0 MaJIbIi yroi f3.

Ha rpanune aByx cpen iyd AB mpereprieBaer mpeaoMiIeHHE U Ha BBIXOJIC U3 IJIACTUHKHU B
BO3/IyX COCTAaBIISIET C HOPMAJbIO K TIOBEPXHOCTH YroJl, PaBHBIN 0, KOTOPBIA CBSI3aH C yrioMm [
Yyepe3 MoKa3aTeNb MPeJIOMIICHHS n, T.€.

S

=

n

HaGnromarento kaxercsi, 4T0 pacCMaTpUBAEMBbIi Jyd UCXOAUT HE U3 TOUKH A, a U3 TOUKU
A, IpUNOAHATON Ha BBICOTY a, paBHYI0 AA'.
Paccmatpubas tpeyronsHuku ABC u A'BC, MOXHO HanucaTs, 4TO

BC=dtgp;
BC=(d-a)tgoamwmdtgp =(d—a)tg o, orkyna
d__®_ . ved-g pn=-9__1% 5
.:f—n_rgﬂ_ﬂ' Xx=d-a; n=——02="" (2)

W3mepsas TommuHy TuacTMHKM d W mepeMelieHne TyOyca MHKPOCKONa MpU
nepeoKyCUpOBKE €ro C BEpXHEW CTOPOHbI IUIACTUHKM Ha HIDKHIOIO, MOXHO IIO
dopmye (2) onpeaenuTs moka3aTeab NPEIOMICHHS N.

Xon paboTsl

HazoBeMm BHUHT rpy0oii HacTpoWkHu (POKYCHPOBKM BUHTOM A, a BUHT TOUYHOH HACTPOUKU
(oKycHpOBKH BUHTOM B.

Ha o6enx nmoBepXHOCTAX CTEKJITHHOM IJIACTUHKY HAHECEHBI LIapanHbl.

1. 3MepstoT MUKPOMETPOM HECKOJIBKO pa3 TOMIUHY d MIACTUHKU U HAXOIAT CpeiHee
3HAYCHHUE.

2. [omemiaroT MIaCTUHKY HA MPEIMETHBIN CTOJIMK TaK, YTOOBI IIepeceyeHre aparnuH oKa-
3aJ10Ch B LIEHTPE MOJIsI 3peHHsI MUKpockona. TyOyc MUKpocKoma JIOJKEeH ObITh MOJHAT BUHTOM A
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HaJl IPEIMETHBIM CTOJMKOM TaK, YTOOBI PACCTOSIHME MEXAY OObEKTUBOM M IJIACTUHKOW OBLIO
HE MEHBIIIE OJJHOI0-/IBYX CAHTUMETPOB.

3. MukpomeTpuyeckuM BUHTOM B omyckaroT TyOyc B HU)KHEE MOJIOKEHHUE, a 3aTeM BHH-
TOM A OIIyCKAaIOT €ro Tak, 4YTo0bl MPUOIU3UTh OOBEKTUB K IUTACTHHKE Ha 1-2 MM.

4. Bpamast BUHT A, MEIJICHHO MMOJHUMAIOT TyOyc, HaOII0ast 4yepe3 OKyJIsip 3a MOSBICHU-
€M B I10JI€ 3pE€HHs] MUKPOCKOIIA LIapalliHbl, HAHECEHHOW Ha HMXHEN cTopoHe IiacTuHKu. Haso-
JSIT MUKPOCKOII Ha YETKOE M300paKeHWEe 3TOW IapanuHbl IpU MOMOIIM BUHTOB A U B, 3anuchl-
BAIOT OTCYET 110 MUKPOMETPUUYECKOMY BUHTY. VI3MepeHus npoBOJAT HE MeHee 3 pa3 U HaXOmsT
CpelHee 3HaUCHHUE OTCUETA.

5. [lonHuMmast Ty0yc MUKPOCKOIa MUKPOMETPUUYECKUM BUHTOM B M OTCUMTBIBas MpU 3TOM
YHCII0 TOJTHBIX 000POTOB €r0, HABOISAT MUKPOCKOII HA YETKOE N300paskeHNe BEpXHEH aparuHbl.
3anuchIBalOT YUCI0 00OPOTOB BUHTA U OTCYET 10 MUKpOMETpUYecKoMy BUHTY. HaBoaKy moBTo-
PSIIOT HECKOJIBKO Pa3, ONPEENISIOT CPEAHUM OTCUET.

6. OnpenensoT «KaxXyLyocs» TOIMUHY X IUIACTUHKKM KaK pa3HOCTh OTCYETOB MO0 MUKPO-
METPUYECKOMY BUHTY, IPOU3BEACHHBIX B NII. 4 1 5 (11leHa JeneHus Ha 6apabaHuuKe BUHTA paBHA
0,002 mMm).

7. ITo dopmyse (2) onpenensroT Mmoka3areiab MPEIOMIICHHS N BEIIECTBA TUTACTUHKH.

8. Onpenenstor ommoKy u3mepenus/

i'n.r; Ad  Ax

— =
n e X

rae Ad — TOUHOCTh MUKPOMETPA,

A X — 1ieHa neneHus 6apabaH4MKa.

KoHTpoJIbHBIE BOIIPOCHI

1. ChopmynupyiiTe 3aKOH OTpaskE€HHsI CBETA.

2. CchopmynupyiiTe 3aKOH MTPETOMIICHHUS CBETA.

3. KakoB ¢u3nueckuil cMbIci oKa3aTelis IpeloMIIeHHs BelecTa?

7.4. CooTBeTCTBHE IIKAJIbI OLIEHOK M YPOBHeil cpOpMHPOBAHHBIX KOMIIETeH it

YposeHs chopmu-
POBaHHBIX KOMITE- OreHka [MosicHeHus
TEHIINI

Teopernueckoe colepkaHue Kypca OCBOEHO IIOJI-
HOCTbHIO, BCE NpPEAYCMOTPEHHBIE MPOrpaMMoil 00ydeHUs
yueOHbI€ 33a/JaHHsI BBITIOJTHEHHBI.

OO0yuarmuiicss TeMOHCTPUPYET CIOCOOHOCTh K K
MO3HABATEJIbHOM /I€ATEIbHOCTH U 0OOCHOBAHHOMY BBIOO-
Bricoknii OTJINYHO py usmueckux MeTonoB AJi pelIeHUs MpodeccroHaIb-
HBIX 3a]1a4; TOTOBHOCTb NMPUMEHSTH JabopaTopHoe 000-
pyJIoBaHHe; CIOCOOEH OCYIIECTBISATh HCCIEAOBAaHUA U
UCTIBITAHUA TI0 3aJJlaHHOM METOJMKE, MPOBOJUTH HAOJIO-
JEHUST U W3MEpEeHMs, MHTEpHpPEeTUPOBaTh HKCIEPUMEH-
TaJIbHBIE IAHHBIE
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VYposeHns chopmu-
POBaHHBIX KOMITE-
TEHIUH

Orenka

Tlosscuenus

bazoBrIit

XOpOLIO

Teoperndeckoe cojepikaHHe Kypca OCBOCHO IIOJI-
HOCTBIO, BCE MPEAYCMOTPECHHBIC MPOrpaMMOi 00ydYeHHUs
y‘-IC6HBIe 3alaHuA BBITIOJIHEHBI C HE3HAYUTCJIIBHBIMHU 3a-
MCUYAHUSAMH.

OOyyarommiicst crmocoOeH K MO3HABATEIBHON Jes-
TENBHOCTH U OCYIIECTBIIATH BHIOOP (PU3MYECKUX METOJIOB
AJid pCICHUS IMOCTAaBJICHHBIX HpO(beCCI/IOHa.HBHBIX 3aJa4,
rOTOB TPUMEHATH J1abopaTopHOe OOOpPYIOBAHHUE; CIIO-
COOHOCTH OCYHICCTBJIATL UCCIICAOBAHWA U UCIBITAHUA 10
3aJ]aHHON METOJIMKE, MPOBOUTh HAOIOACHUS U U3MEpe-
HUs, AOIMYCKACT HCKOTOPBLIC HCTOYHOCTH B HMHTCPIPCTA-
[[MH YKCIIEPUMECHTAIbHBIX JTaHHBIX

[Toporossiit

YJIOBJIETBOPH-
TEJIBHO

Teoperuueckoe cojlepkaHue Kypca OCBOEHO 4a-
CTHUYHO, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOI
00yuyeHHsI yueOHbIX 3aJaHUH BBINOJIHEHO, B HUX UMEIOTCS
OIINOKH.

OOyuaromuiics cnocoOeH K IO3HaBaTEIbHOW Jes-
TEIbHOCTU U MCHOJb30BaTh (U3NYECKUX METOMABI IS
pellleHusl MOCTaBICHHON Mpo(eccHOHATIbHON 3aJaul Cco
CTOPOHHEW MOMOIIBIO U 0/l PYKOBOJCTBOM IpernojaBa-
TEJIA; TOTOB NPUMEHSATH JabopaTopHOE O00OpYHZOBaHHE
0]l PYKOBOJICTBOM; CIIOCOOEH OCYILECTBIIATh HCCIEN0-
BaHUs U UCHBITAHUS 10 33JJaHHOW METOAMKE, HO JIOIyC-
KaeT 3HauYuTeJIbHble OIMOKU

Huskuit

HEYJ0BJIETBO-
PUTEIBHO

TeopeTnueckoe coaepkaHUE Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOi 00yUeHHs
yueOHBIX 3aJaHUi TUOO HE BBIMOJHEHBI, TUOO CONepKaT
rpyObI€ OITMOKHU; MOTOJHUTEIbHAS CAMOCTOSITEIIbHAS pa-
00Ta HaJ MaTepHaloM He MpuBeia K KaKoMy-IHOOo 3Ha-
YUTEIHLHOMY TMOBBIIIEHUIO KaueCTBa BBHITIOJHEHUS y4eO-
HBIX 3aJIaHUM.

OOyuaromuiicss HE CIOCOOEH K IO3HaBaTEIHHOM
JESTENIbHOCTH M MCIIONb30BaTh (PU3UUECKHE METOMABI IS
pemieHus: nMpodeccuoHaNbHBIX 3aJad; HE CIIOCOOEH OcCy-
HIECTBJIATh HUCCIENOBAHMUS M MCHBITAHUA IO 3aJaHHOUN
METO/JMKE, MPOBOJAUTH HAOIIONCHUS U W3MEPEHHS, WH-
TEPIPETUPOBATH SKCIIEPUMEHTAIbHBIC JaHHBIC

8. MeToauyeckune yKazaHus 1Jisl CAMOCTOATEIbHOM padoThl 00y4aroLUXCst

CamocrosTenbHas paboTa CcHocoOCTBYET 3aKpEIUICHHWIO HAaBBIKOB pabOThl ¢ y4eOHOH u
HAy4YHOU JTUTEPaTypOi, OCMBICICHUIO U 3aKPEIJICHUIO TEOPETUYECKOTO MaTepuaia 1o yMEHUIO
apryMEHTHPOBAHO IpeJyIarath (hu3nyeckre MoJIeNIy IpOoIecCOB, BKII0Yass 000CHOBAaHHBIN BHIOOD
MeTOJla U amnmnapaTypHOro OoGOpMIIEHHS] TEXHOJIOTMUECKOIO IMpoliecca, MO3BOJSIONUINE MaKCH-

MaJIbHO OBICTPO ¥ 9(PPEKTUBHO PEMIUTH TOCTABICHHYIO HHKEHEPHYIO 334y .

CamocTosTenbHas paboTa BBINOJIHIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs IO 3ajia-
HUIO U TP METOJMYECKOM PYKOBOJICTBE MpEMoAaBarels, HO 0e3 ero HemoCcpeACTBEHHOTO yda-
ctus (TP YaCTHYHOM HEMOCPEICTBEHHOM YYaCTHHU TPEINOJIaBaTelis, OCTABJSIOMIEM BEIYIIYIO

pOJIb B KOHTPOJIE 3a pabOTOH CTYJIEHTOB).
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Dopmbl camocmoamenvHol pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B ce0s:

- W3ydeHHEe YUeOHOM, HaydyHOH ¥ METOJMYECKOM JIMTepaTyphl, MaTepHaoB
MIEPUOAMYCCKUX U3IaHUIA C TIPUBIICYCHHEM JIEKTPOHHBIX CPEICTB OPUIMATLHON, CTATHCTHYECKOM,
NIEPHOIMUECKOM 1 HAYyYHOH HH(OpMAITUH;

- CO3/1aHKE MPE3EHTAIMHI U TOKJIAJI0B 10 YCIIOBUIO 33 JaHUSL.

B mpornecce n3yuenust pucuurinibl «Pusnkay OakamaBpamu HampasieHus 20.03.01 —
TexHocdepnas 6e3omacHOCTh (TIpodmns — MHxKeHepHas 3aluTa OKPY>KAOMIEH CPelbl) OCHOG-
HbLMU BUOAMU CAMOCMOSMENLHOU pabombl SIBISIOTCS:

— TMOATOTOBKA K ayJUTOPHBIM 3aHATHSAM (JICKIIUSAM W J1Ta0OPATOPHBIM 3aHSTHSAM) U BbI-
MIOJIHEHUE COOTBETCTBYIOIINX 3a/IaHUM;

— CcaMoCTOsTeNbHAs paboTa HaJ OT/CIbHBIMUA TEMaMHU y4eOHOM JUCIUIUIMHBI B COOTBET-
CTBHH C Y4EOHO-TEMAaTUYCCKUM TUIAHOM;

— BBINIOJIHEHUE TECTOBBIX 3aIaHHIA;

— TOJTrOTOBKA K 3a4€Ty, SK3aMEHY.

CaMocTOsATEIbHOE BBIIOJIHEHUE MeCnogblX 3a0anuti TI0 BCEM pasZeiaM JIUCHUILIHHBI
copmupoBansl B (ouze oleHOUHbIX cpenctB (POC)

JlaHHBIE TECTHI MOTYT UCIIOTB30BaThCS:

— 0OakasaBpamMu Mpu MOJATOTOBKE K SK3aMeHY B (JOopMe CaMOIIPOBEPKU 3HAHUK;

—  IpernojaBaTesiMU i IPOBEPKU 3HAHUI B KauecTBE (POPMbI IPOMEKYTOUYHOTO KOH-
TpOJIs Ha JaOOPAaTOPHBIX U JIGKLIMOHHBIX 3aHATHSAX;

— Ui IPOBEPKU OCTATOYHBIX 3HAaHUHN OakanaBpoB, U3YUMBIIMX JaHHbBIN KYypC.

TecroBble 3aaHusi pacCUUTaHbl HAa CAMOCTOSITEIBHYIO pPaboTy 03 HCIOIb30BaHUs
BCIIOMOTI'aTCJIIbHBIX MAaTCPHUATIOB. To ecTb IIPpU UX BBIIOJHCHHUH HEC CJICAYCT IMOJIb30BAThCA y‘-IC6HOI71 u
JIPYTMMH BUJIaMH JIATEpaTypbl. [ BBINOJIHEHUs TECTOBOTO 33/IaHMs, MPEXKIEC BCETO, CICHAYET
BHMMATEJIFHO IPOYMTATh IOCTaBJICHHBIN Bompoc. Ilocrme o3HaKOMIIGHHS C BOMPOCOM CIIEIyeT
NPUCTYNAaTh K MPOYTCHUIO IMpEAiaracMbIX BapHaHTOB OTBeTa. HeoOXOoaMMoO MpovMTaTh BCE
BapUaHThl W B KauecTBE OTBETa CIEAyeT BbIOpaTh HUHACKC (IdpoBoe 0003HAUEHHE),
COOTBETCTBYIOIIIUI MPaBUIILHOMY OTBETy. Ha BBIOTHEHUE TeCcTa OTBOJUTCS OTPAaHUYEHHOE BpPEMSI.
OHO MOXKET BapbUPOBATLCA B 3aBUCUMOCTU OT YPOBHSA TCCTUPYCMBIX, CJIIOKHOCTH U o0BeMa TecTa.
Kak nmpaBuiio, Bpemsi BBITIOJTHEHHS TECTOBOTO 33J[aHusI OnpeensieTcs u3 pacuera 60 cekyHI Ha OJTUH
Borpoc. CoyiepkaHue TECTOB IO IWCIMIUIMHE OPUEHTHPOBAHO HA IIOJTOTOBKY OakajiaBpoOB IO
OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBINOJHEHUS TECTa TMO3BOJIET MPENOoJaBaTeNsiM CYIUTh O
XOJIe CAMOCTOSITEIIFHOM pab0ThI OaKATaABPOB B MEKCECCUOHHBIIN TIEPHOJ M O CTETICHN UX TTOJITOTOBKU
K 9K3aMeHY.

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOTHii, HCIOJIb3YeMbIX MPH OCYLIECTBJICHUHU
00pa30BaTeIbHOIO NpoLecca Mo JUCHHIIIMHE

Jnst ycremHoro oBJIaAeHUST JUCIUTUTMHOW MCTIOIB3YIOTCS CIEIyIONIe WHMOpMaIiu-
OHHBIE TEXHOJIOTHH O0yUYCHHS:
®* [IpyM MNPOBEICHUU JIEKIMI HCIIOJIB3YIOTCSA IPE3EHTAlMM MaTepuaja B Iporpamme
Microsoft Office (PowerPoint).
® IIPAKTHYCCKHEC 3aHATHEC IO TUCHUILIMHE HPOBOIJATCA C IPUMEHCHHUEM HGO6XO}II/IMOFO
METOJIMYECKOro MaTepuasa (MeToIMYeCKre yKa3aHusl, ClIPaBOYHUKH, HOPMATUBBI U T.I1.)
* Jj1abOpaTopHbIE 3aHATHUA 1O JUCHMIUIMHE TPOBOAATCA B CHEHHMATM3UPOBAHHOM
naboparopun «MexaHUKU U MOJIEKYJISIpHON (HU3HKU
Ha npaktuueckux 3aHATHSIX CTYACHTHI OTpaOaThIBal0 HABBIKU PEIICHUs (DU3HUECKUX 3a-
Ja4 ¢ 000CHOBaHHMEM BbIOOpa HU3UIECKON MOJIEIH.
JlaGopaTopHble 3aHATHA 110 AUCUUIUIMHE TPOBOJATCS C MCIIOJIB30BaHUE pa3IMYHOro J1a60-
paTopHOro 00OpyIOBaHMs, a TaKkke Ha J1abopaTOpHBIX CTeHJax-ycTaHoBkax. Ha 3anstuu oOy-
YaOLIUIica 3HAKOMUTCS ¢ (PU3MYECKMMH METOJaMM aHalln3a, paboTol M yCTpoicTBOM Jiabopa-
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TOPHOT'O 00OPYJIOBaHUS, HCIIOIB3YEMOT0 MPHU PEIICHUH (PU3NUECKUX 3a]ad, YUYUTCS MPOBOIUTH
AKCMEPUMEHTHI, CTPOUTHh (PU3UUECKUE MOIECIH, MPOBOJANUTH PACUYETHI U JCNaTh OIEHKY MOTPel-
HOCTEH.

B mporniecce M3y4eHus: QUCHUTUIMHBI YYEOHBIMU HENSIMHU SIBISIOTCSI BOCHIPUATHE y4eOHOM
uH(popMalui O (PU3NISCKUX OCHOBAX W TMPUHIUIAX JIA0OPATOPHOW pPaOOTHI, €€ YCBOCHHE,
3allOMHUHAHKE, a TAK)KE CTPYKTYPUPOBAHHE MOJTYYCHHBIX 3HAHUI U Pa3BUTUE HHTEIICKTYAIbHBIX
YMEHUH, OPHEHTHPOBAHHBIX Ha CIOCOOBI JEATCILHOCTH PENPOAYKTHBHOIO XapakrTepa.
[TocpencTBOM MCHOIB30BAHUS ATHX WHTEIUICKTYAJIbHBIX YMEHHI JIOCTUTAIOTCS y3HABAHUE PaHee
YCBOCHHOT'O MaTCpHuajia B HOBbBIX CUTyallUAX, IPUMCHCHUC a6CTpaKTHOFO 3HAaHUA B KOHKPCTHBIX
CUTYaIIHSsIX.

I[JISI JOCTUKCHUSA DTUX ueneixi HCIIOJIB3YIOTCs B OCHOBHOM TPaJUIIMOHHBIC I/IHq)OpMaTI/IBHO-
pa3BUBAIOIINAE TEXHOJIOTUU OOYUYEHHSI C YUETOM Pa3IMYHOIO COUYCTAHHS ITACCUBHBIX (OpM (JICK-
s, 1abOpaToOpHOE M MPAKTUYECKOE 3aHATHE, KOHCYJIbTAIHsI, CaMOCTOATENbHAs paboTa) U pe-
NPOJYKTHBHBIX METOJIOB OOydeHHs (ITOBECTBOBATEIbHOE H3JIOKEHHE YUEeOHOH HH(MOpMAIH,
00BACHUTEIBPHO-WIDTIOCTPATUBHOE U3JIOKEHUE) U Ja00paTOPHO-TIPAKTHYECKUX METOJIOB 00yve-
HUSL.

YHI/IBCpCI/ITeT oOecrieueH HCO6XO[[I/IMBIM KOMIIJICKTOM JIMICH3WMOHHOI'O IIPpOrpaMMHOIO
obecrieueHus:

®  CEeMEHCTBO KOMMEPYECKUX ONEPAMOHHBIX cucTeM cemelictBa Microsoft Windows;

e oducHbI nakeT npuioxkeHuit Microsoft Office;

e [porpamMMHas CHCTEMa JJIsi OOHAPYKCHHUSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYECOHBIX U
HAYYHBIX paboTax «AHTUILIaruat.BY3y;

10. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM VIl OCYLeCTBJICHUSA
00pa3oBaTeILHOIO NMpolecca Mo TUCHHUILINHE

Peanmzanus yueOHOTO mporecca OCyIIECTBISETCS B CIIENUANBHBIX YI€OHBIX ayIUTOPHIX
YHHUBEpCHUTETA JJIs1 IPOBEACHUS 3aHATUH JEKIIMOHHOIO THUIMA, MPAKTUYECKUX 3aHATHH, nabopa-
TOPHBIX Pa0OT TPYIMIOBBIX U WHAWBUAYAIBHBIX KOHCYJIBTAIMHA, TEKYIIEro KOHTPOJS U MpoMe-
KYTOUHOH aTTecTalu. Bce ayquTopun yKOMITJIEKTOBaHBI CIELUATN3UPOBAHHON MeOEIblo U
TEXHUYECKUMHU CPEJICTBAMH OOYYEHUsI, CITYKAllIMMHU JIJIsl IPEJICTaBICHUs YIeOHOH nH(pOopMaIiu
6onbuoi ayauropun. Ilpu HEeoOxoauMOCTH o0yyaromuMces peuiaraloTes Habopsl 1eMOHCTpa-
[IHOHHOTO O0OPY/AOBaHUS M YUeOHO-HATJISIIHBIX MMOCOOMi, 0OecTieunBaronue TeMaTHYeCKUue Hil-
JFOCTPAIHH.

CamocTosTrenbHas paboTa 00yJaromMXcsl BHIIOIHAETCS B CHIEUAIN3UPOBAHHON ayIUTO-
puM, KoTopasi o0opyJoBaHa yueOHOIl MeOenbio, KOMIBIOTEPHOM TEXHHKONH C BO3MOXKHOCTBIO
NOJKITIOUeHUs K ceTH «VHTepHeT» u 00ecrieyeHreM JJOCTYIa B 3JIEKTPOHHYIO HHPOPMAIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

EcTth nmomenienue A XpaHeHUus: U NPOPHIAKTUYECKOT0 00CTyKUBaHUS yueOHOro 000-
PYAOBaHMUSL.

TpeGoBanusi kK AyAUTOPUAM

HanmeHOBaHME crielMaIbHBIX ITOMeE-
IIEHUH ¥ MIOMEIIEHUH 111 CAMOCTOS-
TEINbHOU PabOTHI

[Tomemienue st neKIUOHHBIX | CTONBI U CTYNbs; pabouee MeCTO, OCHAIICHO KOMIThIO-
3aHATUH, TPYNIOBBIX W HHAHN- | TEPOM C BBIXOJOM B ceTh MHTEpHET M 3JIEKTPOHHYIO
BUJyaJbHBIX  KOHCYNbTAllUH, | ”HPOPMAIMOHHYIO 00pa30BaTENbHYIO CpEy, a TaKKe:
TEeKyIed W TMPOMEXYTOYHOM | IKpaH, MPOEKTOpP, MapKepHas JIOCKa, 2 CTeJUIaxa s

OCHaH.ICHHOCTB CIICIIAJIbHBIX HOMCIIICHI/Iﬁ
u HOMGIIICHI/Iﬁ JIIsL CaMOCTOSITeIIEHOM pa60TI)I

aTTECTALUU. KHHT, CTEH]] OXPaHbI TPYyJia M TEXHUKU OE€30MaCHOCTH.
[Tomemenue s npakTude- | CTONBI U CTYNbs; pabouee MEeCTO, OCHAIIEHO KOMIThIO-
CKUX 3aHSITUU TEPOM C BBIXOJIOM B C€Th MHTEpPHET M 3JIEKTPOHHYIO
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HaumMeHnoBaHuMe crieiaibHEIX ITIOME-
IIEHUH U MIOMEIIEHHI TSI CaMOCTOS-
TENBHOU PabOTHI

OCHAaIIEHHOCTb CIIEUHAIbHBIX TOMEIICHUIA
¥ TIOMEIIEHUH TSI CAMOCTOATEIHLHON PabOThI

nH(GOPMAIMOHHYIO 00pa30BaTEIbHYIO CPEdy, a TaKXKe:
9KpaH, MPOEKTOp, MapKepHas JocKa, 2 CcTelulaXka s
KHMTI, CTEH]I OXPaHbl TPYyJa U TEXHUKU O€3011aCHOCTH.

[Tomemenne s Jaboparop-
HBIX paboT

Mexanuka
Y MOJIEKY-
nspHas hu-
3WKa

CreHapl uis 1abOpaTOpHBIX PabdOT — 2 MIT.
(3ByKOTEHEpATOP, MYJIIBTUMETP, OCLIHILIOrpad)
JlabopatopHas ycraHoBKa «BekTopHOe cioxe-
HUe cu» - 1 mr.

JlabopatopHast ycraHOBKa «MasTHHK C Tepe-
MEHHBIM g» - 1 mT.

JlabopaTopHast yctanoBka «CBOOOIHOE Tmaje-
HHUEY - | miT.

MastHuk ¢pu3ndeckuit — 3 mr.

Mamunaa ATByaa — 1 mrT.

MasTtauk Makcsemna — 1 mT.

Mastauk Obepbeka — 3 miT.

JlabopaTopHasi ycTaHOBKa B KOMILIEKCce — 1 MIT.
(aHaIUTHYECKHE BEChI, CTEKIIHHAs K0j0a)

Mexanuka
U MOJIEKY-
nspHas hu-
3UKa

JlabopaTopHast ycTaHOBKa B KOMILIEKCe — 1 MIT.
(CTeknsHHAs eMKOCTh, MAHOMET))
JlabopaTopHas ycTaHOBKa B KOMILIEKce — 1 mIT.
(IMIMHAD C TIUIEPUHOM, SJICKTPOHHBIA CEKYH-
JIoMep)

OnTuka

JlabopaTopHas yctaHoBKa «JIMHEHHBIE CIICK-
Tpb» - 1 mT.

Kommeiotep Celeron 633A (x n/y «Jluneiinbie
CHEKTphI») — 1 mT.

MHKpPOCKOIT CTePEOCKONNYECKUI — 2 MIT.
JlabopaTopHast yCTaHOBKA B KOMIUIEKCE — | IIT.
(monspu3aTop, aHAIM3aTOoP, JTIOKCMETP)
JlabopaTopHast yCTaHOBKa B KOMIUIEKCE — | IIT.
(BaTTMETp, MUPOMETP)

JlabopaTopHast yCTaHOBKA B KOMIUIEKCE — | IIT.
(ammepmerp, BOIBTMETP, (POTOBIEMEHT, UCTOY-
HUK HAIPSDKEHHST)

Kowmmbro-
TEPHBIN
KJacc (BHp-
TyaJIbHBINA
MIPAKTUKYM)

MownuTtops! — 13 mit.

Kommeroteps! B koMmmuiekre — 13 mT.
Cepgep — | mt.

OBepxen-POEeKTOp MOPTATHUBHBIN — 1 1T,
HoytOyx — 1 .

Ilomemenus g caMoCTOSA-
TeIbHOU padoThI

Cronbl, CTymnbs, dKpaH, mpoekTtop. Paboume Mecta
CTYACHTOB, OCHAIICHBI KOMIIBIOTCPAMH C BBIXOJOM B
ceTb VIHTEpHET M DIEKTPOHHYI HH(POPMAIMOHHYIO
00pa3zoBaTeNbHYIO CPENY.

[Tomemenne anst XpaHeHUsS WU
npodusakTuyeckoro - oociy-
JKUBaHUsl y4eOHOTO 000pyI0-
BAaHUA

PacxoiHble MaTepualibl Uil pEMOHTA U 00CITYKUBaHUS
TEeXHUKHU. MecTa Ji1sl XpaHeHHsI 000pyAOBaHUS
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