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1. O01ue moJ10KeHu s

Jucuunminna « ®U3nKa» OTHOCUTCS K 0053aTeNbHOM YacTH y4eOHOT o IJ1aHa, BXOSIIETO B
coctaB 00pa3zoBaTeNbHONW MporpaMMbl Beiciiero ooOpazoBanust 35.03.10 «JlammmadTHas
apxutekTypa» (nmpoduias — JlananagTHOE CTPOUTETBCTBO).

HopmaruBHO-MeTo1Mueckoit 6a30ii 1i1st pa3paboTku paboueii mporpaMmbl yueOHOM AU CIIH-
IMHBL «DU3UKAY SBISIIOTCS:

- @enepanpHbiii 3ak0H "O0 oOpazoBanuu B Poccuiickoit @enepamuu” ot 29.12.2012 Neo
273-D3;

- Ilpuka3z Muno6puaayku Poccuu Ne 245 ot 06.04.2021 r. O6 yTBep>KIACHUH TOPSAKA Op-
TaHU3aI1H U OCYIIECTBICHUS 00pa30BaTeIbHON AEATEIHLHOCTHU 10 00pa30BaTeIbHBIM IPOrpaMMamM
BBICIIIETO 00pa30BaHUsl — MporpaMmaM OakanaBpHara, IporpaMMaM CleUaluTeTa, IporpaMMam
MarucTpaTyphl;

- Ilpuka3 MunucrepcTBa Tpy/a U counanbHou 3amuthl Poccuiickoit @enepaunu N 481 ot
29.01.2019 roma «OO6 ytBepxkaeHuun npodeccuonanbHoro crapaapra 10.010 «JlangmadTabiit
ApPXUTCKTOPY;

- Ilpukaz MunobOpnayku Poccun ot 01.08.2017 r. N 736 «O06 yTBepxaeHUU
(benepanbHOrO TOCYIApCTBEHHOTO O0pa30BaTEIbHOIO CTAaHAApPTa BBICIIETO OOpa3oBaHHUA —
OakanaBpuaT 1O HampaBieHuto moarotoBku 35.03.10 JlanmmadTHas apxurekrypa» (c
M3MEHEHUAMHU U fonoiHeHusamu 26.11.2020, 08.02.2021 r.)

- VY4yeOHble TMIaHBl  OOpa30BATENbHOM  MPOrPaMMbI  BBICHIETO  0Opa3oBaHUs
Hanpasiienus 35.03.10 — JlanmmadtrHas apxutekrypa (nmpodwis — JlanamapTHOE CTPOUTEIBCTBO),
MOATOTOBKH 0akKaniaBpoOB MO OYHOM, 3a04HON (opmMaM 00ydeHHS, OA0OpEHHbIE YYEHBIM COBETOM
YTIITY (mpotokon Ne 3 ot 20.03.2025).

OO0yuenue no obpaszoparenbHoit 35.03.10 — Jlannmadrhas apxurekrypa (mpoduias —
JlanamadTHOE CTPOUTENILCTBO) OCYIIECTBIISIETCS HA PYCCKOM SI3BIKE.

2. [lepeyeHb MiIaHNpPYeMbIX pPe3yJIbTATOB 00yUYeHHS MO JUCIUIIHHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

[TnanupyembIMH pe3yibTaTaMu 00YUYEeHHUs 10 TUCIUILIMHE SIBIIAIOTCS 3HaHUS, yMEHUS, Bia-
JECHUS] W/WIN ONbIT ACSITEIbHOCTH, XapaKTEPU3YIOIIKe ITanbl/ypoBHU (POPMUPOBAHUSI KOMIIETECH-
Uil 1 obecrieynBaroIne JOCTHKEHHUE IUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHs 00pa3oBaTelbHOMN
IIPOTPaMMBI B IIEJIOM.

Lenb ocBOeHMsI JUCHUILIMHBI —00YyYHUTh IPAaMOTHOMY M OOOCHOBAaHHOMY NPHMEHEHHIO
HAKOIUIEHHBIX B IIpOLIECCe Pa3BUTUS (PYHIAMEHTaIbHOM (U3UKH OSKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJIUK MPH PEIIEHUH NPUKIATHBIX M CHUCTEMHBIX NpoOJeM, CBSI3aHHBIX C
podeCCUOHANTBHON JeATeNbHOCThIO. BpIpaOoTaTh 351eMEHTHl KOHLIENTYAJILHOTO, TPOOJIEMHOT0 U
TBOPYECKOI0 MOAXO0/AA K PELICHUIO 33/1a4 MHKEHEPHOI'0 U UCCIIEA0BATEIBCKOIO XapaKkTepa.

3aga4yu AUCUMILINHBI:
— TI03HAKOMHUTKCS C COBPEMEHHOM (hH3MUECKO KapTHHON MHpa;

— c(opMHUpOBaTh HABBIKY PEUICHHS MPUKIIATHBIX 3a/1a4 U MOJIEITUPOBAHNS;
— c¢opMHUpOBaTh HABBIKK MPOBEACHUS (PU3NYECKOTO IKCIIEPUMEHTA;

— TI03HAaKOMHTHCS ¢ KOMITBIOTEPHBIMU METOJIaMi 00paObOTKH Pe3yIbTaToOB.

IIponecc u3yyeHus1 AMCUMIIMHBI HANIPaBJIeH HA (POPMHUPOBAHHE CJIeAYIOIIUX 001Ienpo-
(deccHoHATBHBIX KOMIETEHIIH:

— OIIK-1 cmocoGHOCTH pemaTh THUIOBbIE 334a4 MPOPECCUOHATBLHON IeSATETFHOCTH Ha OC-
HOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTEMAaTUYECKUX M €CTECTBEHHBIX HAyK C IPUMEHEHUEM UH(OP-
MalMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH.



B pe3yabrare u3y4yeHusi AMCUUIIMHBI 00YYAKOIIUICS JOJIZKEH::

3HATb:

- q)yH[[aMeHTaJIBHbIQ 3aKOHBI (1)I/I3I/IKI/I, B paMKaxX OCHOBHBLIX 3aKOHOB C€CTCCTBCHHBLIX HAYK, €€

poiib B GOPMUPOBAHUHU LEIOCTHON KapTHUHBI MUPA;

yMeThb:

— HNPUMCHATH IMOJIYYCHHBIC 3aKOHBI IIPU PCHICHHH KOHKPCTHBIX HAYYHO-IIPAKTUYCCKHUX 3ajayd

npodeccHoHaALHOM e TEIBHOCTH;
BJIA/IETh:

— HaBBbIKaAMH aHAJIM3a POJIM PA3JIMYHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUHM B TEXHOJOTHYECKUX 1 IIpOU3BO/J-

CTBCHHEBIX ITpOLECCaX;

- pabOTBI ¢ OPUTMHAIBHONW HAYYHO-TEXHHUYECKON JIUTEPATYPOH.

3. MecTo JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeJbHOM MPOrpaMMbl

Jannas yueOHasi TUCHHUIUIMHA OTHOCHUTCS K 00s3aTeNIbHBIM JUCIUIUIMHAM 0a30BOM 4acTH,
YTO 03HauyaeT (hOpMHUPOBAHUE B Mpoliecce 00yUyeHus y OakaaaBpa OCHOBHBIX 00IenpodeccrnoHalb-

HBIX 3HAaHWUW ¥ KOMITIETCHIIUH B paMKax BEIOPaAHHOTO TIPODHUIIS.

OcBoeHMe NaHHOM JUCIUILTUHBI SBJISETCS HEOOX0IUMOM OCHOBOM /ISl TOCIIEAYIOIIETO H3Y-

gyerust quciuiuimH OITOIT un HanrcaHus BBITYCKHON KBaTU(UKAIIMOHHON paOOTEHI.

HepelleHb 0696”6‘!”6&]0%}1/{)6, conymcemeyrnwux u obecneyusaemvix ducuunﬂuﬂ

O06ecneunBaroIie ConyTCcTBYIOIIHE ObecneunBaeMble
1 NudopmaTtuka MaremaTuka OxpaHna Tpyna
2 [IpoekTHas OKOHOMUKA ¥ OpTraHu3alus Mpou3-
JeSITeIbHOCTD BOJICTBA
3 | Be3omacHOCTh XH3HEACS-
TEILHOCTH

VYka3aHHbIE CBSI3U JUCIUIUIMHBI JAIOT 00y4aronieMycsi CHCTEMHOE IMPEICTaBICHHE O KOM-
MJIEKCe U3ydaeMbIX JUCHUIUTMH B cooTBeTCTBUU ¢ PI'OC BO, uto obecneunBaeT TpeOyemMblIil T€O-
pEeTHYECKHii YPOBEHb U MPAKTUYECKYIO HAIIPABICHHOCTh B CUCTEME O0yUeHUs U Oy Iy1IeH esaTerb-

HOCTH BBIITYCKHHUKA.

4. O0beM AUCHUIIJIMHBI B 3AY€THBLIX €IUHUIAX ¢ YKA3AHUEM KOJIUIECCTBA aKAACMHUYECCKUX

4acoB, BbIICJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4alouuXxcs ¢ mpenojaaBareieM
(Mo BuAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4aroImuXxcst

OO01ast TPYyJI0eMKOCTh JUCIUATUTMHBI

. Bcero akajieMH4ecKuX 4acoB
Bun yueGHoM paboThI
ouHas opma | 3ao4Has hopma
KonTakTHas padoTa ¢ npenogaBarejiemM™: 88,6 20,9
nexuuu (JI) 36 8
npaktuueckue 3austus (I13) 36 8
nabopatopHbie pabotsl (JIP) 16 4
WHBIE BUJIbI KOHTAKTHON pabOoThI 0,6 0,9
CamocrtosiTeibHast padoTa 00y4alOIMXCH: 1274 195,1
M3YyYEHUE TEOPETUYECKOTO Kypca 28 68
MOJrOTOBKA K TEKYLIEMY KOHTPOJIIO 60 60
KypcoBasi paboTa (KypcoBOil MPOEKT) - -
MOJATrOTOBKA K TPOMEKYTOUHOU aTTECTAllUH 39,4 67,1
Buja npoMexyTOYHOM aTTecTalMu: 3ayer / 3auer /




IK3AMCH

IK3aMCH

O01mas Tpy10eMKOCTh

6/216

6/216

5. Conepxxanue IMCHUIIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3jiesiaM) ¢ YKa3aHueM
OTBE/ICHHOI'0 HA HUX KOJIMYeCTBA aKa/leMUYeCKUX YaCOB
5.1.TpynoeMKkocTh pa3ieoB JUCHUILIHHBI

ouHasi popma o0yueHust

Ne | HammeHoBanue paznena T CamocrosiTenbHas
J 113 JIP KOHTaKTHOMU
/11 JIUCHAILINHBL paborta
paboThI
1 | Mexanuka 12 12 10 34 30
2 | MonekynsapHas ¢pu3uKa u 6 6 6 18 18
TEPMOIMHAMHKA

3 | DIeKTpOMarHeTu3M. 10 10 - 20 30

4 | Ontuka. Pusnka aToma. 8 8 - 16 10
HToro no paznenam: 36 36 16 88 88
[IpoMexyTouHas aTTecTalusl 0,6 39,4
KypcoBas pabota (KypcoBoii
ITPOEKT) i ) ) i )

Bcero 216
3a04yHas opmMa 00yueHust
No HaumenoBanue paznena SR . | CamocTosiTenbHas
J I13 JIP | KOHTaKTHOM
n/n JUCLUATUIAHBI pabora
paboThI
1 | MexaHuka 2 2 2 6 44
2 | Monekynsipaast ¢usuka u ) ) ) 6 2%
TEPMOIMHAMHKA

3 | DneKTpoMarHeTusM. 2 2 - 4 38

4 | Ontuka. Pu3nka aToma. 2 2 - 4 20
Hroro no pasnenam: 8 8 4 20 128
[IpoMexyTouHas aTTecTalus X X X 0,6 67,4
KypcoBass paborta (KypcoBoit
ITPOEKT) ] ] ] ] ]
Bcero 216

5.2. Conep:xanue 3aHATHI JTeKIIHOHHOTO THIA

1. Mexanuka
1.1. Beeoenue. Kunemamuxka. llpenmet u meron ¢pusuku. Kunemaruka Touku. Cructema eau-

Hu1l. MarepuanbsHas Touka. Cucrema orcuera. Tpaekropus. [Iyte. Cxopocts. Yckopenue. TaH-
reHIMAIbHOE, HOpMaIbHOE, MOJIHOE yCKopeHusi. KuHemaTuka BpamareabHOro ABUKEHHUS.

1.2. Junamuxa mamepuanvroti mouxu. Ilepsolii 3akoH HproroHa. HepunanbHble CUCTEMBI

orcyera. Bropoii 3akon Hetotona. [IpeoOpasoBanus ['anunes. Tperuii 3akon Hetotona. 3akoH co-
XpaHEeHHs UMITYJIbCA.

1.3. Paboma. Mowmnocms. duepeus. Pabota mepemeHHon cuibl. MomHocTh. PaboTa cuib

ynpyroctu. KoncepBatuBHble cuiibl. PaboTa KOHCEpBAaTHUBHBIX CHII 110 3aMKHYTOMY IyTH. Kuneru-
YeCcKasi ¥ MOTEHLIUAIbHAs YHEPTU 3aKOH COXPaHEHMs DHEPTUU.

1.4. Juuamuka epawjamenvrhozo Ogudicenus. MOMEHT HHEpLUUM TBepAoro Ttena. Teopema

[Iteitnepa. OCHOBHOE ypaBHEHHE TMHAMHUKH BpaIlaTeJIbHOTO ABMKEHHS 3aKOH COXPAHEHHUS MO-
MCHTA UMITYJIbCa




1.5. Mexanuueckue konebanus u 6onnul. I'apmonnyeckue Konedanusi. CKOpOCTb U YCKOpEHHE
IIpU TapMOHUYECKOM KoJiebaHuu. DHeprus konedanuil. CnoskeHue 0JMHAKOBO HAIIPABJIEHHBIX rap-
MoHHMuecKuX koneOanuil Ilepuon xonebanuit MaTeMaTuyeckoro U (U3MYECKOro MasiTHUKOB. Bbi-
HYX/IeHHbIe KojeOanus. Pezonanc. PacnipocTpanenue konebaHuii B ynpyrux cpenax. 3BYKOBBIC
BOJIHBI.

1.6. Persmusucmckas mexarnuxa. OCHOBHBIE TIPUHITUIIBI OOIIEH U CHICIIMATIBHON TEOPUH OT-
HOCHUTEJIBHOCTH.

2. MoJgekyasipaasi pu3suka 1 TepMOAUHAMMKA.

2.1. Hoeanvuwiii 2az. Monexynsipuo-kunemuyeckas meopus 2a3o8. OCHOBHOE YpaBHEHHUE MO-
JEKYyJIIPHO-KUHETUUECKOM Teopuu ra3oB. COCTOSIHMS, MapamMeTpbl COCTOSIHMS, H3OIPOLIECCHI.
OnbITHBIE Ta30BbIE 3aKOHBL. Y PaBHEHUE COCTOSIHUA HJeanbHOro raza. Cmecu ra3oB. 3akoH Jlaib-
TOHA.

2.2. Tepmoounamuxa. BHyTpeHHsis SHeprusi wuaeaidbHoro rasa IlepBoe Hauano
TepMoauHamMuKku. Pabora raza B uzomnporeccax. TernnoeMKocTs HaeaabHoro raza. AauadaTuiaeckuit
npouecc. Bropoe Hauano tepmoannamuku. Kpyroseie npoueccel. [{ukn Kapuo. KII/] Ternosoii
ManuHbl. CTaTUCTUYECKUN CMBICH 2 Hayana TEPMOAMHAMUKN. DHTPONHUS

2.3. PeanvHvle 2azvl. JKuokocmu. YpaBHEHHE COCTOSIHUS pealibHOro rasa. M3orepmel Ban-
nep-Baanbca. [loBepXHOCTHOE HATsKEHUE B JKUAKOCTU. J[aBlieHHME MOJ M30THYTOW MOBEPXHO-
CThIO kuAKocTH. CMaunMBaHUe U KanuuIApHbIe siBieHus. da3oBbie paBHOBeCHS U (pa30BbIE Mepe-
XOJIBI.

3. DJIeKTPOMArHeTH3M.

3.1. Dnexmpuueckoe none. Cunosvie xapakmepucmuxu. Bzaumoeictaue 3apsaoB. DIek-
Tpuyeckoe mose. HanpsokeHHOCTh TO0JIsl, CO3IaHHOTO CUCTEMOM TOYeUHBIX 3apsaoB. [ 'padude-
CKO€ n300paxxeHue aekTpuueckoro nois. [lotok Bektopa uHaykuuu. Teopema Octporpan-
ckoro-I'aycca u ee npuMeHeHue.

3.2. Onexmpuueckoe none. Jnepeemuyeckue xapakmepucmuxu. Pabota CHI1 37I€KTPHUECKOTO
I0JIA TI0 TepEMEIEHUIO 3apsia. CBsA3b NOTEHIMANIA C HANPSOHKEHHOCTBIO Mo, LlupKynanus Bek-
TOpa HanpspKeHHOCTH. lloTeHnman anexkrpocraTuueckoro noss. Pacnpenenenue 3aps10B B IIpo-
BOJHMKAX. DJIEKTPOEMKOCTb IPOBOJHUKOB U KOHIEHCATOPOB. DHEPTHS JIEKTPUYECKOTO MOJIS.

3.3. 3axonwl nocmoannozo moxa. Cina v INIOTHOCTH TOKA. 3akoHbl OMa. PaboTa 1 MOIIIHOCTE
Toka. 3akoH J[xoymns-Jlenna. 3akonsl Kupxroda mis pa3BeTBieHHBIX Hemneil. Pacuer ciosxHOMH
LIENIM METOJIOM Y3JIOBBIX U KOHTYPHBIX YPaBHEHHH.

3.4. Maecnumnoe none. MarautHast uHIyKust Pamka ¢ Tokom B MarHuTHOM nose. ['paguye-
CKO€ M300paXkeHne MarHuTHoro noss. 3akoH buo-Casapa - Jlarnaca. [IpuMeps! (MarHuTHOE 1osie
IPSMOTO U KPyroBOro ToKa). JleficTBre MarHUTHOTrO MOJIst Ha TOK. PaboTa 1o nepeMerieHuto npo-
BOJIHHMKA C TOKOM B MarHuTHOM noiie. Cuna Jlopenua. /IBu:keHne 3apsykeHHON 4acTULBI B O/THO-
POHOM MarHUTHOM Mose. [{uKiaoTpoH.

3.5. Onekmpomaenumnasn unoykyus. Camounoykyus. 3akon @apanes. [1pasuno Jlenna. Ilo-
CTYIIATEJILHOE JBMKEHHE ITPOBOJAa B MArHUTHOM I0JI€. BpamaTenbHoe ABM)KEHNE paMKH B Mar-
HUTHOM TI0JI€. SIBJIeHNE CAMOMHAYKIUHU. DKCTPATOKU 3aMbIKaHUS U pa3MbIKaHUs. DHEprus Mar-
HUTHOTO N0JIs1. Y paBHEHHsI MakcBera.

4. OnTuka. @Pu3znka aroma.

4.1. Dnemenmol ceomempuueckol onmuKy U 80J1HO80U meopuu ceema. Pa3Butne B3III10B Ha
npupoay ceera. [Ipuniun ['rolirenca. BeiBoJ 3ak0Ha OTpayKEHUS U NIPEIOMIIEHHUS CBETA HA OC-
HoBe npuHIMIa ['toiireHca. KorepeHTHbIe BOJTHBI. Y CIOBHS MakcUMyMa U MUHUMyMa. CriocoObl
MOJTy4Y€HUs] KOTEPEHTHBIX BOJH. Pacuer nnTepdepeHInoHHON KapTUHBI OT JIByX UCTOYHHUKOB.
Wntepdepenuns B ToHkux ieHkax. Kombia Hetotona. Meron 30u @penens. {udpakuus Ha
menu. Audpaxuuonnas pemrerka. Judpaxims Ha mpocTpaHCTBEHHOH perieTke. Puzndeckuit
CMBICJI CIIEKTPAJILHOTO PA3JI0KEHUSI.

4.2. Ionapuzayus ceema. Tennosoe uznyuenue. Keanmosvie ceoticmeéa céema. ECTECTBEHHBIHN U
MOJISIPU30BaHHBIN cBeT. [[BoliHOE nyuenpenomieHue. Bpamenue minockocty noisipuszanuu. dorto-
METPUYECKUE BEIMYNHBI, €IUHULIBI U3MEpeHHs. M31yyeHue 1 MorjiomeHne SHEPruu. 3aKoH
Kupxroda. 3akoHbI TEII0BOro U3MydeHus. «YiabTpaduoneroBas karactpoday. ['umnoresa u pop-
myna [Inanka. @otosdext. 3akonsr CtoneroBa. Y paBHeHHE DUHINTEeHHA. Macca 1 IMITYJIbC
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dbotona. [laBnenue ceera. OnbiT Jlebenesa. Dpdext Komnrona. KopmyckynsipHo-BOIHOBOIM J1ya-

JIU3M.

4.3. Cmpoenue amoma. AtomHast moaenb Tomcona. OnbiTel Pezepdopna nmo paccesanio o - 4va-
ctull. [Toctynarel bopa. 3akoHOMEpHOCTH B aTOMHBIX criekTpax. @opmyna banemepa. ATom Bo10-

ponia u ero criekTp 1o reopun bopa. KBantossie uncna. Ilepuonndeckas tadiumia MeHeneesa.
4.4. Cmpoenue amomnozo siopa. Hyknounsl. CTpoeHUE U XapaKTepUCTUKA Aipa. SIepHbIe CUIIBI.

HedexT macc. DHeprus cBsi3u. MarHuTHbBIE U 3JIEKTPUYECKHE CBOMCTBA ep U SAepHbIE MOJACIH.
PannoakTuBHOCT. 3aKOH paJOaKTUBHOIO pacrnaia. 3aKOHbl COXpaHEHHs. 3aKOHOMEPHOCTH O- U

B-pacnaga. [IpoxoskaeHue 3apsHyKEHHBIX YACTHUIL U Y-U3ITydeHUs yepe3 BemecTBo. MckyccTBenHas
paZvo0aKTUBHOCTb

5.3. Tembl 1 (pOpMBI 3aHATHI CEMHHAPCKOI0 THIIA
VY4eOHbli J1aHOM 110 TUCUMITIMHE IPEAYCMOTPEHBI 1a00paTOpHbIE U NIPAKTUYECKHUE 3aHs-

THA
JleTanu3anusi KOHTAKTHOH pabdoThI
No HaumenoBanue pasiena JUCIUTUTMHBI dopma npoBenenus | TpynoeMKOCTb, 4ac
B (Momyms) 3aHATHUS OYHas 3a04Has
1 | Pasmen 1. Mexanuka (tema: 1.1. KunemaTuka) Pentenue 3amau 2 -
Pazgen 1. Mexanuka (tema: 1.2. JlunaMuka Matepu-
2 a . ( A P Pentenue 3amau 2 -
aJIbHOU TOYKH)
Paznen 1. Mexanuka (tema: 1.3. Pabora. Mom-
3 Pentenue 3amau 2 -
HOCTb. JHEprusi.)
Pazgen 1. Mexanuka (tema: 1.4. Jlunamuka Bpaiia-
4 a ( A patil Pemrenune 3amau 2 2
TEJILHOTO JIBUYKEHUSI. )
Paznen 1. Mexanunka (Tema: 1.5. Mexanuueckue Ko-
5 Pemenne 3amau 2 -
neGaHus U BOJIHBI)
Paznen 1. Mexanuka (tema: 1.6. PenstuBucrckas
6 Pemrenune 3amau 2 -
MEXaHHUKA.)
Paznen 2. MonekynspHas (usuka u TepMOAMHA-
7 | muka (Tema 2.1. neanbHblii ra3. MonekyasipHO-KH- Pemenne 3anau 2 -
HETHYEeCKas TEOpHs Ta30B)
Paznmen 2. MonekynapHasg ¢bHu3HMKa U TepPMOIUHA-
8 A yIAp b pMoa Pemntenne 3amau 2 2
MuKa (Tema 2.2. TepMomHaMuUKa.)
Paznen 2. MonekynsipHas pusuka U TepMOAMHA-
9 Pemenne 3amaq 2 -
muka (Tema 2.3. PeanpHble ra3sl. XKuakocTtu.)
Paznen 3. OmexTpomardHeTusm (tema 3.1. DnekTpu-
10 A P ( P Pemenue 3amau 2 -
gyeckoe noJie. CuiioBble XapaKTEpUCTUKH )
Paznen 3. DnexrpomarneTusm (Tema 3.2. DnekTpu-
11 Pemenne 3amau 2 -
4ecKoe moJie. DHEPreTUUECKUE XapaKTEPUCTHUKH. )
Paznen 3. OxexrpomarHetusMm (temMa 3.3. 3aKOHBI
12 a1 P ( Pemenne 3amau 2 2
MTOCTOSIHHOTO TOKA.)
Paznen 3. Dnexrpomarnerusm (tema 3.4. Maraur-
13 Pemenne 3amau 2 -
HOE M0JIE.)
Paznen 3. DnekrpomarueTusMm (TeMa 3.5. DaeKkTpo-
14 a P ( P Pemenne 3amau 2 -
MarHuTHast HHAYKIws. CaMOMH]TYKIIHSL. )
Paznen 4. Ontuka. ®usuka aroma (tema 4.1. Die-
15 | MEHTBI TEOMETPUYECKON ONTHUKH U BOJHOBOM TEO- Penrenue 3anau 2 -
pHH CBETA.)
Paznen 4. Ontuka. ®usuka atoma (tema 4.2. [ons-
16 | puzauusa cBera. TemnoBoe uznydenue. KBaHToBbie Pentenue 3amau 2 2
CBOICTBA CBETA.)




HaunmenoBanue pasaciia JUCHUIIIINHBL

®dopMma poBeAcHUS

TpynoemMKocTh, yac

Ne
(MotyIsT) 3aHATUSA OYHas 3a04Has
Paznen 4. Ontuka. ®usuka aroma (tema 4.3. Ctpo-
17 Penrenue 3anau 2 -
€HHe aToMa.)
Paznen 4. Ontuka. ®usuka aroma (tema 4.4. Ctpo-
18 Penrenue 3anau 2 -
€HHUE aTOMHOTO S/pa.)
Paznen 1. Mexanuka (tema: 1.1. Kunematuka) 13-
naboparopHas pa-
19 | MepeHre CKOpPOCTH M YCKOPEHUSI IMPU PABHOYCKO- 6ot 2 -
PEHHOM JIBU)KEHUHU.
Paznen 1. Mexanmka (tema: 1.3. PaGora. Momi-
naboparopHas pa-
20 | HOCTb. OHeprus.) 3aKOH COXPAHEHHUs HMILYJIbCa. Sota 2 -
JlemocTen.
Paznen 1. Mexanuka (tema: 1.4. lunamuka Bpamia-
nmabopaTopHas pa-
21 | renpHOTO nBMWXEHHs.) M3ydeHHE XapaKTEpHUCTUK 6ot 2 -
PaBHOYCKOPEHHOTO ABMKCHHSI MAIlIMHBI ATBY/A.
Paznen 1. Mexanuka (tema: 1.4. lunamuka Bpamia-
naboparopHas pa-
22 | TenbHOTO JBWIKEHUs.) V3MepeHre MOMEHTa WHEp- Sota 2 -
IIUM TBEPJIOTO Tejla TUHAMHYECKUM METOAOM.
Paznen 1. Mexanuka (tema: 1.5 Mexanudeckue Ko-
nabopaTopHas pa-
23 | nebanus u BosHbl) [IpuBeneHHas MHA 1 MOMEHT 6ot 2 2
uHEepUUU GU3NYECKOr0 MasITHHUKA.
Paznmen 2. MonekynspHas (u3nKa ¥ TEpMOJIUHA-
g | MuKa (rema 2.2. Tepmoaunamuka) OTHoleHUE Ten- | JabopaTopHas pa- 5 )
JIOEMKOCTEH Tra3a NpU TMOCTOSIHHOM JaBJIEHUH, - 6orta
o0beme
Paznen 2. MonekynsipHas pusuka U TepMOAMHA-
naboparopHas pa-
25 | muka (tema 2.2. TepmoauHamuka) MaeansHas Ten- 6ot 2 -
JioBasi MamuHa. JIeMOCTeH]I.
Paznen 2. MonekynsapHas ¢usuka u TepMOAMHA-
6 | MHKA (rema 2.3. Peanbhsbie rassl. XKuakoctn) U3me- | maboparopHas pa- )
penre kodh(UIIMEHTa BHYTPEHHETO TPEHUS METO- 6oTa
nom Crokca.
Hroro: 52 12
5.4 JleTaau3anusi caMOCTOSATEIbHOI padoThl
Haumenoanue pa3nena . TpyaoeMkocTsh, yac
No Pasi Bun camocrosTensHO# paboTh Py 2
JUCHHUTIIMHBI (MOIYJIs1) OuHas 3a04yHas
[ToaroToBka K onmpocy 1o Temam Jiabo-
1 Pazmen 1. Mexanuka (TeMa: | paTOPHBIX padOT, MOJATOTOBKA K MPaK- 4 6
1.1. Kunemaruka) TUYECKUM 3aHIATHUSAM, PELICHUE 3a1a4 10
TEME.
Paznen 1. Mexanunka (Tema: [ToaroroBka K MPaKTUYECKUM 3aHS-
2 | 1.2. Ilunamuka MaTepuanbHON THSM, pELICHUE 3a/1a4 110 TEME. 2 4
TOYKH)
Pasnen 1. Mexanuka (tema: | IloarotoBka K onpocy no remam naGopa-
3 1.3. PaboTa. MomHOCTh. JHEp- | TOPHBIX paboT, MOArOTOBKA K IPAKTHYECKHUM 3a- 4 6
FI/IH.) HATHUAM, PCHICHUC 3a/1a4 110 TEMC
Paznen 1. Mexanuka (Tema: [ToaroroBka k onpocy
4 1.4. JluHamuka BpalaTelb- | IO TeMaM JabopaTOPHBIX paboT, MOAro- 6 7
HOTO JIBUKEHUS. ) TOBKa K MPAKTUUYECKUM 3aHITUSIM, pe-
LIEHME 3a/1a4 110 TEME
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HaumenoBanue paznena

TpynoemMKocTh, yac

No Bua camocrositensHOM paboThI
JTUCIUIUIMHBL (MOJTYJIsT) O4Has 3a04yHas
Pazmen 1. Mexanuka (tema: | IloaroroBka k ompocy mo TeMam Jiabo-
5 1.5. Mexanuueckue kojeba- | paTOpHBIX paboT, MOArOTOBKA K MpaK- 4 6
HUS U BOJIHBI) TUYECKUM 3aHATUSAM, pELICHHE 3a/1a4 110
TEME.
Pasnen 1. Mexanuka (tema: | IloarorToBka K onpocy no remam naGopa-
6 1.6. PengTuBHCTCKAsI MeXa- | TOPHBIX paboT, MOArOTOBKA K IPAKTHUCCKUM 3a- 6 8
HUKAa ) HATUAM, TIOATOTOBKA K TECCTOBOMY KOHTPOJIIO
Paznen 1. Mexannka (Tema
1.7. Ilpumenenue 3axonos co-
XpaHeHus K peuweHuro 3aoad.
EHTpaJbHbIA yJap IIapoB.
7 II_’[aBH (I)) BecHe CIZCTCI?VIBI IT)en Pa30op TeopeTrueckoro marepuana 4 4
Kocmuueckue CKOpOCTH.
«YepHsble IbIPHI»
Paznen 2. Monekynsipuas ¢u- [ToaroroBka K MpakKTUYECKUM 3aHs-
3UKa U TepMOAMHAMMKA (Tema TUSIM, PELICHHE 3a/1a4 110 TEME
8 | 2.1. UneanbHblil Ta3. Moneky- 2 4
JSIPHO-KUHETUYECKAsi TEOopHUs
ra3oB)
Paznen 2. Monekynsipaas ¢u- | [Toaroroska k ompocy 1o remam jgado-
g | 3Hka M TepMOaMHAMUKa (Tema | paTOpHBIX pabOT, HOJATOTOBKA K MPaK- 6 3
2.2. TepmoauHaMuKa. ) THYECKHUM 3aHATHSIM, pELICHUE 33/]1a4 110
TeME
Paznen 2. Monekynspnas ¢u- | IloaroroBka K ornpocy no remam naGopa-
10 3UKa U TepMOI[I/IHaMI/IKa (TeMa TOPHBIX pa60T, TMOJATOTOBKA K MPAKTUYCCKHUM 3a- 6
2 3 PeaﬂI)HI)Ie Ta3bl }I{I/I)IKO- HATUAM, TIOATOTOBKA K TECTOBOMY KOHTPOJIIO 7
CTH.)
Paznen 2. MonekynspHas
¢u3nKa U TepMOJUHAMUKA
(trema: 2.4. Cmamucmuue-
cKue pacnpeoenenus.
Pacnipenenenue momnexy 1o
ckopocTaM. Pacnipenenenne
11 MaII: CBEIUIA OHHI; IJiITepHa Paz6op Teopernueckoro Mmarepuana 4 4
bapomerpuueckas popmyna.
Pacrnipenenenne Monexy B 1o-
TEHIMaJIbHOM T1oJie cuil. Pac-
npenaenenue bonbimana)
K.P.1 «Mexanuka. Moineky- N
12 IApHas hH3MKa» BrinonHenue KOHTPOJIBbHOM pabOTHI - 6
Paznen 3. Dnexrpomarnerusm | [logroroBka k NpakTUYECKUM 3aHs-
13 (rtema 3.1. DraexTpuueckoe | THUSM, pelIeHHE 3aa4 [10 TeMe ) 3
nosie. CuUIIOBBIE XapaKTepu-
CTUKH)
Pasznen 3. Dnextpomarnerusm | IloaroToBka K MpakTUUECKUM 3aHS-
14 (Tema 3.2. DieKTpUUECKOE TUSIM, PEIICHUE 3a7a4 10 TEME ’ 3
noJjie. JHEPreTUYECKUE XapaK-
TEPUCTHKH.)
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HaumenoBanue paznena
JTUCITUATIITUHBI (MOYJIsT)

Bua camocrositensHOM paboThI

TpynoemMKocTh, yac

O4YHasi1

3d049Hasn

15

Paznen 3. DnexkrpomarneTusm
(Tema 3.3. 3aKOHBI IOCTOSIH-
HOT'0 TOKa.)

HOI[I‘OTOBKa K OPaKTUYCCKHUM 3aHA-
THUAM, PCHICHUEC 3aaa4 110 TEMC

2

16

Paznen 3. DnexkrpoMarueTusm
(trema 3.4. MaruuTHoOe€ 10J]€.)

[ToaroroBka K MpakTUYECKUM 3aHS-
THUSM, ITOATOTOBKA K TECTOBOMY KOH-
TPOJIIO

17

Paznen 3. Dnexkrpomarue-
TH3M. (Tema 3.6. Jusnex-
MPUKU 8 IIeKMPULECKOM
none. JIunoabHbIE MOMEHTBI
MoJieky audnextpuka. [lo-
asipu3anus quaekTpukos Ce-
THETO-, MbE30-, MUPODIIEK-
Tpuku. llpumeHeHne B Ka-
YECTBE JATUYMKOB CUCTEM aB-
TOMAaTUKHU

Pa3bop Teopernueckoro marepuaia

18

Paznen 3. Dnexkrpomarute-
tu3M. (tema 3.7. Knaccuue-
CKasl 91eKMPOHHAsL Meopus.
memannog. ONbIThl, TOATBEP-
JKIAIOLIUE DJIEKTPOHHYIO IIPHU-
pony ToKa B MeTasuiax. Bel-
BOJ| 3aKOHOB U3 3JIEKTPOHHOMN
Teopuu (3akoHbl OMma, J[xo0-
yasa - Jlenna, Bunemana-
®panma). TpyaHocTy Kiaccu-
YECKOM DJIEKTPOHHOU TEOPUHU
METaJIOB.

Pa3bop Teopernueckoro marepuaia

19

Paznen 3. Dnexrpomarne-
TU3M. (Tema 3.8. Dnemenmoi
30HHOU Meopuu meepovix
men. O0pa3oBaHUE dSHEPreTH-
YEeCKHX 30H B KpHCTaJUIaX.
KBanroBas anexTpoHHas
TEOpHsl METAILJIOB.

Pa3bop TeopeTnueckoro matepuaia

20

Paszpnen 3. Dnexkrpomarse-
tu3M. (tema 3.9 Ilonynpogoo-
Huku. CoOCTBEHHAs! TPOBOIH-
MOCTb IOJIyTIPOBOJHUKOB.
IIpumecHas npoBOIMMOCTh
MTOJIyIIPOBOJHUKOB. Ilomy-
MIPOBOJIHUKOBBIE JHOJbI U
Tpuoasl. [IpumMenenne B Tex-
HUKe. VHTerpanbHbIe TEXHO-
JIOTUH

Pa30op TeopeTndeckoro mMarepuaia

21

Paznen 3. Dnexkrpomarne-
tu3M. (tema 3.10. Maenumo-
cmamuxa 8 8aKyyme u 8 ge-
wecmee. 3aKOH TOJTHOTO
Toka. Pacuer MarHuTHOMU
nenyu. MarauTHbele CBOMCTBA
BEIIECTBA

Pa3bop TeopeTrueckoro marepuaia
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HanmenoBanue pasznena . TpyaoeMKkocTsh, yac

No pasi Bua camocrositensHOM paboThI Py :

JTUCIUIUIMHBL (MOJTYJIsT) O4YHas 3a04yHas
Paznen 4. Onruka. ®usuka IToaroroBka K IpakTUYECKUM 3aHs-

7y | aTOMa (Tema 4.1. DnemMeHTHI TUSIM, PEIICHUE 3a7a4 110 TeMe ) 4
r€OMETPUYECKON ONTUKU U
BOJTHOBOM T€OPUH CBETA.)

Paznen 4. Onruka. ®usuka IToaroroBka K IpakTUYECKUM 3aHs-
atoma (tema 4.2. [Tonspusa- TUSIM, PEIICHUE 3a7a4 110 TeME

23 | nus cBera. TemioBoe u3nyye- 2 4
Hue. KBaHTOBbIE CBOWCTBA
CBETAa.)

Pa3nen 4. Ontuka. ®usuka [ToaroToBka K MPakKTUYECKUM 3aHsI-

24 | atoma (tema 4.3. CtpoeHnue TUSM, PEIICHUE 3a]1a4 110 TEME. 2 3
aToma.)

Paznen 4. Ontuka. ®usuka IToaroTroBka K MpakKTUYECKUM 3aHs-

25 | aroma (Tema 4.4. CtpoeHue THSIM, TIOATOTOBKA K TECTOBOMY KOH- 4 6
aTOMHOTO s1/1pa.) TPOJIIO
K.P.2 «Dnexkrpomaruerusm. N

26 BrimoaHeHne KOHTPOJIBLHON pabOThI - 6
Onrtukay

IToaroroBka K MpoOMEXyTOYHOU aTTe-
27 A POMEIY 39,4 67,1
cTanun
Hroro: 1274 195,1
6. Ilepevyenb yueOHO-MeTOANYECKOT0 00ecrieYeHHs 10 M CHUILTHHE
OcHoBHaAA U AOIMOJTHUTEIbHAA JIUTEPATYypa
I'o
Ne A [Tpume-
ABTOp, HAUMEHOBAHUE u3za-
n/m yaHue
HUsA
OcHoBHasi yueOHasi JUTEpaTypa
BonyHog, E. H. Ba3oBslii kypc GU3UKK: MEXaHUKA, MOJICKYJIIpHAs (PH3UKA, dJICK- IIOJIHOTEK-
TPOCTATHKA, TOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MArHETHU3M, BOJIHOBAs ONTHKA, BJie- CTOBBIM
MEHTBI KBAHTOBOM MEXaHUKH, aTOMHOH U sjaepHoi ¢pusuky : yueOnuk / E. H. bony- J0CTyI
1 HoB. — Cankrt-IlerepOypr : [ICVIIC, 2020. — 319 ¢. — ISBN 978-5-7641-1400- 2020 NpH BXOJE
2. — TexkcT : aneKTpoHHBIH // JIaHb : 3IeKTpOHHO-0MOMoTedHas cucteMa. — URL: 110 JTOTHH
. . Y
https://e.lanbook.com/book/156026 — Pexum moctymna: st aBTOPU3. T0JIb30BaTe- *
.y Y [IapOJI0
benanokos, P. A. KBanToBast ¢pu3nka 1 371eMEHTHI KBAHTOBOH MEXaHUKH : YUCOHHK ITOJIHOTEK-
/ P. A. BenanokoB. — Cankt-IletepOypr : Jlans, 2020. — 116 c. — ISBN 978-5- CTOBBIIL
8114-4048-1. — Texcr : a5eKTpOHHBIH // JIaHb : 31€KTPOHHO-OMOIOTEUHAs CH- JOCTYII
2 crema. — URL:https://e.lanbook.com/book/130154 2020 HPH BXOJIE
10 JIOTHHY
u naposo*
Kypc dusuku: yue6. mocodue isi CTyJCHTOB By30B, 00y4YaOIIUXCS [0 TEXH. U TeX-
HOJIOT. HaNpaBJIeHWsIM U criennaibHocTsM: B 3 1./ U. B. CaBenbeB; [Hayy. pen.,

3 aBT. npeauci. H. M. KoxxeBnukog]. - U3x. 3-e, crep. - CII6.; M.; KpacHonap: 2007 DNEeKTPOH-
Jlanb, 2007 - 2007. - ISBN 978-5-8114-0684-5 T. 1: Mexanuka. MosnexynsapHas HBIN apXuB
¢usuka. - 2007. - 352 c.: wn. - ISBN 978-5-8114- 0685-2 DnekTpoHHBIH pecypc:
lib.usfeu.ru.

Hosuxosa T. A. ®m3uxa. [IpoaBuHyThIi 3Tam. B 2 gacTsax. YassHOBCKHI rocyaap-
CTBEHHBII TEXHUUECKUH yHUBEpCUTET, 142 c. IeKTPOH-

4 | ISBN 978-5-9795-2370-5. 2024 | i apxas

URL:https://e.lanbook.com/book/506126
Kypc ¢usuku: yued. nocodue 11si CTy IeHTOB By30B, 00YyYalOIIMXCS 10 TEXH. U
TEXHOJIOT. HAaNpaBJIEHUsIM U criennaibHocTsM: B 3 1./ U. B. CaBenbeB ; [Hayy. IEKTPOH-

5 pexn., aBT. npemuci. H. M. Koxesuukos). - U3x. 3-¢, ctep. - CII6.; M.; Kpacho- 2007 - apan
nap: Jlaap, 2007 - 2007. — ISBN 978-5-8114-0684-5 T. 3: KBanTOBas ONTHKA. P
AtomHas ¢usuka. Pusuka TBepAoro Tena. Pu3nka aTOMHOTO siipa v
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http://lib.usfeu.ru/
https://e.lanbook.com/book/506126

aneMeHTapHbIX yacTull. - 2007. - 320 c.: un. - ISBN 978-5-8114-0687-6
DnekTpoHHBIN pecype: lib.usfeu.ru
Harunes /1. B.®u3uka. COopHHK 3a71a4 U yIpakHeHNH, KeMepoBckuii rocymap-
6 CTBEHHBIH yHHBEpcHTET, 106 c. 2025 DNeKTpOH-
ISBN 978-5-8353-3311-0, URL: https://e.lanbook.com/book/487268. HBII apXWB
JlonosHUTeIbLHASA y4eOHAas JUTEpaTypa

7 Oupranr, E.B. PyKkoBOJICTBO K pelIeHUI0 3a1a4 M0 Kypcy o0miei pusuku: yueo.
ocodue IJIs CTyICHTOB BY30B, 00YJaIOIIMXCS IO TEXH. ¥ TEXHOJIOT. Halpasie- DJIeKTPOH-
HUsM U cnenmanbHocTsM/ E. B. @uprawr. - U3a. 3-e, crep. - CI16. ; M.; KpacHo- 2008 HBII ap-
nap: Jlaus, 2008. -352 c.: wi. - ISBN 978-5-8114-0765-1. DneKTpoHHBIH pe- XUB
cypc: lib.usfeu.ru

8 HUcaxosa JI.E. MeToamyeckue yka3aHus K JTJaOOpaTOPHBIM paboTaM 1m0 MeXaHHUKE 1 DIeKTPOH-
MoJekysipHoi ¢pusuke / Ucakosa JI.E., MakaperaeBa O.H., Ilerpos A.H, Cxopu- .
kxoBa H. A., ¥Ypai. roc. necorexs. yH-T. - ExatepunOypr: YI'JITY, 2007. - 15 2007 HbIH ap-
cOJNIeKTPOHHBIH pecypc: lib.usfeu.ru X8

9 CkopukoBa H. A. ®denepansHblit HHTEpHET-3K3aMeH 10 Gusrke OOpasibl 3aqannit
JUISL KOMITBEOTEPHOW MPOBEPKH 3HAHUM: JUIsl CTYACHTOB OYHOM JOpPMBI 00ydeHHs DIIeKTPOH-
BCeX HampasiieHui u crierpanbHocTei/ H. A. Ckopukosa, C. B. Konosasos, /1. 1O. 2009 HbIiT ap-
lonmukoB; Ypai. roc. necotexH. yH-T. - ExatepunOypr: YIJITY, 2009. - 45 ¢.Onek- XUB
TPOHHBIH pecypc: lib.usfeu.ru

10 | Kontponbusie 3ananus no auciuiuinae O6mast Gpu3uKa Ajst CTyJeHTOB OYHON
(dhopmbl 00yueHus 1711 Beex Hamparienuit/ JI. B. Ilnemesa [u ap.]; Ypai. roc. Je- 3HerpOH'
COTEeXH. yH-T. - Ekarepun0Oypr: YI'JITY, 2008. - 27c. 2008 HBIH ap-
DnekTpoHHBIN pecypc: lib.usfeu.ru. XHuB

11 Konrponbubie 3aganus no guctpmiHe O6mas Gpusnka st CTyIeHTOB OYHON SrexTpon-
(dopmsbl 00yueHws 111 Beex HampasieHuit/ JI. B. Ilremesa [u ap.]; Ypai. roc. neco- 2008 HBIH 4D-
TexH. yH-T. - ExarepunOypr: YI'JITY, 2008. - 27 c. P
DIeKTpOHHbIH pecype: lib.usfeu.ru X1B

12 | Omnruka. MeTonuyeckue yKa3aHHs K BBIIOJIHEHHIO JIA0OPAaTOPHBIX padoT o ¢husuke reKTpoH-
JUTS CTYJICHTOB BceX (pakynpTeToB 1o BceM HampasieHusM / E. U. boiikosa [u mp.]; 2010 bL 2D~
VYpan. roc. mecotexH. yH-T. - Ekarepunoypr: YIJITVY, 2010.-33 ¢ P
OnekTpoHHBIH pecypc: lib.usfeu.ru XHB

13 ®uszuka: nporpaMma, METOI. yKa3aHHs M KOHTPOJI. 3aJJaHUs IIsI CTYJICHTOB BCEX
CHeraIbHOCTEH, 00yJaloIUXCsl Ha 04., 3204. U KOHTPAKT. (hopMax oOydeHus/ DNeKTpOH-
Vpai. roc. necotexH. yH-T. - Exarepunbypr: YIJITY, 2007 - Y. 2/ E. 1. bolikosa 2007 HEIH ap-
[I/I le.]. -50c¢ XHUB
OnekTpoHHBIH pecypc: lib.usfeu.ru

14 ’Knanosa A. B. MexaHuKka: METOJI. pEeKOMEH/IAIINH K PELICHHUIO 3a/1a4 10 hu-
suke/ A. B. )Knanoga, JI. B. ITnemmesa, B. I'. Yamuna ; Ypait. roc. JeCOTeXH. YH- aneKvaOH'
1.- Exatepuuypr: YIJITY, 2007 — 2007 U. 1. - 2007. - 2007 | et ap-

36 ¢ DnexrponHbIi pecypc: lib.usfeu.ru. e

15 | Xnanosa A. B. MonekynsipHas ¢pu3nka 1 TepMOAMHAMUKA: METO]]. pEKOMEH/Ia-

LIUH K peleHuto 3a1ad o ¢gusuke/ A. B. XKnanosa, JI. B. ILremesa, B. T'. Ya- 3ne1<qu0H-
IKHa ; Ypall. roc. JJIecoTexH. yH-T. - ExarepunOypr: YI'JITY, 2007 — 2007 Y. 2. - 2007 HEIH ap-
2007. -24 ¢ DnekTpoHHbIH pecypc: lib.usfeu.ru. e

16 | HcaxopaJI. E. DneMeHTapHbIE OLIEHKH OIIMOOK U3MEPEHHUMN: METO/I. YKa3aHUs 171 DIeKTPOH-
cTyneHToB Beex crnenuanbHocteit/ JI. E. UcakoBa; Ypair. roc. gecotexH. yH-T, Kad. 2012 i
¢msuku. - ExarepunOypr: [YIJITY], 2012.- 15 c.: n. p
DJIeKTpOHHBIH pecype: lib.usfeu.ru. X1B

17 | Konoranos, C.B. Meromuueckue yka3aHus K 1abopaTOpHBIM paboTam 1o ¢u-
3MKe C JJIEMEHTaMH KOMITBIOTEPHOT'0 MOieNTupoBanusl. Pa3en «dnekrpuye- DIeKTpOH-
cteo» / C.B.Konosasos, }0.JI. Yenenes, H.A. CkopukoBa; ¥Ypai. roc. jeco- 2008 HBIH ap-
TeXH. YH-T. - Exarepunbypr: [YITJITY], 2008. - 48 c.DnekTpoHHEI# pecypc: XUB
lib.usfeu.ru.

18 | HcaxosaJl. E. KonTponbHsle 3ananus o gusuke. Jng crynenTtos 1 u 2 Kypcos o SrexTpos-
teme "Onrtuka"/ JI. E. McakoBa; Ypai. roc. necotexH. yH-T, Kag. ¢usukn. - Exate- N
priGypr: [VIJITY], 2010. - 32 c. 2010 | et ap-
DnekTpoHHBIH pecypc: lib.usfeu.ru. XuB

*- mpenocTraBisercs Kaxaomy cryneHty YIJITY.
OYHKIIMOHUPOBAHHUE JIEKTPOHHOM WH(DOPMAITMOHHO-00Pa30BaTEIHLHOM Cpeibl 00eceunBa-
€TCs COOTBETCTBYIOIIMMH CPEICTBAMH NH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
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DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBI
Kaxnprii oOydaromuiicsi 00ecriedeH JOCTYIIOM K 3JIEKTPOHHOH OMOIMOTEYHON cHucTteMe
YIJITY (http://lib.usfeu.ru/), 9bC UznarennctBa Jlans http://e.lanbook.com/, 9bC YHuBepcuret-
ckast oubnmmoTeka oHyaiitH http://biblioclub.ru/, cogepkanux U3maHUsS O OCHOBHBIM H3Y4aeMbIM
TUCIUIUTMHAM U ¢()OPMHUPOBAHHBIX IO COTIIACOBAHUIO C TIPABOOOIaaTEISIMU yIeOHOU B yueOHO-
METOAMYECKOM JINTepaTypHI.

IpodeccnonanbHbie 6a3bl JAHHBIX
HNudopmannonnas cucreMma «TEXHOPMATUB». - Pexum JocTyna:
https://www.technormativ.ru/
Hayunast snekrponnas Oubnuoreka elibrary. — Pexxum nocryma: http://elibrary.ru/

7. ®OH/1 OLIEHOYHBIX CPEIACTB /IJIsl IPOBeIeHUsI IPOMEKYTOYHON ATTeCTAIHH
00y4yarouuxcst Mo JUCHHUIJINHE

7.1. llepevyeHb KOMIETEHIUH ¢ YKa3aHHEM 3TanoB UX opMUpoBaHUs B MpoLEcce 0CBOEHUS
o0pa3oBaTe/IbHOI POrPaMMBbI

PopMupyeMBble KOMIIETCHIIUU Bua u hopma KOHTpOIIS
OIIK-1 cmocobHOCTH pemiaTh THUMOBBIC 3aaaud Mpo- | IIpoMekyTOYHBINH KOHTPOJIL: 3a4eT U
(beccHoHaABHON IeITeIbHOCTH Ha OCHOBE 3HAHW OC- | 9K3aMEH 0 OMJIeTaM.
HOBHBIX 3aKOHOB MAaT€MAaTHYECKMX M €CTECTBEHHBIX | TeKYIIHil KOHTPOJIb: OIPOC, BBIMOJIHE-
HayK C MpUMeHeHHeM HH()OPMAIHOHHO-KOMMYyHHUKa- | HAC JTab0OpaTOpHOH pabOTI, TECTHPOBA-
LIMOHHBIX TEXHOJOTUM. HHC

7.2. Onucanue nokasaresjedl 1 KpUTepHeB OLlEHMBAHUS KOMIIeTeHIUA
HA Pa3jIMYHbIX 3Tanax uxX (OPMHPOBAHNS, ONUCAHUE IIKAJ OLCHUBAHUS

Kpurtepun oneHnBaHusI YCTHOIO OTBETA HA KOHTPOJIbHBIC BOIPOCHI IK3aMeHa (mpome-
KYTOYHBIH KOHTPOJb (popmMupoBanust komnerenuuii OIIK-1)

OmMIUYHO — JJaH TIOJHBIN, pa3BEPHYTHIN OTBET Ha ITOCTABJICHHBIN BOIIPOC, MIOKa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BEKTE, JOKa3aTENIbHO PACKPBITHl OCHOBHBIE TIOJIOKEHUS TEMBIL;
B OTBETE IPOCJIEKMUBAETCSA YETKAsl CTPYKTypa, JIOTMYECKAs IOCIENOBATEIbHOCTD, OTpa)karolas
CYILIHOCTb PACKpBhIBAEMBbIX MOHITUH, TEOPHUH, sIBIEHUH. 3HaHNE 00 00BEKTE TEMOHCTPUPYETCS Ha
(oHEe NOHMMaHUS €r0 B CUCTEME JAHHOM HAayKU U MEXIUCIUIUIMHAPHBIX cBsizel. OTBET U3JI0KEH
JUTEPaTyPHBIM S3bIKOM B TEPMHUHAX HAYKH, TOKa3aHa CIOCOOHOCThH OBICTPO pearupoBaTh Ha yTOU-
HSIOIME BOIPOCHI;

Xopouio — J1aH TIOJIHBIN, pa3BEpHYTHIN OTBET HAa MOCTABJIEHHBIN BOIIPOC, IOKa3aHO YMEHHE
BBIJIETIUTH CYIIECTBEHHBIE U HECYLIECTBEHHbIE MPU3HAKU, IPUUMHHO-CIIEJICTBEHHbIE CBSI3U. OTBET
YETKO CTPYKTYPHPOBAH, JIOTUYEH, U3JI0KEH B TEpMUHAX HayKu. OHAKO OIMYIIEHB! HE3HAYUTEIb-
HbI€ OIUOKU MM HEJJOUYETHI, HCTIPABICHHbIE OAKaIaBPOM C MMOMOUIBIO «HABOSIINX) BOIIPOCOB;

Y0o6nemseopumenbHo — JJaH HENOJIHbBIN OTBET, JIOTUKA M MOCIeI0BATEIbHOCTD U3JI0KEHUS
MMEIOT CYIIeCTBEHHbIE HapyieHus. JlomyiieHbl rpyOblie OIMOKY MpU ONPEEIIEHUH CYIIIHOCTH pac-
KpBIBa€MbIX MOHITHUN, TEOPUH, SIBICHUH, BCIEICTBIE HEMOHUMaHMUs OaKalaBpOM UX CYIIECTBEH-
HBIX ¥ HECYIIIECTBEHHBIX IPU3HAKOB U CBA3€H. B 0TBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPHITh
KOHKpETHBIC TPOSBICHUS 0000IEHHBIX 3HAHHUI HE MoKa3aHo. PeueBoe odopmienue Tpedyer mo-
IIPaBOK, KOPPEKIIWH;

Hey0os1emseopumenbHo — bakaaaBp JEMOHCTPUPYET He3HAHHE TEOPETUUYECKUX OCHOB IPE/-
METa, He YMEET AeJaTh apryMEHTHPOBAHHBIE BBIBOJIbI M IPUBOJUTH IPUMEPHI, TOKA3bIBAET Cllab0oe
BJIQJICHUE MOHOJIOTUYECKOM pEubl0, HE BIAJEET TEPMHUHOJOTUEH, IIPOSABISAET OTCYTCTBUE
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JIOTUYHOCTH ¥ TIOCTIEI0BATEIBHOCTH U3JI0KEHUS, IeJaeT OMIMOKH, KOTOPbIE HE MOKET UCIPABUTb,
Jlake TIPU KOPPEKLIMH MPETI0IaBaTeNIeM, OTKa3bIBAETCs OTBEUATh HA 3aHATHH.

Kpurtepuu oneHuBaHusi yCTHOIO OTBETAa HA KOHTPOJIbHbIE BONPOCHI 3a4eTa (Impome-
JKYTOUYHBIH KOHTPOJIb (popmupoBanusi komnerenumii OIIK-1)

3aumeHo — 1aH TIOJIHBIA WJIM YACTUYHO IMOJIHBIM OTBET Ha OCTAaBICHHBINA BOMPOC, TOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTE, J0KA3aTeIbHO PACKPHITHI OCHOBHBIE MOJIOKEHUS
TEMbI; B OTBETE MPOCICKUBACTCSA YETKAsl CTPYKTYPA, JOTHYECKasl MOCIeI0BAaTEIbHOCTh, OTPaXKato-
1ast CyITHOCTh PaCKpbIBAEMBIX MOHSATHI, TEOPUH, ABICHHA. 3HaHHE 00 00BEKTE IEMOHCTPUPYETCS
Ha (hOHE MOHUMAHUS €T0 B CUCTEME JAaHHOW HAYKU U MEKIUCIUILTMHAPHBIX cBsi3el. OTBET U3JI0KEH
JUTEPATyPHBIM S3bIKOM B TEPMHHAX HAYKH, ITOKa3aHa CIOCOOHOCTH OBICTPO pearupoBaTh Ha yTOU-
HSIOIIME BOIPOCHI; IOMMYCKAIOTCS HE3HAYUTENbHbIE OIIMOKY WM HEeI0UEeThl, HCIIPaBICHHbIE OaKa-
JIABPOM C TIOMOIIBIO «HABOJISAIINX) BOIPOCOB;

He 3aumeHo — OakallaBp JEMOHCTPHPYET HE3HAaHUE TEOPETUUYECKHX OCHOB INpEAMETa, He
YMEET JIeNIaTh apTyMEHTHPOBAHHBIC BHIBOJIBI M IPUBOINTH IPUMEPHI, TIOKA3bIBAET c1a00€ BIIaeHUE
MOHOJIOTHYECKON peyblo, HE BJa/ieeT TEPMUHOIOTHEH, MIPOSBIIAET OTCYTCTBHE JIOTHUYHOCTH U TIO-
CIIeZIOBATENILHOCTH U3JI0KEHUS, AETIAeT OMNOKHU, KOTOPhIE HE MOXKET UCTIPABUTh, 1aXKe IPH KOPPEK-
LMY TPEeToiaBaTesieM, OTKa3bIBAETCs OTBEYATh HA 3aHSTHU.

KpuTtepuu oueHMBaHHs YCTHOT0 OTBETA HA KOHTPOJIbHbIE BONMPOCHI 0npoca (TeKymui
KOHTPOJIb ¢popmupoBanns komnerenuuii OIIK-1):

Omauuno - paboTa BBITIOJIHEHA B CPOK; 0(hOPMIICHUE U COJIEpKaTEIbHAS YacTh OTYETa 00pas-
1IOBBIE; paboTa BBIMOJIHEHA CAMOCTOSATENBHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IIIEHUS, 3aKITI0Ue-
HUS 1 BBIBOZABI. OOyYaromuiics: MpaBHiIbHO OTBETHI HA BCE BOMPOCHI MPH cAade KOJUIOKBUYyMa U
3aIUTe OTYeTA.

Xopowo - paboTa BBINIOIHEHA B CPOK; B 0()OPMIIEHUH OTYETA M €T0 COACPKATEIbHON YacTh
HeT rpyObIX omIMOO0K; paboTa BHIMOIHEHA CaMOCTOSTEIbHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000111e-
HUS, 3aKITIFOYEHUS U BBIBOBI. OOy4aronuiics MpH cllaue KOJUTOKBUYMA U 3alIUTe OTYeTa MPaBUIHHO
OTBETHJI Ha BCE BONIPOCHI C IIOMOILIBIO MPENoaBaTes.

Yoosenemsopumenvno - paboTa BBIIIOIHEHA C HapyIlIeHHEM rpaduka; B opopMIIeHUH, Coliep-
KATEeNbHOM YacTH OTUYeTa €CTh HEJIOCTATKHU; padoTa BBHIMOIHEHA CaMOCTOSTENBHO, MPUCYTCTBYIOT
coOcTBeHHBIE 00001IeHNsI. OOyUaromuics Ipy cIaue KOJJIOKBUYMa M 3alllUTE OTYeTa OTBETUII HE
Ha BCE BOIPOCHI.

Heyooenemsopumenvno - odopmiieHue oT4eTa HE COOTBETCTBYET TPEOOBAaHUSM; OTCYT-
CTBYIOT WJIU CHI€JIaHbl HEMPaBUIbHBIE BBHIBOJBI U 00001meHus. OOyJaromuiics He OTBETUI Ha BO-
MPOCHI KOJUIOKBUYMa U HE CMOT 3aIllUTHTH OTYET.

Kpurepun oueHMBaHUsI BbINOJHEHHUS 3aJaHUI B TeCcTOBOM (popMe (TeKylMil KOH-
TpoJb (popmupoBanus komnereHunii OIIK-1)

[To wToram BBIMOTHEHUS TECTOBBIX 3aJJaHUN OIICHKA TIPOU3BOJUTCS IO YETHIPEXOaTbHON
mkane. [Ipu npaBUIIbHBIX OTBETAX Ha!

86-100% 3amaHnii — OLIEHKA «OMAUYHOY,

71-85% 3amaHuil — OLIEHKA «XOPOuLoy;

51-70% 3amanuii — OIEHKA «Y0081eMEOPUMENILHON,

MeHee 51% - OlleHKa «HeY0081emeopumeibHO».

Kpurtepun oueHuBaHusi BbINOJHEHHUS JIA0OPATOPHBIX PadoT (TeKylIMii KOHTPOJb
¢popmupoBanus komnerenuuii OIIK-1)

Omauyno - y4aluiicst BBITIOMHSAET padoTy B TOJHOM 00BbeMe ¢ COOI0IEHHEeM HE0OX0 MO
MOCJIeI0BATEILHOCTH MPOBECHUS OMIBITOB M U3MEPEHUI; CAMOCTOSATEIBHO U PAIMOHAIBHO MOHTH-
pyer HeobxonrMoe 000pyI0BaHUE; BCE OMBITHI IPOBOAUT B YCIOBUSIX U pekUMax, 00ecreunBaio-
IIUX MMOJTYYCHHE TMPABUIBHBIX PE3yJIbTATOB U BBIBOJIOB; COOIOIaeT TpeOOBaHUS MpaBmil Oe3orac-
HOCTHU TPYJla; B OTYETE NMPABUIBHO U aKKYPaTHO BBINOJHSET BCE 3aIMCH, TAOIUIIBI, PUCYHKH, Yep-
TEXH, Tpa(UKH, BHIYUCICHUS; PABUIBHO BBITIONHSIET aHATN3 MOTPEIIHOCTEH.
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Xopowio - yqamuics BBITIOTHAET paboTy B TIOJHOM O00BEME C COONIIOACHUEM HEOOXO0IUMOMN
MOCTIeIOBATEIBHOCTH IPOBEICHHSI OTIBITOB M M3MEPEHHI; CAMOCTOSATENILHO M PAlMOHATIBHO MOHTH-
pyeT HeoOXxoauMoe 000pyIOBaHKE; BCE OIBITHI IPOBOIUT B YCIOBUSAX M PEXKHUMaX, 00eCIeunBaro-
IIUX MOJyYeHHE MPABUIBHBIX PE3yJIbTATOB U BBIBOJIOB; COOJIIOJaeT TpeOOoBaHUs MpaBmil Oe3omac-
HOCTH TpPYJia; B OTUETE MPABHILHO M aKKYPAaTHO BBITIOJIHSICT BCE 3aIMCH, TAOJIUIIBI, PUCYHKH, Yep-
TEXH, Tpa(UKH, BEIYUCIICHHS; TPABIIILHO BBIIMOJIHSACT aHAIM3 MOTPEIIHOCTEH, HO OBLIO JOMYIIEHO
1IBa - TPU HeJ04eTa, He Ooiee 0JJHON HerpyOoil OIMOKU 1 OJTHOTO HETOYETA.

Yoosenemsopumenvno - paboTa BBHINIOJHEHA HE MOJHOCTHIO, HO 00BEM BBITTOJTHEHHOW YacTH
TaKOB, MO3BOJISIET MOJYYUTh NMPABUIbHBIE PE3YJIbTATHI U BHIBOJIBI: €CJIM B XOJI€ TPOBEICHUSI OTIbITA
Y U3MEPEHHI ObUTH JTOMYIIEHbBI OITUOKH.

Heyoosnemseopumenvro - paboTa BBIIIOTHEHA HE MOTHOCTHIO U 00BbEM BBITIOJIHEHHOW YacTH
paboThl HE MO3BOJIAET CAENATh NMPABUIBHBIX BBIBOJIOB: €CIIM OMBITHI, U3MEPEHUS, BBIYUCICHUS,
HAOJIIOACHNUS TIPOU3BOIMIINCH HEITPABHIIBHO.

7.3. TunoBbie KOHTPOJIbHbIE 32 IaHNUSI WU HHbIE MATEPHAJIbI, HE00X0UMBbIe JI1 OLIEHKH 3Ha-
HHMii, YMEHH I, HABBIKOB M (MJIM) ONBITA IEATEJIbHOCTH, XapAKTEPHU3YIOIIMX 3Tanbl popmMupo-
BaHMs KOMIIETEHIIUI B MpoLecce 0CBOeHHUs 00pa30BaTeIbHOM MPOrpaMMbl

KoHTpoJbHBIE BONIPOCHI K 3a4eTy (IPOMEeKYTOYHBII KOHTPOJIb)
(pazaeant «Mexanuka», «MoJiekyasipHas ¢pusznka. TepmoguHamuka)

1. Kunemaruka touku. Cucrema eaunull. MarepuanbHas Touka. Cucrema orcuera. Tpaek-

topus. IIyte. Ckopocts. Yckopenue. TaHreHuuanpHoe, HOpMajIbHOE, IIOJHOE YCKOpe-

HUSL.

Kunemarnka BpamareabHOro JIBHKEHUSA. Y TJIOBOU My Th, YTIIOBOE IEPEMELIEHUE, YTIIO-

Basl CKOPOCTb, YIJIOBOE YCKOpeHHUE. CBS3b JIMHENHBIX U YTJIOBBIX XapaKTEPUCTHUK.

IIepBeiit 3akoH HproTOHA. IHEpIMaIbHBIE CHCTEMBI OTCUETA.

Bropoii 3akon Herorona. [IpeobpazoBanus ["anues.

Tperuii 3axoH HptoToHa. 3aKOH coXpaHeHUs UMITyJbca. LleHTpanbHbIi yaap mapos.

Pa6ora nepemennoii cuibl. MomtHocts. PaboTa cumbl ynpyroctu. KoncepBatupHbie

cuiibl. Pabota KOHCEpBAaTUBHBIX CUJI 110 3aMKHYTOMY ITyTH.

Kunerndeckast 1 moTeHIMAIbHAs YHEPTUS 3aKOH COXPAHEHMSI SHEPTHHU.

MowmeHT uHepuM TBepAoro Tena. Tabinia MOMEHTOB HHepLuy (11ap, AUCK, 00pyd,

crepxeHb). Teopema Llltelinepa. PaBHOBecue cucTemsl Tell.

9. OcCHOBHOE ypaBHEHHUE TMHAMHUKHU BPAIATEIbHOIO ABM)KEHUS. 3AKOH COXPAHEHUS MO-
MeHTa uMmityibsca. [I[pumenenue.

10. 'apmonmnveckue konedanus. CKOpOCTh U YCKOPEHUE TTPH TAPMOHUYECKOM KOJIeOaHUH.
DOHeprus KoaeOaHHi.

11. CnoxeHre 0JMHAKOBO HANpPaBJICHHBIX TAPMOHUYECKUX KOIeOaHH

12. Ilepuon konebaHuii MaTEMaTHYECKOTO U (PU3HUUECKOTO MasiTHUKOB.

13. BoinyxeHHble konebanus. Pesonanc.

14. PactipocTpaHeHnue KoyiebaHuii B yIpyrux cpesiaXx. 3BYKOBbIE BOJIHBI.

15. OcHOBHBIC TPUHITUIIBI OOTIEH U CTICITUATHPHONW TEOPUH OTHOCUTEITHLHOCTH.

16. . Kocmuueckue ckopoctu. «HepHble ObIPBI».

17. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHYECKON TEOPUH Ta30B.

18. CocTosiHus, mapaMeTpbl COCTOSIHUS, U30MPOIECCHl. ONBITHBIE TA30BbIE 3aKOHBI.

19. YpaBHeHue cocTosiHUS HieanbHOro rasa. Cmecu ra3os. 3akoH JlanbToHa.

20. BuytpenHnsis 3Heprus uaeanbHoro rasa. Pabora rasa B nuzomnporeccax.

21. IlepBoe Havasio TEPMOAUHAMUKH TeIIOEMKOCTh UACATBHOTO ra3a.

22. Pacnipenenenre MOJIEKyJI o ckopocTsaM. Pacnipenenenne Makcgesna. OnbiT [ tepHa.

23. bapomerpuueckas popmyina. Pacipenenenue MoseKys B MOTEHIIMAIBHOM MoJie cuil. Pac-
npezaenenue bonbivana)

24. AnmabaTtrdeckuii mporiecc. Bropoe Havano TepMOIUHAMUKH.

25. Kpyrossie nponeccel. Hukn Kapno. KIT/] TerioBoi MamHsl.

26. CraTUCTUYECKUI CMBICIT 2 Hayajla TEpPMOJAUHAMUKHA. DHTPOIUSL.
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27. YpaBHEHUE COCTOSIHUSA peanbHOro rasa. Mzorepmel Ban-gep-Baanbca.
28. IloBepXxHOCTHOE HATSKEHUE B )KUAKOCTU. [[aBiieHHE 1MOJT M30THYTON MOBEPXHOCTHIO

KHNIKOCTH. CMauuBaHHE U KalmuJIJIAPHBIC ABJICHUA.

29. ®a3oBble paBHOBECHS U (a30BbIC MEPEXOIbI.

%0 N o\

10.

11

12.

13.

14.

15.

16.

17.
18.

19.
20.

21

22.
23.

24.

25.

26.

27.

28
29

KoHTpoJibHbIE BONPOCHI K 3K3aMeHY (IIPOMEeKYTOUYHbIH KOHTPOJIb)
(pasznes «uekTpoMarnetusM. Onruka. Pusnka atomar)

B3aumoneiicTBue 3apsiioB. Dnekrpuyeckoe nojue. 3akoH Kynona. [Ipunmun cynepnosu-
LUN.

HanpskeHHOCTb 110J1s1, CO3JaHHOTO CUCTEMOM TOYEUHBIX 3apsaoB. ['paduueckoe u3obdpa-
KEeHHe NIeKTpudeckoro nois. [lotok BekTopa mHaykuuu. Teopema Octporpanckoro-
I'aycca u ee npumeHeHuE.

PaboTa cuit 35eKTpu4ecKoro moJs 1o nepeMeiieHuto 3apaaa. Cps3p NOTEHIMAIA ¢ HaNpsi-
YKEHHOCTBIO T10JIA.
[upkymsamus BeKkTopa HaNpsHKEHHOCTH. [IoTeHIMalr aIeKTpoCcTaTHYECKOrO MOJIS.

Pacrnipenenenue 3apsiioB B IPOBOJIHUKAX. DJIEKTPOEMKOCTh IIPOBOJIHUKOB U KOHJIEHCATO-
pPOB. DHeprus 3JIEKTPUUECKOro MOJIsl.

Cuiia 1 IJI0THOCTB TOKA. 3akoHbl OMa.

Pa6ota u MmomHoCTh TOKa. 3akoH [[xoyns-Jlenna.

3akonbl Kupxroda /i pa3BeTBieHHbIX Leneil. PacyeT cioHOH 1ernu MeToI0M y3JIOBBIX U
KOHTYPHBIX YPaBHEHHUH.

JlunonbHbIE MOMEHTBI MOJIEKYJ AudsekTpuka. [lonspuszanus quanexktpukos CerHeTo-,
IIb€30-, IHUPOAJIEKTPUKU. lIprMeHEHME B Ka4eCcTBE JATYMKOB CUCTEM aBTOMATHKH.
YpaBuenuss Makcgeia.

. OnBITHI, MOATBEPKIAIOLIHME FTEKTPOHHYIO IPUPOTYy TOKA B METaIax.

BbIBO/1 3aKOHOB U3 AJIEKTPOHHON Teopuu (3akoHbl OMa, JIxoynsa - Jlenna, Bunemana-
®panna). TpyAHOCTH KITAaCCUUECKOM 371EKTPOHHOIN TEOpUU METAIIJIOB.

OOpazoBaHue SHEPreTUYECKUX 30H B KpucTayiiax. KBaHTOBas A/IeKTpOHHAs TEOPHS METal-
JIOB. .

CoOcTBeHHas MPOBOIMMOCTb MOJTYTIPOBOHUKOB. [IprMecHast MpoOBOAUMOCTh MOIYTIPO-
BOJHUKOB.

JlonynpoBogHukoBele oAbl U Tpuoasl. [Ipumenenne B TexHuke. MHTErpanbHbIe TEX-
HOJIOTHH.

MarnutHas MHIyKuus Pamka ¢ TOkoM B MarHuTHOM monie. ['paduueckoe n3odpaxenue

MarHMTHOTO IOJISL.

3axoH buo-Casapa - Jlamutaca. [Tpumeps! (MarHuTHOE MoJie MPSIMOTO U KPYTOBOT'O TOKA).

JlelicTBIE MarHUTHOTO MOJIst Ha TOK. PaboTa 1o nmepemenienrio NpoBOJHUKA C TOKOM B Mar-

HUTHOM I10JI€

. Cuna Jlopenna. J[BmxeHue 3apspKeHHOM YacTUIIBI B OJTHOPOJHOM MarHUTHOM TIOJIE.
[{uKIOTPOH. 3aKOH MOJIHOTO TOKA.

. Pacuer margutHON Nenu. MardauTHBIE CBOMCTBA BEIIECTBA.

3akoH Papanes. [Ipasuno Jlenna.

ITocTynarensHOE IBMKEHHE NTPOBOJA B MATHUTHOM I0Jie. BpamarensHoe nBuKeHNe
paMK{ B MarHUTHOM TIOJI€.

SIBneHre caMOMHAYKIMHU. DKCTPATOKU 3aMbIKaHUs U pa3MbIKaHUs. DHEPIUs MarHUTHOTO
TTOJISL.

PasButue B3ris10B Ha npupony ceera. [Ipunnun [rolirenca. BeiBox 3akoHa oTpakeHUs U
IIPEJIOMJICHUS CBETA Ha OCHOBE IpuHIMIa [ toirenca.

KorepeHTHble BOJIHBL Y CI0BUS MaKCUMyMa M MUHUMYMa. CriocoObl moyyeHus Kore-
PEHTHBIX BOJIH.

Pacuet unTepdepeHIIMOHHOM KapTUHBI OT JBYX UCTOYHUKOB. MHTEpdepeHius B TOHKUX
meHkax. Konpna HeroToHa.
. Meron 30u @penens. Audpaxius Ha menu. JudpakunonHas pemerka.
. Audpaxmus Ha mpocTpaHCTBEHHOH perieTke. PU3N4ecKuii CMbICH CIIEKTPATBHOTO
17



Pa3I0KEHHUS.

30. EcrecTBeHHBIN U NOJISIPU30BAHHBINA CBET. J[BOMTHOE JIydenpesoMIICHHE.

31. Bparienue miockocTy NoasprU3aLym.

32. ®oTOMETPUYECKUE BETMIHUHEI, SIMHUIIBI H3MepeHus. M3IydeHue u MorjoneHne YHEPTHH.

33. 3akon Kupxroda. 3akoHBI TETIIOBOTO U3TyUYCHHSI.

34. «Ynerpaduonerosas karactpoda». ['unoreza u popmymna [Tnanka.

35. ®otoaddekr. 3akonsl CtoneroBa. YpaBHeHHE DUHIITEHHA.

36. Macca u umiyibe otoHa. [[aBnenue cBera. Onbit Jlebenera. Dpdext Komnrona. Kop-
IIyCKYJISIPHO-BOJIHOBOM J1yaJI3M.

37. AtomHuast moaenb Tomcona. OmnbiTel Pesepdopaa rmo paccesHUIO O - YaCTHLI.

38. Iloctynarsl bopa. 3akOHOMEPHOCTH B aTOMHBIX CIIEKTpPaX.

39. ®opmyna baneMepa. AToM BOJOpOJIa U €ro CHEKTp 1o Teopun bopa.

40. KBanToBsie uncina. [leproanueckas Tabnuna Menaeneena.

41. Hyknonsl. CTpoeHHE U XapaKTEPUCTHUKA SAPA.

42. Sinepubie cunbl. [ledext macc. DHeprust CBs3HU.

43. MarHuTHbIE U JIEKTPUYECKUE CBOICTBA sAEp U sA€PHbIC MOJICIH.

44. PaninoakTHUBHOCTH. 3aKOH PaJIMOAKTHUBHOIO pacraia. 3aKOHbI COXPAHEHUSI.

45. 3akoHOMepHOCTH O- U B-pacmaja.

46. TIpoxoxeHue 3apsHKEHHBIX YaCTHIL U Y-U3TyUeHHUs Yepe3 BelecTBo. VIcKkyccTBeHHaAs pa-
JTNOAKTHBHOCTb.

3aganus B TecToBOM opme (TeKylIHii KOHTPOJIb)
TecroBblie 3axanus (pparmenT) K pasgeny «MexaHuKa»

Al. [Ipu KkakoM yCJIOBUU IBUKEHHE TOUKU OYyZEeT KPUBOJUHEHHBIM C IEPEMEHHOM 10 BETUYNHE
CKOPOCTBIO?

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

A2. Teno, OpollleHHOE BEPTUKAIBHO BBEPX, BEPHYJIOCh B HadajdbHyl TOuky. Kakue u3
NPEACTaBIEHHBIX IPaMKOB COOTBETCTBYIOT JIBUKEHHUIO 3TOTO Tena? v
— CKOpOCTb TElIa, X — IYTh, IPOWJICHHBIN TEJIOM.

) 2) 3) 2

\
y

0 t 0 t O \ t t

A3. Teno maccoii 0,1 KT paBHOMEPHO JABHXKETCS TI0 OKPY>KHOCTH €O CKOpOCThIo 2 M/c. Halitu
M3MEHEHHE €ro UMILyJbca pH nosopore Ha 180 .

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

A4. Teno maccoit 0,1 Kr paBHOMEPHO ABHXKETCS IO OKPYKHOCTH CO CKOpOCThIo 2 M/c. Halitu
M3MEHEHHE €ro UMILyJbca MpH mosopore Ha 90 .
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1)0,2 2) 0,28 3) 0,34 4)0,4 5)0,56

B1. YenoBek cToMT Ha HEKOTOPOH BBICOTE Haa ypoBHeM 3emiid. OH OpocaeT TEepBBIA Iap
BEPTHKAJILHO BBEPX C HEKOTOPOW HAYAIBHOW CKOPOCTBHIO; 3aT€M OH OpocaeT BTOPOU TaKoi
K€ Iap BEPTUKAJIbHO BHU3 C TaKOM e CKOpPOCThI0. YeMy paBHO OTHOIIEHHE KOHEYHBIX
CKOpOCTEH 1mapoB?

B2. Paccrosnue mexny craHiussmMu Metpo 1,5 km. [lepByro mosnoBuHy €ro mnoesz npoxoauT
PaBHOYCKOPEHHO, BTOPYI0 — pPaBHO3AMEUICHHO, Ha CTAHLUUAX  OCTAHABIUBACTCS.
MakcumanbHasi CKOpocTh Ha meperoHe 54 km/d. Hailtu Bpemsi ABHIKEHHS MOE3/1a MEXKITY
cranuuamu. Oteer B eqununax CHU.

B3. Teno wmaccoit 200 Kkr paBHOMEpPHO TMOAHUMAIOT IO HAKJIOHHOW TUIOCKOCTH,
obpazyromieit yron 30 ¢ ropusoHTOM, TpuKiIaabBas cuay 1500 H Bmons nuMHUM TBUKCHUS.
C xakuM yckopeHHeM Teno OyaeT COCKajab3blBaThb BHHU3 BJOJb HAKIOHHOW MIIOCKOCTH
MOCJIE TIPEKPAICHUsT EHCTBUS CHIIBI?

B4. C xakum yckopenueM aBrkercs: mudT maccoit 100 kr, ecnu cuna HaTsbkeHust paBHa 800
H, a ckopocTb 1 yckopeHue HalpaBlIeHbl B OJTHY CTOPOHY.

BS. ABTOoMOOWIIb ABUTAETCS B TOPY € YCKOpEeHHEM 1 M/C2. VYkioH ropsl 5 M Ha 100 M myTH.
Macca aBromo6miia 900 kxr. Kosdpunuent tpenus 0,1. Haiitu cuny taru aBuraresns.

TecroBblie 3ananus «MexaHUKa», TEKYIUHHA KOHTPOJIb.
1. Kaxue 3aKOHBI COOTBETCTBYIOT BPAIIEHHIO C N3MEHEHUEM HaIPaBICHUS ?
1) S=(1+t)?; 2)S=10-t2; 3)S=t3-2t 4)S=t-2t2
2. Haiitu oTHOIIEHHME KUHETHYECKUX HSHEPruil CKONbXKeHus: 1) oOpyda u 2) aucCKa,
HMMEIOIINX PaBHBIE MAcChl (M) M OJIMHAKOBBIE CKOPOCTH LIEHTpa mace (V).
1 2)0,5 3)1,33 41,5 5)2

I. Ha xakux pHCYHKax BEKTOp yIJIOBOTO YCKOPEHHS  HalpaBieH
NEePIEHIUKYJIISIPHO YepTexy «Ha Bacy»?

1) 2) 3) 4)
2. VrinoBoe YCKOPCHUC TCJId, Bpallaromerocsd BOKPYT HEIIOABMKHOM 0oCH,

HU3MCHACTCA, KaK IIOKa3aHO Ha pPHUCYHKE. Vxkaxure TOYKH, COOTBCTCTBYIOIIUC
MaKCUMaJIbHOMY U MUHUMAaJIbHOMY 3HAYCHUSAM KUHETUIECKOM OHEPTIHUHU TECJIA.
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3. HeBecoMblii )KECTKHI CTEPKEHb JIMHBI L

CBOOOIHO JIeKHMT Ha JByX omopax A um B. B Touke C, A

OTCTOSIIIIEH OT A Ha PacCTOSIHUU S, HA CTEPKEHb JICHCTBYET

BepTukanbpHas cuia F. Cuna peakiuu B onope A paBHa

BOHpOCLI AJISl TEKYIIETro KOHTPOJIA M0 (l)I/ISI/IKe

“MoJiexkyJasipHasi pU3MKa U TEPMOAUHAMHUKA”

1. Ckomnbko Moneky: cepauctoro raza SO2 comepures B 1 Kr aToro rasa?

2. Ha pucyHKe naHbl IapaMeTpbl JBYX COCTOsHHMi rasa. TpeOyeTcs COBEPIIMTH MEPEXO] W3
cocTosiHuM 1 B cocTosiHuE 2
Pa C IIOMOIIBIO:

A) N300aps! 1 U30TEPMBbI

b) N3orepmbl 1 130X0pbI
1 2 B) N300aps! 11 130X0pbl

Haueptuts B koopaunatax P, T kaxaelii u3
YKa3aHHBIX NIEPEXO/I0B.

v

3. Kak M3MeHWTCS BHYTPEHHSS DHEPTHs HMICATBHOTO Ta3a, €CId €ro JaBJICHHE M 00beM
yBenuyarcs B 2 paza?

4. Kakue MOJEKYNIBI B aTMOC(EPE ABUKYTCS OBICTPEE: MOJIEKYIIBI KHCIOPOAA M  yTIEKUCIOTO

rasa?

5. T'paduk kaxoro nporecca u300paxeH Ha pucyHke? Kak n3MeHnach II0THOCTh U BHYTPEHHSS
SHEPTrUs Traza.

Pa

v
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Bomnpocsl AJ151 TeKyero KOHTpoJisi o pusnke « JIeKTPOCTATUKA)

1. 3apsin Ha IIJIOCKOCTHU
) pacrpenenes ¢ IOBEPXHOCTHOM
a IJIOTHOCTBIO 6. OmpenenuTs NOTOK
BekTopa E yepe3 moBepxHOCTh Ky0a
¢ pedpom a.

2. JlBa 0IMHAKOBO 3apSUKEHHBIX IIAPUKA TOJBEMICHHBIX Ha HUTIX OJMHAKOBOM [UIMHEI B
o01Ieil TOYKe HaxosATCs B paBHOBecud. Kak JOmKHA M3MEHUTHCSI Macca IIapUKOB, YTOOBI
MIPU YMEHBILIEHUH 3apsiia KaKA0ro B 2 pa3a yroji Mexay HUMU He u3meHuics. PaccMotpute tg
o, e

0-TIOJIOBUHA yTJ1a MEKAY HUTSIMU.

3 . ITnockui BOSI[YI_HHHﬁ KOHACHCATOP 3aIlOJIHACTCA HAITIOJIOBUHY IUIJICKTPUKOM C
,HHBH@KT’pH‘ICCKOI;'I IIPOHUIACMOCTBIO €. OHpe,Z[eJ'II/ITL KaK U3MCHACTCA CMKOCTb KOHACHCATOpPAa
IIpU 3aIl10JTHCHUH.

777771,

—

4. B kakux ClIy4dasix 3apsi’KCHHAas 4aCcTUlld B 3JICKTPUYCCKOM I10JIC ABUIKETCS 110 CHJIOBOM JTMHUM?

A) CunoBas NHHUS IOJIS HpHMOHHHCﬁHa, U HadaJlbHasA CKOPOCTb YAaCTUIIBI Vo HAIIpaBJICHA
BIOJIb 3TOM JIMHUM.

B) Cunosast nuHMS 1105151 KpUBOJIMHENHA U V(=0.
C) CuioBast TMHUS TOJIsSI KPUBOJIMHENHHA U BEKTOP V() HAIIPaBJIEH 10 KacaTeIbHON K HeH.

D) 3ap;1>KeHHa$1 YacTHIla BCErga ABHKETCS II0 CHJIOBOM JIMHUM QJICKTPUYICCKOI'O II0JIA.

3agaum VIS CTY/ACHTOB 3204HOM (popMbI 00yUeHHs (TeKyIMi KOHTPOJIb)
DJIeKTPOMATHEeTH3M.

1. JIBa MalIeHbKMX MNPOBOIAIIMX IIapuka MaccamMu m=0,1 © mojBemIeHbl Ha JTTMHHBIX
HEMPOBOIAIMX HUTIX JIMHOU (=20 cM Kaxaas K oJHOMY Kprouky. [loiyuuB o1MHaKOBBIN
3apsijl, MIAPUKH Pa3olUIuCh, 00pa3oBaB Mexmay HuTsIMu yrod 60 . HaiiTu 3apsia kaxmoro
apuka.

2. Haiitn HanpsikeHHOCTh MoJst B Touke A Ha pacctossHuu 10 cM OT KOHIIa paBHOMEPHO
3apsKEHHOW HUTH JTMHOM 20 cM, eciu 3apsia HUTH q=3HKJT 1 TouKka A JIEKUT BIOJIb HUTH.
3. OnpenenuTh TOTEHIMAT TOYKH OIS, HaXosenca Ha pacctostHuu 10 cm

OT LIEHTpA 3apsHKEHHOT0 1apa paguycoM 1 cM (€=2), ecnu noTeHuuan mapa paseH 300
B.

4. Tok B npoBoanuke compotuBieHneM R=15 OM paBHOMEpPHO BO3pacTaeTr OT HyJs [0
HEKOTOPOI'0 MakCMMyMa B TeueHue 5 C. 3a 3TO BpeMs B IPOBOJHHUKE BBIIEINIOCH
komuuectBo TemnoThl Q=10 x/[x. Haiftu cpennee 3HaueHue CHIIBI TOKA B MIPOBOJHUKE 32



3TOT MPOMEKYTOK BPEMEHHU.
JlBe OGaTapeu M peocTaT COCTUHEHBI, KaKk MOKa3aHO Ha pucyHke. €=12 B, r=2 Owm, ;=24 B,

;=6 Om, R=16 OM. Onpenenuts cHTy TOKa B 0aTapesix U peocTare.

P

5. [To ToHKOMY MPOBOJHMKY, M30THYTOMY B BHJIE€ IMPaBUJIBHOIO IIECTHYTOJbHUKA CO
ctopoHoir a=10 cm, uaer Tok cunout [=20 A. Onpenenut MarHUTHYIO UHAYKIIUIO B LICHTPE
HIECTUYTOJIbHUKA.

6. Butok pammycom R=20 cm, nmo koropomy Tteuer Tok cuiaod I = 5A, cBoOOAHO
YCTAaHOBWJICS B OJHOPOJHOM MAarHUTHOM TIojie HampsbkeHHocTho H=1000 A/m. Burtok
HOBEPHYJI OTHOCHTENLHO AuameTpa Ha yroa a=30° . OnpenenuTs coBEpIIEHHYIO paboTy.

Onruka

1.ITokazarenu mpenomieHus OBYyX BemecTB n;=1,5 u n, =2,4. KakoBo HOKHO OBITH
OTHOIIEHUE TOJIIMH 3TUX BEIIECTB, YTOOBI BPEMsSI PacCHpOCTPAHEHUsI CBETa B HUX OBLIO
OJIMHAKOBBIM?

2.0mpenennre ONTUYECKYIO PA3HOCTh X0/1a IBYX Jy4eil, OTpa)KEHHBIX OT BEpXHEW U HUKHEN
MIOBEPXHOCTEN TUIEHKHU, NP YCIOBUM HOPMAJIBHOIO MaJEHUs CBeTa Ha IUeHKy. Caenaiite
PUCYHOK XO0/1a 9THX JIy4YeH.

l nl=1,5
d nl=1
T n3=1,5

3. BeiBectu (hopmyity asst onpeiesieHns painyca CBeTIbIX Kojiell HploToHa B OTpakeHHOM CBETE.
Crnenate pucyHOK X07a Jy4eil.

4. OnpenenuTs CKOPOCTh PacpOCTPaHEHUsI CBETa B HEKOTOPOM BEILIECTBE, ECIIM U3BECTHO, UTO
MIpeNlebHbII Yroi MOJIHOTO BHYTPEHHETr0 OTPAaKEHHs! paBEH YIUIy MOJIHOM MONSpU3aluu Mpu
OTpa)KEHUU CBETA OT 3TOT'0 BEILECTBA.
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1.

IIpuMepsI TecTa K 1a00paTOpPHO padoTe (TEKYIHA KOHTPOJIb)
Mexanuka.

OnpenenuM TpH 3Tarna ABMKEHUS MU B JIaOopaTOpHOU padoTe (CUUTaTh, UTO COMPOTHUBIIE-

HHUC BO3ayXa HUYTOKHO MaHO).l oTall- ABUXKCHUC ITYJIM OT MCCTa BBICTPECJIa 10 MUIIICHU. 2 sTan
- B3aHMOHeﬁCTBHe IIyJI1 1 MUIIICHU. 3 sTam — ABWKCHUC ITYJIM 1 MUIIICHU 110 AYT'C OKPYKHO-
CTH.

3akoH COXpaHCHUA SHCPIUHU MOXKHO IIPUMCHATDH

1
2
3.
4
5

I N R NS

PLUdDEn WD =R

3,
2.

. Ha orane 1
. Ha srane 2

Ha srane 3

. Hasrane 1,2,3
. 3aKOH COXpaHEHUS SHEPTUHU MPUMEHSTh HEJIb35

3aK0oH COXpaHEHUsI UMITYJIbCa MOKHO ITPUMEHSTh
Ha srame 1

Ha »stane 2

Ha sramne 3

Ha srane 1,2,3

3aKOH COXpaHEHUsl UMITYJIbCa IPUMEHSThH HENb34

VY ap nynau o MULIEHD SIBISETCS
AOGCOTIOTHO YIIPYTHM U EHTPAIbHBIM
AOGCOTIOTHO HEYIPYTUM U IIEHTPATbHBIM
AOGCOTIOTHO YIPYTHM U HEIEHTPATIbHBIM
AOGCOTIOTHO HEYNIPYTUM U HEI[EHTPATbHBIM
Her npaBuibHOTO OTBETA.

IIpu yape myau 0 MUILIEHb

Beiaensercs temio

ITormomaercs Temio

MoxeT BBIIENATHCS WU MOTJIOMIATHCS TEII0 (3aBUCUT OT CKOPOCTH ITYJIH)
Her npaBunbHOTO OTBETA

[Ipu yBenMueHNM MacChl MyJH, €€ CKOPOCTh

YBenunuuBaeTcs

YMeHbmaeTcs

MokeT yBeIMYMBaThCS MJIM YMEHBIIATHCA (3aBUCUT OT MACCHI ITYJIN)
He mensiercs

Tepmoannamuka.
YeMmy paBHO UHUCIIO cTeNeHel cB0OO bl aToMapHOoro kuciopoaa (O)?

5, 6, HET MPABUJILHOIO OTBETA
[Toka3zarens aguabaTsl paBeH 1,4. 9TO MOXKeET OBITH

I'enuii (He), mapst Bonsl (H20),  Monekynsapusiit Bogopon (H2), HeT mpaBHILHOTO OTBETa

3.

Temneparypa narpesareins npuraresns 400 K, a remneparypa xonoamwibHuka 200K. Yemy pa-

BEH MakCUMaJIbHO BO3MOKHbIA KII/] aT0i1 Mammub1?

100%, 75%, 50%, 25%

4.

Kakwue ycinoBust He0OXOIUMO BBITIONHUTH, YTOOBI MaIlIHA ObLIA HIeaThHON

Pabotaer no nukiy Kapao
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Pa6otaet mo nuxiry OtTo

PaGouee Teno naeanbHbIHN ra3

Pabouee Teno peanbHBIi Ta3

OOpaTUMBIiA UK

HeoOpatumplii iUk

5. K pynkumsim (mapamerpam) COCTOSTHUSI OTHOCSITCS
HaBnenue, paboTa rasa, BHYTPEHHSS SHEPTus,
KOJIMYECTBO TEIIOTHI, MOJIyYEHHOE OT HarpeBaTelis

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
27.

28.

IIpuMepHbIe Bonpock A5 onpoca (TeKyIui KOHTPOJIb)

1.OcHOBHBIEC OHITHSI KHHEMATUKH (ITyTh, IEPEMELICHIE, CKOPOCTh U YCKOpEHUE MaTe-
puasibHOI Toukn) HopmanbHOE U TaHT€HLMAIbHOE YCKOPEHHUE.

PaBHOyCKOpEHHOE NPSIMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTb KOOPAUHATBI U CKOPOCTH
OT BpEMEHH.

KpuBonuHeiiHoe IBMKEHHE U JBUKEHHE MO0 OKPY>KHOCTHU (IIEPUOJ, YaCTOTa, yriaoBas
CKOPOCTb, YIJIOBOE YCKOPEHUE).

3akoHbl HetoToHa. J[MHaMKKa cucTeMbl MaTepUalbHbIX TOYeK. LleHTp macc.

Hmnynbe. 3aKOH COXpaHEHUs UMITYJIbCA.

KoncepBatuBHbIe 1 HEKOHCepBaTUBHBIE CHIIBL. [loTeHIMansHoe cunoBoe noje. Padora u
KMHETHYECKasi SHEPIUsl. 3aKOH COXPaHEHHS] MEXaHUYECKON IHEPTHH.

Junamuka TBEpAOrO T€Ia, MOMEHT cujl. OCHOBHOE YpaBHEHUE JUHAMUKY BpalllaTelib-
HOTO JIBUYKEHHUSI.

MowMmeHThI uHepIH (MaTepuaabHas TOYKa, IUCK, 00pyy, map, cCTepKeHs). Teopema
I'toiirenca — IlTelinepa.

MomMmeHT umnyiibca TBEpAOro Teaa. 3aKOH COXpaHEHMs] MOMEHTa UMITysbca. Knnernye-
CKasl SHEprus BpaILLECHUS.

["apmonnueckue konebanusi. uznueckuii MasTHUK.

[Tnockast BonHa B oiHOpoHOM cpene. Cdepuueckast BOJIHA.

YpaBHEHME COCTOSHUSA UACATBHOTO rasa. M3onpomeccs!.

IlepBoe Hauano repmoauHaMuku. Temtora. TermnoémMKoCTs.

AnuabatHslii mporecc, ypasHenue [lyaccona.

[uxn Kapuao u teopemsr Kapno.

Bropoe Hauano repmoanHamuku. OGpaTuMble U HEOOpAaTUMBbIE MTPOLECCHI. DHTPOIHSL.
ONeKTpOMarHUTHbBIE BOJHBI U UX CBOMCTBA.

Nutepdepentus. YciaoBus HaOmoaeHN. Y CIIOBUSI MakCUMyMa 1 MUHUMYyMa. MHTEepde-
peHIUs B TOHKUX IUIEHKax, Kojbla HetoToHa U T. 1.

3oHbl Openens.

Hudpaxmus. Judpakimonnas pemerka. Y coBus HaOIIOJCHUS MAKCUMYMOB U MHHUMY-
MOB MpHU AUQPPAKIINH Ha IIETTH.

[Tonspuzanus. 3akoH bprocrepa, 3akoH Maittoca.

Hucnepcus.

KopmyckyasipHo-BosIHOBOI Jtyanu3m. DOTOH U ero XapakTepUCTUKH (IHEPTHUSl, UMITYJIBC).
Oddext Komnrona.

Dorodddexr.

TennoBoe n3nyuyenune. AOCOIIOTHO YEpHOE TEIO.

Atom. Iloctynarel bopa. BeiBoa pacueTHBIX (OpMYIT Ul CKOPOCTH U pajinyca opouT
aToMa BOJIOpoJa.

Anpo. Cocras siapa. JedexT macc.

24



7.4. CooTBeTCTBHE HMIKAJIbI OLIEHOK M YPOBHEl c)OPMHPOBAHHBIX KOMIIETEHIIM i

Yposenb chopmu-
POBaHHBIX KOMIIE-
TEHIUH

KomnaectBo
0asIoB
(o1eHKa)

IlosicaeHns

Bricokuii

OTJINYHO

Teopernueckoe copepikaHue Kypca 0CBOCHO MOJTHO-
CThIO, BCE€ IMPEIyCMOTPEHHBIC MPOrpaMMOi OOy4eHUs
ydeOHbIC 33]JaHUS BBIIOJTHCHEI.

OO0yuaromuiics: IEMOHCTPUPYET CITIOCOOHOCTH 000C-
HOBAaHHOTO BHIOOpa (DM3MUYECKOW MOJETH ISl PEIICHUs
MOCTABJICHHOMW 3a]1a4y, Ha BBICOKOM YPOBHE BJIaJICET CIIO-
co0aMu MOJICTHPOBAHUS U OIICHKH (DU3UYECKUX MPOIIeC-
COB; TOTOBHOCTh NPHUMEHATH J1a00OpaTopHOE 000pYyI0Ba-
HUE; CIIOCOOHOCTH peliaTh IMOCTABICHHBIC 3a/1a4M C yue-
TOM (PU3UYECKON U MaTeMaTUYECKOW OLECHKHU 3((HEKTHB-
HOCTH NIPUHUMAEMBIX PEIICHUN

bazosuiit

XOPOIIIO

Teopernueckoe coaeprkaHue Kypca 0CBOCHO MOJIHO-
CTBIO, BCE€ MPEIyCMOTPEHHBIE IMPOrpPaMMON OO0ydYeHHUs
yueOHbI€ 3aJJaHHs BBINOJIHEHb! C HE3HAYUTEJIbHBIMU 3aMe-
YaHUSMU.

OOyuaromuiics crnocoO6eH MPOBOAUTh 0OOCHOBAH-
HBII BEIOOD (PU3MUECKOI MOJIEIH, 3HAET CITOCOOBI MOJIeITH-
POBaHUS U OLIEHKU COCTOSIHUS CUCTEMBI B IIpOIiecce peltie-
HUSl TIOCTABJICHHOM 3aJaud, BIaJeeT MPHOPUTETHBHIMH
HaIpaBJICHUSAMHU PAa3BUTUS HOBBIX (PU3UYECKUX TEXHOJO-
THif; TOTOB OCBaMBAaTh M AKCILTyaTHPOBATh JabOpaTopHoOe
000py/I0BaHuE; CIIOCOOEH pelIaTh MOCTABICHHbIE 3a/laun
C y4eToM (pu3ndecKoil 1 MaTeMaTHUeCKON OLEHKH Y ek-
TUBHOCTH NPUHUMAEMBIX pelIeHUN

[Toporossiii

YZIOBJIETBOPH-
TEJIBHO

Teopernueckoe coaep)aHue Kypca OCBOEHO 4a-
CTHYHO, OOJBIIMHCTBO MPEILyCMOTPEHHBIX MPOTPaMMOit
00y4eHus1 y4eOHBIX 3aJJaHUM BBITIOJIHEHO, B HUX UMEIOTCS
OIITMOKHU.

OOyuyaromuiics MOMET MOJA PYKOBOACTBOM OCY-
LIECTBIIATH BHIOOP (PU3MUYECKOTO PELIeHUs 3a1a4ul, MOXKET
WCIIOB30BaTh J1abopaTopHOEe O000PY/IOBAaHUE; CIOCOOEH
MPOBOANTH GU3NUYECKUIN aHATH3 MTPH PELICHUH TTOCTaBJICH-
HOM 3aJ1a4H.

Huzkuit

HEYI0BJIETBO-
PHUTENBHO

Teopernueckoe cojnepkaHue Kypca HE OCBOEHO,
OO0JIBIIMHCTBO MPETYCMOTPEHHBIX TPOrpaMMOil 00yueHus
yueOHBIX 3a7aHuil MO0 He BBHIMOIHEHBI, JTU0O0 coaepxar
rpyOble OMIMOKH; TOMOJHUTENbHAs CaMOCTOSITeNIbHAs pa-
00Ta HaJ MaTepuaJIoM He IpUBENa K KAKOMY-THO00 3HAYH-
TEJILHOMY TOBBIIICHUIO Ka4eCTBa BBITIOJTHEHUS YICOHBIX
3aJJaHuM.

OO0yuarommuiicst He 3HaeéM METO/IbI, CIOCOOBI U J1a00-
paTtopHoe 00OpYZOBaHHE HCIOJIb3yeMble Ul pEIIeHUs
MTOCTABJICHHOW 3a/1a4M, HE BJIaJIE€T HABBIKAMH MOJEINPO-
BaHUS M OILICHKH COCTOSIHUS (PU3MUECKON CHCTEMBI; HE TO-
TOB HUCIIOJIB30BaTh JIAOOPATOPHOE 00OPYIOBaHUE; HE CIIO-
co0eH peraTh NOCTaBICHHBIE 3a7a4l, IPOBOAUTH (hr3nye-
CKHMI U MaTeMaTH4eCKuil aHanu3 3((HEeKTUBHOCTH MPUHU-
MaeMbIX pelICHUN
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8. Metoguyeckue yKazaHus 1AJIsl CAMOCTOSITEIbHON padoThI 00y4aromuxcst

CamocrosTenbHas paboTa criocoOCTBYET 3aKpEIICHUIO HAaBBIKOB Pa0OThI ¢ y4eOHOU 1 Hayd-
HOM JIMTEPATYPOi, OCMBICIICHUIO U 3aKPEIVICHUIO TEOPETUUYECKOT0 MaTeprasa 1o yMEHUIO apry-
MEHTHPOBAHO IpeJyIarath (pu3nuecKue MOIEIH MPOLECCOB, BKIOYas 000CHOBAaHHBIN BBIOOP Me-
TOJIa ¥ anmnapaTypHOro oopMIIeHUS TEXHOJIOTUYECKOTO Mpoliecca, MO3BOJISIONINE MAaKCUMaIbHO
ObICTPO U 3(PPEKTUBHO PEIINTH MOCTABICHHYIO HHXCHEPHYIO 3aj1auy.
CamocTtosTenbHas paboTa BBIMOIHIETCS BO BHEAYIUTOPHOE (ayJUTOPHOE) BpeMs IO 3aj1a-
HUIO U IIPYU METOJMYECKOM PyKOBOCTBE MTPETIoiaBaTels, HO 0€3 ero HemoCPEACTBEHHOTO Y4acTHs
(Ipu YaCTUYHOM HETIOCPEACTBEHHOM YYacTUH IPEIoAaBaTessi, OCTABIIAIOIIEM BEAYIIYIO POJb B
KOHTpOJIE 32 pabOTO# CTYJICHTOB).
Dopmbl camocmoamenvHou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIOYAIOT B CEO0s:
- W3ydyeHHe y4eOHOM, HAyyHOM ¢ METOJMYECKOM JIMTepaTyphl, MaTepHajoB
MEPUOANYECKUX U3IaHUI C MPUBICUCHUEM AIICKTPOHHBIX CPEACTB OPUIINATILHOM, CTATUCTUYECKOM,
NEPUOANYECKON U HayYHO! HH(pOpMAaLIUH;
- CO3/JJaHKe MPE3EHTALIMHI 1 I0KJIA/I0B 10 YCIOBUIO 3aIaHusI.
B mpomnecce msydyenuss nucuuruinabl «®Dusmkay OakanmaBpamu Hampasienus 35.03.01
«Jlecnoe neno» ocnosuvimu sudamu camocmosmenbHou pabomol ABISIOTCA:

O MOJITOTOBKA K 2y IUTOPHBIM 3aHATUSAM (JIEKIHSIM U 1a00paTOPHBIM 3aHSATHUSIM) U BbI-
MOJTHEHHUE COOTBETCTBYIOIIMX 3aJaHU;

O camocTosTeNnbHas paboTa HaJl OTJEIbHBIMU TeMaMH y4eOHOM TUCIUTUIUHEI B COOT-
BETCTBHUHU C yqe6HO-TeMaTHq€CKHM IIJTaHOM,

O BBITIOJIHEHHUE TECTOBBIX 3aaHU;

U [IOJATOTOBKA K 3a4€Ty, DK3aMEHY.

CamocTosTEIbHOE BBINOJHEHUE MeCcmogblX 3a0anuti TI0 BCEM paszieiaM JIUCLUIIMHBI
cpopmupoBanbl B (oHze oleHOUHBIX cpencTB (POC)
JlaHHBIE TECTBI MOT'YT UCIIOJIBb30BaThCS:

— OaxayiaBpaMu MpHU NOJATOTOBKE K SK3aMeHY B (hopMe caMOIIPOBEPKU 3HAHUM;

—  TpernoAaBaTeNsMU i MPOBEPKU 3HAHHM B KadecTBe (POPMBI TPOMEKYTOUHOTO KOH-
TPOJIA Ha JaOOPATOPHBIX U JIEKIIMOHHBIX 3aHATHUSX;

— Ul IPOBEPKH OCTATOYHBIX 3HaHUI 0akaaaBpOB, U3YUUBIIMX JJAHHBIN KypC.

TecroBble 3amaHMsi pacCUMTaHbl HAa CAMOCTOSTENBHYIO pPaboTy ©0e3 HCHOIB30BaHUS
BCIIOMOTATENIbHBIX MaTepHaioB. To ecThb MpU MX BBIIOJHEHUH HE CIIEAYET MOJIb30BaThCsl YUeOHOH U
JPYTMMH BUJIAMHU JIUTEPATYPBL.

JUnst BBITIOJTHEHUsSI TECTOBOTO 3aJlaHusl, MPEXIEe BCEro, CieAyeT BHUMATEIbHO IMPOYUTATh
TIOCTaBJIEHHBIN Bompoc. [locie O3HaKOMIIEHHSI ¢ BOIPOCOM CJEAyeT HPHCTYNaTh K IPOYTECHHIO
npeularaeMplx BapuaHToB oTBeTa. HeoOXoIuMo MmpouHuTaTh BCe BapHaHThI M B KayeCTBE OTBETa
crieyeT BeIOpaTh HHAEKC (IMdpoBoe 0003HAUEHHE), COOTBETCTBYIOLIUI PAaBUIIBHOMY OTBETY.

Ha BeImonHeHHe Tecta OTBOAMTCA OrpaHuueHHOE BpeMs. OHO MOXET BapbUpPOBATHCS B
3aBUCHMOCTH OT YpOBHS TECTUPYEMBIX, CIOKHOCTM M oObema Tecta. Kak mnpaBuiio, Bpems
BBITIOJIHEHHUS TECTOBOTO 3aJ[aHUsI OIpeieisieTcs u3 pacdyera 60 ceKyH[I Ha OJTUH BOIPOC.

CopneprkaHue TECTOB 110 TUCIUIUINHE OPUEHTHPOBAHO Ha MOATOTOBKY OaKaiaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YPOBEHb BBHIMIOJIHEHHUS TecTa MO3BOJISET MPENnoJaBaTeisiM CyAUTh O
XOJIe CaMOCTOSITENTLHON PabOThI 0aKaTaBpOB B MEKCECCHOHHBIN IMEPHO M O CTETIEHH WX IMOJTIO0-
TOBKH K K3aMEHY.

9. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMbIX
IPH OCYLIECTBJICHUH 00pPa30BaTEJLHOI0 MIPOLECCa M0 AUCUHILINHE
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JUis ycIenHoro oBiIaieHus JUCIUITIMHON HCIOIb3YIOTCA Clleayolue HH(HOpMaIuoH-
HbIE TEXHOJIOTMU O0yUCHHS:

e [lpu npoBeneHHM JEKUMH HCIOJB3YIOTCS IPE3EHTAlMU MaTepuana B IpOrpaMme
Microsoft Office (PowerPoint).

* [lpakTuyeckue 3aHATHE MO AUCLUUILIMHE IPOBOJATCS C NPUMEHEHHUEM HEO0O0XO0AUMOro
METOAMYECKOr0 MaTepuaia (METOANYECKHE yKa3aH!sl, CIPaBOYHUKH, HOPMATHBHI | T.I1.)

e JlaGoparopHble 3aHATUS 1O JUCHMIUIMHE IPOBOAATCS B CHELMAIM3UPOBAHHOM
nabopaTtopun «MexaHUKU U MOJICKYJIAPHON (PU3UKU

Ha npakTtuyeckux 3aHATUAX CTYAECHThI OTPA0AThIBAIO HABBIKU pelIeHUs (pU3nUecKuX 3a1a4
¢ 06ocHOBaHUEM BbIOOpa (PU3NIECKOI MOJIEIH.

JIaGopaTopHble 3aHATHS 110 IUCLUIIIMHE IPOBOSATCS C UCIIOJIBb30BaHUE PA3INYHOTO J1a00-
paTtopHOro 000pyAOBaHMs, a TAaKXKe Ha Ja00OpaTOPHBIX CTeHIaX-ycTaHoBKax. Ha 3anstun oOyda-
IOLIMICS 3HAKOMUTCS € (PU3MYECKMMH METOJlaMH aHallu3a, paboToil U ycTpoHCTBOM J1abopaTop-
HOTO 000pYyIOBaHMS, UCTIOIB3YEMOTO MPH PEHICHUU (HU3NIECKUX 33124, YIUTCS TPOBOIUTH IKC-
HEPUMEHTBI, CTPOUTH (PU3NYECKHE MOJIENIH, IPOBOAUTH PACUETHI U 1€1aTh OLIEHKY ITOTPEIIHOCTEH.

B npouecce n3yueHust AUCHUIUTUHB YIEOHBIMH LENSIMU SIBIISIIOTCSI BOCIIPUATHE YUEOHOM
uHpopMauuu O (PU3NYECKMX OCHOBAaX M NPUHIMIAX J1a0OpaTOpHOM paboOThl, e€e yCBOEHHE,
3alIOMHHAHUE, a TAK)KE CTPYKTYPHUPOBAHUE MTOTyUYCHHBIX 3HAHUH U Pa3BUTHE MHTEIUICKTYaIbHBIX
YMEHUH, OpPUEHTUPOBAHHBIX HA CIOCOOBI JESITEIBHOCTH PENPOAYKTUBHOIO XapakTepa.
[TocpencTBOM MCHOIB30BAHUS ITHX WHTEIUICKTYabHBIX YMEHHN TOCTUTAIOTCS y3HABAaHUE paHee
YCBOEHHOI'O MaTepualla B HOBBIX CUTYalUsX, IPUMEHEHHE aOCTPAKTHOIO 3HaHUS B KOHKPETHBIX
CUTYAaIHSIX.

JUis TOCTMOXKEHUS 3TUX Lesiel MCHOJIb3YI0TCS B OCHOBHOM TPaJULMOHHBIE WH(pOpMa-
THUBHO-Pa3BUBAIOIINE TEXHOJIOTUU O0YUYCHHUS C YIETOM Pa3IMYHOr0 COYETAHUS MMAaCCUBHBIX (hopm
(J1exuusi, 1a00paTOPHOE M NMPAKTHUECKOE 3aHATHE, KOHCYJIbTALUs, CAaMOCTOsITENbHAs paboTa) u
PEnpOAYKTUBHBIX METOJ0B 00yuYeHHUs (IOBECTBOBATEIBHOE M3JIOKEHHE yueOHOM MH(popMaIu,
00BSICHUTENBHO-WITIOCTPATUBHOE M3JIOKEHHE) U J1a00paTOPHO-NPAKTUUECKUX METOJ0B 00ydYe-
HUSL.

VYHuBepcuter olecrnedeH HEOOXOAUMBIM KOMILIEKTOM JIMIEH3MOHHOTO MPOTrPaMMHOTO
o0ecreyeHHus:

e oducHbIl naker npunoxxkenuit Microsoft Office;

e [porpamMMHasi CHCTeMa JJIsi OOHAPYKEHUsI TEKCTOBBIX 3aUMCTBOBAHHHA B YYEOHBIX U
Hay4HbIX paboTax «AHTUIUIaruat.BY3y;

10. Onucanne MaTepuaAJIbHO-TEXHNYECKOI 0a3bl, HEOOXOAMMOM IJIl OCYLeCTBJICHUSA
00pa3oBaTeIbLHOIO Npolecca Mo AUCHHUILINHE

Peanuzanus yueGHOro npoiiecca OCyIecTBISIETCS B CHEUAIBHBIX YUEOHBIX ayIUTOPHIX
YHHMBEpCHUTETA JJIsl IPOBEICHUS 3aHATUI JIEKIIMOHHOTO TUIIA, TPAKTUYECKUX 3aHATUH, T1abopaTop-
HBIX pabOT rPYNITOBBIX ¥ WHAWBHIYAJTbHBIX KOHCYJIBTAIMHA, TEKYIIIETO KOHTPOJIS B MTPOMEKYTOU-
HOM arTectanuu. Bce ayauTopun yKOMIUIEKTOBAHbI CIIELUAIN3UPOBAHHON MEOEIbIO U TEXHUYE-
CKHMHU CpeICTBaMU OOYUEeHUS, CITY KAIUMH TSI TIPEACTABICHUS YueOHOM nH(OpMAIUy O0IBIION
aymutopud. [Ipu HeoOXxoauMocTu oOydaromMMes MpeyiaraloTcs Habopbl JeMOHCTPA[MOHHOTO
000pyA0BaHUs U y4eOHO-HArJISAHBIX TOCOOUH, 0OecreynBarolie TeMaTHYeCKie WILTIOCTPALIUH.

CamocrosrenbHas paboTa 00ydaroMXCsl BBIIOIHACTCS B CIICIMATU3UPOBAHHOMN ayUTO-
puH, KoTopast 06opy1oBaHa yueOHON MeOeIbio, KOMIIBIOTEPHOU TEXHUKOMN C BO3MOKHOCTBIO MO/~
KIItoueHus Kk cetu «MHTepHeT» u obecreueHnueM JA0CTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00-
paszoBatenbHyto cpeny YIJITY.

Ectb nomernienue 11t XpaHeHHUs U TPOPHUIAKTHUECKOro 00CTy ) KUBaHus yueOHOro 000py-
JIOBaHUS.

TpeOoBaHMs K ayAUTOPUSAM
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HaumenoBanwue CIICaJIbHbIX HOMCIIICHI/Iﬁ
u HOMCIIIGHI/Iﬁ JJIsL CaMOCTOSITCIILHOM pa60T1,1

OCHaIIIeHHOCTb CIICMAJIbHBIX HOMCIIICHI/Iﬁ
u HOMGHICHI/Iﬁ JJIA CaMOCTOSITeIIbHOM pa6OTI)I

ITomemienune IS ISKIMOHHBIX 3aHITHH,
CPYIIOBBIX U HWHJIMBUAYAIbHBIX KOH-
CyJIbTallUM, TEKYIIEH U MPOMEKYTOUHON
aTTeCTal.

[ToMelenue 11l NPakTHYECKUX 3aHITUI

[Tomernienue asis 1a60paTOPHBIX pabOT

MexaHuka u
MOJICKYJISIp-
Has u3uka

Crenppl 171 1a00paToOpHBIX paboT —
2 mT. (3ByKOTEHEPaTOp, MYJbTH-
MeTp, ocriuiorpad)
Jlaboparopnas ycranoBka «BexTop-
HO€ CJIO’KE€HUE cuiD» - 1 mT.
Jlaboparopras yctaHoBka «MasT-
HUK C IEpEMEHHBIM g» - | mT.
JlabopatopHast ycranoBka «CBo-
6o1HOE mazeHuey - 1 mr.

MasTtHuKk (pu3ndeckuii — 3 mr.
Mamuna AtByaa — 1 mr.

MastHuk MaxkcBesa — 1 1.
Mastauk O6epOeka — 3 1miT.
JlabopaTopHasi ycTaHOBKAa B KOM-
wiekce — | mr. (aHanUTHIeCKue
BECHI, CTEKJITHHAS K0JI0A)

MexaHuka u
MOJIEKYJISIp-
Has Qu3nKa

JlabopaTopHasi ycTaHOBKAa B KOM-
wiekce — | mT. (CTeKIsSHHAS eM-
KOCTb, MAaHOMETD)

JlabopaTopHasi yCTaHOBKa B KOM-
mwiekce — | wr. (IMHAP C TIHIe-
PHHOM, 3JICKTPOHHBIN CEKyHIOMEP)

Onruka

JlabopaTopHas ycTaHOBKa «JInHEH-
HBIE CHEKTPBI» - | T,

Kommerotrep Celeron 633A (x 'y
«JIunelHbIe cIeKTpsI») — | mT.
MUKpOCKOIl CTEPEOCKONUYECKUI —
2 1miT.

JlabGopatopHass ycTaHOBKa B KOM-
mwiekce — 1 mrT. (moisipusarop, aHa-
JIM3aTOp, JIIOKCMETP)
JlabopaTopHast ycTaHOBKa B KOM-
wiekce — | mr. (BaTT™MeTp, IHpO-
MeTp)

JlabopaTopHast ycTaHOBKa B KOM-
wiekce — 1 wT. (aMnepmerp, BOJIBT-
MeTp, (OTOdNMEMEHT, HCTOYHUK
HaMpsKCHNUS)

Kommnbrorep-
HBIN KJ1acc
(BUpTYyasb-
HBII IPAKTH-
KyM)

MownuTtops! — 13 mit.

Kommbroteps! B koMIutekre — 13 mi.
Cepsep — | mt.

OBepxen-npoeKTop MOPTAaTUBHBIN —
1 .

HoytOyk — 1 mT.

[Tomemenust 11 CaMOCTOSTENBHON pa-
00TBI

Cronbl, CTyJbs, dKpaH, MpoekTop. Paboume
MeCTa CTYJICHTOB, OCHAIIIEHBI KOMITBIOTEPAMH
C BBIXOJIOM B ceTh VIHTEpHET U AIEKTPOHHYIO
nH(pOpMaAIMOHHYIO 00pPa30BATEIBLHYIO CPEY.
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[Tomernienue ast XxpaHeHU U TPodUIaK-
TUYECKOTO OOCIY)XKUBaHHS Y4eOHOTO
000py1I0BaHuUs

Pacxonnblie MaTepuasl Ui peMOHTa U 00CITy-
’KMBaHUS TEXHUKU. MecTa A1 XpaHeHus 000-
pylOBaHUs
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