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1. HEJHA U 3AJJAYU JUCIIUATTIIIUHBI

1.1{ocBoeHHe 6a30BBIX TEOPETUUECKUX CBEACHUH U MOTYyUCHNE TPAKTHYECKUX HABBIKOB, HAIIPABICHHBIX HAa PAa3BUTHE
CIOCOOHOCTH pelIaTh CTaHAapTHBIE 3a/1a41 PO(eCcCHOHATBLHOMN eSTeIbHOCTH C UCTIONb30BaHUEM (YH/IaMEHTaIbHBIX
3aKOHOB (DM3UKH, KOTOPBIM ITOJUHHSIOTCS SIBJICHUS PUPOJBI, 0COOCHHOCTH CTPOCHHS MAaTePHU M 3aKOHBI €€ IBIDKSHUS

3anaum :

- paccMOTpeHHe 0a30BbIX NOHATUI U3 pa3/esloB Kypca oouiel pu3uky;

- (hOpMUPOBAHUM HAYYHOI'O MUPOBO33PEHMUS, IOHHMMAaHUS B3aUMOCBS3HU IIPOLIECCOB, IPOUCXOAAIIUX C KHUBOH U HEXKUBOU MaTepueil B
IPUPOE;

- (hopMHUpPOBaHHE LIEJIOCTHOTO CUCTEMHOTIO IPEJICTABICHUS O CTPOSHUN MUPO-3/JaHUs, Pa3BUTUE JIOTHYECKOTO MBIIIIEHUS U
HAayYHOT'0 IOAXO0Ja IPH PEIICHUU KOHKPETHBIX 3a]au NPOGeCCUOHAIBHOM NeSTeIbHOCTH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pa3nein) OI1: b1.0
2.1/ TpeGoBanusl K npeABapUTEIbHOM MOATOTOBKE 00y4al0LIerocs:

2.1.1{ nist ocBOEHUS TAaHHOM JUCUUILTUHBI HEOOXOIMMBI 3HAHUS, ITOJyYeHHBIC B pe3yJibTaTe U3y4eHus npeamera « Pusuka» Ha
YPOBHE CpeTHEH IITKOJIbI

2.1.2[MaTemaTuka

2.2| IucuMnianHbI (MOIYJIM) U PAKTHKH, IJIA KOTOPBIX 0CBOEHHE JIAHHOM THCHHUIINHBI (MOYJIs1) HEOOXOAUMO KaK
npeauIecTByIoee:

2.2.1|MexaHu3amus IpoIeccoB B CEILCKOM H JIECHOM XO3SHCTBE

2.2.2|MeTeoposorHst U KITUMATOIOTHSI

2.2.3| KoMIuiekcHBIE METOIBI MCCIIEIOBAHUI

3. HJIAHUPYEMBIE PE3YJIbTATBI OB YUYEHUWS 110 JUCHUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMbBIMH
PE3YJIbTATAMHU OCBOEHUS OBPA3OBATEJILHOM IMPOT'PAMMBI

OIIK-1.1: Ucnonb3yeTt 6a30Bble 3HAHAA MATEMATHKH, (PU3UKH M XHMHH B IPOeCCHOHAIBHOM IeATEIbHOCTH

4. CTPYKTYPA U COJIEP)KAHUE IV CLHUILIMHBI (MOLY.JIS)

Kon HaumeHnoBaHnue pa3iesioB U TeM Bun 3a- | Cemectp /| YacoB | Mcrounuxku | Ilpumeuanue
3aHATUS HATHUS Kypce
Paznen 1. ®uznueckue 0CHOBBI MEXaHNKH

1.1 Marepus u neuwxenue. Kunematuka. Oc-HOBHbIE Jlex 2 6
TOHATHSA M 3aKOHBI TWHAMHUKHU. Bums! cuit. 3akoH
COXpaHEeHHUs UMITyJbca. PaboTa B MEXaHUKeE.
IMoTeHnnansHas ¥ KHHETHYECKAs SHEPTUsL. 3aKOH
COXpaHeHus >Hepruu. JIuHaMuKa BpalaTeIbHOro
JBYDKCHUS

1.2 Marepus u npmwkenue. Kuaemarnka. Oc-HOBHBIE IIp 2 4
MOHSTHUS ¥ 3aKOHBI JIMHAMUKU. Buasl cuit. 3akoH
COXpaHEeHHUs UMITyJbca. PaboTa B MEXaHUKe.
[ToTenunanbHas U KUHETHYECKAsl SHEPTHsl. 3aKOH
COXpaHeHHUs dHepruu. JJnHaMuKa BpaImaTeIbHOTO
JIBIOKECHHS

1.3 Marepus u neuwxenue. Kunematuka. Oc-HOBHbIE Cp 2 12
MOHSATUS U 3aKOHBI IMHAMUKU. Bunpl cuit. 3akoH
COXpaHEeHHUs UMITyJbca. PaboTa B MEXaHUKeE.
IoreHuuanbHas U KUHETHYECKasi SHEPrusl. 3aKOH
COXpaHeHus SHepruu. [luHaMuKa BpaIiaTeaIbHOro
JBHKEHUS

Paznen 2. ®u3zuka Koje0aHUH U BOJIH
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2.1

I'apmonuueckue xonedbanus. MaarHuk. CinoxeHue
KoJsieOaHuit. 3aTyxarolue Koyie-0aHus. BeiHyx)/1eHHbIC
konebaHus. YIpyrue BOIHbL. Y paBHEHHE IIJIOCKO
BoHbI. [luddepeHnnanbHoe ypaBHEeHHE BOJTHBI.
Crostuue BOJIHbL. DHEPrus YIpyroil BOIHbL 3BYK.
CKopocThb 3ByKa B Ta3ax.

Jlex

2.2

Iapmonnueckue xonedanus. Mastauk. CiloxeHue
konebanuil. 3aTyxaromuuye koyne-0anus. BeiHyX/eHHbIE
KoJieOaHusl. YTIpyrue BOJHBI. Y paBHEHHE TIOCKO#
BoJHBL JluddepennuanbHoe ypaBHEHNE BOJIHEL
Crosturie BOJHBL. DHEPTHUs yIIPYTroi BOIHEL. 3BYK.
CKOpOCTb 3ByKa B ra3ax.

Cp

Pa3znen 3. MousekyJisipHast pu3uKa U Tep-
MOJMHAMHMKA

3.1

MonexyaspHO-KHHETUUECKAst TEOPUS UIEAIbHOTO
rasa. YpaBHEHHE COCTOSIHUS. 3aKOHBI ABOTaApo,
JanbToHa, [Tackans. Teopema o pacripeneneHun
SHEPTHUH TI0 CTeTIeHAM cBoOob!. [ToHsTHE Temmepa-
Typbl B TepMoauHaMuke. IlepBoe Hauao
TEpMOAMHAMUKH. BHyTpeHHAs 3HEeprus.
TertoemkocTs. PaboTa uneanbHoOro rasa B
usonpoueccax. Bropoe Hauano TepMo-AUHAMUKH.
Oo6patumsle U HeoOpaTumble npoueccs. [uxi Kapno.
OHTponus U HHPOPMAITHSL.

Jlex

3.2

MornexkysipHO-KHHETHYECKast TEOPHS HIEATEHOTO
raza. YpaBHEHHE COCTOSHUS. 3aKOHBI ABOTazipo,
Hanerona, [lackans. Teopema o pacrpeneneHnn
SHEPIUU M0 CTENEHIM cBoOo b, [ToHsATHE Temmepa-
TYpbI B TepMouHaMuKke. [lepBoe Hayamo
TepMOAVHAMUKY. BHyTpeHHAs sHeprus.
TerutoemkocTs. PaboTa mneansHoOro rasa B
usomnpoueccax. Bropoe Hauano TepMo-AUHAMUKH.
O6parumsie u HeoOpaTuMbIe Tiporecchl. [uki Kapro.
OHTponus U UHGOpMAaIUs.

Ip

Paznen 4. Di1eKTpHYECTBO U MArHETH3M

4.1

DneKTpocTaTHKa. 3aKOH COXPAHEHUs 3apsiaa. 3aKoH
Kynona. HanpskeHHOCTB 371€K-TPOCTaTHIECKOTO
noJisi. [loTok BekTopa HanpsbkeHHOCTH. Teopema
T"aycca. PaGora B a:eKkTpocTaTHueCcKOM TOoJIe.
TTorennuan. CBs3b MEXIY HAIPSHKEHHOCTHIO M ITOTEH-
UaaoM. [IM3IeKTPUKH U IPOBOIHUKH B
3JeKTpocTaTuyeckoM mnosie. Konaencaropsr.
TTocTosiHHBI AMeKTpUYecKwii TOK. 3akoHBI OMa.
TIpaBuia Kupxroda s pacuera 3JIeKTpU4eCKuX
neneil. MarautHoe moiie B Bakyyme. 3akoH buo-
Cagapa-Jlanaca. Cuna Jlopenua. Cuna Ammepa.
KoHTyp ¢ TokOM B MarHuTHOM 1osie. MarHuTHoe 1noJe
B BenlecTBe. HanpskeHHOCTh MarHUTHOTO NoJIs. Bunbt
MarHeTHKOB. DJIEKTPOMAarHUTHAs MHIYKLHS.
DNEeKTPOABIIKYILAs CUJIa HHAYKIMU. SIBIIeHHE
CaMOMHIyKIMHU. B3a-uMHast uHAYKIMA. DHEprus
MarHuTHOTO TIOJISL.

Jlex
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DneKTpocTaTuka. 3aKOH COXpaHeHHs 3apsua. 3aKoH
Kynona. HampsikeHHOCTB 371€K-TPOCTaTHIECKOTO
nosst. [Torok Bekropa HanpsbkeHHOCTH. Teopema
I"aycca. PaGoTa B 251eKTpPOCTATHYECKOM TIOJIE.
[Morenuunan. CBs3b MEX1y HAPSHKEHHOCTBIO M IIOTEH-
[UaIoM. JIMIIeKTPUKH U ITPOBOAHUKH B
3JIeKTpocTaTHYecKoM rose. KonneHcaropsi.
[MocTosiHuBIN 3nMeKkTprUecknil TOK. 3akoHbl OMa.
[paBuna Kupxroda amns pacyera 31eKTpUUECKUX
neneil. MarautHoe moie B Bakyyme. 3akoH buo-
Casapa-Jlannaca. Cuna Jlopenua. Cuna Ammepa.
Kontyp ¢ TokOM B MarHuTHOM 1ojie. MaraurHoe mnosie
B BelllecTBe. HanpshkeHHOCTh MarHUTHOTO 10JIs. Buib
MAarHeTHKOB. DIIEKTPOMarHuTHAS HHITYKIU.
DNEeKTPOABIKYIIAs CHJIa UHAYKIUH. SIBIeHue
CaMOMHIyKIMHU. B3a-uMHast ”HAYKIMA. DHEeprus
MarHUTHOTO TOJISL.

IIp

43

DJeKTpocTaTuKa. 3aKOH COXpaHeHHs 3apsiia. 3aKoH
Kynona. HampsikeHHOCTB 371€K-TPOCTaTHIECKOTO
nosst. [Totok BekTopa HanpsbkeHHOCTH. Teopema
T'aycca. PaGora B 3JI€KTPOCTATHUECKOM TIOJIE.
TTorennuan. CBs3b MEXIY HAIPSHKEHHOCTHIO M ITOTEH-
aIoM. JIMIIeKTPUKH U IPOBOTHUKH B
3JIEKTpOCcTaTHUeCKOM roie. KoHnieHcaTops.
IlocTosiHHBII AMeKTpUYecKwii TOK. 3akoHBI OMa.
TIpaBuia Kupxroda st pacuera 3J1eKTpU4eCKuX
neneil. MarautHoe moie B Bakyyme. 3akoH buo-
Cagapa-Jlammaca. Cuna Jlopenna. Cuna Ammepa.
KonTyp ¢ TokoM B MarHuTHOM 11osie. MarHuTHoe mose
B BelllecTBe. HanpshkeHHOCTh MarHUTHOTO 1OJIs. Buib
MarHeTHKOB. DJICKTPOMAarHUTHAs HHYKIHSI.
DNEKTPOABIKYIIAs CHIa HHAYKIUA. SIBIeHHe
CaMOMHIyKIMHU. B3a-uMHast ”HAYKIMA. DHEpPrus
MarHuTHOTO TIOJIS.

Cp

14

Paznen 5. Onrtuka

5.1

Cucrema ypaBHeHuid MakcBesuia. BeiBo-1b1 U3
cucteMsl MakcBena. Y paBHEHHE CBETOBOM BOJIHBI.
OHeprus cBeToBOW BoJHBL. HTEpdepeHuus ceera.
CriocoObl MOTy4eHUs] KOT€PEHTHBIX ITyYKOB B OI-THKE.
MHTepdepeHnns B TOHKHUX IJICHKAX U IJIACTHHKAX.
Konbua Hetorona. udpaxius ceera. [puHnmn
T'toiirenca-®dpenena. Metog 300 OpeHeins.
Judpaxiponnas pemierka. Audpaxims
PEHTreHOBCKHX Jydel. [lonaTue o peHTreHo-
CTpyKTypHOM aHanu3e. [lonspusanus ceera. 3aKoH
Bbprocrepa. IIpoxoxeHue cBera uepe3 aHU30TPOIHYIO
cpeny. HopmanbHas u aHoManbHas TUCIIEpPCHs CBETA.
TemoBoe uznyuenue. [lonstue 06 AYT. 3akoH
Kupxroga. ®opmyna [Tnanka. [Tousitue o
¢doroaddexre. 3akoHb! BHeNIHET0 GoToddhdexra.
®dopmyna DiiHiureiHa 1 GoTordpdexra.
KomnronoBckoe paccestHue cBeta. JlaBieHue cBeTa.
Omnsrtel I1.H. JIeOenesa.

Jlex
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5.2

Cucrema ypaBHeHuid MakcBesia. BoiBo-zb1 u3
cucteMbl MakcBenya. Y paBHEHHE CBETOBOM BOJHBI.
OHeprus cBeToBoH BoJHbL. MHTEpdepenuus ceera.
Crnoco0bl NOTy4eHUs] KOTEPEHTHBIX ITyYKOB B OII-THKE.
WHTepdepenius B TOHKUX IUIGHKAX U IIACTHHKAX.
Koubiia Hetotona. JIudpaknus ceera. [Ipuniun
I'olirenca-®penensa. Merox 301 Openens.
Judpaxiponnas pemierka. Audpaxims
peHTreHoBcKUX ny4ei. [loHsaTue o peHTreHo-
cTpykTypHOoM aHanmze. [lomspuzamnms ceera. 3akoH
Bproctepa. [IpoxoxaeHue cBeTa uepe3 aHU30TPOIHYIO
cpeny. HopmanbsHas u aHoManbHas TUCIepcUs CBeTa.
TemoBoe uznyuenue. [lonstue 06 AUT. 3akoH
Kupxroda. ®opmyna [Tnanka. [Tonsrue o
¢doroaddexre. 3akoHb! BHENIHETO GoTo3hdexTa.
Dopmyna DitHmTeRHa 114 hoTodddexTa.
KomnronoBckoe paccesHue cBeTa. JlaBieHue cBeta.
Onsitsl [1.H. JleGenena.

IIp

53

Cucrema ypaBHernii Makcseiia. BeiBo-ap1 u3
cucteMbl MakcBensa. Y paBHEHHE CBETOBOM BOJIHBI.
OHeprus CBEeTOBOH BOJHBL. MHTEpdepeHius cBeTa.
CriocoObI MOJTy4eHHUs] KOTEPEHTHBIX ITyYKOB B OI-THKE.
HuTtepdepeHnus B TOHKUX IIIEHKAX U TUIACTHHKAX.
Kousuia Hetotona. Jludpakius csera. Ilpuniun
T'rotirenca-®penens. Merox 30u Openens.
Judpakiyonsas pemerka. Judpaxuus
peHTreHoBcKuX Jyueid. [lonarne o peHTreHo-
CTPYKTypHOM aHanu3ze. [lonsapusanus ceera. 3aKoH
Bprocrepa. [Ipoxoxaenne cBeTa yepe3 aHN30TPOITHYIO
cpeny. HopmanbHhas u aHoMasbHast AUCIIEPCHUs CBETA.
TemsoBoe uznyuenue. [lonstue 06 AUT. 3akoH
Kupxroda. @opmyina [Tnanka. ITonsrue o
dhoroaddekre. 3akonbl BHEHIHETO PoTOIDDEKTA.
®opmyna DiiHiureiHa a1 GoTorddexra.
KomnronoBckoe paccestHue cBeta. JlaBieHue cBeTa.
Onsbitsl [1.H. JleGenena.

Cp

10

Paznen 6. Atomnas u siiepHas Gpuzuka

6.1

Teopust BOZOPOIONOTOOHBIX aTOMOB. SlepHast MoJenb
aToma Peszepdopna. JInneiuaTslii ciekTp aToma
Bonopoja. ITocrynarst bopa. KBanToBaHue 3HEprum.
®dusnueckuil CMBICI MOCTOSIHHOM Puibepra.
Cepuanbabie popmyiibl. OnbiT @panka u [epria. OnbIT
IItepra u I'epnaxa. OcHOBHBIE CBOICTBA U CTPOEHHE
aTOMHBIX s7iep. 3apsi]l, Macca, COCTaB siapa DHEPrHst
cs3u. Jledext maccrl. Pasmepst sinep. KanensHas
MoJens sapa. PagunoakruBHocTh. OCHOBHOI 3aKOH pa-
JIMOAKTUBHBIX MpeBpatieHuil. Jlenenue saep. Llenusie
peakuuu. DneMeHTapHble yacTuIlbl. OCHOBHBIE
XapaKTePUCTUKU 3JIEMEHTapHbIX YacTHL. MeTo bl
MOJTy-YEHHS U PETUCTPALUHU 3JIEMEHTAPHBIX YACTHIL.
Tunsl B3auMOAEHCTBUS 3JIEMEH-TAPHBIX YACTHII.
ITonsaTue o kBapKax.

Jlex

6.2

Teopus BOIOpoJ0NOA0OHBIX aTOMOB. SlepHas Mozenb
atoma Pesepdopna. JIuneituarslif ciekTp aroma
Bogopona. [locrynarer bopa. KBantoBanue snepruu.
duzndeckuii CMBICT IOCTOSIHHON Punbepra.
Cepuanbhbie popmyibl. OnbiT @panka u [epua. OnbiT
TepHa u I'epiaxa. OcHOBHBIE CBOWCTBA U CTPOCHHE
aTOMHBIX s7iep. 3aps, Macca, COCTaB spa DHEprust
cBs3u. Jedekt maccel. Pasmepst sinep. KanenbHast
MoJens sapa. PagnoaktuBHocTs. OCHOBHOI 3aK0H pa-
JMOAKTHBHBIX NpeBpatieHuil. Jlenenue saep. Llennsie
peakiuy. DieMeHTapHbIe YacTuIsl. OCHOBHBIE
XapaKTepUCTUKHU 3JIEMEHTAPHBIX YaCTHLl. MeToabl
MOJTy-4eHHs U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHII.
Tunsl B3auMOAEHCTBUS 3JIEMEH-TAPHBIX YACTHII.
Ilonsarue o kBapkax.

Cp

10
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5. OHEHOYHBIE MATEPHUAJIBI VISl TPOBEJEHUS TEKYIIEN U ITIPOMEXKYTOYHOU ATTECTALIUUA

5.1. OueHouynbie MaTepHAaJIbI VISl NPOBeAeHUs TeKYIIei aTTecTalul

IIpunoxenue 1.

5.2. OueHo4HbIe MaTepHuaJibl 1J IPOBEACHUSA l'lpOMe)KyTO'{HOﬁ aTrecTaluu

IIpunoxenue 1.

6. YHEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

a) OcHOBHas TUTEpaTypa:

L.

0) JlommoJIHUTENbHAS JIUTEPATYpa:

1.

AxcenoBa, E.H. O6mias ¢usrka. OnTuka (raBsl Kypea): yueoHoe nocooue / E.-H. Akcernosa. — 2-¢ u3f1,, uctp. - Cankr-IlerepOypr: Jlaub,

6.1. PekomeHyeMasi iuTepaTypa

Cagenbes, 1.B. Kypc o6rieit pusuku: yueOHuk B 3-x Tomax / M1.B. Casenbe. - 15-¢ u3g., crep. - Cankr-IletepOypr : Jlans,
[6. r.]. - Tom 1: Mexanuka. MonekynspHas ¢usuka - 2019. - 436 c. - ISBN 978-5-8114-3988-1. - TekcT: 351eKTPOHHBIH //
OnexTpoHHO-01OIMOTEYHas cucteMa «JlaHby: https://e.lanbook.com/book/113944
Cagenbes, 1.B. Kypc o6eit pusukn: yueOnuk: B 3-x Tomax / M1.B. Casenbe. - 15-e u3j., crep. - Cankr-IlerepOypr: Jlaub,
[6. r.]. — Tom 2: DnekrpuyectBo 1 MarHeTusM. Bomnbl. OnTuka - 2019. - 500 c. - ISBN 978-5-8114-3989-8. — Texkcr:
3IEKTPOHHBIH // DeKTpoHHO-0ubIHoTeuHas cuctema «Jlauby: https://e.lanbook.com/book/113945
Casenbes, 11.B. Kypc obmeit ¢pusuku: yueOnuk B 3-x Tomax / .B. CaBenbes. - 13-¢ u3a., crep. - Cankr-IlerepOypr: Jlans,
[6. 1.]. - Tom 3: KBanroBas ontuika. ATomHas (pusuka. @usmka TBepA0ro tena. Ou3rka aTOMHOTO S/Ipa U JIEMEHTaPHBIX
gacTul - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - TexcT: 251eKTpOHHBIH // D1eKTpOHHO-0ubnnoTeuHas cucreMa «JlaHby:
https://e.lanbook.com/book/123463
WBnues, A.Jl. ®usuka: yueoHoe nmocodue / A.Jl. snues. - 2-e u3a., ucnp. - Cankr-IlerepOypr: Jlans, 2009. - 672 c. - ISBN
978-5-8114-0760-6. - TekcT: 3JIEKTPOHHBIH /1 OnexTpoHHO-01OINOTEYHAS cucreMa «Jlanby:
https://e.lanbook.com/book/163

Byxman, H.C. Yipaxuenus no ¢usuke: yuebnoe nocoodue / H.C. bByxman. - 2-e u3n. - Cankr-IlerepOypr: Jlans, 2008. - 96
c. - ISBN 978-5-8114-0823-8. — TekcT: O3JeKTpOHHBIH // DNeKTpoHHO-OMOMMOTeUHass cuctemMa <«JlaHby:
https://e.lanbook.com/book/34

Bpaxe, P.A. Borpock! U yrpakHeHHs Ha TIoHMMaHue (usuke: yaeOHoe nocoodue / P.A. Bpaxe. - 3-¢ u3,, crep. - Cankr-TlerepOypr:
Jlanb, 2018. - 72 c. - ISBN 978-5-8114-2498-6. - TekcT: 2neKTpoHHbIH // DieKTpOHHO-OMO/MMOTeUHast cucTeMa «JIaHb»:
https:/e.Janbook.com/book/103899
Txauea, 11.A. ®usuka: 1a6. npaktuxkyMm / M.A. TkaueBa. — 2-e u3n., crep. - Mocksa : ®JIMHTA, 2015. - 281 c. - ISBN
978-5-9765-2503-0. https://new.znanium.com/catalog/product/1036940

AxcenoBa, E.H. O6mas ¢pusuka. Mexanuka (r1aBsl Kypcea): yae6Hoe nocooue / E.H. AkceHosa. - 2-¢ u3j., ucmp. - CaHKT-
IetepOypr: Jlanb, 2018. - 128 ¢. - ISBN 978-5-8114-2927-1. - Tekct: 31eKTpOHHBIH // DISKTPOHHO-ONOIHOTEUHASI CHCTEMA
«JIanby»: https://e.lanbook.com/book/103056

AxcenoBa, E.H. O6mias ¢usuka. Konebanus u BoyHbI (T71aBbI Kypca): yueOHoe mocobue / E.-H. AkceHoBa. - 2-¢ u3n., ucrp. - CaHKT-
[erepOypr: Jlanp, 2018. - 72 c. - ISBN 978-5-8114-2910-3. - TekcT: 2NeKTpOHHBII // D1eKTpOHHO-OMOIMOTEYHast crcteMa «JIaHby:
https:/e.lanbook.com/book/103055
AxceHoBa, E.H. O6mias ¢usuka. TepmoamHaMuka 1 MOJIEKyJIsipHast (pu3rka (I1aBbl Kypea): yaeOHoe nocooue / E.-H. AkceHosa. - 2-¢
n3L., ucrp. - Cankr-IlerepOypr: Jlanb, 2018. - 72 ¢. - ISBN 978-5-8114-2912-7. - Tekct: 311eKTpOHHBIH // DIEKTPOHHO-OHOIMOTEYHAs]
cucteMa «Jlanby: https://e.lanbook.com/book/103058
AxcenoBa, E.H. O61ast ¢pusrka. DnekTpuuecTBo 1 MarHeTH3M (IJIaBbl Kypea): yueOHoe rnocobue / E.H. AkceHoBa. - 2-¢ u3j., ucrp. -
Cankr-TlerepOypr: Jlanp, 2018. - 112 c. - ISBN 978-5-8114-2909-7. - TeKcT : 31eKTpOHHBIH // DNEKTpOHHO-ONOIMOTE HAsI CHCTEMa
«JIanby: https://e.lanbook.com/book/103059

2018.-76 c. - ISBN 978-5-8114-2911-0. - TekcT: 35eKTpOHHBII // DIeKTPOHHO-OHOIIMOTeUHas cucTeMa «JIaHb :

6.2. Ilepeuens pecypcoB HH(POPMANMOHHO-TeIeKOMMYHHKAIMOHHOM ceTH "UHTepHeT"

€] PrexTponHas obpaszoBarenbHas cpega TBI'Y : http://lms.tversu.ru
6.3.1 Ilepevyenb MporpaMMHOro odecrneveHust
6.3.1.1 |Microsoft Windows 10 Enterprise
6.3.1.2 |Microsoft Office npodeccronansuslii mitoc 2013
6.3.1.3 |Kaspersky Endpoint Security 10 ms Windows
6.3.1.4 |Google Chrome
6.3.1.5 |Foxit Reader
6.3.1.6 |Mozilla Firefox
6.3.1.7 |ISIS Draw 2.4 Standalone

6.3.1.8 |Muorodynkunonanshslii pegakrop ONLYOFFICE

6.3.2 CoBpemenHble mpogeccuoHalbHbIe 6a3bI JAHHBIX H HH()OPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI

6.3.2.1 | OBC «ZNANIUM.COM»

6.3.2.2 | ObC «IOPAUT»

6.3.2.3 | OBC «YHuBepcurerckas 6u01MoTexa OHIalH»

6.3.2.4 | ObC IPRbooks

6.3.2.5 | ObC «Jlanp»



https://e.lanbook.com/book/113944
https://e.lanbook.com/book/113945
https://e.lanbook.com/book/123463
https://e.lanbook.com/book/123463
https://e.lanbook.com/book/163
https://e.lanbook.com/book/163
https://e.lanbook.com/book/34
https://e.lanbook.com/book/34
https://e.lanbook.com/book/103899
https://e.lanbook.com/book/103899
https://new.znanium.com/catalog/product/1036940
https://e.lanbook.com/book/103056
https://e.lanbook.com/book/103055
https://e.lanbook.com/book/103055
https://e.lanbook.com/book/103058
https://e.lanbook.com/book/103059
https://e.lanbook.com/book/103057
http://lms.tversu.ru/

6.3.2.4 O95C BOOK.ru

6.3.2.7 ObC Tel'Y

6.3.2.4 Hayunas snextponnas 6ubimoreka eLIBRARY.RU (noamnucka Ha xypHaubl)

6.4 O6pa3zoBaTe/ibHbIE TEXHOJIOTHHU

6.4.1 |OpoHTamBHAS TEKIUS

6.4.2 [MudopmanmonHble (HUPPOBBIE) TEXHOIOTUU

6.4.3 JAKTUBHOE CIlylIaHHE

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MOAY JIs1)

Aynuropus Oo0opynoBanue

5-210 MYJbTUMEANHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHast MeOelb

3-27 KOMIUIEKT yueOHOM MeOenn, KOMIBIOTEPHI,YCTAHOBKA [T U3y4YCHHUS P-N TIepexo/ia, yCTAHOBKA JIJIs H3yUCHHS
s¢dexra Xona, ycTaHOBKA IS U3YUCHUS TEMIICPHOH 3aBUCHMOCTH 3JIEKTPOIPOBOIHOCTH METAIIIOB H
MIOJIYTIPOBOAHUKOB, IIPUHTED, CTONBI Ta00OpaTOpHbIE, aBTOMAaTH3UPOBaHHAs JabopaTopHas ycTaHoBKa "OnpeneneHue
YAEIBEHOTO 3aps/a 3JIeKTPOoHa ", MOJYJIBHEIC Y4eOHBIC KOMILIEKCH], YCTAaHOBKU y4eOHBIC Ta00OpaTOpHEIE, CTPEMSIHKA,
OTHETYIIUTENb, KATIO3H

3-230 KOMIUIEKT yueOHoi Mebenn, MDY, KOMIbIOTEpHI, IEPEHOCHOW HOYTOYK, IPHHTEP, OTHETYIIUTEIh

3-201 KOMIUIEKT yueOHOM Mebeny, npunTep, komnbioTepsl, PCM 1 I'eomeTpuueckas ONTUKA,IOISIPpU3ALUS U AU PaKIHS,

PCM 2 Unrepdepennusa, PCM 3 Tudppakuusa, PCM 4 I'eomerpudeckas ontuxa, PCM 5 ucnepcus u nudpaxuus,
PCM 6 CriekTpsbl OTJIAICHHUS U TIPOMTYCKAHHSI, JEMOHCTPAIIMOHHBIH HA00Op MO U3yYCHUIO (POTOMETPHUIECKOTO 3aKOHA
PacCTOSIHUS, KOMIUIEKTHI AJIs1 IPAaKTUKYMOB, CTOJIbI 1a00paTOpHbIE, OTHETYLIUTEh

8. METOAUYECKHUE MATEPHAJIBI 1JIS1 OBYYAIOIIIUXCS 110 OCBOEHUIO JUCHUTIINMHBI

IIpunoxenue 2.




OueHoYHBIe MaTePHAJIBI /ISl IPOBeAeHUs TeKyllell U MPOMeXKYTOYHOI aTTecTallu

Ipnnosxenne 1.

Ne Pesyabrar IIpumepHas ¢popmyJMpoBKa 3afaHMii Bun/cnoco6 Kpurtepnu onennBanus
(MHIUKATOP)
MATEPUAJIBI JIJIS ITPOBEJJEHV S TEKYIIEW ATTECTALIUN
1 OIIK-1.1 Pa30op npakTHyeckux 3agay BH: YerblpHaauars 3a1a4 1yt
MpaKTHIECKast CaMOCTOSATEIIHLHOTO
1. Pemwts 3a1a4y B COOTBETCTBHH C paborta, rpymmoBoe | pemeHus: B I moxyne 6 mo 4
MOCTaBJICHHBIMU yCIOBUsMHU. Ha 3aaHHE 0., Bo Il Mmomyne 8 mo 4 0.
IIPAKTUYECKUE 3aHATHUS IPEATaratoTcs cnocoo: MaxkcumymMm — 56 6.
pacueTHbIe 33Ja4H, C HETOJIHBIMHU JAHHBIMU, oTpezenseTcs Kpurtepuu oneHku:
TEKCTOBBIE, HA 00BCHEHUE (PUIHUECKUX BHJIOM H YCIIOBHEM | PE3yibTaT UJICHTUYCH
SIBIICHUH. 3aauu YCIIOBHIO — Makc. 0.,
2. 3alUTUTh NIPEICTaBICHHOE pellleHHe pe3yJabTaThl: 3a KaXIBIE THI
moMamrsei 3anaun. Ha Kax1oM IPakTHYECKOM | MOJIHBIE PEIIEHUS | JOMyIEHHOTrO
3aHATUH MPOBOAUTCA BbI60pOLIHBII7I pa360p MpeACTaBJIICHHOTO PacxXOoXICHUS CHUMACTCS IO
IOMAIIHUX 3a7a4. HaOopa 3a/1a4, 16.,
oopmieHHbIE B cllaya pemeHHBIX  3a1a4
B nponecce pemenust 3amad, o0yJaromuecs OyMaxXHOM MITH O3Ke YCTAaHOBIIEHHOTO
HETIOCPEICTBEHHO CTATIKHBAIOTCS C mdpoBoM BHIE, cpoka: wmmHyc 50% oOT
HEOOXOANMOCTBIO IPUMEHSTh TOTyYSHHBIC 3arpyxaroTcs B HTOTOBOH OICHKH,
TEOPETUYECKUE 3HAHUS B JKU3HH, OCO3HAIOT LMS B Clydae HEBO3MOXHOCTH
CBSA3b TEOPHUH C MPAKTUKOH. YHHBEpPCHUTETa 0GBSCHATH NPEICTABICHHOE
pelICHHE BCE TOJIy4YEHHbIC
ITpumeps! 3a1a4 MpuUBEAEHEI B pazaene VI. 3a 3a1a4y GaiuIbl
CHHMAIOTCA.
2 OIIK-1.1 MoayabHas padora 1 Kaxprii OTBET
Cocrour m3 7 BONPOCOB, NPOBEPSAIOMINX oneHuBaeTcs B 2 0.
OCTAaTOYHBIE 3HAHWA OCHOBHBIX IIOHSTHI, MaxcumymMm — 14 6.
onpenaeneHu, Gopmyi. Kputepuu ouenku:
[TonHeIi OTBET HAa BONPOC —
IIpumMeps! BOIIpocoB NpUBEAEHSI B pasjene VI 2 0., YaCTUYHBIN OTBET —
1 6., Het otBeta — 0 6.
3 OIIK-1.1 MopyabHas pa6ora 2 Kasxnprit OTBET
Coctoutr w3 15 BOMPOCOB, MPOBEPSIOUIUX orieHnBaetcs B 2 0.
OCTAaTOYHBIC 3HAHUS OCHOBHBIX TIOHSTHIA, MaxcumymMm — 30 6.
oTpeieNIeHu i, popMy. Kpurtepuu onenku:
[TonHbIM OTBET Ha BOIPOC —
IIpumepsl BOIPOCOB U 3alaHuil IPUBE/ICHBI B 2 6., yacTH4HBIN oTBeT — |
paznene VI. 0., Het otBeta — 0 0.

MATEPHAJIBI AJIA ITPOBEJEHM A TPOMEXYTOYHOU ATTECTALIN

Ha 3aueme neobxo0umo pewumsv 5 3adau, komopvie He ObliU PeuieHbl 80 8peMs MeKywe20 KOHmpoasa, omeemums Ha 10
80NPOCO8 U BLINOAHUMD 2 NPAKMUYECKUX 3A0AHUAL MOOYIbHBIX pabOm, KOMopble He Obliu 8bINOIHEHbI 80 DM PEUMUHE08020
KOHMPOJIAL.
Kpumepuu oyenku: npaxmuyeckas 3adava — 3 6. (pe3yiomam uOeHmMuyeH ycio8uro 3a0adu — Makc. 0., 3a Kajicoblli mun
donyueHH020 pacxodcoenus cHumaemcs no 1 6.); omeem na gonpoc mooynvrou pabomsl — 0,5 6., peuieHue npaKmMu4iecKo2o
3a0anusi MOOYIbHOU pabombl — 5 0.
Maxcumym 30 6annos. /[na coavu 3auema Heobxooumo Habpams He meree 15 bannos.

HIxaja oeHUBAHMUS BHINOJHEHUSI MHAUKATOPOB
WNHaukaTop cunTaeTcsl BBITIOTHEHHBIM, €CIIU JIM00 BO BpeMs TEKYIIIEH, MO0 MPOMEKYTOYHON aTTECTAIIMU CTYISHT Habpa Kak
MHUHHAMYM TIOPOTOBO€ KOJHMUYECTBO OayuiOB 3a T€ BHJBI aKTHBHOCTH, KOTOPBIE OTBEYAIOT 3a JAHHBIA WHAMKATOP. THIIOBBIC
OIICHOYHBIE MaTepUabl C MPUBSI3KOW K MHIUKATOPY MPUBEICHBI B TAOIUIIE BBIIIE.

[N |

HNnaukatop

| Tekymas aTrecTauus

| TIpomesKyTOUHAS




aTTecranus (3a4er)’

ITopor

Maxkcumym ITopor

Maxkcumym

1 OIIK-1.1 40

100 15

30

MeToauveckune MarTrepuaJjbl sl 06yqalomuxc;l 0 OCBOCHHUIO JTUCIUIIJIMHBI

IIpunoxenue 2.

1. CTpyKTypa peiiTHHIOBBIX 0aJIJIOB
Ha3ssanue paGoTsl Buj paGoTs Koa-so
0aJ1J10B
TEKYIIASA ATTECTALIUA
IlepBbIii MOAYJIb
[Ipaktuueckoe 3ansarue Ne 1. 3
Kunemaruka. /lunamuka.
[paktrdeckoe 3aaaTue Ne2.
3aKoH coXpaHeHHs1 UMITyJIbca. Mexanuueckas padora. Pemenne u 3amura 3a1a4 B rpyInmnax u 8
BpamiarensHoe ABHKEHUE TBEPIOTO TeJa. WHIUBHUIYaJIEHO
[paxtraeckoe 3aaarue Ne3.
MonekysIpHO-KHHETHIECKas! TEOPHS U TEPMOANHAMHUKA. 8
Pabota B TepMOAMHAMHUKE.
MonysbHas pabota 1. PeiTuHTOBBII KOHTPOJIb 14
HNTOT O 3a nepBblii MOAYJIb 38
Bropoii moayib
[IpakTuueckoe 3ansatue Ne4. 3
DNEeKTpOCTaTHKA.
[IpakTuueckoe 3ansatue NeS. 3
DNeKTpOIUHAMMUKA.
Pemenne n 3ammra 3a-1a4 B Tpynmax u
[IpakTuueckoe 3ansatue Neb.
Onruueckue sIBICHUS: TeOMETPUIECcKast ONTHKA. HHAMBIAYAILHO 8
IIpakTudeckoe 3ansaTue No7.
Onruueckue sIBICHNS: BOJIHOBAS ONTHKA U 3JIEMEHTHI 8
KBaHTOBOH ONTHKH.
MopynbHas pabota 2. PelTUHIOBBI KOHTPOJIb 30
HNTOT O 3a BTOpOIi MOAY.TH 62
TITPOMEXYTOYHASI ATTECTALIMA?
3auer | Buupl paGot npusesiens B paszene [V | 30°

2

. 3aJaHus U KOHTPOJIb CAMOCTOSITEIbHOI PadoThI

Ha KaXXJAO0OM MPAKTHUICCKOM 3aHATHUU CTYACHTBI NOJIYy1ar0T 2 3a/la4yi B Ka4€CTBEC JOMAIIIHETO 3a/JaHUA. CpOK BBITIIOJIHCHUSA — ABC
HCICIIN, IMOCJIC YE€TO MAaKCUMAJIbBHOC KOJIMYCCTBO 0asLIoB 3a COOTBETCTBYIOIICC 3aJaHUC CHUIKACTCA B IBA pa3a.

3. TemaTu4yeckoe HANMOJHeHHE AUCUMIJIMHBI (V11 JOTIOJIHUTEIbHOI0 CAMOCTOSITEIbHOI0 U3yYeHHs)
CryzeHTaM IpejiararoTcsi BOIPOCHI ISl CAMOCTOSITEILHOTO U3YUEHUS TI0 TeEMaM, He OCBEIIABIIUMCS Ha JIEKIUSX.

1. [Ipumenenne 3¢pdekra Jomnepa amst onpenesacHnss CKOPOCTH JBIKEHUS OHOJIOTHYECKUX CTPYKTYP (KPOBH, KIaIlaHOB
cepaua).

O 00 3O\ L AW

. YCTpONCTBO BUraTellell BHYyTPEHHETO CTOPAHUSI.
. Monnsanus Bo3ayxa.

. MarauTHO€ mose 3eMiu.

. Bousuue QJICKTPHUYCCKOT'O MOJII HA KUBBIC OPraHU3MbI.

. SIBneHue BEICOKOTEMIIEPATYPHOM CBEPXIIPOBOIUMOCTH.

. Ctpoenue ria3a, pu3mdecKie OCHOBBI MOTYICHUS H300PaKCHNUS.
. ®usnueckas npupoaa MOJSPHBIX CUSHUM.
. OnTHyeckue CBOMCTBA KPUCTAILIOB.

4. IlpuMepsl NPAKTHYECKUX 32124 U MOAYIbHBIX KOHTPOJIbHBIX
4.1 Ilpumepsl 32124 (MepBbIA MOAYJIb)
Kunemarnka

' B COOTBETCTBUHY C TOKAILHBIMHA HOPMATUBHBIMU JOKyMeHTamu TBI'Y, Ha 3aueTe HaOpaHHBIE BO BPEMS CEMECTPA

pefTHHTOBBIE OaNyIBl HE yUUTHIBAIOTCA. Y Ka3aHHBIE 30 6ayutoB HaOMparoTCs 3a 3a1aHMsI, BRIITOTHIEMbIE HETIOCPEICTBEHHO BO
BpeMsi 3a4eTa.
2 B COOTBETCTBHH C JIOKAJILHBIMM HOPMATUBHBIMH JIoKyMeHTamMu TBI'Y, 3a4€T C/Ial0T CTYIEHTHI, HaOpaBIIKE TI0 HTOTAM
cemectpa MeHee 40 0aoB.
3 B COOTBETCTBHH C JIOKAJILHBIMKM HOPMATUBHBIMY JlokyMeHTamMu TBI'Y, Ha 3aueTe HaOPaHHBIE BO BPEMS CEMECTPA

pEeHUTHHTOBBIC OayuTbl HE YYUTHIBAIOTCS. Y Ka3zaHHbIe 30 OaioB HAOMPAIOTCS 3a 3a/IaHMs, BBINOJHIEMbIE HETIOCPEICTBEHHO BO
BpeMsI 3aUeTa.



I. ABTOMOOWJIBb TIPOEXAJT TIEPBYIO MOJIOBHHY JOPOTHU CO CKOPOCTBIO V|, BTOPYIO — CO CKOPOCThIO V7. Uemy
paBHA CPEAHAA CKOPOCTH ABTOMOOMIIS?

2. Vpasuenue nsmxenus tena aano B suae U = 150 + 0,402. Onpenennts HaAYaIbHYIO CKOPOCTD U
yCKOpEHHE ABMKEHUS TeNa, a TAKXkKe KOOPAMHATY U CKOPOCTh Tefa uepes S c.

3. OnpenenuTs TPAEKTOPHIO IBUIKEHHUS TOYKH, 3a[aHHOTO YPABHEHUAMHU:

O=402+2,y=602-3,0=o0.

4. KakoBa jomycTuMas npeiesibHast CKOPOCTb MAPAIIFOTHCTA, €CIM YENOBEK MOXKET GE30MACHO TIPBITaTh C BBICOT JI0 /1 = 2
M?

5. Msi4, GpOIICHHBIN BEPTUKATIBHO BBEPX, ymai Ha 3eMiato uepe3 3 ¢. C Kakoi CKOpOCThIO ObLI GPOIIEH MY M HA KaKykO
BBICOTY OH HOAHSICS?

Jnnamuka

1. ITox neficTBUEM HEKOTOPOI CUIIBI T€JI0 Maccoi 3 KT coBepIIaeT MPIMOIUHEHHOE IBUKEHUE, OTIUCHIBAEMOE YPaBHEHUEM
0 = 203 + 302 + 50 + 4. Yemy paBHa neiicTByrommas Ha Teso cuiaa B MoMmenT Bpemenu [ = 500.

2. ABToMoOMIIE Maccot 1 T mogHMMaeTcs 1o mocce ¢ ykioHoM 30° mox neiictBuem cuisl Tsirn 7 kH. Haiitu yckopenwue
aBTOMOOWIISI, CUNTASL, YTO KOAPQUIIMEHT TPEHHSI MEX Ty KoJiecaMHl aBTOMOOWIISL M IOKpbITHEM I1occe paseH 0,1.

3. K koHIITaM HEBeCOMOH M HEPACTSHKUMOW HUTH, IEPEKUHYTOH Yepe3 HEBECOMBIIT U HETIOABM)KHBIHN OJIOK, ITO/IBEILICHEI JBa
rpy3a maccoif mo 100 r xaxxasiii. Ha oqus U3 rpy30B nosioskeH neperpy3ok Maccoit 10 r. Haiitu cuity, ¢ KoTopoil neperpy3ox
JIaBUT Ha Ipys3.

4. Onpenenuts KO3()(UIMEHT KECTKOCTH MPYKUHBI, COCTABICHHOMW M3 JIBYX IOCIIEI0BATEILHO COSTUHEHHBIX MPYKHUH C
koadunrenTamu sxectroctd 300 H/m 1 200 H/M cooTBeTcTBEHHO.
3aKoH coXpaHeHHs UMIYJIbca

1. Cuapsin maccoii 100 Kr, JeTSIHi TOPU30HTAIBHO BIOJb KEJIC3HOIOPOKHOTO IMYyTH CO CKOpocThio S00 M/c, momagaer B
BaroH c meckoM maccoii 10 T u 3actpeBaeT B HeM. HaliTn ckopocTh BaroHa, €Ciii OH JBUTAJICS CO CKOPOCTHIO 36 KM/4 HaBCTpedy
CHapsILy.

2. I'panara, neTsmas co CKOpOCThIo 15 M/c, pa3opBanack Ha [Ba OCKoiKa MaccaMu 6 1 14 kr. CKopocTb OOJBIIETO OCKOJIKA
BO3pocia 10 24 M/c 110 HalpaBJICHUIO IBIDKeHUS. HaliTi CKOpOCTh M HalpaBIIeHUE IBMKCHUS MEHBIIETO OCKOJIKA.

3. Ha mogHOXKY BaroHETKH, KOTOpasi IBIDKETCS MPSIMOIHMHEHHO CO CKOPOCTBIO 2 M/C, TIPBITAeT 4eloBeK Maccoit 60 kr B
HalpaBJICHUH NEPIEHANKYIIPHOM K X0y BaroHeTkH. Macca BaroHeTkHd 240 kr. OnpeaenuTs CKOPOCTh BarOHETKH BMECTE C
YeJI0BEKOM.

4. ITap macce! | kr BUCHT Ha HUTH Ha BeicoTe 1,4 M. Ilocne mepexuranus HUTH Imap ymnaia Ha cton. Haiftu mmmyiisc,
KOTOPBIA OH IIepeaall CTOIy.

Mexanndeckasi padora. BpamarenbHoe J1BH:KeHHe TBEpAOro Teja

1. ITyns, mverormas maccy m = 10 1, moamneraeT kK qocke TommuHoN d = 4 cM co ckopocThio Vi = 600 m/c, mpoOuBaeT ZOCKy
1 BBUIETAET CO CKOPOCThI0 Vo= 400 Mm/c. Haiitn cuity conpoTHBICHHS TOCKH.

2. MaxoBo€ KOJIECO HAauMHAeT BPAIIATLCA C MOCTOSHHBIM YIVIOBBIM yckopenueM & = 0,5 pam/c’ u uepes t; = 15 ¢
HpuobpeTaeT MOMEHT KonMuecTsa AuxkeHus L = 79,5 xr-m?/c. HaiiTu KMHETHYECKYIO SHEPIHUIO Kolleca depes t, = 20 ¢ mocie
HayJaja BpalleHHUs.

3. Bentunstop Bpamaercs, aenas 900 o6/mun. ITocie BHIKIIOUEHHS BEHTUIATOP CAENAT JO OCTAHOBKHM 75 0GOPOTOB.
Pabora cun TopmoxeHus paBHa 44,4 JIx. HaliTH MOMEHT HHEPIUU BEHTIIIATOPA H MOMEHT CHIIBI TOPMOYKCHUSL.

4. K o6ony xoneca, umeroiero Gopmy aucka paauyca 0,5 M u Maccy 50 kr, npuiioxkeHa kacareiabHas cuna 98 H. Haiiru
YIJIOBOE YCKOPEHHE KoJleca.

MosexyIsipHO-KMHeTHYeCKAasl TEOPHsI M TEPMOAHHAMHKA

1. Pe3epByap oobemom 12 1 comepxkut 10 moneit yrimepoga. OnpeaenuTh KOHIIEHTPAIMIO 3TOTO Ta3a MpH 3aJaHHBIX
YCIIOBUSIX.

2. B cocyne npu HOpMaJIbHBIX yCIIOBUSX coaepxkurca cmeck 150 r kucnopoaa u 300 r a3ora. Halitu monspHyto maccy
CMECH I'a30B.

3. ManoMeTp Ha GaJUIOHE CO CHKAThIM Ta3oM HpH Temmeparype 18°C mokaseisaer gasnenune 8,4-10° n/m?. Kakoe naBieHue
OH OyzeT NMOKa3bIBaTh, €CIM TeMIiepaTypa moHm3uTcs a0 —3°C? V3meHeHHeM eMKOCTH OajuloHa BCIEICTBHE OXJIAXKICHUS
peHeOpeYs.

4. B mape auamerpoMm 20 cM HaxoIuTcs Bo3ayx maccoil 7 r. [lo kakoil TemMnepaTypbsl MOKHO HAarpeTb 3TOT LIap, €cliu
MaKCHUMallbHOE JIaBJICHUE, KOTOPOE BRIICPKUBAIOT CTeHKH mapa, 0,3 MIla? Moisipras macca Bo3myxa M = 0,029 kr/Mob.

5. Onpenenuts IJIOTHOCTh CMECH, cocTosAmel 3 4 T Bogopoaa u 32 r kuciopona, npu temmeparype 7°C u 1aBIeHUH
93 klla.

Pabora B TepmognHamMuke

1. Kucnopon maccoii 10 T HarpeBaroT oT 20 10 30°C mpu mocTossHHOM JaBieHnu. HaliTu paboTy pacmmpeHus rasa.

3. Azot maccoil 10 r pacmmpsiercs usorepMudecku npu remnepatype —20°C, u ero naBneHue ymessiaercs ot 202 1o
101 xITa. OnpenenuTs paboTy paclIvpeHus, U3MEHEHHE BHYTPEHHEH 3HEPT U a30Ta U KOJIMYECTBO COOOIIEHHOW €My TEIUIOTHI.

4. Aot maccoii 200 r varpesatot Ha 100 K cHavana n3o6apHo, a 3aTeM n30x0pHO. Kakoe KOJIM4ecTBO TEIIOTHI
oTpedyeTcst ISt 3TOTr0 B TOM M IPYTOM cirydae?

5. KIIJ] unkina KapHo pasen 60 %. Paccuuraiire 3nauenue KI1J1 (B %), ecan Ha 20 % yMEHBIIUTE TEMIEpaTypy
HarpeBarens U Ha 20 % yBeINYHUTh TEMIEPATYPy XOIOAUIBHUKA.

4.2 Tlpumepsbl 3a1a4 (BTOPOii MOIYJIb)

DJIeKTPOCTATUKA
1. Bo ck01bKO pa3 M3MEHUTBCS CUJIA KYJIOHOBCKOTO B3aUMOJIEHCTBUS MEXy IBYMSI TOUEUHBIMH 3apsiaMH,
HaXOJAIMMHUCS B BO3JyX€, €CITH IIOMECTUTD 3TH 3apsiIbl B Macio (€=5) U YBEHYHUTH PACCTOSHUE MEXTy HUMH B 20
pas?
2. JIBa 0TMHAKOBBIX TOYEHHBIX 3apsijia HAXOIWINCh Ha paccTostHUY 3 M. [Ipu ux cOMMKEeHUN Ha pacCTOSTHHE

1 M Obia coBepiiena padota A =45 Jlx. Onpenenure BETUIUHY 3apsI0B.



3. B tpex BepmunHax kBagpaTa co cTOpoHOU 40 cM HaXOAATCA OJUHAKOBBIE MOJIOXKUTENbHBIE 3apsiibl IO 5
HKn xaxxasiil. HaiiTu HanpspkeHHOCTD MOJIs B UeTBEPTOM BEpIIMHE KBaApara.
4. OnpenenuTs HaNPsKEHHOCTh 3JEKTPUUECKOTO MOJIsl, CO3JaHHOI0 AUMOJIEM, B TOUKE HA IEPIEHIUKYISpe
K IJIeYy JIMIOJIS Ha paccTosHuu 50 ¢M OT ero neHTpa, eciu 3apsast qunons 1078 u -10% Ku, a meuo aunons 5 cwm.
DJIeKTPOIUHAMHKA

1. CTupaipHyl0 MalIMHKY BKIIOYAIOT 2 pa3a B Helemo, Kaxapli pa3 mo 40 munyr. Tapud 3a ucnonb3oBaHue
anekTpol’Hepruu 2,9 py6ius 3a 1 kBr-u. Onpenenute, CKOIbKO JI€HET YXOAUT Ha NEKTPOIHEPTUIO B MECSI] IIPU YCIOBUH, YTO
MOIIHOCTH cTUpasibHOM MamuHel 1000 BT.

2. barapes cocTaBieHa U3 YEThIpEX IOCIEJOBATENbHO COCAMHEHHBIX KOHIEHCATOpOB eMKocTsMH 1, 2, 3 u 4 nd, u
MIPUCOEIUHEHA K UCTOUHUKY HANPsDHKEHUs ¢ pa3HOCThIO noTeHImanoB 220 B. Onpenenurte 3apsi U HampsOKEHHE Ha KaXKIOM
KOHJICHCATOpE.

3. [TemHEKa Maccoit 1 Hr, Hecymas Ha ce0e IATh 3JIEKTPOHOB, IPOIUIA YCKOPSIOIIYI0 pa3HOCTh NOTeHNHaNoB 3 MB B
BakyyMme. KaxkoBa knHeTHueckas sHeprus nbutnHKH? Kakyio ckopocTh mpruodperna neliTuHKa?

4. Cuna TOKa B TPOBOJHHKE M3MeHseTCs Mo 3akoHy [ = 4 + 2[. Kakoif 3apsq npoxomuT uepes MOMEPEYHOE CEUCHHE
IIPOBOAHUKA 32 BpeMs OoT t =2 ¢ 10 t = 6 ¢? [Ipu KaKoii cuiie MOCTOSHHOTO TOKa Yepe3 MONEePedHOe CEUEHHE IPOBOJHIKA 33 3TO
e BpeMsl IPOXOUT TaKkoil xe 3apsaa?

5. HaliTu cuiibl TOKOB KaxJI0H BETBU CXeMBI, npeacTaBieHHoi Ha pucyHke. E1 = 10 B, Eo=20 B, E3=30 B, Ri=1 Om,
R>=2 Om, R3=3 Om, R4=4 Om, R5=5 Om, R¢= 6 Om, R7;=7 OM. BHyTpeHHIM CONPOTHBIICHHEM UCTOUHUKOB IPECHEOPEYb.

Onruyeckue sIBJICHUsI: reoMeTpUYecKasi ONTHKA

1. dokycHOE paccTosiHME JTHH3BI B Bo3myxe 8 cM. Uemy oHO OyzmeT paBHO, €CIM JIMH3Y NOTPY3HTh B CEpOyriepon?
ITokazarenu npenomienus crekna 1,5 u cepoyriepona 1,63.
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2. PaccTrosiHMe MeXy CTeHOH U cBedoit 2 M. Korna Mexxay HUIMM TOMECTHIIN COOMPAIOLIYIO JIMH3Y Ha paccTostHuK 40 cMm
OT CBEYH, TO Ha CTEHE IOJIyYMJIOCh YeTKOoe M3o0paxkeHue IuameHu. Orpenenure riiaBHOE (OKYCHOE PACCTOSHUE JIMH3BL.
OxapaxTepusyiite n300paxkeHue, MoJydeHHOe Ha SKpaHe.
3. YenoBek Oe3 0OYKOB YHTACT KHHTY, pacrosiaras ee nepej codoit Ha paccrosauu 12,5 cM. Kakoii onTu4eckoil Cuiibl 0uKu
€My PEKOMEHyeTCsI HOCUTh?
4. KakuMmu m0JKHBI OBITH pagMychl KpuBH3HBI R = R, moBepxHOCTeH Jymbl, 4TOOBI OHa JaBajia YBEJIWYEHUE IS
HopManbHoro 1asza k = 10? [lokazaTens npenomieHus MaTepuaia aymsl n = 1,5.
5. Paccrostane mexny Gpokycamu 0ObEKTHBA U OKYJIIpa MHKpOCKoIa paBHO 16 cMm. dokycHoe paccTosiHne o0bekTuBa Fi =
2 MM. C xakuM (POKYCHBIM PACCTOSHUEM CIIEAYET B3SATh OKYJISAP, YTOOBI IIONIYIHUTh YBeNIndeHue, papaoe S00?
Onrnyeckue sIBJEHUS: BOJHOBAsI ONITHKA U 3JIEMEHTHI KBAHTOBOH ONTHKHU
1. InameTpsl AByX cBeTibIX Konen HeioToHa d; = 4,0 u di = 4,8 mm. [lopsakoBbie HOMepa KOJIEI He OIPENeNsIUCh, HO
W3BECTHO, YTO MEXIY JBYMS W3MEPEHHBIMH KOJBIIAMH DPACIOJIOKEHO TPH CBETIBIX Kojbla. Koibla HabIronanuch B
otpaxkeHHOM cBete (A = 500 HM). Haiitn pagnyc KpUBU3HBI UCIIOIB3YEMOH IIIOCKOBBITTYKIION JIMH3EI.
2. IuppakimoHHas peIeTka, OCBENIEHHAs HOPMAILHO NaIar0IIIM MOHOXPOMATHYECKAM CBETOM, OTKJIOHSET CIIEKTP
BTOPOTO MOPsiIKa Ha yroi @ = 14°. Ha xakoil yroi OTKJIOHSET OHa CIIEKTpP TPEThEro Mopsaka’?
3. Vros npenoMiieHus JTyda CBETa B XKUIAKOCTH paBeH 35°. OmpenenuTh noKa3aTesb MPETOMIEHUS 3TON XKUIKOCTH, €CIIH
OTpaKEHHBIH JTyd MaKCHMAJIBHO MOJIIPU30BaH.
4. Onpenenure MaKCUMAILHYIO CKOPOCTH (JOTOIEKTPOHOB, BEIPHIBAEMBIX € TOBEPXHOCTH [IUHKA CBETOM C [JIMHOM BOJIHBI
0,25 MKM.
5. TlapannenbHBIi My90K CBETa ¢ HHTEHCHBHOCTHIO | = 0,20 B1/cM? magaer mox yriom 60° Ha mmockoe 3epkaio ¢
koadunrenTom otpaxernus 0,90. OnpenenuTs JaBieHHE CBETa Ha 3epKajo.
4.3 TIpumMep nepBoii MOLYJILHON PadoTHI
Jedopmanus, ncaesaromias mocie MpeKpameHust JeHCTyIOIIX Ha TeJIO0 CHII, Ha3BIBAeTCH . ..
Cpena, cBoiicTBa KOTOPOH PAa3IUYHBI IO PA3HBIM HAIPABICHUSAM, HA3bIBACTC ....
PaccrosiHme, Ha KOTOpOE pacIpoCTpaHseTcs BOJIHA 3a OJIUH IIEPHOM, Ha3bIBAaeTCA
MeXaHH4ecKHe KoJeOaHus 1 BOJHBI ¢ 4acToTol Oostee 20 KI'1| Ha3bIBAIOTCSL. ..
IIpu nepexone 3Byka U3 BO31yXa B BOJy U3MEHHUTCS
Teno coBeprraeT oaHO MmoiHOE Kojebanue 3a 0.5 cek. yactoTa 3TUX Koebanuii B ['11 paBHa
B Gannone conepskurcs ra3 npu temneparype 100 [/C. Jo kakoif TemnepaTypbl Hy)KHO HarpeTh ras, 4To Obl eTo
JIaBJICHUE YBEJINYUIIOCH B 2 pa3a?
4.4 TIpumep BTOPOIi MOAYJILHOI PabdOTHI
1. ... HA3BIBAETCS CBOWCTBO s/IEP JIEMEHTOB MPEBPAIIATECS B SAPA IPYTHX DJIEMEHTOB C MCITyCKAHUEM
m3nyuenus [Ipusenure popMyIHpoBKY TeopeMsl ['aycca (11 BakyyMma).
2. VMmenanc COCTOWT M3 .... H PEAKTUBHOM COCTOBJISIOMINX
3. ... 3TO BeNWYMHA, paBHAs OOIIEMY YHCITY PacIa OB Aep B €IUHHUIY BPEMEHH, Ha3bIBACTCS ... PAIHOAKTUBHOTO
npenapara
4. Tlornouienue GOTOHA BEIIECTBOM C OTPHIBOM DIIEKTPOHA HA3BIBAETCS . ..

NNk LD =



Benuuuna, oOpaTHast AIEKTPHYECKOMY COTPOTUBIICHUIO, HA3BIBACTCSL. . .

Enununa nzmepenus cuiiel Toxka B CU.

PannoakTuBHOE M3ITydeHUE, MPEACTABIIAIONIEE COOOM MOTOK JIEKTPOHOB, HA3bIBAETCH. ..

OTHOIIIEHUE CHJITBI TOKA K TUIOIIAIN TIOTIEPEYHOTO CEUEHUS MPOBOIHUKA ITO ...

OTHOIIIEHUE HATIPSKSHUS Ha YIaCTKe DJIEKTPUICCKON IEMU K CHIIE TIPOTEKAIOMIETO Yepe3 HeTo MOCTOSTHHOTO TOKA TO

0 XA

10. PaguoakTuBHOE M3TyUEHUE, PEICTABIAIONIEE COGOI TTOTOK SIEP IeNKs, HA3bIBACTCS

11. EcTecTBEeHHBIM PaIMOAKTUBHBIM (HOHOM HA3BIBAIOT. ..

12. Kak u3MeHs€TCS ¢ TIOBBILICHAEM TEMIIEPATYPHI MAKCUMYM U3Iy4aTEIbHON CIIOCOGHOCTH aGCOMIOTHO YEPHOTO Tesa?
13. Konn4ecTBo HepacnmaBmumxcs sAep PaaMOHYKIU/IA BO BDEMEHH H3MEHAETCS 110 3aKOHY . ..

14. TaMma-u3TydeHne SBISETCS TIOTOKOM. ..

15. KocMuueckumu ydaMy Ha3bIBAETCH ...

5. Yka3zanus 175 00y4aromuxcst

Opranmsys cBoro yueOHYIO paboTy, CTyICHTHI HOJIKHBI, BO-TIEPBBIX, BEISIBUTh PEKOMEHIYEMBIH PEXXUM M XapakTep ydeOHOH
paboTHI [0 H3YYCHUIO TEOPETHUECKOTO Kypca, MPAKTHIECKOMY ITPUMEHEHHIO H3YUYCHHOTO MaTEpHaia, 10 BRITTOTHEHHIO 3aJaHNH
IUISL CaMOCTOSITENIFHOM paboThI, MO HMCHOJIBb30BAHMIO HH(MOPMALMOHHBIX TEXHOJOTHH M T.O. BO-BTOPBIX, 03HAKOMHTBCS C
yKa3aHHBIM B METOAMYECKOM MaTepHajie IO AMCLMIUIMHE IEepeYHEM YueOHO-METOIUYECKHX W3AaHHH, PEKOMEHIYEMBIX
CTy/IEHTaM IJIsl HOATOTOBKU K 3aHSATHSIM M BBIIIOJIHEHUSI CAMOCTOSTENILHOM pabOTHI, a TAKKE C METOJUYECKHMMH MaTepHaiaMu
Ha OyMa)XHBIX W/WMJIH 3JIEKTPOHHBIX HOCHTEJISIX, BBITYIIEHHBIX Kadeapol CBOMMH CHJIaMHU U IIPEAOCTaBIISIEMbIE CTYJICHTaM BO
BpeMs 3aHATUI.

CamocrostenbHas paboTa CTYAEHTOB, NPETyCMOTPEHHAs Y4eOHBIM IUIaHOM, IOJDKHA COOTBETCTBOBATH Oolsiee IIIyOOKOMY
YCBOGHHUIO M3Y4aeMOro Kypca, (OpMHUpPOBaTh HAaBBIKU HCCIEIOBATENBLCKOW PaOOTHl U OPUEHTUPOBATh CTYJCHTOB Ha yMEHHE
MIPUMEHATH TEOPETUIECKUE 3HAHNS HA TIPAKTHKE.

1. Paboma c yuebHbimu nocoousmu.

JInst TIOJTHOIIEHHOTO YCBOGHUSI Kypca CTYAEHT IOJDKEH, NPEXIEe BCETO, OBNAAETh OCHOBHBIMH TOHATHAMH JVCIHIUIMHEIL.
Heo6xoanmo ycBOWTH ONpeneneHns, yMeTh JaBaTh UX TOYHbIC (JOPMYIHUPOBKH, IPUBOANTH MPUMEPHI OOBEKTOB M SBICHHH,
CBSI3aHHBIX C JAHHBIMH OTIPEJECICHUSIMH.

2. CamocmosamenvHoe usyyeHue mem.

CamocrositenbHass paboTa CTyIEHTa SIBISETCS BaXKHBIM BHIOM JEATEIBHOCTH, ITO3BOJISIOIIAM XOPOIIO YCBOUTH M3Yy4aeMbIi
npeAMEeT ¥ OJHMM W3 YCIIOBHH JOCTHIKEHHMS HEOOXOIUMOro KadecTBa IMOJArOTOBKM crernuanucroB. OHa mpeanoiaraer
CaMOCTOATENIFHOE H3y4YCHHE CTYACHTOM PEKOMEHIOBAHHOM yueOHO-METOIUYECKOM JHMTEepaTyphl, Pa3IMYHBIX CIPABOYHBIX
MaTepHaJioB, IIOATOTOBKY K JICKIIHOHHBIM M IIPaKTHIECKUM 3aHATHAM, IOATOTOBKY K 3a4eTy.

3. [loozomoexa k npaxmuyeckum 3aHamusm.

[pu perieHny U 3aIuTe 331249 HE0OXOIUMO BBITIOJIHATH CIICIYIOIIHE IPABUIA;

B KpaTKO# (opMe 3amucaTh yCJIOBUE 3a1a4H;

[P HEOOXOIUMOCTH CAEIATh YePTEIK HIIH TOCTPOUTH rpaduK, MOSCHSIONIUI COMEPKAHNUE 3a1a4YH WITA XOJ1 PCIICHHS,
yKa3aTh 3aKOHBI U (POPMYIIbI, HA KOTOPBIX 0a3UPYETCsI PEIICHUE, Pa3bsICHUTh OyKBEHHBIC 0003HAUCHHUS B (hopMyiax;

B CJIydyae MCIOJb30BaHUS (POPMYJIBI, IOJYICHHOM /Il YACTHOTO CIIydasi, He BhIpaXKaroliel o0mmuii Gu3ndyeckuii 3aKoH Win He
SIBIISTFOIIIASICS OTIpeieNieHueM (DPU3NIeCKOi BeTMYUHEI, ¢ HeOOXOINMO BBIBECTH;

MIPUBOJINUTH KPATKUE HCUEPIBIBAIOIINE OOBSICHEHHS, PACKPHIBAIOIINE (PH3HUSCKUI CMBICI UCTIONB3YEMBIX 3aKOHOB U (JOPMYIL;
pelaTh 3a1a4dy B 00IIeM BHJIE, T.C. BBIPAKaTh HCKOMYIO BEIMYHHY B OYKBEHHBIX 0003HAUYCHUSIX BEJIUYNH, 33JJAHHBIX B YCIIOBUU
WJIM BBEJICHHBIX CAMOCTOSITEIIBHO;

TIPH TIOJICTAHOBKE YHCIIOBBIX 3HAUCHUI YKAa3bIBaTh PA3MEPHOCTH (PH3MUECKUX BEIIMYHH, YOSIUTHCS B IIPABIIIBHOCTH
Pa3MEepHOCTH UCKOMOW BEJIUYHHBIL;

OTBET 3a/1a4¥ B 00IIeM BHUJIE, a TAK)KE YHCIOBOC 3HAUCHUE NCKOMOW BEIIMYHUHEI C 00s3aTEIHHBIM YKa3aHHEM Pa3MEPHOCTH
3alMCHIBAIOTCS OTJENBHO MOCTE PELIeHUs, IpeaBapsieMble CII0BOM «OTBET».

4. Cocmagnenue KOHCNEKMO8.

B koHcIiekTe 0TpakeHbl OCHOBHBIC TIOHATHS TEMBIL. J1JIs HATTISAHOCTH M YA0OCTBA 3aTIOMUHAHUS UCTIOIB3YIOTCSI CXEMBI U
TaOIHIIBL.

9. CBeeHusi 00 00HOBJIEHHH padoyeli MPOrpaMMBbl JUCHUIIMHBI (MJIH MOAYJIS)

Ne Oo0HoBJIEHHBIH pa3ien padoyei Onucanne BHeCEHHBIX PekBU3UTHI JOKYMEHTA,
ILIIL. NPOrpaMMbl AUCHUTLTHHbI HU3MeHeHUI YTBEPAMBIIIET0

HU3MEHCHUSA

[Tepeuens mporpaMMmHOro obecniedeHus (B mepeueHb [IpoTokon 3acenanus kadeaps
[IPOrPaMMHOTO Oorarmku Ne 8 ot 26.04.2024 ¢
oOecrieueHus 1006aBIeH
MHOTO()YHKIIMOHATEHBIN
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