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1. HEJHA U 3AJJAYU JUCIIUATTIIIUHBI

1.1)ocBoeHnE 6a30BBIX TEOPETHUECKUX CBEACHUH M MOTyYeHNE NPAKTHIECKUX HAaBBIKOB, HAIPABICHHBIX HA Pa3BUTHE
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;

- (hOpMUPOBAHUY HAYYHOI'O MUPOBO33PEHMUS, IOHHUMAaHUS B3aUMOCBS3HU IIPOLIECCOB, IPOUCXOAAIIUX C )KUBOH U HEXUBOU MaTepueil B
IPUPOE;

- (hopMUpPOBaHHE LIEIOCTHOTO CUCTEMHOIO IPECTABICHUS O CTPOSHUN MUPO-3/JaHUs, pPA3BUTUE 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|Tpe6oBaHusl K NpeIBAPHTEILHON MOATOTOBKE 00y4aIOIIErocs:

2.1.1| a5t OCBOSHHMS TAHHOM JUCIUIUTHHBI HEOOXOAUMBI 3HAHHUS, TOTYUSHHBIC B Pe3yJbTaTe U3yueHHs npeameTa «Pu3nkay Ha
YPOBHE CpeTHEH IITKOJIbI

2.1.2[MaremaTuka

2.2\ IucuMmianHbl (MOLYJIM) U MPAKTHKH, 1JIsl KOTOPHIX 0CBOEHHE JAHHOM JHCHUIIMHBI (MOAYJIs1) HEOOX0AMMO KaK
npeauIecTByIoee:

2.2.1{ MexaHu3anus MpoOLECCOB B CEILCKOM U JICCHOM XO3SHCTBE

2.2.2|MeTteoposiorus U KIIMMaTOJIOTHSI

2.2.3| KoMIuiekcHbBIE METOIBI MCCIIEIOBAHUI

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

OIIK-1.1: Ucnonb3yeTt 6a30Bbl¢ 3HAHAA MATEMATHKH, (PU3UKH M XHMHH B IPOeCCHOHAIBHOM IeATEIbHOCTH

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

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

11 Marepus u nsmxenue. Kunematuka. Oc-HOBHBIE Jlek 2 6
HOHATHUS ¥ 3aKOHBI JUHAMUKH. Bujsl cuit. 3akoH
COXpaHeHHUs uMITynbca. PaboTa B MeXaHHKe.
IMoTeHuMAaNbHAS M KHHETHYECKas HEPTHsl. 3aKOH
COXpaHeHHMs SHEepruu. J[MHaMUKa BpaIlaTeIbHOTO
JBIDKEHUSI

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

13 Marepus u neuwxenue. Kunematuka. Oc-HOBHbIE Cp 2 12
TOHATHSA ¥ 3aKOHBI TWHAMHUKHU. Bums! cuit. 3akoH
COXpaHEeHHUs UMITyJbca. PaboTa B MEXaHUKeE.
IMoTeHnnansHas ¥ KHHETHYECKAs SHEPTUsL. 3aKOH
COXpaHeHus >Hepruu. JJuHaMuKa BpaliaTeIbHOro
JBYDKCHUS

Paznen 2. ®u3zuka Koje0aHUH U BOJIH
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21

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. 3aTyxarouuye koyne-0anus. BelHyXIeHHbIE
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

31

MonexyaspHO-KHUHETHUECKAsk TEOPUS UIEAIbHOTO
rasa. YpaBHEHHE COCTOSIHUS. 3aKOHBI ABOTaApo,
JanbToHa, [Tackans. Teopema o pacripeneneHun
SHEPTHUH 10 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 HICATEHOTO
raza. YpaBHEHHE COCTOSHUS. 3aKOHBI ABOTazipo,
Hanerona, [lackans. Teopema o pacrpeneneHnn
SHEPIUU IO 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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4.2

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-Jlamnaca. 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. DHEprus
MarHUTHOTO TOJISL.

IIp

43

DJeKTpocTaTuKa. 3aKOH COXpaHeHHs 3apsiia. 3aKoH
Kynona. HampsikeHHOCTB 371€K-TpPOCTaTHIECKOTO
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-Jlarnaca. 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'toifrenca-®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. BbiBo-z1b1 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

5.3

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'rofirenca-®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 3JIEMEHTAPHbBIX 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. PagnoakruBHocTs. OCHOBHOI 3aK0H pa-
JMOAKTHBHBIX NpeBpatieHuil. Jlenenue saep. Llennsie
peakiuy. DieMeHTapHbIe YacTuIsl. OCHOBHBIE
XapaKTepUCTUKHU 3JIEMEHTAPHBIX YaCTHLl. MeToabl
MOJTy-4eHHS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHII.
Tunsl B3auMOAEUCTBUS dJIEMEH-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/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

a) OcHOBHas TUTEpaTypa:

1.

0) JlommoJIHUTENbHAS JIUTEPATYpa:
1. Akcenosa, E.H. O6mias ¢usuka. Mexanuka (raaBbl Kypca): yueOHoe nmocodue / E.H. Akcenora. - 2-e u3n., ucnp. - CaHkT-

Axcenona, E.H. O6mras gusuka. Onrrka (r1aBs! Kypea): yaeOHoe mocoore / E.H. AxceHoBa. — 2-€ w311, uctp. - Caukr-IlerepOypr: Jlams,

6.1. PekomeHyeMasi iuTepaTypa

Cagennes, M.B. Kypc o6mieii pusuku: yaebrnk B 3-x Tomax / .B. Casenbes. - 15-¢ u3s., crep. - Cankr-IlerepOypr : Jlans,
[6. 1.]. - Tom 1: Mexanuka. Monekynspras ¢usuka - 2019. - 436 c. - ISBN 978-5-8114-3988-1. - TekcT: JIEKTPOHHEIH //
DnekTpoHHO-0nbNMoTEeUHast cuctema «Jlauby: https://e.lanbook.com/book/113944
Cagennbes, U.B. Kypc o6mieit pusuxu: yaebuuk: B 3-x Tomax / 1.B. CasenbeB. - 15-e u3n., crep. - Cankr-Iletepbypr: Jlans,
[6. r.]. — Tom 2: DnextpuuectBo U MarHetusMm. Bosnel. Ontrka - 2019. - 500 c. - ISBN 978-5-8114-3989-8. — Tekcr:
JJIEKTPOHHBIN // DIeKTpoHHO-6nbMoTeunas cucrema «Jlauby: https://e.lanbook.com/book/113945
Casenses, 1.B. Kypc o6uieit ¢pusuku: yueOnuk B 3-x Tomax / 1.B. Casenbes. - 13-¢ u3n., crep. - Cankr-IlerepOypr: Jlans,
[6. 1.]. - Tom 3: KBanroBas ontuika. ATomHas (pusuka. @usmka TBepA0ro tena. Ou3rka aTOMHOTO S7Ipa U IIEMEHTaPHBIX
gactur - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - TekcT: 31€KTPOHHBIH // DNeKTpOHHO-OMOIMOTeYHast cucTeMa «JIaHpy:
https://e.lanbook.com/book/123463
Wsnnes, A.Jl. ®usnka: yuebHoe mocodue / A.JI. UBnues. - 2-e u3 ., ucnp. - Cankr-Iletepoypr: 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: 3JeKTpOHHBIH // DNekTpoHHO-OMOMMOTeUHass cuctemMa «JlaHby:
https://e.lanbook.com/book/34
Bpaxe, P.A. Borpocs! 1 yrpakHeHHsI Ha TIoHUManve Gpu3ukn: yaebrnoe nocooue / P.A. Bpaxe. - 3-e u3s., crep. - Cankr-TlerepOypr:
Jlanp, 2018. - 72 c. - ISBN 978-5-8114-2498-6. - Tekcr: »JeKTpoHHBIA // DeKTpoHHO-OMONMOTEYHast cHcTeMa «JIaHb»:
https://e.lanbook.com/book/103899
Txauea, 11.A. ®usuka: 1a6. npaktukym / M.A. TkaueBa. — 2-e u3z., crep. - Mocksa : ®JIMHTA, 2015. - 281 c. - ISBN
978-5-9765-2503-0. https://new.znanium.com/catalog/product/1036940

IetepOypr: Jlans, 2018. - 128 c. - ISBN 978-5-8114-2927-1. - TekcT: 37€KTPOHHBI#H // DIEKTPOHHO-OMOIHOTEYHAS CHCTEMA
«JIanby: https://e.lanbook.com/book/103056

Axcenosa, E.H. O6mrast ¢usnka. Kosebanwst 1 BOJHBI (T71aBBI Kypea): yaebHoe mocoore / E.H. AxceHosa. - 2-e u3i., ucrp. - CaHKT-
TetepOypr: Jlanb, 2018. - 72 c. - ISBN 978-5-8114-2910-3. - TekcT: aneKTpoHHBIH // DIeKTPOHHO-OHOMHOTEeUHas crcTeMa «JIaHby:
https://e.lanbook.com/book/103055
Axcenona, E.-H. O6riast pusuka. TepMomuHamuka u MOJEKyIsipHast pr3uka (TiaBbl Kypea): yueOHoe riocodue / E.H. AkceHoa. - 2-¢
w3, vcrp. - Cankr-TlerepOypr: Jlans, 2018. - 72 c. - ISBN 978-5-8114-2912-7. - TeKcrT: 35eKTpOHHBIH // DNEKTPOHHO-0MOMOTEHAS
cucrema «Jlaub»: https://e.lanbook.com/book/103058
Axcenosa, E.H. O6rmas drsrka. DIeKTpHuecTBO U MarHeTH3M (T1aBsI Kypca): yaebHoe mocobwue / E.H. AkceHosa. - 2-e w31, MCTIp. -
Canxr-TlerepOypr: Jlans, 2018. - 112 c. - ISBN 978-5-8114-2909-7. - Teket : a1eKTpoHHBIH // DNIeKTPOHHO-OMOTHOTeHAs CHCTEMa
«Jlanby»: https://e.lanbook.com/book/103059

2018.- 76 c. - ISBN 978-5-8114-2911-0. - TeKcT: S1IEKTPOHHBIH // DIEKTpOHHO-OMOHOTE HAsK cucTeMa «JIaHb :

6.2. Ilepeuens pecypcoB HH(POPMANMOHHO-TeJIeKOMMYHHKAIMOHHOM ceTH ""UnTepHeT"

21 DriekTponHas oopasoBarenbHas cpeaa TBI'Y : http://Ims.tversu.ru
6.3.1 Ilepevyenb MporpaMMHOro odecrneveHust
6.3.1.1 |Microsoft Windows 10 Enterprise
6.3.1.2 |Microsoft Office npodeccronansuslii mwitoc 2013
6.3.1.3 |Kaspersky Endpoint Security 10 mms 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 |Muorodyukumonanbhsiii 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 «}OPAUT»

6.3.2.3 | OBC «YHuBepcuteTcKas ONOINOTEKa OHJIANHY

6.3.2.4 | OBC IPRbooks

6.3.2.5 | OBC «Jlanb»



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 5bC BOOK.ru

6.3.2.1 OBC Tel'Y

6.3.2.§ Hayunas snexrponHas 6ubiarorexa eLIBRARY .RU (nmoxnucka Ha sKypHAJIbI)

6.4 O6pa3zoBaTe/ibHbIE TEXHOJIOTHHU

6.4.1 |DPpoHTanbHAS TEKIHS

6.4.2 [MudopmManmoHHbie (LU(PPOBbIC) TEXHOIOTUU

6.4.3 |AKTHBHOE CITyIIaHUe

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIUIIJIMHBI (MOIY JIs1)

Aynuropus Oo0opynoBanue

5-210 MYJbTUMEANHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHast MeOelb

3-27 KOMIIIEKT y4eOHOIT MeOenn, KOMITBIOTEPH, YCTAHOBKA I H3YyUECHHS P-Nl Iepexoa, yCTAHOBKA JUIS 3yIeHUS
s¢dexra Xona, ycTaHOBKA IS U3YUCHUS TEMIICPHOH 3aBUCHMOCTH 3JIEKTPOIPOBOIHOCTH METAIIIOB H
HOTyIPOBOAHHUKOB, IPUHTEP, CTONBI TaOOpaTOpHBIEC, aBTOMATU3NPOBaHHAs TabopaTopHas ycTaHOBKa "OmpeeneHne
YAEIBEHOTO 3aps/a 3JIeKTPOoHa ", MOJYJIBHEIC Y4eOHBIC KOMILIEKCH], YCTAaHOBKU y4eOHBIC Ta00OpaTOpHEIE, CTPEMSIHKA,
OTHETYHINTEIb, KAITF03H

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

IIpunoxenne 1.

Ne Pesyabrar IIpumepHas ¢popmyJMpoBKa 3afaHMii Bun/cnoco6 Kpurtepnu onennBanus
(MHIUKATOP)
MATEPUAJIBI JIJIS ITPOBEJJEHV S TEKYIIEW ATTECTALIUN
1 OIIK-1.1 Pa30op npakTHyeckux 3agay BUJ! YeTblpHaaUaTh 33124 IS
MpaKTHIECKast CaMOCTOSATEIIHLHOTO
1. Pemmts 3a7ady B COOTBETCTBUH 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. 3aIUTHUTH NPE/ICTaBICHHOE PEeLICHUE pe3yJbTaThI: 3a KK IbIH 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 HTOrOBOI OLICHKH,
TEOPETUYECKHUE 3HAHNS B XKU3HH, OCO3HAIOT LMS B Cllyuaec HEBO3MOXKHOCTH
CBSA3b TEOPHUH C MPAKTUKOH. YHHBEpPCHUTETa 0GBSCHATH NPEICTABICHHOE
pelICHHE BCE TOJIy4YEHHbIC
ITpumeps! 3a1a4 MpuUBEAEHEI B pazaene VI. 3a 3a1a4y GaiuIbl
CHHMAIOTCA.
2 OIIK-1.1 MopyabHas padorta 1 Kaxprii OTBET
Cocrour m3 7 BONPOCOB, NPOBEPSAIOMINX oneHuBaercs 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., YaCTHYHBIN OTBET —
16., mer orBeTa — 0 0.
3 OIlK-1.1 MopayabHasi pa6ora 2 Kax et OTBET
Coctoutr u3 15 BoOmpocoB, MPOBEPSIOUTUX oreHuBaeTcs 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 0., yacTU4HBINA oTBeT — 1
pasaene VI. 6., et orBeta — 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, KOMopbule He Obli bINOIHEHbI 80 DM PEUMUHE08020
KOHMPOJIAL.
Kpumepuu oyenku: npaxmuyeckas 3adava — 3 6. (pe3yiomam uOeHmMuyeH ycio8uro 3a0adu — Makc. 0., 3a Kajicoblli mun
donyueHHo20 pacxodcoenus chumaemcs no 1 6.); omeem na gonpoc mooynvrou pabomel — 0,5 6., peuieHue npaKmu4ecko2o
3a0anusi MOOYIbHOU pabombl — 5 6.
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 OIlK-1.1 40

100 15

30

MeToauveckune MarTrepuaJjbl sl 06yqalomuxc;l 0 OCBOCHHUIO JTUCIUIIJIMHBI

IIpunoxenue 2.

1. CTpyKTypa peiTHHIOBBIX 0AJIJIOB
Ha3zBanue pa6oTbl Buj padotsl Koa-so
0aJ1J10B

TEKYIIASA ATTECTALIUA
IlepBbIii MOAYJIb
[Ipaktuueckoe 3ansarue Ne 1. 8
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

HUTOI'O 3a nepsBblii MOayJIb 38
Bropoii moayib
[IpakTuueckoe 3ansatue Ne4. 8
DNEeKTpOCTaTHKA.
[IpakTuueckoe 3ansatue NeS. 8
DNeKTpOIUHAMMUKA.

Pemenne n 3amura 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. PelTUHTrOBBIH KOHTPOJIb 30
HUTOI'O 3a BTOpOIi MOYJIb 62

ITPOMEXYTOYHAST ATTECTALIA?
3auer | Buupl paGot npusesiens B paszene [V | 30°

2

. 3alaHNs ¥ KOHTPOJIb CAMOCTOSATEJIbHOH 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. TemaTnyeckoe HaMoJTHEHHe TUCHUTIIMHBI (17151 IONOJHUTEIHHOT0 CAMOCTONATEILHOI0 U3y YeHHsT)
CryaeHTaMm npeararoTcs BOIPOCH ATl CAMOCTOATENIFHOTO H3yYeHHS 110 TEMaM, He OCBEIaBIIUMCS Ha JICKITHSX.

1. IIpumenenue ahpexra Jomaepa Asst onpeesieHnsi CKOPOCTH ABHKEHHSI OHMOJIOTHYECKHUX CTPYKTYP (KpPOBH, KJIAIIaHOB
cepara).

O o~NouolbhwN

4.

4

. YCTpOUCTBO BUraTellell BHYyTPEHHETO CTOPAHUSI.
. Monnsanus Bo3ayxa.

. MarauTHOe nose 3eMiu.

. BiusiHue 351eKTpUYeCcKOro Mol Ha KUBbIE OPTaHU3MBI.

. SIBneHNe BEICOKOTEMIIEPATYPHOM CBEPXIIPOBOUMOCTH.

. Ctpoenue ria3a, pu3mdecKie OCHOBBI MOTYICHUS H300PaKCHNUS.
. ®usnueckas Ipupoaa MOJSPHBIX CUSHUM.
. OnrTueckue cBOMCTBA KPUCTAIIIOB.

Kunemaruka

IIpumepsl NPaKTHYECKUX 32124 U MOAYIbHBIX KOHTPOJIbHBIX
.1 llpumeps! 3axa4 (MepBBIii MOAYJIb)

1 B cooTBeTcTBMY C TOKANBHBIME HOPMATUBHEIMK JokymeHTamu TBI'Y, Ha 3aueTe HaOpaHHbBIE BO BPEMs CEMECTPa

peiTHHTOBBIC OaIBI HE YYUTHIBAIOTCS. Y Ka3aHHbie 30 6a/iioB HAOMPAKOTCS 3 3a1aHHSI, BBITOIHICMBIC HETIOCPEACTBEHHO BO
BpeMsi 3a4eTa.
2 B COOTBETCTBHH C JIOKAJIbHBIMHA HOPMATHBHBIMY JoKyMeHTaMu TBI'Y, 3a4€T cIAl0T CTyAEHTHI, HaOpaBLIUE [0 UTOraM
cemectpa MeHee 40 0aoB.
3 B COOTBETCTBHH C TOKAJIbHBIMHA HOPMATHBHEIME J0KyMeHTaMu TBI'Y, Ha 3a4eTe HaOpaHHBIE BO BPEMs CEMECTPa

peHTHHTOBBIC OaJUTBl HE YUUTHIBAIOTCS. YKazaHHbIe 30 OayuioB HAOMPAIOTCS 32 3aJJaHMUs, BHIIOTHIEMbIC HETIOCPEACTBEHHO BO
BpeMsi 3a4eTa.



1. ABTOMOOMJIb TIPOEXAJI TIEPBYIO MOJOBUHY JOPOTH CO CKOPOCTHIO V1, BTOPYIO — CO CKOpPOCThIO V2. Uemy
paBHA CPEAHAA CKOPOCTH ABTOMOOMIIS?

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

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

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

4. KakoBa jomycTuMas peiesibHast CKOPOCTb MAPAIIFOTHCTA, €CIM YENOBEK MOXKET GE30MaCHO TIPBITaTh ¢ BBICOT 10 h = 2
M?

5. Mst4, GpOINEHHBII BEPTUKAILHO BBEPX, YNai Ha 3emiIio 4epe3 3 ¢. C Kakoii CKOPOCThIO ObLT GPOLIEH MY M Ha KaKyro
BBICOTY OH HOAHSICS?

Jnnamuka

1. TTon neficTBUEM HEKOTOPOH CHJIBI TEJIO MacCOi 3 KI' COBEPLIACT MPSIMOJIMHEITHOE IBI)KEHNE, ONMChIBAEMOE YPaBHEHUEM
0 = 203 + 302 + 50 + 4. Yemy paBHa neiicTByrommas Ha Teso cuiaa B MoMenT Bpemenu [ = 500.

2. ABToMoOmIIe Maccoit 1 T mogHMMaeTcs 1o mocce ¢ ykioHoM 30° mox neiictBuem cuisl Tsiru 7 kH. Haiitu yckopenwue
ABTOMOOWIISI, CUNTAS, YTO KOAPPUIIMEHT TPEHHSI MEXTy KoJIecaMH aBTOMOOWIISI M IOKpbITHEM Iocce paseH 0,1.

3. K koHIITaM HeBeCOMOH M HEPACTSHKMMOW HUTH, IEPEKUHYTOH Yepe3 HEBECOMBII 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 TPYy3.

4. Onpenenuts KO3()(GUIMEHT KECTKOCTH MPY>KUHBI, COCTABICHHOMW M3 JIBYX IOCIIEI0BATEILHO COSTMHEHHBIX MPYKHUH C
koadunrenTamu sxectroctd 300 H/m 1 200 H/M cooTBeTcTBEHHO.
3aKoH coXpaHeHHs UMIYJIbca

1. Cuapsia maccoit 100 Kr, JeTSAIMNA TOPU30HTATIBHO BIOJIb XKEIC3HOAOPOKHOTO MYyTH CO CKOPOCThIo S00 M/c, momagaet B
BaroH c neckoM maccoit 10 T u 3actpeBaeT B HeM. HaiiTn ckopocTh BaroHa, €Ciii OH JBUTAJICS CO CKOPOCTHIO 36 KM/4 HaBCTpEdy
CHapsILy.

2. I'panara, neTsmas co ckopocThio 15 M/c, pasopBanack Ha [Ba ockonka Mmaccamu 6 u 14 kr. CKopocTh OOJBIETO OCKOIKA
BO3pocia 10 24 M/c 110 HalpaBJICHUIO IBIDKeHUS. HaliTi CKOpOCTh M HalpaBIIeHUE IBMKCHUS MEHBIIETO OCKOJIKA.

3. Ha moHOXXKY BaroHeTKH, KOTOpast ABMXKETCS MPSAMOIMHEHHO CO CKOPOCTBIO 2 M/C, IPBITAaeT 4eI0BEeK Maccoil 60 Kr B
HalpaBJICHUH NEPIEHANKYIIPHOM K X0y BaroHeTkH. Macca BaroHeTkHd 240 kr. OnpeaenuTs CKOPOCTh BarOHETKH BMECTE C
YeJI0BEKOM.

4, [lap maccel 1 xr BUCUT HAa HUTH Ha BeicoTe 1,4 M. [locne mepexuranus HUTHU IIap ymana Ha cTos. HalTu ummynbc,
KOTOPBIA OH IIepeaall CTOIy.

Mexanndeckasi padora. BpamarenbHoe J1BH:KeHHe TBEpAOro Teja

1. Tlyns, umeromast maccy M = 10 r, moasneraet k qocke TonuuHoi d = 4 cM co ckopocthio Vi = 600 m/c, mpobuBaet 10CKy
1 BBUIETAET CO CKOpOCThio Vo= 400 m/c. Haiitn cuity conmpoTHBICHHS JOCKH.

2. MaxoBoe KONECO HAuMHAET BPAIAThCSA C MOCTOSHHBIM YITIOBBIM ycKopeHueM & = 0,5 pam/c’> u uepes t; = 15 ¢
HpUOOPETaET MOMEHT KOIMUYECTBA JBIKEHHA L = 79,5 kr-m?/c. HaliTu KMHETHYECKYIO SHEpPTHIO Koneca uepes tz = 20 ¢ mocie
HayJaja BpalleHHUs.

3. Bentmsatop Bpamaercs, nenas 900 o6/MuH. [locne BEIKIFOYSHHS BEHTWIJIATOP CHENAN IO OCTAHOBKHA 75 00OpOTOB.
Pabora cun TopmoxeHus paBHa 44,4 JIx. HaliTH MOMEHT HHEPIUU BEHTIIIATOPA H MOMEHT CHIIBI TOPMOYKCHUSL.

4. K obomy xoneca, AMeIomero Gpopmy aucka pamuyca 0,5 M u Maccy 50 Kr, mpuioskeHa kacaTenbHas cwwia 98 H. Haiitu
YIJIOBOE YCKOPEHHE KoJleca.

MosexyIsipHO-KMHeTHYeCKasl TEOPHsI M TePMOAHHAMHKA

1. PezepByap obwemom 12 1 comepxut 10 moneil yrinepoma. OnpeneianTh KOHIEHTPAILMIO 3TOTO ra3a MpH 3aJlaHHBIX
YCIIOBUSIX.

2. B cocyne npu HOpManbHBIX yCIOBUAX comepxkutcs cMeck 150 r xucnopona u 300 r a3orta. Haiitu MomsipHyIo Maccy
CMECH I'a30B.

3. ManoMeTp Ha GaJlIoHe €O CXKAaThIM ra3oM Ipu Temmeparype 18°C noxasbisaet napienue 8,4-10° u/m% Kakoe napienue
OH OyzeT NMOKa3bIBaTh, €CIM TeMIiepaTypa moHm3uTcs a0 —3°C? V3meHeHHeM eMKOCTH OajuloHa BCIEICTBHE OXJIAXKICHUS
peHeOpeYs.

4. B mape muamerpom 20 cM HaXOAHWTCSA BO3MyX Maccoi 7 T. Jlo kKakoil TemrepaTypbl MOKHO HATrpPeTh 3TOT IIap, eCIH
MaKCHUMallbHOE JIaBJICHUE, KOTOPOE BRIICPKUBAIOT CTeHKH mapa, 0,3 MIla? Moisipras macca Bo3myxa M = 0,029 kr/Mob.

5. OnpenenuTh IUNIOTHOCTE CMECH, COCTOAIIEH U3 4 T Bojopoda W 32 T Kuciopona, npu temneparype 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 maccoii 10 1 pacmmpsiercst u3oTepMudecky npu remmneparype —20°C, u ero naBieHue ymensiaercst ot 202 1o
101 Ila. Onpenenuts paboTy paciIMpeHus], I3MEHEHNE BHYTPEHHEH S9HEPTHH a30Ta U KOJIMYECTBO COOOIIEHHOH €My TETIIIOTHI.

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 mukna Kapao pasen 60 %. PaccunTaiite 3nauenne KIIJ (B %), eciu Ha 20 % yMEHBIINTH TEMIIEpaTypy
HarpeBareisi ¥ Ha 20 % yBEIMYHUTH TEMIIEPATYpPy XOJIOAMILHHKA.

4.2 TIpumepsl 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 OAWHAKOBBIX TOYCYHBIX 3apsija HAXOIUIIUCH HAa paCCTOAHUN 3 M. HpI/I nux C6HI/I)KCHI/II/I Ha pacCTOAHUE

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 IUIeYy JIMIOJIS Ha paccTosHuu 50 ¢M OT ero neHTpa, eciu 3apsapt qunons 1078 u -10® Ki, a niewo aunons 5 cwm.
DJIeKTPOIUHAMHKA

1. CrupanpHyl0 MalIMHKY BKJIIOYAIOT 2 paza B Henemto, Kaxapld 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. barapest cocraBieHa M3 YETBIPEX IMOCIEAOBATENHFHO COEJAWHEHHBIX KOHJIEHCATOPOB eMKocTAMH 1, 2, 3 u 4 nd, n
MIPUCOEIUHEHA K UCTOUHUKY HANPsDHKEHUs ¢ pa3HOCThIO noTeHImanoB 220 B. Onpenenurte 3apsi U HampsOKEHHE Ha KaXKIOM
KOHJICHCATOpE.

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

4. Cuna TOKa B TMPOBOJHHKE H3MeHseTcs o 3akoHy [ = 4 + 2[. Kakoif 3apsq npoxomuT uepes MOMEPEYHOE CEUCHHE
IIPOBOAHUKA 32 BpeMs oT t = 2 ¢ mo t = 6 ¢? [Ipwu kaKoii cuiie MOCTOSHHOTO TOKa Yepe3 MONEePedHOe CEUEeHHE IPOBOJHIKA 33 3TO
e BpeMsl IPOXOUT TaKkoil xe 3apsaa?

5. HaifTu cuiibl TOKOB KaXI0# BETBU CXEMBI, MPECTaBlIcHHON Ha pucynke. E1 = 10 B, E;=20 B, E3=30 B, R1=1 Owm,
R2=2 OmM, R3=3 Om, Ra=4 Om, R5=5 Om, R¢= 6 Om, R7="7 OM. BHyTpeHHUM CONPOTHUBICHUEM UCTOYHUKOB MPEHEOPEYb.

Onruyeckue sIBJICHUsI: reoMeTpUYecKasi ONTHKA

1. ®okycHoe paccTosHHE JMH3BI B Bo3Ayxe 8§ cM. Yemy oHO OyAeT paBHO, €CIH JHH3Y HOTPY3HTH B CEpOYTiiepon?
[Mokazatenu npenomieHus crekia 1,5 u cepoyriepona 1,63.
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2. PaccrosiHre Mexay CTeHO# u cBevoit 2 M. Korma Mexxay HUMH MOMECTHIIN COOUPAIOIIYI0 JTHH3Y Ha paccTosHud 40 cM
OT CBEYH, TO Ha CTEHE IOJIyYMJIOCh YeTKOoe M3o0paxkeHue IuameHu. Orpenenure riiaBHOE (OKYCHOE PACCTOSHUE JIMH3BL.
OxapaxTepusyiite n300paxkeHue, MoJydeHHOe Ha SKpaHe.
3. UenoBek 0e3 0OYKOB YHTACT KHHTY, pacroJiaras ee nepej codoit Ha paccrosauu 12,5 cm. Kakoit onTu4eckoil Cuiibl 0uKku
€My PEKOMEHyeTCsI HOCUTh?
4. KakuMmu m0JDKHBI OBITH paanychl KpuBH3HBI Ri = Ry moBepxHOCTe# ymbl, 4TOOBI OHAa JaBajia YBEJIWYEHUE IS
HOpManbHOTO ra3a kK = 10? INoka3zartesnp mpeaoMiIeHus MaTepuana Jymst N = 1,5.
5. Paccrosiane mexxay ¢pokycamu 00bEKTHBA M OKYJIsIpa MEKpocKona paBHO 16 cm. dokycHoe paccrosiHie 00bekTHBa F1 =
2 MM. C xakuM (POKYCHBIM PACCTOSHUEM CIIEAYET B3SATh OKYJISAP, YTOOBI IONYIHUTh yBennmdeHue, papaoe 5007
Onrnyeckue sIBJEHUS: BOJHOBAsI ONITHKA U 3JIEMEHTHI KBAHTOBOH ONTHKHU
1. Tuametps! aByx cBeTiibix Kojen Heiotona di = 4,0 u dx = 4,8 mm. [TopsiakoBbie HOMepa KOJIel He ONPeIessuINCh, 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. JludpakiuuoHHas pelIeTKa, OCBEIEHHAs HOPMAILHO Ma[al0lIMM MOHOXPOMATHIECKHM CBETOM, OTKJIOHSET CTIEKTP
BTOPOTO MOPsiIKa Ha yroi @ = 14°. Ha xakoil yroi OTKJIOHSET OHa CIIEKTpP TPEThEro Mopsaka’?
3. Yron npesoMiIeHHs Jlyya CBeTa B KHJIKOCTH paBeH 35°. OmpeenuTh NoKa3areb IPeJOMIIEHUS 3TOH KUIKOCTH, €CIIHU
OTpaKEHHBIH JTyd MaKCHMAJIBHO MOJIIPU30BaH.
4. Onpenenure MaKCUMAITLHYIO CKOPOCTH (JOTOIEKTPOHOB, BEIPHIBAEMBIX € IOBEPXHOCTH [IUHKA CBETOM C [JIMHOM BOJIHBI
0,25 MKM.
5. TlapasienbHblii My4ok cBeTa ¢ MHTeHCHBHOCTHIO 1 = 0,20 Br/cM? nanaer oz yritom 60° Ha niiockoe 3epkajio ¢
koadunrenTom otpaxernus 0,90. OnpenenuTs JaBieHHE CBETa Ha 3epKajo.
4.3 Tlpumep nepBoii MOAYJIbHOI PadOTHI
Jedopmanus, ncaesaromias mocie MpeKpameHust JeHCTyIOIIX Ha TeJIO0 CHII, Ha3BIBAeTCH . ..
Cpena, cBOMCTBa KOTOPOH pa3IMIHBI IO Pa3HBIM HATIPABICHUSM, HA3bIBACTCA .. ..
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 TemrepaTypbl HyXKHO HarpeTh ras, 4To Obl ero
JIaBJICHUE YBEJINYUIIOCH B 2 pa3a?
4.4 TIpumep BTOPOIi MOAYJIBHOIT padoTHI
1. ... Ha3BIBaeTCA CBOWCTBO SIIEP DJIEMEHTOB TIPEBPANIATLCS B AAPA APYTUX DJIEMEHTOB ¢ HCITYCKAHUEM
m3nyuenus [Ipusenure popMyIHpoBKY TeopeMsl ['aycca (11 BakyyMma).
2. VIMnejaHc COCTOMT U3 .... U PEAKTHBHON COCTOBJIAIOIIMX
3. ... 9TO BenMYMHA, paBHAs OOILEMY YHCITy PAcla/ioB sijiep B €UHHUIY BpEMEHH, Ha3bIBAETCS ... PAANOAKTHBHOTO
npenapara
4. Tlornouenue pOTOHA BEMIECTBOM C OTPHIBOM BJIEKTPOHA HA3BIBAETCH . ..

No ok wbhE



Benuuuna, oOpaTHast AIEKTPHYECKOMY COTPOTUBIICHUIO, HA3BIBACTCSL. . .

Enununa nzmepenus cuisl Toxka B CH.

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

© o ~No;

10. PaguoakTuBHOE M3ITydEHHE, TPEICTABIISIONIEE COOOMN MOTOK SIEP TENHs, HA3BIBAETCS

11. EcTecTBEHHBIM PalMOAKTHBHBIM (JOHOM HA3BIBAIOT. ..

12. Kak uzmeHseTcs ¢ TIOBBIIEHHEM TEMIIEPATYPHI MAKCUMYM H3JTyYaTellbHON CIOCOOHOCTH abCOIFOTHO YEPHOTO Teya?
13. KonnaecTBo HepacmaBIIuxcs sS1ep paJHOHYKIHIA BO BDEMEHN H3MEHSAETCS 10 3aKOHY.. .

14. TamMma-m3TydeHHE ABIAETCS TOTOKOM. . .

15. Kocmuueckumu JTydamu Ha3bIBaeTcs ...

5. Yka3zanus 175 00y4aromuxcst

Opranmsys cBoro yueOHYI0 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 HMCHOJIBb30BAaHMIO HH(MOPMALMOHHBIX TEXHOJOTHH M T.O. BO-BTOPBIX, 03HAKOMHTBCS C
yKa3aHHBIM B METOAMYECKOM MaTepHajie IO AMCLMIUIMHE IEepeYHEM YueOHO-METOIUUYECKHX H3AaHHH, 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.

CamocTosTenbHass paboTa CTYIEHTOB, MPeAyCMOTPEHHAs y4eOHBIM IUIAHOM, AOJDKHA COOTBETCTBOBATh Oonee ITyOOKOMY
YCBOGHHUIO M3Y4aeMOro Kypca, (OpMHUpPOBaTh HAaBBIKU HCCIEIOBATENBLCKOW PaOOTHl U OPUEHTUPOBATh CTYJCHTOB Ha yMEHHE
MIPUMEHATH TEOPETUIECKUE 3HAHNS HA TIPAKTHKE.

1. Paboma c yuebHvimu 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. CamocmosmensHoe uzyienue 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 JHUTepaTyphl, Pa3IMYHBIX CIPABOYHBIX
MaTepHaJioB, IIOATOTOBKY K JICKIIHOHHBIM M IIPaKTHIECKUM 3aHATHAM, IOATOTOBKY K 3a4eTy.

3. Ilooeomoska Kk npaxmu4eckum 3aHAmusim.

[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. Cocmasnenue KOHCNEKMOS.

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

9. CBeneHusi 06 00HOBJIEHMH padoyeil MPOrpaMMBbl JTUCHUTNIMHBI (MJIH MOITYJIs)

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
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