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JINCT COT'JIACOBAHUI

ITporpamma cocrasieHa B coorBeTcTBUU ¢ TpeboBanusimu @I'OC BO no HampaBiieHuIo MoAro-
toBkH 35.03.05 CanoBoacTBo, mpoduis JlekopaTUBHOE CaI0BOJACTBO, Ta30HOBEACHUE U (hJIOPUCTHKA.

Pazpabotuuk ct. npenogaBarens CinaBopocosa E.B.

[Tporpamma omobpeHa Ha 3acenanuu Kadenpsl TexHonorndeckoro obopynosanus 24.01.2023 ro-
na, mpoToko Ne 6.

3aB. kadenpoii, K.T.H., 1o1eHT Bunorpamosa FO.B.

Pabouas mporpaMma JUCIMIUIMHBI COTJIACOBAHA HA 3aCEaHUU METOIUYCCKONH KOMHUCCUU TEXHOJIOTHYe-
ckoro ¢akynbrera ot 16.02.2023 roga, mpotokoin Ne 6.

[Ipencenarens METOAUYECKONH KOMUCCHUH, K.T.H., T01IeHT bypmaruna T.1O.



1 Ileau ¥ 337244 JUCUUILIHHBI
Heanb u3ydyeHuss TUCHUIIMHBI «Pu3uka»: GopMHUpPOBAHUE MPEICTABICHUN, MOHATHIA, 3HAHUN O

(dyHIaMEHTAIBHBIX 3aKOHAX KJIACCUYECKOW W COBPEMEHHOW ()M3MKU M HABBIKOB NMPUMEHEHHUsS B Tpodec-

CHUOHAJIbHOU JeATEIbHOCTH (PU3NUECKHX METOJO0B U3MEPEHHUM U HUCCIIeI0OBaHU, HEOOXOAMMBIX JUIS U3Y-

YCHHSI CMEKHBIX JUCIUILIINH, I IPOI0JDKEHUS 00pa3oBaHusl.

3agauyu AUCHMILINHBI:

1. V3yyeHue OCHOBHBIX M3YyUYE€HUE 3aKOHOB MEXaHUKU, TEPMOUHAMUKH,
AJNIEKTPOMAarHeTU3Ma, ONTUKH,  ATOMHOI (PM3UKU U OCBOCHHE METOJIOB
pelieHust 3ajad;

2. Pa3BuTHE JTOTMYECKOTO MBILICHHUS;

OBnasieHre METoJaMH JTAOOPATOPHBIX MCCIIEIOBAHUIT;

4. Pa3BuTHE yMEHHI U HABBIKOB 110 IPUMEHEHUIO 3aKOHOB (DM3UKH [T pEIICHUs
MPHUKJIATHBIX 3a/1a4 MPUMEHUTEIFHO K BBIOPAHHOM CIIeIUaTbHOCTH ¥ TPAMOTHOM
WHTEPIPETAINH MTOJIYYeHHBIX PE3YyJIbTaTOB.

5. TlpuoOpereHre HaBBIKOB CAMOCTOSITEIILHON Pa0OThI C YIeOHOH JIMTEpaTypoH.

(98]

2 MecTo y4eOHoii AucuumIuHbl B cTpyktype OOII
JucnummmHa «PU3nKay OTHOCUTCS K 00s3aTeNbHON YacTh (efiepaibHOro ToCy1apcCTBEHHOT0 00pa3o-
BaTEJIbHOIO CTaHAapTa BBICHIET0 00pa30BaHus MO HAMPaBJICHUIO MOAroTOBKU 35.03.05 Ca/1oBOJICTBO.
[Tpoduns moaroroBkn JlekopaTuBHOE CaJIOBOJICTBO Ta30HOBeIeHHE U dhiaopucTtuka. Ko mukiia mo
yuebHomy miany: 51.0.04

OcBocHre yaeOHOM TUCTTUTUIMHEI «Du3uka» 0a3upyercst Ha 3HAHUAX W YMECHHUSX, TOTYICHHBIX
CTY/ICHTaAMH [P U3YYEHHUH MIKOJIBHBIX KYPCOB (PM3UKH, MATEMATUKU U XMMHH, & TAKKE BY30BCKHX JIUC-
uuiuivH Takux kak: b1.003.01«Marematuka», b1.0. 06.01« Heoprannueckas Xumusi».

K uncny BXOAHBIX 3HAHWH, HABBIKOB M KOMIIETEHIUI CTY/I€HTa, TPUCTYIAIOIMIETO K U3YYCHHUIO
JTUCHUIIIUHBI «PU3HKaY», TOJKHO OTHOCUTBHCS CIEAYIOIIEe:
1. Maremaruka.
TeMsr:
1. TlepemenHbIe BEMUYUHBI U PYHKIIMOHATBHAS 3aBUCUMOCTb.
2. Teopus npenenos, noustue o nuddepeHiane u MPOU3BOAHON, UX TMPUIOKEHHS.
3. TloHsaTne 00 MHTETpaJie ¥ €ro MPIIOKECHHUE.
4. Jluddepennuanbubie ypaBHEHHs TIEPBOTO U BTOPOTO MOPSAKOB.
2. Heopranudeckasi XumMusi.
TeMsr:
CrtpoeHnue BermiecTBa (aToM, nepuoanueckuii 3akon J[.M. Menaeneesa, nepuoandeckas Tadiauia
XUMHUYECKHUX DJIEMEHTOB, XUMUYECKASI CBSI3b).
PacTBOpHI HEINEKTPOIUTOB U NEKTPOIUTOB (DIEKTPOIUTHIECKAS TUCCOIMAIINS).

3HaHus, YMEHUS U BIAJACHUS, OpMHUpYEMbIe TaHHOW y4eOHOW AUCIUIUIMHON, HEOOXOIUMBI ISt
W3YyYEHUS MOCTEAYIOUX JUCUUIUINH, TakuX Kak b1.0.36 «OCHOBBI HAy4YHBIX WCCIIEIOBAHUMN B CaI0BO/I-
ctBe», b1.0.19 «Mexanuzanuus cagoBoACTBa», HOATOTOBKU K HTOTOBOW IOCY1apCTBEHHOM aTTECTallUU.
Kpome Toro 3nanusi, yMeHus 1 BiaJeHus, opMUpyemMble JTaHHON y4eOHOM NUCUUIUIMHON SBISIIOTCS Oa-
308 11 3¢ (HEKTUBHOTO POXOKICHUS IPOU3BOJICTBEHHOM MPAKTUKH, HAITMCAHUSI KYPCOBOT'O IIPOEKTA U
BBIIYCKHON KBaTU(UKALMOHHON PabOTHI.

3 Komnerenuun odyuaromierocsi, gopMmupyembie B pe3yabTaTe OCBOEHHS Y4eOHOI

JUCIHUIIJINHBI
[Iporiecc u3ydeHus AUCHUILIMHBI (HU3HMKa HANpaBJiIeH HAa (OPMHUPOBAHUE CIETYIONIUX KOMIIETEH-
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OIIK-1 — CnocoOeH pemaTh THUIOBBIE 331a4 MPOPECCHOHATBLHON IeSTENFHOCTH HA OCHOBE 3HAHUN OC-
HOBHBIX 3aKOHOB MAaTEMAaTHYECKUX M €CTECTBEHHBIX HAayK C IPUMEHEHHEM HH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.

Koa m HauMeHOBaHHe KOMIIETEHIIMH Kon n HanMeHOBaHMe HHAMKATOPA T0CTUKEHUS
KOMIIETCHIIMH
OIIK-1 N-1onk-1 JdemMoHCTpUpyeT 3HaHME OCHOBHBIX 3a-

KOHOB MaTeMaTHYE€CKUX U €CTECTBEHHBIX HAYUYHBIX,
a Taxke o0menpodecCHoOHaNbHBIX TUCIUILINH, He-
00XOAMMBIX Il pEUICHUs THIOBBIX 3adad TpH
BO3/ICJIBIBAHUYU OBOIIHBIX, TUIOJOBBIX, JIEKAPCTBECH-
HBIX, IEKOPATUBHBIX KYJIbTYp U BUHOTPAJIa
N-20nk-1 Mcionb3yeT 3HaHUS OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX U €CTECTBEHHBIX HAyK IS pelie-
HUS CTAaHJIAPTHBIX 33]1a4 B 00JIACTH CaJOBOJICTBA
NJ1-3omk-1 [Tpumenser nH(pOpPMaIMOHHO-
KOMMYHHKAITIOHHBIC TEXHOJIOTUH B PCIICHUH TH-
MOBBIX 3a/a4 B 00JIaCTH CaJ0BOICTBA

4 CTpyKTypa U cofep:KaHue Y4eOHOH TMCHUIIMHBI

OO0mas TpyA0EMKOCTh TUCIUTUTHHBI COCTABISICT 4 3a4ETHBIX SIMHHUIIBL.
4.1 CTpykrypa y4eOHOMi TUCHUIINHBI:

Bcero gacos
®dopma 00yueHHst

Bun yuebnoit paboThl Outio 3a04H0

2 Cemectp 2 Kypc
AynuTopHbIe 3aHATHS (BCETO) 45 16
B mom uucne:
Jlexnuu 15 8
[IpakTyeckue 3aHATUA 15
JlaGoparopHbie paboTHI 15 8
CamocTtosiTenpHas paboTa 81 119
KOHTPOJIb 18 9
Bua npoMexxyTo4HOM aTTecTanuu JK3aMEH JK3aMEH
OObmas Tpyno€MKOCTb, Yachl 144 144
3auéTHbIe € TUHUIIBI 4 4

4.2 Coneprxkanue pa3ieioB y4eOHO I CHUILTHHBI

Paszoen 1. Dusuueckue 0CHOGbL MEXAHUKU.
IIpenmer ¢puznkn. Meroas! GU3NYECKOro UCCIET0BAHUS; OBIT, THIIOTE3a, IKCIIEPUMEHT, Teopus. [ua-
JIEKTHYECKUI MaTepuanusM U ¢pusuka. Baxueiimme stansl uctopuu Gpuzuku. Poiab pu3nku B pa3BUTUI
TEXHHUKHU ¥ arpoNpOMBIIIIEHHOTO IPOU3BOICTBA; BIUSIHUE TEXHUKH Ha pa3BUTHE QPU3NKU. PHU3MKa KaK
KyJIbTypa MozienupoBanusi. KoMmmeiorepbl B coBpeMeHHOM (usuke. Poib GU3NKH B CTAHOBJICHUN HHXKe-
Hepa JIECHOT'O U JIECOIApKOBOI'0 X03sicTBa U arpoHoMa. OO0miasi CTpYKTypa U 3aJauu Kypca QU3UKHU.
Pasmepnocts ¢puznyeckux BenuunH B CU.
Kunemarnka, e€ 3anaun. /IBrxenue, kak ¢popma cyniectBoBaHus Marepun. CuCTeMbl KOOPIUHAT U CTe-
NeHu cBOOOBI. MarepuanbHas TOUKa CI0XKHbIe Telda. MHOTOMEPHOCTh OKpYykatomero mupa. Kunemaru-

4




YECKUE YpaBHEHUS, NEPEMEILEHUE, CKOPOCTh, YCKOpeHne. CKOpOCTh U YCKOPEHUE MPU PaBHONEPEMEH-
HOM JIBHYKECHUHU.
ITokoi 1 paBHOMEpPHOE NPSIMOJIMHEWHOE JBHKEHUE. [I[pUHIUIT OTHOCUTENIBHOCTH, IIOCTOSIHCTBO CKOPOCTH
cBera (moctynaTel DiHIITEHHA). OOMMI clydail MPOCTPaHCTBEHHO-BPEMEHHBIX cooTHOIIeHHH. [Ipeos-
pasoBanus JlopeHua. ['paHuLIbI MPUMEHUMOCTHU KIIACCUYECKOW MEXAHUKH.
Junamuka, e€ 3agaun. 3akoHbl auHamuku (HeproToHa) [uid MaTrepuanbHOM TOYKH, MX B3aUMOCBS3b.
WNuepunanpHble M HeMHEpLMaIbHbIE cucTeMbl oTcueTa. Cuia u Macca. YpaBHEHUE JBUKEHHSI MaTepu-
QJIBHOM TOYKH U NPUMEPHI pelieHus. MMiyibce Tena 1 MMITyJIbC CHIIBI, CBSI3b MEKYy HUMH. 3aKOH COXpa-
HEHMsI UMITyJIbCa B MEXaHHYECKHUX CHCTeMaxX M OMOJOrMYecKHX oObekTax. OOuiue MOHATHS CHIIbI KaKk
CKOpPOCTH M3MeHEeHUs umnyibca. Cuibl B IpUpoOJE (CUila TAXKECTH, CUJIAa TPEHUs, YIPYTrue CHJIbl, CHIIBI
TPEHMS U Jp.). 3HAUEHUE CHJI JEHCTBYIOIUX B IPUPOJIE IS )KUZHEACATEIILHOCTH OMOJIOTUUECKUX 00BEK-
TOB M UX MPAKTHYECKOE UCIOJIb30BAHUE B arpoTeXHUKE (CYLIWIbHbIE, 36PHOOYMCTUTENILHBIE, 3€PHOPA3-
JIEJINTENbHBIC U JIP. MALIUHBI).
Mexanunueckasi paboTa U MOIIHOCTb. DHEPrus Kak oOI1as KOJMYECTBEHHAs Mepa Pa3IudHbIX GopM IBU-
KEHHSI MaTepuu U BUJOB B3aUMOJICHCTBUS. DHEprusi MexaHU4yeckoil cucreMbl. Kunernueckas v moreH-
nuanbpHas sHeprus. ['paduueckoil mpeacTaBIeHUE YHEPTUH, TOTEHIUAIbHbBIE KPUBbIE U NMOTEHIMATIbHbIE
MTOBEPXHOCTHU JIJISl CUCTEMBI B3aMMOJICHCTBYIOIUX TOUEK. 3AKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU B
MEXaHHUKE.
KunemaTnka u 1MmHamMuka TBepaoro teuaa. [lonstue tBeproro tena. Kunemarruka u 3aKOHbI IUHAMUKH
BpAIllaTEIbHOIO ABM)KEHUSA. MOMEHT CHJI, MOMEHT MHEPLUH, MOMEHT UMIIyJbCa W HUMILYJIBC MOMEHTA
CWIBL. YpAaBHEHUE JABHKCHUS Bpallaromuxcs Tesl. MOMEeHTsI nHepuuu HEKOTOphIX Tel. Teopema IlTei-
Hepa. 3aKOHBI U3MEHEHUSI U COXPAaHEHUsI MOMEHTA UMITyJIbCa U HEPIUU ¢ y4yeToM BpameHus. [Ipumene-
HUE OCHOBHBIX 3aKOHOB U MOHATHI MEXaHUKU B CEJIbCKOXO3SIICTBEHHON TEXHUKE.
Mexanunveckne kojiedanus M BoIHbI. O01mue ceeieHus o kojiebanusx. KunemaTuka v AMHAMHKa rap-
MOHHMYECKOI0 Kosie0aTesbHOT o ABKeHus. KBasuynpyrue cuibl. @U3ndeckuii, MaTeMaTHUYECKUM U TIPY-
KUHHBIA MasiTHUKU. DHEprus rapMoHU4ecKux kosnebanuii. CBoOOOIHBIE M BHIHYXK/ICHHBIE KOJIeOaHMs.
Mexannueckuil pe3oHanc. Pezonanc u aBrokosiebaHust B )KUBBIX OpraHu3Max u TexHuke. CliojkeHue Ko-
neGaHuil.
BonnoBoit nporiecc. Tunsl BoJiH. YpaBHEHUE BOJIHBI, BOJTHOBON (POHT, HHTEp(EpPEHIUS BOJIH, IPUHIIUI
I'tolirenca-dpenens.
DJieMeHTbI MEXaHUKHU U CIUIOMHBIX cpea. OO01Ie cBONCTBA )KUIKOCTEN U ra30B. Y paBHEHHE paBHOBE-
CHS M IBKEHUS )KUIKOCTH. VneanbHas u BsA3Kas )KUIKOCTH. [ MapocTaTika HEC)KUMAaEeMOM JKUJKOCTH.
CranuoHapHoe JBUKEHHE UeallbHOM )XuakocTH. YpaBHeHue bepnymim. Koagounuent Bszkoctu. Teue-
Hue 1o Tpyoe. ®opmyna Ilyaszeitna. ®opmyna Ctokca. TypOyneHTHOCTS.

Pa3zoen 2. Monekynapnas puzuka u mepmoounamuka
Mouaexyasipao — Knunerndeckasi Teopus. VneanbHblil ra3. OMINPUYECKHE 3aKOHBI HICAIIBHOTO Ta3a,
YpaBHEHHUE COCTOSIHUS, MPeAeabl TPUMEHUMOCTH. CBs3b MEXJy MUKPO- U MaKpOCKOIMYECKHMHU Mapa-
MeTpamu raza. OCHOBHOE ypaBHEHHE KMHETUYECKOM TEOpHH Ta3oB (s JaBJeHHUs, Ui TEMIIepaTyphbl).
CpenHsis KMHETUYECKasi YHEPrusl MOCTYNATEIbHOTO ABMKEHUS MOJEKYl. MOJEKyIsIpHO-KHHETHYECKOE
TOJIKOBaHHE TeMIepaTypbl. HemocTHKUMOCTh abCOMIOTHOTO HYNSE M HEYHMUYTOXKAEMOCTb JIBHXKCHMS.
CkopocTu MOJIEKYJ raza. 3aKOH paclpeiesieHuss MOJIEKYJI IO CKOPOCTAM Makcsesa, ero S3KCepuMeH-
TanbHas MpoBepka. ['a3 B moie TAroTeHus, 6apomerpuueckas popmyina. ATMocdepa raHeT. 3aKoH pac-
npeaeneHust bonbliMana, €ro yHuBepCcalbHBIN XapakTep.
VYnpyroe ¥ Heynmpyroe CTOJKHOBEHHE dyacTull (MoJekyn). OddextuBHoe ceueHue. CpeaHee 4YMCIO
CTOJIKHOBEHHH U CpeliHAs JUIMHA CBOOOAHOrO mpodera Mosekyl. [IpakTuueckoe noHsATHE BakyyMa.
SIBnenue nepeHoca B rasax: AUQQy3us, TEIUIONPOBOJHOCTb, BHyTpeHHEe TpeHue. OOIIHOCTh MOJIEKY-
JSPHO-KMHETUYECKOI0 MEXaHH3Ma SIBJICHHUH INepeHoca, KO3PPUIMEHThl MepeHoca, 3aBUCUMOCTh HUX OT
temneparypsl. Juddysus, mudpdys3us yepe3 MeMOpaHbl, 0CMOC, OCMOTHYECKOE JaBJIEHHUE U €ro pojb B
KHU3HEICSITEIbHOCTU PAaCTeHUH. ATpOHOMHUYECKHE MPHUEMBI PETYIUPOBAaHUS BOJHOTO peXHMa B IMOYBE
(mpukatka, 6opoHoBanue). Teronepenaya. [TonsaTue HanpaBIeHHBIX MPOIIECCOB.



PeanbHble ra3pl. OTKIIOHEHHE CBOMCTB ra30B OT UACAITBHOCTU. MEXMOJIEKYIIPHOE B3aUMOICHCTBHE,
SHEprus B3aUMOJICHCTBHS MOJIEKYI. Y paBHeHne Ban-nep-Baanbsca u ero ananus. M3orepmsl Ban-aep-
Baanbca, kpuTHueckoe COCTOSIHUE BEUIECTBA. BHYTPEHHSS SHEPI U PEAILHOTO Iasa.
Kuakoe cocrosinne. XapakTepuCTHKA KUJKOTO COCTOSHUS, CTPYKTYpa KUIKOCTH, OJMKHUN TOPSIOK.
IToBepxHOCTHOE HaTsKeHUE. HaydHOE M IPaKTHYECKOE 3HaYEHUE ITIOBEPXHOCTHBIX ABJIICHUM, UX YHUBED-
CallbHOCTH. /laBneHue noa HCKPUBJIEHHON MOBEPXHOCTHIO )KUIKOCTH. SIBNeHne kanwuisipHocty. Mcnape-
HUE, KUIISTYCHHE )KUJKOCTEH. TepMoperymsauus )KUBbIX OpraHu3MOB. BilMssHNE IOBEPXHOCTHBIX U KaIlUJI-
JISIPHBIX SIBJICHUM HA CTPYKTYpPY MOYB, UX POJIb B IPOLIECCAX )KUZHEAEATEIbHOCTH YEJIOBEKA, dKUBOTHBIX U
pactenuil. IlocTyrniuenue nuTaTenbHbIX BEECTB B PACTEHUS U PETYIIMPOBAHNE BOJIHOIO PEXKUMA.
Kpucranauyeckoe cocrossnue. Kpucrannuueckue u amopdHble Tena, UX OTInYue. TUIbl KpUCTaTHie-
CKUX pemeTok. TernoBoe ABMKEHHE B pealbHbIX KprcTamiax. JedexTs! B kpuctaiax. TemioBoe pac-
LHIMPEHHUE TBEPABIX Tel. TemioeMKocTh TBepAbIX Ted, 3akoH Jltononra u Iltu. IlnaBnenue TBepabIx Ted.
MexaHnuecKkue CBOMCTBA TBEPBIX TEJ, YIPYTUeE U IIacTuueckue aedopmanu, 3akoH ['yka. [IpoyHocTs
TBEPJbIX Tel, onbIT Modde.
OcHoBBbI TEpMOAMHAMUKH. [IepBbIii 3aKOH TEpMOAMHAMUKY. BHYTpEHHSsI SJHEPrUs UACAIBHOIO rasa.
Yucno creneneit cBobo bl M3omporieccsl. AanadaTudeckuii mpoiecc, ero ypasuenue. KoagdunueHt
[Tyaccona. KonnuectBo Temnotel. Kitaccuueckasi Teopus TEIIONPOBOHOCTH. Y paBHeHHe Maiiepa. Pa6o-
Ta WJEAIBHOIrO Ir'a3a B Pa3IMYHbIX U30IPOLIECCAX.
Bropoe Hawyano tepmoannamuku. OOparuMeie U HeoOpaTuMble Tporiecchl. CaMOperyisnus U yCIOBHS
CYILIECTBOBAHUS KUBBIX OpraHu3MoB. TemioBble sHTponuu. [IpumMeHMMOCTh IEPBOTrO U BTOPOTO Hayall
TEPMOJMHAMHKH K KMBBIM OpraHu3maM. [loHsTHE O TepMOAMHAMHKE HEOOPAaTUMBIX MPOIECCOB U OT-
KPBITBIX CHCTEM. DHTPONMS B CUCTEME OpPraHU3M- OKpyxatomas cpena. Teopema Ilpuroxuna. Pomib
cieactBuit u3 Teopemsl [Ipuroxuna B sxonorun. IIpeoOpa3oBanue SHEPTHH U POIIb HUIUKO-XUMHUUECKUX
MIPOLIECCOB B OMOJOTHYECKHX 00BbeKTaxX. Bompocsl OMOdHEpreTuky, OMOMEXaHUKH, OMOAKYCTHUKU U OHO-
HUKH JUUI arPOUHKEHEPHUH.

Pa3zoen 3. Inexkmpuuecmeo u MazHemu3m.
DJIeKTpUYecKoe 1moJie HeMmOABMKHbBIX 3apsifoB. OCHOBBI ANEKTPOCTATUKH. DIIEKTPU3ALUS TEIl U €€ MPo-
SBJICHUE B IIpUpoJie U TexHuKe. Toueunslii 3apsay. 3akoH KynoHa, rpaHuIbl €ro IpUMEHUMOCTH.
OnexTpuueckoe nojie. HanpsskeHHOCTh M MOTEHIM AN 3JEKTPOCTaTHUECKOro Nojst. CBA3b MEXKIY HUMMU.
CunoBble JINHNU ¥ 3KBUIIOTEHILMAIbHBIE TOBEPXHOCTH. [losie aunomns u Mmonekynsl. Teopema Octporpan-
ckoro-l"aycca (mepBoe ypaBuenne Maxkcsemna). [Ipumenenue teopemsl Octporpaackoro-I'aycca. Pabota
B IEKTPUYECKOM I10JIE, IOTeHIMal. Bropoe ypaBHeHne MakcBeia i1 3JI€KTPOCTaTUKU. JJIEKTPOEM-
KOCTb, KOHJIEHCATOPBl. DHEPTrus dNeKTpocTarndeckoro nous. [lone B cpene, nuanekTpuyeckas NpoHUIIa-
€MOCTb. JJIEKTPOCTAaTUYECKAs 3alUTa.
Hoasipusanusa AM3JeKTPUKOB. [[pOBOTHUKA U TUAIEKTPUKH. JIAMOIB B 3JIEKTPUUYECKOM moJie. Buabl
MOJISIPU3ALIUY TUAIIEKTPUKOB (JIEKTPOHHAs, HOHHOTO CMEIEeHUs, TunoibHas). [lonspusyemMocTs aToMOB
1 MOJIEKYJI. DJIEKTPUUECKOE MOJI€ B TUAIEKTpUKE. J(ManekTpuueckas IpoOHUIaeMOCTh, €€ 3aBUCUMOCTh OT
TEMIIEPATYPBI. DIIEKTpocTaTnyecKass MHAYKLUA. CerHeTOIEKTPUKH. DIeKTpeThl. [Ibe303neKkTpruueckuii
¢ dexr.
[HocTosAHHBIN JIeKTPUYECKUIN TOK. [I0CTOSHHBIN 3JIEKTPUUYECKUM TOK. Y CJIOBUS CYLIECTBOBAHUS U Xa-
PaKTEpPUCTUKH MOCTOSHHOTO TOKa. bruosnexktpuueckuii moreHnuai u 6motoku. Tok mpoBoaumoctu. dop-
MyJIMpOBKa 3akoHa OMa Jyisl 3aMKHYTOH LIETH, €€ OJJHOPOJHOTO U HEOAHOPOAHOIO y4acTKOB. TepmomeT-
PBI COITPOTHUBIIEHUS U DJIEKTPUUYECKHE TEH30METpbl. HU3K0- M BBICOKOTEMITEpaTypHask CBEPXIIPOBOJIN-
MocTh. [IpaBuna Kupxroda n npuHIMIIBI pacyeTa 3JIeKTPHUECKUil eneil. DiIeKTpuuecKkre Mpoleccs B
OHMOJIOrMYeCKUX 00BEKTaX. DIEKTPOIIPOBOJIUMOCTh PACTUTENBHBIX U KUBBIX OPraHU3MOB, €€ IPUpPoAa U
METO/BI PETUCTPALUU.
MarauTHoe moJie. QJIeKTPOMArHUTHAas HHAYKIMA. MarautHoe nose 3emuu. [Ipupona MarHuTHOrO
noJis. Bektop MarHuTHOM MHAYKIMU. MarHuTHbIN n0TOK. 3akoH bruo-Casapa-Jlamuaca u npumMeps! pac-
YyeTa MarHUTHOT'O TIOJISl IPOCTEUIINX KOHTYPOB C TOKOM. MarHuTHoe 1oJje ABuxKyuierocs 3apsaa. Cuna
Awmrniepa u cuna Jlopenna. BzaumoelicTBue napauienbHbIX TOKOB. MarHUTHbIE CBOWCTBA BELIECTBA.
SIBrieHME PNIEKTPOMArHUTHOW MHAYKIIMU. DJIEKTPOABMKYIIAS CHUJIa MHAYKIIUU. DJIIEKTPOHHBIN MEXaHU3M
Bo3HUKHOBeHUA D/IC nHaykuuu. SIBieHne caMOMHAYKIMH U B3aUMHOM MHAYKIUU. IHIyKTUBHOCTb CO-



neHouga. Toku @yko. DHepruss MarHuTHOroO nosist. Buxpesoe anexkrpuyeckoe nose. Tok cMeleHus.
OnexrpoMarautHoe nosje. IIporcxoxaeHne OMOTOKOB. DIEKTPOMAarHUTHBIE OIS AKUBBIX OPraHU3MOB.
DKCcIepUMEHTANIbHBIE NTPOSIBIIEHUS AIEKTPOJANHAMUYECKUX SBJICHUH, 3JIEKTPOMAarHUTHBIE CENIapaTophl B
arpOMHKEHEPHH.
DJIeKTPUYECKHI TOK B ra3ax H pacTBOpPax 3JIeKTPOJIMTOB. DJIEKTpUUYECKUI TOK B ra3e. [Ipomecchl
MOHHU3ALUHU U PEKOMOMHAIMH. DJIEKTPOIIPOBOIHOCTh CIA00MOHU3UPOBAaHHBIX ra3oB. [loHaTue o niuasme.
DNEKTPUYECKUM TOK B JKUJKOCTU. DIEKTPOIH3. XUMUYECKUE UCTOYHUKHU TOKa. [IpuHIMn aeiicTBus ak-
KymyisiTopa. @usndeckoe AeUCTBUE MIEKTPUYECKOTO TOKA.
JIEKTPONPOBOJHOCTH METALJIOB M NMOJYNPOBOAHUKOB. OCHOBBI 30HHOM T€OpUHU TBEPJOrO Teja. 3a-
IIOJIHEHHBIE U HE 3aII0JHECHHbIE 30HbI. [[pOBOTHUKH, IOIYIPOBOJHUKN U U30JIATOPBL. 3allOJIHEHUE SHEP-
reruueckux ypoBHel. [Ipunnun [Taynu. CoGcTBEHHAs U IpUMECHAs IPOBOJIUMOCTD MOJIYIIPOBOIHUKOB.
doroconpoTusieHue. TermoBu30psl.
KoHnTakTHbIe 1 TepMoOdJIeKTpUUeckHe siBjaeHus. [lorennmansaas sima, Yposenb @epmu u padboTa BbI-
xoja. TepmoanekTpoHHas SMUCCUSA. DIEKTPOHHBIE JIaMIIbl. JIaMIIOBBIE BBIIPSMUTENN U YCUIIUTENN TIEpE-
MEHHOTO TOKa. DJIEKTPOHHO-JIyueBasi TPyOKa U ee MPUMEHEHUE B COBPEMEHHOH TEXHHUKE.
KonTakTHas pasHocTh oTeHIMaNOB. TepmoanekTpuueckue siBieHus. Tepmonapa 1 TEPMOIIEMEHT.
YcTpoicTBO M IpUHIHMIT paboThI P-N-niepexoza. [loaynpoBo1HUKOBBIE TPUOOPHI U MX UCIIOIB30BAaHKE B
arpOTEXHUYECKHUX UCCIIECIOBAHUSX.
DJIEKTPOMATHUTHBbIE K0JIe0AHUSI M BOJHBI. DJEKTPOMArHUTHOE I10JIE€ U 3JIEKTPOMArHUTHBIE BOJIHBI.
W3nyuenue, reHepauus, Iepegada M IIPUEM  DJIEKTPOMarHUTHbIX BosH. lIponeccsl mepenaun
AJIEKTPOMArHUTHBIMH BOJHAMHU B OMOOOBEKTaX W WX MPUMEHEHHE B aBTOMATH3UPOBAHHBIX TEXHOJOTHS
IIPOM3BOJICTBA, IIEpepabOTKU H XPaHEHHs] CEJIbCKOXO3SMCTBEHHOW mnponykuuu. @Pusnueckoe Hu
OMOJIOTHYECKOE JICHCTBHE ONTHYECKUX M3ITyYSHUH Ha PACTUTENLHBINA M )KUBOTHBINA MHP.

Paszoen 4. Onmuka.
BoJsiHoBasi u reomeTpuueckas ontuka. KopnyckyisipHas ¥ BOJIHOBasi TEOPUM CBETA. DJIEKTPOMAarHuT-
Has Teopus cBeTa. [IoHATHE 0 KBAHTOBOW TEOPUH CBETA.
OCHOBBI TEOMETPUYECKON ONTHKHU. 3aKOHBI OTPAXKEHUS U MPEJIOMIICHHUS CBETA, I0JIHOE BHYTPEHHEE OT-
pakenue. [IpuGopsl reoMeTpuyecKoi ONTUKU: JIMH3BL, JIYIIbI, 3epKaia, MUKPOCKOI U T.1. DoToMeTpus.
Cuia cBeTa, CBETOBOM MOTOK, OCBEIIEHHOCTh. [lornomenue cera. [lonarue o ¢puznosornueckom aei-
CTBUH CBETA.
SIBneHus, onMcbIBaeMble BOJIHOBOM Teopuell cBeta. IHTepepeHius cBeTa, yCIoBuUs NOSBICHUS CTaTH-
yeckoi nHTepdepeHnonHoi kapTunsl. [lpocsernenue ontuku. MuTephepoMeTpsl, UX HCIOIb30BaHHE.
Hudpaxus, rudpakuus ot meny, 1udpakunonHas pemerka. [lonstue o ronorpapuu. PenrreHoBckas
audpakius, peHTTeHOCTPYKTYPHBIN aHAJIN3 U €ro IpUMEeHeHne K ornonorudeckum oobekram. [Ipoctpan-
crBeHHas ctpykrypa JJHK n PHK. Pa3pemaromas cnocoOHOCTh onTHYECKUX MTPHUOOPOB.
Csert u BemecTBo. DJIEMEHTHI ONITUKU aHU30TPOIHBIX cpell. ECTeCTBEHHBIN U MOJIIPU30BaHHBIN CBET.
[Tongpuzanus cBeTa npu OTpakeHUHU U nperoMieHnn. 3akoHbl Mantoca u bproctepa. JBoiiHoe nyuenpe-
nomiieHue B kpucrauiax. [lomspounpl. Onruyeckas akTHBHOCTb, CaXapOMETPHs, UCIIOIb30BaHHE SIBJIE-
HUS BpallleHUs IUIOCKOCTH TMOJISIPU3aLiU B MOJIEKYJIIPHOU OMOJIOTHH.
Hucnepcus ceera. CriocoObl HAOMIOACHUS AUCTIEPCUU cBeTa. Teopus aucnepcun ceeta. HopmanbHas u
aHomasibHas aucnepcud. Ilormomenue ceera, 3akoH byrepa. CiekTpbl MOTIONIEHUS, MOJIEKYJISIPHBII
CHeKTpasIbHBIN aHanmu3. PaccesiHue cBeta. Paccesnue csera B atMocepe. buodusnueckue siBieHus npu
B3aUMO/ICVICTBUU CBETA C BEIIECTBOM.
KBanToBas ontuka. VznydyeHne 1 MoriomeHue TeroBoi SHepTruu. AGCOIIOTHO YEPHOE TEN0. 3aKOHBI
Kupxroda, Credpana-bonbiimana, Buna. HeBo3M0XHOCTh 00BSICHEHNS 3aKOHOB TETJIOBOTO U3JIy4YEHHUS
BOJIHOBOH Teopueil ceera. KBaHTOBBIN XapakTep nznydeHus. KBanTol (POTOHBI) M UX XapaKTEPUCTHKH.
I'ennosnepreruka. [Ilpumenenne comueunoro uznmydenus B AITK.
Buemnuii, BHyTpeHHMI U BeHTWIIBHBIN (poToaddext. MccnenoBanus CroneroBa. YpaBHeHne DHHIITE -
Ha s BHemHero poTtoaddexrta. PoTorneMeHTs U (HOTOYMHOKHUTENHU, X TIPUMEHEHNE B aBTOMATHKE U
¢doromerpun. XeMOdJIeKTpOMarHuTHast OnosHepreTuka u ounonnpopmatuka. Mcnons3zosanne CBY-, K-
n YO-uznyuenunii B rexnosnorusx AIIK mis mepepaboTky U XpaHEHUS MUIIEBON MTPOTYKIIAH.
Pazoen 5. Amomnasn ¢uzuxa



Ctpoenue aTomMa. Jj1eMeHThI KBAHTOBOI MexaHMKHU. Mozens aroma Tomcona. Onbitel Pesepdopaa
0 paccestHuio anbda-yactuil. SaepHas MoeIb aToMa, €€ TPYAHOCTH. 3aKOHOMEPHOCTH B ATOMHBIX
cnekrpax. [locrynarst bopa. OnbiT @panka u ['epua. bopoBckas Teopust aToma BoJI0pojia U BOJIOPOIHO-
MOI00HBIX HOHOB, ee HelocTaTki. KBaHTOBBIE uncia. MHOT03JIEKTPOHHBIE aTOMBI U IIEPUOIUYECKUH 3a-
KOH MeHieneesa.

OTKpbITHE PEHTTEHOBCKUX JIy4el U €CTECTBEHHOM PaJIMOaKTUBHOCTH. BUabl paairi0akTUBHOIO pacnaaa u
M3JIy4eHHI. 3aKoH pagnoakTuBHOro pacnaga. Ctpoenue aroma. CTaOMIbHBIE U PaJMOAKTUBHBIE U30TO-
nibl. COBpEeMEHHbBIE METO/IbI PAIMOXUMUU U paguoduonoruu. [Ipodiaemsl pagunoskonoruu. [Ipupoaa Bos-
JEWCTBUS paAMOaKTUBHOTO M3JIy4EHHsI Ha )KHUBbIe oprann3Mbl. Kocmuueckuii o u myranuu.
CrioHTaHHOE ¥ UHyLIUPOBAHHOE U3Jy4YeHHE aTOMOB, KBAHTOBbIE F€HEPaTOPHI (J1a3€pbl), UX UCIIOIb30Ba-
HUE, IEPCIEKTUBbI IPUMEHEHMS (ceMuHap). buonornyeckoe neiicTBre Ja3epHOrO U3ITyUEHUS.

ATomHoe sapo. OOume cBeaeHus o0 aroMHbIX siapax. Hykionsl. CTpoeHue sifep, NpUpoaa siAEPHBIX
CHJI, YCTOHYMBBIE U HEYCTOWUYMBBIE sipa. VICKycCTBeHHas! paJMOaKTUBHOCTh. DHEPTUs CBSI3U U JIe(EeKT
Macchl aTOMHOrO siapa. MexaHusm siiepHbIX peakuuid. Peakuuu nenenus um cunresa. LlenHblie siaepHbie
peakuuu. Tepmosinepusie peakuuu. JHeprus ConHua u 3Be3n. KocMuyeckue nyuu. DneMeHTapHbIE da-
ctuupl. [IpumMeHneHne pagnoakTUBHBIX U30TOIOB. bruonornyeckoe JeiCTBUE MOHU3UPYIOIINX U3JTyYeHHM
U 3al1UTa OT HUX. Vcrionb3oBaHue A/1epHON SHEPIUU. ATOMHAs SHEPTUs U OKpY Karolias cpesa.

4.3 Pa3nesibl y4eOHOH JUCHUIIMHBI M BUJI 3aHATHH

Ne Jlexkunn [IpakTu- Jlaboparop- | CPC
n.n | Hanmenosanne  pas- YECKHUE 3a- HbIE pabOTHI
JCJI0B JUCITUITIINHBI HSITUS
OYH | 3309 | OYH | 3209 | OYH | 3209 | OYH | 3304
1 du3ndeckue 0CHOBEI 4 2 4 5 2 18 26
MEXaHHKH.
2 MonekynsipHas ¢u- 3 2 3 4 2 16 22
3WKa ¥ TEPMOJINHA-
MUKA.
3 DNEKTPUIECTBO U 3 2 3 4 2 18 26
MarHeTU3M.
4 Onruka 3 1 3 2 2 16 23
) AtomHas pu3uka 2 1 2 0 13 22
Uroro: 15 8 15 15 8 81 119
Kontpob 18 9

4.4 JlabDopaTOpHBI NPAKTHKYM.

No Tpyno-
Tema 1abopaTopHOTO MPAKTUKYMa CMKOCTBR
B Yacax
PDu3nyecKHe 0CHOBbI MEXaHNUKH
1. | Ompenenenne ko UIMEHTa TPEHUS CKOJIBKEHHUS C TOMOIIBIO TpUOOMeETpa. 2
2 | OnpeneneHre MOMEHTA HHEPLIUMH KOJIeca M CUIIbI TPEHUS B OTIOpe 2
3 | Uzydenune cBOOOHBIX KOJICOAHUH MPYKMHHOTO MasTHUKA 2
MoJiexyasipHas (pU3HKa M TEPMOAUHAMHKA
4. | Onpenenenue koduimenTa BI3KOCTH KUAKOCTH MeToIoM CToKca. 2
5 | OTHomIEeHKE MOJIIPHBIX TeII0eMKocTell MmeTonoM Knemana- Jlezopma 2




6 | Onpenenenue kod(pduimeHTa MOBEPXHOCTHOTO HATSHKEHUS METOJOM OTPhIBA 2
KOJIBLIA
DJIEKTPUYECTBO M MATHETH3M
7 | 'pagynpoBKka TepMonapsl U onpeenacHue ee yaeiabnoi repmol/[C. 2
8 | [lpumenenne 3akoHOB OMa 1 Kupxroda Juist pacyeToB 3JIEKTPUIESCKHX TIeTICH 2
Ontuka. ®u3nka aTomMa u sipa.
9 | Onpenenenne KoHIEHTpaIMK caxapa B pacTBOPE C IIOMOIIBIO TIOJIAPUMETPA | 2

5 Marpuua popMupoBaHus KOMIETEHIUI M0 TUCHUILIUHE

O6menpodec-
Ne Pa3nensl, TeMBI THUC- | CHOHAJIBHBIE KOM- Oo011ee Komye-
IL.II. ATUTAHEI METCHIIUH CTBO KOMITIETEHIUI
OIIK-1

1 | ®usnueckue OCHOBEI + 1
MEXaHHUKH.

2 | MonexynsipHasi pu3u- + 1
Ka U TePMOJIMHAMUKA.

3 | DnexTpuyecTBo U + 1
MarHeTH3M.

4 Onrtuka + 1

5 | AtomHas ¢pusuka + 1

6 Oopa3oBaTejibHbIE TEXHOJIOTUH

OOBeM ayaMTOpPHBIX 3aHATHH Bcero 45 yaca, B T.4. Jekuuu 15 vac, mpakrudyeckue — 15 yac., nabo-
paTopHbie paboThI 15 yac.
10 41 (22 %) — 3aHsTHs B MHTEPAKTHUBHBIX (hopMax OT 00beMa ayIUTOPHBIX 3aHATHH.

Cemectp | Bun3za- | Mcnonbs3dyemble HHTEpaKTUBHbBIE 00Opa3oBaTeabHble TeXHOIOoruu | Kon-Bo
HATHS U TeMa 3aHATHS 4acoB
(JI, J13,
I13)
2 J [Tpobnemuas nekuus mo teme «Bropoe Havano TepMoguHAMH- | 2
KH. DHTPOIUS.»
2 JI3 BupryansHas naboparopras padora mo teme «TemmoBoii aBu- | 2
raTesiby
2 JI [TpobnemHas eknus no Teme «JIEKTPOMarHuTHAs HHAYKIUSD. | 2
2 JI [TpobnemHuas nekuus no Teme «PagroakTHBHOCTBY. 2
2 JI3 BupryanpHas maboparopHas pabora mo teme «PaaroakTHBHBIN | 2
pacram.
Hroro: 10

7/ YueOHO-MeToaAMUYECKOE oODecleyeHHEe CAMOCTOSITEILHOH PadoThl CTyAeHTOB. Olre-
HOYHBbIE CPeICTBA JJIsl TEKYIIero KOHTPOJIsl yCIeBaeMOCTH, MPOMEKYTOUYHOM aTTe-
CTAI[UM 110 UTOTAM OCBOEHMSI JUCIHMILTUHBI

7.1 Buabl caMOCTOATEIbHON pad0Thl, NOPSATOK UX BHINOJHEHHS U KOHTPOJIS

Ne | Pa3zgen (Tema MeToa KOHTPOJISA
aea ( ) Buasr CPC Hopsaok Bpimonnenuss CPC A P

/1| DUCIHHUILIAHBI

1 dusnueckue [ToaroroBka k | PabGoTa ¢ TEKIIMOHHBIM MaTepuaioM, | Y CTHBIN Ompoc,




OCHOBBI M€Xa-
HUKH.

JIP, pabGoTa Hax
WHIUBUIYATb-
HBIM 33JIaHUEM,
MOATOTOBKA
pedepaTos.

OCHOBHOH U NOIIOJHUTEILHON JIUTE-
paTypoi, HHTEpPHET- pecypcaMu, MoJ-
roToOBKa otyeTa 1o JIP

MMMCHbMEHHBIN OTYET,
TECTUPOBAHUE, PEIlIe-
HUE 3a]1a4 UHIUBUITY-
aJILHOTO 3aIaHusd, 00-
CyXXJIeHHE TeM pede-
paToB.

2 | Monexysp-
Has U3MKa U
TEPMO/INHA-
MHUKA.

IToaroroBka x
JIP, pabota Hax
WH/IUBUyaJTb-
HBIM 33JIaHUEM,
MOJITOTOBKA
pedeparos.

PaboTa c 1eKImoOHHBIM MaTepUajIoM,
OCHOBHOM M JIONOJHUTEIBHOM JINTE-
paTypoil, ”HTEpHET- pecypcamu, Moj-
roroska ordera 1o JIP

VYcrHblii onpoc,
MMMCHMEHHBIN OTYET,
TECTUPOBAHUE, pellie-
HUE 33/1a4 UHAUBUTY-
aJIbHOTO 3aJjaHusl, 00-
CyXaeHue TeM pede-
paToB.

3 | Dnekrpuue-
CTBO U MarHe-
TH3M.

IlogroroBka k
JIP,  pabora
HaJ UWHJIWBH-
NyallbHbIM 3a-
JaHueM, MOMI-

Pabota ¢ JIeKIMOHHBIM MaTepHATIOM,
OCHOBHOM M JOITOJIHUTEILHOM JIUTE-
paTypoy, UHTEPHET- pecypcaMu,
MMOAroToBKa otdeTa 1o JIP, moaroTos-
Ka ordera 1o JIP

YcerHbI onpoc,
IMICHbMEHHBIA OTYET,
TECTUPOBAHUE, pelie-
HUE 3a]1a4 UHIUBUIY-
aJILHOTO 3a1aHus, 00-

HaJ WHIWBU-
yallbHBIM 3a-
JaHueM, Moj-

paTypoi, HHTEpHET- pECypCcamH, Moj-
roroBka oruera mno JIP

rOTOBKa  pe- cyxaeHue TeM pede-
(beparos. paToB.

4 | OnTuka. [ToaroroBka k | PabGoTa ¢ 1eKIIMOHHBIM MaTepHaioM, | YCTHBIN ompoc,
JIP,  paboTa | OCHOBHOM U JOTIOJHUTEIHHOM JINTE- MMACbMEHHBIA OTYET,

TCCTHUPOBAHUEC, PCIIC-
HHUC 3a1a4 UHOAUBU Y-
AJIbHOI'O 3aJ1aHUs], 00-

aIbHBIM 3aj1a-
HUEM, TMOATro-
TOBKa pede-
paToB

paTypoii, ”HTEpHET- pecypcamu

rOTOBKa  pe- CyXJeHue TeM pede-
(bepartos. paTtoB.
5 AtomHas du- Pabora wax | Pabota c nekuuoHHBIM MaTepuanioM, | Pemenue 3amad unau-
3UKa WHIUBUIY- OCHOBHOM M JIOIOJTHUTEILHOMN JIUTE- BUyaJIbHOTO 3a/1a-

HUsA, 00CYXICHUE TEM
pedeparos.

7.2 KoHTpOJIbHBIE BONPOCHI /LISl CAMONIPOBEPKH

Pa3nen (Tema)
JUCHMILIAHBI

KoHTpoabHBIE BONIPOCHI /151 CAMOINIPOBEPKH

duznueckue oc-
HOBBI MEXaHUKH.

1. Kunemaruueckue ypaBHEHHUS, IEpeMeEIleHUE, CKOPOCThb, YCKOPEHHUE.
CKOpoCTh U YyCKOpPEHHE ITPH PAaBHOIIEPEMEHHOM JIBUYKEHUH.

2. Tloxo# m paBHOMEpHOE MPsIMOJMHEHHOE NBMXeHne. [IpuHIMn oTHOCH-
TEJIbHOCTH, IOCTOSIHCTBO CKOPOCTH CBETa (MOCTYJIaThl DUHINTENHA).

3. 3akonwl gquHamuku (HproToHA) )i MaTepHanbHOW TOYKH, MX B3aMMO-
CBs3b. VHepruaibHble U HEMHEPIMAIbHbIE cUcTeMBI oTcueTa. Cuia u mac-

ca.
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4. VYpaBHEHUE IBW)KEHUS MaTepUAIbHOM TOUKH MU TNPUMEPHI PEILEHHUS.
Hmnynbe Tena 1 MMIYJIbC CHITBI, CBS3b MEXKTy HUMH.

5. 3aKkoH COXpaHEHMsI MUMIyJIbCa B MEXaHHYECKHUX CHCTEMax M OMoJoru-
4eckux oObekTax. OOIue MOHATHS CHIIBI KaK CKOPOCTHM M3MEHEHHUS UM-
nyibca. Cuibl B IpUpoJie (Cuila TAXKECTH, CUJla TPEHHUs, YIIPYTHe CUJIbl, CU-
JIbl TPEHUS U Ap.).

6. 3HaueHMe cu IEHCTBYIOUIMX B MPUPOJIE AJIS KHU3HEIEATEIbHOCTH OUO-
JIOTHYECKUX OOBEKTOB U MX MPAKTHYECKOE MCIOIH30BAHUE B arpOTEXHUKE
(cymmnibHbIE, 36pHOOYUCTUTENbHBIE, 3€PHOPA3IEINTENIbHBIE U Ap. Mallu-
HBI).

7. Mexanudeckass paboTa M MOIIHOCTb. DHEPrusi Kak oOmas Koynye-
CTBEHHAsl Mepa Pa3InYHBIX (POPM JBUKECHUS MATEPUH U BUIOB B3aUMO/ICH-
CTBUS.

8. Kunermueckas v moTeHIIATbHAS SHEPTHSL.

9. 3axoH COXpaHEHMs U NMPEBPALLIECHUS SHEPTUU B MEXAHUKE.
KunemaTnka 1 JMuHAMHMKA TBEPAOIo TeJia.

10. ITonstue TBepaoro Tena. KuHemaTnka M 3aKOHBI JAMHAMHUKHU Bpalla-
TEJBHOTO IBMKCHUSI. MOMEHT CHJI, MOMEHT HHEPIIMH, MOMEHT UMIYJIbCca |
MUMIIYJIbC MOMEHTA CHJIBL. Y paBHEHHUE JIBUKCHHS Bpallarommxcs teia. Mo-
MEHTbI HHepLUH HeKoTopbIX Tell. Teopema LlTeiiHepa. 3akoHbI U3MEHEHUS
M COXpaHEHHs] MOMEHTA MMITyJbCa M DHEPTUU C y4eToM BpameHus. [Ipu-
MEHEHHE OCHOBHBIX 3aKOHOB U MOHSATHH MEXaHUKHU B CEIbCKOXO3SIHCTBEH-
HOM TEXHHKE.

MexaHn4eckue KoJie0aHus M BOJIHBI.

11. O6mwme cBeacHusi 0 KoneOaHusXx. KnHemaTnka u JHHAMHKA TapMOHU-
4eCcKOoro KosiebaresnbHOro JBumxeHus. Kpasuynpyrue cuibl. duznyeckuid,
MaTeMaTHYECKUH U MPYKUHHBIA MasTHUKH. DHEPTUs TAPMOHUYECKUX KO-
neGanuii. CBOOOHBIE M BBIHYXKAECHHBIE KoneOaHus. MexaHnueckuil pe3o-
HaHC. Pe3oHaHC U aBTOKONe0aHUS B KUBBIX OpraHu3sMax u TexHuke. Cio-
KEeHHe KoJleOaHui.

12. BonHoBoi#i mporiecc. Tumsl BoJH. YpaBHEHHE BOJHBI, BOTHOBOH (POHT,
uHTepepeHIMs BOJIH, NpuHLHUI [ folirenca-dpenens.

DJIeMEeHTbI MEXaHHUKH H CIUIOLIHBIX Cpefl.

13. O6ume cBoiicTBa XKHUIKOCTEH U Ta30B. YpaBHEHUE PAaBHOBECHS U JBH-
KEHHUS KHUJIKOCTH.

14. VpaBuenue bepuynnu? Kosdouruenr Bazkoctu?

15. ®opmyna Ilyaszeitna? @opmymna Ctokca?

16. Ckopocts Tena Bbipaxaercs popmymoit V =2-5+0.2t Hajitu nepeme-
nieHue tena yepes 20c¢ mociie Havasa JIBHKEHUS.

17. Teno, 6polieHHOE BEPTUKAILHO BBEPX, OBLJIO HA BbICOTE 8,6 M JIBa pa3a
C MPOMEKYTKOM BpeMeHU 3 ¢. HaliTh Ha4albHYyI0 CKOPOCTb.

18. apuk maccoii 300 T ymapuics 0 CTeHKY B OTCKOYMI OT Hee. Omperne-
JUTh UMITYJIBC, TTOJYYEHHBI CTEHKOM, €CIM B IOCJIEIHUNA MOMEHT IEpes
yIapoM IIapuK uMell ckopocTh 10 M/c, HampaBiieHHyr0 moa yriaoMm 300 k
MOBEPXHOCTHU CTEHBI. Y 1ap aOCOJIIOTHO YIPYTHH.

19. Tenmo maccoif 2 KT ymajno ¢ BBICOTHI 8 M M yriTyOMIIOCh B CHeT Ha 1,5 M.
OnpenenuTts CpeIHIO CUITy CONPOTUBIICHUS CHETA.

20. Moot Maccoit 5 Kr ymapser 1mo HeOOIbIIOMY KYCKY JKene3a, JexKare-
My Ha HakoBajibHe. Macca HakoBanbHU 100 kr. Maccoil kycka »xenesa npe-
HeOpeub. ¥Yaap Heynpyruii. Onpenenuts KIIJ[ ynapa monoTa npu gaHHBIX
YCJIOBHSX.

21. Ha mummHIp, KOTOPBIA MOKET BpalIaThCsl OKOJIO TOPU3OHTAIBLHOM OCH,
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HaMOTaHa HUTh, K KOHITY KOTOPO# MPHBs3aH Ipy3uK. [[BUrasch paBHOYCKO-
PEHHO, Tpy3HK 3a 3 ¢ onyctuics Ha 1,5 M. OnpenenuTs yrioBoe yCKOpEeHUE
IWTMH]IPA, €CJIN €T0 PAJANyC paBeH 4 cM.

X= ZsinEZt + 0.57Z'j

22. MasieHbKO€ TEJIO0 COBEpLIaeT KOoJeOaHHs 4 . Haiitn
aMILUIUTYNly, TIepUOJl, HadajdbHyl0 (a3y KojlebaHWi, a TaKkKe MaKCUMallb-
HYIO CKOPOCTb M YCKOpEHHUE Tea (X AaHo B cM, t B).

[Tnockas BosHA pacmpoCTpaHIETCs BOJb MPSMOKN CO CKOpocThio 20 m/c.
JIBe TOUKM, HAXOASAILIMECS HAa 3TON MPSAMON Ha paccTOsIHUM 12 M 1 15 M oT
HMCTOYHMKA KOJIeOaHMH, KoJeOMoTCs ¢ pazHocThio (a3 0,757 . Haltu mym-
HY BOJIHBI, HAITUCATh YPABHEHUE BOJIHBI U HATH CMEIICHHE YKa3aHHBIX TO-
YeK B MOMEHT BpEMEHH, paBHBIN 1,2 ¢, ecau amriuTyna kojaebanuit 0,1 m.

MonexyinsapHas
bu3MKa U TepMO-
JTUHAMUKA.

Mouaexyasipao — Kunernueckas Teopus.

1. WneanbHblil ra3? DOMOupudeckue 3aKOHbI UACATBHOTO raza?

2. Kak 3anmceiBaeTcsi ypaBHEHHE COCTOSTHUTa3a?

3. OcHOBHOE ypaBHEHUE KMHETUYECKOU TEOPUH ra3oB (7S AaBJICHUS, I
temneparypsl). CpeHss KUHETUYECKasi SHEPTUsl IOCTYNATEIbHOIO JIBUXKE-
HUS MOJIEKYII

4. Ta3 B mojie TsaroteHusi, bapomerpudeckas popmymna. Atmochepa ma-
HeT. 3aKoH pacnpenenenus boabiiMaHa, ero yHUBepCalbHbBIN XapakTep.

5. VYmpyroe m Heynpyroe CTOJKHOBEHHE YacTUIl (MOJeKyi). DhheKkTus-
Hoe ceueHune. CpeqHee YUCI0 CTOJIKHOBEHUN U CPeIHAS UTHHA CBOOOIHOTO
npobera Mosnekyi. [IpakTrueckoe NOHATHE BaKyyMa.

6. Jduddysua? TermnonpoBoaHOCTH? BHYTpEHHEE TpeHUE?

7. OOIIHOCTH MOJIEKYJISIPHO-KUHETUYECKOTO MEXaHU3Ma SIBIICHUM TIEPEHO-
ca, K03(ppULMEHTHI MepeHoca, 3aBUCUMOCTb UX OT TeMIIepaTypbl

8. Ocmoc, OCMOTHYECKOE JaBJIEHHE W €r0 POJIb B JKU3HEICSTEIHHOCTH
pacTeHuil. ArpoHOMHUYECKHE MPUEMbI PEryJIMpPOBaHUS BOJHOTO peXHUMa B
nouse (pukaTrka, 00pOHOBaHUE).

9. Temnonepenaua. [ToHsTHE HanpaBIEHHBIX TPOLIECCOB.

PeasibHble rasmi.

10. OTk1OHEHHE CBOMCTB ra3oB OT MIEAIBHOCTU. MEXMONIEKYIIpHOe B3a-
WMOJICVCTBUE, YHEPTUS B3aUMOAECHUCTBHUS MOJIEKYJI, KPUTHYECKOE COCTOSI-
HUE BEIIeCTBa.

Kuakoe cocrosinme.

11. [JaiiTe XxapakTepUCTHKY >KHMJIKOTO COCTOSIHMS, CTPYKTypa >KUAKOCTH,
O6mkHuM nopsaaok. [ToBepxHOCTHOE HATSKEHUE.

12. Ucnapenne, KUTSTYCHUE JKUAAKOCTEH. TepMoperyssius >KUBBIX Opra-
HU3MOB. BriusiHue mOBEpXHOCTHBIX U KAUJUIAPHBIX SBICHUH Ha CTPYKTYPY
MOYB, X POJIb B IpoOIEccax XU3HEACSITEIbHOCTH YeJIOBeKa, )KUBOTHBIX U
pacTeHui.

Kpucraniuyeckoe cocrosiuue.

13. Kpucrannuueckue u amopdHbIe Tea, UX OTIHYUE?

14. JTepexTor B kpuctamuiax. TerioBoe pacmmpeHne TBEPAbIX Tel. Tero-
€MKOCTh TBEpAbIX Tell, 3akoH J{rononra u I1tu. [lnaBnenue TBepabIX Tell.
15. MexaHndeckue CBOMCTBA TBEPIBIX TEJ, YIPYrHe M TUIACTUYECKHE Je-
¢dopmanuu, 3akoH I'yka

OcCHOBBI TEPMOAUHAMMKH.

16. Kak hopmynupyercst mepBblii 3aKOH TEPMOAMHAMUKHI

17. Yemy paBHa BHYTPEHHSISI DHEPTHUs UICATHHOTO Ta3a?

18. Yemy paBHa paboTa UeaqbHOTO T'a3a B PA3IMYHbIX H30IPOLeCcCcax?

19. O6parumbie 1 HeoOpaTuMbIe Tporecchl? CaMOPErymsIus W yCIOBUS
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CYLIECTBOBAHMS )KUBBIX OPraHU3MOB
20. TIpuMeHeHne epBOro U BTOPOTO HAYaI TEPMOJAUHAMUKH K )KHBBIM Op-
raHu3Mam.

21. IIpeoOpa3oBaHue >HEPTUU U POJIb (HPU3UKO-XUMHUECKUX IPOLECCOB B
Onosornuecknux o0bekTax. Bompockl OnodHEepreTuku, OMoMexaHuKH, OHuo-
AKYCTHKHU ¥ OMOHHKU JIJISl arpOUHKCHEPHUH.

22. Tlog xakuM JaBJICHHEM HaXOJUTCS B OaJUIOHE BOAOPO, €CIM €MKOCTh
6amtona 10 TUTPOB, a KUHETHYECKAs! YHEPTUS MTOCTYMATEILHOTO JIBUKECHUS
BCEX MOJIEKYJI Bojiopoja paBHa 7,5-10 JIx?

23. TommuHa nepeBsHHON cTeHbl paBHa 12 cM. Kakoii nmomxHa ObITH TOJ-
IIMHA KUPIUYHOM CTEHBI, 4TOOBI OHA 00Ja/iana TaKkoi e TeIIONPOBOAHO-
CTBIO, KaK U aepeBsiHHasA? Koadduiment rermmonpoBogHOCTH iepeBa paBeH
0,17 Br/m*K, a kupriraa 0,69 Bt/m-K.

24. OguH KuIOMOJb Ta3za m3obapuuecku Harpeaercs oT 200C mo 600C,
npu 3ToMm ra3 noryomaer 1,2-107 JIx temia. OnpeneauTh YUCIO CTENEeHER
cBO0OO/BI MOJIEKYJ Ta3a, MpUpalIeHHEe BHYTPEHHEH 3HEpruu rasa, paboty
rasa.

25. TermoBast mammHa padoraet mo ukiay Kapao. Temmepartypa HarpeBa-
tenst 3270C. Onpenenuts KIIJI nukna u reMneparypy XojJoAuIbHUKA TEIl-
JIOBOW MAIITMHBI, €CIH 3a cyeT 2 KJK TernoThl, HOoJy4YeHHOM OT HarpeBare-
751, MamuHa coBepiaet padory 400 k.

26. Apron maccoii 4 T 3aaumaet oobem 0,1 1M3 moj 1aBIeHUEeM 2,5
MIla. Haiitu TemnepaTypy rasza, CuiuTasi €ro HeajibHbIM.

K cranbHOl pOBOJIOKE JUIMHOW 2 M M paguycoM 3 MM IOJIBEILIEH I'Py3 B
200 xr. Yemy paBHa paboTa pacTsHKEHUS TPOBOJIOKHU?

DIIeKTPUUECTBO U
MarHeTu3M.

DJIeKTprYecKoe 1moJie HelmoABMKHBIX 3apsi10B.

1. O uem roBopur 3akoH KynoHa, rpaHHIIBI €M0 IPUMEHUMOCTH.

2. Yro Ha3pIBaeTCs HANPSKEHHOCTHIO M MMOTEHIIAIIOM DJIEKTPOCTaTHYIE-
cKoro nojsi. CBsA3b MEKIY HUMMU.

3. DIEeKTPOeMKOCTh, KOHACHCATOPHI. DHEPTHUS SJIEKTPOCTATHUECKOTO MO-
ns. [lone B cpene, AMAIEKTpUYECKas IPOHULAEMOCTb. DJIEKTPOCTaTHIECKAS
3aIlNTA.

Iousipu3anus 1M NEKTPUKOB.

4. TIpoBOJHMKH U JUAJIEKTPUKU. J{UIIOJIb B 2JIEKTPUYECKOM ToJie. Buabl
nosispu3anuu. [lonspusyeMocTb aTOMOB U MOJIEKYII. DJIEKTPUUECKOE T10JIE
B JURJIEKTpUKE. J{nanekTpudeckas NpOHUIIAEMOCTh, €€ 3aBUCUMOCTb OT
TEMIIEPATYPHI.

IToCcTOAHHBIN YJIEKTPUYECKHH TOK.

5. YcnoBus CylIecTBOBaHUS U XapaKTEPUCTUKH IMOCTOSHHOTO TOKA.

6. buosnextpuyeckuii noreHIManM U 6UOTOKU. TOK MPOBOAMMOCTH.

7. ®opmynupoBka 3akoHa Oma /7151 3aMKHYTOU LIEeNH, €€ OTHOPOAHOIO U
HEOJHOPOJHOI0 Y4aCTKOB.

8. TepMoMeTpbI CONPOTHUBIICHHS U dIIEKTPUIECKHE TeH30MeTphl. Hu3ko-
BBICOKOTEMIIEPATYPHAsl CBEPXIIPOBOIUMOCTb.

9. DiekTpUYecKHe MPOIECChl B OMOJIOTHYSCKUX 00BEKTaX.

10. DneKTpOonpPOBOAMMOCTD PACTUTEIBHBIX U )KUBBIX OPraHU3MOB, €€ MpH-
poJia M1 METO/IbI PETUCTPALIUH.

MarnuTHoe nmoJie. JIeKTPOMarHUTHAsi MHAYKIUS.

11. MaruautrOe niosie 3emun. [Ipupoma MarHuTHOTO TOJIA.

12. Bexktop MarHUTHOM MHAYKUIMU. MarHuTHbIN oToK. 3akoH buo-Casapa-
Jlamutaca ¥ MpUMeEpBI pac4eTa MarHUTHOT'O TOJISL IPOCTEUIINX KOHTYPOB C
TOKOM.
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13. MaruauTtHOe TI0JIe ABIKYIIerocs 3apsiaa. Cuna Ammepa u cuia JlopeH-
na. BzanmopencTeue napamuiesibHbIX TOKOB. MarHuTHbBIE CBOMCTBA BelllE-
CTBA.
14. SIpneHue 37AE€KTPOMArHUTHOM MHIYKIIUU. DIEKTPOABUKYIIASL CHJIA UH-
TYKLUH.
15. IIpoucxoxaeHrne OMOTOKOB. DIEKTPOMArHUTHBIC TIOJISI dKUBBIX Opra-
HU3MOB. DKCIIEPUMEHTAIIbHbIE MPOSIBICHUS AIEKTPOAMHAMUYECKHUX sIBJIE-
HUH, 3JIEKTPOMarHUTHBIE CENapaToOphbl B arPOUHKEHEPHH.
DJIeKTPUYECKHUI TOK B ra3ax M pacTBOPax 3JeKTPOJIUTOB.
16. Dnekrpudeckuii Tok B raze. [Ipomecchl HOHU3ANNUN U PEKOMOUHAIIHH.
DeKTPONPOBOAHOCTh CIA00MOHN3UPOBAHHBIX ra3oB. IloHsATHe 0 mIa3me.
17. DnexkTpudeckuil TOK B KUAKOCTU. DINEKTPOJIN3. XUMUUECKHE UCTOUHHU-
ku ToKa. [IpunHImn neicTBust akkymyssitopa. @uzndeckoe JeiCTBUE IJIEK-
TPUUECKOIO TOKA.
18. DnexTponpoOBOAHOCTH METAIUIOB U MOJIYIPOBOIHUKOB.
19. [TpoBOTHUKH, MTOTYIIPOBOAHUKHA H U30JIATOPHL. 3aIlOTHEHUE SHEPTeTH-
yeckux ypoBHeu. [Ipunuun [laynny.
20. CobcTBeHHAs U IPUMECHAS TPOBOIUMOCTH MOIYIIPOBOAHUKOB. DoTO-
cornpoTtuBiieHue. TenaoBU30pkI.
KoHTakTHBIE 1 TepMO3JIeKTPUYECKHe SIBJICHHSA.
21. TepMO3JEKTPOHHAS SIMUCCHSL. DJICKTPOHHBIE JaMIibl. JIaMIIoBbIE BBI-
HPSIMUTENN U YCUIIUTEHN IEPEMEHHOI0 TOKA.
22. DneKTpOHHO-ITy4eBasi TPyOKa U ee MPUMEHEHNE B COBPEMEHHOM TeXHHU-
Ke.
23. KoHTakTHast pa3HOCTh MOTEHINATIOB. TePMOAIIEKTPUYECKHE SIBICHHUS.
Tepmonapa 1 TepModsIeMeHT. Y CTPOHCTBO M IPUHLUI paboTHI p-N-
nepexoza. [lomyrnpoBoJHUKOBBIE TPUOOPHI U UX HCIOIb30BAaHUE B arpo-
TEXHUYECKHUX MCCIIEA0BAaHUSAX.

DJIeKTPOMarHuTHbIe KoJie0aHusl U BOJIHBI..
24. TIpoueccsl nepeadn 3IeKTPOMarHUTHBIMU BOJIHAMH B OMO00BEKTaX U
UX MPUMEHEHHE B aBTOMATU3UPOBAHHBIX TEXHOJIOTHS TPOU3BOJICTBA, Mepe-
pabOTKH U XpaHEHUs CEITbCKOXO0351IICTBEHHON MPOTYKIIUH.
25. ®uznveckoe U OMOIIOTUYECKOE EHCTBUE ONTHYECKUX U3ITyYCHUN Ha
PaCTUTENbHBIN U )KUBOTHBIN MUD.
«JIEKTPUYeCcTBO U MarHeTH3M»
26. D/1C 6arapeun 12 B. Hanbonbmas cuna Toka 5 A. Kakast Haubonbiast
MOIIIHOCTh MOXKET BBLICIUTHCS Ha MOAKIIOYEHHOM K OaTtapee pe3nucTope C
IIEPEMEHHBIM CONIPOTUBJIEHHEM Jlammnouka 1 peocTar, COEJUHEHHBIE T10-
CJIeIOBAaTEIbHO, IPUCOEANHEHBI K UICTOYHHUKY ToKa. HanpsikeHue Ha 3axu-
Mmax jamnouku 40 B. Conporusnenue peocrata 10 Om. Bremnss nens no-
Tpebaser moutHocTh 120 Bt. OnpenenuTs cuity ToKa B IIETH.
27. JIBa napasuienbHbIX OECKOHEUHO JUIMHHBIX MTPOBOJIA, 10 KOTOPBIM TEKYT
B OJJHOM HampaBJIeHUH TOKH 60 A, pacniosioxkeHsl Ha paccTostHuM 10 cMm
Apyr oT apyra. OnpenenuTb HHIYKIMO MarHUTHOTO I0JIS B TOUKE, OTCTO-
SIIEeN OT OJTHOTO MPOBOJIHUKA HA PACCTOSIHUU 5 CM U OT JPYTOTo - Ha pac-
cTosHUHU 12 cm.
28. Tlpu 51eKTpoI3e pacTBOpa CEPHOM KHUCIOTHI pacCXOAyeTCs] MOITHOCTE P
= 37 Bt. OnpeaenuTs CONPOTUBIICHUE 3JEKTPOIUTA, eciH 3a Bpemst t = 50
MHH Bbigensercas m = 0,3 r Bogopo/a.
29. A30T HOHM3HPYETCS] pEHTTEHOBCKUMU Jiydyamu, OnpeeTuTh MpOBOIH-
MOCTb a30T4, €CJTH B KayKIOM KyOHYeCKOM CaHTHMETpe Ta3a Haxomures 107
nap HoHOB. [10ABM>KHOCTb MOJIOKUTEIBHBIX MOHOB paBHa 1,27 , a oTpula-

14



TenbHBIX 1,81 cMm ’/B c.

30. Uemy paBHO OTHONICHHE YK CIIa CBOOOIHBIX AIEKTPOHOB B EIMHHUIIC
o0bemMa y BUCMYTa U CYpbMbI, €CIIU IPU HarpEeBaHUU OJTHOTO U3 CIIaeB Ha
100 K Bo3nukaer tepmo-O/IC 0,011 B?

31. Cuna Toka B IIeMH, COCTOSIICH U3 TepMOIIapbl U TalbBaHOMETPa COMpPO-
tuBnennem 80 OM paBHa 2 MKA 1ipu pasHocty craes 350 °K. Onpeenuts
COTPOTHUBIICHUE TepMoTIaphkl, eciu e€ mocrossHHas 47,9 MxB/K.

32. B uens nepemenHoro Toka Hanpsbkenuem 220 B u gacroroit 50 '
BKJIFOUEHBI [1OCJIEIOBATENbHO EMKOCTD 35,4 MK}, aKTUBHOE CONIPOTHUBIIE-
Hue 100 OM u unayktuBHocts 0,7 ['n. Haiitu cuny Toka u najeHue
HanpspKeHUs Ha EMKOCTH, OMUYECKOM CONPOTUBJICHUH U UHAYKTUBHOCTH.

Onruka

BoaHoBasi 1 reoMeTpryecKasi ONTHKA.

1. KopmyckynspHas ¥ BOJIHOBas TEOPUU CBETA.

2. DneKTpoMarHuTHas Teopus cBeta. [loHsATHE 0 KBAHTOBOW TEOPUU CBE-
Ta.

3. Kak popmynupyroTcst ¥ 3aMCBHIBAIOTCS 3aKOHBI OTPAKEHUS M ITPETIOM-
JICHUS CBETa, IIOJHOE BHYTPEHHEE OTpaKEHHE.

4. TIpuOopsl reOMETPUYECKON ONTUKH (JIMH3BI, JIYIIBI, 3epKajia, MUKPO-
CKOIT 1 T.J1.)

5. ®otomerpus. Cuia cBeTa, CBETOBOM MOTOK, OCBEIIEHHOCTb. [lormome-
Hue cBeta. [loHaTue o pU3noI0rnuecKoM AeHCTBUU CBETA.

6. Wurepdepenius cBera, yCIOBHS MOSIBICHUS CTATHUECKONW HHTEpde-
peHunoHHOM kapTuHbl. [IpocBernenue ontuku. MHTepdepomerpsl, ux uc-
MOJIb30BaHHE.

7. Judpakuus, mudpakius oT menu, 1udpakinuonnas pemerka. [Tonstue
o rosorpadun. PeHTreHoBcKas nudpaxiusi, peHTTeHOCTPYKTYPHBIN aHaAIN3
U ero NpUMeHeHHe K OMoornyeckuM oobekTaM. [IpocTpancTBeHHAs
crpykrypa JJHK u PHK. Pa3pemaromnas cnocoOHOCTh ONTHYECKUX TPHOO-
pOB.

8. EcrtecTBenHslil u monsipu3oBaHHbIN cBeT. [lonspu3anus ceTa mpu oT-
paskeHUH U IpenomiieHur. 3akoHbsl Matoca u bproctepa.

9. JIBoitHoe nydenpenoMieHue B kpuctamiax. [lomsponel. OnTudeckas
aKTUBHOCTb, CAXapOMETPHs, HCIIOJIb30BAHUE SIBICHUS BPAIIEHUs IIOCKO-
CTH TIOJISIPU3ALUHU B MOJICKYJISIPHOI OMOJIOTHH.

10. Aucnepcus ceera. CriocoObl HAOMIOACHUS AUCTIEPCUH cBeTa. Teopus
aucriepcun ceeta. HopmasbHas u aHOMalibHas TUCTIEPCHH.

11. lornomenue cera, 3akoH byrepa. CrieKTpsl IOTJIOMIEHUS

12. Paccesnue cBerta. Paccesinue cBeta B atmoctepe. buodusmnueckue sB-
JICHHS TIPU B3aUMO/JICHCTBUHU CBETA C BEIIECTBOM.

13. Yro Ha3bIBalOT aOCONIIOTHO YEPHBIM TeIoM. 3akoHbl Kupxroda, Creda-
Ha-bonpMmana, Buna.

14. KBanTs! (poTOHBI) M UX XapakTepucTHku. ['enrosnepreruka. [Ipume-
HEHHE CONIHEYHOro n3nydeHus B AIIK.

15. B ueM 3akit0uaroTCcsl BHEIIHHUMA, BHYTPEHHUN (POTOIPPEKTHI.

16. Kak 3amuceiBaeTcs paBHeHHE DHHINTEHHA i1 BHEITHETO (oTodhdek-
Ta. POTO37IEMEHTHI U POTOYMHOXKUTEINHN, UX IPUMEHEHUE B aBTOMATHKE U
dboTomMeTpHH.

17. Yto Bam u3BectHO 00 ncnomns3zoBanuu CBY-, UK- u Y ®-uznyuenwuii B
texHosorusix AIIK nns nepepaGoTku 1 XpaHEHUS MUIIEBON MPOTYKIIHH.
18. Ha y3ky1o mienb najgaeT HopMaabHO MOHOXPOMAaTHYECKUH CBET. YTOJ
OTKJIOHECHHSI JIy9€H, COOTBETCTBYIOITUX BTOPOI CBETION MU(DPpaKIIMOHHON
nosioce, 0= 1°. CKOJIbKMM JUIMHAM BOJIH IQJAIOIIET0 CBETA PaBHA IIMPHHA
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ienu’?

19. Mudpaknuonnas pemierka conepxut 100 mTpuxoB HA MM JJIUHBI.
Onpenenutsd JUIMHY BOJIHBI MOHOXPOMATHYECKOTO CBETA, MAAI0IIero Ha
pEIeTKY HOPMaJIbHO, €CJIN YTOJI MEKY IByMsSI MaKCUMYMaMHU [EPBOTO MO-
psaka 8°. OnpenenuTs 00Ilee YUCIIO TTIaBHBIX MAKCUMYMOB B THU(pakiiu-
OHHOM KapTHHE.

20. Tlox xakuM yrioM JOJDKEH MajaTh MMy40K CBETa U3 BO3/yXa Ha MOBEPX-
HOCTB JKHUJIKOCTH, YTOOBI PH OTPAKEHUU OT JTHA CTEKJISTHHOTO cocyaa Nl =
1,5, HanostHEHHOTO BOJIOM N = 1,33, cBET OBLI MOJHOCTHIO MOISPU30BAH?
21. CKOJBKO PHEPIUU U3ITy4aeTcs B IPOCTPaHCTBO 3a 10 9acoB ¢ ruiomaan
naxotHoi 3emi I ra, umeromeid temnepatypy 27°C? CuuraTh NOYBY 4ep-
HBIM TEJIOM.

22. ®otoH ¢ ’Hepruei 0,8%* 107 ik 6511 paccesi ripu 3¢ dexre Komnrona
Ha cBOOOHOM 371eKTpoHe Ha yroi 180° . Onpenenuts KHHETUYECKYIO
SHEPTHIO AIIEKTPOHA OT/IAUH.

23. KBanTtsI cBeta ¢ sueprueit 7,8*%10-19 JIx BBIpBIBAIOT (HOTORIEKTPOHBI
13 MeTaila ¢ pabotoii Beixonaa 7,2 10-19 Jx. Halitn MakcMMalIbHBINA M-
IyJIbC, IEpeAaBacMblii IOBEPXHOCTU METAJLIa IIPH BBIJIETE IEKTPOHA.

AtoMHas pusnka

CtpoeHue aToma. DjieMeHThl KBAHTOBOW MEXaHUKH.

1. Kak dhopmynupyrores nocrynarsl bopa. bopoBckas Teopust atoma Bo-
J0pOZa U BOJOPOJHONOJO0OHBIX HOHOB, €€ HEJIOCTATKH.

2. Kakwue kBanTOBBIE ynciia Bam n3BectHpI? MHOTORIIEKTPOHHBIE ATOMBI U
NEpUOANYECKUN 3aKkOH MeHnpeneesa.

3. Kakwue Buapl BUIBI paliOaKTUBHOTO pacraaa u u3nydeHuii Bam u3-
BECTHBI?

4. Kak popmynupyercs 3aK0H paAMOaKTUBHOIO pacnaga. CTpoeHue aTo-
Ma. CTaOuIbHBIE M PaInOAKTUBHBIE H30TOIIBL.

5. CoBpeMeHHbIE METO/Ibl PAAMOXUMHH U PaInOONOJIOTHUH.

6. Ilpupona Bo3neiicTBUS paJlOaKTUBHOTO U3TYUYEHUS HA KHUBBIE Opra-
Hu3Mbl. KocMuueckuit GoH 1 MyTanuu.

7. KBaHTOBBIE reHepaTOpsI (J1a3epsbl), UX UCIOIb30BaHHE, IEPCIEKTUBbI
npuMeHeHus (cemuHap). buonoruueckoe aeiicTBre Ja3epHOro U3TyUEHUS.
8. Hyxuonsl. Ctpoenue sijep, Npupoja sSAepHbIX CUJI, YCTOHYMBBIE U He-
YCTOWYHMBBIE SIpa.

9. HckyccTBeHHast paJlOaKTUBHOCTb. DHEPIrus CBSI3U U JEPEKT MacChl
aTOMHOTO si7ipa. MeXaHu3M sIIepHBIX peakiuil. Peakiuu neneHus u cCuHTe-
3a.

10. Llennble saepHble peakuuu. TepmosinepHble peakuuu. JHeprus ColH-
na u 3Be3n. Kocmuueckue nyun. OnemeHTapHble 4acTHIlbl. [Ipumenenne
paZvOaKTUBHBIX U30TOIOB.

11. buonoruvyeckoe NEWCTBUE HMOHU3UPYIOUIUX HM3ITYYCHUH M 3aluTa OT
HUX.

12. Vcniosib30BaHMe SICPHON SHEPTHHA. ATOMHAS SHEPTHS H OKPYXKaroIast
cpena.

13. YUemy paBeH paamyc 3TOW OpOMUTHI, €CIIM W3BECTEH OPOHUTAIBHBIA MO-
MEHT 3JIEKTpOHa?

14. Pa3nuna Mexay rojoBHbIMU JUHHUSAMH cepull Jlaiimana u banbmepa B
JUIMHAX BOJH B CIIEKTPE aTOMapHOro Bojopoaa pasHa 534,7 um. Omnpene-
JIUTH I10 3TUM JIaHHBIM NIOCTOSAHHYO [imanka

15. Onpenenuth (B ATWHAX BOJH) CIIEKTPaJIbHbIC JAMANAa30HBI, TPUHAAJIE-
xamue cepuam Jlaitmana u banemepa.

16. Yem oTimuaercs 1Mo CTPOEHUIO SAPO JIETKOTO M30TONA Teius OT siipa

16



CBEPXTSDKEIIOT0 Bofopoaa (TpUTHs)?

7 Haiitu IIOCTOSIHHYIO pacliaia paaus, €ClI €ro Iepuoj Ioiypacrana
T=1550ner.

18. Ipu pacmane n3otomna pocdopa 15P* u3 syapa ero aroma BeIGpachBa-
€TCs 3JICKTPOH M HEWTpHHO. Hamucarp sIepHyr0 peakiuio pacriaia u30To-
na ¢ocdopa u onpenenuts unciaa AN1 u AN2 aToMoB, pacnagarommxcs 3a
npomexxyTku Bpemenu At;= 10 gneit u At; = 1 ¢. [lepBonavyaibHOE YHCITO
atromoB N, = 1,9-1019

19. CKoBKO SHEPTUM BBIICISACTCS NPU 0O0pa30BaHUU OJHOTO TpamMma re-
JIMsI U3 TIPOTOHOB U HEHTPOHOB?

IIprMepsbI TeCTOB VISl TEKYIEr0 KOHTPOJISA 3HAHMIA:
OmnpenejieHne MOMEHTa HHEPIIUM MaX0BOI'0 K0Jieca U CUJIbI TPEHHS B omope.
Bapuanr 4.
1. Kakue Buabpl MEXaHUYECKOM SHEPTUU BbI 3HAETE?
a) KUHeTH4Yeckass  0) moTeHUuanbHas B) KHHETHYECKas U MOTEHIUAIbHAS
1. Ha yto pacxoayercs NOTEHIIMAIbHAS YHEPTUS TUPU, KOTOPOM OHA 00JIaaeT B BEPXHEM MOJIOKCHHUH
[IpU IBUKEHUH TUPU BHU3?
a) Ha KHHETUYECKYIO SHEPTHIO TUPU
0) Ha KHHETUYECKYIO SHEPTHUIO THPHU U KoJieca U Ha padOTy MPOTHUB CHJI COTIPOTUBIICHUS
B) Ha pabOTy MIPOTUB CUJI COIIPOTUBIICHUS
2. B Kakux eIMHHUIAX U3MEPSAETCS MOMEHT MHepLuu?
a) H'm 0) KI* M B) H
3.  Kak nBuxercs rups B yCTaHOBKe?
a) paBHOYCKOpPEHHO  0) paBHO3aMEIJIEHHO B) PaBHOMEPHO
4. UYewmy paBHA KHHETHYECKAsi SHEPTHUs Bpallarolerocs temna’?

a)W =mgt 6 w="" pw=1<
2 2
5. Yemy paBHa NOTEHIMATIbHAS YHEPTUS TeNa, HaXoAsdlerocs Ha 3emie?
a) W=0 6) W>0 B) W<0
Onpenenenne K03(pPUIHEHTA NOBEPXHOCTHOI0 HATSIKEHUS] METOAOM OTPbIBAa KOJIbLA.
Bapuanr 1.
1. Kak 3aBucuT cpenHee Bpems "oceanoro" cylecTBOBaHUS MOJIEKYI (BpeMs pelakcalun) oT TeMiepa-
Typbl? C NOBBIIIEHUEM TEMIIEPATYPhI 3TO BpEMS:
a) He U3MeHseTcsl 0) MEeJICHHO pacTéT B) UPE3BBIYAMHO YMEHbIIAETCS

2. B 4ém nprynHa NOSABIEHUS TOBEPXHOCTHOIO HATSKEHUA?
a) oOpasyeTcs MIEHKA, OrPaHUYMBAIOLIAS XKUJAKOCTh CHAPYKU
0) 13-3a HaJTUYHS TTOBEPXHOCTHOM SHEPTHH JKUJIKOCTh OOHAPYKUBAET CTPEMIICHHE K COKPAIIICHUIO
B) TaK KaK PacCTOSIHUE MEXK/Y MOJIEKYJIaMH B IOBEPXHOCTHOM
CJIO€ MEHbIIIE, YeM BHYTPH KHJIKOCTH
3. Cuina NOBEpXHOCTHOTO HATSKEHMSI HAIIpaBJICHA:
a) 10 KacaTelbHOM K MOBEPXHOCTH JKUJKOCTH, EPIIEHIUKYISIPHO
K y4acTKy KOHTYpPa, Ha KOTOPBII OHA IEHCTBYET
0) 1o KacaTeabHOM K MOBEPXHOCTH, O] YIIIOoM 45° K y4acTKy
KOHTYpa, Ha KOTOpBIH OHA JEHCTBYET
B) noJ yriioM 90° K MOBEPXHOCTH KUAKOCTU
4. Koo puuneHT moBepXHOCTHOTO HATSHKEHUS YUCIICHHO PABEH:
a) cuiie, IeMCTBYIOIEH Ha €JMHULLY JUIMHBI KOHTYpPa, OrPaHUYUBAIOIIEr0 TOBEPXHOCTh KUAKOCTH
0) cuie, ecTBYIOIIEH Ha BCIO JIMHY KOHTYpa, OTPAaHUYHBAOIIETO
MTOBEPXHOCTD )KUJIKOCTH
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B) CBOOOIHOM SHEPTHH OBEPXHOCTHOTO CJIOS KUAKOCTH
5. KoapunmeHT noBepXHOCTHOTO HATSHKEHUS JKUAKOCTH 3aBUCUT OT:
a) CHJI MOBEPXHOCTHOT'O HATSXKEHUS
0) IpUpPOABI )KUAKOCTH, HAINYMS IPUMECEH, YCIOBUM, B KOTOPBIX KHJIKOCTh HAXOAUTCS (B 4acT-
HOCTHU, OT TEMIIEPATYPHI)
B) OT (POPMBI U IUIOIIAAN OBEPXHOCTHU >KUIKOCTH
6. B kakux npenenax MOKeT U3MEHATHCSA KPAeBOM yroJ JUlsl HE CMAauMBAOIINX KHUIAKOCTEH?
a) ot 0° 71090°, 0) ot 0° bi o) 180° , B) ot 90° 10 180°.

I'panynpoBka TepMonapsl u onpeaeiaeHue eé yaeabHoi tepmol/IC.
Bapuanr 3.
1. B yem 3akiroyaeTcsi TEPMONIEKTPUUECKUE SABICHUS?
a) B BOSHUKHOBEHUH TepM0-I/[C B 3aMKHYTOH LI€TIH, COCTOSIIEN U3 ABYX Pa3HOPOJHBIX Me-
TaJUIOB, MECTA UX CJIOEB MOAEPKUBATH IPU Pa3HON TeMIlepaType;
0) B BOSHUKHOBEHUH TEPMOCOINIPOTUBIIEHUSI B IPOBOJHUKE;
B) BBLEIISIETCS] HEKOTOPOE KOJIMYECTBO TEIUIA B CBAsIX P MPOXOXKICHUH TOKA IO LIEMH, COCTOSIIIEH
U3 JIByX pa3sHOPOJIHBIX METAIJIOB.
2.. 3aBUCHT JT1 pabOTa BBIXO/1a OT XUMUYECKON PUPO/IbI METAILIA U COCTOSIHUS €T0 OBEPXHOCTH?
a) 3aBHCHUT OT 000UX (PaKTOpOB;
0) 3aBUCHUT TOJILKO OT XUMUYECKOM PUPO/Ibl METAILIA;
B) 3aBUCHT TOJIBKO OT COCTOSTHUS IIOBEPXHOCTH.
3. Uro npeactasnser codoit Tepmonapa? Tepmonapa - 370:
) COE/IMHEHNUS Pa3HOPOIHBIX POBOHUKOB;
0) mpuOop 117151 TPeoOpa30BaHUS TEIIOBOM SHEPTHH;
B) 3aMKHYTasl LETIb U3 JBYX Pa3HOPOIHBIX METAJLIOB.
4.Yem o0ycrioBieHa BHEIIHSSI KOHTAKTHAs pa3HOCTh MOTEHIMANIOB?
) pa3IyreM padoT BBIXOJ1a CBOOOIHBIX JICKTPOHOB U3 METAILIA,
0) pa3HbIM 3HAUYCHUEM BHYTPEHHEN SHEPrHH;
B) AevictBueM BHerHei D/C.
5. Ot yero 3aBucuT BeanuuHa TepMo-31C Tepmornapsl?
a) OT TeMIieparypbl ¥ pa3MepoB TEPMOIMApBL;
0) OT pa3HOCTH TEMIIEPATyp CJIOEB U OTHOIIECHUS KOHLIEHTPALIMH 3JIEKTPOHOB B METAILIAX, 00pa3yo-
[IUX TepMOnapy;
B) OT COIPOTUBIICHNUS U TEMIIEPATYPBI.
6. Yemy paBna Tepmo-2/1C B 3aMKHYTO# II€TH, COCTOSIIEH U3 HECKOJIPKUX METAILIOB, B3ATHIX IPH OAWHAKOBOM
Temreparype?
a) paBHa CyMM€ KOHTAaKTHBIX pa3HOCTEHN MMOTEHIMAIOB BCEX CIIaeB;
0) paBHa HYJTIO;
B) paBHa OECKOHEUHOCTH.

Onpenesnenne KOHIEHTPAIMM CAXapa B BOJHOM PacTBOpe NPHU MOMOILIM MOJIAPpUMeTpa.
Bapmuanr 2.
1. Kakoe BemecTBo Ha3bIBa€TC ONTUYECKN AKTUBHBIM?
a) ciocoOHOE TOBOPAYMBATh TIOCKOCTh MOJIAPU3ALNH;
0) M30TPOITHOE BELIECTBO;
B) 00Ja1atoliee CBOMCTBOM JJBOMHOTO JTy4erpeOMIICHHUS.
2. Kakoe n3 coOTHOLIEHN COOTBETCTBYET yriry bprocrepa? CymMma yriios:
a) majieHus U oTpaxkeHus pasHa 90",
0) mazieHus ¥ MpeloMJIEHUs paBHa 180%;
B) OTpa)KE€HUs U IpeaoMiieHus pasHa 90°.
3. Kakue axkTopsl BIUAIOT Ha BEIMYUHY YAEIbHOIO BPALIEHUs JAHHOTO BElleCTBa?
a) HUKaKue, 3TO BEJINYMHA [TOCTOSHHAS;
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0) KOHIIEHTpAIUs paCTBOPA U JUTMHA CTOJI0A KUAKOCTH;
B) BIMSIOT TEMIIEpaTypa 1 JUTMHA BOJIHBI CBETA.

4. VIHTEHCUBHOCTH CBETA, MPOXOIAIIETO Yepe3 MOIAPU3aTOP U aHAITU3ATOP, OMPEILIISIOT 0 (hopMyJie:
=1y COSZq). Yro o3HayaeT BeimunHa lg?

a) HHTCHCHUBHOCTL CBCTA, MMAJAr0MICTO Ha aHAJIN3AaTOp, paBHAs MOJIOBUHEC HHTCHCUBHOCTH CCTC-
CTBEHHOTO CBETa;

0) NHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;

B) MHTEHCUBHOCTb CBETa, IA/IAI0IIEr0 Ha MOJIAPU3aTOoP.

5. I1110CKO NOJIIpU30BaHHBIA CBET MOXKHO IOJYyYUTh:

a) MPOITYCTUB €CTECTBEHHBII CBET Yepe3 HUKOJIb;

0) IIpu OTpa)KEHUH CBETA OT IPAHULIBI pa3/iena ABYX JAUAIEKTPUKOBg €CIIH
yroJi najieHust 0oJbIIe MPEAETBLHOTO;

B) IpU OTPaXEHUU CBETA, €CJIA YTOJ MaJIeHus paBeH yrity bprocrepa.

6. InockocTn MoJsipu3anuu OOBLIKHOBEHHOI'O ¥ HEOOLIKHOBEHHOTIO queﬁ, BXOOAIINUX U3 OAHOT'O KpH-
crajuia:

a) mapauIeNIbHBI APYT APYTY;
0) nepneHIuKyISIpHbI IPYT IpYTY;
B) NIEPICHIUKYIISPHBI INTABHOMY CEYEHHUIO KPUCTAILIA.

IIpumepbl BApHAHTOB MHAUBHAYAJIbHBIX 32/1aHU I

IIpumepsl 3agaHnii 1o TeMe «MexaHuKa».

1.

N

(1)/IBe maTrepuanbHbIE TOUKH JBUXKYTCS COIVIACHO YPaBHEHUSM: X1=4-t+8
?-16-tuX,=2 t—4-t*+3 -t B kakoil MOMEHT BPEMEHU YCKOPEHUS ITHUX TOYEK
Oyzaer oquHakoBbl? HallTu CKOpOCTH TOYEK B 3TOT MOMEHT BPEMEHHU.

(14) ABTOMOOWIIH ABMIKETCS 110 3aKPYTJIEHHOMY IIIOCCE, UMEIOIIEMY PaanyC KPHUBU3HBI
50 M. 3aKoH IBIKEHHS aBTOMOOUIA ¢=10+10-t+0,5 - t2,
HaiiTu ckopocTh 1 ojIHOE yCKOpEeHHEe aBTOMOOMIIA Yepes3 S ¢ 1mociie Hauasia IBHKEHUSI.

(35)YenoBex Maccoit 60 Kr, CTOSIIMA Ha KOHbKAX Ha TOPHU3OHTAILHON MOBEPXHOCTH
JbJA, JOBUT JIETSIIUNA TOPU30HTAIBLHO CO CKOPOCTHIO 15 M/c msu maccoit 0,5 kr.
Koadpduuuent tpenus konbkoB o jen 0,02. Ha kakoe paccTosHuE NMpPU ATOM OTKaTHTCA
YeJI0OBEK ¢ MSYOM?

(50)Ban paguycom 10 cm u maccoit 200 Kr Bpariaercst o MHEpLUH, Aesast 5 06/c. K
MUAJTUHAPUYECKON MOBEPXHOCTH BaJla MPUKAIH TOPMO3AIILYIO Kojoaky ¢ cuiioit 40 H. Yepes 20
¢ BaJ octaHoBwiICcsA. Onpenenuts Ko3(pPUIUEHT TPEeHus.

(53)Touka coBepimiaer TapMOHUYECKHE KOJI€OaHHS, B HEKOTOPHIH MOMEHT BpEMEHHU
CMellleHHe TOUYKH paBHO 7 cM. [Ipu yBenuueHuu (asbl BIBOE, CMELIEHNE TOUYKH PaBHO 12 cM.
Haiitn amniutyny konebaHui.

(60)MarepuanpHas Touka Maccoii 10 T coBepmiaeT TapMOHHYECKHE KojeOaHMS,
ypaBHeHHe KOTOpbix umeeT Bug X = 0,2 - sin 8 © - t (m). HaiiTi 3HaYeHue BO3Bpamiaromen
cuiibl B MOMeHT BpemenH 0,1 ¢, a Takyke KMHETHMUYECKYH0 SHEPTUI0 TOYKU B JIAHHBI MOMEHT
BpPEMEHH.

IIpumepsl 3agannii no reMe «MovtekyasipHas pu3nkar».

(1.)Kakoit HaubobIIeH CKOPOCTH MOXET AOCTHUYb J0XKAeBas Karis gquamerpoMm 0,3 Mm?
Cunrare, 4TO AN JOXKAEBOM Kamimu crpaBeuyiuB 3akoH Ctokca. KoaddummeHnt Bszkoctu
BO3/lyXa NNPUHATH paBHbIM 17 MkH /M.

(20.) B cocyzne emkoctrsio 100 oM’ COJIEpKUTCS HEKOTOPbIN ra3 npu 27° C. Onpenenurs,
HACKOJIBKO TIOHM3UTCS IaBJICHHE Ta3a B COCYIE, €CIIH BCISACTBHE YTEUKH U3 cocya Bbiiiner 107

MOJIEKY.
(39.) UneanbHas TemnoBas MalinHa, padoTatomias o uukiny KapHo, nmomydaer 3a Kaxabli
LUK OT Harpesartens 2,5 kJ[x Temna. Temneparypa HarpeBarens 400°C, temmeparypa

xonommibHUKa 300°C. Haiit paGoTy, COBEpIICHHYIO 32 OIWH ITUKJ, KOJIHYECTBO TEIJIOTHI,
OTAAHHOC XOJIOAWJIbHUKY 3a IIUKIIL.
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(46.) HaiiTu n3MeHeHne SHTPONIUH IPU U30TEPMHUUECKOM paciupeHnn 10 r kuciopoaa ot
o0vema 25 1 no oowsema 100 J1.

(60.) Ilpu kakoM pacTITHMBAIOIEM HANPSKEHUU MENHBIN CTEPKEHb IMOJIYYUT TaKOEe Ke
yIJIMHEHHE, KaK ¥ Ipu HarpeBanuu Ha 100°C?

(73.) UYtoOsl oxmaguth 2 Kr BoAbl, B3sATOM npu 40°C, 1o 10°C B Hee OpocaroT KyCOYKH
npna nipu 0°C. TemnoeMkocTh cocyaa 80 Jx/rpan. Kakoe KoJIW4YECTBO JibJia HA/I0
MIOMECTHUTH B BOY?

IIpumepsl 3a1aHuil 10 TeMe «JIEKTPUUYECTBO U MAarHETH3M)
(1) Paccrosnune mexay nByms TouedHbIMu 3apsgamu +8 HKn m —5,3 HKn paBHo 40 cwm.
Onpenenure HaNpsHKEHHOCTh M TMOTEHLHMAN MO B TOYKE, JIeXkKAIIeH IOcepenHe MEXIy

3apsimamu. YUemy OyzerT paBHa HAINpPsSHKCHHOCTh M MOTEHIIMAN IIOJIsI, €CJIM BTOPOU 3apsii Oyaer

MOJIOKUTEIHHBIM?

(40) Ormpenenure YUCIO TMOCIENOBATEIbHO coeAMHEHHBIX 3jeMeHToB ¢ JJIC 1,2 B wu
BHyTpeHHUM conpotuBienneM 0,1 O Kaxablid, €clau HW3BECTHO, UYTO MpPH MOAKIIOUYECHUU
MOJIy4YeHHOM OaTapeu K JABYM IapajlieIbHO COCIWHEHHBIM COMPOTHUBJICHUSAM BEIMYUHOU 6 U 9
OM ¥ 1enu uaeT Tok 3 A.

(74) Haitnute cuity TOKa B KaXKJIOM pPe3UCTOpE:

= E;=2B, E,~2B, E;=4B,
| Ri=3 Om, Rp=4Om, R=6 Owm

R R
1 R, 3

— E; E, —

(77) DOnexkTpoH, TPOWUAS YCKOPSIOUIyI0 pa3HocTh moreHunuanoB 400 B, Bueraer
NEPIEeHIUKYJISIPHO CHIIOBBIM JIMHUSIM B OJTHOPOJHOE MarHUTHOE Mosie ¢ uHayknuen 1,5 mTo.
Omnpeznenure paauyc KpUBU3HBI TPAEKTOPUU M 4YACTOTY OOpAIeHHs 3JIEKTPOHA B MarHUTHOE
noJe.

(124) PaguonprueMHUK MOXHO HAacTpaWBaTh Ha MPHEM PaJUOBOJIH Pa3IMYHON JIMHBI OT 25 M
10 200 M. B xakyro CTOpPOHY ¥ BO CKOJIBKO pa3 HY»KHO U3MEHUTH PACCTOSTHUE MEXTY TUIaCTUHAMU
IUIOCKOTO KOHJIEHCATOpa, BKIIOYEHHOT0 B KOJIEOATENbHBIA KOHTYp NMPUEMHHUKA, TIPH MEpexoJie K
npuemy Oosiee JJIMHHBIX BOJIH?

(126) B uenp nepemeHHOro Toka c HampspbkeHueM 120 B mocienoBaTenbHO BKIIIOUEHBI
IIPOBOJHMK C aKTUBHBIM collpoTuBiieHHueM 15 OM u karymika nHaykTUBHOCTHIO 50 MI'H. Haiigure
4acTOTY TOKa, €CIIM aMIJIUTYJHOE 3HaYEHHUE CUJIbI TOKA B LIETIH paBHO 7 A.

IIpumepsl 3agannii o TeMe «ONTHKA U ATOMHAsA (PU3HKAY.

(1) Ilpu nepexojie cBeTa U3 KUIAKOCTH B BO3/IYX €0 CKOPOCTh YBETHYMIIACH B 1,36
pa3a. Ha ckoibKo rpaaycoB OTKJIOHUTCS Jyd OT NEPBOHAYAIBLHOTO HAIPaBJICHUS, €CIIHU yTroJl
najzieHust paseH 35°7

(25) Pagnyc BTOoporo teMHoro kosblia Hpl0oTOHa B OTpaK€HHOM CBETE PaBeH 0,4 mm.
Onpenenuts paauyc KpPUBU3HBI  IUIOCKOBBIIYKJIONW JIMH3bI, €CIM OHAa  OCBEIIAETCs
MOHOXPOMAaTHYECKUM CBETOM C JUIMHOMN BOJIHBI 0,64 MKM.

(33) Ckonbpko mTpuxoB Ha | cM uMeeT AMDPAKIMOHHAs pEIIeTKa, €CIU YEeTBEPThIH
MaKCUMYyM, JaBAa€MbIi PELIETKOM, TPU HOPMAIBHOM NAJ€HUM HA HEe CBETa JUIMHOW BOJIHBI 650
HM, OTKJIOHEH Ha 6° OT LIEHTPaJIbHOI0 MaKkCUMyMa?

(66) AbcomoTHo yepHoe Teno umeet Temmneparypy S00°K. Kakosa Oyxer Temmeparypa tena,
€CJI B Pe3yJIbTaTe HarpPEBAHUS [TOTOK U3JIy4Y€HUs yBEIUYUTCS B 5 pas?

(98) Kpacnas rpanuna ¢otosddekra 111 HEKOTOpOoro Merauia paBHa 275 uM. UeMy paBHO
MUHUMAIbHOE 3HAYCHHE YHEPTUHU (POTOHA, BBI3BIBAIONIETO POTOIPPEKT?
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6. (102) Cxonbko aToMOB IOJIOHUS pacnagaercs 3a | CyTKH, €ciiu IEpPBOHAYAIBHOE WX YUCIIO
paBHO 1087
B nonmHOM 00beMe HHIMBUAYATbHBIC 33/1aHUS TIPEICTABICHBI B METOANYECKOM JINTEpAType:

1. I/IHI[I/IBI/II[yaJ'IBHBIe 3aJaHus 110 (bI/ISI/IKe JJIA CEIBCKOXO03IHCTBEHHBIX (l)aKYJ'II)TCTOB. «MeXﬂHI/IKa,

MOJICKYJIsIpHas (U3MKa, SJIEKTPUYECTBO W MAarHETH3M, ONTHKA W aTroMmHas (usukay». Bomorma-
Momnounoe, 1999.

7.3 Bonpochl ISl MPOMEKYTOYHOM aTTecTAlluN

oo

10.

11.
12.

13.

14.
15.

16.

17.

18.

19.

BOHPOCBI AJIA IK3aMEHa

Mexanuueckoe auxeHue. llonstue wmarepuanbHod Touku. Cucrema otdera. Tpaekropus.
Ilepememenue. CpenHsAss U MIHOBEHHas CKOPOCTU. PaBHOMEpHOE M HEPaBHOMEPHOE [IBHKEHHUS.
Yckopenune. HopManpHOE M TaHIE€HUUMAIBHOE COCTABIIAIOIME YyCKOpeHHus. IIpsaMonuHenHoe
JBUKCHHE MaTEPUAIbHOW TOUKH. DOpMyIbl IyTH U CKOPOCTH IIPU PAaBHOYCKOPEHHOM JIBHKEHUU.
Kunematnka BpamaTellbHOrO IBMKEHHUA. YTIOBOE IEPEMELICHUE, YIJIOBas CKOPOCTh, YIJIOBOE
yckopenue. [lepros obparienusi, yactota BpamieHus. CBsA3b YIJIOBBIX U JMHEHHBIX XapaKTEPUCTUK.
@OopMyIIBI IYTH ¥ CKOPOCTHU IIPU BPAILATEIbHOM JIBUKCHUH.

JluHamuka. 3aKkOHbl JUHAMUKH, TPaHMLBI HUX HpUMEHEHMs. Mmmynsc Tena, MMIYIbC CHIIBL.
3amMKHYyTasi MEXaHUYECKasi CUCTeMa. 3aKOH COXPaHEHUsI UMITYJIbCa.

Cunbl ynpyroctu, nmpuuMHa UX BO3HMKHOBeHMs. Jledopmanus, Buabl nedopmanuu. 3akoH I'yka.
Mopnynb ynpyrocru.

Cuna tpenus. [Ipuunnsl ee Bo3HUKHOBeHMs. Bunpl Tpenus. Koaddunuent tpenus.

3akoH BceMUpHOro TAroreHus. dusnueckuil CMpICI TpaBUTALMOHHOW MOCTOSHHOW. YCKOpeHue
cBoboHoro najgenus. Cuna tsoxectu. Bec Tena.

Pabora, MOIIHOCTh, enNWHUIBI M3MEpeHus. DHeprus. KuHeTuueckas W NOTEHIMAIbHAS >HEPTUS
Tena. 3aKOH COXPaHEHUS U NIPEBPALLEHUS SJHEPTHH.

BpamarensHoe nBrmkeHue TBEpHOro Ttenma. MomeHT Bpamjaromed cuibl. MOMEHT HHEpLUHH
MaTepHUaIbHOM TOYKHM, Tena. OCHOBHOM 3aKOH JUHAMHMKM — BpAIIATE€IbHOTO  JBM)KECHUS.
Kunernueckast sHEeprusi BpalaTeIbHOTO JABUKECHUS.

I'apmoHnueckue kojeOaHMs. YpaBHEHHE T'apMOHUYECKUX KoyieOaHMH. AMIUIMTYJa, HEpUo,
yacToTa, Qa3a. CMelieHne, CKopocTb, YCKOPEHHUE MPU K0JIeOaTeIbHOM JIBHKEHUH, UX rpapuueckoe
n300pakeHue.

3aryxawoomue koyiebaHus. YpaBHEHHE 3aTyxaroumx Kosebanuil. Koaddumuent 3aryxanus.
Jlorapudmuueckuii JekpeMeHT 3aTyxaHus. BeiHyxieHHble koaeOanus. Pe3oHanc.

Bonna. ITonepeunsie 1 IpoOAOIBHBIE BOJIHBL. Y PABHEHUE BOJIHBI, JIJIMHA BOJIHBI.

Axyctuka. 3BykoBble BoiHbL. [lopor cablmmMmoctu, OoneBoi mopor. CyObeKTHBHBIE
XapaKTepUCTHUKU 3ByKa: BBICOTA, TEMOp, TPOMKOCTb. YIIbTpa3BYK, €ro npuMeHnenue. Mudpassyk.
[lonatue wupeanbHoro rasza. [asoBeiii mpomecc. M3orepmuueckuii, M300apHBIA, HW30XOPHBIH,
anuabaTHBIN pouecchl. ['a30Bble 3aKOHBI.

VYpaBaenne Menzaeneesa — Kitanefipona. OcHoBHoe ypaBHeHne MKT.

Uucno creneneit cBoOoapl. BHyTpeHHSsT dHEprus uaeanbHOro raza. CpenHss IuHa CBOOOIHOTO
npobera.

Asnenus mnepeHoca B razax. Juddyszusa. Pusmueckuit cmpicn kKodbdummenta auddy3um.
TernonpoBogHOCTh. PU3NUECKU cMbICT KO3 GUIIMEHTa TEIUIONPOBOAHOCTU. BHyTpeHHe TpeHue.
dusnyeckuii cMbICT KOd(hPHIeHTa BHYTPEHHETO TPEHUS.

Kpucrannnueckoe ctpoenue tBépaoro tena. Kpucramnmueckas pemeérka. AHnzorponus. MoHo- U
nonuKpucTaiibl. M3orpornms. Bunel kpucramios. TemioBoe NBHKEHHE YaCTHIl B KpHCTAIIAX.
TeruoBoe pacIlIMpeHHe TBEPABIX TEI.

XapakTepucTuKa KUIAKOTO COCTOSIHUSA. TEeIIoBOE ABMKEHUE YacTUL. BA3KOCTh KMAKOCTH. 3aKOH
Croxkca. BeiBog ¢popmynsl BsizkocTu metogoM CTokca.

IloBepXHOCTHOE HaTsHKCHHE. JIOMOTHUTENBHOE NaBICHUE IIOJ WCKPHBIECHHOW IIOBEPXHOCTBIO.
®opmyna Jlannaca. KanumisspHsle ssBIEHUS.
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dazoBbie mpeBparieHus. Jluarpamma paBHOBecusi (a3. PeanbHblii ra3z. YpaBuHenue Ban-nep-
Baansca. Kputnueckoe coctosiHue BeliecTna.

OcHoBbl  TepmoguHamuku. OOparumble W HeoOpaTuMmble Tmpomecchl. llepBoe  Hagaio
TepMmoarHamMukH. [lepBoe Hauamo TepMOAMHAMUKH JJIs1 U30IIPOLIECCOB.

Bropoe nawano tepmonuHamuku. [ukn Kapro. Cxema paboOThl TEIJIOBOW MAITUHBL. DHTPOMHUSL.
CaoiictBa sHTpOonMu. [IprHIIMI BO3pacTaHusl SHTPOIIUH.

OnexTpocTaTuueckoe moje. HampsikeHHOCTh 3iiekTpocTratudeckoro mnosis. CHIIOBbIE JMHHUM, HUX
ceoiictBa. IloTox BekTopa HampsikeHHOCTH. Teopema Octporpaackoro-lI'aycca. I[lpumepst ee
NpUMEHEHHs (paBHOMEPHO 3apspKeHHas OeCKOHEYHasl IUIOCKOCTh, IOBEPXHOCTHO 3apsDKCHHAs
chepa).

Pabora npu nepemenieHnn 3apsaa B AJIEKTPOCTATUIECKOM Toie. [loTeHman 31eKTpocTaTu4eckoro
1oJ1s1. DKBUIOTEHIIMAJIBHBIE TTOBEPXHOCTH.

[IpoBOAHMKM B 3JIEKTPUYECKOM II0JIE€. DJIEKTpOCTaTHYeCKass MHAYKLUUA. OJIEKTPOEMKOCTh
MIPOBOJIHUKA.

Onektpuueckuit Tok. Cuna Toka. Hanpspkenue. 3akon OMa Juist ydacTKa LeTd, Uil TIOJTHOM TeTIH.
Conporusnenue. SIBneHue cBepxnpoBoauMocty. 3akoH Jlxoyisa-Jlenua.

Tok B meramnax. Kiaccuueckass Teopuss mpoBOAMMOCTH MeTayioB. Hanuuume compoTuBieHus B
METaJUIaX, €ro 3aBUCUMOCTh OT TEMIIEPATYPHI.

Tok B momynpoBoguukax. CoOCTBEHHAas W MPHUMECHAs MPOBOJUMOCTH MOJIYHPOBOJHHKOB. P-n
Mepexo/I.

Tok B anexTponuTax. DneKTpoauTuieckas quccounanus. 3akonsl dapanes.

Tok B razax. HecaMocCTOATENbHBIA U  CAMOCTOSATEIBHBIM ra3oBble  pa3psiabl. Tumbl
CaMOCTOSITENILHOTO Ta30BOT0 pa3ps/a.

KonTakTHas pa3HocTs noTeHIuanoB. Pabora Beixona. Tepmomnapa u ee mpuMeHeHue.

Marnuthnoe mosie. CWIOBbIE JTUHUW MAarHUTHOTO mojsi. Bekrtop marnutHoM unaykuuu. IloTok
BEKTOpa MarHuTHOM uHAyKuuu. 3akoH buo-Casapa-Jlamuaca, ero npumeHeHue i pacdéra
MarHMTHBIX MoJIeH (KpyroBOTO TOKA, IPSIMOIO TOKA, COJIEHOMU1A).

Cuna Amnepa. B3aumopeiictBue napamienbHbix TokoB. Cunna JlopeHna. [[BukeHue 3apsyKeHHBIX
YaCTHUIl B AJIEKTPUYECKOM U MarHUTHOM IOJISIX.

OnexrpoMarauTHas uHAyKuuA. [Tpasuito Jlenna. 3akoH 3J1€KTPOMAarHUTHONM MHAYKIIHH.
Camounnaykuus. UTHAYKTUBHOCTB. DHEPIrHsi MATHUTHOTO MOJIS.

IIpupona ceera. KopnyckynsipHO-BOJIHOBOM Jyau3M.

OTpaxkeHre W TpeToMIICHHE CBeTa. AOCOIIOTHBIH M OTHOCUTEIBHBIN TOKa3aTeNH MPEIOMIICHUS
cpeabl. [lonnoe otpaxenue. Tonkas nuH3a. OCHOBHBIE MOHATHUS (ONTHYECKAass OCh, ONTHYECKUH
LEHTp JUH3BI, (OKYyC, onTHYecKoe u3o0pakeHue). opMyina TOHKON JTUH3BIL.

Wntepdepennus csera. HeoOxoaumoe ycioBue HaOMOAeHHUS HHTep(EpeHIMH cBeTa. YCIOoBUE
Ha0JII0/IeHNsT MaKCUMYMOB U MHUHHUMYMOB MHTEHCHUBHOCTH CBeTa. PacueT MHTeppepeHInOHHOU
kaptunbl. Konbiia Hetorona. [lpumenenune narepdepenunu.

Hudpakmus ceera. OObscHeHUE sBIeHUS AU(paklIUy HAa OCHOBE MpuHUuUNa [roirenca-Openens.
Hudpakius Ha oxaHo menn. [JudpakuuoHHas pemrerka. Paspemaromias crnocoOHOCTh
TUGPAKIIMOHHOMN PEeIIeTKH.

EcrecTBeHHbIN M nossspu3oBaHHBIM cBeT. [lonydeHue mosisipu3oBaHHOIO cBeTa. 3akoH Maimoca.
JBoitHoe  mydenpenomiieHne. CBOMCTBa OOBIKHOBEHHOTO W HEOOBIKHOBEHHOTO  JIYYEH.
[lonApuzanus cBeTa Npu OTPaXEHUM OT IUAIIEKTpUKA. 3akoH bprocrepa. SIBneHue BpaiieHus
IJIOCKOCTH MOJISIPU3ALINH.

TennoBoe wu3znydyeHue. AOCOMIOTHO UYepHOE Teno. 3akoHbl TeruioBoro wusnydenus (Credana-
bonsiimana u Buna).

Crpoenue atoma. [lnanerapuas monens aroma Pesepdopna. KBanToBasi Teopusi CTpOEHUS aToMa.
[TocTtynatet bopa.

®otorddexT, ero Buabl. 3akoHbI GoTodPdexTa. YpaBHeHHE DHHINTEHHA.

22



8 YuedHo-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecTedeHHe TUCIUTIINHBI (MOTYJIs1)

1.

8.1. OcHoBHas JuTepaTypa
JNemuauenko, B. . ®usnka [DnexTpoHHsbIii pecypce] : yueonuk / B. W. lemunuenxo, 1. B. Jle-
MHUTYEKHO. - 6-¢ u31., mepepad. u jor. - DnekTpoH.aaH. - Mocksa : UTHOPA-M, 2021. - 581 c. -
(Beiciiee o6pazoBanue - bakanaBpuar)
boaynos, E. H. ba3oBbIiil kype pu3uku: MexaHuKa, MOJICKYyJIsipHas (hpU3uKa, dJIEKTPOCTATH-
Ka, TOCTOSTHHBIN JIEKTPUICCKUI TOK, MAarHETU3M, BOJIHOBAsI ONITHUKA, SJICMEHTHI KBAHTOBOW MeXa-
HUKH, aTOMHOH U sifiepHON (hu3uku [ DnekTpoHHbIH pecypc] : yueonuk / E. H. boxynos, B. 1. Hu-
KUTYEeHKO, A. M. IletyxoB. - Dnekrpon.nan. - Cankr-IlerepOypr : III'YIIC, 2020. - 319 c. -
Buemnsist cepuika https://e.lanbook.com/book/156026
IMagsuos, C. B. O6mas ¢pusuka [DnekTpoHHBIN pecypc] : cOopHUK 3a1ay : yaeOHoe mocodue / C.
B. IlaBnos, JI. A. Cxunerposa ; noa pen. C. B. I1aBnosa. - Dnekrpon.jnas. - Mocksa : UHOPA-
M, 2021. - 319 c. - (Beicuiee oOpa3oBanue - bakanaBpuar).
Kann, Koncrantun bBopucoBuu. Kypc o0rmieii pusuku [InexTpoHHBIN pecypce] : yueOHoe moco-
oue / K. b. Kann. - Dnekrpon.nan. - M. : KYPC : Uadpa-M, 2018. - 360 c. - BuemmHss ccbuika:
http://znanium.com/go.php?id=956758
Ky3bsmnueBa B. A.Kypc nexnuii mo o0mieit ¢pusuke. [DIeKTpoHHBIN pecypc] : Kypc ekmmii / B.
A. Ky3pmuuena. - Onextpon.jan.Y. 1 : Mexanuka u MonekynspHas ¢pusuka. - Mocksa : MOCKOB-
CKasl rocyJlapCTBEHHas akajemus BojgHoro Tpancrnopra (MI'ABT), 2016. - 109 c.
KonbrnoBa, Oxcana CepreeBna. Kypc o6melt ¢pusuku [DneKTpoHHbIH pecypc] : yaueOHOoe moco-
oue / O. C. KombutoBa. - Dnektpon.naH. - CraBpomnoins : M3narenscteo "AI'PYC", 2017. - 300 c. -
Buemnsis cepiika: http://znanium.com/go.php?id=975925

8.2 JlonostHuTE IBHAS JINTEPATYypPa

. I'pa6oBckuii, Poctucinas UBanoBuy. Kypc ¢usuku : [yueb. moc.] / P. W. I'paboBckwii . - M3a. 9-

e, crepeotut. - CIIG. [u ap.] : Jlans, 2006. - 607, [1] c. - (Yuebnuku 1 By30B) (CrenuanbHas
TuTEepaTypa)

Tpopumona, Taucusi UBanoBHa. Ousnka : yueOHUK : IS CTY]I. BYy30B 110 TEXHUY. HAIMIPABIL.
noarot. / T. . Tpodumosa. - 2-¢ uz., mepepad. u mom. - M. : Akanemus, 2013. - 344, [2] c. -
(Boiciiee npodeccuonansHoe obpazosanue.) (bakanaspuar)

Tpodumona, Tancust UBanoBua. Kypc pusuku : yued. noc. i HHKEHEPHO-TEXHUY. CIIEll. BY-
30B/ T. U. Tpodpumosaa. - 10-e usxa., crep. - M. : Akagemus, 2005. - 557, [2] c. - (Beicuee mpo-
(dheccuonaapHOE 0Opa3oBaHUE)

Coopuuk 3a1a4 no ¢usuke : yued. mocod. A CTy. OYHOTO U 3204YHOTO OT/JEJIEHUI BY30B IMH-
meBoro u arpapuoro npodwuns / [mox pen. K. B. TToka3zeesa]. - CII6. [u ap.] : Jlans, 2006. - 365,
[2] c. - (YueOuuku anst By30B) (CrienuanbHas TUTEpaTypa)

Coopuuk 3a1a4 no ¢usuke : yued. mocob. nms By3oB / P. 1. bessepxusis [u ap.] ; mox pen. P. 1.
I'pabosckoro . - CII6. [u ap.] : Jlans, 2007. - 126, [2] c. - (YuebHuku ans By3oB) (CreruanbHas
TUTepaTypa)

Caseaben, Urops Baagumuposuu. Kypc o6meit ¢pusuku / U. B. CaBenbes. - (Y4eOHUKHT IS
By30B) (CniennansHas nureparypa). Tom 1 : Mexanuka. MonekynspHas ¢usuka. - , U3z. 5-e,
ctep. - CIIO6. [u ap.] : Jlans, 2006. - 432 c.

. CaBeabeB, Uropb BiagumupoBuy. Kypc obmeit dusuku / U. B. CaBenbes. - (YueOHUKH

s By3oB) (CrienmanbHas nutepatypa). Tom 3 : KBantoBas ontuka. AToMHas pusmka. Ousuka
TBepaoTO Tenma. Pu3nKa aTOMHOTO SApa U AJIEMEHTapHBIX YacTull. - , 3. 5-e, crep. - CII6. [u
ap.] : Jlans, 2006. - 317, [1] c.

Caseabes, Urops BaagumupoBuu. Kypc obmeit dusuku / U. B. CaBenbes. - (YueOHUKH
s By3oB) (CrienmanbHas mutepatypa).  Tom 2 : DnekTpuuecTBo U MarHeTusM. Bomusl. Ontu-
Ka. - , 3. 5-e, crep. - CIIO. [u gp.] : Jlans, 2006. - 496 c.

Cageaben, Urops BiaagumupoBuy. COOpHHUK BOIIPOCOB U 3334 1o oouieit pusuke : yueO. mo-
cobue 11t CTya. By30B, 00y4. 1o Hampari. 510000 "EcrecTBeHHBIC HAYKH M MaTeMaTHKa',
540000 "TTenaroruueckue Hayku", 550000 "Texnnueckue Hayku'" / . B. CaBenbes . - U3n. 3-¢,
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https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92.%20%D0%98.
https://e.lanbook.com/book/156026
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2,%20%D0%A1.%20%D0%92.
http://znanium.com/go.php?id=956758

ctep. - CIIO. : Jlanb, 2005. - 288 c. - (Knaccuueckue 3a1auHUKA U IPAKTUKYMBI) (Y4eOHUKN AJIs
By30B. CrieruanpHas JUTepaTypa))

10. Tpodumosa, Tancus UBanoBHa. COOpHUK 33134 110 KypCy (PU3UKHU C PELICHUSIMH : y4eO. mo-
co0. mis crya. By3oB / T. U. Tpodumona, 3. I'. [1aBnosa. - U3a. 7-e, ctepeorurr. - M. : Beicias
mkona, 2006. - 589, [3] c.

11. YeproB, Adexcanap I'eoprueBud. 3agaunuk 1o ¢usmke : [yued. moc. ais ry3oB] / A. I'. Uep-
TOB, A. A. BopobneB. - 13a. 8-¢, nepepad. u non. - M. : @uszmariur, 2009. - 640 c.

B) MeTOoAHYecKHe Pa3padoTKu:

1. O6mas ¢usmnka : 1abopaTOPHBIN NPaKTHKYM 10 Kypcy "®usuka" 1 ctyn. mo Hanp. 111100
"3oorexuus", 110400 "Arponomus" u 250100 "Jlecroe neno" / [E. B. CnaBopocoga, 1. H. Co3o-
HoBcKas| ; MCX PO, ®I'OY BITIO BIMXA, Kad. Beiciieii maremMaTuku 1 ¢pu3uky. - Boyorna ;
Momnounoe : U1 BITMXA, 2011. - 86, [1] c. - bubauorp. B xoH1e i1abd. padbot

2. Obmas ¢pusuka [DIeKTpOHHBIN pecypc] : 1abopaTOPHBIN MPAKTHKYM 10 Kypcy "®Pusnka" mis
ctya. no Hamp. 111100 "3ootexnus", 110400 "Arponomus" u 250100 "Jlecnoe neno" / [E. B.
CnaBopocosa, . H. Cozonosckas] ; MCX PO, ®I'OY BIIO BI'MXA, Kad. Beiciieit maTemaTu-
KM ¥ PU3HKH. - DIIEKTPOH. AaH. - Boioraa ; Monounoe : I BTMXA, 2011. - 87 ¢. - Cucrem.
TpedoBanusi: Adobe Reader. - DiekTpoH. Bepcus mey. myonukanuu . - Pexum gocryrna:
http://molochnoe.ru/bookdl/?id=158. - buGnuorp. B KoHIie 1a0. paboT .BHemHss cehlIKa:
https://molochnoe.ru/ebs/notes/158

8.3 Ilepeuens MHGPOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIB3yeMbIX NPH MPOBEIEHNH HAYYHO-
HCCJIe0BATEIbCKOM PadoThl, BKJIIOYAS NepedeHb MPOrPaAMMHOIo obdecredenusi 1 UHGOPMALMOH-
HBIX CIIPABOYHBIX CHCTEM

.JIMuensnonﬂoenporpaMMﬂoeoﬁecnequHe:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Professional 2003 /
Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

BT.4. 0OT€YE€CTBECHHOEC

Astra Linux Special Edition PYCB 10015-01 sepcuwu 1.6.

1C:Ilpeanpustue 8. Kondurypanus, 1C: bByxrantepus 8 (yuebHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIICKoncynbrantlIntoc

KasperskyEndpointSecurity mis 6usneca CtaHgapTHBIH

CB000aHO pacnpocTpaHsieMoe JMIEH3HOHHOE IPOrpaMMHOe o0ecreyeHune:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

GoogleChrome

B T.4. OTCYECCTBCHHOC

Sunekc.bpaysep

HNudopmaniuoHHbIE CIPABOYHbIE CHCTEMBbI
— Ennnoe okHO mocTyma kK 00pa3oBaTelbHBIM pecypcam— pexxuM pocryna: http://window.edu.ru/
— UTIC «KoncynwsrantlInmrocy — pexum gocrtyma: http://www.consultant.ru/
— UuTepdakc - LlenTp packpbiTus KoprnopatuBHOW nH(PoOpMauu (cepBep pacKpbITus nHopma-

1K) — pexxuM pocryna: https://www.e-disclosure.ru/
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— Uudopmanmonno-npasooii mopran TAPAHT.RU — pexwum nocryma: http://www.garant.ru/

— ABTOMaTHU3MpOBaHHAas crpaBouHas cucrtema «Cenpxo3TexHuka» (Web-Bepcust) - pesxuM I10CTyII:
http://gtnexam.ru/

IIpodeccuonaibabie 6a3b1 JAHHBIX

— Hayunas snexrponnas 6uoimoreka eLIBRARY.RU- pexxum nocryma: http://elibrary.ru

— Haykomerpuueckas 0a3a JaHHBIX SCOPUS: 0a3a JaHHBIX pedepaToB M MUTHPOBAHUSI— PEKHUM JIO-
cryna:https://www.scopus.com/customer/profile/display.uri

—  OdunmanbHbiicaiTdenepaIbHONRCITY)KOBITOCY TapCTBEHHONCTAaTUCTUKU—  PEXKUM  JIOCTYIA:
https://rosstat.gov.ru/ (OTKpBITEIHA JOCTYII)

— Poccumiickass Axkamemuss Hayk, OTKpBITBI AOCTYN K HAy4YHBIM JKypHajaM — PEXHUM JIOCTYyIIa:
http://www.ras.ru(OTKpsITBIH OCTYII)

— OdunmanbHbIil caiT MUHHCTEPCTBA CEIILCKOro X03siicTBa Poccuiickoit Deaepaiiun — pexkuM J10-
cryna:http://mex.ru/ (OTKpBITEII TOCTYII)

JJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:

o OnekTpoHHBI  OmOmmoreunsnii  karamor Web  WPBUC -  pexum  mocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHbB - pexxum mocryna: https://e.lanbook.com/

OBC Znanium.com — pexxum goctyma: https://new.znanium.com/

DBC FOPAUT — pexum nocryna: https://urait.ru/

3BbC POLPRED.COM: http://www.polpred.com/

DnekTpoHHas OHOIMOTEKAa W3IaTEIbCKOr0 IieHTpa «Akamemus». https://www.academia-
moscow.ru/elibrary/(xomnexuus CI1O)

o DBC ®I'bOY BO Bosorozackas IMXA — pexkum noctyma: https://molochnoe.ru/ebs/

O O O O

9. MaTrepua/ibHO-TEXHUYECKOE ODecredeHne T CHUIITUHbI

VYuebnas aymutopus 1237 Kabunet pusuku. MexaHuka u MOJEKyJsipHas GU3UKa, U TPOBEIACHUS
MPAKTUYECKUX U Ja00paTOPHBIX 3aHATHH.
OcHallleHHOCTD:
VYuebHas Mebenb: cToibl — 8, cTyibs — 16, 1ocka yyeOHas
OcHoBHOE 000pyZI0BaHUE U HATJISAIHBIE TOCOOUS: TprOoMeTp, MasTHUK O0epOeka, MaTeEMaTUIECKUN U
¢bu3nveckuit MasiTHUKHU, PYKUHHBIN MasTHUK, YyCTAHOBKA JUIS H3Y4EHHs 3aKOHOB YIPYroro u Heynpyro-
ro yaapa Tej, yCTaHOBKa JJIs U3y4deHus ynpyrux aedopmaiuii, ycranoBka s onpenenenus CP/CV,
HACOC, YCTaHOBKA JUIsI ONPeETICHUs BA3KOCTH KUAKOCTH MeToJoM CTOKCa, BUCKO3UMETPHI, YCTAaHOBKA
TS oTIpeiesieHust Kod((UIEHTa IIOBEPXHOCTHOTO HATSHKEHUST METOJIOM OTPBIBA KOJIBIIA, CEKYHIIOMED,
IITaHT€HIUPKYIb, MUKPOMETD, TUHEHKU, TEPMOMETPBHI.
Yuebnas aymutopus 1234 misi IpoBeACHUS 3aHATHIA JTEKIIMOHHOTO M CEMHHAPCKOTO THITA (TIPAKTHYECKHE
3aHATHS); TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIBTALMI; TEKYILEro KOHTPOJIS U IPOMEXYTOYHOM aTTe-
CTaruu
OcHallleHHOCTh:
VYuebnas mebdenb: ctoisl — 40, ctynssa — 70, 1ocka yueOHasi, kadenpa.
OcHoBHOE 000pYZI0BaHUE: SKpaH [yl IpoeKTopa 1 mT., MpoeKTop - 1 IMIT., KOMIBIOTEP B KOMIUIEKTE - 1
IIIT.
VYuebnas ayautopus 1238 Jlabopatopust obmieit puszuku, A1 npoBeaeHHs 1a00paTOPHBIX 3aHATHH.
OcHanieHHOCTh:
VYuebHas Mebesb: CTOIbI TabopaTopHble — 9, CTYNbs — 28, 1ocKa yueOHast, mKad s XpaHeHus y4eOHOTro
Marepuaia — 4 mr.
OcHoBHOE 000pYZOBaHUE U HATJISIHBIE TOCOOUS: TPUOOMETP, MPY>KUHHBIA U MaTEMAaTUYECKUN MasiTHUKH,
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YCTaHOBKA TSI onpeieneHnst Ko uimeHTa moBepXHOCTHOTO HATSKEHUS KUKOCTH, YCTAHOBKA IS
omnpezesaeHus Bsi3kocTr MetooM CTOKca M BUCKO3UMETpa, ycraHoBKa st onpenenerus Cp\Cv, Hacoc,
YCTaHOBKA JIJIs1 OTIPEJICIICHUS YIEIbHOTO COMPOTUBIICHUS TPOBOIHUK, TEPMOIIapa, MUKPOAMIIEPMETP
TIIT-105, Mara3uH CONPOTUBIEHUH, JIEKTPOIUIMTKA, YCTAHOBKA JJIL UCCIEA0BAaHUS 3aBUCUMOCTH COIIPO-
THUBJICHHS] METAJJIOB U TIOJYIIPOBOJHUKOB OT TEMIIEPATYPHI, AIEKTPOILIUTKA, MylIbTUMeTp BP-11, ycra-
HOBKa JJI U3Y4YEHHUS 3aKOHOB MTOCTOSTHHOTO TOKA, MOJISIPUMETP € KIOBETaMH Pa3HOil IJIMHBI, CEKYHIIOMED,
JIMHEUKH, CeKYHJIOMEPBI, IITAHTCHIIUPKYJIb, MUKPOMETP.
VYuebnas aynuropus 1229 Kabuner Gpusnuku. DNEKTPUIECTBO U MarHETU3M, JUISl TIPOBEICHUS MPAKTHYEC-
CKHUX U JJaOOPaTOPHBIX 3aHATHUI.
OCHAIlEHHOCTh:
VYuebnas mebenb: ctoasl — 13, crynbs — 34, nocka yyeOHasi.
OcHoBHOE 000pyI0BaHUE U HAIJISAIHbIE TOCOOUS: YyCTaHOBKA Ui M3y4yeHus 3akoHoB Kupxroda, (peocrar,
aMIIepMETPbI, BOJIbTMETPHI, CONPOTUBJICHUS, BEIIPSIMUTEID), YCTAHOBKA ISl IPOBEPKH 3aKOHOB NIEPEMEH-
HOTO TOKa (aMrepMeTp, BOJITMETP, PEOCTaThl, KATYIIKA WHIYKTUBHOCTH, KOHJIEHCATOPHI, BBIIPSIMUTEb,
MEPEMEHHOTO TOKA), TepMOIIapa, MUKPOAMIIEPMETP, MIEKTPOILTUTKA, TEPMOMETPHI, MarasuH COMpOTUBIIE-
HUH, YCTAaHOBKA JIJIS1 HCCIIEAOBAHUS 3aBUCMOCTH COITPOTUBIICHHS POBOJHUKA U MOJTYIPOBOAHHUKA OT
TEeMIIepaTyphl, JIEKTPOIUIUTKA, MylIbTuMeTp BP-11, ycranoBka ajis u3ydenus p-n nepexojaa (MUUIHam-
MIEPMETPBI, BOIILTMETP, PEOCTaT, BHIIpSIMHUTEND B-4-12 ocuminorpad 31ekTpoHHbINH yuyeOHbIH), yCTaHOBKA
JUTSL CHSITUSL XapaKTEPUCTUK TPAH3UCTOPA, YCTAHOBKA IS CHATHS XapaKTEPUCTUK TPEXIICKTPOIHOM JIam-
Tbl, ocuuiuIorpad, ycraHoBKa JJis ONpeieNieHUs] TOPU30HTATBLHONW COCTABISIONIEH HHAYKIIUU MAarHUTHOTO
noJist 3emun (TaHTeH-0yccolib, peocTaT, Kirto4, Beipsmutens B C-4-12. 9 | amnepmerp).

CrangapTHO 000pYAOBaHHBIE JEKIMOHHBIE ayJUTOPUU JJISl MPOBEACHUS MHTEPAKTUBHBIX JIEKIHIl:
BHJICOITPOEKTOP, IKPAH HACTCHHBIM.

Jlyis mpoBefeHUs BUPTYaAIbHBIX JTAOOPATOPHBIX pabOT KOMIIBIOTEPHBIN Kiacc. B kommbproTepHOM
KJ1acce JIOJDKHBI ObITh ycTaHoBIeHBI cpencTBa MS Office _ :Word, Excel.

OBECIIEYEHUE OBPA30BAHMUSA JIA JINL C OB3

st obecnieyeHus: oOpa3oBaHUsI UHBAIUIOB U JIUIl ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3]I0POBbBS
peanu3anus TUCIUTUTMHBIMOXKET OCYIIECTBIISTHCS B aAalITUPOBAHHOM BHUJIE, UCXO/IS U3 UHIUBUAYATbHBIX
MCUX0(U3NIECKUX OCOOCHHOCTEH U MO JIMYHOMY 3asBJICHUIO 00YYalOIIerocs, B 4aCTU CO3/IaHUs CIICIIU-
aJIbHBIX YCIIOBUM.

B cnenmanbHbIe YCIOBHS MOTYT BXOJIUTh: NMPEOCTABIICHUE OTACIBHONU ayUTOPUH, HEOOXOTUMBIX
TEXHUUYECKHUX CPEJICTB, MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO HEOOXOJUMYIO0 TEXHUYECKYIO TTIOMOIIIb,
BBIOOp (hOPMBI MPETOCTABICHUS MHCTPYKIIUU TIO TIOPSIAKY TTPOBEACHHS TEKYIIEro KOHTPOJIS U MMPOMEXKY-
TOYHOM aTTECTalluM, WUCIIOJIb30BAHUE CIIECLMAIBHBIX TEXHUUYECKUX CPEACTB, IPEIOCTaBICHUE NEpepbhIBa
JUTs TIpUeMa THIIHU, JTEKapCTB U JIp.

Jnst au1 ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBBS MPEyCMOTPEHA OPTaHU3alUsl KOHCYIbTa-
AN C UCTIOJIH30BAHUEM BJICKTPOHHOU MOYTHI.

Y4eOHO-METOAMUECKNE MaTepHalbl sl CAMOCTOSATEIBHONW paboOThl OOYJArOMIMXCS U3 YHCTa UH-
BAJIMJIOB U JIMIT C OTPAHMYECHHBIMU BO3MOKHOCTSIMH 3710poBbsi (OB3) mpenocrasnstorest B hopmax, anar-
TUPOBAHHBIX K OTPAHUYEHUSM UX 3I0POBbS U BOCIPHUATHUS HHPOPMAIUH:

Jst it ¢ HapyIeHUsIMH 3PEHHUS:

— B IIe4aTHOU popme yBeIHMUEHHBIM MIPUPTOM,

— B hopMe JIEKTPOHHOT'O IOKYMEHTA.

JList U1 ¢ HapyIICeHUSIME CTyXa:

— B IIe4aTHOU (opme,

— B hopMe 2IIEKTPOHHOTO JTIOKYMEHTA.

Jnst mnn ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara;

— B 1e4atHoi opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN MepevYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHIE€HTa 00YyJaromInX-
csl.

10. [lepeyeHb KOMNETEHIHI1, ITANBI, I0KA3ATEJIM U KPUTEPUH OLleHUBAHUS
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Lenb qUCIUILIMHBL

— ¢opMUpOBaHUE MIPECTABICHUH, TOHATHN, 3HAHUH O (QyHIaMEHTAIBHBIX 3aKOHAX KIACCHYECKONH M COBPEMEHHOW (PH3HUKH 1
HABBIKOB MPUMECHEHUS B IPOPECCHOHAIBHOM NEATEILHOCTH (PU3NICCKUX METOJIOB U3MEPECHUN U MCCIICIOBAHMIA.

3amauy JUCIUILINHGI

- UI3YUYCHHC 3aKOHOB MCXaHHUKH, TCPMOJUHAMUKHU, SJICKTPOMArHeTu3mMa, OITUKH, aTOMHOM (1)I/I3I/IKI/I;

- OBJIQZICHUE METOaMH JTa0OPaTOPHBIX MCCIICIOBAHMIA;

- BI)Ipa6OTKa yMCHI/IfI 10 IPUMCHCHUIO 3aKOHOB (1)I/I3I/IKI/I B CEJIbCKOXO03SMCTBEHHOM MIPOU3BOJCTBEC

B niponiecce ocBOCHUS JaHHOM JUCIMILINHBI CTYACHT (JOPMUPYET U IEMOHCTPUPYET CIICTYIOIINE

OO1IEKyIbTYpHBIC KOMIICTCHIIUU

Komnerenmmu

[Tnmaaupyemseie pe3ynsTatel 00ydenns (MH- | Texnomoruu dop-

Nunexc | DopmyIHpoBKa

AUKaTOPbI JOCTUIKCHUA KOMHCTGHHI/IH) MUPOBaHUA

‘Dopma O1IeHOYHOTO
cpencTBa

CryneHu ypoBHEH OCBOCHHS KOMIIE-
TEHIUU

O61enpodeccoHaNbHBIE KOMIICTCHIIUN

OIIK-1

CriocobHOCTE  pemaTh
TUIIOBBIE 33Ja4ydl IPO-
(dbeccuoHanbHON  Jies-
TENBHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3a-
KOHOB MAaTeMaTHYECKHX
U CCTCCTBCHHBIX HaYyK C
MpUMEeHeHneM  HHGDOp-
MalOHHO KOMMYHHUKa-
ITUOHHBIX TEXHOJIOTHH.

WN-1opk-1 JeMorcTpupyeT 3HaHWe OCHOB- | JIekmum
HBIX 3aKOHOB MAaTEMAaTHYECKHX M €CTe-
CTBCHHBIX HAy4YHBIX, a TaKXe OOIIenpo-
(heCCHOHANBHBIX JUCIUIUINH, HEOO0XOIM-
MBIX JJISl pEIIeHUs THIIOBBIX 3a/a4 MpH
BO3/IEJIBIBAHUM OBOIIHBIX, IUIOJOBBIX, JIE-
KapCTBEHHBIX, JEKOPATUBHBIX KYyIBTYp U
BHHOTpaa

WN-20nk-1 Wcrionp3yeT 3HaAHUS OCHOBHBIX
3aKOHOB MaTEMAaTHYECKUX U €CTECTBEHHBIX
HayK IS PEIICHHs CTaHIAPTHBIX 3a7a4d B
o0Jy1acTH cagoBOACTBA

WNA-3onk1 Ilpumensier uHOpMAIMOHHO-
KOMMYHUKAIIIOHHBIE TEXHOJIOTHU B pEIlle-
HMHU THIIOBBIX 3aJa4 B 00JacTH CaJoBOj-
CTBa

JlaGoparopHsie pa-
00TBI

Pemenue 3amau

TectupoBanue

3amagu It caMo-
CTOATEIHHOTO pe-
HHICHUSA

CobecenoBanue

Oruer 1o 1abopa-
TOpHOM paboTe

Tect

Pedepar

Huzke IOPOroBOro
(Hey10BJ1eTBOPHUTEIbHbI)
TpeOyemble 3HaHUS, yMEHHS U BIajie-
HUS HE CPOPMUPOBAHBIL.

IHoporoeswiii
(yaoBJ1eTBOpHUTEJIbHbI)

3HaeT OCHOBHBIC ()U3UYCCKUE SIBIIC-
HUs; pyHIaMEeHTalbHbIC TTIOHSTHUS, 3a-
KOHBI ¥ TEOPUHU KJIACCHYECKOH U CO-
BpPEMEHHOH (PHU3HKH;

IIpoaBuHYyTHII

(xopowo)

‘YMeeT BbIIENATH KOHKPETHOE (PHU3H-
YeCcKOe COJIep>KaHUe B MPHUKIATHBIX
3ajavax Oymyuiei AesTenbHOCTH;
Beicokmnii

(oTJIMYHO)

Brnaneer mMeTomaMu uccienoBaHUR M
aHaJIM30M IIOJyYEHHBIX PE3YJIbTaTOB;
croco6eH K 0000IIeHNI0 U CTaTHCTH-
Yyeckoil 00paboTKe pe3ynbTaToB OIIbI-
TOB, MOXET ()OPMYJIUPOBATH BHIBOJIBI
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