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JINCT COT'JIACOBAHUI
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noarotoBku 35.03.01 JlecHoe aeno, npoduis JlecHoe nerno.

PazpaboTtuuk, k.TeX.H., noreHT CiaaBopocora E.B.

Pabouast mporpamma onoOpeHa Ha 3acenanuu kadeapsl JecHoro xo3sicrea ot 20.02.25,
poTokoi Ne 6.

3aBenyronuii kadeapoil JecHOro xo3sicTBa, 1.C.X.H., npodeccop Apyxunun @.H.

Pabouas mporpamMMa IUCHUIUIMHBI COTJIACOBAHA U YTBEPK/EHA HA 3aCEaHUU METO Y-
CKOM KOMHUCCHH (aKyJIbTeTa arpOHOMUH | JIeCHOTO X03s1icTBa oT 20.02.25, mpotokoi Ne 6.

[Ipencenarenb METOAUYECKOM KOMUCCUH, K.C.-X.H., Jo1eHT [lemMumoBa A.l.



1 Heau u 321294 TUCITUTIJIMHBI

Heab u3ydyeHus: JUCHMIIMHBI «Pu3uka»: GopMHUpPOBaHUE NPEICTABICHUN, MOHATHM,
3HAaHUM O QyHIaMEHTAJIbHBIX 3aKOHAX KJIACCUYECKON M COBPEMEHHOM (PM3MKM U HaBBIKOB IpH-
MEHEHHUS B MPOPECCHOHATBHON AESATEIbHOCTH (PU3MUYECKHX METOAOB M3MEPEHUH M HCCieq0Ba-
HU, HEOOXOIUMBIX JJIS1 U3YUYEHUS] CMEXHBIX TUCLUIUINH, Ul IPOJIOJLKEHUS 00pa30BaHUsL.

3agauu AMCHMILIMHBI:

1. 3y4yeHne OCHOBHBIX M3YYE€HHE 3aKOHOB MEXAaHUKH, TEPMOJMHAMUKH, DJIEKTPOMArHe-
TU3MA, OIITUKH, aTOMHON (PM3UKU ¥ OCBOEHHE METOJIOB PELICHUS 33/a4;

2. Pa3BuTHe JTOrMYECKOrO MBIILICHMUS,

3. OBnasenue MeTo1aMu J1a00paTOPHBIX UCCIIETOBAHMIA;

4. PazBuTue yMEHMH M HABBIKOB 110 IMPUMEHEHUIO 3aKOHOB (U3UKU JJI PEIEHHs IpU-
KJIaIHBIX 33]a4 IPUMEHHUTEIbHO K BHIOPAHHOW CIIEHUAIBHOCTH M TPaMOTHOW MHTEPIpETalun
IIOJIyYEHHBIX PE3YJIbTaTOB.

5. IIpnoOpeTreHre HaBBIKOB CAMOCTOSITEIILHOU pa0OTHI C YIeOHOH JINTEpaTypoi.

2 MecTto y4eOHOi nuciumiIuHbl B cTpykType OOII

Juctumuimaa «Pu3nka» OTHOCHTCS K 00s3aTelIbHON 4acTw (enepanbHOro rocyaap-
CTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa BBICIIET0 00pa30BaHus 110 HAIIPABJICHHUIO ITOATOTOBKH
35.03.01 JlecHoe amemno. ITpoduns moaroroBku JlecHoe neno. Kox mukia mo yueOHOMY IUIaHY:
51.0.10

OcBocHre yuyeOHOU MUCIUIUTHHBI «Du3nkay 0azupyercs Ha 3HAHHUSIX W YMCHUSX, MONY-
YEHHBIX CTY/JICHTAMH IPU U3YYCHHUH IIKOJBHBIX KyPCOB (DU3HMKH, MATEMATUKU U XHUMHUH, a TAKIKE
BY30BCKUX JUCIUIUIMH TaKUX KakK, 0a3upyeTcs Ha 3HAHUSAX U YMEHUSX, OJyUYEHHBIX CTYICHTA-
MU IPU U3YYEHUU TaKUX TUCHUIUIMH Kak: «Matemarukay - 51.0.09.01 «Xumus» — 51.0.08.

K 4uciay BXOAHBIX 3HAHW, HABBIKOB M KOMNETEHIHI CTYyJICHTA, MPUCTYIMAIOMETO K
U3YUYCHUIO TUCIUILIHHBI «DH3HKay, TOJHKHO OTHOCUTHCS CIIEIYIONICE:

1. MaremaTHKa.

TeMbr:

1. TlepeMeHHBIC BETUYHHBI ¥ (YHKIIMOHAIBHAS 3aBUCHMOCTD.

2.  Teopwus npenenos, moHsTue o AuddepeHnrane U MPOu3BOTHON, UX MPHUIOKEHUS.

3. TlonsTue 06 WHTErpase U €ro NMPUIOKEHUE.
4
2.

Juddepennnanbabie ypaBHEHHUS IEPBOTO U BTOPOTO MOPSIIKOB.
Heoprannueckas xumusi.
TeMmpbr:
Crtpoenue BemiecTBa (arom, nepuonuueckuit 3akoH J[.MI. MenneneeBa, mepuognveckas
Ta0IMIa XUMHUYECKUX JIEMEHTOB, XMMHUYECKask CBSI3b).
PacTBOpBI HEANIEKTPOIUTOB U SJEKTPOIIUTOB (IEKTPOTUTHUECKAS TUCCOIUAIINSA).
3HaHUs, YMEHUS U BlaJleHus, GopMUpyemMble JaHHON y4eOHOUM TUCIUIUIMHOMN, HeoOX0au-
MBI JIJIsl U3YYCHUS TIOCIEIYIOIINX TUCIUILINH, TaKuX Kak «MexaHu3aius B JIESCHOM M Jiecomnap-
koBoM xo3sicTBe» b1.0.27, b1.0.29 «MeToasl U cpeacTBa HAyYHBIX HMCCIEIOBAHUN» MOATO-
TOBKHM K UTOTOBOM TrOCYJapCTBEHHOMN aTTeCTallud. 3HAHUSI, YMEHHS U BIAJCHUS , GOPMUPYEMbBIE
JTaHHOW y4eOHOU TUCIHUILTMHOW SIBISIOTCS 0a30i aist 3¢(HEeKTUBHOTO MPOXOKIACHUS MPOU3BOI-
CTBEHHOMW MPAKTHKH, HAMMCAHKUS KYPCOBOTO MPOEKTA W BHIMYCKHOW KBATM(PUKAIIMOHHON pado-
THI.

3 Komnerenuuu oOyudaromerocsi, (popmupyembie B pe3y/jbTaTe OCBOCHHS Y4YeOHOM
AUCHHUITIIMHBbI

KOI{ N HAMMCECHOBAHHE KOMIIETCHIINHU KOII N HAMMCHOBAHHUEC MHANKATOPA TOCTHKCHUA KOMIICTCHIIMH

YK-1 criocoben ocymecTBasaTh nouck, | M/-lyx, Anannmsupyer 3amady, Bbliessisi ee 0a30Bble COCTaBIIOLIME,
KPUTHYECKMH aHAJM3 M CHHTE3 HWH- | OCYIIECTBIISET JEKOMIIO3HUIMIO 3aJ1au




dopManyy, TPUMEHITH CHCTCMHBIH
MOJXOM JJISl PEIICHHS MOCTaBICHHBIX
3amad.

NJ-2yx.; Haxoour M KpUTHYECKH aHAIM3UpYyeT MH(pOPMaIHio, HeoOXo-
JVMYIO JJIsl pELICHUsI TOCTABICHHOH 3aJaun
N-3yk.1 PaccmaTprBaeT BO3MOXKHBIE BapHaHTHI PEIICHHs 3aladd, Olle-

HHBas X JOCTOMHCTBA M HEJOCTAaTKU
N-4yy.1 ['paMOTHO, JTOTHYIHO, apTYMEHTHPOBAHHO (hOPMHUPYET COOCTBEH-
HbIe CYXIEeHUS 1 oleHKH. OTindaer (GaKTel OT MHEHUH, HHTEPIPETaLui,
OLICHOK M T.JI. B PACCYKACHUSX IPYIHX YIaCTHHKOB ACSATEIEHOCTH
WUJ1-5yx.1 Ompenensier n OLIEHMBAET MOCIEACTBHS BO3MOXHBIX PEIICHHH
3aja4u

OIIK-1 cnocoGeH pemaTh THUIIOBBIE
3aJa4l MPOQeCcCHOHANBHON JIesATelb-
HOCTH Ha OCHOBE 3HAHUH OCHOBHBIX
3aKOHOB MaTeMaTHYeCKHX U ecTe-
CTBEHHBIX HayK C NPHUMEHEHUEM WH-
(hOpManMOHHO  KOMMYHHKAlMOHHBIX
TEXHOJIOTHUH.

WUJ-1opx-1 JleMOHCTpUpYeT 3HaHNWE OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX
U €CTECTBEHHBIX HAYYHBIX, HEOOXOIUMBIX JUIA PEeLICHUs TUIOBBIX 3ajjay B
paMKax HCIOJIb30BaHMs, BOCIIPOU3BOJICTBA, OXPAHBbI U 3alUTHI JIECOB
WUJ-20px-1. Ycnonb3yer 3HaHMS OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX U
€CTECTBEHHBIX HayK JUIS PEIIeHHs THIOBBIX 33734 B paMKaX HCIOJIb30Ba-
HHSI, BOCIIPOU3BOJICTBA, OXPAHbI U 3aIIHUTHI JIECOB

N-3onk-1 [Ipumenser nHPOpMAINOHHO-KOMMYHHUKAIIOHHBIE TEXHOIIO-
TH{ B PEIICHUU THIOBBIX 3a7jad B paMKax HCIIOIb30BaHMS, BOCIIPOU3BO/I-
CTBA, OXPAaHBI 1 3aIIUTHI JIECOB

4 CTpyKTypa M cofep:KaHue Y4eOHOH TUCHHILINHBI
OO6m1ast Tpy10EMKOCTh TUCIHUIUIUHBI COCTABIISICT 4 3a4€THBIX €IUHUIIBI.

4.1 Crpykrypa y4eOHOH IMCHUIIHHBI:

Bcero gacos. @opma o0ydyeHus
Bun yuebHoit paboThI OfHO
Cemectp 320YHO

2
AyIuTOpHBIE 3aHATHA (BCEro) 45 16
B mom uucne:
Jlexmuun 15 8
IIpakTUueckue 3aHATUA 15
JlaboparopHbie pabOTHI 15 8
CamMmocronTesibHas padoTa (Bcero), 81 119
B TOM YHCJIE MIOJArOTOBKA K IK3aMEHY 18 9
Bunx mpoMexyTodHOM aTTecTanun IK3aMeH IK3aMeH
O0mas TpyA0EMKOCTh, YaChI 144 144
3a4éTHbIE €IUHALLI 4 4

4.2 CopaepsxkaHue pa3aeioB y4eOHOM U CUUIIIMHBI

Pa3zoen 1. @uzuueckue 0CHOGbI MEXAHUKU.

IIpenmer puznku. MeToasl (U3MUECKOTO MCCIEIOBAHUS; OIBIT, TUIIOTE3a, YKCIIEPUMEHT,
Teopus. J(nanexktudueckuii Marepuanusm u ¢usuka. Baxxuelmme sranel ucropuu ¢pusuku. Posp
(GU3KMKY B pa3BUTUU TEXHUKU U arpoNpPOMBIIIIEHHOTO POU3BOCTBA; BIUSHIE TEXHUKH Ha pa3-
Butrne Qusnku. Ousmka Kak KyiabTypa MojaenupoBanus. KoMmbroTepsl B COBpEMEHHOMN (HU3HKE.
Ponb ¢u3nku B cTaHOBIIEHUHU WHXKEHEpa JIECHOTO M JIECOMapKOBOI0 X03sicTBa U arpoHoma. O06-
masi CTpyKTypa u 3a7auu Kypca ¢pusuku. PazmepHocts ¢pusznueckux senuuuH B CU.

Kunemaruka, eé€ 3anaun. J[pmkenue, kak gopma cymiectBoBanusi Matepun. CUCTEMBI KO-
OpJIMHAT U CTETeHH CBOOOABI. MaTepuanbHasi TOUKa CJIOXKHBIE Tesla. MHOTOMEPHOCTh OKpYKa-
fortero mupa. Kunemaruueckue ypaBHEHUs, TepeMEIEHUE, CKOPOCTh, yckopeHue. CKopocTh U
YCKOPEHHE MPHU PAaBHOMIEPEMEHHOM JBUKEHUH.

[Tokoii 1 paBHOMEpPHOE NPSIMOJIMHEMHOE JBM>KEeHHE. [IpMHIUMI OTHOCUTENBHOCTH, MOCTO-
SHCTBO CKOPOCTH cBeTa (MoCTynaTel OWHmTelHa). OOmuii cioydail TpOCTpaHCTBEHHO-
BpeMeHHBIX cooTHoIIeHui. [IpeobpazoBanus Jlopenna. ['paHuIlbl MPUMEHUMOCTH KIIACCHYECKOU
MEXaHUKH.

JAunamuka, e€ 3agaun. 3akonsl AuHaMuku (HeloTOHA) 11 MaTepuanbHOM TOUKH, UX B3a-
MMOCBs3b. VIHepIanpHble U HEWHEpIMaIbHbIe cucTeMbl oTcuera. Cuia W Macca. Y paBHEHHUE
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JBUKEHHSI MaT€PHAJIbHOM TOUYKHM M MPUMEpPHI pelieHus. MMnysbsc Tena U MMITyJIbC CHIIBL, CBS3b
MEXy HUMHU. 3aKOH COXpaHEHHS UMITYJIbCa B MEXaHUYECKHX CHUCTEMax U OMOJIOTMYECKUX 00b-
extax. OOImue MOHATHS CHIIBI KaK CKOPOCTH M3MEHEHHs uMmIynbca. Cuiibl B ipupoje (cuia Ts-
JKECTH, CHJIa TPEHUsl, YIPYTHe CHIIbI, CUIIbI TPEHUS U Ap.). 3HaYeHUE CUJI JCHCTBYIOIUX B MPH-
poje AJIs )KU3HEACATEIbHOCTH OMOJIOTHUECKUX OOBEKTOB M MX MPAKTUYECKOE MCIOIb30BAHUE B
arpoTexHuke (CyIHIbHbIe, 36pPHOOYUCTUTEIbHBIC, 36PHOPA3ACIUTENbHBIE U JIP. MAIIUHBI).

Mexanundeckasi paboTa U MOIIHOCTb. JHEPrHsl Kak o0Ias KOJMYECTBEHHAsI Mepa pas3iny-
HBIX (OPM JIBIKEHUSI MAaT€pUU U BHUJIOB B3aUMOJICHCTBUS. DHEPrUsi MEXaHUYECKOW CUCTEMBI.
Kunernueckast 1 moTeHUManbHas >Heprus. I'paduueckoll mpenacraBieHue >HEPrUd, MOTEHIIH-
aJbHbIE KPUBBIE U NOTEHIMAIbHBIE IOBEPXHOCTH JJI1 CUCTEMBI B3aUMOJEHCTBYIOLIMX TOYEK. 3a-
KOH COXPaHEHUs U NPEBpAILEHUsI SHEPTUU B MEXAHUKE.

Kunemaruka u nuHammuka tBepaoro reqaa. [lonsrue tBepnoro tena. Kunemaruka u 3a-
KOHBI TUHAMHUKHU BpalllaTEIbHOTO ABM)KEHNUA. MOMEHT CHJI, MOMEHT UHEPLIMHU, MOMEHT UMITYJIbCa
Y UMITYJIbC MOMEHTA CHJIbl. Y paBHEHUE JBUKEHUS Bpallaromuxcs Teia. MOMEHTbl HHEPLUU He-
koTopbix Ten. Teopema lllTeitHepa. 3akOHBI U3MEHEHUSI M COXPAHEHHS MOMEHTA MMIMYJbCa U
SHEPIuM C y4yeToM BpauieHus. [I[puMeHeHre OCHOBHBIX 3aKOHOB M IOHSATUM MEXaHUKH B CEllb-
CKOXO35IMCTBEHHON TEXHHUKE.

Mexanuyeckue koJsie0aHusi U BoJHbI. OOmme cBeneHus o kojebanusax. KunemaTtuka u
JMHAMUKA TapMOHHYECKOTO KoyiebaTeinpbHOro IBHKEHUs. KBasmynpyrue cuibl. Dusnyeckwid,
MaTeMaTUYECKUN U PY>KUHHBINA MasTHUKU. DHEPrusl rapMOHUYecKuX kojebanuit. CBOOOHBIC U
BBIHY)KJICHHbIE KoJieOaHusl. MexaHnuecKuii pe3oHaHc. Pe3oHaHC 1 aBTOKOIe0aHUs B )KUBBIX Op-
rauu3Max u Texuuke. CroxxeHue KoneOaHuil.

BonnoBoii mpouecc. Turbl BosH. YpaBHEHHE BOJHBI, BOJIHOBOW (PPOHT, MHTEPHEPEHIHS
BOJIH, TpuHLMM [ tolireHca-dpenerns.

JJieMeHThl MeXaHUKHU U CIUIOMIHBIX cpel. O0mue cBOCTBa KUAKOCTEH U ra3oB. Ypas-
HEHUE PaBHOBECHUS U JBWXEHUS XKMIKOCTHU. VeanbHas M Bs3Kas KUAKOCTH. ['mapocTaTuka He-
cxuMaeMoi xkuakoctu. CTallmoOHapHOE JIBIKEHUE HICATbHOW JKUIKOCTU. YpaBHeHue bepHyi-
. Koadduuuent Bsaskoctu. Teuenue no tpyoe. @opmyna Ilyazeitna. @opmyna Crokca. Typ-
OyJIEHTHOCTD.

Pazoen 2. Monekynapnasa puzuka u mepmoounamuka

Mouaexyasipao — Kunernueckas Teopus. Mneansbusliii ra3. OMnupuueckrue 3aKOHbI Hje-
aJIBHOT'O ra3a, ypaBHEHUE COCTOSHHUS, MPEAEIIbl IPUMEHUMOCTH. CBsA3b MEXIY MUKPO- U MaKpo-
CKONIMYECKUMH TapaMmerpamu raza. OCHOBHOE ypaBHEHHE KHMHETHYECKONW TEOpHM Ta3oB (AJs
JaBJIeHUs, U1 TemnepaTypsl). CpenHsisi KHHETUYECKasl SHEPIrHsl MOCTYNAaTeIbHOIO JBHKEHUS
MoJieKyll. MonekynsipHO-KUHETHYECKOe TOJIKOBaHHE TeMmmeparypbl. Henoctuwxumocts abco-
JIOTHOTO HYJISI U HEYHUUYTO)Ka€MOCTb JBMKEHHA. CKOPOCTH MOJIEKYIN ra3a. 3aKOH pacipenere-
HUs MOJIEKYJI 10 CKOpOCTSIM MakcBeiia, ero sKClepuMeHTalIbHAas poBepka. ['a3 B mone Tsro-
TeHus, bapomerpuyeckas Gpopmyna. ATMocdepa miaHeT. 3akoH pacnpeneneHus boabsimana, ero
YHUBEPCAIbHBIA XapakTep.

VYnpyroe u Heynpyroe CTOJIKHOBEHHE YacTHIl (Mosekyn). DddextuBHoe ceuenune. CpenHee
YHCIIO CTOJIKHOBEHUH U CpeAHsisl JUIMHA CBOOOHOro mpobera mosiekyi. [Ipaktnyeckoe nousarue
BaKyyMa.

SIBnenue mepeHoca B razax: AUQQy3us, TEMJIONPOBOJHOCTh, BHyTpeHHee TpeHue. OO0uI-
HOCTh MOJIEKYJISIPHO-KMHETUYECKOTO MEXaHU3Ma SIBJICHUI MepeHoca, KodpUIMEHTHI TepeHoca,
3aBUCUMOCTH UX OT Temneparypsl. duddysus, nuddys3us gyepe3s memOpaHbl, 0CMOC, OCMOTHYE-
CKO€ JIaBJIEHUE U €T0 POJb B KU3HEACITEIbHOCTH PACTEHUH. ATPOHOMUYECKUE IPUEMBI PETYIIN-
pOBaHUS BOJHOTO peXHWMa B TouBe (TpuKatka, OopoHoBaHue). Temonepemaua. [lonsrue
HaIpPaBJIEHHBIX IPOLECCOB.

PeanibHble ra3pl. OTKJIOHEHHE CBOMCTB Ia30B OT HACATBHOCTH. MEXMONEKYISIPHOE B3au-
MOJIEHCTBUE, PHEPIUs B3aMMOJEHCTBUS MoJeKysl. YpaBHeHue Ban-nep-Baansca u ero anamms.
N3otepmbl Ban-nep-Baanbsca, kpuTuyeckoe COCTOSIHUE BelleCTBA. BHYTpEHHSSI SHEPTHS peab-
HOTO rasa.



Kuakoe cocTossHue. XapaKTepUCTHKA KUIKOTO COCTOSHUS, CTPYKTYpa KUJIKOCTH, OJIMK-
Huil nopsanok. [loBepxHocTHOE HaTsKeHHe. HaydHOe M MpakTUUYECKOe 3HAYEHUE MOBEPXHOCT-
HBIX SIBJICHUH, UX YHHBEPCAJIbHOCTb. [[aBlieHHe MOl UCKPUBICHHOM MOBEPXHOCTHIO JKUJIKOCTH.
SIBnenne kanwugpHocTH. Mcnapenue, kunsueHue xuakocteil. TepMoperynsnus *KuBbIX opra-
HU3MOB. BimsiHue MOBEPXHOCTHBIX U KANWUISPHBIX SBJICHUM HA CTPYKTYpy MOYB, UX POJb B
Ipoleccax )KU3HEAEATEIbHOCTH YEJIOBEKa, )KUBOTHBIX U pacTeHHil. [locTymienne nuraTenbHbIX
BELIECTB B PACTEHMSI U PETYJIMPOBAHNUE BOJHOIO PEKUMA.

Kpucraniudeckoe cocrosinue. Kprucramumueckue u amopdHsbIe Tena, ux oTinyue. Tumsl
KPUCTANTMYECKUX pelIeToK. TernaoBoe MBMKEHHE B peallbHBIX KpucTayiax. JlegexTsl B Kpu-
crauiax. TemioBoe paclimpeHue TBEpAbIX Teil. TermnoeMKocTh TBEpAbIX Tell, 3aKOH /[rosoHra n
[Itu. [lnaBnenue TBepAbIX Tel. MexaHWYeCKue CBOMCTBA TBEPABIX TEJ, YIPYIHE U IUIACTHYE-
ckue aedopmaruu, 3akoH ['yka. [Ipounocts TBepabix Teu, onbIT Modde.

OcHoBbl TepMoanHaMuKH. [lepBblii 3aK0OH TepMOAMHAMUKU. BHYTpeHHss 3Heprus uuae-
anpHOTO Taza. Yucio creneneid cBoOoapl. M3ompornecchl. AnuabaTH4ecKuil MMpoiece, ero ypas-
Heane. Koapoumuent [lyaccona. KonmdectBo Temnorel. Kiaccuueckass Teopusi TEIIONPOBOI-
HOCTU. YpaBHeHue Maiiepa. PaboTa uyeanbHOro ra3a B pa3InyHbIX U30IIPOLIECCaX.

Bropoe Hawano tepmoauHamuku. OOpaTtumble U HeoOpaTumble mpoueccel. Camoperyns-
UM W YCJOBHUSl CYIIECTBOBAHMS JKUBBIX OpPraHu3MoB. TemoBble 3HTponuu. [IpuMeHHMOCTbH
MEPBOTO U BTOPOTO Hauajd TEPMOJUHAMHKH K KUBBIM opranu3mam. [loHsaTrue o TepMoarHaAMUKE
HEOOPATUMBIX MPOIECCOB U OTKPBITHIX CUCTEM. DHTPOIUS B CUCTEME OPTraHU3M- OKPYKaroIlas
cpena. Teopema Ilpuroxuna. Pons ciencreuii u3 teopemsl [lpuroxuna B sxosorun. [Ipeodpa-
30BaHUE YHEPTUU U POIb (HU3MKO-XUMUYECKHUX MPOIIECCOB B OHonornueckux oodrekrax. Bompo-
ChbI OMOdHEPreTHKH, OMOMEXaHUKH, OMO0AKYCTUKU U OMOHUKH JJIs arpOMHKECHEPHH.

Pa3zoen 3. Inekmpuuecmeo u maznemusm.

DJIeKTpUYecKoe MmoJjie HeNoABHKHBIX 3apsaa0B. OCHOBBI 3JIEKTPOCTATUKU. DIEKTPHU3ALUL
TEJI U €€ NPOSABICHUE B MpUpojae U TexHuke. TouyeuHsldd 3apsan. 3akoH Kynona, rpaHuiisl ero
MIPUMEHUMOCTH.

Onektpruyeckoe nosie. HanpspkeHHOCTh M MOTEHLHAI 3JIEKTPOCTaTUYecKOoro noiid. CBszb
Mexay HUMH. CUJIOBBIC JTUHUU U SKBUIOTCHIIMAJIbHBIC TTOBEPXHOCTHU. [losie numosnst u Moseky-
asl. Teopema Octporpanckoro-I'aycca (nepBoe ypaBHenue Makcseia). [Ipumenenue Teopemsl
Octporpaackoro-I'aycca. Pabora B snekTpuyeckoM moJfie, MoTeHnuan. Btopoe ypaBHeHue
MakcBenia sl 3IeKTPOCTATUKU. DIEKTPOEMKOCTh, KOHJIEHCATOPbl. DHEPIUs IEKTPOCTaTUYE-
ckoro nons. [losne B cpene, AMAIEKTpUUECKas IPOHULIAEMOCTb. DIIEKTPOCTaTHUECKAsl 3alllMTa.

Honsipu3zanus Au31eKTPUKOB. [IpOBOTHUKY U TUANEKTPUKU. [[UIONB B AIEKTPUYECKOM
noJsie. Bunpl nonsipuzanuu AU3IEKTPUKOB (3JIEKTPOHHASA, HOHHOTO CMElIeHUs, AunoibHast). 1lo-
JISPU3YEMOCTh aTOMOB U MOJEKYN. DJIEKTPUUECKOE MOoJie B AWAJIEKTpuKe. J[uanexrpuueckas
MPOHUIIAEMOCTh, €€ 3aBUCUMOCTh OT TE€MIIepaTyphl. DieKTpocTaTuueckass HHAyKuusa. Cernero-
ANEKTPUKU. DNeKTpeThl. [Ibe3031exTpuueckuit 3P hexT.

IocTosAHHBINA JIeKTPUYECKUl TOK. [IOCTOSHHBIA AEKTPUYECKUIM TOK. YCIOBHUS CyIIe-
CTBOBAHHS U XapaKTEPUCTUKH IMOCTOSHHOTO TOKa. brosnekTpuyeckuit moTeHIMan U OHOTOKH.
Tok npoBogumoctu. ®opmynuposka 3akoHa Oma Uil 3aMKHYTOM 1I€TH, €€ OJTHOPOJAHOIO U He-
OJIHOPOAHOI'0 Y4acTKOB. TepMOMETPBI COITPOTUBIIEHUS U DJIEKTpUUECKUE TeH30MeTpbl. Huzko- n
BBICOKOTEMIIEpaTypHasi cBepxXnpoBoauMocTh. [IpaBuna Kupxroda m mpuHuMne! pacuera siek-
TPUYECKHI Ieneld. DIeKTpUUECKUe MPOoIecCchl B OMOJIOTMYECKUX OOBEKTaxX. DIIEKTPOINpPOBOIHU-
MOCTB PACTUTEIbHBIX M KUBBIX OPraHU3MOB, €€ IPUPOIa U METOIbI PETUCTPAIIHH.

MarauTtHoe noJie. DJIeKTPOMATHUTHAs MHAYKHus. MarautHoe none 3emnu. [Ipupona
MarHuTHOTO MoJsl. BEeKTOp MarHWTHOM WMHAYKUMW. MarHuTHbI noTOK. 3akoH buo-Casapa-
Jlanaca u nmpuMepsl pacueTa MarHUTHOTO MOJISI MPOCTEUIIUX KOHTYPOB ¢ TOKOM. MarHurHoe
noyie ABMXKymerocs 3apsana. Cuna Ammepa u cuna Jlopenna. BzanmoseicTBre nmapajienbHbIX
TOKOB. MarHuTHbIE CBOMCTBA BEIIECTBA.

SIBneHue 3JIeKTPOMAarHUTHON MHAYKLUUU. DJIEKTPOABUKYIIAS CUJIa UHIYKIUU. DJIEKTPOH-
HbII MeXaHu3M BO3HMKHOBeHUs DJ|C uHAyKUMH. SIBIeHnE cCaMOMHAYKIIMU U B3aUMHOW MHIYK-



uu. MuayktuBHOCTh costeHouaa. Toku dyko. DHeprus MarHuTHOro nouis. Buxpesoe anexkrpu-
yeckoe moie. Tok cMmereHus. DiaeKkTpoMarauTHoe mose. [IpoucxoxaeHne OMOTOKOB. DIIEKTPO-
MarHUTHBIE MOJIS JKUBBIX OPraHHU3MOB. DKCIIEPUMEHTAJIbHBIE INPOSIBICHUS 3JIEKTPOJUHAMHUYE-
CKHX SIBJICHHM, 3JIEKTPOMArHUTHBIE CENAapaTOpbl B arpOMHKEHEPHH.

DJIEKTPUYECKHI TOK B ra3ax M pacTBOpax 3JIEKTPOJHMTOB. DJIEKTPUUECKUM TOK B rase.
[Tpoueccyl MOHU3ALMU U PEKOMOUHALIUU. DJIEKTPOIMPOBOAHOCTH CIa00MOHU3UPOBAHHBIX Ta30B.
[TonsiTHe 0 mIa3me.

DNEeKTPUYECKHUI TOK B JKUJIKOCTU. DJIEKTPOIN3. XUMHYECKUE MCTOYHUKU TOKa. [IpuHnmmn
JIEHCTBUSL aKKyMyJrsiTopa. PU3nueckoe JEMCTBUE AIEKTPUIECKOr0 TOKA.

JIEKTPONPOBOAHOCTD METAJJIOB U MOJYNPOBOAHUKOB. OCHOBBI 30HHOW TEOPUH TBEp-
JI0TO Tella. 3anoJHEHHbIE U HE 3all0JIHEHHbIE 30HbI. [IpOBOJHUKY, MTOIYIIPOBOIHUKHN U U30JIATO-
pbl. 3anosHeHHe dHepreTudeckux ypoBHeu. [Ipuniun [Taymu. CoOcTBeHHAss U MpUMeECHas Tpo-
BOJAMMOCTH NOJIYIPpoBOAHUKOB. DoToconpoTusieHue. TennoBU30pshl.

KoHTakTHBIE M TepModjiekTpuyeckue siBjeHus. [lorennuaneuas sima, YpoBenb @epmu
u pabota BbixoAa. TepMO3IeKTpOHHAs SMUCCUS. DJIEKTPOHHBIE JaMIibl. JIaMIoBbIE BBIIPSIMUTE-
JU ¥ yCUJINTENU MEPEMEHHOT0 TOKa. DJEeKTPOHHO-ITy4YeBas TpyOka U ee NpUMEHEHUE B COBpe-
MEHHOH TEXHHKE.

KonrakTHas pa3HocTh noTeHManoB. TepMoasiekTpuueckue siBjaeHus. Tepmomnapa u TepMo-
AJIEMEHT. Y CTPOWCTBO M MPHUHLMI paboThl P-N-niepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI U UX
HCII0JIb30BAHUE B arpOTEXHUYECKUX UCCIIEI0BAHUSAX.

DJIEKTPOMATHUTHbIE  KOJe0aHMA W  BOJHBL.  OJJEKTPOMarHUTHOE 1oJie U
3JIEKTPOMAarHUTHbIE BOJHBL. M3inydeHue, reHepauus, nepegaya U HPHUEM SJIEKTPOMArHUTHBIX
BoJH. [Iporecchl nepeaayn MeKTPOMAarHUTHBIMU BOJIHAMH B OMOOOBEKTAX U MX NMPUMEHEHHE B
ABTOMAaTU3UPOBAHHBIX TEXHOJIOT S MIPOU3BOCTBA, nepepaboTku u XpaHeHus
CEIbCKOXO03UCTBEHHOM MPOAYKIUU. DU3HUecKkoe M OHOJIOTHYECKOe JACHCTBHE ONTUYECKUX
W3JIy4€HUI Ha paCTUTEIbHBIN U )KUBOTHBIA MUD.

Paszoen 4. Onmuxa.

BosiHoBass m reomerpuueckasi ontuka. KopnyckyispHas v BOJHOBas TEOPHM CBETA.
DnexkTpoMarHuTHas Teopus cBeta. [loHsATHE 0 KBaHTOBOU TeOpUH CBETA.

OCHOBBI I€OMETPUYECKON ONTUKH. 3aKOHBI OTPAXCHMsI U IPEIOMIICHMS CBETa, IMOJIHOE
BHyTpeHHee oTpakeHue. [Ipubopsl reoMeTpuuecKkoi ONTUKU: JIMH3bI, JYIbI, 3epKajia, MUKPO-
ckon u T.1. ®oromerpusa. Cuna cBera, CBETOBOW IOTOK, OCBelIeHHOCTh. [lornomnienue cera.
[TonsiTvie 0 PU3NOIOTUYECKOM JIEHCTBUU CBETA.

SIBneHus1, onMchbIBaeMble BOJHOBOM Teopueil ceera. IHTepdepeHnns cBera, yCIOBHs MOSB-
JICHUS] CTaTUYECKON MHTeppepeHInOHHON KapTuHbl. [IpocBetnenue ontuku. uTepdepomeTpsl,
uX Hcnosb3oBanue. Judpakuus, qudpakuus oT menu, AudpakiuoHHas pemierka. [lonstue o
rojorpaduu. PeHTreHoBcKkas AUQpPaKus, peHTT€HOCTPYKTYPHBIM aHAIU3 U €ro MPUMEHEHHUE K
6uonornyeckuM oObekTaM. IIpoctpancrBennas crpykrypa JHK u PHK. Paspemaromas cro-
COOHOCTh ONTHYECKUX MPUOOPOB.

Cser 1 BeniecTBO. DJIEMEHTHI ONTUKH aHU3OTPOINHBIX Ccpell. ECTeCTBEHHBIN M MOIAPU30-
BaHHBIN cBeT. [lonsgpuzanus cBera Mpu OTpakeHUU W IpejomiieHuu. 3akoHbl Mamtoca u bpro-
crepa. [[BoitHoe myuenpenomiienue B kpuctaiax. [lomspounsl. OnTudeckas akTUBHOCTB, caxa-
pPOMETpHS, UCIIOJIb30BAHUE SIBJICHMSI BPAIICHUS TUIOCKOCTH MOJIAPU3alluU B MOJIEKYJISIpHON OHO-
JIOTHUH.

Hucnepcust cBera. CriocoObl HAOMIOMACHHS AUCIEPCHH CBETA. Teopus NHUCTIEPCUH CBETA.
Hopmanbras n anomaneHas qucnepcuu. Ilornomenne ceera, 3akoH byrepa. CriekTpsl nornomie-
HUS, MOJIEKYJIIPHBIN CIieKTpaibHbIN aHanu3. PaccesHue cBera. PaccessHue cBeta B aTMocdepe.
buodusnueckue siBIeHUs MPH B3aMMO/ICHCTBUM CBETA C BEIIECTBOM.

KBanToBas ontuka. l31ydenue u noriomieHne TerioBoi sHepruu. AOCOIIOTHO YepHOE
teno. 3akonsl Kupxroga, Credana-bonsumana, Buna. HeBo3M0OXXHOCTh OOBSCHEHHS 3aKOHOB
TEIJIOBOTO M3JIy4eHUs BOJIHOBOM Teopuel cBeTa. KBaHTOBBIM XxapakTep u3iaydeHHs. KBaHTBI



(poTonsl) M MX XapakTepuCTUKH. | enmmosHepreruka. [IpuMeHeHHE COJTHEYHOTO W3IYYEHUS B
AIIK.

Buemnunii, BHyTpeHHUN U BeHTUIbHBIN hoToaddext. Uccnenopanus CroneroBa. YpaBHe-
Hue DiiHmTeiHa s BHeuHero ¢Gotosddexra. DoTorneMeHTH U (POTOYMHOKUTENH, UX MTPUMeE-
HEHHE B aBTOMAaTHKE U (POTOMETPHH. XEMOAJIEKTPOMAarHUTHas OMO’HEpreTHKa U OMoMH(pOpMa-
tuka. Mcnonb3oBanne CBY-, UK- u YO-uznyuennii B Texnonorusax AIIK mist mepepaboTku u
XPaHEHUs NUIIEBON IPOAYKLIUH.

Pazoen 5. Amomnas ¢usuka

Crpoenne aroma. JjieMeHTbl KBAHTOBOW MeXxaHUKH. Mojenb atoma ToMmcoHa. OnbITh
Pesepdopna no paccesuuro anbda-dyactul. SAnepHas Mojeab aToMa, €€ TPYAHOCTH. 3aKOHOMED-
HOCTH B aTOMHBIX criekTpax. [locrynarer bopa. OnbiTr ®panka u I'epia. boposckas Teopus ato-
Ma BOJIOpPOJia U BOJOPOIHOINOAOOHBIX MOHOB, ee HepocTaTku. KBaHToBble uncia. MHOrosmek-
TPOHHBIE aTOMBI U IIEPUOANYECKUI 3aKOH MeHieneena.

OTKpBITHE PEHTICHOBCKHX JIy4eil U €CTECTBEHHOW PaJlMOaKTUBHOCTU. BUIbI panoakTuB-
HOTO pacrmaja U U3Ty4eHH. 3aKOH pagroakTUBHOTO pacnaaa. Ctpoenue atroma. CTaOWIbHbBIE U
pannoakTuBHbIE M30TOMNBL. COBpeMEHHBIE METOMbI PAIUOXUMUU U paauodbuonoruu. [Ipodiaemsl
paauoskonoruu. Ilpupona Bo3aelcTBUS paJOAaKTUBHOIO W3JIyUYEHHUS Ha YKUBbIE OpPraHU3MBI.
Kocmuueckuii pon u MmyTarum.

CrioHTaHHOE ¥ UHYLIMPOBAaHHOE M3JIyYE€HUE aTOMOB, KBAHTOBBIE T€HEPATOPHI (J1a3€epbl), UX
UCIIOJIb30BaHUE, MEPCIEeKTUBBI MpUMEHeHHs (ceMuHap). buonoruueckoe AeicTBHE JIa3epHOTO
U3ITy4EHHUS.

AToMHOe saapo. O6mue cefeHus 00 aToMHbIX aapax. Hykionsl. Ctpoenue suep, npupo-
J1a sIIEPHBIX CUJI, yCTOMYMBBIE M HEYCTOWUYUBBIE s/ipa. MIcKyccTBEHHAs palnOaKTUBHOCTh. DHEP-
TUS CBSA3U U JIe(heKT MacChl aTOMHOTO s/ipa. MexaHu3M sIepHBIX peakiuil. Peakuuu nenenus u
cunTte3a. Llennele snepHble peakuuu. TepmosaepHble peakuuu. JHeprus Connua u 38e3x. Koc-
MUYECKHe Jy4d. DJeMeHTapHble YacTullbl. [I[puMeHeHne paaroakTUBHBIX U30TOMNOB. buonoru-
YECKO€ JCHCTBHE WOHU3UPYIOUIMX HM3JIYYEHHW M 3aliMTa OT Hux. Mcnonb3oBaHue SAEpHOM
SHEpruu. ATOMHAs SJHEPTUsI U OKPYXKAroIIas cpeja.

4.3 Pa3nebl y4eOHOMH TUCHUIIIMHBI U BU/I 3aHATHIA

Ne HaumenoBanue pa3zesoB AuCLH- Jlexuuu lpaxtiraeckue | JlaGoparopmbie CPC
3aHATHUSL paboTsI
TLII. TUTUHEI
O4YH 3a04 OuYH | 3204 OYH 3204 | OuH | 3a04
1 @duznyeckre OCHOBBI MEXaHUKH. 4 2 4 6 2 16 26
2 MonexymsipHas GprU3uKa U TEPMO- 3 2 3 4 2 16 22
JMHaMHUKa.
3 DJIEKTPUYECTBO U MATHETU3M. 3 2 3 3 2 16 26
4 Onruka 3 1 3 2 2 14 23
5 AToMHas u3uka 2 1 2 0 13 22
Hroro: 15 8 15 15 8 75 119
Kontpons 18 9

4.4 JlaGopaTopHbIii NPAKTHUKYM.

Ne Tema 1abopaTOpHOTO PAKTHKyMa Tp yﬂO:;\iKOCTB’
Pu3znyecKkue 0CHOBbI MEXaHUKHI
1. Omnpenenenne Ko3hpuIMEHTa TPEHUsI CKOJIBKEHHUS ¢ TIOMOIIBIO TpHOOMETpA. 2
2 OmpenienieHne MOMEHTA MHEPIMU KOJIECa U CHJIBI TPEHHUSI B OTIOpe 2
3 W3y4yenne cBOOOAHBIX KOJIeOaHNH MPYKUHHOTO MasTHHKA 2
MouJiekyasipHasi (pU3HKA M TEPMOIUHAMHKA
4. Omnpenenenne ko3 uimeHTa BI3KOCTH )KUAKOCTH MeTooM CToKca. 2
5 OTHoIeHNEe MOJISIPHBIX TemnoeMkocTell MetogoM Kiemana- Jlesopma 2
6 Omnpenenenne Ko3h(puIKeHTa MOBEPXHOCTHOI'O HATSKEHUSI METOZIOM OTPBIBA KOJIbIIA 2
DJIeKTPHYECTBO M MATHETH3M
7 | I'panynpoBka TepMonapsl 1 onpenenenue ee yaenpsHoi TepmodJIC. | 2




8 | Npumenenue 3akonos Oma 1 Kupxroda 11st pacyeToB SIeKTPHUECKHX Lemeil

Onrtuka. Pu3uka aTomMa u saapa.

9 | OmnpeneneHre KOHIEHTPALMU caxapa B pacTBOpPE C MOMOIIBIO NOJIsIpUMETpa

5 Marpuna ¢popMupoBaHHMA KOMIIETEHIMI 110 JUCIUIIIIHHE

YHuBepcaibHbIe O6menpodeccuoHanbHEIE
H].\ﬁ. Pa3nennbl, TeMbl JUCHUIIJIAHBI KOMIICTCHIO U KOMIIETCHIINU O6$ifﬂf$ﬁ2i§m
YK-1 OIIK-2
1 | Pusnyeckre OCHOBBI MEXAHHKH. + + 2
2 | MonexynsapHas ¢usnka u Tep- + + 2
MOJIMHAMUKA.
3 | DnexTpu4ecTBO U MarHETU3M. + + 2
4 | OnTuka. + + 2
5 | AromHas pu3mka + + 2

6 Oopa3oBaTe/ibHbIE TEXHOJIOTUH
OO0beM ayauTOpHBIX 3aHATUH Bcero 45 yaca, B T.4. Jekiuu 15 yac, npaktuueckue — 15 yac.,
naboparopHbie padoThl 15 yac.
10 4. (22 %) — 3aHATHS B MHTEPAKTUBHBIX (hopMax OT 00beMa ayTUTOPHBIX 3aHATHA.
Bun 3ansatus Hcnonb3yemble MHTEPAaKTHBHBIE 00pa30BaTeIbHbIE TEXHOJIOT U Komn-Bo
Cemectp
(JL, JI3, 113) Y TeMa 3aHsITHsI 4acoB
2 1 IIpobnemuas nexmnus mo teme «BTopoe Hagamo TepMOAMHAMHKH. DHTPO- 2
nus.»
2 JI3 BuptyansHas mabopatopHas pabota rmo teme «TeIruioBoii IBUraTeb» 2
2 JI ITpo6nemHas eknus no TeMe «JEKTPOMarHUTHast HHAYKIUSIY. 2
2 JI IIpo6nemHas nexnus no reme «PagnoakTUBHOCTDY. 2
2 JI3 BuptyansHast nabopaTtopHast paboTa 1mo Teme «PaaTuoakTUBHBINA pacman. 2
HUTtoro: 10

7 Y4yeOHO-MeToaMYeCKOe oOecrieyeHHe CaMOCTOsITeIbHOIH padoThl cTyAeHTOB. O eHOYHbIe
cpeacTBA VISl TEKYLIero KOHTPOJIsSI yCIIeBaeMOCTH, NPOMEeKYTOUHOH aTTecTallMu 10 UTO-
raM OCBOEHUSI TMCIUTLIMHBI

7.1 BH}ILI CAMOCTOATEJILHOM paﬁon, MOPAAOK UX BBINMMOJTHCHUA U KOHTPOJISA

o | P TeM MeTto KOHT 1
N ased (rema) Buanr CPC Mopsaaok Boinoanenuss CPC €TOX KOHTPO
n/m| IUCHUIIHHBI

1 dusnyeckue oc-
HOBBI MCXaHUKMH.

[Tonroroska k JIP,
paboTa HaJl UHAH-

BUJlyaJIbHBIM 3a]1a-
HHUEM, TIOATOTOBKA
pedepaTos.

Pabora ¢ IeKIIMOHHBIM MaTepHUaIOM, OC-
HOBHOH U JIONIOJIHUTEIBHOM IUTEpaTypOH,
HWHTEPHET- pecypcaMu, OJAr0TOBKA OTYETa
o JIP

VYcTHBIH ONpoC, TUCh-
MEHHBINA OTYET, TeCTH-
poOBaHUeE, peLIEHUE 3a1a4
HUHAVBUYaJIBHOTO 3a/]a-
HUSL, 00Cy’K/IeHHEe TeM
pedepaTos.

2 | MonekymsapHas
(uzuka u Tep-
MOJNHAMHUKA.

IToxrorosxka x JIP,
pabota Haz WHIU-

BUAyaJEHBIM 33713~
HUEM, ITOAT0TOBKA
pedeparos.

PaboTa ¢ 1eKIMOHHBIM MaTepuaioM, 0c-
HOBHOM U JIONOJIHUTENBHOM JINTEPATYPOH,
MHTEPHET- pecypcaMu, OATOTOBKA OTYETa
no JIP

VYcTHBIH onpoc, MUCh-
MEHHBIH OTYET, TECTH-
pOBaHMe, pelIeHHe 3a1aq
UHAMBUYaJIBHOTO 3a/a-
HUS, 00CyKIEHUE TEM
pedeparos.

3 | DnexkTpuuecTBO
1 MarHeTHU3M.

IToaroroska K
JIP, pabora Han
WHIUBUYaTbHBIM
3aJaHHEM, IOArO-
TOBKa pedepaTos.

PaboTa ¢ JTeKITMOHHBIM MaTEepHaIOM, OC-
HOBHOM U JIONIOJHUTEIBHOM IUTEpaTypoOH,
HWHTEpHET- pecypcaMu, MOArOTOBKa OTYETa
o JIP, moaroroska otuera mo JIP

VYcTHBIH Onpoc, MUCh-
MEHHBINA OTYET, TECTH-
poOBaHUeE, pelIeHUE 3a1a4
MHIUBUAYaAIBHOIO 3a1a-
HUSL, 00Cy’K/IeHHEe TeM
pedeparos.

4 OnTHka.

IToaroroBka K
JIP, pabora Haxg

PaboTa ¢ 1eKIMOHHBIM MaTepuaioM, oc-
HOBHOM U IONOJIHUTENLHON JINTEPATypoil,

VY CTHBIH onpoc, NUCh-
MEHHBII OTUeT, TECTU-




WHIUBUIYAIGHBIM | UHTEPHET- peCypcaMi, OArOTOBKA OTYETa | POBaHUE, PEIICHUE 3a/1a4
3aJaHueM, rmoaro- | mo JIP WHJIMBUIYaJLHOTO 3a]1a-
TOBKa pedepaToB. HUS, 00CYKICHUE TEM

pedepaToB.
5 AtomHas pm3n- | Pabora Ham wH- | PaboTa ¢ IeKIMOHHBIM MaTepHaioM, OC- Pemenne 3amay vHIUBU-
Ka JUBHUTYyalTbHBIM HOBHOW U JIOTIOJTHUTENIFHON JINTEPaTypol, | IyaJdbHOTO 3aMaHHA, 00-

3aaHieM, MOJTO- | HHTEPHET- pecypcaMu CyXJIeHHue TeM pedepa-
TOBKa pedepaToB TOB.

7.2 KoHTpoJibHBbIE BONPOCHI /I CAMONIPOBEPKH

Pa3zgea (Tema)
JUCHHUIIIHHBI

KoHTpo/1bHBIE BONPOCHI /ISl CAMONIPOBEPKH

dusnyeckne ocHO-
BBl MEXAHHUKH.

1. Kunemarnueckue ypaBHEHHS, IEPEMEIIECHUE, CKOPOCTh, yCKopeHHe. CKOPOCTh M YCKO-
peHMe IIpU PaBHONIEPEMEHHOM JIBUXKEHHUU.

2. Tlokoii m paBHOMEpHOE MpPSMOJMHEHHOE NBIKeHHE. [IpUHIMI OTHOCHTENBHOCTH, IO-
CTOSIHCTBO CKOPOCTH CBeTa (IIOCTyJaThl DUHIITENHHA).

3. 3akonbsl quHamuku (HbroToHa) Uit MaTepHanbHOW TOYKH, MX B3aMMOCBs3b. MHepiu-
aJIbHBIE Y HEMHEpIIMaJIbHbIe CUCTeMBI oTcyeTa. CHila U Macca.

4. VYpaBHeHHE ABWXKECHHS MaTepHaJIbHOI TOUKHM M NpHUMEPH! pelleHus. VMmyisc Tena u
HUMIIYJbC CUIIBL, CBSI3b MEKIY HUMU.

5. 3aKoH COXpaHEHMs MMITYJIbCa B MEXaHHUYECKHX CHCTEMax M OHMOJIOTHUECKHX OOBEKTax.
OOmue MOHATHS CHIIBI KaK CKOPOCTH M3MEHEHHs uMITyiabca. CHilbl B IpHpoZe (Cuiia TsKe-
CTH, CHJIAa TPEHUSI, YIIPYTHE CHJIIBL, CHIIBI TPEHUS U JIp.).

6. 3HaueHWe CuI ACHCTBYIOIMIMX B MPHPOAE IS )KU3HEACATEILHOCTH OHOJIOIHIECKUX 00b-
€KTOB U MX MPAKTHUYECKOE HCIOJIb30BaHUE B arpOTEXHUKE (CYIIMIbHBIEC, 36PHOOYMCTUTEIb-
HBIE, 3epHOPa3ACIUTENbHbIE U Ip. MAIIUHEI).

7. Mexanuueckas paboTa ¥ MOIIHOCTb. DHEPrusl Kak oOlas KOJIMYEeCTBEHHas Mepa pas-
JIMYHBIX (OpPM JIBIXKEHHSI MATEPUH U BUIOB B3aUMOCHUCTBHSI.

8. KuHernueckas v noTeHUUAIbHAS SHEPTUSL.

9. 3aKoH cOoXpaHEeHHMs M IPEBpAILEHUsI SHEPTUU B MEXaHHUKE.

Kunemarnka 1 JMHAMHKA TBEPAOro Teja.

10. Ilonstme TBephoro Tena. KnHemaTrka M 3aKOHBI JUHAMHKH BPAIaTeIbHOTO JBM)KCHHUS.
MOMEHT cHJI, MOMEHT HHEPLUH, MOMEHT UMITYJIbCA M MMITyJIbC MOMEHTA CHJIBL. Y paBHEHUE
JBIDKEHHs Bpalaromuxcs Tel. MOMEHTBl MHEpUUU HEKOTOpbIX Tel. Teopema IllTelinepa.
3aKOHBI M3MEHEHHsS] U COXPAaHEHHS MOMEHTa UMIIYJbCAa M DHEPIHMHM C Y4E€TOM BpAIlCHUS.
[IpyMeHeHne OCHOBHBIX 3aKOHOB M NOHSATHI MEXaHUKU B CEIbCKOX03AHCTBEHHON TEXHUKE.
Mexannyeckue KoJie0aHUSA U BOJIHBI.

11. OO6mme cBeneHust o konebanusx. KnHemaruka v JUHaMUKa TapMOHMYECKOTO Kojieba-
TeNnbHOTO ABIKeHHA. KBazuynpyrue cuibl. Ou3HUECKUil, MaTeMaTHYECKUH U MPYKUHHBIN
MasITHUKH. DHEPrus rapMOHHUYECKUX KojeOaHuid. CBOOOHbBIE M BBIHYXKJICHHBIE KOJICOaHUS.
Mexannueckuil pe3oHaHc. Pe3oHaHC M aBTOKOJeOaHHUS B JKUBBIX OpraHM3Max U TEXHUKE.
CrnoxeHne KoneOaHui.

12. BoxHoBO# niporniecc. Tumsl BOMH. Y paBHEHUE BOJIHEL, BOJIHOBOH (DpOHT, HHTEPPEPCHIINSA
BOJIH, IpuHLHI [toiirenca-dpenens.

DJIeMEeHTbI MEXaHHKH H CILIOIIHBIX Cpej.

13. OOmue cBOHCTBA )KUAKOCTEH 1 ra30B. Y paBHEHUE PABHOBECHS M JIBIKCHUS SKUJIKOCTH.
14. VYpasuenue bepaymm? Koaddumment Bazkoctu?

15. ®opmymna Ilyazeitna? @opmyna Ctokca?

16. CkopocThb Tena BbIpaxkaeTcs (Gopmynon V= 2-5+0'2t. Haiitu nepemerenue tena
yepes 20c mocie Havana ABHKEHHUS.

17. Temno, GpomeHHOE BEpTUKAIHLHO BBEPX, OBIIIO Ha BBICOTE §,6 M JIBa pa3a ¢ MPOMEKYTKOM
BpeMeHH 3 ¢. HaliTn HauanbHYI0 CKOPOCTb.

18. Mlapuk maccoii 300 r ymapuics 0 CTEHKY M OTCKOYMJI OT Hee. OnpeienuTb UMITYJIbC,
TIOJIYYCHHBIH CTEHKOM, €CIIM B TIOCTIEAHUNA MOMEHT Tepe]l yapoM IapuK UMeEN CKOpocTh 10
M/c, HanpaBJIeHHYo Mo yrioM 300 K MOBEPXHOCTH CTEHBI. Y Aap abCOMOTHO YIPYTHii.

19. Teno maccoii 2 Xr ymajno ¢ BBICOTHI 8 M M yriryOmiocs B cHer Ha 1,5 M. Onpenenutsb
CPEIHIOI0 CUIY CONPOTHUBIIEHHS CHETA.

20. Moot Maccoit 5 Kr yaapseT 1o HeOOJIBIIOMY KYCKY JKene3a, JeXalleMy Ha HaKOBajlb-
He. Macca HakoBambHM 100 kr. Maccoil Kycka jkene3a IpeHeOpedb. YIap HeyNnpyrui.
Omnpenenuts KITJ[ ynapa Moa0Ta IpH JaHHBIX YCIOBHSX.

21. Ha umnmHzp, KOTOPBIH MOXKET BpallaThCcsi OKOJIO TOPH30HTANIBHOM OCH, HAMOTaHa HUTb,
K KOHITy KOTOPO# MpuBs3aH Ipy3uK. J[BUTasch paBHOYCKOPEHHO, TPY3HK 3a 3 ¢ OImyCTHiICH
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Ha 1,5 M. Onpenem/nb YTJI0BOC YCKOPCHUE NUWJIMHAPA, €CJIN €TI0 pauyC paBeH 4 cMm.

x = 2sin| Zt+0.57
22. ManeHpKOE TEIIO COBEpIIaeT KOIeOaHUs 4 . Haiftn ammmuryy,
NIepHoA, HadalubHyo0 a3y KojaeOaHMH, a TaK)ke MAKCHMAJIbHYI0 CKOPOCTb U yCKOPEHHUE Tela
(X maHo B CcM, t B).
[Tmockas BoHA pacmpoCTpaHsAeTCsS BIONb HPSAMON co ckopocThio 20 M/c. [IBe Touku, HaXo-
JSIITMecs] Ha ATOH mpsiMod Ha paccTosiHMM 12 M u 15 M OoT ucroyHuka KosebaHMH, KoyeO-
JoTes ¢ pasHocThio (a3 0,757 . HaiiTu A7MHY BOJIHBI, HANMCATh yPaBHEHHE BOJIHBI U HAHTH

CMelleHUe YKa3aHHbIX TOUYEK B MOMEHT BPEMEHH, paBHbIH 1,2 ¢, eCclii aMIUIUTy1a KoieOaHuit
0,1 M.

MonexkyssipHast Gu-
3MKa U TepMOJUHA-
MHKa.

MoJexynsapHo — Kunernueckas Teopus.

1. WneansHbIH ra3? DMnupudecKie 3aKOHBI HIeaIFHOTO Ta3a?

2. Kak 3ammceiBaeTcsl ypaBHEHHE COCTOSIHUATA3a?

3. OcHOBHOE ypaBHEHHE KHHETHYECKOW TEOPHH Ta30B (AJIS JaBIICHUS, IJISI TEMIIEPATYPHI).
CpenHsis KHHETHYECKasi SHEPT U MOCTYIATEILHOTO IBMKCHUSI MOJICKYIT

4. Ta3 B mone TaroteHus, bapomerpudeckas Gopmyna. ATMochepa miaHeT. 3aKOH pacIpe-
neneHus bonblMaHa, €ro YHUBEPCAIBbHBIN XapakTep.

5. VYmpyroe u Heympyroe CTOJKHOBEHHE dacTul] (Moiekyln). D¢QeKTHBHOE CedyeHHe.
CpezHee YMCIIO CTOJIKHOBEHH U Cpe/Hss IIMHA CBOOOIHOTO mpobera Moseky. [Ipaktuye-
CKO€ MTOHATHE BaKyyMa.

6. dudodysun? TennonpoBomHOCTH? BHyTpEHHEE TpeHHE?

7. OOWHOCTh MOJIEKYJIIPHO-KMHETHUECKOTO MEXaHH3Ma SIBICHHH TepeHoca, koadduim-
€HTHI IIEPEeHOCa, 3aBUCUMOCTD UX OT TeMIIepaTyphl

8. OcMmoc, 0CMOTHYECKOE JTaBJICHHUE U €T0 POJIb B KHU3HEACATECIBHOCTH PacTCHUH. ATPOHO-
MHYECKHE TIPUEMBI PETYIHPOBaHUS BOAHOTO PEKMUMA B ITOYBE (IPUKATKA, OOpOHOBaHNE).

9. Temnonepenada. [ToHATHE HANIPaBICHHBIX ITPOIIECCOB.

PeanbHbie rasel.

10. OtkiOHEHHE CBOWCTB Tra3oB OT HACATHHOCTH. MEXMOJIEKYISIpHOE B3aMMOJICHCTBHE,
SHEPTHsI B3aUMO/ICHCTBUS MOJIEKYJI, KDHTHIECKOE COCTOSIHUE BEIIECTBA.

Kuakoe cocrosinme.

11. [aiite XxapaKTepHCTUKY >KUIKOTO COCTOSIHMSA, CTPYKTYpa KHUIKOCTH, OIMKHUI MOPAIOK.
IToBepXHOCTHOE HATSKEHUE.

12. Vcnapenwue, kumnsiueHue >xunkoctei. TepMoperyssmus »KUBBIX OpraHU3MOB. BrnusiHue
MIOBEPXHOCTHBIX U KaIWIIIPHBIX SBICHUH Ha CTPYKTypy IOYB, UX POJIb B MpOLECCax JKU3-
HEJIeSITeIbHOCTH YeJIOBEKa, >KUBOTHBIX U PACTCHHUH.

Kpucranauueckoe cocrosinue.

13. Kpucrammudeckue u aMOpQHBIE TeNa, HX OTIHIHe?

14. Jledextsl B kpucTamiax. TemmoBoe pacuiMpeHne TBEpAbIX TeJl. TerroeMKoCTh TBEpAbIX
Ten, 3akoH [rononra u [1tu. IlnaBnenne TBepabIX Teml.

15. MexaHn4eckne CBOMCTBA TBEPABIX TEN, YIPYTHe W IUIacTHUECKHe 1edopMaliy, 3aK0OH
I'yka

OCHOBBI TEPMOAMHAMHUKH.

16. Kak dopmymupyercst mepBblii 3aKOH TEPMOTUHAMUKH

17. Yemy paBHa BHYTPEHHSSA SHEPTHs UIEATIBHOTO raza’?

18. Yemy paBHa paboTa UI€alIbHOTO r'a3a B pa3jIMuHbIX H30MpoLeccax?

19. OGpatumble u HeoOpaTuMBbIe Tpoliecchl? CaMOperyssilys U yCJIOBHS CYIECTBOBAHUS
KHBBIX OPTaHN3MOB

20. TlpumeHeHne mepBOro ¥ BTOPOTO Hadasl TEPMOJUMHAMUKH K >KHBBIM OPTaHH3MaM.

21. TIpeoOpa3zoBaHHE SHEPTHH U POIb (PH3UKO-XHUMHUYECKUX IMPOIECCOB B OMOIOTHYECKUX
00BekTax. Bompockl OnosHEpreTHKH, OMOMEXaHUKH, OMOAKyCTUKA M OMOHUKH IUTSL arpOHH-
KEHEPUU.

22. Tlox KaKuM JaBJICHUEM HaXOIUTCS B OA/UTOHE BOAOPOJ, €CIIM EMKOCTh OayutoHa 10 nut-
POB, a KHHETHUYECKAsI SHEPTHS MMOCTYNATEIIFHOTO ABIKEHHUS BCEX MOJIEKYJI BOJOPOJA paBHA
7,5-10 Ix?

23. TommmHa aepeBSHHON cTeHbI paBHa 12 cM. Kako# mo/mkHa OBITH TOJIHHA KUPITHIHON
CTeHBI, 9YTOOBI OHA O0aana TaKkoi e TEIUIONPOBOJHOCTHIO, Kak H AepeBsiHHaA? Koahdu-
[UEHT TETIONPOBOIHOCTH jepeBa paser 0,17 Bt/m-K, a kupruyaa 0,69 Br/m-K.

24. OpuH KWIoMOJIb Taza m3obapuuecku HarpeBaercst ot 200C no 600C, npu 3TOM ras mo-
rinomaet 1,2-107 JIx Terura. OnpenenuTs YUCIIO CTeTeHel cBOOOIBI MOJIEKYJI ra3a, IpHupa-
ILIIeHNe BHYTPEHHEH SHEpruy rasa, paboTy rasa.

25. TemnoBasg MammHa pabortaer no mukiay Kapro. Temmeparypa narpesarenst 3270C.
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Omnpenenuts KIIJ[ uukia u reMneparypy X0JI0JWIbHUKA TEIJIOBOM MAlIUHbI, €CJIM 3a CUeT 2
kJIX TETIOTHI, MMOJIYIEHHOH OT HarpeBaTelis, MalllinHa coBepinaeT padoty 400 Jx.

26. Aprou maccoii 4 r 3anuMaetr oovem 0,1 1m3 nox naBnenuem 2,5 MIla. Haiiti Temmnepa-
Typy Ta3a, CAUTast ero MICaNTbHBIM.

K cranmpHOI poBOJIOKE AMHHOI 2 M U pagrycoM 3 MM moaBenieH rpy3 B 200 kr. YUemy paBHa
paboTa pacTsHKEHUS IPOBOJIOKHU?

DNEeKTPUIECTBO U
MarHeTu3M.

DJleKTpUYecKoe MoJie HeMOABHKHBIX 3aps/10B.
1. O gem rosopwur 3akoH Kymnona, rpaHuIisl €ro NpUMEHIMOCTH.
2. Yto Ha3bIBACTCSl HANPSHKEHHOCTBIO U MOTEHIMAJIOM 3JIEKTPOCTAaTHUECKOro moJst. CBsi3b
MEXJTy HUMH.
3. DJNeKTpoeMKOCTh, KOHAEHCATOPBI. DHEprust anekTpocraTiudeckoro nouist. [lone B cpexe,
JU3JIEKTPUYECKas IPOHUIIAEMOCTb. DNEeKTPOCTaTHYECKas 3alluTa.
Ioasipuzanms AUIIEKTPUKOB.
4. TIpoBOAHMKYM M IOUANEKTPUKHU. JIUMONb B 3JEKTPUYECKOM Mose. Buusl momspusanum.
INonsipu3yeMocTs aTOMOB W MOJIEKYJ. DJIEKTPUYECKOE TOJIE B JUANIEKTpUKe. Jnanexrpude-
CKasl IPOHMIAEMOCTb, €€ 3aBHCUMOCTb OT TEMIIEPATYPHL.
IHocTosiHHBIN 3J1eKTPUYECKUH TOK.
5. VYcnoBus CymecTBOBaHMS M XapaKTEPHCTUKH OCTOSTHHOTO TOKA.
6. BuosmexTprdeckuii HoTeHIHAN U OMOTOKH. TOK MIPOBOIUMOCTH.
7. ®opmynupoBKa 3akoHa OMa Ui 3aMKHYTOH LIENH, € OJXHOPOJHOTO M HEOJHOPOTHOTO
YYacCTKOB.
8. TepMoMeTpbl CONPOTUBIICHUSI U JIIEKTPHUECKHE TeH30MeTpbl. HU3K0- M BBICOKOTEMIIE-
paTypHas CBepXIIpPOBOIUMOCTE.
9. DueKTpUYeCKHe MPOIECCH B OMOJOTHUSCKUX 00BEKTaX.
10. DnexTpoNpOBOAMMOCTD PACTUTEIBHBIX W JKHBBIX OPIaHU3MOB, €€ MPUPOJia U METOJBI
perucTpanuy.
MaraurtHoe noJie. JJ1eKTPOMAarHUTHAsA HHAYKLMA.
11. MarautHOe mone 3emuu. [Ipuposa MarHUTHOTO TIOJIS.
12. Bextop MarHWTHOW WHAYKOWH. MarHuUTHBIM moTok. 3akoH buo-Casapa-Jlammaca u
MIPUMEPBI pacdeTa MarHUTHOTO TTOJIS IPOCTEHIIINX KOHTYPOB C TOKOM.
13. MarauTHOE ToNe aBIOKYyIIerocs 3apsga. Cmma Ammepa u cwia Jloperna. B3anmoneit-
CTBHE MapajlIeIbHBIX TOKOB. MarHUTHBIE CBONCTBA BEIIECTRA.
14. SIlBneHue >IEKTPOMArHUTHON MHIYKIIUHU. DIEKTPOJIBIIKYIIAS CHUIIA WHIYKITHH.
15. TIpoucxoxkaeHne GMOTOKOB. DJIEKTPOMArHUTHBIC MOJIS XKHUBBIX OPraHU3MOB. DKCIEpH-
MEHTAaJIbHbIE NPOSBICHUS NIEKTPOIUHAMUUECKUX ABJICHUHN, 3JICKTPOMAarHUTHBIE CEapaTopsl
B arpOMH)XEHEPUH.
DJIeKTPUUYECKHIi TOK B ra3ax H pacTBOpax JIeKTPOJINTOB.
16. DOnexrtpuueckuii Tok B rase. IIporieccsl HOHU3aUMU U PEKOMOUHAIMN. DIEKTPOIPOBOI-
HOCTb CJIaDOMOHN3UPOBAHHBIX Ta30B. [ToHATHE 0 TIa3Me.
17. DnexTpu4ecKkuil TOK B KHUIKOCTU. DIEKTPOIH3. XUMHUYECKHE WCTOYHHUKH TOKa. [IpuwH-
LU ACHCTBUS aKKyMyJisiTopa. Pu3ndeckoe AeicTBUE HIIEKTPUIECKOTO TOKA.
18. DnexTponpoBOAHOCTH METAIIIOB M HOIYTIPOBOJHUKOB.
19. TlpoBomHMKH, HONYNPOBOJHUKU U M30JIATOPHI. 3alOJHEHHE YHEPreTUYeCKUX YPOBHEM.
ITpunnun [ayinn.
20. CoOcTBeHHass W IpPUMECHAsE MTPOBOAUMOCTD IMOJYHPOBOIHHUKOB. (DOTOCONPOTHBICHHE.
TemnoBU30pHI.
KoHTakTHBIe 1 TepMO3JIeKTPHYeCKHE SABJICHNS.
21. TepMOBIEKTPOHHAS 3MHUCCHUS. DIIEKTPOHHBIEC JIaMITbl. JIaMITOBbIE BBIIPSMHUTENIN M YCH-
JIUTEIIN IEPEMEHHOTO TOKA.
22. DneKkTpOoHHO-JIy4YeBas TPyOKa M ee MPUMEHEHHE B COBPEMEHHOM TEXHUKE.
23. KoHTakTHas pa3HOCTh NOTEHIHMANOB. TepMo3aieKkTpuueckue sBIeHUs. TepMomapa u
TEPMOIEMEHT. Y CTPOHCTBO U NMpHHIMIT paboTsl p-N-iepexona. [lomynpoBogHUKOBBIE TPHU-
OOpHI M NX MCIIOIb30BaHNE B arPOTEXHUYECKUX HCCIIEIOBAHUIX.

DJIEKTPOMArHUTHbIE KOJ1e0aHNS W BOJIHBI..
24. Tlpouecchl niepeayn 3JIEKTPOMArHUTHBIMU BOJIHAMU B OMOOOBEKTaX U MX MPUMEHEHHUE
B aBTOMATHU3WPOBAHHBIX TEXHOJIOTHS MPOM3BOJCTBA, NMEPepabOTKH M XPaHEHHS CEIhCKOXO-
351ICTBEHHOM IPOAYKLIMU.
25. ®usnveckoe U OMOJIOTHYECKOE JCHCTBUE ONTHUYECKUX M3JYyUYCHHUI HA PAaCTUTEIbHBIA U
JKUBOTHBIN MUP.
«IJIEKTPHYECTBO U MATHETH3M»
26. DJIC Garapen 12 B. HanGonpmas cuia Toka 5 A. Kakast Hanbosblias MOIIHOCTh MOXET
BBIJICTIUTECSL HA TOJKIIOYEHHOM K Oarapee pe3ncTope C IMepeMEHHBIM COIPOTHUBICHHEM
Jlamnouka U peocTaT, COEIMHEHHBIE MOCIEN0BATENBHO, IPUCOEIUHEHBl K HICTOUHUKY TOKA.
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Hanpsoxenne Ha 3axkumax jgammnoudxku 40 B. Compotusnenue peoctara 10 Om. Buemnss
nerns notpediset MourHocTs 120 BT. OnpenenuTs crily TOKa B IISTIH.

27. JlBa mapaienbHBIX OECKOHEYHO UIMHHBIX IIPOBOJA, IO KOTOPHIM TEKYT B OIHOM
HampaBiIeHHH TOku 60 A, pacmoiioxeHsl Ha pacctosHui 10 cM npyr ot mpyra. OnpenenuTsb
MHIYKIUIO MarHATHOTO TIOJISI B TOYKE, OTCTOSILIEH OT OAHOTO NIPOBOAHUKA HA PACCTOSHUH 5
CM U OT APYroro - Ha paccTosIHUU 12 cM.

28. Tlpu 37eKTpoiI3e pacTBOpa CEPHOM KUCIOTH pacxoayercs MomHocTh P = 37 Bt. Ompe-
JICTIUTH CONPOTUBIICHHUE AJIEKTPOJINTA, ecin 3a Bpems t = 50 muH Beigensercs m = 0,3 T Bo-
Jopoza.

29. A30T MOHHM3HMPYETCS] PEHTI€HOBCKUMH Jydamu, OnpeneauTs NpoBOANMOCTb a30Ta, €CIH
B K&)KIOM KyGHUECKOM CaHTHMeTpe rasa Haxoautes 107 map noHoB. IT0ABHKHOCTS TOMOXKH-
TeNbHBIX HOHOB paBHa 1,27 , a oTpunarensHsix 1,81 cm /B c.

30. Yemy paBHO OTHOIIEHHE YUCIIa CBOOOIHBIX JIEKTPOHOB B €MHHIIE 00bEMa Y BUCMYTa U
CYpBMBI, €CIH TIpH HarpeBaHuM oxHoro u3 crmaes Ha 100 K BozHukaet Tepmo-2/1C 0,011 B?
31. Cuma TOKa B IETH, COCTOSIIEH M3 TEpMOIaphl W raJbBaHOMETpa COmpoTHBIeHHEM &0
Owm pasHa 2 MKA npu passoctn criaes 350 °K. Ompe/ienuTs COnpOTHBICHHE TEPMOTIapHI, eC-
1 e€ nocrosinHas 47,9 mxB/K.

32. B mems nepemeHHOT0 ToKa HanpspkerneM 220 B u wactoToit 50 I'11 BKIIFOYEHBI TOCen0-
BaTeNbHO EMKOCTE 35,4 MK, aktuBHOe compoTuBieHre 100 OM u nHAyKTHBHOCTH 0,7 T'H.
Haiitu cuily ToKa U majeHue HanpshKeHUs Ha EMKOCTH, OMUYECKOM COIIPOTUBJICHUM U HH-
JYKTUBHOCTH.

Ontuka

BoJsiHOBas M reomeTpuYecKkas ONTHKA.

1. KopnyckymspHas 1 BOJHOBas TEOPUH CBETA.

2. DnekTpoMarHuTHas Teopwus cBera. [IoHATHE 0 KBaHTOBOI TEOPHH CBETA.

3. Kaxk ¢popMymupyroTCst ¥ 3aIIMCHIBAIOTCS. 3aKOHBI OTPAYKSHUS M MIPEJIOMJICHUSI CBETa, MOJI-
HOE BHYTpPEHHEE OTPaKCHHE.

4. TIpubopsl reOMETPHUYECKON ONTHKH (JIMH3BI, JIYIIBI, 3epKajla, MUKPOCKOII H T.1.)

5. ®oromerpus. Cuia cBeTa, CBETOBOM IMOTOK, OCBEUICHHOCTH. [lormomenne cBera. [ToHs-
THE 0 (PU3HOJIOTHYECKOM JICHCTBHHU CBETA.

6. Murepdepenuns cBera, ycloBHs MOSBICHUS CTATHUECKON MHTEP(EPESHINOHHON KapTH-
uel. [IpocBernienne ontuku. MaTEphEepOMeTpHl, X HCIOIH30BAHME.

7.  Mubpakuus, nudpaxnus oT weny, AudpakunoHHas pemerka. [lonstue o ronorpadum.
Penrtrenosckas nmudpaxiys, peHTTeHOCTPYKTYPHBIH aHAIU3 M €ro MPUMEHEHHEe K OHOJIOTH-
yeckuM oObekTaM. IIpoctpancrBennas crpykrypa JIHK u PHK. Paspemaromias croco0-
HOCTh ONTHYECKUX MPUOOPOB.

8. EcrecTBeHHBIN W MOJApU30BaHHBIN cBeT. [lomspu3anus cBeTa NpPU OTPAKECHHH U TIpe-
nomiieHnu. 3akoHbl Mamoca u bprocrepa.

9. IBoiiHoe myuenpenomiienne B kpuctamiax. [lomsapounsl. Onriudeckas akTHBHOCTb, Ca-
XapoMETpHsl, NCIIOJIb30BAHHUE SBJICHHS BPAILIEHUS IJIOCKOCTH HOJISIPHU3ALMH B MOJICKYJISIPHOM
Ouosoruy.

10. Hucnepcus csera. CriocoObl HaOMOAEHHS TUCTIEPCHH CBeTa. Teopusi ANCIIEPCHH CBETA.
HopwmanbHast 1 aHOMallbHAsL AUCTIEPCHHL.

11. Tlornomenue cBeta, 3akoH byrepa. CrieKTpbl MOTIOIMIEHHUS

12. Paccesinue ceta. PaccesiHue cBera B atmocdepe. buodusuueckue siBieHus npu B3au-
MOJEHUCTBUHU CBETA C BELLIECTBOM.

13. Yro Ha3pIBaIOT aOCOJIFOTHO YepHBIM TeiaoM. 3akoHbl Kupxroda, Credana-bonbimMana,
Buna.

14. Kgaurs! (HOTOHBI) M UX XapaKTepUCTUKH. [ ennosHepreTrka. [IppuMeHeHHE COIHEUHOTO
n3nyuenus B AIIK.

15. B yem 3akim09ar0TCs BHENTHHMA, BHYTpeHHUNA (HOTOIHDHEKTHI.

16. Kak 3ammceiBaeTcs paBHeHHE DHHINTEHHA sl BHemHero GoTtoaddekra. doTornemeH-
THI M (POTOYMHO>KHTEJIN, NX IPUMEHEHUE B aBTOMATHKE M (POTOMETpPHUH.

17. Yro Bam n3BectHo 00 ucnonb3oBannu CBU-, UK- u Y®-uznydyeHuil B TEXHOIOTHIX
AIIK 1 nepepaOOTKH M XpaHEHUs! MTUIIEBOH NPOTYKIIHH.

18. Ha y3kyio mienb najfaet HOPMaJIbHO MOHOXPOMATHYECKUH CBET. YTOJI OTKJIOHEHUS Jy-
4eil, COOTBETCTBYIONIUX BTOPOW CBETNON nudpaknnoHHOW mosioce, = 1°. CKOJBKUM JJTH-
HaM BOJIH IQJIAI0IIET0 CBETa paBHA IIUPHHA IIETN?

19. Mudpakiuonnas pemierka comepxut 100 mrpuxoB Ha MM IIHHBL ONpeaennTh JIHHY
BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, MAJAI0IIEr0 Ha PEIIeTKY HOPMAaJIbHO, €CIIH YTOJ MEXKIY
JIBYMS MakCUMyMaMH IepBOTo mopsaka 8°. OmpenenuTs o0Iiee Yrucio IJIaBHBIX MaKCHMY-
MOB B TU(PaKIIMOHHON KapTHHE.

20. TTox xakuM yrioM JIOJDKEH IaaaTh IMy4OK CBETA U3 BO3/yXa Ha MMOBEPXHOCTb XKHIKOCTH,
4yT0oOBI NP OTPaKEHHWHU OT JIHA CTEKISIHHOTO cocyna Nl = 1,5, HamoJiHEeHHOro BoJOH N =
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1,33, cBeT OBUI OJHOCTHIO NOJSIPU30BaH?

21. CKOJBKO SHEPIHHU U3JIy4aeTCs B MPOCTPAHCTBO 3a 10 4acoB ¢ IIIOMAAN TaXOTHOMW 3EMIIH
I ra, nmeromie#t remnepatypy 27°C? Cuantath HOYBY YEPHBIM TEIIOM.

22. ®oton ¢ sueprueit 0,8*10™2 Ik 6su1 paccesn mpu dddexte KoMmTona Ha cBOGOIHOM
anekTpoHe Ha yroxa 180° . OnpenennuTs KHHETUIECKYIO SJHEPTHUIO dIIEKTPOHA OTIAYH.

23. Kgantsl cBera ¢ saeprueit 7,8%10-19 [k BBIpBIBAOT (POTOSIEKTPOHBI U3 METAllIa C pa-
6otoit Beixoma 7,2 10-19 Jx. Haiitn MmakcuMaIbHBIN HMITYJIbC, IEpEIaBaeMbIi TIOBEPXHOCTH
MeTaJljIa IpH BhIJIETE JIEKTPOHA.

AroMHas Qu3rKa CTpoenne aTomMa. JjieMEeHTbI KBAHTOBOI MeXaHUKH.

1. Kax dopmymupyrorcs mocrynatsl bopa. BopoBckas Teopusi atoma BoIOpoAa M BOJIO-
POJHOTIOIOOHBIX HOHOB, €€ HEJJOCTATKH.
2. Kakune kBaHTOBBIC uHcia Bam u3BecTHBI? MHOr03JEKTPOHHBIE aTOMBI M MEPUOIHYEC-
CKMi 3aK0H MeHpeneesa.
3. Kaxkue Bubl BUIBI paiMOaKTUBHOTO paciaja U u3aydyeHuin Bam n3sectHs1?
4. Kaxk ¢popmymmpyercs 3aK0H paanoakTuBHOTO pacmnana. Ctpoerne atoma. CTaOMIBHBIC U
panvoaKTHBHBIC N30TOIIBL.
5. CoBpeMeHHBIE METOMIBI PATUOXUMHUHN U PaTHOOHOIOTHH.
6. Ilpupona BO3AEHCTBHS PaJHMOAKTHBHOTO M3IIydEHUsS HA JKUBBIE OpraHu3Mbl. Kocmmde-
cKuit GOH U MyTaIUH.
7. KBaHTOBBIE TeHEpaTOPHI (J1a3ephl), UX HUCIIOIL30BAHKE, IEPCIECKTUBBI IPUMEHEHUS (ce-
MuHap). bruonoruueckoe necTBHE Ta3epHOTO U3ITyUCHHS.
8. Hyxkionsl. CtpoeHue sijiep, IpUpoAa SIIEPHBIX CHII, YCTOHUYMBBIE U HEYCTOWYUBBIE Spa.
9. HckyccTBeHHasi paJHoOaKTUBHOCTb. DHEPrus CBA3M M Ae(EeKT MacChl aTOMHOTO sipa.
MexaHu3M siiepHbIX peaknuil. Peakiiuy fneneHus 1 CUHTe3a.
10. Llennsie sinepHblie peakuuu. TepmosinepHble peakiuu. JHeprust Connua u 3Be3n. Koc-
MHUYECKHE JIydH. DJIeMEHTapHbIC YacTUIbL. [IpiMeHeHne paJioaKTHBHBIX H30TOIIOB.
11. Buonormueckoe neHCTBHE HOHN3UPYIOUINX U3TY4IECHUN U 3aIIUTA OT HUX.
12. Hcnonp3oBaHne sAepHON SHEPTUN. ATOMHAS SHEPTHUS U OKPY’KaroIas cpeza.
13. Yemy paBeH paauyc 3TOH OpOUTEI, €CIH M3BECTCH OPOUTANBHBIN MOMEHT 3JIEKTpOHA?
14. Pa3Huma Mexay TOJOBHBIMH JHHUSAMH cepuii Jlaiimana u Banpmepa B IHHAX BOJIH B
CIIEKTPE aTOMapHOro Bojopona paBHa 534,7 uM. OnpeneiauTs N0 3TUM JaHHBIM MOCTOSH-
Hyto [Inanka
15. Omnpenenuts (B JUIMHAX BOJH) CHEKTpalbHbIC JMANA30HbI, MPHUHAJJICKAIINE CEePHIM
Jlaiimana u bansmepa.
16. Yem ominyaeTcs MO CTPOCHHUIO SIIPO JITKOTO WM30TOIA TENIUs OT AJpa CBEPXTSIKEIOTO
BojiopoJia (Tputwsi)?

Haiitu nocTosHHYIO pacmajia pajus, €ciii ero nepuo nomxypacmnaga T=1550mer.
18. Tlpu pacmane n3orona (pocdopa 1sP¥ U3 sypa ero aroMa BHIGPACHBACTCS ANEKTPOH H
HeWTpuHo. Hammcarp simepHyro peakiuio pactaza usortona (ocdopa u ONMpeaennuTs ducia
ANT u AN2 aToMoB, pacmaiaromuxcs 3a MPOMEeXYTKH BpemeHn Aty= 10 naedt m At, = 1 C.
[epBoHauanmpHOE YKCIIO aTOMOB N, = 1,9-1019
19. CxomnbKo 3HEprun BBIAEISIETCS IIPU 00pa30BaHUU OJJHOTO I'paMMa T'elus U3 IPOTOHOB U
HENTPOHOB?

IIpumepsI TeCTOB 1JIs1 TEKYLIer0 KOHTPOJIS 3HAHMIA:
Onpenenenne MOMEHTa HHEPIMHU MaX0BOI0 K0JIeCAa M CHJIbI TPEHHS B ONOpe.
Bapuanr 4.

1. Kakue Bu1bl MEXaHUYECKOM SHEPTUU BbI 3HAETE?

1.

a) KUHeTH4YecKas 0) MOTeHIMaIbHas B) KHHETUYECKasl U OTEHI[MaIbHAs

Ha uto pacxojayercst MOTeHLMalbHAs 3HEPrUsl TUPU, KOTOPOH OHa 00JanaeT B BEpXHEM
MOJIOKEHUHU TIPU JBUKEHUU TUpU BHU3?

a) Ha KUHETUYECKYIO SHEPTHUI0 TUPU

0) Ha KHHETHUYECKYIO SHEPTHUIO THPH U KoJieca U Ha paboTy MPOTHUB CUJI CONTPOTUBIICHUS
B) Ha pabOTy MPOTHUB CUJI CONPOTUBIICHUS

B kakux enquHuIIaX U3MeEpSAETCS MOMEHT UHEPIUU?

a) Hm 0) Kr M B) H

Kak nBukercs rupsi B ycraHOBKe?

a) paBHOYCKOPEHHO 0) paBHO3aMEeJIECHHO B) PaBHOMEPHO

Uemy paBHAa KMHETUYECKasi YHEPIHsl Bpallarolierocs reia?
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2

2
a)W =mgt g) W=mu lw

B) W=——-
2
5. Uemy paBHa MOTEHLMATbHAS SHEPIUsl TeJa, HaXosIerocs Ha 3eme?
a) W=0 6) W>0 B) W<0
Onpenesnenne ko3puuMeHTa TMOBEPXHOCTHOIO HATSKEHMSI METOJ0M OTPbIBa
KOJIbIIA.

Bapuanrt 1.
1. Kak 3aBucut cpeatnee Bpems "ocenioro" cymecTBOBaHHs MOJIEKYJ (BpeMs pejlakcallin) OT
temrneparypbl? C MOBBIIIEHUEM TEMIIEPATYPbl 3TO BPEMSL:
a) HE U3MEHsETCs 0) MEJIEHHO pacTET B) YpE3BbIYAHO YMEHBIIAETCS
2. B uéM npuuMHa NOsBICHUS OBEPXHOCTHOTO HATSXKEHUS?
a) oOpasyeTcs IUIEHKA, OTPaHUYMBAIONIAS KHUJIKOCTb CHAPYKHU
0) 13-3a HaJIM4US TIOBEPXHOCTHOMN SHEPIHH KHUJIKOCTh OOHAPYKUBACT CTPEMJICHHE K CO-
KpalleHUI0
B) TaK KaK pacCTOSIHUE MEKAY MOJIEKYJIaMU B [IOBEPXHOCTHOM
CJIO€ MEHbIIIE, YEM BHYTPU KHUJIKOCTU
3. Cuita NOBEPXHOCTHOTO HATSKEHHsI HallpaBJIeHa:
a) 10 KacaTeJIbHOM K MOBEPXHOCTH JKUIAKOCTH, IEPIIEHAUKYIISIPHO
K y4aCTKy KOHTYpa, Ha KOTOPbIi OHa IeHCTBYeT
0) 10 KacaTeIbHOH K MOBEPXHOCTH, IO YTI0M 45° K y4acTKy
KOHTYpa, Ha KOTOPbIil OHa JeiicTByeT
B) noJ yriioM 90° K OBEPXHOCTHU KHUIKOCTH
4. KoappuuueHT noBepXHOCTHOTO HATS)KEHUS YUCIIEHHO PABEH:!
a) cuiie, JeCTBYIONIEH Ha €IMHUIY JUIMHBI KOHTYpPa, OTPAHUYUBAIOLIETO [IOBEPXHOCTh
KHUJIKOCTH
0) cuie, IeiicTBYONIEH Ha BCIO IJTMHY KOHTYPa, OTPAaHUYHBAIOIIETO
MIOBEPXHOCTh KUJKOCTH
B) CBOOOJIHOM YHEPTUU TOBEPXHOCTHOTO CJIOS KUIKOCTH
5. KoadumeHT noBepXHOCTHOTO HATSKEHHS! )KUIKOCTH 3aBUCUT OT:
a) CIJI TIOBEPXHOCTHOTO HATSKEHUS
0) IpUpPOABI )KUAKOCTH, HATNYMS TPUMECEH, YCIOBUHM, B KOTOPBIX XKHJIKOCTh HaXOAUTCS
(B yacTHOCTH, OT TEMIIEPATYypPhl)
B) OT (OPMBI U IUIOIAAN TOBEPXHOCTH JKUIKOCTH
6. B kakux mpenenax MOKeT U3MEHATHCS KpaeBOM yroJl /Ui He CMaurBaIOIINX JKUIKOCTEN?
a) ot 0° 1090°, 6) ot 0° bi (o) 180° , B) oT 90° 1o 180°.

I'panynpoBka Tepmonapsl U onpenesaeHne e¢ yaeabnoi tepmol/IC.
Bapmuanr 3.
1. B yem 3akito4aeTcst TEpMOAJIEKTPUUYECKHE SBICHUA?
a) B BO3HUKHOBEeHUHU TepMO-DJIC B 3aMKHYTOMH 1I€NH, COCTOSIIEH U3 ABYX Pa3HOPOI-
HBIX METAJIJIOB, MECTA UX CJIOEB MOAAEPKUBATh IIPU Pa3HOU TEMIIEPATYPE;
0) B BOBHUKHOBEHUU TEPMOCOIPOTUBIICHUS B IPOBOJHUKE;
B) BBIIEJISIETCS] HEKOTOPOE KOJIMYECTBO TEIUIA B CBAsIX MPU MPOXOXKICHUH TOKA IO LIeMH, CO-
CTOSIILIEN U3 IBYX Pa3HOPOJIHBIX METAJJIOB.
2.. 3aBUCHT JT pabOTa BBIXO/Ia OT XUMUUECKOI PUPOIbI METAILIA U COCTOSIHUSL €70 TIOBEPXHOCTH?
a) 3aBHCUT OT 000MX (PAKTOPOB;
0) 3aBUCHT TOJBKO OT XUMHYECKOHN MPUPOJIbI METAIIA,;
B) 3aBHCUT TOJIBKO OT COCTOSIHUS [TOBEPXHOCTH.
3. Uro npexacrasiser codoit Tepmonapa? Tepmonapa - 310:
a) COEIMHEHUS Pa3HOPOIHBIX TPOBOHUKOB;
6) mprOop /1711 MpeoOpazoBaHKs TEIIOBOW SHEPTUH;
B) 3aMKHYTasl LIETb U3 IBYX Pa3HOPOIHBIX METAJLIOB.
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4. Yem 00ycnoBiIeHa BHEIIHSASA KOHTAKTHAs Pa3HOCTh MTOTEHIIUATIOB?
) pa3IuIreM padboT BBIXOa CBOOOIHBIX JICKTPOHOB M3 METALIA;
0) pa3HBIM 3HAYCHUEM BHYTPEHHEH SHEPIHH;
B) AetictBueM BHerHei D/C.
5. Ot yero 3aBucHt BenruuHa Tepmo-2/1C Tepmonapsl?
a) OT TeMIIEpaTypbl U pa3MepOB TEPMOTIAPHI;
0) OT pa3HOCTH TEMIIEpaTyp CJIOEB M OTHOILICHHUS KOHIICHTPALIMH 3JIEKTPOHOB B METAILIAX,
00pa3yIonmx TepMonapys;
B) OT COIIPOTUBIIEHHS U TEMIIEPATYPHI.
6. Uemy paBHa Tepmo-3/IC B 3aMKHYTOH LIEMH, COCTOSIICH U3 HECKOJIBKMX METAJUIOB, B3ATBIX IPH
OJIMHAKOBOM TeMIiepaTtype?
a) paBHa CyMM€ KOHTAKTHBIX Pa3HOCTEH MMOTEHIIMAIOB BCEX CIIaeB;
0) paHa HyITO;
B) paBHa OECKOHEYHOCTH.

OmnpeaeneHue KOHIEHTPAMHU caXapa B BOAHOM pacTBOpe NPH MOMOIIM NOJsipuMeTpa.
Bapuanr 2.
1. Kakoe BeliecTBO Ha3bIBA€TCS ONTHYECKU aKTUBHBIM?
a) Croco0HOE TIOBOPAYMBATH TUIOCKOCTH MOJISIPH3AIINH;
0) U30TPOITHOE BEIIIECTBO;
B) o0Jaiarolee CBOMCTBOM JIBOMHOTO JIyUepeOMIICHUS.
2. Kakoe u3 cooTHOIIEHUH COOTBETCTBYET yrity bprocrepa? Cymma yrios:
a) majieHns M oTpakeHus pasua 90°;
0) majieHus U MPEIOMJICHHUS paBHA 180%;
B) OTpa)KE€HUs U IpesoMiieHus paBHa 90°.
3. Kakue (axkTopbl BIUAIOT Ha BEIMYUHY YAEIbHOIO BPALEHUs JAHHOTO BellecTBa?
a) HUKaKue, 3TO BEJIMYMHA IOCTOSTHHAS;
0) KOHLIEHTpAIMs pacTBOpPa U JUIMHA CTOJI0A KUAKOCTH;
B) BJIMSIFOT TEMIIEpATypa U JUIMHA BOJIHBI CBETA.
4. IHTEHCUBHOCTh CBETA, MPOXOSAIIET0 Yepe3 MOJSAPU3aTOp U aHAIN3ATOP, OMPEAEISIOT 110
dopmyme: 1=lp COSZ(p. Uro o3HavaeT BenmuuHa lg?
a) MHTEHCUBHOCTH CBETA, MaJIal0Iero Ha aHaJIM3aTop, paBHasl OJIOBUHE MHTEHCUBHOCTH
€CTECTBEHHOI'O CBETA;
0) IHTEHCUBHOCTb €CTECTBEHHOT'O CBETA;
B) HHTEHCUBHOCTH CBETA, MAJAal0IIEero Ha MOJspU3aTop.
5. I1110CKO MOJIAPU30BAHHBIN CBET MOXKHO ITOJTYYUTh:
a) MPOIYCTUB €CTECTBEHHBII CBET Yepe3 HUKOJIb;
0) Ipu OTpaXXKEHUHU CBETa OT T'PAHULIBI pa3jiena ABYX TUIEKTPUKOBg €CIIH
yroJ1 najieHust 0oJible NpeaebHOTO;
B) IIpU OTPAXXEHUU CBETA, €CJIM yroJl MMaJeHus paBeH yriy bprocrepa.
6. IlimockocTH mossipu3any OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIy4ei, BXOASAIINX M3 OJJHOTO
KpHCTaa:
a) napajuiesIbHbI IpYyT IPYTY;
0) mepneHIuKYISPHBI IPYT APYTY;
B) IEPIIEHINKYISPHBI TTTABHOMY CEUEHUIO KpHUCTaIa.

I[Ipumepbl BApUAHTOB MHANBUAYAJBHBIX 32JaHUI
IIpumeps! 3agannii 1o TeMe «MexaHUKa».
1. (1)/1Be maTepuanbHble TOUKU JIBUXKYTCS COTJIACHO ypaBHeHUsAM: X1 =4 -t + 8 -
P16 - tuX,=2 t—4-t*+3 -t B kakoil MOMEHT BPEMEHH YCKOPEHUS ITUX
Touek OyneT oauHaKkoBbl? HaliTu CKOpOCTH TOUEK B 3TOT MOMEHT BPEMEHHU.
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(14) ABTOMOOWIH JBMKETCS MO 3aKPYIJICHHOMY IIIOCCE, MMEIOLIEMY paanuyc
kpuBu3Hbl 50 M. 3akoH ABWXKeHUs aBToMoOwtst ¢ = 10 + 10 - t + 0,5 - t°. Haiitu
CKOpPOCTb U IIOJIHOE YCKOPEHHE aBTOMOOMIISL Yepes3 5 ¢ 1ociie Havasa JIBUKEHUS.

(35)UenoBex maccorr 60 kr, cTOSIMIMI HAa KOHBKAaX HA TOPHU3OHTAIBLHOMN
MOBEPXHOCTU JIbJA, JIOBHT JICTSAIIMNA TOPU3OHTAIBHO CO CKOpPOCThIO 15 M/c M4
Mmaccoit 0,5 kr. Koadgdunuent tpenus koabkoB o jea 0,02. Ha kakoe paccrosiHue npu
3TOM OTKATHUTCS YEJIOBEK C MSIYOM?

(50)Ban pamguycom 10 cm m maccoii 200 kr Bpamaercs 1Mo WHEPIUHU, Aeias S
00/c. K nmiauHapu4eckoil MOBEPXHOCTH Baja MPHXKAIH TOPMO3SIIYIO KOJOAKY C
cunoii 40 H. Yepes 20 ¢ Bair octanoBuics. Onpenenuts KodQPUITUEHT TPEHHUS.

(53)Touka coBeplIaeT rapMOHMYECKHE KoOJIeOaHHS, B HEKOTOPbIH MOMEHT
BPEMEHH CMelIeHHe TOYKU paBHO 7 cM. Ilpu yBenunuenun ¢asel BIBOE, CMELICHHE
TO4KHU paBHO 12 cm. Haiftu ammiutyay koiaebaHuit.

(60)MatepuanbHas Touka Maccoid 10 T coBepiaeT rapMOHHYECKHE KOJIeOaHus,
ypaBHeHne kotopbix mmeer Buny X = 0,2 - sin 8 m - t (m). Haiitn 3HaueHue
BO3Bpariammei cuibl B MOMeHT BpemeHu 0,1 ¢, a Takke KUHETHUYECKYIO IHEpPIHIO
TOYKHU B JIAaHHBII MOMEHT BPEMEHH.

IIpumepsl 3anannii no teme «MoutekyasipHasi Gu3nkay.

1.

(1.)Kakoit HanOospIe CKOPOCTU MOXKET JOCTUYB JI0KJEBas KaIljsl JUaMeTpoOM
0,3 Mm? CumuTaTh, 4TO JUIS JOXKIEBOM Karum cripaBeaiuB 3akoH Ctokca. Koaddurment
BS3KOCTH BO3/1yXa IPUHSTH paBHbIM 17 MkH /M.

(20.) B cocyne emkocthio 100 oM’ COACPKUTCS HEKOTOphIM ra3z mpu 27° C.
Onpenenutb, HACKOJIbKO OHU3UTCS JAAaBJIEHUE ra3a B COCYy/I€, €CIH BCIEICTBUE YTEUKU
13 COCYy/1a BBIMJET 10%° MOJIEKYJL.

(39.) Uneanbhas TeruioBas MaminHa, padoTtaromas mo nukiny KapHo, momydaer 3a
KaXJbplil LUK oT HarpeBarens 2,5 k/[x temna. Temmeparypa narpeBarens 400°C,
temneparypa xonoaunbHuka 300°C. Hailitu paboTy, COBEpILIEHHYIO 3a OJMH LIUKII,
KOJMYECTBO TEIJIOTHI, OTIAHHOE XOJOIUIBHHUKY 32 LIUKIL.

(46.) HaiiTu w3MEHEHHE SHTPONMU IpPU H30TEPMHUYECKOM paciupeHun 10 T
KHcIopoa ot oobeMma 25 11 10 o6vema 100 1.

(60.) Tlpy kakoM pacTATHBAIOIIEM HANPSHKCHUH METHBIH CTEpP)KEHb MOJYYUT
TaKoe )K€ yIJIMHEHNE, KaK 1 Npu HarpeBanuu Ha 100°C?

(73.) UroOsr oxyaauth 2 Kr Bojbl, B3saTol mpu 40°C, no 10°C B Hee OpocaroT
kycouku npaa npu 0°C. Temmoemkocts cocyna 80 Jx/rpan. Kakoe konmuuecTBo nbaa
HaJI0 TIOMECTUTD B BOIY?

IIpumepsl 3agaHunil 10 TeMe «JEKTPHUYECTBO H MATHETHU3M»

1.

3.

(1) PaccTosnue mexay nByms TouednbiMu 3apsaamu +8 HKi u —5,3 uKu paBHo 40 cwm.
Onpenenure HaPsHKEHHOCTh M TIOTEHIMAI 11OJISl B TOUKE, JIEKALIEH MOCEpEINHE MEXIY
3apsgamu. Yemy OyZeT paBHa HaNpsDKEHHOCTb UM MOTEHIIMAJ TOJIs, €CIIM BTOPOM 3apsij
Oy/eT MON0KUTEIbHBIM?

(40) Ompenenute 4KUCIO MOCIIENOBATEILHO COeAMHEHHBIX 371eMeHTOB ¢ DJIC 1,2 B u
BHYTpeHHUM corpoTusieHueM 0,1 OM Kax/blif, €cli U3BECTHO, YTO MPH MOAKIIOUYSHUN
MOJIyYE€HHOM 0aTapeu K JBYM MapajieIbHO COEAMHEHHBIM CONPOTUBICHUSAM BEIMUNHON
6 1 9 OM u ienu uaeT Tok 3 A.

(74) Haitnute cuity TOKa B KaXKJIOM pPE3UCTOPE:

R R
1 R, 3




E1=2 B, E2=2 B, E3=4 B,
R1:3 OM, R2:4 OM, R3:6 OMm

4. (77) DnekTpoH, MPOWAS YCKOPAWIIYI0 pa3HOCTh moTeHiuaioB 400 B, Bieraer
MIEPIEHIUKYJIIPHO CUJIOBBIM JIMHUSAM B OJHOPOJHOE MarHUTHOE I0JI€ ¢ UHIAYKIMeEH 1,5
MTn. Onpenenure paanyc KpUBH3HBI TPACKTOPHH U YaCTOTY OOpallleHUs! 3JIEKTPOHA B
MarHMTHOE MOJeE.

5. (124) PaguonpreMHUK MOYKHO HacTpauBaTh HA MPUEM PAJMOBOJH Pa3IUYHOM JJIMHBI
oT 25 M 10 200 M. B Kakyio CTOpPOHY U BO CKOJIBKO pa3 HYXHO M3MEHMUTb PacCTOSHHUE
MEXy IIACTUHAMH TUIOCKOTO KOHJIEHCATOpa, BKIOYEHHOTO B KOJIEOATEIbHBIN KOHTYD
MPUEMHUKA, IIPH NIEPEXoe K MpueMy 0osee JTUHHBIX BOJIH?

6. (126) B uenp nepemeHnHoro Toka ¢ HanpspbkeHueM 120 B mocnenoBaTelbHO BKIIFOUCHBI
IIPOBOJHUK C AaKTUBHBIM CONpPOTHUBIIEHHEM 15 OM M KaTylika UHIYKTUBHOCTbIO 50 MI'H.
Haiinure yacToty TOKa, €Ciiv aMILIMTYIHOE 3HAYEHHUE CUJIbI TOKA B IIEMH paBHO 7 A.

IIpumepsl 3agannii o TeMe «ONTHKA ¥ ATOMHAasA (PU3HKAY.

1. (1) IIpu mepexone cBeTa U3 )KUIKOCTH B BO3JYX €ro CKOpOCTh yBenuyuiack B 1,36
pa3a. Ha ckoibKko rpajycoB OTKIOHUTCS Jdy4 OT IEPBOHAYAIbHOTO HAIPABICHUS, €CIIU
yroi najaeHus pasex 35°7

2. (25) Pagmyc BrOporo TemHoro koipla HproToHa B oTpaxkenHoMm cBeTe paseH 0,4
MM. OnpenenuTs paguyCc KpUBHU3HBI IJIOCKOBBINYKIION JIMH3bI, €CIIM OHA OCBELIAETCS
MOHOXPOMAaTHYECKUM CBETOM C JUIMHOM BOJIHBI 0,64 MKM.

3. (33) Cxonpko mTpuxoB Ha 1 cM umeeT nudpakImoHHas PEIICTKA, €CJIU YeTBEPThIi
MAaKCUMYyM, J1aBAEMbIA PELIETKOM, IIPY HOPMAJIbHOM IaJCHUU Ha HEE CBETa JJIMHON
BOJIHBI 650 HM, OTKJIOHEH Ha 6° OT LIEHTPAJILHOTO MaKCUMyMa?

4, (66) AbGcomotHo uyepHoe Teno wumeer Temmepatypy S00°K. Kakoa Oyner
TeMIeparypa Teja, €Clid B pe3yJIbTaTe HarpeBaHUs MOTOK M3JIy4EHUS YBEIUYHUTCS B 5
paz?

S. (98) Kpachas rpanuna ¢otodddexrta Ui HEKOTOPOro MeTajya paBHa 275 HM.
Uemy paBHO MUHUMAaJIbHOE 3HAYEHHE YHEPTHH (POTOHA, BBI3BIBAIOLIETO POTOIPPEKT?

6. (102) Cxonpko aTOMOB TIOJIOHMSI pacnagaercs 3a 1 CyTKH, eciu MepBOHAYATBLHOE UX

ancio pasro 10° 2
B nonHoM o0beme WHIMBHUIYyaldbHBIC 3aJaHUS TPEICTABICHBI B METOAMYECKOM IOCOOHH:
NunuBunyanpHbie 3aMaHus 0 GUMKE IS CEIbCKOXO3IMCTBEHHBIX (DaKynbTeToB. «MexaHukKa,
MoJeKymsipHasi (u3MKa, IEKTPUYECTBO U MAarHETH3M, ONTHUKAa M aroMHas (u3uka». Bojorma-
Momaounoe, 1999.

7.3 Bompocsl 1Jis1 TPOMEKYTOYHOH aTTeCTANNH
Bonpocs! a1 3k3amMeHa

1. Mexanundeckoe apmxeHue. [lonstue MmarepuanpHoit Toukn. CucreMa otdera. TpaekTopusi.
[lepememnienne. CpenHsii U MrHOBEHHAas CKOpPOCTU. PaBHOMEpHOE M HEpPaBHOMEPHOE
JIBWXKEHUs. YckopeHue. HopmalbHOE M TaHTE€HIIMAIbHOE COCTAaBJSIONIME YCKOPEHUS.
[IpssiMonuHeitHOe NBHKEHHE MaTepuaibHOM TOuku. DOpMysnbl MyTH U CKOPOCTH MpHU
PaBHOYCKOPEHHOM JIBU)KEHUH.

2. KuneMmaTuka BpaliaTelbHOrO JBIDKEHHUS. YTJIOBOE TMEpeMEIIeHHEe, YIIoBas CKOPOCTh,
yrioBoe yckopenue. Ilepmom oOpamienus, yactora BpameHus. CBsS3b YIJIOBBIX U
JUHENHBIX XapaKTepUCTUK. POPMyIIbl YTH U CKOPOCTH IPU BPALLATEILHOM JIBHXKEHHUH.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

Junamuka. 3aKOHbI TMHAMHUKHU, TPAHUIIBI UX MPUMEHEHuUs. iMnynbe Tena, UMIyabC CHUIIBL.
3aMKHYyTasi MEXaHUYECKas CHCTEMA. 3aKOH COXPAaHEHUs UMITYJIbCa.

Cuiiel yrpyrocTu, MpUYMHA UX BO3HUKHOBEHUS. [ledopmariust, BUABI qedopMaIiuu. 3aKoH
I'yka. Moayiib ynpyrocrtu.

Cuna tpenus. [Ipuunnsl ee Bo3HUKHOBEHUs. Bunpl Tpenuns. Kosddunuent tpenus.

3aKOH BCEMHUPHOTO TATOTE€HUs. DPU3MYECKUH CMBICI T'PABUTALMOHHONM IOCTOSHHOM.
Yckopenue cBoboaHoro nagaenus. Cuna tspkectu. Bec tena.

Pabora, MomHOCTb, emuHUIBI HW3MepeHus. JHeprus. KuHermdeckas U NOTEHLUATIbHAS
SHEprus Teja. 3aKOH COXPaHEHUs U MPEBPAILEHUsI SHEPTUHU.

BpamarensHoe ABMkeHUE TBEPIOTO Tejla. MOMEHT Bpamarouieil cuisl. MOMEHT nHepuuu
MaTepualbHOM TOYKH, Tejia. OCHOBHOM 3aKOH TUHAMUKHU BpPAIlaTEIbHOTO JBUKEHUSI.
KuneTtnueckast sHEprus BpalaTeabHOTO ABUKCHUS.

['apmonnueckue kojeOaHMs. YpaBHEHHE TapMOHMYECKHUX KojeOaHWd. AMIUUTYHA,
nepuo, yactota, gaza. CMerieHue, CKOpoCcTh, YCKOPEHHE P KOJIeOaTeTbHOM JIBUKEHUH,
uX rpapuueckoe n300pakeHue.

3aryxaromue konedaHus. YpaBHeHue 3aTryxaomux konedbanuii. Koadduuuent 3atyxanus.
Jlorapudmuueckuii 1eKpeMeHT 3aTyxanus. BeiHyxnennsie konebanus. Pesonanc.

Bonna. [Tonnepeunsie v npooabHbIE BOJIHBI. Y paBHEHHE BOJIHBI, IJTMHA BOJIHBI.

Akyctuka. 3BykoBble BOJHBL. [lopor cubiumumocTty, ©oneBoir mopor. CyObEeKTUBHBIE
XapaKTepUCTUKU 3BYKAa: BBICOTA, TEMOpP, TPOMKOCTh. YIBTPa3ByK, €ro MHPHUMEHEHHE.
Wndpa3Byk.

[TonsiTue naeanpHOrO rasza. ['a3oBeIii mporecc. M3orepMuueckuii, ©300apHbIi, H30XOPHBIH,
aaMabaTHBINA poIecchl. ['a30BbIe 3aKOHBI.

VYpaBuenne MenneneeBa — Knanelipona. OcHoBHoe ypaBHeHrue MKT.

Uucno crenenedt cBoOoabl. BHyTpeHHss sHeprus uzaeanpHoro rasza. Cpeassisi AjguHa
CcBOOOTHOTO TIpo0dera.

SBnennst nepenoca B razax. Auddys3us. Ousndeckuii cmbicn kodddurmenta nuddysuu.
TemnonpoBoaHOCTh. PU3MYECKUil CMbICT KO3 PUIHEeHTa TeIIONPOBOIHOCTU. BHYTpeHHe
Tperne. PU3NIECKUi CMBICIT KO (HUIIMEHTa BHYTPSHHETO TPSHHUSL.

Kpucrannuueckoe crpoenue tBEpaoro tena. Kpucramnmueckas pemérka. AHU30TPOIHSL.
MoHo- n nonukpuctauibl. M3otponusi. Buael kpuctamios. TermnoBoe IBUKEHHE YaCTHUIL B
KpucTtamiax. TeniaoBoe paciIMpeHne TBEPAbIX TE.

XapakTepHuCcTUKa KUJIKOTO COCTOSTHUS. TerioBoe IBUKEHUE YacTULl. BSI3KOCTh KHUIAKOCTH.
3akon Ctokca. BeiBoa hopMynsl BsizkocTu MetogoM CTokca.

[ToBepxHOCTHOE  HaTsbKeHWE.  J[OMOJHUTENbHOE  JABJIIEHHE  MOJ  MCKPHUBJIECHHOM
noBepxHocThi0. ®opmyna Jlannaca. KanunnsipHsie sBieHUs .

®dazoBble TpeBpalieHus. Juarpamma paBHoBecus (a3. PeanpHblil Ta3. YpaBHenue Ban-
nep-Baansca. Kputnueckoe coctosiHue BelecTBa.

.OcHoBBl TepMmonuHamuku. OOpatumble W HeoOpaTHMble Tporecchl. llepBoe Hauano

TepMoAuHaMuKu. [lepBoe Hayalo TepMOIMHAMUKH I U30IIPOLIECCOB.

Bropoe Hauano tepmommnHamuku. [{ukn Kapno. Cxema paGoThl TENaoBOH MallWHBI.
Ounrponus. CpolicTBa 3HTponuu. [ [puHIKI BO3pacTaHus SHTPOIHH.

OnexTtpocraTueckoe mnoiue. HanpskeHHOCTh diekTpocraThueckoro mois. Cunossle
JUHUM, X cBolicTBa. [loTok BekTopa HanpsbxkeHHOcTH. Teopema Octporpaackoro-I"aycca.
[Ipumepsl ee mnpuMeHEHHS (PaBHOMEPHO 3apsbDKeHHas OECKOHeuHash IUIOCKOCTb,
MOBEPXHOCTHO 3apsbKeHHas chepa).

PaGora mnpu nepeMemeHun 3apsga B dJeKTpocraTHueckoM moie. [loteHnuman
IEKTPOCTATUYECKOTO MOJISI. DKBUIIOTEHIINATIbHBIE TIOBEPXHOCTH.

[TpOoBOAHMKHU B AJIEKTPUYECKOM MOJ€. DIEKTPOCTaTHUECKass UHAYKLIHSA. DIEKTPOEMKOCTb
IIPOBO/IHMKA.

Onextpudeckuil Tok. Cuna toka. Hampsxenume. 3akoH Oma [uid y4acTka Lenu, Ui
nosiHoM nenu. ConpoTusieHue. SIBiaeHne cBepXNpoBoAUMOCTH. 3akoH J[koyis-JIenna.
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27.Tox B wM™eramax. Kriaccuueckas Teopus TPOBOJMMOCTH MeTauioB. Hammuwme
COTIPOTUBIICHUS B METAJlJIaX, €ro 3aBUCUMOCTb OT TEMIIEPATYPHI.

28. Tox B momynpoBoaHukax. CoOCTBEHHas! U IPUMECHAsE IPOBOJUMOCTD IMOJYIIPOBOJIHUKOB.
P-n mepexo.

29. Tox B 3J€KTPOIUTAX. DIEKTPOIUTHYUECKAs Tucconuanus. 3akonsl apasest.

30.Tok B raszax. HecamocTOSTENbHBIH MU CAMOCTOSTENbHBIM Ta30Bble pa3psiabl. THIbI
CaMOCTOSITEJILHOTO Ta30BOT0 pa3psia.

31. KonTakTHas pa3HOCTh noTeHIMaoB. PaboTa Beixoga. Tepmonapa u ee mpuMeHeHue.

32. MarautHoe mosie. CHIIOBBIC JIMHUM MAarHUTHOTO TOJIsA. BEKTOp MarHUTHOW WHIYKIIHH.
IToTok BekTOpa MarHUTHOW MHAYKIMHU. 3akoH bruo-CaBapa-Jlamiaca, ero npuMeHeHue st
pacuéra MarHUTHBIX TOJIEH (KpyroBoro Toka, IpsMoro ToKa, COJIEHOM1a).

33.Cwra Awmmepa. BzaumopeiictBue mnapamwiensHbix TokoB. Cwima Jlopenma. [IBwkeHue
3apsKEHHBIX YACTHIL B DJIEKTPUYECKOM U MAarHUTHOM MOJISIX.

34. DnekTpomarauTHas uHAyKIws. [TpaBuio Jlenna. 3aKoH 3JeKTpOMarHiTHOM UHTYKIIUH.

35. Camounaykuust. UHAyKTUBHOCTB. DHEPTUsi MArHUTHOTO TTOJIS.

36. IIpupona ceera. KopnyckyaspHO-BOJHOBOW JTyau3M.

37.O0TpaxeHne W TMpEIIOMIICHHE CBeTa. AOCOJIOTHBIM W OTHOCUTEIBHBIM TOKa3aTeln
npenomiieHusi cpenpl. llomHoe otpakenue. Toukas nuH3a. OCHOBHBIE MOHSTHS
(omTuueckass OCh, ONTHYECKUW LIEHTP JIMH3BL, (POKYC, ONTHYECKOE HN300paKEeHUE).
®dopmysna TOHKOH JIMH3HI.

38. Untepdepennus crera. HeoOxomammoe ycnmoBue HaOMOIeHUS WHTEp(EpeHIMN CBeTa.
YcinoBue HaOMIOACHUS MAaKCUMyMOB M MHUHUMYMOB MHTEHCHUBHOCTH cBeTa. Pacuer
uHTepepeHmonHoi kapTuHbl. Konpiua HetoTona. [Ipumenenne natepdepeHum.

39. ludpakuus cBera. OO6bsacHeHUe sBIEHUS Audpakuuyd HA OCHOBE MpuHIUMa [roiireHca-
Openens. Judpakumss Ha omHoi menw. JudpaknmonHas pemerka. Paspermaromias
CIOCOOHOCTH NU(PPAKIIMOHHON PEIIETKH.

40. EcTecTBeHHBI W TOJISIPU30BaHHBINA cBeT. [loyueHue MONIPU30BAHHOTO CBETa. 3aKOH
Mamtoca. [IBoitHoe nyuyenpenomieHue. CBOHCTBa OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO
nyueid. [Tonsgpuzanus cBeTa Ipu OTPAKEHUH OT AUAJEKTpUKa. 3aKkoH bprocrepa. SBnenue
BpaIIeHUs IOCKOCTH MOISPU3ALINH.

41. TermoBoe w3MyueHHe. AOCOIIOTHO YEpPHOE TeNO. 3aKOHBI TEIJIOBOTO H3TyUECHHS
(Credana-bonsimana u Buna).

42. Ctpoenue aroma. [TnmanerapHas moaens aroma Pesepdopma. KBanToBasi Teopus cTpoeHHS
aroma. [Iocrynarsr bopa.

43. DoTorddexT, ero BuabL. 3akoHbI poTodddekra. YpaBHeHne DifHIITEHHA.

8 VYueOHo-MeToaMYecKOe M HMHPOPMALMOHHOE O0ecTiedeHHe TUCIUTITUHBI (MOTYJIs1)

8.1 ocHOBHas UTEpaTypa
1. Kucenesa H. B. DnexkTpuuecTBO M MarHeTusM : yuyeOHO-METOJMYECKOE MOocoOue K jabopa-
TOPHBIM paboTaM Mo (pu3MKe A CTYJCHTOB 0 HampaieHuto noArotoBku: 35.03.01 — Jlecnoe
neno / H. B. Kucenera, E. B. CnaBopocoBa. — Bonorga—Monounoe : Bomoroackas 'MXA,
2019. - 96 c.

8.2 nomoTHUTEILHAs JIUTEpaTypa
1. T'paGosckwuii, Poctucnas MBanosuu. Kypc ¢usuku : [yueb. noc.] / P. W. I'paGoBckwuii . - U3n.
9-e, crepeotun. - CIIO. [u ap.] : Jlans, 2006. - 607, [1] c. - (YueOnuku as By30oB) (Crenmainb-
Has JINTeparypa)
2. Tpodumosa, Tancus ViBanoBHa. ®u3nka : yIeOHHK : IS CTY/. BY30B I10 TEXHWY. HAIIPABIL.
noarot. / T. . Tpodumosa. - 2-e uza., nepepad. u gom. - M. : Akagemus, 2013. - 344, [2] c. -
(Bricmiee mpodeccnonanpHoe 00pazoBanue.) (bakanaBpuar)
3. Tpodumona, Taucus MBanosHa. Kypc ¢uszuku : yueb. moc. A MHKEHEPHO-TEXHUY.
crer. By3oB / T. . Tpodumona. - 10-e uzn., crep. - M. : Akagemus, 2005. - 557, [2] c. - (Bsic-
iee npodeccuoHanbHOe 00pa3oBaHue)
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4. CoOopHuk 3a1a4 1o (u3uKe : yued. mocoO. Ui CTy. OYHOTO M 3209HOTO OTACTICHUI BY30B
numieBoro u arpapHoro npodwuns / [mox pen. K. B. Ilokazeesa]. - CII6. [u mp.] : Jlaas, 2006. -
365, [2] c. - (Yuebnuku st By30B) (CrienualibHas JuTepaTypa)

5. CoOopnuk 3ama4 1o ¢usuke : yued. mocod. ayis By3oB / P. 1. be3Bepxnsis [u ap.] ; mox pen.
P. U. I'pabosckoro . - CII6. [u np.] : Jlaus, 2007. - 126, [2] c. - (YueOHuKHU 1131 By30B) (Crienn-
aJIbHAs JINTEPaTypa)

6. Cagennes, Mrops Brnagumuposud. Kypc o6meii ¢pusuku / Y. B. CaBenbeB. - (YueOHUKHT AIist

By30B) (CnernuanpHas quteparypa). Tom 1 : Mexanuka. MonekynspHas ¢usuka. - , U3, 5-e,
ctep. - CII6. [u np.] : Jlans, 2006. - 432 c.
7. CasenbeB, Urops Baagumuposu. Kypc o6mieit duzuku / U. B. CaBenbes. - (YueOHUKH

tst By30B) (CnernmanbHas muteparypa). Tom 3 : KBantoBas ontuka. AtomHas ¢pusnuka. Ousuka
TBepaoro Tena. GU3KnKa aTOMHOTO s/ipa W dJIEMEHTapHBIX YacTuil. - , U3a. 5-e, crep. - CIIO. [m
ap.] : Jlans, 2006. - 317, [1] c.

8. CagenbeB, Urops Baagumuposu. Kypc o6mieit duzuku / U. B. CaBenbes. - (YueOHUKH
1u1s By30B) (CrniennanpHas nuteparypa).  Towm 2 : DnektpuuecTtBO U MarHetusm. Bomuel. On-
TUKa. - , 3n. 5-e, crep. - CII6. [u ap.] : Jlans, 2006. - 496 c.

9. CagenneB, Urops BrmagumupoBuy. COOpHUK BONPOCOB U 3a7ad 1o odmiei gusuke : y4el.
nocobue g CTyA. By3oB, oOyd. mo Hampani. 510000 "EctecTBeHHble HayKu U MaTeMaruka',
540000 "Tlemaroruueckue Hayku'", 550000 "Texanueckue Hayku'" / . B. CaBenbes . - 1U3n. 3-e,
ctep. - CII6. : Jlans, 2005. - 288 c. - (Knmaccuyeckue 3ajauHuKH U IPAKTUKYMbI) (YUeOHUKHU 1Jist
By30B. CrieruanbHas JUTepaTypa))

10. Tpodumosa, Taucus MeanoBna. COOpHHK 3aa4 MO Kypcy (U3HMKHU C PEUICHUAMHU : y4el.
noco0. as crya. By3os / T. U. Tpodumosna, 3. I'. [TaBnoa. - 3. 7-e, crepeotwnr. - M. : Beic-
mas mkoia, 2006. - 589, [3] c.

11. Yepros, Anekcannp I'eoprueBnd. 3amaynuk no ¢usuke : [yued. moc. mist BTy30B] / A. T.
Yepros, A. A. BopobOneB. - 3. 8-e, mepepad. u gor. - M. : ®uzmatiut, 2009. - 640 c.

12 Ky3pmuueBa B. A.Kypc neknuii mo obmield ¢pusuke. [DIeKTpOHHBIN pecypc] : Kype JeKIuid /
B. A. Ky3bpmuueBa. - Dnektpon.nan.Y. 1 : Mexanuka u MojiexkynspHas ¢usuka. - Mocksa :
MockoBckas rocyaapcTBeHHas akaiemust BojgHoro tpancnopra (MI'ABT), 2016. - 109 c.
13.Kann, Koncrantun bopucosuu. Kypc obmieit pusmku [DnekTpoHHBIH pecypce] : yuyeOHoe mo-
cobue / K. b. Kann. - Onexrpon.nas. - M. : KYPC : Unadpa-M, 2018. - 360 c. - BHemHsst ccbui-
ka: http://znanium.com/go.php?id=956758

14 KonsuioBa, Okcana CepreeBna. Kypc obmieit ¢pusuku [IaeKTpoHHBINA pecypc] : yuebHoe 1mo-
cobue / O. C. Komnbuosa. - DnektpoH.naH. - CraBponois : M3natensctBo "AI'PYC", 2017. - 300
c. - Baemmnss cepuka: http://znanium.com/go.php?id=975925

MeTOHYeCKHe pa3padoTKu:

1. OO6mas ¢usmuka : Ja0OPaTOPHBIM MPAKTUKYM MO Kypcy "®uszumka" st CTyd. MO Harp.
111100 "3ootexuus", 110400 "Arponomusa" u 250100 "Jlecnoe neno" / [E. B. CnaBopocosa, U.
H. Cozonosckas] ; MCX P®, ®I'OY BIIO BI'MXA, Kad. Beicueil maTeMaTuku U (QU3HUKH. -
Bonorna ; Monounoe : U1 BTMXA, 2011. - 86, [1] c. - bubnuorp. B koHiie 1a0. pabot

2. OOmas ¢uzmka [DeKTpoHHBIN pecypc] : 1abopaTOpHBIM MPAKTHKYyM 10 Kypcey "dusuka'
i crya. o Hamp. 111100 "3oorexnus”, 110400 "Arponomus" u 250100 "Jlecnoe neno" / [E.
B. CnaBopocosa, . H. Co3onosckas] ; MCX P®, ®T'OY BIIO BI'MXA, Kad. Beicmielr maTe-
MaTUKH ¥ GU3UKU. - DIEKTPOH. JaH. - Bosnorna ; Monounoe : U1l BTMXA, 2011. - 87 c. - Cu-
crem. tpeboBanus: Adobe Reader. - DimexTpoH. Bepcus med. myOaukanuu . - Pexum goctyma:
http://molochnoe.ru/bookdl/?id=158. - buGauorp. B koHie 5ad. pabor .BHemHss cChUIKA:
https://molochnoe.ru/ebs/notes/158

8.3 IlepeueHb HH(POPMALMOHHBIX TEXHOJIOIHH, HCII0JIb3yeMbIX B 00y4eHHH, BKJIIO-
Yyas nepeYeHb NPOrpaMMHOro odecnedeHusi 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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JIuueH3noHHOe MPporpaMMHoe odecrneyeHme:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profession-
al 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.9. 0TCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcumu 1.6.

1C:Ilpeanpusitue 8. Kondurypanus, 1C: byxranrepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynbrantllntoc

Kaspersky Endpoint Security aus 6uzneca CraHgapTHBIN

CBOﬁO)IHO pacnpocrpaHsieMoe JUIECH3UNOHHOEC ITPOrpaMMHoOe odecmeueHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.Y. 0OTCYECCTBCHHOC

Sunexc.bpaysep

HNudopmanmoHHbIE CIPABOYHBIEC CHCTEMbI

— EnmuHoe OKHO jgoctyma K 00pa3oBaTelbHBIM pecypcaM — PpEeXHM JOCTyIa:
http://window.edu.ru/

— UIIC «Koucynprautllroc» — pesxum goctyna: http://www.consultant.ru/

— Hutepdakc - LleHTp pacKkpbITHs KOpHOpaTWBHOW HH(OpMauu (cepBep pPacKpbITHs
uHpopMmarmmn) — pexum gocrymna: https://www.e-disclosure.ru/

—  Hnadopmanmonno-npaBooit  moptran [APAHT.RU -  pexum  gocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas CripaBouHas cuctema «Cenpxo3TexHukay (Web-sepcust) - pexum
noctyt: http://gtnexam.ru/

IMpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas osnextponHas Oubmmorexka €eLIBRARY.RU — pexum pocryma:
http://elibrary.ru

— Haykomerpuueckas 6a3a JaHHbIX SCOPUS: 0a3a JaHHBIX pedepaToB U HUTHPOBAHUS —
peskum poctyma: https://www.scopus.com/customer/profile/display.uri

— O¢urmanbHblii caiit PenepaibHON CITy>KObI TOCYAaPCTBEHHON CTATUCTUKU — PEXHUM JI0-
crymna: https://rosstat.gov.ru/ (OTKpBITBIN TOCTYI)

— Poccniickasg Akanemus Hayk, OTKpBITBIN TOCTYIl K HayYHBIM >KypHaJIlaM — PEXHUM JI0-
ctyna: http://www.ras.ru (OTKpBITBIH 10CTYI)

— OdunmanbHbplil caiit MUHUCTEpCTBA CeNbCKOro Xo3siicTBa Poccuiickoii deneparnum —
pexum pocryna: http://mex.ru/ (OTKpBITBII 10CTYI)

DJIeKTPOHHbIE OMOJIMOTEYHbIE CUCTEMbI:

O OnexkTpoHHbIH OubmMoreunbli karamor Web WPBUC — pexum nocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o OBC JIAHbB — pexum nocrymna: https://e.lanbook.com/

o DBC Znanium.com — pexxum goctyna: https://new.znanium.com/

o DBC IOPAUT — pesxum gocryna: https://urait.ru/

o DBC POLPRED.COM: http://www.polpred.com/
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O DNeKTpoHHas oubIMoTeKa H31aTeIbCKOI0 LIEHTpa «AxazeMusa.
https://www.academia-moscow.ru/elibrary/ (komnexuus CI1O)
o DBC ®I'bOY BO Bonoroackas I'MXA — pexum nocryna: https://molochnoe.ru/ebs/

9. MaTepI/IaJILHO-TeXHH‘leCK()e odecmeyeHue AUCHHUIIIIMHBI

VYuebnas aynutopus 1238 Kabunet puszuku. MexaHuka u MoJeKyssipHas GU3UKa, IS
IIPOBE/ICHUS MPAKTUUECKUX U JJaOOPATOPHBIX JJAOOPATOPHBIX 3aHATHH.

OcHallleHHOCTbD:

YuebHas mebenb: cTonbl — 8, cTynbs — 16, qocka yuyeOHas

OcHoBHOE 000pYZ0BaHUE U HATJISIHBIE TOcOOus: TpubomeTp, MasTHUK OOepOeka, mare-
MaTH4YECKUI U (U3NYECKUN MAsITHUKHU, IPYKUHHBIM MasTHUK, yCTAHOBKA JUI U3Y4YEHUS
3aKOHOB YIIPYrOro M HEYNPYroro yJaapa Tejl, yCTaHOBKA JUIsl U3Y4eHUs YIpyrux aedopma-
i, ycraHoBka Juis onpenenenust CP/CV, Hacoc, ycTaHOBKa JUIs ONpeieIeHUs BA3KOCTH
KHUIKOCTH MeTooM CTOKCa, BUCKO3UMETPHI, yCTAaHOBKA IS OIIpeiesieHus Ko duienrta
MIOBEPXHOCTHOT'O HATSKEHUSI METOJIOM OTPbIBA KOJIbI[A, CEKYHIOMED, IITaHT€HIUPKYJIb,
MUKPOMETP, TUHEHKH, TEPMOMETPHI.

VYuebnas ayautopus 1225 nis npoBeieHUs 3aHATHH JEKIIMOHHOIO M CEMHUHAPCKOIO THIIA
(IpaKTHYECKHUE 3aHATHUS); TPYIIIOBBIX U WHAWBUYAIBHBIX KOHCYJIbTAUN; TEKYIIETO KOH-
TPOJISL U IPOMEXKYTOYHOM aTTeCTalluu

OcHallleHHOCTD:

VYyeOunas medens: ctombl — 40, ctynbs — 70, focka yueOHasi, kadeapa.

OcHoBHOE 000pYZI0OBaHUE: SKpaH I poeKTopa | mrT., mpoeKTop - 1 WT., KOMIBIOTED B
KOMIUIEKTE - | miT.

[Tporpammuoe obecrieueHue:

Microsoft Windows XP JIunensus 17997859

Microsoft Office Professional 2007 JInnensuu 42543554

Consultant Plus JTunensus 426324, 511546,

VYuebnas ayautopus 1322 Jlabopatopust obmieit puszuku, A mpoBeaeHHS 1a00paTOPHBIX
3aHATHUN.

OcHallleHHOCTD:

VYuebHas Mebenb: cToJbl 1abopaTopHble — 9, CTybs — 28, focKa yueOHast, mKad 1 Xxpa-
HEeHus yuyeOHOro marepuana — 4 Iir.

OcHoBHOE 000py/ZJ0BaHUE U HATJIsIIHbIE TOCOOUs: TPUOOMETP, MPYKUHHBINA U MaTeMaTuye-
CKUIl MasiTHUKH, YCTAHOBKA IS OTIpe/ieeHns K03 uimenTa moBepXHOCTHOTO HATSKEHHST
KHJIKOCTH, YCTAHOBKA JJISl ONIpeIeNIeHHsI BA3KOCTH MeTo1oM CTOKCa U BUCKO3UMETPa,
ycraHoBKa Juis onpezenenus Cp\Cv, Hacoc, yCTaHOBKA JIJIsl OTIPEIeNICHHs YISTBHOTO CO-
MPOTHUBIIEHUS IPOBOJIHUK, TepMonapa, Mukpoamnepmetp TIIT-105, marazun conpoTusie-
HUH, DJIEKTPOTUINTKA, YCTAHOBKA JIJISl HCCIIEJIOBAHUS 3aBUCHMOCTH COTIPOTUBIICHHUS METaJ-
JIOB U TOJIYIIPOBOJHHUKOB OT TEMIIEPATYPHI, SIEKTPOILUINTKA, MyabTuMeTp BP-11, ycraHoB-
Ka JJIsl U3y4EeHUsI 3aKOHOB MTOCTOSTHHOTO TOKA, OJISIPUMETP C KIOBETAMH Pa3HOM JUIMHBI, Ce-
KyHJIOMEp, TUHEHKH, CEKYHIOMEpBI, IITaHT€HIIUPKYJIb, MUKPOMETD.

VYyeOnas aynutopus 1229 Kabuner pusnku. JNeKTpUYecTBO U MarHeTU3M, AJisl IpoBee-
HUS MPAKTHUECKUX U TaOOPAaTOPHBIX 3aHSATHH.

OcHaneHHOCTh:

VYuebnas mebenb: ctoisl — 13, crynbs — 34, nocka yyeOHasi.

OcHOBHOE 000PYZIOBaHUE U HATJISIIHBIC TIOCOOMS: YCTAHOBKA JIJISl H3YYCHHUS 3aKOHOB
Kupxroda, (peocrar, aMmrnepmeTpbl, BOJIBTMETPBI, COIPOTHBIICHHS, BBINPSIMHUTENb), YCTa-
HOBKa ]IS TPOBEPKH 3aKOHOB ITEPEMEHHOT0 TOKa (aMIepMeTp, BOJIBTMETP, PEOCTaTHI, Ka-
TYLIKW UHYKTUBHOCTH, KOHJICHCATOPHI, BHIIPSIMHUTEIb, IEPEMEHHOTO TOKA), TEpMOIapa,
MHUKpOAMIIEPMETP, AIEKTPOIUTUTKA, TEPMOMETPHI, Mara3uH COMPOTHBIICHH, YCTAHOBKA JIJIS
UCCIIEIOBAHMSI 3aBUCHUMOCTH CONPOTHUBIICHUS ITPOBOIHUKA U MOTYIIPOBOIHUKA OT TeMIIepa-
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TYpBl, MIEKTPOILUINTKA, MyabTUMETp BP-11, ycraHoBKa u1st n3ydenus p-n nepexona (M-
JIUaMITIEPMETPBI, BOJIBTMETP, PEOCTAT, BHIIPAMUTENb B-4-12 octmumorpad 37aeKTpOHHBIHA
y4eOHBIi1), yCTAaHOBKA JIJIsl CHATHS XapaKTEPUCTHK TPAH3UCTOPA, YCTAHOBKA JUIsl CHATHS Xa-
PaKTEPUCTUK TPEXIIEKTPOAHOM JIaMIIbl, OCIIIIIOrpad, ycTaHOBKA AJis ONpeiesIeHUs TOpH-
30HTAJIBHON COCTABIISIONICH MHIYKIIMM MAarHUTHOTO OIS 3eMJiIH (TaHreH-0yccollb, peo-
cTaT, K104, BeImpsamuTtenb B C-4-12. 9 | amnepmeTp).

OBECIHEYEHUE OBPA30OBAHMUSA 1JIs JIUL C OB3

st obecnieueHust 00pa30BaHUs MHBAIUAOB M JIUI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbSl pealin3alusl AUCHUIUIMHBI MOKET OCYUIECTBIATHCA B aIaliTUPOBAHHOM BUJE, MUCXOJIS
U3 WHAMBUIYAIbHBIX NCUXO(PHU3MUECKUX OCOOCHHOCTEH M MO JMYHOMY 3asBJICHUIO 00Oydarole-
rocs, B 4aCTH CO3/IaHUS CIICUATbHBIX YCIOBUH.

B cneunanpHple yCioBHS MOTYT BXOJAWTH: NMPEAOCTaBICHUE OTAEIBbHON ayJUTOpPHH, He-
00XOJIMMBIX TEXHUYECKHX CPEACTB, MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOLIETO HEOOXOAUMYIO
TEXHUYECKYIO MTOMOIIb, BRIOOP (DOPMBI TIPEOCTABICHUSI HHCTPYKIIUU IO MOPSIAKY MPOBEICHUS
TEKYIIEr0 KOHTPOJS M IMPOMEXKYTOYHOM aTTecTallH, MCIIOJIb30BAHUE CIICHUATbHBIX TEXHHUYE-
CKHX CpE/CTB, IIPEIOCTaBICHNUE NIEpEPhIBA ISl IPUEMa MUY, JIEKAPCTB U 1.

Jlis Ui ¢ OrpaHUYeHHBIMH BO3MOXHOCTSMHU 370POBbsSI MIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIIMM ¢ MCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromuXcs U3
YHUCiia MHBAJIUAOB U JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) npenpocraBistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPHUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B hopMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIH TIepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YaKOIIUXCA.
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10. KapTa koMneTeHIMA TUCUUIIIHHBI

Ha3zpanue qucuuniMHab (KO M HA3BaHHE HANPABJIEHHS MOATOTOBKH)
Puszuka (HanpapiaeHne noaroroBku 35.03.01 Jlecnoe meJio )

L[e.l'II) JUCHUITIINHBI

— q)OpMI/IPOBaHI/Ie Hpe,[[CTaBJ'IeHPIﬁ, HOHHTI/Iﬁ, 3HAHUU O (l)yH}_'laMeHTaJ'H)HLIX 3aKOHaX KJIACCUYECKOHN U COBpeMeHHOﬁ (1)I/I3I/IKI/I 1 HAaBBIKOB MMPUMCHCHMS B
HpO(l)eCCI/IOHaHLHOﬁ JCATCIBbHOCTU (IJI/I3I/I‘I€CKI/IX MCTOIOB I/I3MepeHHﬁ M MCCIICJOBaHUIA.

33[[3‘11/1 JUCHUITIINHBI

- N3y4YeHUE 3aKOHOB MEXaHHUKHU, TEPMOJIMHAMUKH, JICKTPOMarHeTu3Ma, ONTHKN; aTOMHOM (DU3UKH;
- OBJIAJICHNE METOAaMH JTabOPaTOPHBIX HCCIIEAOBAHNUI;
- BEIpabOTKa YMEHHH 0 MPUMEHEHHIO 3aKOHOB (DU3MKH B CEIIbCKOXO3SIHICTBEHHOM ITPOM3BOACTBE

B nponecce ocBOCHNUS JaHHON TUCIUINIMHBI CTYIEHT (OPMHUPYET U IEMOHCTPUPYET CIEAYIOIINE

OOEeKyTbTYPHBIE KOMIIETSHITHN

Komnerennun [Imanupyemsle pe3yabTaTel o0ydeHus (MHAU- | TexHOIOTHH Dopma oneHouHoro | CTymeHH ypoBHEH OCBOSHHS KOMIECTCHIHH
UHnekc | DopMyIupoBKa KaTOPbI JOCTH)KEHHS KOMIICTCHIINH) (dhopMHpOBaHUS [CpPEACTBA
YHuBepcalbHble KOMIETEHIUT
YK-1 Crmocobrocts  ocy- | U/-1yi; AHamm3upyeT 3amady, BBIICISIL e Jlexuun
HOICCTBIATH  TOWCK, | 0a30BBIE COCTABIISIONINE, OCYIICCTBIACT JIe- 3agaum 111 camo- | IloporoBbiii (Y10BI€eTBOPHTEIbHBIH)
KPUTHYECKUH aHAIN3 | KOMIIO3ULMIO 33]a41 JlabopaTopHsbie CTOSITENBHOTO pe- | AHanmu3upyer 3ajady, BBIJICIISI ee 0a30BbIe COCTABISIONINE,
n cuHTe3 MHpopMma- | M/I-2yy; HaxoouTt n KpUTHYECKH aHAIH3UPY- paboTsI LIEHUS OCYILECTBIISAET JEKOMITO3ULIMIO 3aa4U
LUK, TPUMEHATh CU- | €T MH(pOPMAIMIO, HEOOXOAMMYIO Ul pelle- IIpoaBMHYTHI (X0OpOLIO)
CTEMHBIN MOAXOJl | HHUA IIOCTaBJICHHOM 3a/lauu Pemenue 3agau HaxoauT v KpUTHYECKH aHATU3UpyeT HH(OpPMAIMIO, HE0O-
s peweHus no- | M/1-3yg, PaccmarpuBaeT BO3MOXKHBIE Bapu- Ortyer 1o 1abopa- | XOJUMYIO AJIsl PELICHUsI TOCTABJICHHOM 3a/1auu
CTaBJICHHBIX 3aJ1ay. aHTBI pelIeHHs 3aJayd, OLIEHUBAs MX JIOCTO- TOpHOH paboTe PaccmarpuBaeT BO3MOJKHBIE BapHaHTHl pELICHUS 3ajau,
HMHCTBA U HEJIOCTATKU OLIEHHUBAsI UX JJOCTOMHCTBA U HEJOCTATKH
N-4yy.,1 I'paMOTHO, TIOTUYHO, apryMEHTHPO- Broicokuii (0TIU4YHO)
BaHHO (POpMHPYET COOCTBEHHBIE CYKACHUS U Pedepar I'pamMoTHO, JOTMYHO, apryMEHTHPOBAaHHO (OPMHUPYET COO-
oneHkH. OTinmyaer (HakThl OT MHEHUH, HHTEP- CTBEHHbIE CYXIEHHUS n oneHku. Otinuyaer (GakTsl OT MHe-
ImpeTanyui, OUEHOK M T.I. B PaCCyXICHUIX HUH, UHTEPIIPETAli, OLICHOK U T.J. B PACCYKICHUAX NIPY-
JPYTUX yYaCTHUKOB JIEATEIbHOCTH THX Y4aCTHHUKOB AEATEIbHOCTU
NJ-5yx.1 Onpenenser M OLEHUBAET MOCIE- OmnpezensieT ¥ OLEHUBAET MOCIEICTBHS BO3MOXHBIX pelle-
CTBHsI BO3MOXKHBIX pEIICHUH 3aa4u HUll 3a1a4u
OomenpodeccnoHaIbHbIE KOMIIETEHINN
DIIK-1 CrocoOHOCTB pe- | UO-lonk-1 JemMoHCTpHpYyeT 3HaHHE OCHOBHBIX Jlexuuun .
I1aTh THUIIOBBIE 33]a- | 3aKOHOB MAaTEMaTHYECKHMX M ECTECTBEHHBIX CobGecenoBanue IloporoBelii (y10BJIETBOPUTEIbLHBII)
41 Tpo(ecCHOHaNb- | HAay4YHBIX, HEOOXOAMMBIX ISl peuieHus tumno- | JlaboparopHele JleMOHCTpHpYyeT 3HAHHE OCHOBHBIX 3aKOHOB MaTeMaTH4e-
HOW  JIEATETHHOCTH | BBIX 3aJad B PaMKax HCIOJBb30BaHUS, BOC- paboTs! Ortuer 1o 1abopa- | CKUX M €CTECTBEHHBIX HAyYHBIX, HEOOXOIMMBIX IS pemie-
Ha OCHOBE 3HAaHWH | MPOM3BOJCTBA, OXPAHBI M 3ALIUTHI JECOB TOpHOH paboTe HUS THIOBBIX 33/1a4 B PaMKax HCIIOJIB30BAHMSA, BOCIIPOU3-
OCHOBHBIX  3aKOHOB | M/I-2ppnk.;. Mcnonb3yer 3HaHHS OCHOBHBIX BOJICTBA, OXPAHBI U 3aIIUTHI JIECOB
MaTeMaTUYECKUX M | 3aKOHOB MAaTe€MaTHYEeCKMX M ECTEeCTBEHHBIX | TecTupoBaHHE Tect IIpoaBuHyTHIii (X0po11I0)
€CTECTBEHHBIX HAayK | HAayK AJS PEIIeHUs TUIOBBIX 33[a4 B PaMKax Hcnonp3yer 3HaHMS OCHOBHBIX 3aKOHOB MAaTeMaTHUYECKUX U
C IPUMEHEHUEM HUH- | UCIIOJIb30BaHUsI, BOCIIPOU3BOJACTBA, OXPAHbI U Pedepar €CTECTBEHHBIX HAyK JUI PEIICHUs THIOBBIX 33Ja4 B pPaMKax

(OpMAIIIOHHO  KOM-
MYHUKAMOHHBIX
TEXHOJIOTHH.

3aIIUTHI JIECOB
UA-3omk1  Ilpumenser  uHpOpManMoHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHUH B PEIICHUU
TUIOBBIX 3aJa4 B pPaMKaxX HCIIOJIb30BaHUS,
BOCITPOM3BOJICTBA, OXPAHBI U 3aIIUTHI JIECOB

HCIOJIb30BaHUs, BOCIIPOM3BOICTBA, OXPAHbI U 3alLUTHI JIECOB
Bricokuii (0TIM4HO)

[Ipumensier wHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHO-
JIOTUHU B PCHICHUU TUIIOBBIX 3aJ1a4 B paMKaX UCIIOJIb30BaHUA,
BOCIIPOM3BOJICTBA, OXPaHbI U 3aIIUTHI JIECOB
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