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AHHOTALHS

paboueii mporpaMmel y4e0HOil IHCLUHILTHHEBI B51.0.08 «®U3UKA»
ISt MOArOTOBKH 6aKa/IaBpOB 10 HAMPAB 05.03.06 «IDK0I0rHsi M IPHPO-
JOMO/IB30BAHHE», HAMPABIEHHOCTH «IKONOTHA»; «[TpuUpOIOMOIb30BAHHE)

[le1b 0CBOEHHS IMCUMILIHHbI:

M3yuyeHHe OCHOBHBIX (HM3MUECKUX ABJIEHHIT; OBNaAeHHe (yHIaMEHTAIbHBIMH 110~
HATHAMH, 3aKOHAMH M TEOPHUAMH KJIACCHYECKOIl M COBpeMEHHON (H3HKH, METOIAMHU
(U3UYECKOTO HCCIIeIOBAHMS;

dopmMupOBaHUEe HAYYHOTO MHMPOBO33PCHHA COBPEMEHHOr0 (GU3MYECKOro MbILlI-
TIeHUS;

03HAKOMJIGHHE ¢ Hay4HOii armapaTypoi, GopMHpOBaHHE HaBBIKOB TMpPOBEICHUA
(U3NUUECKOrO IKCTIEPUMEHTA, (opmupoBaHHe yMEHHiT BUIETh KOHKPETHOE dusnye-
ckoe cosiepkaHue B IPUKIIAIHBIX 3a1a4ax Gynyuieii CeUUATbHOCTH.

MecTO AHCUHMILIHHBI B Y niaHe:

Linkn 51.0.08 ®usuka, Gasopas yacth broka 1 «O6a3arenbHble MCUHILTHHBD, no
Harnpap/IeHHUIO MOArOTOBKH 05.03.06 «DKOIOTHA ¥ MPHPOJIONONB30BAHHEY, HATIPAB-
NleHHOCTH «DKonorusy; «[TpupoIoNoIb30BaHHEY.

JIMCLMILTHHA OCBaHBAETCS B 1 ceMecTpe.

TpeGoBaHHS K Pe3yJbTaTamM 0CBOCHHUS JMCUMILIHHBL: B Pe3yJbTaTe 0CBOC-
HUS JUCLIMTUTMHBI QOPMUPYIOTCA CIIEAYIOLIHE kommerenin: OTNK-1.1, OIMK-3.2.

KpaTkoe cojepKaHHe AMCUMILIMHBIZ OCHOBBI KJIaCCUYECKONH MEXaHUKH,
TePMOJMHAMMKA M MOJICKY IApHas (pu3mKa, KIaccHueckas IeKTPOHHAMHKA, BOTHO-
Basi ONTHKA, 3/IEMEHTBI KBAaHTOBOH PH3MKH.

O6mas TPYAOEMKOCTH AHCUHITHHBL cocTaBisier: 3 3a4YeTHBIX €AWHHLbI
(108 yacoB).

UTOroBbiii KOHTPOJb MO JAUCLMIUIHHE: 1 cemecTp — 3K3aMEH.



1. Iles11 OCBOEHHUS AHCUHILIHHBI

a) M3yyeHHE OCHOBHBIX (U3MUECKHX sBNeHUit; oBianeHue (yHIaMeHTaTbHbIMU
[TOHATHAMH, 3aKOHAMH M TEOPHIAMH KIIaCCHYECKOH 1 CoBpeMEHHOI (HU3MKH, MeTOa-
MM QU3HIECKOTO MCCIIeIOBAHMS;

6) QopmMHpoBaHHE HAY4HOrO MHPOBO33pEHHA H COBpEMEHHOro  (hu3uuecKkoro
MBILIICHHUS;

B) 03HAKOMIIEHHE C HAY4HOH annaparypoi, (OpMHpPOBaHHE HABBIKOB MPOBENCHHS
(u3MuecKoro IKCrepuMenTa, GopMupoBarme yMEHHI BUAETb KOHKPETHOE u3ite-
CKOe coflep/KaHne B MPUKIIAHBIX 3a1a4ax Gyayuueii CrieuHaIbHOCTH.

2. MecTO AHCUMILTHHBI B y4eGHOM mpouecce

Jucuunuaa 51.0.08 «®u3uka» 0THOCHTCA K 6a3oBoit yactn broka 1 «O06s-
3aTe/IbHbIE AMCLMILTHHBD B CTPYKTYpe aucumnnt OTOIT.

Kypc ¢u3uku 1no3onser oOy4aromumes MoiyuuTh yriy6lieHHBIE 3HAHUA B
06MACTH OCHOBHBIX (JM3MUECKHX ABTCHHI W MOHATHH, a TaKKe (yHIaMeHTaTbHBIX
3aKOHOB KJIACCHUECKOi 1 COBPEMEHHOIT (PU3NKHM, YMEHHS M HABBIKH MO MX MPaKTHYE-
CKOMY MPUMEHEHHUIO.

Jucuunnuna «dusuka» sBrsgeTca OCHOBOTONAraoWeN 1A H3ydeHHs cne-
AYIOWMX AHCLMIHH: «MeTOoabl IKONOTHYECKHX uccneaoBanuiny; «Menuopauus»;
«Yuenne 06 aTMocheper; «YueHue o ruapochepe» u ap. 3HaHUs U yMEHHs, MoJy-
qeHHble B Kypce NaBopaTopHbIX paGoT, B JajibHEHLIEM MPUMEHAIOTCA B Hay4HO-
JccrenoBaTenbekoii patore. JlncumminHa «Pu3nKkay 1a€T uenbHOe npecTaBleHHe
0 3aKOHAX OKPY’KAIOLIEro MUPa B X €IHCTBE H B3aHMOCBA3H, BOOPY kAT 6akanas-
POB HEOOXOAMMBIMH 3HAHWAMH /A PELICHHA Hay4HO-TEXHHYECKHMX 3a/a4 B Teope-
THYECKMX M MPHKJIAHbBIX aCMeKTaxX.

PaGouas nporpaMma JHCLUMIIIHHBL «PH3UKa» A HHBATHIOB H JIULL C OTPaHH-
YeHHBIMH BO3MOKHOCTAMH 3[10POBbs pa3pabaTbiBaeTCs HHAMBHIYANBHO C yuéToM
0coBeHHOCTEl NCUXOPH3MIECKOTO Pa3BUTHSA, HHAMBHAYaTbHBIX BO3MOXKHOCTEH H
COCTOSHHSA 310POBbS TAKHX 00y YarOUIMXCA.

3. lepeyeHnb MIAHHPYEMbIX Pe3yibTaTOB 00y4eHusi M0 AHCLHUILIHHE,
COOTHECEHHBIX € IUIAHMPYEMBIMH Pe3y/ibTATAMH 0CBOCHHS obpa3oBaTebLHON
NporpaMmbl

O6pa3oBaTesibHbIe PE3y/bTaThl OCBOCHHS AMCUHILTHHEL o6yuaroimmumes, npea-
craBneHsl B Tabmuue 1.

Tabnuua 1
TpebGoBaHusi K Pe3y.1bTATAM 0CBOCHHS y4e6HOIi AMCUHMIITHHBI
Ko,

Ne xoz_wo Cozepxanue MHAMKaTOPhI KOMIIETEHLUI
n/n ~ | kommereHumu bt a1 34+

— OMIIETCHIMH (WIH €€ YacTH) (ana 3++)
1. |OIK- |3Hamh (yHIaMEHTATbHbIC PA3- | OCHOBHbIC MOHSTHS, SAKOHbI i MOLCIM Mexa-

1.1 JIeJIbl ECTECTBEHHO-HAYUHOrO KM, CTATUCTHYECKOH QHU3UKH U TEDMOMHAMHUKH,

H MATEMATHUCCKOTO LMKIOB, [KTPHUECTBA H MArHETH3Ma, TCOPHH Kkonebanmit
HCTIOb3yeMbie TIpH peterim  [©11 KBaHTOBOI (PU3HKH, ATOMHOI U A/ICPHOH
sazau B o6nactu skomrunn "

MPHPOIOTIOIH30BAHUA
BiaeTh 6230BHIMH METOIAMH | HaBbiKam# pabOThi C H3MEPHTELHBIMH MPH-
1aGopaTOPHBIX IKOJIOTHYE- GOpaMmH, METOZIaMt OUEHKH NapaMeTpoB co-

CKUX HCCIICIOBAHHIT, AKTHBHO | CTOAHMA MPOLECCOB B obnacTu mpodeccuo-
MCTIONb3YEMBIX JUIA PCLICHUS HaJIbHOM JIEATEIbHOCTH

3aj1a4 MpOQecCHOHANBHOM
JIeATEILHOCTH

4. CTpyKTYpa M colepKaHHe AHCUMILIHHBL

4.1 Pacnipenenenue TpYI0EMKOCTH AMCLIMILTHHBI 10 BHIaM pabot
1o ceMecTpam

JIMCLMIUIMHA M3Y4YaeTcs B MEpBOM CeMecTpe. Obuias TpyA0EMKOCTb JHCLIMI-
MHBI cocTapnser 3 3au.ei. (108 4acoB), MX pacmpesenieHue 1o BUaaM pabot npezn-
crassieHo B Tabmuue 2.



Tabnuua 2
TH AMCUMILTHHBI 10 BHAaM padoT

PacnpeaesieHHe Tpy.

Tpy10EMKOCTh ]
Bua yue6Hoii paGoTst uac.
Cemecrp 1
O6wmas Tpynoé Th AMCIMIUMHBI 110 y4eOHOMY TUIaHy 108
1. KontaktHas padora: 524 |
AyautopHas paGora 524
8 mom yucne:
nexyuu (I1) 16
1p yecKue (113) 18
)pamopHeie p (JIP) 16
KOHC) w nepeo 3Kk3 2
p HQA NPOMENCY ipone (KPA 04
2. Camocrostebnan pabora (CPC) 55.6
Kowmponwias paboma 4
camoc 0e u3y pazoenos, aamc (npo- 27
P u = AEXY {5 u P
¥ uyuebnbix nocobutl, K )PAMOPHLIM
u np KUM M, KOI. umod.)
11 K IK3aMeH) ( P ) 24.6
Bt POME3KY TOHHOTO KOHTPOILL: OK3aMeH L

4.2 ConepkaHue JUCLMILTHHbBL

Tabnuua 3
TemaTHueCKHii IUIaH yueOHOH AHCUUILIHHBI
HauMeHOBaHHE PA31e/10B H TeM Aynutopuas patora Bucaynuro
AHCUHIIHK (YKPYTHEHHO) Bcero J n3/c | Jp | IKP puas
pa6ora CP
Pazzen 1 «Mexanuka» 24 4 4 - 12
Pasnen 2 «KoneGaHUA ¥ BOJHBD 8 2 [ 6
Pasnen 3 «MorekysipHas pusnka u 14 2 2 4 6
TEPMO, »
Pasnen 4 «DNEKTPHUECTBOY 14 2 2 2 8
Pa3nen 5 «MarneTusm | 14 2 2 2 8
Pasnen 6 «BomoBas ONTHK) |16 2 4 2 8
Pa3snen 7 «KBantoBas ¢pusnuka» [ 156 2 4 2 7.6
[ | |
2 2
04 0.4
oxe (KPA) _‘
Bcero 3a 1 cemectp 108 | 16 18 16 24 | 556
[ Mroro no aucunnaune [ 108 | 16 | 18 | 16 24 55.6
7

Pazaen 1 «Duznyeckue OCHOBbI MEXaHHKHY

Tema 1 «Kunemarnka»

Tlpeaver ¢usuki. MeTozb! (U3HHECKOro HOC/ICI0BAHIA. Postb (M3HKH B PA3BHTHH TEXHHKH H BIMAHHE TCX-
HMKH Ha passiTye disuri. M ECKOE KaK I1py topma marepun. Knacen-
ueckas MexaHHKa. [TpOCTPaHCTBO M BPEMS B KIIACCHHECKOI MEXAHHKE. Disnueckue Mozeym. KiHemariueckoe
OMmCAHHE BIDKeHHS TouKi. CKOPOCTS H YCKODCHHE MPH KPHBOJHMHEHHOM JIBIDKCHHH. HopmaibHoe M Kaca-
TesbHOS (TaHr 0¢) YCKOp I TOUKH 10 OKPYKHOCTH. BeKTOpBI YTII0BOI CKOPOCTH M
yrioBoro yekoperus. Csisb THHEIHBIX CKOPOCTEI! 1 YCKOPEHHIT € YTTIOBBIMI CKOPOCTAMH H YCKOPEHHSAMH.
Tema 2 «JluHaAMHKD»

v M Kast Cua. Macea 1 vy the. CoBpeMeHHas TPAKTOBKA 3aK0H0B Hptoroma.
Cwsl B MeXaHuKe. VIMITy/IbC CHCTEMbI MATEPHATBHBIX TOUCK. 3akoH coXpaHeHHs HMiTysbea. OGo0LICHHAsS
dopmymposka 1 3axona HbtoTona. 3aK0H BCEMHPHOTO rarotennus. LIEHTp Macc MEXaHHYECKOM cHCTe-
MBI, 32KOH JBIKEHHA LEHTPa Mace. [IBIKCHHE Te C MepeMEHHOI Maccoit.

Tema 3 «Dueprus»

DHeprus KAk YHUBEPCATbHAA MEPa PasMiHbIX (hOpM JBIDKCHIA H B3AMMOJCHCTBIA. Pabora ciwbl. Korcep-
BATHBHbIC M HEKOHCCPBATHBHbIE CHUTbL. MOMIHOCTD. KHHETHHECKas JHEPrid MeXaHH4ecKoil cicTembl. ITo-
TeHLMATHHAS JHEPIHsL. 3AKOH COXPAHCHHS JHEPIHH B MCXAHHKE. VnapsL.

Tema 4 «/[MuHAMHKA BPALIATEILHONO JIBHKCHHM)

Mowment unepiun. Teopema IlITeiitiepa. MOMEHT CHIBL (OCHOBHOE YPaBHEHHME JMHAMHKH Bpalla-
TEBHOTO JBIDKSHHS TBEPIOro Tesa. KuHeTHHeckas JHepris BpalllAioUIerocs W KaTAIIeroch TBEPAOrO
Tena. PaGoTa npi BpalaTe/lbHOM JIBH/KCHHH.

Tema 5 «MOMEHT HMITYJIHCA»

MOMEHT HMITYJTbCa MaTepHALHOI TOUKH, MEXAHHYECKOI CHCTEMBI i T, 3aKOH COXPAHEHHA MO-
MenTa UMMy ibca. OCHOBHOE yPAaBHEHHE JIHHAMHKH BPAlIATEILHOrO JIBWKEHHS TBEPIOro Tena B
060061IEeHHOM BHIE.

Tema 6 «/Iedopmaitus TBEPJOTO TEID .
Jledopmarus B TBEPIOM TeJie. 3aKOH I'yka. Koapduient [Tyaccona. Jlnarpamma pacTsKeHHs.
Tema 7 «MexaHHKa KHIKOCTEH H ra30B»

[ HIPOCTATHKA HECAMMAEMOI HKH/IKOCTH. Jlasrnerue cToN0a KHIKOCTH. Ciwta Apxumeza. Y CIloBHA TUIABAHHA
ten. CTALMOHAPHOE TEUEHHE HICATHHOI KHUAKOCTH. Y PABHEHHC HepaspeBHOCTH. YpasHenue bep-
HyJUTH. BA3KOCTS AKIIKOCTI. PexiMbl TeHeHHA. Uyienio Peifronbaca. MeToibl OnpeeicHHs BA3KOCTH.
Pazzen 2 «Koneb6aHus 1 BOJHbD)

Tema 1 «"apMoHHUecKHE KOIeGaHND

Knaccudukaims koneGauuii. YpaBHCHUE rapMOHHHCCKIX KkoneGanmil. MexaHuyeckue KoneGanus.
Dueprus koseGanuii, [udxpepeHIHALHOS YPaBHCHHC rapMoHHHeckiX KonieGaruii. MasTHHKH. Caobon-
Hble 3aTyXalole KoneGanns. BoiHyKICHHbIE koneGanusa. PesoHaHc.

Tema 2 «Boms»

BonHoBoe jBHkeHHe. TIockas rapMOHMdeckas Bo/HA. JUIMHA BOTHBI, BOTHOBO® yucio, (pasosas
CKOpOCTb. Y PaBHEHHE BOJTHBL.

Pasaen 3 «MonekynsapHas Gpu3nKa H TEPMOAUHAMHKA)

Tema 1 «MoeKy IspHO-KHHETHYECKaA TEOPHD?

CramicTHuecKnii M TEPMOJMHAMUUYECKHIT METO/IbI HCC OCHOBHOE YD MOJIEKY JIAPHO-
KHMHCTHUECKOI TCOPHH WICATbHBIX ra3oB. TemmneparypHas mkara Llenbens u Kenppuna. Cpejmss KiuHe-
THuecKas FHEPIHA MOMEKYL MoJieKy IApHO-KHHETHHECKOE TO/KOBAHNE abcomoTHOI Temnieparypbl. Pacripe-
Jenenre MakcBeiuia MOJIEKYJl HACATBHOIO rasa. Pacnpesesienue bosbinvana v Gapomerpuyeckas
¢opmyna. Cpeatee wHCIO CTO/KHOBEHHI 1 CPE/THsA JUTHHA CBOGOAHOTO npobera.

Tema 2 « TepMOIMHAMHK?

TepMOHAMIYECKHE TIAPAMETPhL. TepMOAHHAMIUECKOS PABHOBECHE u mporecc. YpaBHEHHE COCTOA-
His wieanbHOro rasa. Msompoueccet. [leppoe Hayano TEPMOIMHAMUKIL PaGora rasa. TermiooOMeH,
KOJIMUECTBO TEIUIOTHL. BHYTPEHHSAA JHEPris WICATHHOIO rasa. Uncno creneneit cBoGobl. [TpuMeHenne
[1epBOr0 Haua/Ia TEPMOAHHAMHUKH K H30MPOLECCaM. AspiaGarbiii ipotiecc. TeMIOEMKOCTh. Y paBHEHAE
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Maitepa. Koxpumen [Tyaccona. ITomrrponii mpouece. Lpmr. Tepmueckuii KT/ waxona. Teruto-
BbIC JIBUTATEIH, X0J10MwbHbe Mamb. Teopema Kapro. Luin Kapro 1 ero k... Bropoe Hauano tepmo-
suHamiky. OGpariMbie M HeoGparmbie npoueccel. Jirpors. Hepasencrso Knaysuyca. Onpenenenne
JHTPONMH PABHOBECHO CHCTEMBI HEPe3 TEPMOJMHAMIHCCKYIO BECPOATHOCTH MAKPOCHCTEMBI. Teopema
Hepricra-ITnaska. Cilbl ¥ NOTEHUHMATHHAS SHEPIHA MEAMOJICKYPHOIO B3aumosieiicTus. YpasHenne Ban-
nep-Baanbca. M3orepmsl Ban-niep-Baaibea i 9KCIEPHMEHTATBHBIC H30TCPMBI.

Tema 3 «SIB/eHns nepeHoca

SIsnenue neperoca. JInddysus, TennIonpoBoIHOCTb, BHYTPEHHEE TPCHHE.

Pasaen 4 «QNEKTPUUECTBO»

Tema 1 «OCHOBBI JIEKTPOCTATHKID

DNeKTpHUECKHE 3apA/bl. 3aKOH COXaHCHH 3apsioB. BsammoseiicTsie 3apsioB. 3akon Kynona.
DEKTPOCTATHHECKOE TI0JIE, €r0 XapAKTEPHCTHKH. DKBHUIOTCHIMATLHBIC MOBEPXHOCTH M CHIIOBBIC
JMHMM DIEKTPOCTATHYECKOro nos. [Tpusumn cynepnosuumu nosneii. [ToTok BeKTOpa HanpA#eHHO-
ot anexTpoctariyeckoro noss. Teopema [aycca (i Bakyywma). IloTeHunansHblii XapakTep d1ek-
TpocTathueckoro nons. Ionstue noteninana. Pacuer paGoThl NpH NEPEMELICHUH 3apAaa B HICK-
TpocTaTHyeckoM nojie. LIpKy s BekTopa E 3/1eKTpoCTaTHYeCKOoro noji. OnpeziesnieHHue PasHOCTH
TOTEHIIMAIOB B 2NIEKTPOCTATHUECKOM N0, CBA3b HANPSAKEHHOCTH 1 MOTeHIMaNa. 'paienT noter-
Mana.

Tema 2 «[IpoBOIHUKH B ICKTPHUCCKOM MOJIE»

TTpOBOHNKH B JIEKTPOCTATHYECKOM TioNie. PaBHOBECHE 3apAJIOB B MPOBO/HMKE. EmkocTs nposoz-
HHKOB M KOHEHCaTopoB. COEIMHEHMS KOHICHCATOPOB. DHEPrus 3apAKCHHOTO KOHICHCATOPA.
DHeprus HEKTPOCTATHYECKOro nojis. OGbeMHas IIOTHOCTS SHEPrUH MOs.

Tema 3 «/IHIICKTPHKH B JIEKTPHYECKOM T10JIe»

Tunsl A31eKTpHKOB. [[0APH3ALISA JMINCKTPHKOB U e€ Bibl. [10/1APH30BAHHOCTE AHAJICKTPHKOB.
Jludnexrpuyeckas BOCIp BOCTBb M TC octh. Bekrop anekTpudeckoro cmetnenus. Co-
Gouble H cBs3anubie 3apaabl. Teopema [aycca uis nons B audeKTpUke. CErHETONICKTPHKH, Dnek-
TPHHYECKOE T10JIC B OTHOPOHOM JAMIJICKTPHEE.

Tema 4 «[10CTOAHHBII JNEKTPHUECKHIT TOK»

TTocTosH bl 3NEKTPHUECKHIT TOK, YCIOBHS €ro CyUIECTBOBAHHSA H OCHOBHBIE XapaKTCPHCTHKH. Cro-
pounne cubt. [onstue DJIC u Hanpskenns. CONPOTHB/ICHHE MPOBONOYHOTO MPOBOAHMKA. Coemn-
HEHMA TPOBOJHMKOB. TeMIepaTypHas 3aBHCHMOCTh CONPOTHBJICHHA M €€ KaueCTBCHHOC o0bACHe-
ue. CBEpXIPOBOAMMOCTS. 3akoH OMa B HHTErpabHOI (GOpME JUIS 0THOPOJHOTO M HEOAHOPOIHO-
ro yuacTkoB enu. 3akon Oma Juws nmosHoii uenu. [Tpasina Kupxroda. 3akon Jlxoys — Jlenua B
unTerpanbHoii popme. MoumocTs Toka. 3akon Oma n Jlkoyn — Jlenua B 1 hepeHIHATEHOM
(opme. DnekTputeckuii TOK B MeTajiax. Kiaccuueckas T€OpHs 3/1EKTPONPOBOAHOCTH. Tok B Ba-
KyyMe. DMHCCHS 3JIeKTPOHOB. ["a30BbIe paspsbl.

Tema 5 «DneMeHTbl PH3HKH TBEPAAO TeI»

TMonynpoBoanHKH. 30HHas Teopus TBep/0ro Tea. CoOCTBEHHAA U NPUMECHAS MPOBOIMMOCT MOy~
MPOBOHHKOB. JIHo1.

Pasgen 5 «MarHeTusm»

Tema 1 «MarHuTocTaTuKa»

MarHuTHOE 10JIe H er0 XapaKTepHCTHKH. Makpo- H MHKPOTOKH. Bo3/elicTBie MarHUTHOTO MOJA Ha
PaMKy C TOKOM M Ha MPAMOJHHEIHbIi IPOBOHHK C TOKOM. CHIOBbIC JHHUH MAarHHTHOI HHIYKIMH.
CuioBasi KAPTMHA MarHUTHOTO 1O/ MPAMOIMHEHHOrO MPOBO/IHHKA C TOKOM M KPYroBOTO BHTKA.
TIpHHUKI CYNEPNIO3HIIMA MArHHTHBIX ToJeit. 3akon buo — Casapa — Jlannaca. Boszeiicteue mar-
HHTHOTO MOJIA Ha JABMKyIMiics 3apan. Cuna Jlopenua. JIBiKEHHE 3aps/ia B MATHUTHOM roJie. -
ekt Xosna. Bixpesoii xapakTep MarHuTHOro nojis. Teopema I'aycca i TeOpeMa O LHMPKYJIALMI
BEKTOpA MarHMTHOMN MHIYKLMHU (B BaKyyMe).

Tema 2 «MarauTHOE 10JI€ B BELIECTBE»

HamarsuunBanie MarHeTnkoB. HanpskeHHOCTh MArHUTHOrO noJjis. MarHUTHas MPOHMUAEMOCTh H
MarHuTHas BOCIPHMMYHBOCTD. JlHAMArHeTHKH, MapaMarHeTHKH H ¢eppomarseTnky. CBs3b BEKTO-

poB B 1 H. 3aK0H MOJIHOrO TOKA /Ul MAarHHTHOTIO MOJis B BELIECTBE. Teopema 0 UMPKYJISLMH BEKTO-
paH.

Tema 3 «DNEKTPOMArHHTHAS MHLY KLHD)

Dnextpomartumias HHAYKIMA. DJIC MHAYKIMM B MOJBHAKHBIX H HEMOJBHAHBIX MPOBOIHHKAX
Bpamenue pamMku B MaruuTHoM nose. Toku ®yko. CamonuayKius. MHIyKTHBHOCT: NPOBOIHAKAE.
3akon Jlenua. B3aumuas unaykums. Tpancdopmatopsi. PaGota ro nepememeHnio npoBoAHMKA ¢
TOKOM B MarHHTHOM T10Jie. DHEPIHs MArHUTHOTO 110715 B COJIeHOHE. [TI0THOCTE SHEPriH MArHHTHO-
rO MoJis.

Tema 4 «Ypassenus Makcseua»

Buxpesoe 3nekTpateckoe none. Tok ¢ Cucrema yp it MakcBeJU1a B HHTErpalbHOI
dopme.

Tema 5 «D1eKTpOMArHHTHBIE KOJICOAHHSA 1 BOJHBD

KoneGatensHbrii koHTyp. [TpeoGpa3sopatie JHEPIHH HA PA3/MUHBIX ITanax KoneOaHus. Juddepen-
LMaTbHbIC YPaBHEHHS CBOGOHBIX HE3ATYXAIOUIMX H 3aTYXAIOLIMX KO i B HEM H HX P
JludpdepenumansHoe ypaBHEHHE SMEKTPOMATHHTHO BOMHBL M ero pemenye. CKopocTs pacnpoctpa-
Herns BONHBL Bextop YMopa-TlofiHTHHIA. DHEPreTHUECKHe XapakTePUCTHKH JICKTPOMATHHTHBIX
BoJH. [11Kana 31eKTPaMarHHTHBIX BOJIH.

Paszaen 6 «OnTHka»

Tema 1 «I'eomMeTpuyecKas ONTHKDY

Onrtuka. 3aKoHbI reomeTpiueckoii ontuki. [Tommoe BHyTpenHee oTpakenne. JIHH3bL

Tema 2 «uTepdepenttus BOIH»

Wnrepdepenins cBeta. YCI0BHA BO3HUKHOBEHHS HuTepeperimn. Metoa BEKTOPHOIi IHarpamMMbl
LIS CHIOKEHHA ABYX HJIH HECKOJBKUX BOJH. [IPHHIIMI MOTydeHNs HHTEP(EPCHIMOHHON KapTHHBI.
VClI0BHA MAKCHMYMOB H MUHHMYMOB. PasHocTs a3 u passocTs xona. Mutepdepenints B TOHKOM
nenke. Komsia HeloTona.

Tema 3 «/Iudpakums BOIH»

Jludppaxuus ceera. ITpusmn [ofirenca-®petens. 3oubi Gperer. Jlndpakxims Ha KpyrJioM OTBEp-
crun. Jludpaxums Ha UmHEON mem. J{udppakimoHHaA peeTka. I'naBHble MaKCHMYMsI. [ 1aBHBIE
MHHHMYMBL. Paspemaronns cnocoGHOCTb.

Tema 4 «[lonapusatms BOTH)

TMonspusosanueii ceT. Bibi nospusamn. CriocoObl MOTyHeHHS NONAPH30BAHHOIO CBETA. ITpo-
XOK/ICHHE €CTECTBCHHOIO CBETA Uepe3 MOAApH3aTOp M aHai3arop. [10BOPOT MIOCKOCTH MOJIApH3a-
in. TTonspu3aims cBeTa NPH OTPAKEHHH U NPEJTOMJICHHH Ha MPAHALEC AHIJICKTPHKOB. 3akou bpro-
crepa. J[BOIHOE JTyHenpeIoMIICHHE.

Tema 5 «KBaHTOBbIC CBOICTBA /EKTPOMArHHTHOIO H3TyHCHHS)

Kopnycky 1pHo-Bo/HOBOI ayamusm cseta. Ksant cpera. Dueprus ¥ uMIysibe poTona. BreumHmii
dorodddext. Cerosoe napnenue. Onbier JleGenena. A¢dexr Komnrona. TeruioBoe n3mydeHHe.
3akon Kupxroda. AGcomotro yepHoe Teno. 3akon Credana-bonbimana. 3akon Buna. TerioBoe
w3nyuenne. Gopmyna [Tnanka. Pacnipesesienne JHepriu B CICKTPE H3TyHEHHUA 110 4aCTOTE H JUTHHE
BOJTHBL.

Pasnen 7 «KBanroBas pu3uka»

Tema 1 «Ctpoenue aToma»

Mojiens atoma Tomcona. OnbiTsl Pesepdopaa no paccesumio aibda-yactui. Mosiens aroma Pesep-
(opna-Bopa. DMIMPHUIECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX Teopus bopa. Yposuu 3Hep-
Ui aToMa Boiopoa. KBaHTOBBIE YHCIIA: [TABHOE, OPOUTATBHOE, MATHUTHOE.

Tema 2 «DNeMEHTbI KBAHTOBOH MEXaHHKIDY

BoJHoBbIe CBOjiCTBA MikpouacTHIL JImHa BoHbI A€ Bpoiins i ee CBOHCTBA BosmoBas yHKIMA.
CooTHouenne HeonpeenenHocteit [eiisenGepra. Ypasuenne lllpemnrepa.

Tema 3. «Sapo u sAEpHbIE PEaKIIH»

CocTaB aTOMHOTO 5pa. XapaKkTepHCTHKH AAPa. S1iepHbie CHITbI. DHEPrHA CBA3H A1pa. Jledext macc.
DHepreTHuecKuii Qe AnepHoit peakiu. PaIHOAKTHBHOE H3TY4CHHE H €TI0 BUJBL. 3aKoH pasno-
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akTHBHOrO pacnana. Slnepubie peakiun. [enenue saep. Cuntes suep. ITonsTHE O J03MMETPUH M

3almTe.

4.3 Jlexunn/nabopaTopHbie/MpaKTHIECKUE/ 3aHATHSA

3aHSATHIT H KOHTPOJIbHbIE MEPOTNPHATHS

Tabnuua 4a
Conepanue JAeKLUiT/1a60PATOPHOrO MPAKTHKYMA/IIPAKTHYECKHX 3aHATHI

N Ha3spaune Ne u Ha3BaHHE / PMHP Bua Koa-so
pasnena, Te- | aGopaTopHbIx/ mpaKTHuccKiy/ | KOMIETCHIMI | wonrpoanuoro Yacon/hw wex
n/n npaKTHYeCKas
MBI CeMHHAPCKHX 3aHATHIT MeponpusATHS
1. | Pasgen 1. Mexanuka 12/0
Tema 1.
«Kunemarn-
Ka»
Tema 2 «JIu- | Jlexums Nel. Kunematuka. OIIK-1.1, 2
HaMMKa» Jlunamuka. DHeprus. OIIK-3.2.
Tema 3
«IHeprus»
Tema 4 «Jlu-
HAaMHKa Bpa-
LIATEJIBHOTO
ey Jlexums Ne2. JluHamuka ﬂww. OIIK-1.1, s
Tema 5 LaTeJIBHOro ABIWKeHHA. Mo- OIK-3.2.
MEHT HMITYJIbCA.
«Moment
HMITYJIECA»
Tema 1.
«Kunemaru-
Ka» I 1
Tema 2 «/lu- paxrieckoc saaTue Ne OIK-1.1, Pemenue
Kunemaruka. JluHamMuKa ro- 2
HAMHKa» OIK-3.2. 3aj1a4
Tema 3 CTYNATeIbHOTO ABHKCHHSA.
«Heprus»
Tema 4 «/lu-
HAMHKa Bpa-
marensHoro | [Tpaktiueckoe 3anaTHe Ne2
JIBHKCHUSDY JIMHAMMKA BPAIIATETBHOTO OIK-1.1, Pewenue 5
Tema 5 nBIKenus TBeporo tena. Ka- OIIK-3.2. 3aj1a4
«MoMeHT 4eHue Te. Masmuku
MMITYJTbCa»

N Hazsauune Ne w nazBanue / Dopmup Bun Koa-so
_._\m. pasnena, te- | naGoparopubix/ _.Gna..nm.::\ KOMICTCHUHH | KoHTPONBHOIO ..w.uwhxww“!w
Mbl CEMHHAPCKHX 3AHATHH MEpPONnpHATHS
JlaGopatopuas pabora 1.
«U3yueHne IBHKEHUA TeNa 1o
HAKJIOHHOMH IJIOCKOCTHY HITH
«H3yuenne 3aKOHOB MPAMOJIH-
HEHHOTO JBHKEHHA 1 CBOGO/1-
HOTO Ma/ICHHs Ha MalIHHE AT-
ByAa» Wi «M3yuenue kuue-
MaTHKH H IMHAMUKH NI0CTyNa-
TEJILHOTO JIBHKECHIS) HIH OINK-1.1, Batigara. :nwac. 4
«M3yueHne 3aK0Ha COXpaHe- OIlK-3.2. E:a% Lt
HHS SHEPIHH C IOMOMIBIO Ma- OTH
ATHHKa Makcsesa»
«M3yuenne cBOGOHBIX KOJIE-
Ganuit NPyKHHHOTO MasTHH-
ka» wm «Onpe/iesieHHe MpH-
BEJEHHOI JUTHHBI (PH3HUECKOr0
MaATHHKA M YCKOPEHHS CHIIb
THKECTHY
2. | Pa3aen 2 «KoneGauus u BOIHBD 2/0
Jlexipst Ne3. "apmoHmyeckue OIK-1.1, 2
konebanus. Bosmbl. OIIK-3.2.
3. | Paspen 3 «MorekysispHas pu3MKa H TEPMO, a» 8/0
Tema 1
«Moneky-
JIAPHO-
KHHETHYe- Jlexims Ne4. MosiekyisipHO- OIK-1.1
CKas Teo- KHHETHYECKas TeOpHA. 3aKOHBI ) 2
OIIK-3.2.
pus»(MKT) | TepMOHHAMHKH
Tema 2 |
«Tepmoan-
Tema 1
«Monexky-
JPHO- IpaxTuyeckoe 3anaTHE No3.
KHHETHYe- [lepBoe Havaso TEPMOIMHA- OIK-1.1 Peumerne
CKas Teo- muki. Tertoemkocts. Temuto- O:K.WM - 2
pu»(MKT) | Bble MalmHbL o
Tema 2
«Tepmoma-
Tema 1 JlaGoparopHas paGota Ne2.
«Moneky- «OnpeeieHHe OTHOLIEHUS
JAPHO- TEIUIOEMKOCTEH BO3/yXa pH
KHHETHYE- MOCTOAHHOM JIABJICHHH H 110~ OMK-1.1 3aumTa 1a6o-
CcKas Teo- crosHHOM 0OBbeMe» w «On- OIK-3 N, paTopHoii pa- 4
pu»(MKT) | penenenne kodppuumenta 60TBI
Tema 2 BA3KOCTH JKHIKOCTH METOJI0M
«Tepmom- TEYeHHs Yepe3 Y3KMil KaHam
h HAMMKD) i «OnpeesieHne Ko3ppu- o




Haszpanue
pa3nena, Te-
Mbl

n/n

Ne w Ha3BaHHE it/
1a6opaTOpHBIX/ MPAKTHYECKHX/
3aHATHI

PpMEDY
KOMIETCHIHH

Bun Koa-so
KOHTPOJIbHOTO Yacos/jus wix
MEONIPHSTHS | "ovrerossa.

Tema 3 «5iB-
JIeHHs Tiepe-
HOC»

LIMEHTA BHYTPEHHETO TPEHHSA
JKHJIKOCTH METO/IOM Majiaiome-
ro mapuka» win «M3mepenne
NOBEPXHOCTHOTO HATHKEHHSA
JKHAKOCTH 10 METO/Ty OTPhIBA
BO3/YIUIHBIX MTy3bIPKOBY.

Pa3aen 4 «DNEKTpHYCCTBO»

Jlextmst Ne5. OCHOBBI NIEKTPO-
crarukH. [TpoBOHUKH K M-
3MEKTPHKH B JEKTPHIECKOM
roJe.

OIIK-1.1,
OIlK-3.2.

TpaxTuueckoe 3anaTHe Ned
Dnekrpoctaryka. 3akon Kyio-
na. Teopema 'aycca. IToren-
mat.

TTocTOSHHBII TOK.

OIK-1.1,
OIK-3.2.

Pewenne
3aja4

JlaGoparopuas paGora Ne3
«Msyuenne Tornorpaduu ex-
TPHYECKOTO MOJIs METOJI0M
JNEKTPOIHTHYECKOI BAHHBD
um «Onpe/eNicHHe eMKOCTH
KOH/IEHCATOPA C MOMOLIBIO
GaJLTHCTHYECKOTO rabBaHo-
meTpa» nm «M3mepenne co-
NPOTHBJICHHIT TPOBOHHKOB
METO/IOM MOCTOBOIH CXEMbI»
win «MceneoBanue nosie3Hoit
MOIUIHOCTH H KO3 PHIHEHT
noJIe3Horo AeiicTBrA GaTapan
akkyMyJsTopoBy i «Hcene-
JIOBAHHME BOJIbT-aMIIEPHOM Xa-
PAKTEPHUCTHKH TOJTYIPOBOIHH-
KoBOro auoa» i «Onpeje-
JIeHHE FOPH3OHTATLHOM CO-
CTaBJIAIONIEH NEOMArHHTHOTO
OJIS C MOMOIIBIO TAHTEHC-
raJbBaHOMETPAY.

OIIK-1.1,
OIlK-3.2.

3auura 1abo-
PpaTopHOii pa- 4
6oThI

5. | Pa3aen 5 «Maruetusam»

Jleximsa Ne6. « MaruurocTaTi-
Ka. DJIeKTPOMarHUTHas HH-
nykuus. Ypassenus Makcse-
nay

OINK-1.1,
OIK-3.2.

TIpakTuyeckoe 3anaThe NeS.
MaruuroctaTka. MarsmurHoe
[0JIE B BELIECTBE. DIEKTPO-
MarHMTHas MHAYKIMSA. Ypas-
Hennsa MakcBeuia. DIEKTpo-
MarHuTHbIC KONeOaHus U BOJI-
HbI

OIK-1.1,
OIIK-3.2.

Pemenue
3ana4

N Ha3ipanue
" azaena, Te-
wo | P >

Mbl

Ne u nazpanue
naGopaToprbix/ MpaKTHYECKHY/
3AHATHIE

Bun Koxa-so

KOHTP o Yacon/hs wx
MeponpusTHS | Mhan

6. | Pa3nen 6 «BonHOBas ONTHKA)

8/0

Jleximsa Ne7. « Unrepdepen-
s Bosm. Jludpakims. [Toms-
pH3aLHD.

OINK-1.1,
OIK-3.2.

TpaxTrueckoe 3ansaTHE Ne6.
«eomeTpHyecKas ONTHKA.
Unrepdepertus BomH. Jlu-
¢paxums BorH. [onspusaums
BoyH. KBaHTOBbIC CBOHCTBA
97EKTPOMATHHTHOTO M3JTy4e-
HHs

OIK-1.1,
OIIK-3.2.

Pemenue
3aja4

JlaGopatopas paGora Ned.
«Onpe ie/ieHne JUIMHBI CBETO-
BOIi BOJIHBI C MOMOLIBIO JTH-
(paKIHOHHOM PEIICTKID I
«OnpeieieHne nepuojia oTpa-
JKAIOUIHX [10J10C JTa3ePHOro
Jmckay wm «Onpenenexne
nokasateiei MpeloMICHHA
JKHIKOCTEIl C IOMOIIBIO pedh-
paxtomerpa» 1 «Onpeaerne-
HUE PAIHYCa KPHBH3HBI JIHH3BI
¢ nomomsio Kosiert Hprotona»

OINK-1.1,
OITK-3.2.

Sauura 1abo-
paTOpHOit pa- 4
GoTbl

7. | Pazpen 7 «Ki

BaHTOBas PU3MKA»

8/0

Jlekims Ne8. «KBaHTOBBIE
CBOICTBA EKIPOMArHUTHOIO
M3MydeHHs. DIeMEHThI KBaH-
TOBOIA

OIIK-1.1,
OIIK-3.2.

TpaxTnyeckoe 3ansaTHe Ne7.
KBaHTOBas NpHpoa U3ITyye-
HHA.

3aKOHbI TEILIOBOIO H3JTyYCHHUS.

OINK-1.1,
OIIK-3.2.

Pemenne
3a1a4

TpakTuyeckoe 3anaTHe Ne 8.
DNeMEHTBI KBAaHTOBOMH MeXa-
nuku. Bonxa e bpoitns.

Vp 1p a

OINK-1.1,
OIIK-3.2.

Pemenue
3aja4

P

IMpaxTryeckoe 3anaTHE No9.
ATOM BOJIOpO/A IO TEOPHH
bopa.

SIApo W A/epHbIE PEAKLIH

OIK-1.1,
OIK-3.2.

Pemenne
3aj1a4




5. OGpa3oBaTe/ibHbie TEXHOJIOIHH

Tabnuua Sa
—.—o—uﬁn—n—-—u BONPOCOB ISt CAMOCTOATE/ILHOI0 HM3Y4YeHHS AHCUHMILIHHBL
ﬁ Hassa
Ne HHE
| aym | pa32E- Iepeyens paceMaTp 3 p AJISL CAMOCTOSITE/ILHOTO H3YYeH sl
n1a, Te-
Mbl
Pa3nen 1
1. | Tema2 | 3akoH BCEMHDHOrO TATOTeHHs. LIEHTP Macc MEXaHMYECKOil CHCTEMbI, 3aKOH /BH-
JKEHMs LEHTpa Macc. JIBuskenue Tej ¢ nep )it Maccoii.

2. | Tema 6 | Jlepopmauus B TBepom Tesie. 3akon 'yka.

3. | Tema 7 |wipocrarika HeCKMMaEMOi umkocTy. Jlapnerne cronba skmkocry. Cita ApXiMena.
Venoust masanust Ten. CTAaHOHAPHOE TeUeHHe HICATbHON JKHAKOCTH. YpaBHEHHE
HepaspeIBHOCTH. Y paBHeHue bepHy Ui, Bs3KocTs #IKOCTH. Pexume! Tederns. Yncno
PeitHormbaca. MeTo/1bl Onpe e IeHUs BA3KOCTH.

Pa3zen 2

1. | Tema 1 | Bomyxkaeunbie kone6anus. Pesonanc

2. | Tema2 | Ilnockas rapmonuyeckas BoaHa JIMHA BOJHBI, BOJHOBOE 4HMCIIO, (asosas cko-

pocts. Yp BOJIHBI.

Paizen 3

1. [ Tema2 | OnpesesieHue SHTPOMMM PaBHOBECHON CHCTEMBI HEPE3 TEPMOIMHAMIHECKYIO BEPOAT-

HOCTb MAKPOCHCTEMBL.

2. |Tema3 |« nep

Pasnen 4

1. | Tema3 | Dnexktpuueckoe nojie B OAHOPOAHOM JHVICKTPHKE.

2. | Tema4 | CBepXnpOBOAUMOCTb. DJICKTPHUCCKMil TOK B MeTawmax. Knaccuueckas teopus

snexTponpoBoasocTH. Tok B BakyyMe. IMHCCHS INEKTPOHOB. ["a30Bbie pasps/bL.

3. | Temas | [lonynpoBoaumuky. 3oHHas Teopus TBepioro Tena. CoGCTBeHHAA M NpHMECHAL

POBOHMOCT M0JTyNIPOBOIHHKOB.
Pazaen 5
1. | Tema2 | JlnamarHeTHKH, nap HETHKH H (JepPOMArHETHKH.
Tema3 | B unaykums. TpancopmaTopsr.
Tema 5 | DHepreTHueCKHE XapAKTEPUCTHKH JICKTPOMATHHTHBIX BOMH

Pasnen 6

1. | Temal | JIunssL

2. | Temad | I Jrydenp NEHHUE.

Tema 5 | B it poToapdekt

Pazaen 7

1. _ Tema 1 _ DMIEpHYECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax.

Tabnuua 6
Ip AKTHBHBIX H HHTEPAKTHBHBIX 06pPA30BATEIbLHBIX TEXHOJIOIHI
Haumenosa-
HHE HCNOJb-
3yeMbiX
AKTHBHBIX H
.”w Tema u popma 3ausTHS bk st
n HbIX 00pazoBa-
TeJbHbIX TeX-
HOJIOTHii
(Gpopm obyte-
HHSA)

1. | JlaGopatopuas paGota Ne 1 PaGora B ma-

«M3yuenue ABIWKEHNA Tea 110 HAKIOHHOM MIOCKOCTID WiH «M3y- JIBIX TPYTINax
YeHHE 3aKOHOB MPAMOJMHENHOTO JIBIKEHHA U CBOGOIHONO MaJCHHs
Ha matmue ATBya» wiH «M3yueHne KHHEMATHKH 1 JIHHAMMKH 110~
CTYNATeILHOrO JBHAKCHHA WM «M3yuenne 3aKOHA COXPaHCHHSA
IHEPrUH C MOMOMIbI0 MasTHHKa Makcsesumy» wm  «Msyuenue oc-
HOBHOIO 3aKOHA JAMHAMMKH BPALIATE/ILHOTO JBHKEHHA C MOMOMLIBIO
masTHika OGepberay 1 «M3yuenne cBoGOAHBIX KoseOGaHMi npy-
JKHHHOIO MasTHUKay WK «Onpe/ie/ieHne pUBEIEHHON UTHHBI (u-
3MYECKOr0 MAsTHHKA M YCKOPEHMA CHJIbI TAXKECTID

2. | JlaGoparopuas mGota Ne 2. «Onpeaenerue koXpQuumeHTa BA3KO- Pa6ora B ma-
CTH KHIKOCTH METOJIOM TEUeHHs uepes y3kuii kanam um «Onpe- JIBIX [PYTINAx
Jenenne Kod(uimeHTa BA3KOCTH KHAKOCTH METOIOM Majalommero
wapuka» wm «OnpeaeneHne OTHOLICHUA TEIUIOEMKOCTEH BO3/IyXa
TIpH MOCTOSHHOM JBJ/ICHHH | IIOCTOAHHOM 0GbeMen

7. | JlaGoparopuas paGota Ne 3 «M3yuenue Tonorpagui s1eKTputiecko- Pa6ora B mMa-
ro nossy» uiK «Onpe/ie/iecHHe EMKOCTH KOH/ICHCATO[ A € NOMOLIbIO JIBIX TPYTITax
GaUHCTHYECKOTO raibBaHoMeTpa» niH «M3mepeHne conporusie-

HUA METOJI0M MOCTOBOIT cXeMbl» Ml «Hcerie1oBanue noe3Hol
MOLIHOCTH M KOI((HIMEHTA T0JIe3HOTO ACHCTBHA HCTOYHHKOB M0~
CTOSHHOTO ToKa» MM «Vlccie1oBaHNE BOTBT-aMIIEPHOI XapaKTepH-
CTHKH TI0JTyIPOBOIHHKOBOTO JIHO/1a%

8. | JlaGoparopnas paGora Ne4. «OnpeienieHue UTHHbI CBETOBOI BOIHbI Pabora B mMa-
€ MOMOMIBIO M(PPAKIHOHHOM PELIETKID HITH JIBIX FpyTmax
«Onpe, nepro/ia OTYX T0JI0C JIa3ePHOTO JIMCKa)

i «OnpeieNienne NoKasaTekil MPeJOMICHHS KHAKOCTEH C 110~
Moo pedpakTomerpay i «OnpeeneHne panyca KpUBH3HbI

JIMH3bI C IOMOLIBIO Korelt HproToHay




6. TeKkymmit KOHTPO.Ib YC TH U 1P YTOYHASA ATTECTALMS N0
MTOraM OCBOEHHS IHCIHILTHHbI

6.1. THIIOBBIE KOHTPOJIbHBIE 3a/1aHUs WM HHBIE MaTepHasIbl, HEOOXOAUMBbIE 1St
OLIEHKM 3HaHHi, YMEHHUI1 ¥ HABBIKOB M (MJIH) OMbITA AESTEIBHOCTH

TUMOBbIE 3a71aUM /U 3aLUUThI 1a60paTOPHOIi paboThl, /11 9K3aMEHOB.

Tunosbie 3a1a4n no pazaeny 1.

1. MarepuanbHas TOYKAa JBHKETGI B MPOCTPAHCTBE COMJIACHO YPaBHCHHAM: X(e)=5t (m),
Y(e)=4-2 (m), Z()=3t-4r (). HaifTi Mozty/i CKOPOCTH H YCKOPEHHS TOKH B MOMEHT
BpeMeHH 1 =1c.

2.Kakoit yroJ cOCTaB/ISeT BEKTOP MOJIHOrO YCKOPEHHA TOUKH, Jiexalueit Ha 0601¢ MaxoBiKa, ¢
panuycom MaxoBuka uepes = 1.5 ¢ mocse Havasa JBikKeHUA? YITIOBOE YCKOPEHHE MaXOBHKa
£=0.77 padlc*.

3. Haittu u3MeHeHHe HMITyIbCa IapiKa Macchl m = 100 2 npH yiape 0 3eMJIF0 W KOJIMYECTBO Bbi-
JIe/MBIIEHCA TEMIOThI, €C/TH OH NaAaeT ¢ BhICOThI /1, = 200 cm, a mociie y1apa MoAHHMAcTC Ha
BbicoTy h, =180 cm.

4. TOHKOCTEHHBI WHIMHAP auameTpoM D =30cm M Maccoiim =12 ke BpalacTcs COTNIACHO
ypasnermio ¢(t)= A+ Bt+Ct’, rae A=4 pad, B=-2 pad/c.C =02 pao/c’. Onperenurs
NefiCTBYIOUMI HA LAIMHP MOMCHT CHII M B MOMEHT BpeMeHH =3 c.

5. JlaBneHue BoIbl, TEKYLLICHT 10 FOPH3OHTANILHOI TPYGe, PH H3MEHEHHH TUIOLIA/IH CEYCHHS yBe-
mumiocsk Ha 350 ITa. OnpeseMTh H3MEHEHHE CKOPOCTH TCYCHHSA, €C/IH HAaualbHas CKOPOCTh
cocrasysna 1.5 m/c.

Tunosbie 323a4n N0 pasaeay 2.

1. dusnuecKuii MAATHHK B BUJIE TOHKOTO CTEPXKHS JUIMHOM [ =120 cum Kone6reTcs 0KoJlo ropu-
3OHTAILHOI OCH, NIEPMEHANKYJIAPHOI CTEPHKHIO, M HAXOAALICHCSA HA PACCTOAHMH @ OT Cepe/H-
Hbl cTepkHA [IpH KakoM 3HaYeHMM @ nepHoi KoeGanmii 7 MMeeT HauMeHbluee 3HaueHue?
Haiitu ero.

2.0OnpeaenuTs nepio KoneGaHuit 1 MaKCHMATbHYIO CKOPOCTb IBHKCHHA Ipy3a Maremaruue-

: 7
CKOr0 MasTHHKA, COBEPLIAIOLIEro KoJieGaHus no 3akony x = 0,2 w:_ﬁui - \muu M.

3.Yemy paBHa NpuBEICHHAA JUIMHA (U3MYECKOTO MAATHHKA, COCTOALICTO M3 TOHKOTO CTEPKHS
maccoit 1 kr umHoit 80 cM, MOABEIICHHOr0 HA OCH, OTCTOALLIEH Ha OJIHY YETBEPTYIO JUTHHBI OT
OJIHOTO 3 €r0 KOHIIOB?

4.OnpeenuTh UHHY BoJHBI HacToTo 50 I, ecrm 3a 10 ¢ oHa npeozioneBact 3 K.

Tunosbie 321341 M0 pazaeny 3.

1. Kosmuectso Bemectsa reaus v =1,5 mois, Temneparypa T = 120 K. Onpesenums cymMmmapHyio
KMHETHUYECKYIO Hepruio Ek MOCTYnaTenbHOro IBUAKEHHS BCEX MOJICKYJI ITOrO rasa.

2. OnpeseMTh CPE/HIOW JUTHHY CBOGOMHOTO npobera A MOJICKYIbI a30Ta B COCYJIE BMECTHMO-
crpio V =5 1. Macca rasa m = 0,5 r. D deKTHBHBIIT 1HaMeTp MOTEKY b d =0,3'10" m.

3. Yemy pasHO M3MeHeHHe SHTpommH 10 r BOITyXa NP H30TEPMHUECKOM PACUIHPCHHU
or 3 o 8 n?

4. TIpu BHICOKO# TeMMEpaType MOJIOBHHA MOJIEKYI a30Ta JMCCOLMMPOBATA HA aTOMbI. Yemy pas-
Ha /e IbHAs TeMI0eMKocTh Cp M OCTOAHHOM JIaBJICHHH B 9THX ycioBnax? Haiitu nokasa-
Tess anuabatsl.

Tunoskie 3a1a4u no pasaeny 4.

1. Tpu ToueuHbIX 3apsaa q, 2q . -q HAXOJATCA HA OJIHOH NMPAMOIi, PACCTOAHMS MEAILY COCETHHMH

3apszami paBHo d. HaifTit HanpsKeHHOCTh 3IEKTPHHECKOTO MOJIA B TOUKE Ha ITOi ke NpAMOit
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Ha pacCTOAHMHM d OT OTPHILIATEBHOTO 3apsaa

2.B BepumHax TPeYrobHUKA €O CTOPOHaMH 1O 2,0 CM HAXOAATCA pasHble 3apsabt mo 2,0 HKL
HaiiTi pesy TbTHPYIOLLYIO CHITY, ASHCTBYIOIIYIO Ha YeTBepThiil 3apsaa 1,0 HKn, nomemenHbiil B
Cepe/IMHE CTOPOHbI TPEYTOJIbHHKA.

3.Tpu ransBanudecknx iementa € = 3,0 B, £, =5,0 B, & =2,0 B coemuHeHbl MapauiebHO H
3aMKHYTHI Ha BHelmee conporusienue R = 2,0 Om. Mx BHyTpennue conporusienus r; =1,0
OM, r; = 2,0 OM 1 13 = 0,50 Om. HaifTi TOK BO BHEIIHEH LIEMH M HANIPSKCHHS HA KAKIOM JJ1e-
MEHTE.

Tunossie 3a1a4u no paseny S.

. TTo ABYM KpYrOBbIM BHTKaM, MMEIOLIAM OGIIMiT UEHTD, TEKYT TOKH Ciiloii 5,0 A 1 4,0 A. Pa-
JIMYChI BUTKOB COOTBETCTBEHHO paBHbI 4.0 cM 1 3,0 cM. Yron Mexiy HX IUIOCKOCTAMH 30°.
OnpeeMTh HHAYKIMIO H HAMPAKCHHOCTh B LIEHTPE BATKOB. PaccMOTpeTh BOIMOKHBIE CITy-
YaH.

2. KoneGatebHblit KOHTYp MMeeT HHAYKTHBHOCTB L = 1,6 MI'H, émxocts C = 40 HO u mMakcu-
MaIbHOE Hanpskenne Ha 3akumax U =200 B. Yemy paBHa B HeM MAaKCHMa/lbHas CHm Toka?

Tunossie 3a1a4u no pasaeny 6.

_Ha 1ndypakimonHyIo peieTKy HOPMAIbHO Na1aeT MOHOXPOMATHHECKHIT CBET C JUTHHOM BOTHBI
600 1. Onpe/ieiTe HanGOBLIMIL TOPAIOK CHIEKTPA, TOJTYHEHHbIH C OMOLIBIO TOH pemeT-
KH, €CJIH €€ MOCTOSHHAsA d=2 MKM.

2. ECTeCTBEHHBIf CBET MPOXOIHT Hepe3 MOJAPH3ATOP M AHAIM3ATOP, MOCTABJICHHBIC TaK, 4TO
YTOJI MEXKY MX TJIaBHBIMH IUIOCKOCTAMH ¢=45". Tlonspusatop oTpaxkaer u npesomnser 5%
najaomero Ha Hero cpera. [ToTepsaMu B aHanu3aTope MOXH60 npenedpeds. KakoBa HHTEH-
CHBHOCTB JTyua, BIIICIIEr0 W3 aHATH3ATOPA, MO OTHOMEHHH K HHTCHCHBHOCTH ECTECTBEHHO-
ro ceera’

.®oTon npu dpdexre Komnrona Ha cBoGOAHOM 311eKTPoHe ObL1 paccesH Ha yrost 90°. Onpene-
JITH HMITY/IHC, IPHOOPETEHHBII MEKTPOHOM, €C/H JHepris (oToHa 10 paccesinus 1,02 MaB.
.OnpeenuTh, KaK H3MEHHTCS JUTHHA BOJIHBI i€ Bpoii/is 2/1eKTpoHa atoma BOJOPO/a MpH nepe-

X0JIe €ro ¢ 4eTBepTOii GOPOBCKOIT OPOUTHI Ha BTOPYO.
Tunosbie 3a1a4u no pasaety 7

1.Onpenenute, Ha CKOJBKO M3MEHHIIACH JHEPTHA HIEKTPOHA B ATOME BOJOPOIA PH H3TyYEHHH

aromoM (oToHa ¢ UTHHOI BOMHBI 0,486 MKM.

2.DHeprus CBA3M SPA, COCTOAIIErO U3 TPEX NPOTOHOB ¥ HETHIPEX HEHTPOHOB, pasHa 39,3 MaB.

Onpeenute Maccy HeliTPAILHOTO aTOMa, 001aJAIOLIET0 STHM S/POM.

w

S

TToHBIit KOMILIEKT 3a/1a4 COEP/KHTCA B COOPHIKE 3a1a4 110 Kypey ¢u3mku (M. nyHkT 7.1).

THNOBbIE BAPHAHTBI KOHTPOJIBHOMH paboTh!
Bapuanr 1
1. TIpH rOpH3OHTANLHOM TOJIETE CO CKOPOCTHIO V = 250 M/C cHapsA Maccoii m = 8 Kr pasoppaiics Ha
Be yacT. BoJblas 4acTh Maccoit my = 6 Kr MoJTy|HIIa Ckopocts Vi = 400 M/c B HanpaBeHUH 110-
ieta cHapsma. Onpe/IeTh MOLJIb H HANpaBJIeHHE CKOPOCTH V2 MEHbIIEH 4acTH CHapsja.
2. Onpeje/uTs KOJIHYECTBO TEMIOTh Q , KOTOPOE HAO COOGUIMTH KHCTO0poay o0bemom V = 50n
1PH €10 H30XOPHOM HArpeBaHNH, YTOObI AaB/ICHHE ra3a noBsicKHIock Ha Ap = 0,5 MITa.
3. Isuaka Maccoit m = 200 mxr, Hecyinas Ha ceGe 3apaa Q = 40 HKu, BieTena B 3/IEKTPHUECKOE
roJie B HanpaBJICHHH CHJIOBBIX THHHIL [Toc/ie MPOXOK/ICHHA PA3HOCTH NMOTEHLMAIOB U=200B
MBUTHHKA HMeNa cKopocTh v = 10 M/c. OnpeseTh CKOPOCTH Vo MBUIMHKH /10 TOI0, KaK OHa BiIeTe-
1a B noJie.
4. DNEKTPOH ABIDKETCA B OHOPOIHOM MArHHTHOM M0JIE C MHTY KUHeH B =0,1 Ta no okpy*HOCTH.
OnpeieMTe YII0BYIO CKOPOCT BPALIEHHA JIEKTPOHA.
5. Iapasuie/bHbii MyHOK CBETA NIEPEXO/T H3 IIMLEPHHA B CTEKIO TAK, 4TO MyHOK, OTPAKEHHbIH OT
IPaHMIBI Pa3zieNia THX CPejl, OKa3bIBACTCA MAKCHMABHO MOJISPH30BaHHbIM. OnpesesmTs yroi ¥
MEXK1y NMajaroliuM 0 —ﬂn.ﬂogn::r—z IMy4KaMH.
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Bapuant 2

1. C nosepxHOCTH 3eMIM BEPTHKA/IBHO BBEPX ITyLIICHA PAaKeTa CO CKOPOCTHIO V = 5 km/c. Ha kakyio

BBICOTY OHA MOHUMETCH?

2. DJIC Garapen € = 80 B, BHyTpeHHee conporuienne r = 5 OM. Buemnss uens notpeGiser

mommocTs P = 100 Bt. Onpenemuts cuny Toka I B ienn, Hanpskerne U, Mo KOTOPBIM HAXOAUTCS
' BHCIIHAA LIEMb, U €¢ CONPOTHBIEHKE R.

3. Tlnockmii KOHTYp MiowanBio S = 20 cM’ HAXOMMTCA B OIHOPOHOM MarHHTHOM mosie (B = 0,03

Tn). OnpeaenmTs MarHUTHLLH NOTOK @, NPOHU3BIBAOLIMI KOHTY P, €CJTH IIOCKOCTB €10 COCTARIACT

yros ¢ = 60° ¢ HanpaBJICHHEM JIMHHIT HHLY KIHIL.

4. Jly4 cBeTa BHIXOJMT M3 CTeKNa B BaKyyM. [Ipee/bHbli yrom Oy = 30°. Onpesemre CKOpPOCTh

CBETa B CTEKJIC.

5. lna doTona ¢ miHOI BoMmHBI A = 0,6 MKM ONpE e/ IHTE JHEPTHIO, MAcCy M HMITYJIBC.

Bapuant 3

1. Opyaue, KeCTKO 3aKPEIUICHHOE Ha XKeJIEe3HOA0POKHOM MIardhopme, IPOH3BOIMT BBICTPEI BAOIL

T0JI0THA XKeJIE3HOI I0poru noj yriom a = 30° k MM ropusonTa. ONpeaeanTs CKOPOCTh Uy OTKa-

Ta naarpOpMbl, €CIIH CHApA/l BLUIETAET CO CKOpOCThIO Uy = 480 M/c. Macca nuaropmbl ¢ opyanem

M cHapaaamMHu m, = 18 T, Macca cHapsaa m; = 60 kr.

2. bamnon BMectimocTsio V = 20 1 3anonsen asotom npu temneparype T = 400 K. Koraa yacms

rasa M3pacxo/I0Baju, JasjieHne B Gaiione nmouusmwiock Ha Ap =200 kIla. Onpenennts Maccy m

M3pacX0/I0BaHHOrO ra3a. [Tporecc CuMTaTh H30TEPMHUYCCKHM.

3. J1Ba nos1okuTeIbHBIX TOYeHHbIX 3apsaaa Q u 9Q 3akperuiensl Ha paccTosHul d = 100 M apyr ot

apyra OnpesesuTs, B Kakoif TOUKE HAa MPAMOIL, MPOXOAIICH Yepe3 3apsibl, CeAYeT MOMECTHTh

TpeTHii 3apsAJl TaK, YTOObl OH HAXOJMJICA B PABHOBECHH. YKa3aTh, KAKOH 3HAK J0JUKEH HMETh 3TOT

3apsjl JUIA TOTO, 4TOGb! paBHOBECHE GBLIO YCTOHYMBBIM, €CIIH TEPEMEIICHHS 3aPSAI0B BO3MOKHBI

TOJILKO BJIOJTb IPAMON, IPOXO/IALIE Yepe3 3aKperUICHHbIE 3apsiIbl.

4. B ogsopoasoe MarHuTHOE moste ¢ uuaykumeit B = 0,1 T nomemena kBaapaTHas paMKka ruioma-

1610 S =25 eM’. Yroa M1y IIOCKOCTBIO PAMKH M BEKTOPOM MEIYKIHH coctasmiet 30°. Onpene-

JIUTh BPALIAIOUIMIA MOMEHT, IEHCTBYIOLMIT Ha PaMKy, €CJTH o Heif TeveT Tok I =1 A.

S. Onpese/MTh JHEPIHIO CBA3N Apa aToMa k. Macca atoma remis pasHa 6,6467- 1077 kr.

Bapuaut 4

1. B ycranoBke (cM. picyHok) Maccst Tet M = 500 r u m = 700 r, aeiictByrowas cuna F = 6 H.

ITpeneGperas TpeHHEM, ONPE/IE/IMTE YCKOPEHHE IPY30B M IyTh, MPOHICHHBIN IPy3aMH B TEUEHHE t

= 1 MuHYTbI ocE cTapTa. HUTH CUnTaTh HEBECOMOIl H HEPACTAKHMOI.

M m F

2. OnHopoHbiit ek paanycoM R = 20 cm kose6eTes 0KOJI0 FOPH30HTAIBHOI OCH, IPOX0ASLIEt
Ha paccTosHMM | = 15 cM oT 1eHTpa aucka. OnpeieHTs 4acToTy KosieOaHuii IucKa.

3. DneKTpuyecKkas Lenb COCTOMT U3 pe3nuctopoB Ry =1 Om, Ry =2 Om i R; = 3 OM 1 HCTOUYHNKOB
¢ OJIC €, =2 B, &; =4 B u &; = 6 B. Haiit Toku, npoTekatomyie yepe3 pesuctopsl. ConpoTusie-
HHUA BCEX HCTOUHMKOB I = 1 Om.

L

4. Onpenenmth (OKYCHOE PACCTOSHHE IUIOCKOBBIMYKJIOH JIHMH3bI C MOKA3aTeNeM MPEIOMICHUS
crexia n = 1,4 B ycTaHOBKe Ul HaOmoaeHHs Koselt HbIOTOHA, eCc/i paiuyc TPETbero CBETIOro
KOJIbIIa B OTPAKEHHOM CBETE IPH OcBeleHHH cBetoM ¢ A = 0,6 Mkm pased 0,9 M.

5. 511po KaKOro XMMHHECKOTO 3/eMeHTa 06pa3yeTcs pH o - pacnaje a Ra. 3anuumre dopmyty
S/ICPHOM PEaKIMH.

Bapuant 5

1. Ban 3a 1 MunyTy NMIaBHO yBeMUKI YacToTy Bpamenus ot 0 10 60 o6/mun. Onpenenure yrio-
BYIO CKOPOCTb Balla B KoHIE BMskeHHA. CKoIbKO 060pOTOB cienas Bast 3a 310 Bpems?

2. Ha o6on maxoBuka auamerpoM D = 60 cM HaMOTaH IIHYP, K KOHIy KOTOPOrO MPHBS3aH IPy3
Maccoit m = 2 kr. OnpeieMTs MOMEHT HHEPLIHH J MAXOBHKA, €CJIH OH, BPALIASCh PABHOYCKOPEHHO
101 ISHCTBHEM CHJTbI TSDKECTH IPY3a, 3a BpeMs t = 3'C mpHoGpe yrioByIo CKOpocTs = 9 pa/c.

3. T1poToH, yCKOpEHHbI B 3MEKTPOCTATHYECKOM [10JIe PasHOCTBIO noTenumanos 500 B, sreten B
MarHuTHoe nose ¢ uHaykumeii B =2 MTn 1 ctan aABHraThes mo okpykHocTH. OnpesenmTe 4acToty
BPAICHHA YaCTHIIBL

4. Ha CTex/IHHYIO TUIACTHHY MOJIOKEHA BBIMYKIOH CTOPOHOI IUIOCKOBBIMYK/Ias JiH3a. CBepxy
JIMH3a OCBEIICHa MOHOXPOMATHYECKHM CBETOM C JUIMHOI BoHbI A = 500 um. Haittu paanyc R nun-
3bl, €CJTH Pa/IHyC YETBEPTOr0 TEMHOTO KOJIblla HBIOTOHA B OTpaXkeHHOM CBeTe [y= 2 MM.

5. Bo cko/IbKO pa3 HEOOXOAMMO YMEHBIINTH TEMIIEPaTypy aGCOMOTHO YEPHOro Tena, 4To0bl ero
JHEpPreTHYECKas CBETHMOCTB ocnabunack B 16 pas?

Bomnpock! UTs 3alHThI JJab0paTOpHBIX paboT

Bonpoce! no paszeny 1.
1. 3axonsl HetoToHa.
2. OCHOBHOI 3aKOH IMHAMMKH BPAURTE/LHOTO ABIKeHHA. Ero gopmympoBKH.
3. ITapametpsi (S,v,a) paBHOMEPHOrO M pPaBHOMEPEMEHHOTO ABMKeHHA. Kunemarnsieckue dop-
MYJIBL. )
KuHeTuueckas jHeprus BpalIaTe/IbHOTO JIBHKCHHA.
Ilpupona u BHIBI CHII TPEHHA.
Cuna TpeHHs KaueHHs, CKOJIbKEHHS, TIOKOS.
. [TapameTpbi 1 GOPMYTBI, OMHCHIBAIONINE BPAIIATENBHOE IBUAKECHHE.
. MoMeHT HHepLMH MaTepHaIbHON TOYKH M TeNa.
. OCHOBHO# 3aKOH JIMHAMHKH BPALRATEILHOTO JBHKEHH! .
10. Teopema lllteiinepa.
11.  3aKoH COXpaHCHHS MEXaHHYECKOi JHEPIHH.
12, 3aKoH COXpaHeHHA MOMEHTA MMITYJIbCA IIPH BPAIIATETbHOM JIBHKCHHH.
13.  Onucanue JIBHKEHHS TeJIa B 10JIe CHJI TAKECTH (MO YIJIOM K TOPH3OHTY).
14.  YpaBHeHHE HEPa3PHIBHOCTH.
15. Vpasuenne Bepymm.
16.  Bsaskocts. Koadduument BaskocTH (1uHamMuyeckoit 1 kunematuueckoi). [TapameTpst, on-
PeJIeAIOUME BAIKOCTH CPE/IbL.
17, Pexumsl Teuenus xuakoctu. Yucno PeitHonbaca.

Lo oL e

Bonpocer mo pasaeny 2.
1. Ousideckuii, NpyKUHHBIT H MaTeMaTHieCkuii MasTHUK. [IpuBeennas mHa (U3HUIECKOro
MasTHHKA.
2. XapaKTepHCTHKH KosleGanuii (Nepro, 4acTora, aMILUIHTY 1a, (asa).
3. BosHa. Butsl BOTH. XapaKTeMCTHKH BOJIH.
4. ®opmya pacueTa nepHo/ia NpyKHHHOIO, PU3HYECKOro M MareMaTHIECKOr0 MasTHHKA.

Bonpocekl no pazaeny 3.
1. OcHOBHOE ypaBHEHHE MOJIEKY IAPHO-KHHETHYECKO# TEOPHH.
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2. Wneanbusrii ras.

3. YpaBHEHHE COCTOSHMA HACANBHOIO rasa.

4. 1lIkana Kenpuna n Lembcus.

5. 'a30BbIC 3aKOHBI.

6. M3omporeccsl.

7. lepBoe Hauano TePMOMHAMUKH.

8. KI1/I TensioBoro ABMraTeis U HACATbHOH MaIIHHbL Kapno.
9. PeanbHblii ra3. Ypamenne Ban-Jlep-Baanbca.

10.  AmmaGarusiit npouecc. Kosdduuuent [Tyaccona.

Bonpocs! no pasaeny 4.
1. HanpskeHHOCTh 1 MOTCHLMAT 3/IEKTPOCTATHYECKOrO OIS, CBA3H MCALY HUMH.
2. Tpusumn cyneprosuimy noseit. PaGora nosis.
3. Teopema O IHMPKYJISLHH BEKTOPA HAPSKEHHOCTH.
4. CHIOBbIE JIMHUH  SKBUIOTCHIMATBHBIC TIOBEPXHOCTH, X B3AMMOCBA3b. BekTop rpazuenTa.
5. Teopema ['aycca JUIs 3/IEKTPOCTATHYECKOTO M10J14 B BAKyyMe H BELLCCTBE.
6. EMkocTb. [TapamMeTpbl, aIpe/Ie/IAIONIHE €MKOCTh MIOCKOTO KOHCHCATOPa.
7. CBA3b HANPDKEHUS H HANPSKEHHOCTH B JICKTPOCTATHYECKOM TIONIE.
8. CoeIMHEHHA KOH/IEHCATOPOB.
9. THIB! AMICKTPHKOB M B! MI0JIAPH3aLiH. [0ASpH30BAHHOCTD. JInoJeKTpHYecKas MpoHH-
aeMOCTh. DJICKTPHUECKOE CMELICHHE.
10.  DHeprus 3aps#EHHOTO MPOBOJIHHKA, KOHICHCATOPA. O6BbeMHas MOTHOCTh IHEPIHH.
11.  ComnpoTHBIICHHE MPOBOJIOYHOrO MPOBO/IHUKA.
12.  CoeauHeHHA NPOBOIHHKOB.
13.  Cuza M IIOTHOCTL TOKA.
14.  3akousl Oma.
15.  3axon Jlxoyns — Jlenua.
16.  Tlpasuna Kupxroga. -
17.  TTonynpoBOAHHKH, MX OTJIHYHE OT METAILIOB U JIHIJICKIPHKOB.
18.  DneKTPOHHAA M ABIPOUHad IPOBOMMOCTD B IOJTYTPOBOAHHKAX.
19. Co6cTBeHHas M MPUMECHAs MPOBOAWMOCTD B NOTYNPOBOAHMKAX.
20. TlonynpOBOJAHMKM P- M N- THIA, UX MOJTYHCHHE.

Bonpocsl no pasaety S.

1. MaruuTsoe nofne, ero xapakrepuctiku. Cinossie munun. Crna Jloperia 1 cina Amniepa. 3a-
kot Buo-Casapa-Jlarutaca. MaruutHoe nosie 3emm.

 OCHOBHBIE TIOJIOKEHHS TEOPHH IEKTPOMArHUTHOrO To/s Makcpeuia. YpasHeHHS Makcaen-
na. Teopema O LIMPKYJIALMH BEKTOPA B . Teopema 'aycca JUisi MATHMTHOTO TIOJIA B BaKyyme.

3. deppo- , Mapa- ¥ JIMAMATHETHKH, HX OTIHYHTC/LHBIC ocoberHocTH. Mexanusm GopMuposa-

HHsl OCTATOYHOI HAMATHWYEHHOCTH Y (eppomarternkos. Touka Kiopu. Ilersia rucrepesnca.

4. MaruuToe nofte. [ToTok BekTopa B . SIB/IeHME JICKTPOMArHUTHOM HHYKLMH H CAMOMHIIYK-
wnu. [TpasuJio Jlenua.

 OCHOBHBIE TIOJIOKEHHS TCOPHH IEKTPOMArHHTHOIO nojis Makcseuia. Vpasuenus Makcsen-
na. Teopema O LMPKYJIALMH BEKTOPA B . Teopema 'aycca JUist MarHHTHOTO NOJIA B BAKyyMe.

IS

w

Bonpocsl no paaety 6.
. 3aKOHBI OTPAKEHUS H NPETOMJICHHSA CBETOBBIX BOJH.
OTHOCHTETBHBIH H a6COMOTHBII MOKA3ATeMH NPEIOMICHHS. SB/ICHHE MOIHOTO BHYTPEHHETO
OTPaKEHHUA.
. Tonspusawms ceeta. Yron bprocrepa. 3akon Mamoca.
Untepdepenims 1 1udpaKums cBeTa.
. Onpit FOHra Untepdeperiiis B TOHKHX TUICHKAX.

-

[T
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6. Konbua Hpl0TOHA B OTPQKEHHOM M IIPOXOAIIEM CBETE.

7. VenoBue MHTEP(EPEHIHOHHBIX MAKCHMYMOB H MHHHMYMOB.

8. Ipunuun Tojirenca-®penens. 30Hbl OpeHens.

9. VCII0BHE [aBHBIX MAKCHMYMOB M MHUHHMYMOB JUTA M (PAKIHOHHOI PELIETKH.

10.  JIudpakimoHHas KapTHHA B MOHOXPOMATHHECKOM H Genom ceete. Paspemmaromas crocod-
HOCTH AN(PAKIMAHHON PELICTKH.

11. Slerenne dporosddexra. Bumst porosdpexra.

Ilepeuenb BONPOCOB, BLIHOCHMBIX HA MPOMEKYTOUHYI0 ATTECTALIHIO (3K3aMeH)
Pazjen 1 «Du3iyeckue OCHOBbI MEXAHUKID

1. Tlpeaver ¢usuxi. Meroms! duireckoro necnieniosanus. Pormb (U3HKH B PasBUTHH TEXHHKH H BIHAHHE
TEXHHMKH Ha PA3BHTHE (DH3HKH.

2. M eCKOe KaK I opma P
CIPAHCTBO 1 BPEMs B KIIACCHUECKO MeXaHHKe. (DI3HHECKHE MOZIETH.

3. KHHEMaTH4ecKoe OITMCAHHE JBIDKEHIS TOUKH. CKOPOCTb H yCKOPEHHE TPH KPHBOJHHEIHOM /IBIDKCHHH.
HopMartbHOE H Kacare/IbHOE (TaHr 0¢) YCKOP

4. JIBioKeHHe TOUKH 110 OKPYAKHOCTH. Bekropst YIJIOBOIT CKOPOCTH H YIJIOBOIO YCKOPEHHA. Casi3b JHHEH-
HBIX CKOOCTEii H YCKOPCHHIA C YTJIOBBIMH CKOPOCTSIME H YCK 2

5. Jlumammka. Mexarmdeckas cucrema. Cita. Macca i HMITYITbC. CoBpeMeHHasi TPAKTOBKa 3akoHOB Hbto-
ToHa. CHITbI B MEXAHHKE.

6. VIMImy e CHCTeMbl PHATTHHBIX TOUEK. 3aKOH COXP HMITYJTBCA.

7. OBoderHas dopmymposka 11 3akona HetoToHa. 3aKOH BCEMHPHOTO TATOTCHIA.

8. DHeprii KaK YHHBEPCATbHAA MEPA PAsTHUHBIX (POPM JBIDKCHHA U B3anmozielicris. Pabora ciumbL
KOHCepBATHBHBIE 1 HEKOHCEPBATHBHBIE CHTBL. MOIIHOCTS.

9. KumeTHueckas JHEPrus MeXaHH4eckoil cucrembl. [ToTeHIMaHas SHEPIHsL. 3aKOH COXPaHEHHS FHEPIHH
B MEXAHHKE.

10. Moment unepumn. Teopema LlTeitepa.

11. MoMenT citbl. OCHOBHOE ypaBHEHHE AMHAMHKH BPAILATEIBHOIO JIBHKCHHS TBEPOTO Tea.

12. Kuseriyeckas JHeprisi BpalllaioLerocs 1 KaTALerocs TBepAoro rea.

13. MOMEHT MMITyJICa MaTEPHAIBHOM TOUKH, MEXAHHYCCKOM CHCTEMBI H TEJa. 3aKOH COXpaHEHUs
MOMEHTA MMy Tbca. OCHOBHOE YPABHEHHE JHHAMHKH BPALIATELHOIO JIBHKCHHA TBEPJIOTO Te-
n1a B 06001IEHHOM BHIE.

14. leopmauus B TBepoM Tesie. 3axon I'yka.

15. I'mapocratika HecKMaeMoit smkocth. Jlasienue cronfa xuakocTd. Crna ApxuMesa.

16. CTalMoHAPHOE TeueHHe MICATBHON XKHIKOCTH. VP Hepasp . Yp bep-
HYJUTH.

17. BaskocTs #kocTd. Pesxinvbl Tevuerns. Yueno PefiHosbica.

Pasnen 2 «Kone6anus 1 BOJHBD

18. Knaccuduxauus konebanuii. YpaBHCHHE rapMOHHYCCKHX koneGanuii. Mexanudeckue koneba-
Hus. Dueprus koseGanuit. JluddepenimanbHoe ypaBHEHHE rApPMOHHHECKIX KoseGaHuit.

19. MasTHHKHA.

20. BonHosoe Bkenne. [11ockas rapMoHnyeckas BoHa. JUIHHA BOJHbI, BOIHOBOE HHCIIO, daso-
Bas CKOPOCTh. Y PaBHEHHE BOJIHBL.

Pa3nen 3 «Morie Has GU3NKA U TEPMOJAHHAMUKA)

21. OCHOBHOE YPABHEHHE MOJICKY JIAPHO-KHHETHHECKOH TEOPHH HICATBHBIX ra30B. TemnepatypHas
mkana Llenscns u KempBuna. CpeiHss KMHETHYCCKAs JHEPIHA MOJEKYI. Mosieky s pHO-
KMHETHYECKOE TOJIKOBaHHE aGCOMOTHOM TeMIepaTypsbl.

22. TepMOIMHAMHUYECKHE MaPAMETPBI. Tepmo. KOE P He U mporecc. YpaBHCHHE
COCTOSHMA WICATBHOTO raza. F3onporecchl.

23. [epsoe Hauano TepMomHamuky. PaGora rasa. Ten006MeH, KOJIHYECTBO TEIIOTHL. BHYTpeH-
HSAS DHEPIHA HeaTbHOTO rasa. Yncno creneneit CcBOOOIBI.

24. [TpuMeHeHHE IEPBOTO HaYa/Ia TEPMOIHHAMUKH K H30MPOLECCaM. A mabaTHslii mporecc.

. Knaccuyeckas Mexanmka. [Tpo-
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25. TennoeMKoCTb. Yp Maiiepa. Kospd T [Iyaccona.

26. Terossie asuraremn. Teopema Kapro. Llnxi Kapo u ero K.

es1 4 «DNeKTPUYECTBOY

. DIEKTPHUSCKHE 3apsibl. 3aKOH COXPAHEHHS 3apA10B. B3anMoaeiicTsHe 3apsioB. 3akon Kyno-

Ha.

28. DJIEKTPOCTATHYECKOE M0JIE, €r0 XapaKTEPHCTHKH. DKBHIIOTCHIMATBHBIE OBEPXHOCTH M CHIIO-
BBIE JIMHMH IEKTPOCTATHHECKOTO 10J1s. [IpHHIMI CYNepro3uiui noei.

29. CB3b HANPSHKEHHOCTH M NIOTCHIMANA. ['paMeHT NOTCHIMANa.

30. [TpOBOAHMKH B IJIEKTPOCTATHYECKOM noJie. PaBHOBECHE 3apa/0B B POBO/THIKE. Emkocts nipo-
BOJIHHKOB.

31. EmMkocTh KoHeHcaropos. CoeIMHEHHs KOHICHCATOPOB. DHEPrus 3apsKeHHOr0 KOHACHCATOpa.

32. Tunsi A ekTpiKos. [[o18pu3aLis AHIICKTPHKOB 1 ee BUbL. IT0IAPU30BAHHOCTE AHINCKTPH-
KOB. JIH31eKTPHIEcKas BOCTPHUMYHBOCTh H NIPOHHLAEMOCTh. BEKTOP 2/IEKTPHUECKOro cmeLle-
HHUSA.

33. IToCTOSHHBIIi MEKTPHUECKHI TOK, YCIIOBHS €r0 CYIIECTBOBAHHA H OCHOBHBIC XapaKTCPHCTHKH.
Cropounue cubl. [Toname DJIC u HaNpsKEHHA.

34. ConpoTHBJICHHE MPOBOJIOYHOrO MPOBOAHNKA. COCMHEHHA NPOBOHHKOB.

35. 3akon OMa B HHTErpaIbHON (POpPME JUIA OJTHOPOAHOTO H HEOAHOPOIHOTO yHACTKOB LCMH, Ui
TIOJTHOI LieTH.

36. 3akon JIxkoy s — Jlenua B uHTErpaibHOi Gopme. MOmHOCTS TOKA.

37. TlonynpoBo UK. 30HHas Teopus TBepaoro Tena. CoOGCTBEHHAs U NPUMECHAS NIPOBOIMOCTE
MOJTYNPOBOIHHKOB. JIHO/L.

e1 5 «MarneTnsm»

38. MarHuTHOE 110J1€ i €ro XapakTepHCTHKH. Makpo- # MHKPOTOKH. Bo3jelicTBHe MarHHTHOTO Mo-
1 HA PaMKY C TOKOM H HA MIPAMOJTHHEIHBII [IPOBOJTHHK C TOKOM.

39. CH10BbIe THHUM MArHHTHO# HHAYKIMK, CHIOBA% KAPTHHA MATHHTHOIO MOJIA NPAMOJMHEHHOTO
NIPOBOJIHHMKA C TOKOM M KPYTOBOro BUTKA. [IpHHIMII CyNIepriO3HIMH MArHHTHBIX nosieit. 3aKoH
Buo — Casapa— Jlannaca. :

40. Bo3aeiicTBue MarHHTHOTO NOJIA Ha ABMKyLiics 3apsa. Cuna Jloperua.

4], HaMarHu4MBaHHE MArHeTHKOB., HampsKeHHOCTh MArHWTHOTO Mojs. MarHuTHas NpoHULae-
MOCTb ¥ MArHHTHAS BOCTIPHHMYHBOCTD.

42. JlnaMarseTMKH, NapaMarHeTHKH U JeppOMarHeTHKH.

43. DnexrpomarnuTHas HHAYKIHA. DJIC HHIYKIMH B [OJBMKHBIX H HETOJBH/KHBIX MPOBOHHKAX.
Bparuenue pamku B MarmitHoM nosie. Tokn ®yko.

44, Camounaykuus. MHIyKTHBHOCTb IIPOBOHHKA.

45. Cucrema ypasHennit MakcBeUIa B MHTErpasIbHOi (popme.

46. KoneGarenbublit koHTYp. [IpeoGpasoBaiue JHEPriy Ha Pas/IMUHBIX dTaNax KoJe6aHus.

47. DnekTpoMarHuTHas BoJHa. l1lkana 3/1eKTPOMArHHTHBIX BOJH.

Pazjnen 6 «OnTukay

48. OnTKa. 3aKoHbl reoMeTputeckoii onTuk. [TosHoe BHyTpenHee oTpakesue. JIHH3bL.

49. MuTepdepenini cBeTa. YCIOBUA BO3HHKHOBEHHA HHTEP(EPCHIIHH. TIpHHIMI MOTYHEHUS HH-
TepdepeHIIMONHOI KapTHHBL. Y CJI0BHA MAKCHMYMOB H MHHHMYMOB.

50. MuTepdepents B ToHKO ruienke. Konbua HeroroHa.

51. iudpaxms cseta. Tlpunin [oiiresca-dpenens. 3ol Openens. Jludpakums Ha KpyrjioM
OTBEPCTHH.

52. lndpaxipionHas pemerka. [JaBHbIE MAKCHMYMBI. ['naBHble MHHMMYMbI. Paspemaromas crio-
COGHOCTS.

53. Tonspu3oBanHblii ceeT. Bibl nonspusatum. CriocoGhl M0y HCHIs NOJIAPH30BAHHOIO CBETA.

54. TIpoxoK/ICHHE eCTECTBEHHOTO CBETA 4epe3 MONAPH3aTop  anamsatop. [loBopot muiockocT
nonspu3aign. 3akon bproctepa.

55. KopiycKy/I8pHO-BOJHOBO lyannsm cseta. KauT cBeta. DHeprus ¥ UMITYIbC GoToHa. Brew-
nuit pororddexr. CreToBoE NaBICHHE.

56. TenioBoe  m3myyenue. 3akoH Kupxroda. AGCOMOTHO HepHOE TenoO. 3akon Credana

23

Bonbimana. 3akon Buna.

57.Mozaens atoma Pesepdopaa-bopa. DMIHpHYECKHE 3aKOHOMEPHOCTH B aTOMHBIX CHCKTPAX.
Teopus bopa.

58. BonHoBble cBoiicTBa MukpouacTuir. [Umna Bosme! e Bpoitt 1 ee cpoiicrsa. Bosmosas dymnx-
wns. Ypasuenue Lllpeamnrepa.

59. CocTas aTOMHOTO /1pa. XapaKTepHCTHKM 5/1pa. SIIepHbie CHITbl. DHEPIHs CBA3M A/1pa. JHedexr
macc. DHepreTiueckiii 3 HeKT SAepHOI peakiuH.

60. PAIHOAKTHBHOE W3/TyuYeHHE H €0 BIIbL. 3aKOH PAIHOAKTHBHOTO pacnaia. Siepubie peaKim.

6.2. OnucaHue nokasarenei u KpPUTEPHEB KOHTPOIA YCIEeBAaeMOCTH, ONUCAHHE
LIKaJ1 OLICHUBAHHUA

KpHTepuH OLEHKH PELIeHHs 3a71au Ha KOHTPOIBHOH paboTe, MpH 3alUTe Jia-
60paTopHoii paboThI, Ha IK3aMeHe:

. 5 6a/JI0B BBICTABJAETCS CTYJEHTY, €C/IM B JIOTHYECKH BBICTPOCHHOM
PelleHHH MPaBUIBHO yKa3aHbl (JOPMyTbI BCEX HEOOXOMMMBIX (U3HYECKHX 3aKOHOB C
[OSICHEHUAMH, CleJaHbl BCE HEOOXOTMMble MaTeMaTHueckue Npeobpas’oBaHHs, pH-
CYHKH (TPH HEOOXOAUMOCTH), MOTy4eH MPaBHIIbHbIH OTBET;

. 4 6aaNa BHICTABASETCA CTY/IEHTY, €C/IH B OTBETE YKa3aHbl BCe HEOOXO-
JMMBble DH3MUECKHE 3aKOHbI C MOACHEHHAMH, NPHBENEHbI PUCYHKH (IIPH Heobxoau-
MOCTH), HO B MOACHEHMAX K (DU3NUECKUM 3aKOHAM MJIM B PUCYHKE COJEPHKATCA He-
TOYHOCTH, WM JIOMYyIleHa MaTeMaTHYECKHe OMOKa MPH PeIICHHH;

. 3 Ga/1a BHICTABIAETCA CTYAEHTY, €C/IH B OTBETE yKa3aHbl TOJILKO  HE-
06X0mMMble DU3HUECKHE 3aKOHBI N PUCYHKH (MpH HeoOXOAMMOCTH), HJIH B 3aKO-
HaX M PUCYHKE [OMYIIEHbI OLMOKH;

. 2 Gassia - pelleHHe He COAePHKHT OCHOBHOI MOHATHIHBIN annapar ro
TeMe 3a/1auH.

Jlns nomycka K 9K3aMeHy CTyAEHT 00f3aH pelIMTh WTOrOBYIO KOHTPOJIBHYIO
paboTy Ha OLIEHKY «3a4eT.

UToroeas OLEHKa M0 KOHTPONIBHOH paboTe «3a4eT» WM «He3ayer» Oonpee-
nAeTCsA Mo cpeiHeMy GanTy Mo BceM 3ajayaM BapHaHTa KOHTPOJIbHOI paboThI:

0 —2,4 6anna — «He3a4eT»;

2,5 -5 6a/1710B — «3a4eT».

KpHTepuu OLIEHKH BONPOCOB /1A 3alIMThI 1aG0paTOPHBIX PaGoT:

. «3a4eT» BBICTABIAETCS CTYAEHTY, €CJIM B OTBETE Ha BONPOC MPaBHILHO
yKa3aHbl BCe HEOOXOAMMBbIC (M3MUYECKHE 3aKOHBI M OMPEIENeHHs C MOACHEHUAMH,
NPABHIBHO OMMCAHBI ABIICHHS MM B OTBETE COAEPHKATCA HE3HAYUTEIbHBIC HETOUHO-
CTH;

. «He3a4yeT» - OTBET HE COAEPKHUT OCHOBHOW MOHATHHHBIN anmapar ro
Teme Bompoca

JIns IOMyCKa K 3K3aMeHy CTYACHT 0043aH 3alMTHTE BCE BBINOTHEHHBIC nabo-
paTopHble pabOThl Ha OLEHKY «3a4em.
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WTorosas oueHka 1o 3amure 1aGopaTopHOil paGoThl «3a4eT» HIIH «He3ayeT»
onpeensercs no cpeaHeMy Gamty pelieHus 3-X 3amay no Teme paboTel: 2,5 — 5
6ann0B — «3auer»; 0 — 2,4 6ana — «He3aueT» U OTBETAM C OLEHKOH «3a4eT» Ha
BOTPOCHI /U4 3aUIMTBI JJaGopaTopHo#i paboTel. MToroeas oueHka 1o 3awurte na6opa-
TOPHOI#i paboThl «3a4eT» COOTBETCTBYET PELICHHIO 3a1a4 M OTBETY Ha BOMPOCHI JUIs
3aLUMTBI 1a0OPATOPHOIT PabOTHI C OLIEHKAMHU «3a4eT».

JLns BBIMONHEHUS M 3aUIMTBI TaGOPATOPHBIX PabOT CTYAEHTH Pa3BUBAIOTCS HA
Manble rpynmet 110 3 - 5 yenosek. Kaxas rpynna BINOIHAET HA 3aHATHH HHAWBUILY-
anbHyio abopatopHyio paboty. ITpu 3auute 1aGopaTopHOit paGoTh Manoii rpynmoi
OTBETbI KaKIOr0 CTY/I€HTa OLEHHBAIOTCSA 10 KPUTEPHAM HHAMBUAYATBHO.

KpuTepuu oLeHKH BOMPOCOB K IK3aMeHY:

. 5 0ann0B BHICTABNAETCH CTYIEHTY, €C/IH B JIOTHYECKH BBICTPOGHHOM
OTBETE HAa BOMPOC MpPABHJIBHO yKa3aHbl BCE HEOOXOAMMBbIE (U3HYECKHE 3aKOHBI M
OMpeaeneHns ¢ MOACHEHUSMH, NPABHILHO ONMHMCAHbl ABJEHHS, MPEACTABIEH BbIBOI
OCHOBHBIX (POPMYJT B COOTBETCTBHH C H3/I0/KEHHBIM JIEKLIMOHHBIM MaTepHATIOM;

. 4 6anua BBICTABIIACTCA CTYIEHTY, €C/IH B OTBETE YKa3aHbI BCe HEOOXO-
ZUMble pU3HYECKHE 3aKOHbI H ONPe/IeJIeHHs C MOACHEHUAMH, OMTUCAHBI ABNEHHS, HO B
TMOACHEHUAX K (U3NYECKMM 3aKOHAM M OMNpENeseHUSM CONePKATCA HETOYHOCTH M
(WIH) ABIEHUS OMMCAHBI C OLUMOKOMN M (HJIH) HE MPeACTaBJIeH BBIBOI OCHOBHBIX dop-
MyJ1 B COOTBETCTBHH C W3JI0KEHHBIM JIEKLIHOHHBIM MaTepUaIOM;

. 3 6anna BLICTABNIAETCA CTYAEHTY, €C/IH B OTBETE YKa3aHbl TONBKO HEOG-
XOUMBbIe (PU3HUECKHE 3AKOHBI, OMpe/eeH s 6e3 MOSCHEHHIT (MM B MOACHEHHAX CO-
Aeparcs OWHUOKM) U (MTH) NPH ONMCAHMH SABJICHUS J0MYIIEHb! OWHOKH (MM OMH-
CaHHe OTCYTCTBYET); .

. 2 6anna - OTBET HEe COACPKHT OCHOBHOIT MOHATHUHHEBIN annapar no Teme
BOMpoCa.

IK3ameH: GUIIET U3 2 TEOPETHYECKUX BOMPOCOB H | 3amau.

Ha sk3amene cTyneHT oTBeyaeT Ha [1Ba TEOPETHUYECKMX BOMPOCA, BKIIOUEHHBIX
B Ouiiet, U pewaet onHy 3amady. Buser u 3azady CTyZeHT BHIGMpaeT CilyqaiHO M3
KOMIUIEKTA MpeJiaraeMblX €My COOTBETCTBYIOLIMX MaTepHaioB. MTorosas olieHka
710 5K3aMEHY BBICTABIIACTCSA MO CpeHeH apHPMETHYECKOiT OLIEHKE OTBETOB Ha Teope-
THYECKHE BOMPOCHI M PELIEHUS 3a0a4M:

1. «oTAM4HO» — OT 4,5 110 5 Ga/UI0B; KOMMETEHLIMH, 3aKPETIEHHBIE 33 TUCLIHU-
IUTHHOM, CHOPMHUPOBAHBI HA YPOBHE — BBICOKHIf;

2. «xopomo» — oT 3,5 10 4,4 GannoB; KOMNETEHLHH, 3aKperuIEHHbIE 3a JUC-
LHMIUTHHOM, COPMHPOBAHbI HA yPOBHE — XOPOLUMIL (CPEIHMIT).

3.€yA0BJIETBOPHTENBHO» — OT 2,5 10 3,4 6aN/0B; KOMNETEHLHH, 3aKperuiéH-
HbI€ 33 IUCLIMILTMHOM, cOPMUPOBAHBI HA YPOBHE — I0CTATOYHBIIA.

4. «HeynoBIeTBOPHTEIbHO» — OT 0 10 2,4 GannoB; KOMMETEHLHH, 3aKpen-
JIEHHBIE 32 IUCLMIUIMHOM, He ChOPMHPOBaHBI.
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7. YuebHo-meToanuecKkoe H HHPOPMALIMOHHOE 0feceyeH e U CUHIUTHHBI

7.1. OcHoBHas nUTepaTypa

1. Tpopumona T.M. Kypc dusiku: yueGH. mocobue /U1 CTy L. yupesxIeHii Bbic. 06pa3sa-

Hust / T.U. Tpodumasa. — 23-¢ n3x., crep.— M.: Usnarensckuii uentp «Akaemus, 2017. —
560 c.

2. Tpodumosa T.H. CGopuuk 3anau no kypey pusmiku. Yuebnoe noc. / T.U. Tpodumosa.— 3-¢

u3a1. —M.: 00O "Usnarensckuii 1om "Onuxce 21 Bex", 2003. — 384 c.

7.2. JlononuuTeNbHas THTEpATypa

1. Casenves, UB. Kypc dusuku: yueGHoe mocobue mis By30s: B 3 Tomax / U.B. Casenses. —

8-¢ u3x., crep. — Cankr-IlerepGypr: Jlau, [6. ). — Tom 1: Mexanuka. Monekyspuas
(usuka—2021.— 356 c. — ISBN 978-5-8114-6796-9. — TekcT: atekTpornsiii // Jlans:
INEKTPOHHO-6nbMoTeunas cucrema — URL: https:/e.lanbook.com/book/152453

2. Casesnves, MUB. Kypc ¢usuku: yueGHoe nocoGue: B 3 Tomax / M.B. Casesmes. — 6-¢ w31,

crep. — Canxr-TletepGypr : Jlanp, [6. .]. — Tom 2: DnexTpudectso. KoneGanus u BOTHbI.
Bomiosas onrika— 2019. — 468 ¢. — ISBN 978-5-8114-4253-9. — TeKcT: 271eKTpoH-
Hblit // JIaHb: 25ieKTPOHHO-GHGIHOTe A cCHCTeMa. —

URL: https://e lanbook.com/book/117715

3. Xycannos, II1T". Kype ¢usuku: Teopus, 3anaum u Bonpocsr: yue6Hoe nocotue / LT Xy-

canHoB; Poccuiickuii rocy 1apcTBenHbiii arpapubiit ynusepentet - MCXA umenn KA. Tu-
mupssesa (Mocksa). — DeKTpoH. TekcToBbie 1aH. — Mocksa: PTAY-MCXA um, KA.
Tumupsazesa, 2021 — 464 c. — Pexum aoctyna:
http://elib.timacad.ru/dl/local/s20210609.pdf

4. Kononmn, HA. ®usika Matepuasisl KOHTPOIbHO paGOTHI LIS CTyICHTOB arpapHbiX Ha-

npasiesuit noarotosi. / H.A. Konorums, U.B. JIzskun, B.JL. Ipuwen; Poccuiickuii ro-
Cy/apCTBeHHbIi arpapubiii ynusepenter - MCXA imern KA. Tumupssesa (Mocksa). —
DNeKTpoH. TeKcToBbIe AaH. — Mocksa: PTAY-MCXA um. KA. Tumupsxsa, 2021 — 154
¢. — Pesxum nocryna: http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, l11.T". KsantoBas (usuka yue6noe noco6ue / LLLT". Xycaunos; Poccmiicksii ro-

CyJapCcrBeHHblii arpapHbiii ynusepcuter - MCXA nmenn K. A. Tumupssesa (Mocksa). —
DneKTpoH. TekcToBble 1aH. — Mocksa: PFAY-MCXA um. KA. Tumupsxsa, 2020 — 148
¢. — Pesxum nocryna: http://elib.timacad.ru/dl/local/s17122020.pdf.

6. Xycaunos, LILT". OcHoBbI MEXaHHKH 1 MOJIeKy 1spHas (u3nka yue6GHOe mocobue / LILT.

Xycantos; Poccuiickuii rocyapctsenHslit arpapubiit ynusepcutet - MCXA umenn KA.
TumupsseBa (MockBa). — DJIEKTPOH. TeKCTOBbie 1aH. — Mocksa: PCAY-MCXA um. KA.
Tumupssesa, 2020 — 146 ¢. — Pesknm goctyna: http://elib.timacad.ru/dlocal/lumo456.pdf

7. Xycaunos, ILLT". DnekrpomarneTnsm 1 BoJHbI: yueGHoe mocoGue / I11T". Xycaunos; Poc-

CHICKHI 10CY 1apCTBEHHbIi arpapHbiii yrusepcuter - MCXA umenn K.A. Tumupszesa
(Mocksa). — DiekTpoH. TekcToBble 1aH. — Mocksa: PCAY-MCXA um. KA. Tumupssesa,
2020 — 168 ¢. — Pesum nocryna: http://elib.timacad.ru/dl/local/umo457.pdf.

8. Kouonumn, HA. ®usuka Matepuaisl s pelieHUs KOHTPOTbHO# paGoTsi. Yacts 1:yue6-

HO-MeToauteckoe nocobue / H. A. Kosorums; Poccuiickuit rocy1apcTBeHHbII arpapHbiit
ynuBepeutet - MCXA umenn K. A. Tumupsisesa (MockBa). — D/IEKTPOH. TEKCTOBBIE JaH.
— Mocksa: PTAY-MCXA um. K.A. Tumipssesa, 2018 — 215 ¢. — Peskum aocryna:
http://elib.timacad.ru/dVlocal/umo315.pdf.
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9. Komorumu, HA. ®usnka MatepHaibl Ul pelieHHs KOHTPOJIbHOM paboTsl. Hacts 2:yueb-
HO-MeToueckoe nocobue / H.A. Konorumu; Poccniickuii rocy 1apCTBeHHbIH arpapHbiit
yruepeuteT - MCXA umenn K. A. Tumupsizesa (Mocksa). — DJICKTPOH. TEKCTOBbIC JaH.
__Mocksa: PCAY-MCXA nm. KA. Tumupssesa, 2020 — 183 ¢. — Pexum nocryna:
http:/elib.timacad.ru/dVlocal/umo449 pdf.

10. Mexanuka: Metomueckue ykasanus / B.JL Ipumen [u ap.]; Poccuiickii rocy1apcrsen-
Hbiit arpapubtit yuusepeurer - MCXA nmenn KA. Tumupasxsa (MockBa). — DIEKTPOH.

TekcToBbIE 1aH. — Mocksa: PTAY-MCXA um. K.A. Tumupssesa, 201 8 — 61 c. — Pexnm
nocryna: http:/elib.timacad.ru/dl/local/umo214 pdf.

7.3 HopMaTHBHBIE NPABOBBIE AKThHI

He npenycmMoTpeHo.

7.4 MeToM4yeCcKHe yKazaHHA, PEKOMEHIALHH H Jpyrue Marepuasbl K 3aHATHIM

1. Meroanueckue ykasanus k na6oparophbiM paGoram. M3n. BY3A. 1987-

2018 r.

8. epeuenn pecypcoB HHMOPMALMOHHO-TE1eKOMMYHHKALHOHHOMH CeTH
«MHTepHeT», HeOOXOAMMBIX /LI5l OCBOCHHSI AHCLIHILIHHEI

He npenycMoTpeHo.

9. TepedeHb MPOrpaMMHOro oGecneyeHusi M HHPOPMAUHOHHBIX CMIPABOYHDIX

CHCTEM

He npexycmorpero

10. OnucaHne MATepPHATLHO-TEXHHYECKOI 6a3bl, HeOOXOAUMOF A5t
ocymiecTBIeHHsl 06pa30BaTeLHOIO MPOLECCa Mo JHCUHILTHHE

Ta6auua 10

CgeaeHusi 00 o0ecne4yeHHOCTH CMeUHaIH3HPOBAHHBIMH AyAUTOPHSAMH,

KkabuHeTaMH, 1a60paTOPUAMH

HaumeHnoBanue
CrenHaIbHbIX
noMemeHHi H
NoMeIeHn it 1as
CaMOCTOSITEILHOI
paGotel (Ne yuel-
HOro Kopnyca, Ne
AYJAHTOPHH)
1

Oc Th C| JIBHBIX iu

cTosITebHOM paboTh

it 1S camo-

Vuebnas mbopa-
TOpHA
(YueGuslit kopmyc
Ne 28 ayn. 301a)

1. Cron 21 m.

2. Crynbs 39 wr.

3. Jlocka menosas 1 wr.

4. Ilxadpt 2 wr.

5. Tunosoii kKoMIUIeKT 0Gopy 1oBaims nadoparopuu «MosnekyispHas du-
3MKa M TEPMOJMHAMHK® | WT.

6. Tunosoii KOMILIEKT 060py a0BaHHs 1aboparopun « PHU3MYECKHE OCHO-
BBl MEXaHHKW» | 1T
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VueGnas ayauro- | 1. TTapre 23 w.
pus s npopese- | 2. Crysbs lom.
Hus 3aHs™vil cemu- | 3. Crost 1wt
HApPCKOro THIa 4. Jlocka menoBas 1.
(YueOHblii Kopryc
Ne 28 ayn. 3016)

Vuebnas mbopa- 1. Cromsi 20 mT.
TOpHS Crysbs 29 wT.
(YueOHblii KOpITyC Jlocka MenoBas 1 mT.

Ne 28 ayn. 302) Ilkadpi 2 wr.

TunoBoit KOMILIEKT 060py 10BaHus naGopatopi «BoHOBBIC Mpotiec-
cem 1 .

THNOBOI KOMILIEKT 060py 10BaHus 1abopaTopii «NEKTPHYECTBO H
MarseTHsm» 1 mr.

TOpHA
(YueGHblit Kopryc
Ne 28 ayn 332)

Vuebnas ayauro- | 1. Cron I wr.
pus juis nposesie- | 2. CTynbs lum.
Hus 3aHATHIT k- | 3. TTaprst 70 wr.
LHOHHOIO THIA 4. Jlocka MenoBasi | 1T,
(Yue6usiit kopryc | 5. Kadenpa 1 mr.
Ne 28 ayn 304) | 6. Okpan 1 wr.
7. Ipoektop | .
VueGuas mGopa- | 1. ITaptei 17 wr.
TOpHA 2. Crynea 37 wr.
(YueGuplit koprye | 3. Jlocka Menosas 1 .
Ne28 ayn 337) | 4. Ilkadwi 1 wr.
5. Tunosoii KOMIUIEKT 060pytoBaius naboparopnu «KpantoBas Gusika»
1 .
6. YCTaHOBKa JUTA SKCIEP. M3yH.3-HOB TEIULU3A. 1 .
9. l'onmomerp 1 mr.
VYueGuas mbopa- | 1. TTaptei 20 wr.
TOpHA 2. Crynbs 34 wr.
(YueGuslit kopriyc | 3. Jlocka Menoas 1 wr.
Ne 28 ayn 336) | 4. Ilkadwi 1 wT.
5. THIOBOI KOMILIEKT 06opyIoBanHs TaGoparopui «KBanToBasA QU3HIAY
1 wr.
VuyeGuas mbopa- | 1. Tlapter 16 wT.
TOpHS 2. Crynba 34 wr.
(Yue6nsiii koprye | 3. Jlocka menosas 1 wt.
No 28 ayn 335) | 4. llxadwi | wr.
5. TUINOBO# KOMIUIEKT 060y A0BaHKs aGopaTopuy «BosHO-
BbI€ MPOLIECCHI» 1 wr.
6. THIIOBOI KOMILIEKT 06Oy 10BaHHs 1aGopaTOpHH «DNEKTPUHCCTBO 1
MarHeTHsm» 1 mr.
Vuye6uas mbopa- | 1. Ctomst 9 .
TOpHs 2. Crynss 21 wr.
(YueGusiii koprye | 3. Llkadst 1 wr.
Ne28 ayn 333) | 4. Tunosoii KoMILieKT 0GOpyI0BaHHs 1aboparopii «MonekyspHas ¢pu-
3UKa H TEPMO, a | mr.
Vye6uas mGopa- | 1. Cromst 11 mr.

2. Ctynbs 21 mr.

3. TUMOBOIl KOMILTEKT 060py 10BaHHA TaGoparopun « DH3HUCCKUE OCHOBBI

MexaHuk» 1 .
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VyeGnas mbopa- | 1. JlaGopatopusie cTob! 19 mr.

TOpUS 2. Crynbs 45 mr.
(Yue6usiit kopriye | 3. Jlocka menosas 1 .
Ne 28 ayn. 306a) | 4. Illkads 7 wr.

5. Tunosoii koMIUIeKT 06opy KoBaHus naGoparopuu «KsanTosas pumka»
1 wr.

. Tunosoit komuiekT 06opy 0Banus aGoparopun «BomHossie npouec-
ce» 1 mT.
7. TUnoBOi KOMILIEKT 060py 10BaHus 1aboparopuu «DNEKTPHYECTBO H
Marserssm» 1 mr.

(=2}

Vuebuas imbopa- | 1. JlaGoparopHbie cTosbt 27 wT.
TOpHA 2. Crynesa 57 mT.
(Yue6uplit kopnyc | 3. Jlocka mesioBas 1 .
Ne 28 ayn. 3066) | 4. Llkadsi 2 wr.
5. Tunosoii KoMIUIeKT 0Gopy 1oBanus NaGoparopun «MonexyspHas Gu-

3UKa U TEPMOJIHHAMHK®) 1 .

6. Tunosoit komruiekT 06opya0Banus naGopatopun « Du3HUECKHE OCHO-
BBl MEXaHHKW» | 1T,
Vuebnas ayauto- | 1. JlaGopatopubie cTosst 15 .
pus s npoeese- | 2. Cron juis npenoaasaress 1 wr.
Hus 3auavit cemu- | 3. Ctynbs 47 wir.
HApCKOro THNa 4. Jlocka menoBas | mT.
(YueGusiit kopnyce | 5. llkadst 1 wr.

Ne 28 ayn 307)

LlenTpambHas Ha-
yuHas GuGnHoreka
HMEHH
H.U. Xene3nosa,
UnTaabHbIE 3aTbl
6ubImMOTEKH

O6mexuTHe.
Komnara s ca-
MOIIO/IrOTOBKH

11. MeToauueckue pPeKOMeHIalHH Omw\-—n—OE——Zn! M0 OCBOEHHI0 AHCUHILIHHBI

O6pa3oBaTenbHblil MpoLEce MO AMCUMILINHE OpraHu30BaH B Gopme yueOHbIX
3aHATHIT 00YYaKOMXCA C MperojaBaTesieM M CaMOCTOATENbHOH paboTel o0yuaro-
muxcs. YueGHble 3aHATHS MPEACTaBIIEHbI CIEIyIOUIMMH BUIAMH: JIeKUHMH; nabopa-
TOpHBIE PabOThI, KOHCYJIbTALIMH.

Ha yueGHbIX 3aHATHAX O00YYarOIIHEcs BHITIONHAIOT 3al/laHUPOBAaHHbIE HACTOS-
el mporpamMMoii oTaesbHbIe BUABI YUeOHBIX paboT, B TOM YMC/IE OTACNBHBIX 3Jie-
MEHTOB paboT, CBA3aHHBIX C Oyayulei mpodecCHOHANbHO# AeSTEebHOCTBIO.

IMocne Kak10ii NeKuun TpedyeTcs caMOCTOsTebHasA MPOpaboTKa U3/0KEHHO-
ro matepuana. [Tepes 3aHATHEM 10 BBIMOJHEHHIO 1ab0paTOPHOH paboThl HEOOXOIH-
MO MOArOTOBHUTH KOHCMEKT paboThl, BHUMATEbHO M3Yy4YHMB COJAEp)KaHHE METOAWYe-
CKHMX YKa3aHHi{, ¥ 3aNIOMHHUTB MOPANOK BBIMOITHEHHUS.

29

Buasi 1 popmbl 0TPaGOTKH MPONMYIIEHHBIX 3aHATHI

CTyzieHT, POITYCTHBLUHIT JIEKUHIO, 0053aH 0TpaboTaTh TEOPETUYECKHI MaTe-
pHa Mo COOTBETCTBYIOLIEH TEME CaMOCTOATENBHO.

CTyZeHT, NpoIyCTHBLIHIA 1a00paTopHyio paboty, 06s3aH ee 0TpaboTath (BbI-
IOJIHUTB), PACCYUTATh  3aIHTHTb.

CTyNeHT, NPOIMyCTHBILHI NPAKTHYECKOE 3aHATHE, CAMOCTOATENIBHO peluaet
3a/1a4yu M0 TEME 3aHATHA.

12. MeToau4ecKkHe peKOMEHIALHH MPEIoJaBATelsIM 110 OPraHH3ALMH 00y YeHHst
N0 ANCUHILIHHE

Jlns 6osiee yCemHOro OCBOCHH AMCUHMILIHHBI «DU3HUKa» PEKOMEHIyeTCs
CHayasa 1aBaTh CTYAEHTaM JEeKLMOHHBIH MaTepUal, a 3aTeM 3aKperuisTh ero Buie
MPaKTHYECKHX U J1a0OPAaTOPHBIX 3aHATHIA.

M3yyeHue Kypca CKIabIBAeTCA M3 JIEKLMI, 17a60paTOPHbIX, MPAKTHYECKUX 3a-
HATHIT M CAMOCTOSTE/BHOMN PaboThI CTYIEHTOB.

Ha nieKuusx OCBEIIAI0TCS OCHOBOMOAralolie BONpOCk! MporpaMmsl. Yacts
pa3esioB BHIHOCHTCA HA MPAKTHYECKHE 3aHATHA W CAMOCTOATENbHYIO MPOPabOTKY.

JlaGoparopHbie paboThl HAMIAAHO IEMOHCTPHPYIOT GU3MYECKUE 3aKOHbI H SB-
JICHHUS.

[TpaKkTHYECKHE 3aHATUA MO3BONAKOT MPUMEHHUTH MOJTyYEHHYIO HA JIEKLMAX HH-
(hopMaLHio [UIs pelleHns KOHKPETHBIX GU3MYecKuX 3a1ay.

IIporpammy paspaborana:
[Mpuwen B.JI. K.¢p.-M.H., 10UEHT



PELEH3USA
Ha pafo4yI0 NpOrpamMmy AHCUHILIHHBI B1.0.08 «®uzuka»
OIIOII BO no nanpasaenuio 05.03.06 «Dxonorust ¥ MpEpOAONIOIL30BAHHE,
HampapJIeHHOCTsIM «DKojorus»; «IIpupoI0T0Ib30BaHHE) (kBasmdUKAIUS BBINYCKHUKA — 0a-
KaJIaBp).

KapuayxosbiM BsidecnaBoM MuXaiHIOBHYEM, JOLCHTOM wapenper Beiciuell Maremaruku PI'BOY
BO «PocCHICKHIi TOCY1apCTBEHHBIN arpapHblil YHUBEPCHTET — MCXA umenn K.A. Tumupsizesay,
KAHIUIATOM (PM3MKO — MATEMATHYECKHX HayK (Hajee Mo TeKCTy PELIeH3eHT), IPOBE/IEHa PELICH3Hs
paGoueil IporpaMMb! JIMCIMILIMHBL «DH3HKA) OITOI1 BO no nanpasiernio 05.03.06 «Ikonorus 1
IPUPOJIONIOTB30BAHHEY, HANPABICHHOCTH «DKOIOTHS «ITpupononons3oBanue» (Gaxaraspuar),
paspaborannoit B ®I'BOY BO «Poccniickuit rocy/IapCTBEHHBIH arpapHbIil YHHBEPCHTET — MCXA
umenn KA. TumupsizeBay, Ha xapeape Qusnku (paspaboTInK — [Ipuuien Bepa JleonumoBHa, J10-
1ent Kadenpel GU3NKH, KaHauIaT PU3UKO — MATEMATHIECKUX HayK).

PaccMOTpEB MPEICTABIEHHbIC HA PENEH3UIO MaTePHallbl, PELCH3EHT IPHIIEI K CIIE/yIONLHM
BBIBOJIAM:

1. Ipenbasiennas paboyas nporpaMma JUCUAILIHHEL «®Dusnkay (nanee no tekery I[Ipo-
rpamMma) coomeemcmeyem TpeOOBAHHIM ®I'OC no nanpasienuto 05.03.06 «Ixonorns 1 Npupo-
JIOTONb30BaHKey. TIporpaMma codepoicum Bce OCHOBHBIC PasJIelibl, coomeememeyem TpeOOBAHHAM
K HOPMaTHBHO-METOJINIECKUM JOKYMEHTaM.

2. Tlpencrasnennas B [IporpavMme akmyaibHocHtb yueOHO# JIUCIMIUIMHBI B paMKax peasiu-
saruu OITOIT BO ne noonesicum comuenuto — AUCIUILTAHA OTHOCHTCA K 6a30B0ii yacTn y4eOHOro
mukia — b1

3. Ilpencrapnenssle B [IporpaMme yenu JUCHUIUIMHBL COOMGEMCmeyiom TpeOOBaHUAM
®rOC nanpasnenust 05.03.06 «Ixonozus u npUPOOONONL306AHUE)

4. B coorserctBuu ¢ IIporpammoit 3a suciummHoil «DPu3HiKay 3aKpeIieHo 2 Komnemen-
yuu (2 unouxamopa copmuposanHocmu komnemenyuu). JlucunmumHa «Pusnka» U Ipea-
crasiennas Ilporpamma cnocobna peanu3o6ams UX B 00BsIBICHHBIX TpeOoBaHMSAX. Pesyibrarhl
o6yuenns, pe/icTaBieHHbie B [[porpamMme B KaTeropusx 3HaTh, yMETh, BIAICTh coomeemcmeyiom
crier(UKe W COJIEPIKAHMIO IMCIUILTHBL U OeMOHCMPUPYIOM 603MOICHOCb HOJIyYeHUs 3asiBJICH-
HBIX pe3yJIbTaToOB.

5. O6mas TPYAOEMKOCTh JUCIMILTMHBL «DH3HUKa» COCTaBISCT 3 3auéTHBIX CJMHHIIBI
(108 4acos).

6. Wnpopmarius 0 B3aUMOCBSA3H H3Y4aeMbIX JHCIHILIMH 1 BOIPOCAM HCIIIOUCHIA Jry G-
pOBaHUs B COJAEPIKAHMH IMCLUIUIHH COOMeemcmeyent nefictBuTenbHOCTH. Jlucunmmaa «Pusnkay
paaumocsszana ¢ apyramu jueruimnamuy OHOIT BO u VYyebHoro miaHa Io HarpaBJICHUIO
05.03.06 «IKonozus u npUPOOONONL306AHUEY, ¥ BO3MOKHOCTb JIyOIMPOBAHHS B COACPHNAHMI OT-
cyrerByet. [10CKONBKY JMCUMIUIMHA HE NPETyCMAaTPHBACT HAIMHE crienuaIbHbIX TpeOOBAHUI K
BXOJIHBIM 3HAHHSIM, YMEHHSAM U KOMIICTEHIUSM CTY/ICHTA, XOTS MOXKET ABIATHCA Ipe/IecTBYIONIEH
JUIS CTICIMANIBHBIX, B TOM YHCIIE PO(ECCHOHATBHBIX JMCIMILTMH, HCIIOJIB3YIONIX SHAHMA B obac-
™ (QU3NKH B IPO(ECCHOHAIBHO JIEATEILHOCTH fakasaBpa 10 JAHHOMY HalpaBJICHHIO MOJAr0TOB-
KH.

7. Tlpencrapiennas IIporpaMma IpEANONAracT MCIOJNL30BAHAE COBPEMCHHBIX obpasoBa-
TeJIBpHBIX TEXHOJOTHI, HCIIOJIb3yEMBIX IIPH PEalM3alluy pas3/IiiHbIX BH/I0B yueGHoit paboTsr. Pop-
MBI 00pa30BaTEeIBHBIX TEXHOIOTHI coomeemcmeyion crienu(puKe AUCIHILTHHBL.

8. Ilporpamma jucIHILTHHBL «DH3HKaY Mpe/IIoIaract 4 3aHATHS B MHTEPAKTHBHOIH (opme.

9. Buspl, cojepxanue u TPyI0EMKOCTh CaMOCTOSITENILHOM PabOTHI CTY/IEHTOB, NPEICTaB-
nennple B Ilporpamme, coomséemcmeyiom TPeOOBAHHAM K MOArOTOBKE BLITYCKHHKOB, coziepKa-
mmmest Bo ®TOC BO nanpasnenust 05.03.06 «Jxonozus u npUpoOONONb306aHUE).

10. Tlpeacrapsennbie u onucannsie B Iporpamme (opMBI meKyuyeti ONEHKH 3HAHUH cOoMm-
gememeyiom crienpUKe JUCIUIUIMHBL 1 TPEOOBAHUSAM K BBIITYCKHHKAM.



®opma IPOMEKYTOUHOTO KOHTPOJIS 3HAHHIA CTY(EHTOB, npeaycmorpensast [Iporpammoii,
OCYILECTBISIETCS B hOPME IK3aMeHa, UTO cOOmeemcmeyem CTaTycy JUCLAILTHHBI, KAK JMCIIAIIH-
Hbl 6a30BO# YacTH yueGHOro nukia — b1 ®roc Hanpasienus 05.03.06 «Dxonozus u npupodo-
nONbL306AHUE ).

11. ®opwmbl ouenku 3uanmii, npeacrasiennsie B [Iporpamue, coomeememesylom crenupuke
JMCLHIUIMHBI U TPEOOBAHHSM K BBIITYCKHHKAM.

12. VuebHo-MeToaMueckoe 06ecreyeHne AUCHTIHHb] NPEICTABICHO: OCHOBHOW JHTEpa-
Typoll — 2 ucTouHHKa (6a30BbIi YUeOHHK U cOOpHUK 3aj1a4), IOIOIHUTENBHOM JTHTEpaTypoil — 10
HAUMCHOBAHUH, U coomeemcmeyem TpeGopanusm ®I'OC manpasienns 05.03.06 «Ixonocus u
npupooonoNbL306anue .

13. MatepuanbHo-TexHHYeCKOe OOecIeYeHre  UCIMILTHHDI COOTBETCTBYET cCIeli(HUKe
Aucuuiunpr «Du3nkay u obecreynBaeT HCIOIb30BAHUE COBPEMEHHBIX 00pa3oBaTeNbHBIX, B TOM
4HCJIe HHTEPAKTUBHBIX METO/IOB 00yUYEHHUSI.

14. Meronmyeckye peKOMEHIAINH CTYICHTAM U METOIHUCCKHE PEKOMEH/IAlMH TIPeriojiaBa-
TEIAM 110 OpraHH3alMK 00yYeHHs 10 JMCLMILIMEE JAIOT NpeACTaBIeHHe O crenuduke o0yueHus
1o aucnurinne «Duzukay.

OBIIUE BBIBO/IbI

Ha ocHoBanuy npoBe/IeHHO# pelieH3Hu MOXKHO cJIeNaTh 3aK/TIOYEHHE, UTO Xapakxrep, CTpyK-
Typa ¥ cojepxanne paboueil mporpamMmsl aucnumHbl «®dusukay OIIOIT BO 1o HAIpaBJICHUIO
05.03.06 «Dronozus u npupodononvzosaruen, HaINpaBICHHOCTAM «DKronoeusny; «lIpupodononvso-
6anuey (kBanu(uKanus BBITYCKHAKA — Gakanasp), paspaborannast [Ipumen Bepoii JIeonnnoBHO,
JOLEHTOM Kapenpsl pH3HKH, KaHHAaTOM PH3HKO — MATEMATHUECKHX HayK, COOTBETCTBYET Tpebo-
BanusiM OI'OC BO, coBpeMeHHBIM TPeGOBaHHAM YKOHOMHKH, PBIHKA TpyJa M IO3BOJHUT NpH eé
PCATM3ALMH YCIIEIIHO 00ecneunTh (HPOPMUPOBAHUE 3ASBIICHHBIX KOMIIETCHITHIA.

Peuensent: Kapuayxos Bsueciap Muxaiinosuy, nonent kadespsl Boicued MaTemaruku OIBOY
BO «Poccuiicknii rocyapcTBeHHslil arpapHsiif yauBepcuteT — MCXA umenn KA.
Tumupsizesay, kanmaT GU3MKO — MaTEMATHUECKHX HAYK

(VE{/% «30 » OF 2021 T

(noanuce)




