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1. HEJIM OCBOEHUSI TUCHUILJINHEI.

Iemsvmu  ocBoerms muenummmubl  «OU3HKay SBISETCS o6ecneqeﬂnie Oyymero
CleuuancTa HaydyHoH (u3mdeckoidl 6a3oif, Ha KOTOpOH B BBICHIEH TEXHHYECKON NIKOJE
CTPOUTCS OOIIECHHKEHEPHAS M CHICLMANBHAS TI0Ar0TOBKA. [ToceoBaTebHOe H3y4YeHue Qpu3nKu
BBIPA0ATHIBAET CHENM(DHUUCCKUNA METON MBIIUICHHS, (usPYeCKyI0 HHTYHIHMIO, KOTOpbIE

OKa3bIBAIOTCAd BECBEMA IUIOAOTBOPHEIMU U B APYTux HaykKax. CHCI_'[I/IaJII/ICTLI, MNOJTYyUHBINHAC

IMHUPOKOE q)HSHKO-MaTeMaT‘quCKOC OGpﬁSOB&HI’IC, MOTYT CaMOCTOATENLHO OCBapBaTh HOBBLIC
TEXHUYCCKUE HANPABJICHUS, YCIIEITHO pa60TaTB B HHUX, JIETKO ICPEXOOUTh OT pethJHHﬂ OJHUX

3aJa49 K JpyruM, HUCKaTh HCCTAHIAPTHBIC U HETPaAUITUOHHBIC IIyTH, 4YTO ()CO6GHHP Ba’XHO IJIs1

1po¢ecCHOHAIBHOM MOOGHUITBEHOCTH CIICIIMAINCTOB B YCIIOBHAX YCKOPEHHOI'O PA3BUTUS TCXHUKHU.

3agaum qUCHMILINHDI:

® TCOPETHYECKasl MOJArOTOBKA B 00JACTH (DU3UKH, TIO3BOSIONMAS 6y)1yL[11/IM1 HHXXEHEepam
OPHUCHTHPOBAaTHCA B MOTOKE HAYYHOM W TeXHWYecKod wMH(OpManmM u 06ecneq1/‘;Ba}0ma;1 UM
BO3MOXHOCTB HCIOJIL30BAHMUS HOBBIX (DM3MYECKUX IIPHHIIAIIOB B TeX 0OJNACTIX, B q(m?opmx OHU
CIEUATN3APYIOTCS;

* (hOpMHPOBAHHEC HAYYHOIO MBIILICHUS, B 9aCTHOCTH PAaBUIBHOIO NOHHMAHUS [PAHKI]
UPIMEHUMOCTH PA3TMIHEIX (U3MYECKHX TOHATHH, 3aKOHOB, TEOPHH H YMEHHS OICHHBATL
CTETICHb TOCTOBCPHOCTH DPE3YNBTAaTOB, IONYYEHHBIX C TOMOIIBIO OSKCIIEPUMEHTANBHBIX WU
MaTeMaTHYeCKIX METOJIOB UCCIICAOBAHMUS,

* BBHIPAOOTKA NMPHEMOB M HABKLIKOB PelleHMi KOHKPETHBIX 34,149 H3 pasHbIX objacteit
(bu3MKM, IOMOTAIOIINX CTyNEHTAM B NaTbHEHIIEM pelaTh HHOKEHEPHBIE 3&1a4H.

® O3HAKOMJICHUE CTYJEHTOB C COBPEMCHHOH Hay4YHOH anmaparypoil W BEIPAOOTKA y HUX

HavYalIbHBIX HABBIKOB IIPOBEJICHUS OKCIICPUMEHTANBHBIX HAYYHBIX HCCIEIOBAaHUHA PA3IUIHBIX

(usmyecknx ABICHUN M ONEHKM NOrpEeNIHOCTEH H3MEpPEHUI.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO
Baxnas menp BeICIIETO 06pa30BaHHA — MOJNYUHTh HAYIHOE MpeACTABICHYE ? OpHupojae u
MeTofax ee Mo3HaHMS. (DU3MKA Kak BelyInas HayKa O TPHPOJE HIPACT TTaBHYIO POTb B
TOCTHXXCHHH 3TOH LICH. {
Hucramnaa «Du3KMKa» OTHOCHTCS K 0a30BOM wactd 6roKa B.l‘ OCHOBHOI
npodeccuoHaNbHON  00pa3oBaTebHON mporpaMMbl. W3yueHHe AMCIEIIIEHEI TIPOXOTUT BO
BTOPOM H TPEThEM CEMECTpaXx. \
V3ydenue IMCIMINIMHEB UPEANONAraeT HaIM9He y CTYAEHTOB IPOYHBIX GA30BEIX 3HAHMIL
MTKOJILHON (PM3UKH a Takke $yHIaMEHTANBHBIX 3HAHUIH 10 MATEMATHKE.
Jins ycnemnoro ocBoeHust Kypea (pM3MKH CTY/IeHTaM HEOOXO0IMMO 3HATH COOTB%TCTBYEOHII/Ie

pasaCiibr BBICIIICH MaTeMaTHKH:



1. Jnddepennuansuoe ucancnenue.

2. VInTerpaapHOe HCUMCIICHHC.

3. ABanuTHYECKAs TeOMETPHS U JIMHElHHas anre6pa.
. Psytm1.
. DIIEMEHTHI BEKTOPHOTO aHAIM3a.

4
5
6. OYHKIUH KOMIUICKCHOT'O IIEPEMEHHOTO.
7. Judpdepennuanbubie ypaBHEHHUS.

8

. DIIEMCHTBI TCOPHHU BepOHTHOCTefI U MaTeMATHYCCKOH CTATUCTHUKH.

3. KOMIIETEHIIMU OBYYAIOLIETIOCH, ®OPMUPYEMBIE B PESYJI;[[)TATE
OCBOEHUIA JUCHUIIINHBI (MO Y JIS1) i
HocnenoBarensroe n3ydenne GU3UKH BHIpaGaThIBaeT crernudHIecicuii MeTo)E[ MBIIIICHS,
(bHU3UIECKYrO MHTYHIIMIO, KOTOPBIE OKa3bIBAIOTCS BECHMA TUIONOTBOPHEIMH U B apb/rnx HayKax.
CrenuanvcTel, IONYYHBUIME UIMPOKOE  (DH3MKO-MATEMATUECKOE OOPa3OBaHBe, MOIYT
CaMOCTOATEIBHO OCBANBATH HOBBIC TEXHUYECKHIE HAIPABIICHUS, YCIEUIHO PaboTaTh B HUX, JICTKO
IEPEXOMUTL OT PEIICHHs] OJHUX 3a4d4 K PEIIeHHIO APYIHX, HCKarh HECTAHJApTHHIE U
HCTPAJMIMOHHBIE IIYTH, 4YTO OCOOEHHO BaXHO N NPo(ECCHOHANEHON MOOHILHOCTH
CILCIMANKCTOB B YCIIOBUAX YCKOPECHHOTO PA3BUTHS TEXHHUKH, KOTA aMOPTH3AIMsA| TOCTIKEHUI

KOHKPETHBIX Y3KOCIIEIUAIBHBIX 3HAHMI IPOMCXOUT YPEe3BBIYARHO BEICT]O.

B pesymbrare 0CBOCHUS MUCHHIITHEBI 06YHAIOIMMICS TOMKEH 00IaMaTh CITely OIHMI
KOMIICTeHIHAMH:

CO0cOOHOCTHI0 K CAaMOOPraHU3aiy U caMmoobpazosaruio (OK-7);

CHOCOOHOCTBIO TIPENCTABIIATL AAEKBaTHYIO COBPEMCHHOMY YPOBHIO 3HAHMHA HaydHYIO
KapTHHY MHpa Ha OCHOBE 3HAHMs OCHOBHBIX IOJOMCHWH, 3aKOHOB M METOOB €CTECTBEHHEBIX
nayk u matematuxu (OITK-1);

CIIOCOOHOCTRIO BBIABIATH ECTECTBCHHOHAYYHYIO CYINHOCTH NLPOOJIEM, BO3HHKAIOIMX B

Xofe MpO(EecCHOHANBHOM  NCATENBHOCTH, MPHBICKATh JUIA HUX  pEIIeHHs  (QU3HKO-
MmaremaTudeckuit anmnapar (OITK-3);

CrocoOHoCTh 00pabaTLIBaTh U IIPENCTARIATh JAHHbLIC SKCIEPAMEBTANBHEIX HCCIEOBAHMI
(OIIK-5);
CIOCOOHOCTL K IIPOBEJICHUIO M3MEPEHHH M HCCIENOBAHMS DA3JIMYHLIX OOBEKTOB IO
3aganHoi Metomuke (I1IK-3);

B pesynbrare ocoenusi (QU3IMKH O0yHamommiics M0JDKEH  JIEMOHCTPUPOBATH
CIICAYIOLTHE PE3YTLTATH 00Pa30BaHU:

1) 3uare (OI1IK1):
GynmamenTanbuble (GH3MUCCKIE MOHATHS, 3aKOHbI, U TEOPHUM KIACCHYIECKOW M COBPEMEHHOMH
(W3uKK; YUCIEHHBIE IIOPSIKH BEJIMYNH, XapaKTepHBIe [Id PA3JIAYHLIX PasAeIoB (H3NKH;
OCHOBHBI€ 3aKOHBI ¥ IIPHHIUIL], KOTOPHIM IOJYHHSCTCS IOBEICHHE PazHOOOpasHBIX
(usuueckux Mozeneii, a Takxke, BEITEKAMOUIME U3 3TUX 3aKOHOB CJIEACTBHA M BO3MOMKHOCTB UX
IPUMEHCHHUS HA TPAKTHKE;




TCOPETHICCKUE METOJIBI IOCTPOCHHUS PEIICHNs pa3sHOOOGPA3HbIX 3214 10 ¢busnKe U METORE! 1
[IPUHITHIIL! IOCTAHOBKY DKCIIEPUMEHTOB B (DH3HKE;

OCHOBHEIE METOJIbI KOMIIBEOTEPHOM (PH3HUKH;

OCHOBHBIC IPUHIIUITBI CBA3H (PH3UKH ¢ IPYTUMH HAYKAMHU;

UCTOPHIO Pa3BUTHUS DUINKH;

BIUIAZ OTCYECTBCHHBIX M 3apyOeKHBIX YUEHBIX B PA3BUTHE (DI3HKH.

2) Ymern(OIIK-3):

HIOHATH IIOCTABICHHYIO 3aJady; OpPHEHTHPOBATHCS B KIACCHUECKHX U COBPEMEHHEIX
TNOCTaHOBKAX (yHIaMERTANBEHBIX U NPHKIATHEIX BH3HIeCKHX 3a/1auax;

IIPOBOXHUTE (PU3UYECKUH aHATH3 IPAKTHYECKHX 384

IpHOOpeTars HOBBIE HAYYHbIE U MIPAKTHICCKHE 3HAHH, OIMPAsCh Ha METOIBI QHBHKH;

TIPOBOAUTL  OKCNICPUMEHTEl M 00paGOTKy JaHHBIX C MCHONB3OBAHUEM COBPEMEHHBIX
HHGOPMAMOHHEIX ¥ KOMUBIOTEPHBIX TEXHOIOTHH, JeTaTh OPaBUNBHBIE  BBIBOJBI U3
COIIOCTaBJICHHSI PE3YIBTATOB TEOPHH U SKCIICPUMEHTA,

[IHPOKO  MCIOJIB30BATE HAYYHYO, CNPAaBOYMHYIO JHTEPATypy, HHTEPHET-HH(OPMAINIO B
Pa3TMYHBIX BHIAX JESTENLHOCTH,

UPUMCHATH HAYKOCMKUE TCXHONOIMH U TIAKETHI IPOTPAMM IS PEUTEHHA HPHKIAIHBIX 32714 B
oacTy GU3MKY M B APYruX 061acTAX IPohecCHOHATBHOMN JEATETHHOCTH.

3) Baapers(OITK-5;0K-7):

TEOPETHICCKUMHU METOJaMH Kypea oOmiel Gusuky;

MATEMATHHECKUM  AIlapaToOM COOTBETCTBYIOIUMM —TEOPETHHECKHM METolaM Kypea olmei
busnkmy;

METOAaMM aHAIU3a M PENICHUS 38184 M0 (PU3HKE;

alIapaToM HHTCIPaTbHOTO MCHYHCIICHHS /Ui PEIeHHMs Pasiu4HbIX 33749, BOIHUKAIOIMX B
(u3MKe, TEXHUKE, DKOHOMHUKE;

MCTOZIaMU  HCIIONB30BAHUSA KOMIIBIOTEPA, WHTEPHET-TEXHONOTMA NpH pPelIeHMH 3a1ad 110
puzuxe;

HABBIKAMHI PAOOTLI B COBPEMEHHOH (DHU3HUECCKON NaBOPATOPHH, METOIMKON MOCTAHOBKYE M
MPOBEJCHAsT (PU3MIECKOTO OKCIEPHMEHTA, HABEIKAME TPAMOTHOM 00paboTKH pe3yJbTAaTOBR
OIILITA U COIIOCTABJICHUS MX C TEOPETHYECKMMH TAHHBIMH,

HABBIKAME CAMOCTOATENLHON PabOTH, HABBIKAMH OCBOGHHS GOIBIIOTO 06BEMa HHMOPMALKH
Y PEIICHUSA CIOKHBIX U HECTAHIAPTHEIX 3a/[ad.



4. CTPYKTYPA U COJAEPKAHME JUCLUMNNIAHBI

OO0mas Tpy10EMKOCTh AUCIUILIMHBI COCTABIISET 12 3au€THEIX enuHEMI (432 yaca).

CTpyKkTypa IHcHUILTHHBI

Buner yuebHoit paGoTsi, O6wem (I)O]JMI-:.I TEKYLIEero
Ne Pazpmen BKJIFOYas CAMOCTOATEIIBHYIO yuebHoM KOHTpoJIs, hopMa
/1 JUCIUTUIHHE PaboTy CTY/IEHTOR H TPYI0EMKOCTS | paGOTEL ¢ OPOMEXKYTOYHOM
(Tema) o, (B wacax) NPUMEHEHUEM | aTTECTAIMU
§ % UHTEPAKTHBHEI
2|7 X METOZOB ( B
Sy & qacax/ %)
5} a, o=
P e |f
= E T e g| 95
5 |EESE|EE
5 |EE9¢e | B9k
= E S8 =& | = &0
1 MEXAHUKA 2 |1- |14 |8 18 40 10/25 Peiirunr-
7 KOHTponbNe]
2 OCHOBBI 2 |8 |16 |6 14 40 10/25 Peiiiar-
MOJIEKYJLIP, 15 KOHTpOJIb Ne2
HOU
OU3UKN U
TEPMOJIUHA
MUWKU
3 OJIEKTPOCT |2 |16-|6 4 4 10 4/28 Peiirymr-
ATHKA 18 KOHTpoJIb No3
Beero 3a2”™ 36 |18 |36 90 24/26 | OK3apmen
ceMecTp
4 |QJIEKTPOAU |3 |1-5|10 |6 8 40 6/21 Peittuar-
HAMUKA KOHTPOIENe]
5 KOJIEBAHI |3 |6- [16 |6 4 29 6/23 Peiitynr-
AU BOJIHBI 13 KOHTpOJIb No2
6 OITTHKA 3 |14-(10 |6 6 30 5/23 Peiitynr-
18 KOHTpOJb Ne3
Bcero 3a 3™ 36 (18 |18 99 18/25% Dk3anmen
ceMecTp
Hroro 2.3 72 |36 |54 189 42/29,5% OK3aneH/sK3aMeH




TemaTuueckuii IIaH MACIUIIJIMHBI

I. Mexanuka

1. Beenenwe. [Ipeamer puznku. MeTon (PU3MYECKOTO HCCIICJOBAHMIL: OITBIT, THIIOTESa,
SKCIEPUMEHT, Teopust. Baxnelinme srans uctopun dusuxu. Pors 3Ky B paBBPl\TI/IPI TEXHUKH
U BJIUSIHAC TCXHUKH Ha PasBUTHE GU3UKH. PoJIb QM3UKH B cTaHOBIIEHUH nmxerepa. CBs3b
(hM3HKH ¢ IpyruMHE HayKamu. Y CIexy COBpeMeHHOM 11)532197 8

2. Hekorophle cBefieHus u3 MaTeMaTHKy. Pojlb MATEMATHKH B u3yyernn Gpuznky. GysKiun
1 MX ponsBojiHbIe. VHTerpuposanne. O cMbIciie IpOU3BOMHOMN 1 UHTETPaNa B IPUITOKEHUH K
usmaeckum 3amauaM. DIIEMEHTH BEKTOPHO!M anreOphl: ONpeseIeHHE BEKTOPA, cno%ce HUE
BEKTOPOB, YMHOXKCHUE BEKTOPOE, uddepeHIupoBatre BEKTOPHEIX BEIAUKH.
Juddepentmansapie ypaBHeHHS. DileMeHTApHbIE CBEIEHUS U3 TEOPUH BepO}ITHOCT#/I.

3. KuremaTnka mocrynaresibHOro apuikenns. Knoemaruka kak pazaen MexquKH
Mexannyeckoe JBIKeHUE Kak Ipocreiimas (opma nBEKeHUS MaTepun. MatepranbHas Touka
(wacruma). Cucrema oTcyera. WEueprmantHLIe CUCTEMBI OTCYETA. Paguyc-sexrop. HpHHan
oTHOCHTenbHOCTH [anmies. Tpaexropus. Pagnyc KpHBH3HEL TpacKkropuu. J] [HHeHHaﬁ CKOPOCTh 1
IIMHeHHOE ycKopeHue. TaHreHIMatbnoe 1 HOpMATbHOE yekopenus. Cea3b MEKILy HKHBHHHMH u
YTTIOBBIMY KUHEMATHYCCKAMU BenmyuHamy. [locTynatensHoe ABrkeRne TREpIOro Jpena.

4. JlnnaMuKa MOCTYIATENBHOTO JBHKCHHSL. JlMHaMuKa Kak pasjgel MeXaHuKH. hepBLII/I
3aK0H HproToHa ¥ HOHSTHE HHEPLIUATEHON CHCTEMBI OTCUCTA. Bropoii 3axon HLIOTdHcL u
IIOHATHC CHIIBI, MACCHI M UMITYJIbCA. Y PABHEHHE JABIKEHUS. TPeTHii 3aKoH HLIOTOHa U IpeIelIbl
ero npuMennMoctd. Henmneprnansasie cucreMer oTcuera. AGCOTOTHEIE | OTHOCI/ITd‘J'I}SHLIe
CKOPOCTh M ycKoperue. Cuibl naepumn. [lenTtpobexnas cua. Cua Kopnonuca. Cucrema

\
MaTepHAIIbHBIX ToYeK. [lenTp HHeprmu (1leHTp Mmacc). Teopema o nBrKEHIT L[EHTPa UHEPITHH.
\
5. BpanjarensHoe ABMKEHEE TBEPIOro Tena. IIoHITHe a6COIHOTHOrO TBep,uoro‘Tena

|
Mowment cuibr. MoMenT umityiibea. MoMeHT HHEPIHH. Teopema IlTeitnepa. YpaBHm
MOMEHTOB (CBsI3b MOMEHTa MMIIYJThCA C MOMEHTOM CHIIBI). YpaBHeHHe BpAINATEIbHOrO
JBIDKCHMSL TBEPJIOTO Tejla OTHOCUTENBHO HEIIOABIXKHOM ocH. KuHeTnueckas 3Hepm§‘[

Bpalaromerocs TBeporo tena. [ mpockonudeckuit apdhext. CBoGOIHBIE OCH. |

6. 3aKOHBI COXpaHeHHs. 3HAUCHUE U COIEPKAHKE 3aKOHOB COXpaHeHHUs B MEXaHKKe. 3aKOH
COXpaHEHHS AMILyTIbca. ONHOPOAHOCTE NPOCTPANCTBA. PeakTiBHOE NBMIKEHHE. S3aKOH
COXPAaHCHHS MOMCHTa UMITYJIbca. Msorponns mpoctparcTsa. PaGora, sHepruts, MOITHOCTS.

Ces13b MeXXy HOTEHITUATBHON dHeprueit u cuitoif. [TOHATHE CHIOBOTO TOJIAL Kowcepsarushsle u
HCKOHCEPBATHBHBIE CHIIBL 3aKOH COXPAHEHHs SHEPIUH B MexaHuke. OTHOPOIHOCTS | BPEMEHH.
KOHCCpBaTI/IBHaSI U IACCUIATUBHAS CHCTEMBI. ‘

\

7. DIEMEHTRI MEXaHWKH KUJIKOCTEH B ra30B. OBLIHE CBOMCTRA KETKOCTEH I réﬁsma
YpasHenne nemkenus B hopme Jiinepa. [Tore ckopoctei, maum 1 TpyOKM TOKA. VpaBHeHHe
HEPa3sphIBHOCTH. Y paBHeHue beprymy. CucreMa ypaBHEHHI ra30IuHAMUKI. B;I3K0p115
Teuenne Baskoit sxunxoctr. ®opmyna [Tyaseiis. JlamunapHsLi ¥ TypGyIIeHTHBIA PEFKUMBI
Tedenus. Iupkyssius ckopoctd. [ToTeHIMATEHOE H BEXPEBOE ABMIKEHMS. JBrKcHYE TET B
XKUIKOCTAX U Tazax. Teopema Xykosckoro.




8. DIleMEeHTHI CHENMUANTBEHOM TEOPUH oTHocuTenbHOCTH. [Tpuaimn ()THochenLhocm
Ounmreiina. Pons CKOpOCTH ¢BeTa. IlocTynar nocrosacTBa CKOPOCTH CBETA. MpeoészOBaHHﬂ
Jlopenna. JlopeHiieso COKpAICHUE JUINHEI ¥ 3aMeJJICHUE BPEMEHH. Penﬂ'_mBmTcmﬁ AMOYJIBC.
BzaumMocss3e Macchr n sueprun. Jlepekt mace. Dueprus cBsazu. CooTHOEH e MC)I?{I['}’ OJIHOH
SHCPrHel M UMITYIIECOM YaCTHIIBL I'pannia mpuMeHMMOCTH KNACCHYECKOH (HLIOTO#{O:BCKOI‘/I)
MEXAHUKU. ‘

IT . OcHoBBI MosteKY IAPHON GH3UKH 1 TEPMOUHAMUKH

9. MoneKkynapHo-KHHeTHYeCKAs TEOPHS HIEANLHOrO Ia3a. OCHOBHEIC oyoxeHus
MOJICKYTIPHO-KUHETHICCKON TCOPHY BemecTBa. MUKPO- 1 MaKpOCOCTOSEMS CI/ICTelebI.
Maxkpockomnmaeckne napamerpsr. [ToHsTHE HICATBHOTO ra3a. MonekynapHo-KHHETHIECKOe
TONKOBAaHUE TEMIIEPATYPhL. HHCIO cTeneHel cBOGO B MOTEKYIIHL. BryTrpenHss SHeprus
UJIEAIBHOTO ra3a. 3aKoH %paBHOpacnpez[eneHHﬂ OHEPTHH IO CTereHsaM cBoOo bl Jlapienne rasa ¢
TOYKM 3pCHUS MOJNEKYIAPHO-KUHETHYECKOH Teoprl. OCHOBHOE ypaBHEHHE MOJIeKyJ:'UIpHO —
KHHETUYECKOM TEOpUH. YpaBHEHHE COCTOSHHUS HIEaNbHOTO ra3a (ypaBHerHe KﬂandﬁpOHa -
Menyeneera) . |

10. DytemenTrI KTaccHyeckoii cratueTuky. JJUHAMAYECKHIE M CTATHCTHIECKIE
3aKOHOMEPHOCTH B (u3uxe. CTATHCTUUECKUI METO HCCIIe IOBAHMS CHCTEM. dasoBoe
IIPOCTPAHCTBO, (ha3oBast TouKa, paszoas sueiika. [IoHATHE O byHKITHH pacnpe;leneﬂinﬂ.
Crarncrryeckoe yepentenne. Pacnpenenenne Makcsenma (pacnpesenenue MoJIEKYI o
abCOMOTHBIM 3HAYCHHUSM CKOopocTH). Cpenrue CKOPOCTH MOJIEKYII. BapOMeTpI/IIIeCK%DI bopmyira.
Pacupenenenue Bonbrmana. Pacnpenenerne Makcpenma — Bonbimana. |

|

11. Peanbuete ra3pr. CHIbI MEKXMONEKYTISPHOTO B3AaMMO/ICHCTRIS B TA38X. VpajsHeHHe Ban-
Acp-Baankca. MsoTepMbr peanbHOro rasa. MeracTabuibHbie COCTOSHUS. Kputudeckoe
COCTosAH#e. BHYTPeHH A SHEpT s peanbHoro raza. Dddext Jxoyns — Tomcona. CmﬁmeHHe rasoB

U IIONYYCHUE HU3KUX TEMIEPATyp.

12. CpoiicTpa xuaxocteil. XapakTepHCTHKA KUIKOTO COCTOSHIS. Crpoenne sxmakocreit.
bmmxuuii nopsnok. IToepxaocTHOE HaTsxenne. CUIBL, BOSHUKAIOMHE Ha KPUBOH TIOBEPXHOCTH
xunxoctd. opmyna Jlannaca. VenoBus paBHOBeCHs Ha TpaHMIIE nByX cpei. Kpaesoit yroi.
Cmauvpanue. KanunispHele sBneHus.

o |

13. CroiicTBa TBEPIFIX TelI. AMOP(OHBIE i KPHCTATHUECKHUE TEIA. Kpucramnuueckas
pemietka. anbHui MopsioK. Yupyras u miactadeckas gedopmarun. 3akok [yka. eexTrr B
Kpucrauiax. JKunkme KpucTasuibl.

14. daszoesie pasHoBecus u (ha3oBsie nepexonst. Dasmr BCINECTBA. Y CIIOBHSI PABHOBECHS
¢a3. Uenapenne n xonpencanys. [liasicHne 0 KpuCTATH3AIT. Ypasuerne Kianeipona —
Kmaysmyca. @asopast nuarpamma (nuarpamMma coctosss). Tpoiitas Touxka.

15. DIeMEHTHI TeOpHH CTONKHOBEHKH. [TOHATHE CTONIKHOBEHYA. VYupyroe u Heynpyroe
cronkHoeHus. Ipunensuoe paccrosame. Paccesane wactun. Cpenuss 1mida 01306%Horo
npobera. [TpuHINT HETAIBHOIO PAaBHOBECHS.

16. Dnemente Gusnaeckoii kuneruky. [ToHsTHE 0 BU3UUCCKON KMHETHKE. HepasHoBecHEbIe
cucreMel. Bpemst penaxcanuu. SApnenns nepenoca. Jluddysus. Kosddurment ,umbcﬂymn.




Temnonposoxrocts. Koaddumment Temnonposommocta. BaskocTs (BHyTpeHmHee TpEHI/Ie)

KOB(i)(bI/II_[I/ICHT BA3KOCTH. ,I[I/IHaMI/I'-IeCKaH U KHHECMaTH4CCKas BA3SKOCTD. ;

17. lleppoe Havano repmoauuamMuki. CTaTHCTHYSCKUI 1 TEPMOANHAMUIECKUA METOIBL.
Tepmomunamuyeckas cucrema. TepmoauHaMudecKuit porece. OCHOBHBIE TEPMOIHAMUYECKHE
TIOHATUS: BHYTPEHHAS SHEPTust, paboTa, Temnota. GopMyTHpOBKY IIEpROTO Havala
TEPMOJMHAMHUKH. Y paBHEHYE IEPBOro Hayajla TePMOITHAMUKHY. T emIoéMKOCTb. 3aBUCAMOCTD
TENIOEMKOCTH HICANBHOTrO rasa oT Bu/ia poriecca. Gopmyita Maifepa. PaGoTa, coBepimacmast
ra3oM Py M301poIieccax. DHTANBNUS (TeIIoBas GYHKIYA). A1HabaTHaecKuii npoﬁecc.
TennoéMkocTs TBEPALIX TEIL.

18. Bropoe Hauano TepMoMHAMUAKH. PaBHOBECHBIE H HEPABHOBECHBIE COCTOSHIS
cucteMbl. O6paThmbie 1 HeoGpaTuMEle Dporeccsl. Kpyrosoit mporece (IUKI). (I)opMyJIHpOBKI/I
BTOpOro Havyana TepMoauHamuky. Luxn Kapro u ero KITI[ mis uneansHoro rasa. "ﬂeHJIOBLIe
ABUTATEN U XONOIIBHBIC MamuHbl. Makcumansubiit KIT/T TeruioBoro aeurarers. OHTpOHHﬂ
CrarucTivecknii Bec (TepMOIHMHAMUYECKAs BEPOATHOCTB). 3aKOH BO3PACTAHM SHT}POIII/II/I
CTaTncTryeckoe TONKOBAHUE BTOPOTO HAYalla TepMOTHHAMUKH.

II1. DneKTpHIeCTBO M MATHETH3M

19. Snementrl Teopuu most. CKaNspHBIC H BEKTOPHBIE OIS B QH3HKC. Tpaz[mH’
CKaJIIPHOTO 110 JMBEPreHIysa BEKTOPHOTO MMOJisL. POTOP BEKTOPHOTO OIS, OnepaTop
["amunproHa (oneparop «uabnar). Oneparop Jlamnaca («ramacuany). HekoTopsie
MHTETPAIILHBIE TEOPEMBI.

20. Hanpsk€HHOCTR DIIEKTPOCTATHYECKOrO 110JIs B BAKYYMe. DIEKTPHUECKHi 3aps.
CoxpaHenne 1 HHBAPHAHTHOCTE 3apsiia. JIUCKpeTHOCTD 3apsana. 3akoH KynoHa. Ionstue
3MEKTPOCTATHIECKOTO 110715, CHIIOBBIC JIMHUK (JIMHAM HampspkeHHocTH). [puaimm |

CYNEepIOo3UIUK dIIEKTPOCTaTUYeCKuX mofeid. IoTok Bekropa HanpsxeHHocTH. Teopema Iaycca
|
JUIS 3JIEKTPOCTATHYECKOTO 110JIs B BaKyyMe U eé CBs3b ¢ 3akoHoM Kyiona. [ [H(b(bep@uuanma;{

(opma Teopeme I'aycca. [Ipumenenue Teopemnr ['aycca s pacuera moeit. i

- \
21. LloTeHIMan 3MEeKTPOCTATHIECKOTO JTOA B BaKyyMe. PaboTa CHIl 2IIeKTPOCTATIYECKOTO
ot HUpKy sy HaIpsSyKEHHOCTH 3NIEKTPOCTATHYECKOT0 oS, PoTop HaIIpsI)IcquOCTH

BJICKI‘pOCTaTI/I‘-I€CKOFO 110JI4. HOTCHHI/IEUILHOCTL (KOHCGdeTI/IBH()CTL) BJIE‘KTpOCTaTI/IﬁIC(/KOI‘O
IOJIA. HOTCHHI/IaH Paznoctn ITOTCHITHAJIOB. Ces3b MCKAY MOTEHIUAJIOM U HANIPSIXKCHHOCTHIO
AJICKTPOCTATHYCCKOTO II0JIA. YPaBHeHI/Ie Jlamaca. 3JI€KTpI/I‘-IeCI< Wi TPIIOJIb. rBTIeKTJ;/Iq [CCKHM
MOMCHT AUIIONA (I[I/IHOJILHBII/I MOMeHT) HOTCHHI/IEUI W HAIIPSXKECHHOCTE IIOJIA lI]'/IHOJIﬂ MomenT
CHlI, ,I[GI/ICTBYIOH_[I/II/I Ha JUIIOJIb BO BHEUIHEM 3JICKTPHUUICCKOM IIOJIE. SHGPI‘ILJ. JI]/IHOJIg B
JJICKTPUYICCKOM II0JIC. |

22. DiekTpudeckoe mole B AuaneKTprkax. CBOGOIHEIE H CBI3aHHbIE 3apsIb] B BELECTBE.
Croponnue 3apsnpl. [TonsapHbIe B HEOJPHEIE MOJIEKYIE!., THITBI UIIICKTPHKOB. I/I&)HHaﬂ,

3JIEKTPOHHASL ¥ OPUCHTAMOHHAS NOApU3aLHH. [[onsIpr3yeMOoCcTs MOIEKY IEL. ‘

Honsipuzosarmocts (BexTop Honspu3ayn). OMHOPOAHAS H HEOJHOPOIHASL HOJI;IpI/Is‘auHH CBs3p
OJIAPU30BAHHOCTH C TIOBEPXHOCTHOM IIOTHOCTBIO MONSPH3AIIHOHHOIO 3apsiid.
Ju3iekTpreckas BOCIPAMMYMBOCTD BEIECTBA 1 6 3aBUCHMOCTE OT TemIlepaTypsl, Teopema
[aycca uist 511eKTPHEECKOTO OIS B MBNEKTPHKE. DIEKTPHYECKOE CMEIIEHHE (JIeKTPHIecKast



MHIYKUHS) B TA3JIEKTPHKe. J[uaekTpadeckas IPOHUITAEMOCT Cpeibl. Brruucienue
HAIIPSOKCHHOCTH SIICKTPHYECKOTO IIOJIS B IUDIEKTPUKE. | pAaHUYHEIE yCI08Hs I |

|
ONIEKTPUTIECKOTO TOJIS HA TPAHHIIE pasfiena “/MINEKTPUK — IUSIEKTPHK . CernerosiekTpukmy.

|
23, BHGKTDI/I‘-IGCKOG 1I0JIC IPOBOJIHUKORB. PacnpeﬂeneHI/Ie 3apAI0B B ]IpOBOI[HI/Ih(e.

OJEKTPOCTATHIECKOE TIOJIE BHYTPH H CHAPYKH npoeoanuKa. ['panuunsle ycnous Ha rpaHuIle
“IPOBOJHHK-BAKYyM”. DIEKTPUUCCKUE CBOHCTRA IPOBOJAIIEH 060IOUKH, SHGKTpoiCTTaTI/I‘IGCKa}I
3aimTa. Meton n3006pakeHuii. I'pasuunkie yenosus Ha CpaHuIe "npOBozl,HH:K-nHameKTpHK".
ONEKTPOEMKOCTD YeIUHEHHOTO IPOBOIHMKA, CHCTEMbI IIPOBOJAHUKOB H J[cc»H:ﬂeHcaTdipa.
OneKtprYeckas SHEPTHA CHCTEMbI TOUEUHBIX 3apsI0B. JHEPIrHUs 3aPHKEHHOIO IPOROJHIKA,
CHCTEMEI TPOBOJHUKOB U KOHEHCATOPA. DHEPIHS 3MEKTPOCTATHIECKOT0 T0JIs. OObEMHAS
IUIOTHOCTD SHEPTHH JIIEKTPOCTATHYECKOTO TIOJIS.

24. IocTosHNbIH SeKTprdecKuii Tok. XapakTepUcTHKT BNIEKTPOCTATHIECKOTO TOKA:
IUIOTHOCTE TOKA, CHIIA TOKa. Y CITOBHE CYIICCTBOBAHNUS AIIEKTPHUECKOTO TOKA. CTOpﬁi)HHI/Ie CHUTBL
PasHocTe noTennuanos, Hanpskenue, snexrpoasmwxkymias cuna (3J1C). Kiacenyeckas
SIICKTPOHHAS TCOPUS AJIEKTPOIIPOBOUMOCTH METAIIIOB. 3akonsl OMa i ,Z[:acoyﬂﬂ-ﬂqﬂua B
maddepeHnransHoM (bopMe. 3axonsr OMa u Jxoyus-Jlenia B HETErpatbIoi dopme. 3akon
Oma 11t HeoIHOPOHOro yyacTka rend. Ilpasuna Kupxroda. Hemocrarourocts Kniaccuqecxoﬁ
SIICKTPOHHOM TEOPHH ANIEKTPOIPOBOINMOCTH.

25. DneMeHThl GU3HYeCKOH SIEKTPOHMKH. ONEKTPHYECKHH TOK B BAKYYMe. SHbKTpOHHaﬂ
amMuccHs. Pabora BBIX0/a SJIEKTPOHOB M3 METAILIA. OuekTpryeckuit Tok B rase. [Ipopeccer
MOHM3AIMY U peKoMOnHauy. PaGoTa nonusammy. IloTennnan nonusammmy, YnapHasjl
vonusanusi. HecamocTostensHblit razoBsiii paspsag. CaMocTOATe BB ras0BbIi p&ﬁ)ﬂn. BoibT-
aMIICpHAA XapaKTePUCTUKA 'a30BOT0 paspsyia. Bumsr paspsamos.

26. [lnasma. ITorsrre o miasme. CriocoGbI co3Manys TIA3MEL. KBasuHedTpansnocTs
I1a3MBIL. DJIEKTPOIPOBOIHOCT IIa3Mbl. JeGacBekuit panuyc (nebaeBckas JUIMHa)
9KpaHupoBaHus. [lnasmennas yactota. HuskoteMneparypHas miasma u ec anMeHeTHHe.
Beicoxoremneparypras miasma. [Ipo6nema ocyecTBienns YIPABIAEMOI0 TEPMOSICPHOTO
CHHTE3a.

27. MaruuTHOE 11076 B BaKyyMe. 3aKoH Amiiepa. MarauTaas HHAYKDUS. 3aKkoH buo —
Casapa (3axon bro — Casapa — Jlamnaca). TIoHSTHE MATHATHOTO ITOJISL. [Npaaimmn cyﬁepnosnupm
MarduTHbIX 1oieii. Cuna Jlopenna u cina Amnepa. BUTOK ¢ TOKOM B MATEHTHOM Hdne.
MarsuTHbii MOMEHT. MOMEHT ciuI, eHCTRYIOmuMil Ha PaMKy ¢ TOKOM BO BHEINHEM MArHHTHOM
1o7Ie. MarHuTHOE 1I071e MPSAMOJIMHEHHOTO B KPYLOBOIO TOKOR. Hupxynsmus BeKTopA MaruuTHOH
HHITYKIIH. 3aKOH MOJIHOTO TOKa (TeopeMa O MUPKYIAIMH HHIYKIIMH MATHITHOTO oSt ) B
Bakyyme. IIpuMeHenue 3akoHa MOJITHOTO TOKA [l pacyeTa MATHUTHBIX Toyel. MarnuTHoe ome
JUTMHHOTO COJIEHOM/1a U Toponjia. MarautHoe B3auMoaeicTBre TOKOB. Eununa cuis Toka —
amriep. Brxpepoe mone ABrKyImerocs sapsia. MHBapHaHTHOCTS DIIEKTPHUYCSCKOTO 3aps/ia.
MarauTHOe Tone Kak pessTHBHCTCKEI 3 heKT.

28. Jlpmxenue 3apsukeHHON YACTHIIBL B HIEKTPHUECKOM M MATHUTHOM TIOJSX. Hpmxenue
3apSHKCHHOM YaCTHIBI B IEKTPHYECKOM M MATHUTHOM 10Jj1siX. | lonsitie 06 AIICKTPOHHOM OIITHKE.
Oddexr Xomra. VekopuTenm 3apsskeHHbIX YaCTHIL,



29. MarawTrOe moie B Bemectre. [TOHSTHE MATHHTHOrO MOMEHTA ATAMA. Mn‘kplo- u
MakpoToKH. Monexymspiibie Toku. HamaranuerrocTs (Bektop HaMarnuwaABanms). MarsuTHas
BOCIPHAMYHMBOCTD BEIECTBA U €€ 38BUCHMOCTE OT TEeMITEPATyPbL. 3aKOH TOJIHOT0 T0Ka (TeopeMa
O IHPKYJIALIA HAIPSHKEHHOCTH MArHUTHOTO TIOJIA) B BelecTe. HanpsmkEHHOCTh MATHHTHOTO
10JiA B BeINECTBe. MarauTHas IPORUIAEMOCTS cpeabr. HIyKIus: MarHUTHOTO MO B
BEIECTBE. ['PAHMYHBIC YCIIOBAS JUIS MATHUTHOTO MOJIA HA TPAHALE Pasfea JBYX cfpe;z. Thrsr
marneTrkoB. Touka Kropu. lomens. Kpupas HaMarnnuupasms, |

30. OnekTpomaruuTHag mHAYKIIS, ONBIT ®apanes. Marautasii norok. DJC iI/IHI[YKHHI/I.
OCHOBHO# 3aKOH 3JIEKTPOMATHUTHOMA MHIYKIAH (3axon Dapajest). BEIBoJ{ OCHOBHOrO 3aK0Ha
JNEKTPOMArHUTHON MHAYKIMH U3 3aKOHA COXPAHEHHS SHEPTHH, & TAKKE Ba OCHOBE ‘
3IIEKTPOHHOM Teopu. [1pasuio Jlenna (sakon Jlenna). SIsnenue CaMOUHIYKITHM. :
NunyxrusrocTs. IHAYKTHBHOCTD JUIMHHOTO CONEHOMNA. TOKHM 3aMbIKAHMS I pa3MB*KaHI/I§I eI,
SBeHre B3aMMHOM MHAYKIAK. B3auMHas HHIYKTHBHOCTS. OHeprus MarkuTHOTO o

OO0BbEMHAs IIOTHOCTD SHEPTHH MATHUTHOTO TIOIS. |

IV. Koste0anust 1 BOJIHBI

31. Mexannueckue konebanns. CBoGOIHbIE (cOOCTBEHHEIE) U BEIHYKNCHHBIE KOJIeGAHM.
Honstue 06 aprokoneGanusax. uddepennpansmoe YPaBHEHHE rapMOHUYECKIX KOI‘Ieﬁ;aHI/If/'I u
ero perenne. XapaKTepHCTUKHE TApPMOHMYECKIX KoyeGannii. [IoHsTHe o I“apMOHI/I‘-IGiCKOM 51
AHTApMOHHYECKOM ocunﬁmTopen WN3zoxpornocTs xoneGanuit. DHeprus I‘apMOHI/I‘-IeCjKI/IX
Kkonebanui. Cloxenre OIMHAKOBO HAIPABICHHBIX (CKaJsIPHBIX) TapMOHMIECKIX Kdne6aHHﬁ.
Merox BexropHo#t suarpammer. buerns. Cloxenue B3anMHO TIEPIEH /UKy TAPHBIX (BEKTOPHBIX)
rapMoHIdIecKkux Konebanuit. Guryprr Jluccaxy. Huddepernmuansuoe ypaBHeHMe 3a1rryxa10m1/1x
KOJICOAHNMH 1 €0 pellenre. AlepruoaudecKnii mponecc. YacroTa i Ko harment 3aryxanus.
Jlorapudmuyecknii nexpement sarTyxaHus u JI06POTHOCTE KOJIEGATENLHOM CHCTEMBI,
Huddepennpanbroe ypaBuenre BEIHYKICHHEBX KOIeOAHMH 1 6ro petienne. AMIuTyna 1 dasa
TIpY BRIHY)KICHHBIX MEXaHHIECKHX KoneOanusx. MexaHmIecKuii pe3oHarc. Pesonancuse
Kpueble. COOTHOMERHE MY (azsaMu BEIHYKIAIOMIEH CHITEL H CKOPOCTH IIPA MEXaHUIECKOM

pesoHance. CriekTp Konebanui, oniTre o pasnoxkernn Oypse.

32. Mexanudeckue BOJNHBI. MexanusM 06pa30BanHust MEXaHHIECKIX BOJH B yrq:)yroﬁ cpere.
IIpononsuete u nonepeurnsic BoHEL. BonHOBOE ypaBHEHHE U €ro penenue. ["apMOHIYECKHE
BOJIHbL ¥ MX XapaKTePUCTUKY. Y HapHble BONHEL [IpuHIAT cynepno3uuuy BoJiH 1 rp:a}mua ero
npuMeHuMocTH. PazoBas CKOPOCTE U IUCIIEPCHS] BOMH. BOIHOBOM makeT 1 IPYIIIOBAs CKOPOCTS.
Ilousatue o xorepertHoCTH. MHTEpdeperims Bomm. CTOSIME BOJIHDL Sddext Jomngpa mt
3BYKOBBIX BOJIH. YJIETpa- U MHPPA3BYKH.

33. DuekTpomarauTHbIe Konebanus. JluddepeHupnansuoe ypaBHeHue KojaeOanmii B
KonebartenbHOM KOHType U ero pemenue. Juddepennuansuoe ypasHerue 3aTyXaroIInX
SIICKTPOMArHATHLIX KoNeOaHu U ero pemrenue. YacTota u KoohUIEenT 3aTyxaHus
JIEKTPOMArHUTHOro Konebanus. JlorapudMudeckuii IeKpeMeHT 3aTyXaHni | 1106poﬁH00Tb
KoHTypa. uddepeHnmanbuoe ypapHEHHe BHIHYK/ICHHBIX 3MeKTPOMATHATHEIX KoneGanmit 1 ero
peurenye. AMIDIUTY A U (a3a IPH BBIHYKIECHHBIX JIEKTPOMArHUTHBIX KONCOAHHIX. Pesonanc B
KOJIeOaTe/IbHOM KOHTYpE. Pe30HaHCHbIe KpUBBIE IS HAIPSDKEHUS | CUITHI TOKA. HepieMCHHBIIL/’I
TOK.




34. DmexTpomarauTHbIe BoHEL DapajieeBckas 1 MAKCBEILIOBCKAs TpaKTOBKI/Ii SIBJICHUS
JNIEKTPOMArHUTHOMN HHyKIuK. ToK cMelrens. DIekTpoMarHuTHOE TIoJLC. Cucrema ypapHeHumii
Maxcpenna. Bonrosoe ypasaenue mia SNIEKTPOMArHUTHOTO OIS U €70 pelrerne. CKopocTs
PacIIpOCTPAHCHHS JJIEKTPOMAIHUTHEIX BOJIH B cpegax. OCHOBHLIE CBOMCTRA ONEKTPOMArHUTHBIX
BomH. Bexrop IoitrTrHra. FMIryiise 31eKTpoMarHuTHOrO TOJ. Wznydenue gumo .
Huarpamma HarpasienHoctn. Sddexr omnepa mis 3NIEKTPOMArHUTHEIX BoJH. I1Ikarna
3JICKTPOMArHUTHBIX BOJIH.

V. Ouruka

35. PacupocrpaHeHre cBeTa Yepes TpaHumIly BYX e, DJeKTpOMAarIATHAS n}%npona
ceeta. [Ipunmmm [folirenca. 3akOHbBI OTpaXeHUS U TIPCIOMIIEHUSI. AGCOJIIOTHEI 1 |
OTHOCHTENLHBIA TTOKa3atesy mpenomiuenus. Ilonnoe BHyTpenHee oTpaxerye. CBeTqBBouH.
['eomeTpraeckas onmTyKa Kax NpeeIBHEI CIIydail BONHOBOM ONTHKH. Ol THUeCKIE |
HUHCTPYMEHTBL

36. Unteppepennus cera. MOHOXpOMATHYCCKUE H HEMOHOXPOMATHIIECKHUE Bql)niHbI.
IprAnmn cyreprosHIuu 1 MHTEHCHBHOCTS HPH CIOKEHUY CBETOBBIX BOJH. BpeMeﬁHziﬂ
KOrepeHTHOCTS. Bpemst n jmvna korepentHocty. [IpocTpancreennas KO]?GpeHTHOCT“F. Pamuyc
KorepeHTHOCTH. OnrHyeckas NmuHA myTd. OnTHYeckas pasHocTh Xoa. Pacaer
MHTeP(QEPEHITMONHON KAPTHHEI OT JABYX KOT€PCHTHBIX HCTOUHHKOB. I10TI0CE! paBHoﬁ TOJIITUHBI U
paBHOTO HakyoHa. MHorony4esas unrepdeperims. CrocoOs Moy eHus KOI€peHTHBIX JIyYeii.

Hurepdepomerpsr.

37. Judpaxmus ceera. Ilpunrmn [rolirenca — ®penens. Metos zom Openerns. i
lpsmonuueiinoe pacupocrpanenue ceera. Jubpaxis ®penens. Judpaxiust Operens ot
KpYIJIOTO OTBEPCTHS U KPyrinoro jucka. Judpaxius Openeiis oT kpast HOLYIIOCKOCTH.
Crupans Kopuro. Jludpaxims Gpayarodepa oT GeckoHETHO IMHHOMN TIPSIMOIE IIeJTH.
Hudpaxumonnas pacxoxamocts. Jludpakums ot oJHOMEPHOIH TG PaKIHOHHON PEILEeTKH.

Paspemaromas cioco6HOCTE OnTHYecKUX HHCTPYyMeHTOB. [IoHATHE 0 royorpagum. |

. |

38. llonspusanus ceera. EcTecTBeHHBIN B MONSIpH30BaHHBIA cBeT. CTeNeHs nohﬂpmaunn.
llonspusanus cBeTa PN IPEIIOMIICHAY H OTPAYKCHUA. 3aKOH Bprocrepa. [lonspusamus mpu
JBoHHOM nydenpesomnenuy. OGBIKHOBEHHBIA 1 HEOOBIKHOBEHHEII Ty UH. Onmqecﬂiaﬂ 0Ch
Kpuctamia. [ToJsponnst u moApu3anuoHHEIe IpU3MbL. [ToIIpH3aTOPH 1 aHaﬂmaToipB][. 3aKoH
Martoca. [1o11yBoTHOBbIE U YeTBEPTHBOIHOBBIE MIACTHHKH, VICKyceTReHHAS ONTHYCCKAs
anu30Tponus. ONTHYCCKas aKTMBHOCTE BelnecTa. DddexT Dapases.

39. lucuepcus crera. 3aTpyiHeHns B QJIEKTPOMATrHUTHOMN Teopuu MaI(CBeJ‘IJIa.l
HopMmansrasg u anomansHas auctepend. MeToap! HabIIOACHNS NUCIIEPCHH. ﬁFIpHSMQ{WRCKHﬁ n
IU(QPaKIIMOHHBIN CIIEKTPEL. ONEKTpoHHAS TeOpHs Juctepcenu ceera. Ilormomnenne cBeTa. 3aKOH

byrepa. I]BeTta Ten 1 CeKTpPBI IO TOMIEHNSL.

3. OBPA3OBATEJILHBIE TEXHOJIOT U

|
* JlexuuoHHO-ceMMHApCKas CHCTeMa OOYYeHHS (TpaiHIMOBHBIE JNEKIUOHHEIC W

Ta0OpATOpHBIE 3aHATHA) C MCIONB30BAHHEM IPEIMETOB My3es JTCKI_[I/IOHHBIX
AEMOHCTpANi H YCTPOHCTB QU3HIECKOro NpakTHKyMa.



o [lpuMeHeHHe  MyNBTUMEIHa — TEXHOJNOLHIL: IPOBENCHME  JIGKIMOHHEIX |
MPaKTHYECKUX  3aHATHH ¢ HCUOJIB30BAHHEM KOMITBIOTEPHBIX IIpE3EHTAIHH,
ACMOHCTPAIMOHHBIX  BUJICOPOJHKOB C MOMOIBIO KOMIIBIOTEPHOIO IIpOEKTOpA,
OBM u Teneskpana.

*  Mu}opMannoHHo-KOMMYHUKAITHOHHEIC TEXHONOIHH IS MOHHUTOPHHI'A, KOHTPOIISI
1 OLCHKI TEKYIIEH yIeGHOH NeSTeNBHOCTH CTYEHTOB (MHTEPHET, Skype, yuebno-
MeToauYecKui Kommiexe Bal'y wa mmardopme Moodle u ap.).

®  JIeKIMOHHBIC U NPAKTHYECKUE 3AHITUS KAK Hay4YHbIe KOHPEPCHIWH 110
pe3ynbTaTaM  JOKJIAJOB CTYACHTOB

® Pa3sbop KOHKPETHBIX CHTyaruif

6. OILEHOYHBLIE CPEJCTBA AT TEKYHIET'O  KOHTPOJIS
YCHEBAEMOCTH, ITPOMEKYTOYHOW ATTECTALIUA TI0 UTOI'AM

OCBOEHHMSI JUCHHUILUIMHBI U YYEBHO-METO/IMMECKOE
OBECIIEYEHUE CAMOCTOSITEJLHOM PABOTHI CTYJIEHTOB.
Cemectp 2

*  Bompocw 1as noaroroBky K PEeATHHT-KOHTPO. 110 Nel
1. Kunerunueckas SHEPIHs BpaIlalomerocst TBEPAOro Tena (¢ BLIBOAOM).
2. Yacruna Maccoif m ABIIKETCS 3aMEUICHHO 10 OKPYXXHOCTH C LEHTPOM B Touke O co
CKOPOCTBIO U, YKa3aTh Ha PHCYHKE HAIIPABIICHHS BEKTOPOB YII0BOIT CKOPOCTH (4,
MOMEHTa UMITYJILCA Z—(; OTHOCHTEJILHO TOUKH O, MPOEKIHIO MOMEHTA UMITYIIECa Ha OCh Z

—-—

—_— — —
L,, nopmainsHOe Wn, TaHreHIHANBHOS W; u monroe Wyckopenns.

Z

oCb Bp.

3.Pajyc —BeKTOp TOUKH, pacIonoKeH ol B BEPTUKANILHOM mockoeT XY (cM. puc.)
7 = (3sindt)e, + (4 cos4t)e,. Macca Touku m=0,5 kr. Oupeenurs KUHETHYECKYIO
SHETPHIO TOYKH H pabOTy CHIIBI TSXKECTH Yepes /4 CeKyH I 1ocie Hagala JBHKEHHS.




4.MOMeHT HHEPIHH OJHOPOIHOTO JHCKA (CILIOLIHOTO UIMHIPA) (C BEIBOJIOM).
5.OIHOPOIHBIA IUCK BPAAETCS ¢ 3aMeIEHHEM BOKPYT OCH, IPOXOISIIEH gepes LEHTp AUCKa
TICPTICHAUKYISPHO NIIOCKOCTH IUCKA. YKa3aTh HA PUCYHKE HAIPaBIICHUS BEKTOPOB YIIOBOM
CKOPOCTH @, MOMEHTa UMITYJTBCA Ly, YIIOBOIO YCKOPEHHUs Ej, MOMEHTA CHIIBI M,

=

6.MarepranbHas TOUKa ABMKETCS 110 OKPYXKHOCTH paxmycom R. Bé Tanrenrmansuoe YCKOpEeHne
usMeHgeTes 110 3akoHy  Wt=kt. rae k>0. B xaxoit MOMeHT BpeMeHH t ¢ HAYANA TBHKEHTS
MO/TyJTi HOPMAJIBHOT'O U TaHTCHITMAIBLHOTO YCKOPEHUSL YLy T PaBHbI?

7.YMHoXeHue BEKTOPOB. BekTopHOe Mpousseenre (ompesicienue, crocooh BBEIUUCIIEHUS ).

8.YenoBeK cTOMT Ha Bpamaromelics ckambe JKyKoBCKOTO CO CTEpIKHEM B PyKax,
PacIoNOXKEHHBIM FOPH30HTANBHO. ECIIH CTEP)KEHD IOBEPHYTH B BEPTHKAILHOE TTOI0KEHUE, TO
a) YMEHBIIUTCS MOMEHT HHEDPIHH CUCTEMBL,
b) yMEHBIIUTCS yriioBas CKOPOCTH;
C) MOMEHT UMILYJIHCA CUCTEME] HE H3MEHUTCSL:
d) yMeHBIIMTCS KHHETHYECKas SHEPTHS CHCTEMBL.

Bri6pats npaBunbHbii otBeT. [10ACHUTS.
9.113 crumomuoro ofMHOPOIHOTO WHIINHPA pajiycoM R clemam momsli, ynaums BHYTPEHHIOIO
I
JacTh pagpycoM R/2 ot ocn cummeTprn. Bo CKOIBKO pa3 H3MEHATCS MOMEHT HHEPLHH Tella =

OTHOCHUTEJIBHO YKa3aHHOM OCH?

10.3akon coxpaneHMsS MOMEHTA IMIYJIBCA (C BEIBOJIOM).

11.TloTennuansHas SHEPTHs YACTHITE ONACHIBAETCS BhIpaxenueMm U=3x"-12x. IIpu kaxom
3HAYCHUH X YCKOPEHHE YaCTUIIE] OYICT PAaBHO HYIHO?

12. Bpamaercs BOKpYI HEOBIDKHOI OCH TaK, 4TO yIoJl €r0 IIOBOPOTA MEHLETCS B 3aBUCHMOCTH

. b= .
OT BPEMEHH t 110 3aKOoHY ¢ = 2r{ af — —), rae a>0, b>0. HaiiTu MOMeHT BpeMeHH T, a TaloKe

gicio 060poToB N 10 OCTAHOBKA.

13.CBsi3b MeXTy MOTEHIMATBHON dHEPrHe 1 CHIIoH ( ¢ BEIBOAOM).
14.9ro HaspIBaeTCS MOMEHTOM HMILyNbca? YKa3aTh Ha PUCYHKE BEKTOP MOMEHTA MMITYJIbCa
OTIACUTEIIBHO TOYKM O, a TAaKXKE ero MPOeKIKIo Ha och 7/

z
@p*




15.Ilnardopma B Buze mucka Bpamaeres mo MHEPIUHI OKOJIO BEPTUKAIBHOM OCH ¢ YACTOTOl
n;=14 munr™. Ha Kparo miat@opMeI cTouT Yenosek. Korna yeorex TEPEILE B SHTP
IIAT(OPMBI, YACTOTA BBIPOCA 10 N,=25mun"". Macca Yeosexa 70 xr. Onpenenuts Maccy
11arGopMbL. MOMEHT MHepIHY YenoBeka pacCcYnTaTh Kak A/ MaTepHalbHOM TOUKH.

16.3axon coxpanenus ummyisea (¢ BEIBOZIOM). I1pn Kaknx ycnoBuaX peabHO BEITOMHSETCS
9TOT 3aKOH Ha 3emiie?

17.970 Ha3bIBaeTCS: MOMEHTOM CuITBI? VKa3aTh Ha PHCYHKE HallpaBJIeHUE BEKTOPA MOMEHTA
CHJIBI OTHOCHTENHHO TOUKH O. YKa3aTh TaKKe MOMEHT CHJTBI OTHOCHTEIILHO OCH Z.

&

F

18.3aBrcrMOCTb KOOPIMHAT IBIKEHHS 9aCTUIBI OT BPEMEHM UMEeT BUJ X=bsinwt, y=acoswt,
z=0, rae a,b, ¥ ® — KOHCTAHTEL.
- —_
a) OIIPeNeTHTh Pajuyc- BEKTOD ¥, CKOPOCTh ¥ U YCKOpeHHe W 4acTHIhI;

b) maliTi ypaBHEHHE TPAEKTOPHH YACTHUIIEL

19.HennepnuansHeie cucTeMBI 0TCUeTa. AGCOTIOTHBIE H OTHOCHTE/bHbIC CKOpPOCTH. CHIIBI
UHEPILHUY (C BEIROJIOM).
20.YkaxuTe HalpaBIeHUe YII0BOH CKOPOCTH IIPEIIECCHH TUPOCKOTIA 0 ', €CJIM M3BECTHO

s
yrioBasa CKOpOCTh THPOCKOTTA tu. Ioscuuts pPEIucHUuE.
—
w

/_‘ mg

\I

21.Marepuanprast TOUKa (4aCTHIIA) MAcCOit mOpOLIeHa IO YIJIOM 0, K TOPU30HTY ¢ HAYAILHOM
CKOPOCTBIO ¥p. TpacKTOpHs moeTa IEKUT B BEPTHKANBHOM MI0CcKOCTH XY (cM. puc.). Och z

HANpaBJICHa «Ha Hacy. [IpeHeOperas conpoTUBIIEHNEM BO3AYXA, HAWTH 3aBHCHMOCTD OT
BPEMEHH MOMEHTA CHJIbL TKECTH Mg, HeCTBYIOMEro Ha YacTHITY.

22.Teopema o IBIKEHAN LIEHTPA MHEPIHH (C BEIBOJIOM).



23 Kaxue myHKTHI CIEAYIOMIEro YTBEpXX/eHUA cIpaBeIuBEI? MoMeHT ukeprun Tejia
OTHOCHUTENBHO OCH BPAIUCHUS 3aBUCHUT OT:

a) OT IIONOXEHUS OCH BPAICHHUS,

b) oT MomenTa cuHI;

C) OT MacCHI Tea;

d) or yrmoBoro yckopenus tena.

24.Teno maccot m=0,1 kr 6pomeno ¢ HEKOTOPOH BEICOTHI B TOPH30HTAILHOM HAIPABJICHAH CO

CKOpocThEO 20 M/c. HaliTt MOy Ib IpUpAIIeHrst MOMEHTA UMIIyJbCa TeNa Iﬂ | oTHOCHTEMBHO

TOYKH Opocanus 3a mepsble 5,0 ¢. ConpoTHBIEHHEM BO3/IyXa NpeHeOpeys.

25.Cxansapunoe npousBeienne (olpeIelieHue, crnocos pacuera).

26.Harmcars ypaBHEHME NBIKEHHUS IS TeIa Maccoi m, Ha KOTOpOe AEUCTBYET CHJIA
COTIPOTHBICHHUSL, MPOIOPHIHOHAILHAS CKOPOCTH.

27 BpyCOK ABHKETCS BJIOJIb TOPH3OHTAIBHOM IIOBEPXHOCTH 1101 JCHCTBHEM IIOCTOSITHOM IO
BEJMTHHE CHIIBI, HAIIPABJICHHOU TIO YIIIOM 0. K Topm3oHTy. Kosddumuent Tperus MEXIy
OpyckoM 1 moBepxHOCTHIO paseH 0,25. [lpu kakom 3Hadernun yria o yckoperue Opycka BIOMIb
IIOBEPXHOCTH OyAET MAKCUMATHHBIM?

28.YpaBHEHHE MOMEHTOB. YpaBHEHHE IMHAMUKK BpaIaTeIbHOTO ABHKEHHS OTHOCHTETLHO
HEIIOABMIKHOH OCH (C BEIBOZIOM).

29.Copmymmporats teopemy lreitrepa.

30.Tonkmit OZHOPOIHBII bTepmeHL AMMHHOHR L MOXET BpaIaThcs BOKPYT FOPH30HTAIBHOM 0cH

IIPOXOZSINEH 9epe3 KOHEL CTEPIKHS MePIeHUKYIIPHO eMy. CTepKeHb OTKIOHWIH Ha 90S oT
TIOJIOXCHUS PABHOBECHA ¥ OTIIYCTHIM. OIPeNeuTs CKOPOCTh VEMKHETO KOMIA CTEPACHS B

3

MOMCHT IIPOXOJKJICHUS PABHOBECHS.

31.Y70 Ha3BIBAETCSI MOMEHTOM UMITYIbca? YKasaTh Ha PHCYHKE BEKTOp MOMEHTA MMILYJIhCa
OT=A UTENIBHO TOYKH O, a TalOKe ero IPOeKIHIO Ha OCh Z.

<



OCb

32.Teno BpalaeTcss BOKpYT HEIOABHKHON OCH TaK, YTO YroJ ero MoBOpOTa MEHSETCS B
- bt® "
3aBHCHMOCTH OT BPEMEHH 1 110 3aKOHy ¢ = 2m{ at — —), rae a>0, b>0. Haiitu momenT BpEMEHH

T, @ TAKXE YHUCIIO O60p0TOB N A0 OCTaHOBKH.

33.MoMeHT HHEPITMH TOHKOTO OJHOPOIHOTO CTEPIKHS OTHOCHTENHHO OCH, TIPOXOASLIEH uepes
KOHEIT CTEPKHA (C BBIBOIOM).

34.Yactuna Maccoit m IBHKETCS 3aMEIIEHHO 110 OKPYXHOCTH ¢ NEHTpoM B Touke () co
CKOPOCTEIO %. YKa3aTh HA PUCYHKE HallPaBIICHHS BEKTOPOB YTJIOBOM CKOPOCTH €, MOMEHTa

— : —
HMITyJIBCA Ly OTHOCHTENBHO TOUKH O, IPOEKIMIO MOMEHTA HMITYIIbCa Ha OCh Z I, HOPMAILHOE
— —_— —

Wn, TAHT€HIMANbHOE W, M TIOJTHOE W YCKOpEeHHS.

z

B.

meN

-

U
35.Cuna ¢ xomnoHeHTamu (3, 4, 5) H npumoxena K Touke ¢ koopauHaramu (4,2,3) M. Haiitn:
| —
a) MOMEHT CUIIBI M OTHOCHTENIFHO Havaia KOOP/UHAT,
b) Moznyis BekTOpa |M |;

C) IIPOCKIHIO, HA OCEH Z MOMEHTA CHJIBI M =

36.Beryncienne MOMEHTA WHEPIWH CTEPKHS OTHOCUTEIIBHO OCH, IPOXOASIICH Hepes ero KoHel.

37.Jluck Bparmaercs paBHOMEPHO ¢ HEKOTOPOH YIIIOBOM CKOPOCTBIO (. HaumHas ¢ MoMenTa
BpeMeny t=0, Ha Hero JAeHCTBYeT MOMEHT CHII, rpadiK BPeMEHHOM 3aBUCHMOCTH KOTOPOTO
IPEACTABRNICH Ha pucyHKe. Hapucyiite rpaduk, mpaBHIbHO OTpasKaroIHit 3aBHCHMOCTS MOMEHTA
HMITyJIbCa OT BpEMEHHU

L]

t t



38.Copmymmposats Teopemy IIteiinepa. Boraucnenye MOMeHTa MHEPIEH CTEePIKHSA
OTHOCHTEJILHO OCH, IIPOXO/AIIEH depes ero meHTp mMace.

39.Yro Ha3EIBAETCS MOMEHTOM MMITYJIbca? YKa3aTh Ha PHCYHKE BEKTOP MOMEHTA HMIIYIIbCA
OTHOCHTENEHO TOYKH O, a Takke ero MPOEKIHIO Ha OCh Z.

=1

O,

40. 3aBHCHMOCTD KOOPIMHAT JIBIYKEHUS JACTAIE! OT BPEMEHH UMeET BUJI Xx=bsinwt, y=acoswt,
7=0, Tae a,b, ¥ ®® — KOHCTAHTEI.
{ =) —
a) OUPE/IETUTh PAIHYC~ BEKTOP ¥, CKOPOCTh ¥ U YCKOPEHHe W HaCTHIIEL,

b) HaliTh ypaBHEHHE TPAEKTOPUH YACTHIIHL.

41 KommoneHThl CKOPOCTH 9aCTUIIbI USMCHIKOTCA CO BPEMEHEM II0 3aKOHAM V,=ac0osmt,

- —pr—et

vy=asingt, v,~0, rie a u o — koHcTaHTHL. HaliTi Moxynu ckopoct |v|, yexoperus | W], a tacoke

IO o My 1 W

42.MartepuanbHas Touka M BHXKETCS 110 OKPYKHOCTH CO cKOpocThIo ¥, Ha prc. 1 noxasan
rpauK 3aBUCHMMOCTH IIPOCKIUH CKOPOCTH ¥, OT BPEeMEHH ( 7 —¢AMHIYHEII BEKTOP
TOJI0XKHUTENBHOTO HATIPABNEHH, ¥; — IPOSKIKS ¥ Ha 3T Hapabienue). [Ipe 3TOM BeKTop
TIOJIHOTO HAIpaBJICHUS Ha PHC. 2 UMeeT Halpasnenue a)4 b)3 ¢)2 d)l OTBeT MOSICHUTB.

M T
Vy —

puc. 1 puc. 2

43 .Ientp macc ( mHepuK). Teopema o ABIKCHUM LIEHTPa MAcC.

Bonpocs! k peiiTHHr-KOHTpOIO Ne2
Monexynsipao-KHHETHIeCKAS TeOpUs HACANLHOIO rasa
H HaYaJia TePMOANHAMMKM

Bapuanm 1 ! Bapuanm 2
1. 3anucaTh OCHOBHOE YpABHEHHE 1. Yto Ha3bIBaeTCH YMCIIOM CTEleHel
MOJIEKYJIPHO-KUHETHYECKOM TEOPUH. cBOOOBI MEXaHUYECKOM CHCTEMBI?
2. Kaxos cMBICH QDyHKUHH 2. KakoB cMBICH YCIIOBUSI HOPMHPOBKH
pacnpeneneHus? byHKIIM pacnipeneneHus?



3. Hanmcats opmyity onpeeseHus
CPEIHETrO 3HAYCHHS HEKOTOPOU BEJIMUMHBI X,
3Has QYHKIUMIO pacTpeneneHust f{x).

4. Teno nepexomur u3 cocrosnus 1 B
COCTOsIHME 3 OMH pa3 MOCPEACTBOM
npomnecca 1-2-3, a npyro#t pas 1-4-3. B kaxom
TIpoLecce H3MEHEHUE BHYTPEHHEH SHepruu

Goneiue: AU .5 win AU, 437
I'as UleanbHBIN.
Pl 2 3
A
1 4
! v

9. Yemy paBHO YHCNO CTEIEHEH
cBoGoabr st MoJiekysl CO, ¢ ydeToM
K0J1€0aTeIBHOTO IBIKEHHUS MOJIEKY1?

10. B nByx cocynax ITPU XOMHATHOH
TeMIIepaType XpaHUTes 1o | MOJIIo raza. B
LIEPBOM COCY/JIE Ta3 COCTOMT U3 OJHOATOMHBIX
MOJIEKYII, @ BO BIOPOM — U3 JIBYXaTOMHEIX.
Onpenenuts OTHOLICHHE BHY TPEHHUX
9Hepru oTix raszos U,/ U;?

3. BeIpasuTh BepOsSTHOCTh Hepes
(GyHKIMIO pacnipenesenus.

4, Teno nepexonur u3 cocroauus 1 B
COCTOSIHHE 3 OJIUH pa3 MOCPENCTBOM IpoLiecca
1-2-3, a npyroii pa3 1-4-3. B xaxom nponecce
U3MEHCHHE BHYTpeHHeH sHeprun bonbme: A U,
23 WA A U437 I'a3 njiealsHbiit.

| 1 4

--__._’__

)
~

v

9. Ilpu kakux ycnosusx (1o p u T) ras
MOXKHO CUHTAThH HHCAIBHBIM?

10. B 1Byx cocynax npv KOMHATHO#M
TeMIepaType XpauuTes no 1 Mmoo rasza. B
IIEPBOM COCYJIE I'a3 COCTOUT U3 OHOATOMHBIX
MOJIEKYJI, & BO BTOPOM — M3 TPEXATOMHBIX.
OnpenenuTs OTHOIIECHHE MOJSAPHBIX
TCINIOEMKOCTEH 3THX Ia30B MPU MOCTOSHHOM
obneme?

Bomnpoce! k peiiTuHr-koHTpoo Ne3
DJIeKTPOCTATHKA H NOCTOSTHHBIIH TOK

Bapuanm 1

1. Chopmynupoats Teopemy ["aycca
1ot BekTopa E .

2. HanvcaTh rpaHidHEie YCIIOBUA s
HOPMAJIbHBIX COCTABJIAIONINX BEKTOPOB
HAIIPsDKEHHOCTH M ANEKTPHUUECKOTO
CMEILECHU Ha FPaHNUIIe IBYX JUAJICKTPHKOB.

3. B u&M cMBICH 3IIeKTPOCTATHYECKOM
3aLUTHI?

4. Yemy paBeH IOTCHIHAN B LIEHTPE
3apPsKEHHOrO KoMbLa (g?

5. Ilonas sapsxenHas cdepa
OKpY>KeHa c(PpepHIeCKUMU CIIOAMU
JUDJIEKTPHKOB (CM. PUCYHOK)

Bapuanm 2
1. ChopmynrpoBath Teopemy
I'aycca quis Bexropa D .
2. HanucaTs rpanudHbIC YCIOBHA IS
1

TaHrCHIHAJIBHBIX. COCTABJIAIINX BEKTOPOB E
1

)41 D’C Ha I'paHHIC pa3aciia ABYX JAUIEKTPHKOB,

T

3. Hanucarp BhIpakeHUS (1A TUIOTHOCTH
IHEPIHHU MEKTPUHECKOrO TIOTIS,

4. Yemy paBHA HANPSUKCHHOCTB B LIEHTPE
3apSKEHHOI0 KOJIbIa £y?

5. Ionas 3apsmxeHHast cepa okpyskeHa
chepHIeCKUME CIOAMMA JIUBITEKTPHKOB| (CM.
PUCYHOK)




[TocTponTh 32BUCUMOCTD
HANPSOKEHHOCTH OT paguyca L(r).

6. D3HHCCKUH CMBICHT  TMAIEKTPHHECKOH
TNPOHNLIAEMOCTH CPeIbI

7. Yro Takoe IEeKTPOABIKYILAs cuia?
8. CopmynupoBats 1-i 3akon Kupxrod
9. 3anmcats 3ak0H OMa B JIOKAJIbHOM
dopwme.
10. CyTb KJITACCHUECKOH 3JIEKTPOHHOM
TEOPHH DJIEKTPOIPOBOANMOCTH METAJLIOB.

11. Paccuurare LWIPKYJIALMIO BEKTOPa

E 110 3aMKHYTOMY KOHTPY ABCDA 1
cernatb BRIBOJBI O MOTEHUHATBHOCTH MOJIS.

Al 1 L|B
Dy . e =f 51C
E, E.

12, Tlo u3BeCTHOM 3aBUCUMOCTH
noTeHLrana ¢(#) NOCTPOUTh KAaUECTBEHHO
3aBHCHMOCTD MOIYJIA HAMPsDKEHHOCTH L(7).

[TocTpOUTE 3aBUCHMOCTD TOTEHLHASA OT
pannyca @(r).

6. OU3MUECKUH CMBICA BEKTOPA

NoJIAPHU3OBAHHOCTH Ig .

7. Yto Takoe HanpspkeHHe?
8. Cdhopmynuposats 2-it 3akon Kupxroda.
9. 3anucars 3axon xoyna—Jlexua B
nokansHOU hopme.
10. B uéM cOCTONT HELOCTATOMHOCT S
KITACCHYECKON 3NEKTPOHHON TEOpHH
BJIEKTPOMPOBOAUMOCTH METAIIOB?

11. PaccunTaTe UMPKYISILUIO BEKTOPA E Ino
3aMKHYTOMY KOHTpY ABCDA v cpenars BEIBOJbI
0 MOTEHIHATBHOCTH ITOJIA.

B e

12. TTo u3BeCTHOH 3aBHCHMOCTH MOJLYJIsI
HaNpsLKEHHOCTH £(7) TIOCTPOUTE K aYeCTBEHHO
3aBUCHMOCTD [TOTEHLHANa Q(#).

Q@ E

1

Ll
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|

|

|
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|

|

|

|

Cemecrp 3
Bomnpocsr k peiiTnHr-KOHTpOJI0 Ne 1
MarunTHoe HoJIe B 3JIEKTPOMATHATHAS HHAYKIHA
Bapuanm 1 Bapuanm 2
Cohopmynuposamo:

1. PackpeITh noHsiTHe. MarsuTHas
UHIYKLHS, 68 CMBICIL.
2. C(t)OpMyJ'HgPOBaHTB 3aKOH TMOJTHOI0

TOKa OJisg BEKTOpa

1. 3axon Buo u Casapa, ero puzndeckuit
CMBICIT.

2. 3aKOH MOJIHOrO TOKA U151 BEKTOPa ﬁ .



o]

3. CopMyTHPOBAHTE rpaHHYHEIE
YCIIOBHSA [Isl TAHTSHITHATEHBIX

-

COCTaBJIAIOIINX BeKTOpoB B u H .

4. JeMy paBeH MarHUTHBIH MOMeHT J,,

BUTKa ¢ TokoM 1? Ky/ia oH HanpasieH (cM.
PUCYHOK)? 3

5. B 4éM 3axirouaeTcs speHue
SIIEKTPOMATHUTHOM MHAYKIUH, YeMY paBHA
SAC? Coopmyimuposats npasmo JleHa.

6.1IpoBosdmas mepeMpIruka JBIDKETCS
1
BJI0JIb IPOBOJAIIEN PAMKH CO CKOPOCTHIO U

B MarHuTHOM I10J1e B . YKa3arh
HATpaBJIeHAE UHIYKIHOHHOIO TOKA.

L |

| ]

7. llaH rpaduk H3aMeHeHUs
MATHUTHOI'O [T0OTOKA OT BPEMEHH,

apabona c

PRLWUHOL

3. I'pann4HbIe YCIOBHS 11 HOPMAJIBHBIX
COCTaBJIMIOINX BeKTOpoB B u H

4.Yemy paBeH OpOUTAITLHBINA MATHATHEIH
MOMEHT P, SJICKTPOHA ¢ 3apANOM e 1

CKOpOCTBIO U ?

Ykazarts ero Hanpasnetue (cm. puc.).

Y=

e

Gl—

5. SIBneHMe CAMOMHIYKIUY K
B3auMOHHAYKIwMH, ux DJ[C.

6.IIpoBosimas mepeMEIIKa ABICETCS BAOID
I
IPOBOJSAIIEH PAMKU CO CKOPOCTBIO U B

MarHuTHOM nojie B . Vxkazarte HarlpasjicHHe
HHAYKITHOHHOI'O TOKA.

OF:

7. Jlan rpaduK M3MEHEHM MArHUTHOTO
II0TOKA OT BPEMEHH.




Kak namensercs sennunna 3J1C
3JIEKTPOMAarHUTHON HHAYKLMH CO BpeMeHeMm?
Ioctpouts rpadux e(f).

8. IlpssMOyTONEHBIH MPOBOIOYHBIH
BUTOK JIXKHT B INIOCKOCTH C AJTUHHBIM
IPSMBIM IIPOBOZOM, 110 KOTOPOMY TPOTEKAET
ToK [.

[=

L
7
—>

Buroxk TauyT Bripapo. [lokazats
HAIPABJICHNS TOKA, MHIYLHPOBAHHOIO B
BHUTKE, U CHJI, JEMCTBYIOILMX HA €ro NeBylo u
[IPaBYIO CTOPOHBI

9. Uemy paBHA UMPKYJIALUS BEKTOpa

HAIIPSYKYHHOCTH M0 3aMKHYTOMY
koHTypy” Ha pucyHke nokazaser: [ — Toku
POBOXHUMOCTH, { — MOJIGKYJISIPHBIC TOKH.

Iop

KoHmyp ]

10. Ipupona GpeppoMarneTusma.

[Moctpouts rpaduk 3asucumoctn IC
JIEKTPOMATHUTHOM MHIYKLIMK OT BpeMeHU €/(f).

8. IIpamMoyronbHbIH TPOBOJIOYHBIH BUTOK
JIEXKHT B TNTOCKOCTH C JUTHHHBIM MPSIMBIM
MPOBOJOM, IO KOTOPOMY TpoTeKaeT Tok I.

[

—

Butok TsryT Bripaso. ITokasats
HanpasJICHUsl TOKa, MHAYLIUPOBAHHOTO B BUTKE,
U CUJI, ACHCTBYIOLHMX Ha €ro JIEBYIO U [1PaBy1o
CTOPOHBI.

9. Hemy paBHa LIMpPKYJIALKS BeKTOpa
MarHMTHOHM HHAYKLMH MO 3aMKHYTOMY [KOHTYPY
?

im3

I

im1

T A

10. Ilpupona auamarseTusma.

Bomnpocer k peiiTunr-konrposeNe 2
Mexangyeckre KoJe0DaHHUS U BOJIHBI

Bapuaum 1

1. Yro nazriBaercs dazoi
rapMOHHYECKOTo KosebaHws?

2. Kakoga pazHocTs a3 1Byx
MasATHUKOB (BTOPOrO OTHOCHTELHO MEPBOro)
(cM. puCyHOK)?

)
T

Kpartinee nonoorcrue

Bapuanm 2

1. Yro HaswiBaeTcs JJIMHOW BOJTHEI,
BOJIHOBBIM YHCIIOM?

2. KakoBa paznocTs a3 qByx MasTHHKOB
(BTOPOr0 OTHOCHTEJILHO TIEPBOTO) (CM. PUCYHOK)?

1 KpaliHee 2

nonoxeHue



3. Touka y4acTByer B JBYX B3aUMHO
NEPICHANKYISIPHBIX kKoebanunx. Kakas
¢urypa Jluccaxy y(x) nojyuaercs, eciu

y = 2cosTt,
4eos(mt+m/2).

X

4. Cnoxure rpadudecky nBa
rapMOHHYECKHX OJIMHAKOBO HAIPABJIEHHBIX

Konebanus PaBHBIX IMCPUOI0B, HO CMECHICHHBIX

1o ¢aze OTHOCHTEIEHO APYT Apyra Ha T,

aMIIUTY/Ibl COOTHOCATCS Kak 3 @ 1. byner nin

KoJsiebanve rapmonudecknm? Uemy pasta
9acTOTa CIOXHOro KosebaHus?

5. JlaHO HamnpaBJieHHe CMELIeHHs
yacTul,. Kyzna aermxercs BosHa (BIISBO,
BIIPaBO)?

6. Hanncates quddepenumansaoe
YPaBHEHHE 3aTyXaIOLIMX KojieOaHwi U ero
pewenune. Kakos cmbicn koaddruperTa
3aTyXaHHs, J0OpOTHOCTHY

7. JlaHO ypaBHEHUE BOJIHEI
Y=4A.sin2n(t/T-x/\), rne 4, T, A —
TIOJIOKHTEIEHBIC BEJTUUHHBI, KOTOPHIE
OTIMCBIBAIOT BOJIHY. YemMy paBHA CKOPOCTD
BOJTHBI?

8. Uro takoe da3opas ckOpoCTh,
IPyNIIOBasi CKOPOCTE BOMH?

9. Yro HazwIBaeTcs uHTEpepeHLHe
BOJIH?

10. Iepron xoJsiebGaHUil NPy KUHHOTO
MasTHHKa paBeH 7. Maccy mMasTHHKa

3. Touka y4acTBYeT B IByX B3aUMHO
neprieHaAnKyAapHelx konebanusx. Kakas gurypa
JInccaxky y(x) monyuaetcs, e

y = 2cosnt,
x = 4cos(nt + 7).

4. Crioxure rpaduyecku asa
rapMOHHYECKHX OJMHAKOBO HaIPaBIeHHBIX
KosTebaHusl, Y KOTOPBIX YACTOThI COOTHOCATCS Kak
1 : 3, aamnuryzgsl kak 2 ;1. Byner nm
KosniebaHue rapMoHuyeckuM? Yemy paBHa
4acToTa COXKHOr0 KosieGaHuI?

5. JlaHO HarpaBleHHE CMELICHHUS YACTHII.
Kyna neiokercst BonHa (BJIGBO, BIPABO)

/

6. Hanncars BOJIHOBOE ypaBHEHHE,
IToscHUTE €ro cMEICH

7. CMelleHre YacTUL CPefibl B TINOCKOH
Geryiiel 3EyKOBOH BOJTHE BRIPAXKAETCS
cooTHoMEeHHeM & = &, - cos(wt — ix). Haiitu
CKOPOCTh CMELIEHHS YaCTHIL B 3TOH BOJIHE,

8. Kak obpasyercst croavan sonna?
Ormcatp e€ xapakTepHble 0COOEHHOCTH,
HamnucaTb ypaBHEHHE cTOSTUEH BOJIHBL.

9. Kak obpa3zyrorcs 6ucHUA?

10. Yto HazwBaeTCSI MEXAHUUECKIUM
PE30HAHCOM, PE3OHAHCHOH 4aCTOTON?

yBennumin B 4 pasa. Kak usmenures nepron
xonebaHui?

Bonpoce! k peiiTHHr-KouTposI0 Ne 3

1. DnexrpomarnuTHas npupoa ceeta. Ilpunmun [folirenca. 3aKOHbBl OTPaYKEHHS U
npesoMIIeHUs. AGCONIIOTHBIN ¥ OTHOCHTENBHEIN IToKasaTeny Ipestomiienust. [lomHoe BRyTpenHee
orpaxeHue. CBETOBO/IHI.

2. KorepeHTHOCTE 1 MOHOXPOMATHYHOCTE CBETOBBIX BOJIH. BpeMeHHAS KOrepeHTHOCTD.
Bpemst u nuHa KOTEpEHTHOCTH.



3. Ontuueckas anvHa 1yTd. OnTuyeckas pasHocTh Xoja. Pacuer uHTepdepeHnOHHOM
KapTHHBI OT JIByX KOT€PEHTHBIX HCTOYHUKOB.

4. ITonocsl paBHOM TONMMIMHBL ¥ PABHOTO HAKJIOHA.
5. IIpocTpaHCTBEHHAS KOTEPEHTHOCTD. Painyc KOrepeHTHOCTH.

6. Ilpunnun I'rolirenca — Openenst. Merong 30oH @penens. IIpamonmpeiinoe
pacrpocTpaneHue ceeta. Jludpakius OpeHens Ha KPyTJIOM OTBEPCTHH U JAUCKE.
7. Judpaxmus @payrarodepa 0T OECKOHETHO JUIMHHON TPAMOM HIEIIH.

8. udpaxuus @ﬁ)ayHPO(bepa HA OJIHOMEpHOH ANGPaKITUOHHOM peleTKe.
9. IlonsTre o romorpaduy.

10. EcTecTBEHHBIN U IOJSIPU30BAHHEINA cBeT. [lonsiprusanus mpu oTpakeHuu U
upenomMueHuu. 3akos bproctepa.

11. Ionapusanus npu IBOMHOM iydelpenoMiaeHnH. OOLIKHOBEHHBIH W HEOOBIKHOBCHHBIH
nyan. Ontraeckas och kpructaia. [lomspusanuonsbie npusmbl. 3akon Mamoca.

12. 3aTpynHeHus B 3JI€KTPOMArHUTHOM Teopuu MakcBemna. HopmanbHas u aHoManbHas
qucrepcern. Metoabl HabIoIeHIs JUCIEPCH.

13. DnekTpoHHAs TeOpust TUCIICPCHH CBETA.

14. Tlornommenne ceera. L{BeTa Tei ¥ CHEKTpP MOTJIOIIEHHUS.

BOITPOCHI 1 TEMBI JJ151 CAMOCTOSATEJBHOM PABOTBHI (CPC)
2 cemecTp

1. B uém paznuume MEXIy WHEPUUATBHBIMU W HEUMHEPUUAIBHBEIMU CUCTEMaMuU
orcuéra?

2. ChopMynupyiiTe IpUHIMI OTHOCUTENBHOCTH [ anmues.

3. Coopmymupyiite teopemy lllreitHepa. Brruncnure MOMSHT HMHEpIUH IWCKA,
WIMHAPA.

4, Cdhopmynupyiite 3aKOHBl COXpaHEHUS B Mexanuke. Kakue CBOMCTRa
IPOCTPAHCTBA U BPEMECHU CBA3aHB! C 3TUMM 3aKOHAMM ?

5. B uéM 3aKiIr09acTCs NPUHIIAI OTHOCUTENIHFHOCTH DUHTIITeHA?

6. B uém paznuune MOJIEKYIIPHO-KUHETUYECKOTO M TEPMOJMHAMUYECKOTO METOA?

7. 3amummuTe ypasHeHue Ban-nep-Baansca i peanbHOro rasa. B uém omimumne
peanbHOTO Tra3a OT UACAIBHOIO?

8. UTo Takoe 1MOBEPXHOCTHOE HATSHKEHUE XXUAKOCTU?

9. daszoBeie paBHOBecuss ¥ GazoBble mepexosl. Daszpl BewiecTBa. Y CIOBHSA
paBHOBecHs (a3s.

10. Ucnapennie n konAeHcanuud. [ imaBiieHre u KpucTawin3amnusi.

11. VYpaeuenme Knaneiipona-Knaysuyca. ®asosas jguarpamma  (JuarpaMma
coctosiHu). TpoifHast TovKa.



12. Onementsl ¢usmueckoit xunerwku. IloHaTHe o Qu3uuecKoll KUHETHKe.
Hepasrosecnsie cucremsl. Bpems penaxcarun.

13. SIsnenns nepenoca. Juddysus. Kospdumupment nuddysun. TermmonpoBoIHOCTS.
Koa¢ppurnmenr TenﬂohpOBoz[H001‘H. BsiskocTs (BHyTpeHHee Tpenue). Koo dumment
BA3KOCTH. JIMHaMUYecKas ¥ KHHEMATUUECKAS BSI3KOCTH.

14. Tlepeuncnure BuAbl AedopMaruii TBEPAEIX Ted. Coopmy.tupyiite 3akon I'yxa.
Hro sBisterca Mepoit qedopmanuit?

15. Yro Taxkoe moauTpomHkii npouecc?

16. B 4éM COCTOHT CTATHCTUYECKOE TOTKOBAHME BTOPOI'0 HaYaJla TEPMOIMHAMUKA?

14. Kakue MaTeMaTHYECKHUE ONEPATOPLI UCTIONB3YIOT MIPH OIMCAHUYU CKAJSIPHBIX K
BEKTOPHBIX 110J1€H B husnke?

15. llepeuncnute XapaKTepUCTHKU JIEKTPOCTATHYECKOTO IOMS M nanrte uMm
olIpeleNIeHHe,

16. Kakue mons maselBaroT moreHmmanbHeIMu? Kakosa CBA3b MEXIY CWIOBBIMHA U
SHEPreTUYCCKUMH XapaKTEPUCTHKAMH CHIIOBOTO ITOJII?

17. Kakune BemecTBa Ha3bIBaroT CErHETOIIEKTPUKAMMU?

18. Jlaiite onmcanue TpaHUYHBIX YCIOBHI IUIs JIEKTPUYECCKOTO TI0JsI Ha TPAHUIIE
Pas/iclia «IPOBOIHUK-BAKYYM», «IPOBOIHUK-AUIIEKTPHKY, «IUIIEKTPUK-THANCKTPUK).

3 cemectp

1. Omements! hu3nUecKON 3MEKTPOHUKH. DIeKTpuecKuit coif B Bakyyme. DIeKTPOHHAS
amMuccus. PaboTa BEIX0O/1a 3IEKTPOHOB U3 METAJLIA.

2. DnexTpudeckuif TOK B rase. Ilpomeccel uoHM3anmEM u pekomOunamuu. PaGora
nonusaiyu. [lorennyan nonnsanum. YV napHas nonusanms.

3. HecamocTosTeNnBHBIA ra30Bbid paspsim. CaMOCTOATENBHBIE Ta30BHI paszpsn. Boast-
amrieptas XapaKTepHCTHKa Ta30BoOTo pa3psazia. Busl paspsmos.

4. Ilnasma. ITouatre o mnasme. Cooco6BI CO3MAHMS MIA3MEL Huskoremuepatrypunast mnasma
1 e€ mpumeHenue. BricokoTemmepaTypras mwiasma.

5. JIBIKCHHWE 3apsSKEHHOM YacTHUBI B JIEKTPUYECKOM M MACHATHOM HOJISX. O dexr
Xojna. Y CKOPHTENH 3apsHKEHHBIX YACTHIL

6. Turer marretukos. Touka Kiopu. Jlomensr. Kpusas gaMarHH<uBasiis..

7. Nuddepenumansuoe ypaBHEHHE TapMOHHUECKHX KONEOAHMA ¥  ero pelieHue.
llepeunciiTe XapakTePUCTHKE FApPMOHIYECKUX KOJIeOaHHIL.

8. CnosxeHne OAHHAKOBO HAIIPABICHHbIX (CKaIPHBIX) FAPMOHAYECKAX Kojebanumit. MeTon
BEKTOPHOM rarpamMMel.

9. buenus. Croxenue B3auMHO MEPICHNKYISIPHBIX  (BCKTOPHBIX) IapMOHHYECKHX
Konebanuit. Purypsr Jluccaxy.

10. Criextp xonebannii. Ilonsitue o pasnosxennu Oypse.

11. 3amummTe BOTHOBOE ypaBHEHNE H €TI0 PelLIeHye.

12. B 4éM 3aKkmrouyaeTcs NPHHNOMN CYNEPHO3UIME BONH ¥ KAKOBA I'paHdLa ero
npumeruMoctu? Jlaiite onpenenerue $ha3osoi u TpymmoBoit CKOpPOCTH.

13. Oddexr Momnepa mist 38yKoBbIX Bosh. VibTpa- U HH(ppa3ByKH.

14. 3amumurte mudpepenunansroe ypasHeHne KojeGaHMil B KojeGarelbBOM KOHTYpPE H
€ro pemenue. Pesonanc y konebatensHOM KOHTYpe.



15. Dddex Jommepa uIst SNEKTPOMATHATHBIX BOJIHL. [Ixana 3MeKTPOMAarHHTHBIX BOJH.

16. CreroBojsl. [eoMeTprueckas ONTHKA KaK IPEJCNbHBIA CIIydal BOJHOBOM OITHKH.
Ourndeckue HHCTPYMCHTHL.

17. Muoromydesas HMHTCPEPCHITHSL. CriocoObl  TIONydeHMs KOTEPEHTHBIX JIyder.
HuTepbepoMETPHL.

18. Meton 308 ®penenst. Crmpans KopHio.

19. Paspemaroras cliocoOHOCTE ONTHIECCKHX HHCTPYMEHTOB. Iomstre o ronorpagu.

20. TTonspu3anys cBeTa. ECcTeCTBEHHBIH 1 MONSpU30BaHHEI cBeT. CTeIeHb NOIpU3alliH.

21. Ilongapusanus ¢BeTa IPY MPEeTOMJICHUY W OTPaKeHHH. 3aKkoH bprocrepa. [Tonmspusanus
1py IBOMHOM MydenperoMaenud. OOLIKHOBCHHBIH 1 HeOOBIKHOBEHHBIN JIYYH.

22. Omrumueckas och kpucramia. [lomsdpowabl ¥ IMONAPH3AIMMOHHLIC — TPU3MBL
[lonspusaTopsl W aHamu3aTopel. 3akoH Manmoca. ITonyBOTHOBBIE M 4YETBEPTHBOIHOBBIC
IUIACTHHKMY. ‘

23. VcKycCTBEHHAst ONTHUYeCKas aHu30Tporus. ONTHYecKasd dAKTUBHOCTH BEINCCTBA.
Oddexr Dapazes. |

24, Jlucuepcusi cBeTa. Jarpy[HCHUS B HIEKTPOMATHUTHON Teopun Makcseia.
HopManpHas ¥ aHOMaJIBHAs AUCIepCHd. MeTo bl HabIoICH)S TUCIEPCHH.

25. Ipusmarudeckuil 1 TUPPaKIIHOHHBIE CIIEKTPEL.

26. DIieKTpOHHAs! JUCIEPCHS CBETA.

27. IToriomeHue ceera. 3axoH byrepa. LiBera Te ¥ CLICKTPHI MOTJIOLICHMS.

IMPUMEPHLIE TEMbI PEOPEPATUBHBIX PABOT

1. dwusnka — HayKa [I03HAHUS MUpa.
2. TIpoCTpaHCTBO ¥ BpeMsl B (PU3MKE.
3. Uepnbic OBIPE BO BCETEHHOM.
4. Yuaenne K.O. [lmonkosckoro.
5. MopenupopaHue MpoIecca PaclpoCTpaHEHHs YAApHOM BONHEL HpH B3pBIBAX B
pa3INIHBIX Cpeax.
6. KuHeTnka ¥ TEpMOJHHAMUKA OHOJIOIHYECKHX MPOLIECCOB.
7. Topsamox u GecnopsAnoK B MAPE OONBIIIX MOJIEKYIL.
8. DKCIICpPHMEHTATFHEIE MCCIENOBAHMS IEKTPOMATHATHOrO NOJL 3eMin B obnactu
CBEPHU3KUX 4acCTOT.
9. llaposast MONHMA 1 €€ IPAPOJIA.
10. MaruuTHOC TIONE 3EMIIH.
11. Monuus u e€ Ipupoaa.
12. DIEKXTpUYECTBO B KUBBIX Oprann3Max.
13. DiekTpuuecTBO B aTMOchepe.
14. JlasepHo-MHIyIEPOBAHHEIE THAPOANHAMUYCCKAC BOTHEL
15. ®u3ndecKre METOJB! PETHCTPALUY 3eMIATPECCHUH.
16. TlpuMeHEHHE YIBTPa3ByKa B HHTPOCKOIIHH.
Cromcox MOXeT OBITh 3HAUUTENLHO pacumpeH. TeMy pedepara CTYIAEGHTHI COINIACYIOT C
[IPEIIOABATENEM.



Bomnpoch! mpomeskyTOYHOM aTTECTALIMM MO0 HTOrAM OCBOCHHS JHCIALIHH LI
- Bonipocsl k 3x3amMeny no cemectpy Ne 2

I. Mexanuka

1. Mexann4eckoe JIBUKEHUE Kak IpocTeifmas hopma asmkenust marepun. Cucrema
otcyera. [Ipunnun orrocuTensHoCTH [anmmes. [Ipeo6pasosanus ["ammies. Paguyc-gexrop.

2. Marepnainbrast Touka (dacturna). Tpaekropus. Pajuyc KpUBH3HEI TPACKTOPHH.
Jluneitnas ckopocTh U JuHeinoe yekoperune. [loctynarensHoe ABIKENHE TBEPLOTO TEd.

3. TaHnrennuagbpHOE H HOpPMAJIbHOC YCKOPCHHST. CBs3b MCKIOY JINHEHHBIMY U YTJIOBBIMHA
KHHECMaTH4YeCKHMHU BEJIMYHNHaMU.

4. Ilepsbii 3akon HeroroHa u MOHSTHE HHEPIHATBHOM CHCTEMBI OTCUeTa. BTOPO# 3aK0H
HprOTOHA 1 TIOHSITHE CUIIBL, MacChl M HMITyIIbca. Y paBHeHue ABmxenus. Tpetuit 3akon HeroToHa
Y IIPENIETBI €r0 IPUMEHUMOCTH.

5. HenHepuuanbHbIC CUCTEMBI OTCUETA. AOGCONIOTHBIE H OTHOCHTEIIEHBIC CKOPOCTH U
yckopenue, CUIbl HHEPIINH,

6. Cucrema MarepHalbHBIX Touek. LleHTp uHepnuu (nenTp Macc). Teopema o JHIKEHHN
[IEHTpa WHEPITHH,

7. llonsTre abCOMOTHO TBEP/I0r0 Tejla. MOMEHT WHEPIHH Tea.
8. Teopema Illreiinepa.

9. MomeHT cuibl. MOMEHT UMITYyNIbCa. Y PABHEHHE MOMCHTOB, Y paBHCHHUE
BpallaTeIbHOrO ABMIKEHUS TBEPIOTO TEJIa OTHOCUTEIILHO HEITOABMKHOM OCH,

10. I'mpockonuueckutt addext. CBOOOIHEIE OCH.

11. 3akoH coxpaHeHUs UMITYJIbCca U TpeTuii 3akoH HeloToHA.

12. 3axoH COXpaHEHHUS] MOMEHTA UMIIYJIbCA.

13. Pabota u sHEprus B MeXaHUKe, DHEPrusl KHHETHYECKas U [IOTCHIINETLHASL,
14. Townsrrue cuitoBoro nosust. CBs3b MKy ITOTEHITHATEHON SHEPTHEH ¥ CIIIOH.
15. 3akoH coxpaHEeHHs] MEXaHUYECKOH DHEPTHH.

16. KOHCCpBaTI/IBHBIe U HCKOHCCPBATUBHBIC CHUJIBL. KOHC@pBElTI/IBHaSI U JUCCHITATHBHAA
CHUCTCMBEI.

17. 3ajiaun MEXaHUKHU KUJIKOCTEN U Ta30B.
18. YpaBuenue Oiinepa.
19. YpasHenue Hepa3puIBHOCTH. Y paBHEHHE bepHyIIIH.

20. Cucrtema ypaBHEHUH ra30IHHAMUKH,



21. Hupkynanus ckopocTH. [ToTeHnuansHOe 1 BUXPEBOE IBUKEHHS. Teopema
Kykosckoro.

22. JlaMuHApHBIHA 1 TYpOYIEHTHEIH PEKAMBI TEUCHIIS.
23. TeueHne BI3KOM XKHUIKOCTH. ®opmyina [Tyaseiins.

24. Ilpunnun OTHOCHTENFHOCTH DiHIITelHA. PO ¢kopoctH cBeta. [loctynar
IIOCTOSTHCTBA CKOpocTH cBeTa. ITpeobpasosanus Jlopenta.

25. JlopeH11eBO COKpallleHNe JTTAHbI U 3aMe/JIeHHe BPEMEHH.
26. PenaTMBHCTCKUN UMITYJIbe. B3anMocBsa3h Macesr i SHEPIUHU.

27. Cronkuorenue u pacuay actui. Jedexr mace. OHeprus cBi3m.

28. CooTHOIEHHE MEXly TIOJTHOH SHEprueii u HUMIIYJIECOM YACTHIEI.
IL. OcHoBEI MOJIEKYASIPHOIL (PH3HKH U TE€PMOIUHAMHKH
i
1. IonsTre upeamsHOro rasa. MoieKyIapHO-KHHETHYECKOE TOIKOBAMHE TEMIICPATYPhI.
Maxpockonmdeckne mapaMeTpEl CHCTEMEL.

2. BuyTpeHHsIs SHepTHUs MAeanbHOro rasa. Uncio cremexeit CBOOOJIBL. 3aKoH
PaBHOPACIIPE/IENECHUS SHEPI M.

3. JlaBneHue ra3a ¢ TOUKM 3pCHHUsI MOJIEKYIIPHO-KHHETHIECKOH Teopuu. OCHOBHOE
YPaBHEHHE MOJIEKYIIPHO-KHHETHIESCKOM TEOPHHL.

4. YpaBHeHHE COCTOSHUS HIIEATBHOTO ra3a (ypaBHEHHE Knaneitpona - Menjeneesa).

5. JIMHAMHIYECKHE M CTATHCTHYCCKHC 3aKOHOMEPHOCTH B usuke. CTATACTHICCKII METO/1
ucCreoBanus cucteMsl. [lonarye o GyHKImu pacpeneneHus.

6. ®asoBoe mpocTpancTBo. MazoBas Touka, hazoBas sUeHKa. Cratuctugeckoe
yCpenHeHue.

7. Pactipeienenue Maxcsesia. Cpenue ckopocTy MOJIEKYI.
8. Bapomerpudeckas popmyna. Pacipeneneaue Bonsnvana.
9. Pacnipenienenne Makcgenna — BonbIMana.
10. Ypasnenne Ban-nep-Baanbca. Y30TepMBI peaibHBX Ta3oB.
11. MeractabunbHoe cocrosaue. Kputrieckoe cocrosnue.
12. BHyTpeHHSIA 3Heprus peanbHOTo rasa.
13."9(1)(1)CKT Jbroyinst — Tomcona, CxKEXKEHNIE Ta30B U TIONYYCHUE HU3KAX TEMIIEpATYP.
14. XapaxTeprcTHKa JKUIKOTO COCTOSHHSL. BIMmKHmi IOPSIIOK.

15. ITosepxHOCcTHOE HaTsDKeHMe. CHIIBL, BO3HHKAIOIIHE HA KPHBOH MOBEPXHOCTH XHAIKOCTH.
®opmyna Jlamnaca. CMaupBaHye ¥ KAMIUIAPHBIS SBICHHS.



16. Kpucrannnueckas penrerka. Jlanbunit mopsaok. Yipyras u miactuueckas jedopManus
TBEpABIX TN, 3aKkon ['yka.

17. ®aser BemecTBa. Menapenne u konneHcarst, I nasnenue u xpucrammmsanys. Pasosas
JuarpaMmma. i

18. [lonaTue CTONKHOBEHHA. YIIPYTO€ U HEYIPYTOE CTONKHOBEHHSI.

19. Ilpunensnoe paccrosauue. DdhekTHBHOE cedeHne paccesiaust. Cpelusis THHA
cBoboiHOTO IIpobera.

20. SBienue nepenoca — tuddysus,
21. SlBnenme nepeHOca — TEIIOIPOBOJHOCT.
22. SIrnenue nepeHoca — BSI3KOCTb.

23. OCHOBHBIE TEPMOJIUHAMHYECKIE IOHSITHS: BHYTPEHHSSI SHEPTUs, padoTa, TEIIOTa.
YpaBHEHHE IEPBOTO HaYaJIa TCPMOTUHAMUKH,

24. 3aBACUMOCTB TEIIOEMKOCTH WACAITLHOTO I'a3a OT BUa Ipolecca. Pabora,
coBepIlaeMasi Ta3oM MPH U30IPOIeccaX.

25. AnnabaTrueckuif mpouecc.

26. Obparumsle 1 HeOOpaTHMBIE 1IpOIiecchl. KpyroBoit mpouece (IuKi).
27. Iuxa Kapuo u ero KIIJ] ans apeansHOro rasa.

28. IpuHmun gefcTBAS TEMIOBOIO ABUTATENS M XOJOMMIBHON MaIIHHEL
29. Dutponus. 3aK0H BO3pacTaHMs SHTPOIIHH,

30. Cratuctuueckuii Bec (TepMoJIMHaAMHUYecKast BEPOSATHOCTE), CTaTHCTUYECKOE
TOJIKOBAHUE BTOPOr0 Hayaaa TEPMOJIHHAMUKH,

Bonpocsl k 3x3ameny o cemectpy Ne 3
111, DnexTpH4ecTBo 1 MAarHeTH3M

1. 3akon Kynona. HanmpsykeHHOCTB 3JIEKTPOCTATHHECKOTO oIS, [loHsiTHE
3NIEKTPOCTATHYECKOro 1o, [IpHHIINT CyIepIO3uIIUY SIICKTPUICCKHIX TIOICH.

2. lorox nanpspxkenHocTH. Teopema I"aycca mist 3J1€KTpOCTATHYECKOTO IO B BaKyyMe.
3. Ilpumerenne TeopeMsl l'aycca Juist pacdera moseil.

4. PaGota cni 2JeKTpOCTaTUIeCKOT0 MOJIst, [[MpKyIAIus HalpsHKeHHOCTH
AIIEKTPOCTATUIECKOTO TIOJISI.

5. Ilorenmuan. PasmocTs moreHIHaioB. CBI3b MCXKIY NOTCHOHAJIOM W HAPSIKEHHOCTHIO
QJICKTPOCTATHYCCKOT'O II0JIA,

6. CBOOOIHBIE U CBA3aHHBIE 3ap4/Ibl B BeliecTBe. THIIBI AuonekTpukos. Monnas,
3JIEKTPOHHAS ¥ OPUEHTAIIMOHHAS MOJIIPH3aIIHH.



7. IlonsgpuzoBaHHOCTE. J{H3IEKTPUIECKAsS BOCHPHUMYHBOCTE BEMIECTRA 1 6¢ 3BUCHMOCTD
OT TeMIEpPaTypEI.

8. Teopema ["aycca It 57eKTPHIECKOTO OIS B MK TPHKE. DIEKTPUIECKOE
cmerenye. JIusneKTpiudeckas IPOHHUIAeMOCTE Cpelbl. HampsikeHHOCTB DIIeKTPIYECKoro Moid B
TUICKTPHUKE. |

9. I'paHMYHEIE YCIIOBHUS TS SIEKTPUYUCCKOTO OIS Ha IpaHulle pasnena “AUNEKTPUK —
JHUIJIEKTPUK . ‘

10. Pacnipenienenne 3apsioB B IPOBOAHKKE. DNEKTPOCTATHYECKOE MOTIE BHYTPH U CHApyXH
MPOBOJHUKA. DJIEKTPOCTATHYUESCKAS 3AIATA.

11. DnexTpoeMKOCTh YeAUHEHHOTO IPOBO{HHKA, CHCTEMEI TIPOBOTHEKOB M KOHIEHCATOPA.

12. DOHeprus 3apssKeHHBIX YeUHEHHOIO IIPOBOAHIKA, CHCTEMBI IIPOEOIHUKOB 1
KOHJICHCATOpa. DHEPTHUs BIEKTPHIecKoro nost. OGseMHas IIOTHOCTD SHECPIHH JJIEKTPAYECKOTO
IIOJISL.

13. XapakTepucTHKH SIEKTPHUESCKOTO IOJIs B YCIOBHS €TI0 CYIICCTBOBARMS. Pa3HoCTh
HOTCHIHATIOB, SJIEKTPOABIKYINAS CHIIA, HALPKEHHE,

14. Kimaccuueckas INMEKTPOHHAA TCOPUS SJICKTPONPOBOIUMOCTU METAJIJIIOB U €€
HCIOCTAaTOYHOCTD.

15. Bemoy 3akoHoB Oma u J[:xoyiia — JleHna u3 SIICKTPOHHBIX IIPE/ICTaBIICHHI,

16. Monusamus MOJIeKy T I aTOMOB, PEKOMOMHAIMSA HOHOB. PaboTa MoHM3aIH, Y napnas
HOHM3AIINS. !

17. HecaMoCTOSITEIBHEI B CaMOCTOSTENLHBIN ra30BhIe PA3PSIBL.

18. ITonsrue o muasme. CriocoGkr co3panms mwiasMel. KBasHHEHTPaIbHOCTS [TA3MEL
HebaeBckuii paguyc skpanupopanusd. [InazsMeHHas yacToTa.

19. HuskoTemmeparypHas miasma u ee IprIMeHEHHe.

20. BricokoTemneparypHas miasMa. IIpoGiema ocyIiecTBIeHHs yIPABISIEMOro
TEPMOAZIEPHOTO CUHTE3A.

21. 3axon Amnepa. MarauTHas nHAYKIWML. 3akoH bruo — Capapa. [ToHSTHE MATHUTHOTO
nosts.  IpHEOUN cynepno3uImu MarHuTHEIX 1I0JIel, MarHuTHBIH MOMEHT.

22. MarnuTHO€ 1I0JI€ IPSIMOIHHEHHOTO H KPYTOBOIO TOKOB.

23. llupkynsanus BEKTOpa MATHUTHON HHAYKIMH. 3aKOH [IOJHOTO TOKA. MareuTHoe rone
JUIHHHOT'O COJICHOWJIA M TOPOU/IA.

24, MaruutHoe B3aWMOJICHCTBHE TOKOB U CANHUIA CUJIbI TOKA — aMIIep.

25. lHBapyaHTHOCTB 5JIEKTPHYECKOTo 3apsiaa. BUXpeBoe 1oste IBIKYIIErocs 3apsia.
MarneTusm Kak pesTABUCTCKHM 3 DeKT.



26.pHBI/DKeHI/IC 3apAXKCHHBIX YaCcTHUIL B JNMCKTPUYCCKUX M MArduTHERIX II0JIIX.

27. Sdexr Xomra. [Tpurmmn neficTBus yekopuTeneif 3apsHKeHHbIX YACTHII,
28. IlonsATHE MATHUTHOTO MOMEHTA aTOMA.

29. MuKpo- 1 MakpoTOKH. MoJleKyIapHbie ToKH. MarauTHas BOCIIPUMMUYMBOCTH BEITICCTBA.

30. 3ax0H HONHOTO TOKA JJIS MATHUTHOTO TIOJIS B BEIIECTBE. HampsokeHHOCTL MarHUTHOTO
noist. MarHuTHAsS IPOHHUITIAEMOCTb cpebl. MHIYKIINS MarHHTHOTO OIS B BEII[ECTBE.

31. I'pararble yCmoBHS A1 MATHATHOTO 10N HA IPAHHIIE PA3iela JAByX cperl.
32. Tuust MarnetnkoB. Kprupas Hamarununsanus. Touka Kropu. JomeHEr.

33. Oupit @apanes. Marautasi norok. DJIC urayknuy. OCHOBHOM 3aK0H
BIIEKTPOMArHUTHOH HHAYKUIKH. [Ipasiro Jlenna.

|

2 i
34. CaMOMHIYKIIUS ¥ B3aUMOHMHAYKITHA. MHIYKTUBHOCTE M B3aUMHA HHJYKTHBHOCTE.
‘Tokn pasMbIKaHws U 3aMBIKAHM.

35. OHeprust MarHUTHOTO 11015t OGbeMHas MIOTHOCTH SHEPTHE MArHUTHOTO TIOJIS.
|

IV. Kone6anusa u BoJIHBI

1. CeoGonHEIC 1 BEIHYXKTEHHBIE KONeGanus. | apMOHHUCCKIE MEeXaHIECKHE KOIeOAHHS I
HX XapaKTEPUCTUKH,

2. DHeprus rapMOHUYECKMX MEXaHNIeCKUX KoneOanuii. [ToHsITHE O FApMOHHMECKOM U
AHTapPMOHUYECKOM OCLIIIUISATOPE.

3. CnoxxeHre OMHAKOBO HATIPABJICHHbBIX TAPMOHUYECKIX KOeOaHmit, Bremys.

4..Cl0)XeHUE B3aMMHO NEPICHIUKYTAPHBIX TapMOHIYECKHX KoneOanuit. durypsi
JIuccaxy.

5. 3aryxaroluue Mexanudeckue KoneGanus. Yactora, Koo GHUIIEEHT 3aTyXanus,
JlorapuMUIECKUi TEKPEMEHT 3aTyXaHUsI MEXaHMIeCKUX KOIeGanmit,

6. BElHy)KIeHHbIE MEXaHIYECKHE KOIeOatus. AMIIIHTYa i (Ga3a IpH BBIHYIKICHHbIX
MEXaHHYECKUX KOJIeOaHuIX.

7. Mexannaeckni pesonanc. PezonancHbte kprble. COOTHOIIEHHS MEXKTY dazamu
BBIHYXTAIOIIEN CUIIBI M CKOPOCTH IIPH MEXaHUIECKOM PE30HaHCe.

8. Mexanusm 00pasoBaHHs MEeXaHUUECKUX BOJIH B YIIpyroit cpene. IpoxombHpe 1
IOTICPEHHBIC BONHEL BONHOBOE ypaBHEHHME 1 ero pernenne. [apMOHIYECKHe BOTHbL M HX
XapaKTEePUCTHUKY.

.9."®asoBast CKOPOCTH | JUCTIEPCHA BOJIH. BOIHOBOM MakeT u TpynmoBas ckopocTs.

10. Ionsarue o korepenTHocTu. Untepdhepenmus BoaH. CTOSUHE BOJIHEL



I1. KOHC63TCJII>HBIfI KOHTYP. I"apMOHHYECKHE 3MEKTPOMATHUTHEIE KOJNCGAHMS U HX
XapaKTePUCTUKHY.

12. 3aryxaromme s1eKTpOMATHATHEIE KOJICGAHMS, Hacrota, koodduruent 3aryxanus,
JIOTAPUYMUYECKHI IEKPEMEHT 3aTyXaHUS SICKTPOMArHUTHBIX KoseOanuit. Jo6porHocTs
KoieGaTeIbHOr0 KOHTYpa.

13. BRIHYKIEHHBIE 3IEKTPOMATHUTHBIE KOJICOAHMU, AMnmaTyna 1 basa BEIHYIICHHBIX
3JICKTPOMArHUTHBIX KOJIeOAHMIA,

14. ®apaneepckas n MaKCBEIIOBCKAS TPAaKTOBKH SBJICHHS 3ICKTPOMATHUTHOM MHIYKIHH.
Tox cMemmenns. !

15. Cucrema ypasuennit Maxcgeua. DJIEeKTPOMarHuTHOE ITOJIE.

16. Bonmogoe ypaBHeHHE IS 3NEKTPOMATHUTHOTO OIS # €10 pemenne. CKopocTh
PacHpOCTpaHEHHs! SIEKTPOMATHHTHBIX BOJIH B CpelIax.

17. OcHoBHEIE CBOMCTBA BIEKTPOMATHUTHEIX BOJIH. DHEprus U MOTOK YHEPIUH
SJICKTPOMArHUTHBIX BOJIH. Bekrop IToiHTHHra. UMIynse 3ICKTPOMArHUTHOIO 10,

4 V. OnTuka

1. Snexrpomarauthas npupona ceera. Ipunmmn rofiTerca. 3aKoHEl OTPANKCHHS U
IpenoMiIeH s, AOCOMIOTHBIN U OTHOCHTENBHbIN OKA3aTCIIH npenomienns. [lomHoe BHyTpenHee
oTpakeHue. CBETOBOJIEI.

2. KorepeHTHOCTb # MOHOXPOMATHYHOCTDH CBETOBBIX BOJIH. Bpemennas xorepenTHOCTS.
Bpems ¥ J7TMHA KOTePEHTHOCT.

3. Onraveckas nmuHa myTH. OnTigecKas pasHoCTs Xojia. Pacuer UHTepHEPEHIMOHHOM
KapTHHBI OT IBYX KOTE€PEHTHBIX HCTOYHHKOB.

4. Ilomock! paBHO# TONIIMHE] M PABHOTO HAKJIOHA.
5. IlpocTpancTBenHas KorepeHTHOCTS. Panmyc KOTE€PEHTHOCTH.

-6." Tlpummun TodireHca — Openend. Merox 30 @penens. Ipsvonuneiinoe
pacmpoctpanenue ceera. Juppaxnuns Operers Ha KpyriaoM OTBEPCTHE U TACKE.
7. Mubpaxnus Opayrrodepa oT GeCKOHEUHO JIHHHOMN HOpAMOM IIEITI.

8. Mndpaxnus Opayrropepa Ha 0HOMEPHOIH JAQPAKIIOHHON pelIeTKe.
9. Ilonsarue o ronorpadum.

10. EcTecTBEHHBII 1! MOIAPH30BAHHEIH CBET. [onsprzaus npu oTpaXeHuH u
npenomiaennd. 3akoH bprocrepa.

11. Homspusarus npu aBo#HOM iydenpenomuenui. OGbIKHOBEHHBIA U HeOBBKHORCHHLI
yun. Ontudeckas ock Kpucrana. Ionaprsannonssie IpHU3MBL. 3aK0H Masrroca.

12. 3arpynHenns B 21eKTpOMarHHTHOM Teopnu Maxcpemia. Hopmanbras 1 aromainaas
JUCTepcHn. MeToap! HablFoACHNUS TUCTIEpPCHH.

>



13. Onexrponnas Teopus JUACTIIEPCHH CBETA.

14. Ilornomenue csera. Lipeta Ten u CIEKTP UOTJIOTIEHHUS.

7. YYHEBHO-METOJAUYECKOE U HHO®OPMAIIMOHHOE OEECHEHFHI/IP
JACHUILIMHBIL (MOYJIS) ®U3UKA

JINTEPATYPA

a) OCHOBHAS JINTEPATYpa:

1. Fanxnn, Apkamit ®exoposny. Jlexiuu 1o ¢uzuxe. Kanrosas u saepras (bmm(a /A. D,
Ianxun, H. C. [pokomesa ; Bnaguvu [PCKHI rOCY IapPCTBEHHBIN YHHBEPCUTET MMeHm
Allexcanypa I'puropsesnda u Hukonas I'puropsesraa CToeToBEIX Bal'y).— Bﬂd)m [MUD :
BaguMupckuii rOCYNIApCTBCHHBIN YHUBEPCUTET UMEHH Astekcanypa I pMr OpLeBan u Huxonas
I'puropeesnya Cronerossix (Bal'Y), 2016 .— 86 ¢. : mi. , Tabi. — Mmeetcy :)JIGKprHHaH
Bepers.— bBubnmorp.: c. 85.

W3nanme va np. HOCI/ITeJ'Ie Jleknum no dusuxe. Ksanropast u spepuas busmia
[DnexTponHkI pecypc] / A. @. I"anknn, H. C. lMpoxormera ; Bragnvmupekiit LOCYIAPCTBEHHBIH
YHHBEpCHTET UMeHn Anekcanzpa ['puropsesruya n Hukosas [puropsernya Cmncmnbzx
(Bal'Y) .— Bnagumup, 2016 .— ISBN 978-5-9984-0654-6. |

\
2. Kynmum, Anexcanap AnexceeBud. YueGHOe mocoGie i b caMocroﬂTeJILHoyf paboThl 110
usnxe / A. A. Kymaw, JL.B. ®ypos; Biuagum. roc. VH-T umeHH A. I'. u H. ] .CTQH::TOBLIX.—
Brnapumup: M3a-so Bal'V, 2017 .— 128 ¢. ISBN 978-5-9984-0822-9

‘
3. Kymum, Anexcangp Anexceemy. dusuka @ MeTomueckue YKa3aHus K TEOPETHHECKOMY
MATCpHally, IPAKTHYCCKUM 3aHATHAM M 33[[aHHAM, TECTaM, KOMILIEKCY JIabOpaTopRBIX paboT
JUIS CTYIEHTOB JHCTAHIMOHHOMN dopmer o6yuenus / A. A. Kymmm, JI. B. [Ipynckas ;
Biaimvupekmii rocy 1apeTBeHHbIN YHHBEPCUTET HMEHH Anexcagpa ['puropsesnya 1 Huxonast
['puropresuua Croneroseix (Bal'V), Kadenpa obmeii u NPUKIaJHON QU3KKH ; od pex. A. A.
Kymuma .— Bnagumup @ BraguMupckuit rocynapereeHmbIit YHUBEPCHTET UMEHH AJCKCaHIpa
I'puropresrda u Hukomnas I'puropserya CTONETOBBIX (Bnl'Y), 2013 .— 214 ¢. : w., Tabr. —
Wmeercs snexrpornas Bepeust .— Bubmumorp.: ¢. 211-212.

Wsnanue Ha np. HocuTelne: dusuka [DIeKTPoHHLL pecypc] | METOIHUECKHe YKa3aHus K
TCOPCTHICCKOMY MATEPHANY, IPAKTUYCCKHM 3aHATHAM W 3AJAHVSM, TECTAM, | KOMIIJIEKCY
1abopaToOpHbIX paboT UL CTYJAEHTOB JHUCTAHIIMOHHON dopmbl 0byuenus / A, A. Kymam, JI. B.
| pynckas ; BraiuMHapekuii rocy 1apeTBeHHBIH VHUBEPCHTET MMEHH Anexcannapa ['puropsesuua
i Huxonas [puropsesiua CTONETOREIX (BalY). Kadenpa obmeit 1 npukiajmoii dusuky : 1101
pen. A. A. Kymuma .— Brajmmup, 2013.

4. ®uspKa : METOOWYCCKHME YKA3aHUS TS TTOATOTOBKH CTYJIEHTOB K TecmpOBaHfl}o /I A. @.
Fankwn [ ap.] ; BnaILHMHpCKHH TOCY/IApCTBEHHBI  YHUBEPCHTET MMEHH AJeKcanapa
I'puropsesmua u Huxomnas I'puropsesraa Cronerossix (Bal'y), Kadbenpa obimeit u ﬁpmmaz[Hou
$busuxy — Bragumup : Bragumupckui rocyiapeTBeHHbIH YHHUBEPCUTET UMEHH ﬁAxJIeKCElHI[pa



I'puropresuya m Hukomas I'puropseBnua CTOTETOBBIX (BnI'Y), 2013 — 243 ¢. : w1 —

Hmeercs anexTponHas Bepens.— Bubimorp.: ¢. 242, !

Wsnanue wa ap. Héchene: Duznka [DIeKTPOHHBIA pecype] : MeTo IdecKe YKa3aHVs JUTS
HOArOTOBKM CTYNCHTOB K TecTHpoBaHmio / A. @, Tamkun [u ap.] : Bﬁwmmnpcmﬁ
FOCY/IAPCTBEHHBIN YHUBEPCHTET MMEHH Anekcannpa ['puropsesmaa m Hukomas f‘nnl'olwbeﬁﬂqa
CroneroBeix (Bal'Y), Kadeapa obimeit 1 MPUITAHON (u3uke .— Buagumup, 2013.

0) JononuurenbHast tuteparypa (o BBIOODY M pEKOMEHIaLHsM JIEKTOPa)

1. Tankun, Apkaxuit ®egoposuy. Jexuu mo $usuke : B 4 u. : [yebuoe mocobue] / A. .
NaaMup

lankun ; BiaguMupckuit FOCYyNMapCTBEHHBIA  yHuBepcuter (Bal'V) —
Bnagumupckunii rocylapCTBeHHbli yausepcutet (Bal'V), 2004-2007.

. 2: Monekynspuas (usuKka U TepMOTAHAMHAKA [DneKkTpoHHEIA pecypc] — $J]Z(3KTp0HHBI€
TEKCTOBBIC Jannbie (1 daiin : 5,37 M6) — 2005 — 77 ¢. : 1. — 3ariaiie ¢ THTYy/a 9KpaHa .—
ONEKTPOHHAS BEPCHS I€YaTHOH NyGnuKanum .— bubmaorp.: ¢. 76 .— CroGoampiit nocrym B

JICKTPOHHEIX YHTAILHBIX 3a1ax Oubnnorekn .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 — <URL:http://e.lib.vlsu.ru:80/handle/123456789/469>. 1

|
2. IIpoxomesa, Haxexna Cepreesna. C6opuuk 3amau mo ¢usuxe / H. C. ;HpOKomeBa;
Brnamgumupckuit rocyz[aﬁ)CTBeHHmﬁ yauBepeureT (Bal'V)— Wsnp. 2-e, chp,% H JOI. —
Brnagumup BnaILI/IMI/IQCKHﬁ roCyapeTBeHHbIH yHuBepcuter (Bml'Y), 2010 1— 65 ¢. —
Hmeercs onexrpornast Bepeus .— Buimorp.: ¢. 64.

Wzjianme wa 1p. wocutene: COOPHMK 3a1ad o (DU3HKe [DJrekTpOHEELH pecvbc‘l / H. C.
[Tpoxornresa : Bnaﬂumnpclmﬁ rocyAapcTBeHHbl ynuBepeuter (Bal'Y) .— Bnazrmvx;pm, 2010 .—
ISBN 978-5-9984-0043-8. !

3. Heprop A.I'3anaunvk mo ¢usmke: YdeGHOe mocobue s BTY30B / A. T qépTOB, A. A
Bopobbes. — 8-¢ usn., nepepal. U pou. — M. :@usmarimr, 2007. — 640 ¢. - wi., Ta611. — ISBN 5-
94052-098-7.

4. JImutpuesa, Enena BanepneBma. Vue6Hoe mocobue mo bu3uxe: MeX&HJFKa / E. B.
Hmurpuesa, B. C. ITnemusues ; BnaguvMupexuit rOCYJApCTBEHHBIM yHI&ﬁBepCI/ITeT‘ (Bnl'Y) —
Bragumup: Bragumupcekuii rocynapcTBeHHbIH yausepcuter (Bal'Y), 2009 — 143 ¢. : un
1ab11. —IIMeeTcd BIeKTPOHHAS BEPCHST .— bubnworp.: c. 143.

>

Wsmanve Ha ap. HocuTene: YdyebHOE 1mocobre mo hu3uKe [Dnekrponnslii pecype]| | Mmexanuka /
E. B. JImurpuesa, B. C. Ilnenmzies : Baajumupcekuit rocyfaapcTBeHubiii yausepenrer (Bal'V)
— Baamamip, 2009 .— ISBN 978-5-9984-0005-6.

|

\
S. CaBeares W.B.Kypc o6uieit husuxu : yueGHoe mocobue ms BTY30B: B 3 1./ U. B. CaBeinbes.
— 7-e wm3n., crepeotun. — CII6.: Jlams, 2007 — (JIyuume Knaccnqec:KHa Y4eOHUKH)

(Kimaccuyeckas yueGHasy ruTepatypa 1o  du3HKe) (YueOrmkn Juis By30B. CnenmasibHas

matepatypa). — ISBN 978-5-8114-0629-6. |

|
" !
6.XKapenosa, Csersiana Buxropona. ®usnka TBEPZIOTO TEJId : METOMYCCKUE | yKa3zaHUs K

naboparopuemM pabotam o ¢usuxe / C. B. XKapenosa, H. C. IIpoxomesa, E. JI. I_HaMaHCKa;I -
BuiaguMupexuii rocynapersenssiii ynusepcuter (Bal'Y), Kadenpa ¢wmsuxm u nmpuxmajimoit



Marematuxu ; nox pen. C. B. XKapenosoit .— Brnagumup : Brnamumupcicnii roc&m&pCTBeHHmﬁ
yauBepcurer (Bal'V), 2010 .— 39 ¢. - UL, 1abn. — Hmeercs SIIEKTPOHHAA BepCHS .——
bubmmorp.: ¢. 38 Mananue ma Ap. Hocurene: Ousnka TBEPAOTO Tema [DIeKTPOHHLL pecype] :
MCTO/IMYCCKIE yKa3aHusi K JabopaTopHbIM paboTaMm 1o ¢uzuke / C, B. Ka eHoBa, Il. C.
Ipoxomera, E. JI. Illamanckas . Bragumupcknii LOCYAPCTBEHHEIN YHHUBEPCHTET (Bal'y),
Kadempa dusnxm u HPHKTaNHON MaTeMaTuky ; 1oa pen, C. B. Kapenopa .— BJ‘I&I[iI/IMHD, 2010.

\
7. Tpodumona T.I/I.Kypc usuxy: yueGuoe mocobue mis By30B / T. U. Tpodumosa. — 18-¢
U371, crepeoTHn. — ML: Axamemus, 2010. - 557, [3] c.: UL, 1OpTp., Ta6n} ~ (BrIciee
npodeccuonansHOE 06pa30BaHHe). — Ipenm. yxas.: c. 537-549. — ISBN 6978-5-7695-7601-0.
- i

8. JKapenopa, Cper.iana BukropoBua. ®muka atomor u MOJIEKYII. Hz[e‘ Hasd (pu3pKa
[OnexTponHEIH pecypc] METOIMIECKUC yKa3aHUA K JabopaTopHEIM paboram 1o (51/15:1/11(6 /C. B.
Kapenosa, H. C. Ipokomesa, E. JI. Illamamckas ;  Buamamwupcruit rocyﬁa;pCTBeHHLIB‘[
yausepeurer (Bul'V), Kadenpa ¢usuku n UPHKNafHOH MaTeMaTHku ; mop pex. B. JI,
Ilavanckas .— DieKTpoHHBIE TeKCTOBEIE Maunepie (1 gaitn : 431 K6) — }Bna;u/IMHp :
Bramumupexuit rocyzxappTBeHHHﬁ yrusepeuteT (Bal'y), 2010 .— 38 c.: i, Tabm — 3armasue
¢ TUTYNa SKpaHa .— DJEKTPOHHAS BEPCHs MeYaTHOMN nybmikanun.— Bubmorp.: ¢. 36—
CBoOOgHEBIH ,IL'OO;TyH — AdobeAcrobatReader 4.0 —
<URL:http://e.lib.vlsu.ru/bitstream/ 123456789/2065/3/00706 pdf>.

NnrepHer-pecypesr |
KTO (Kypran TCXHI/IT-IejCKOI‘/JI (usnkw). Dnexrpornas Bepcus http://j ournals.ioffe.n:u/itf/
Vcnone3oBanne pasnoo6pasmbix YI€OHBIX MATEPHANOB MOIYYEHHBIX W3 caﬁTof UHTEpHETA
liocpencrsom nporpammer WinDjVie m apyrux IIPOTpaMM.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHHE ANCIAILIAHLL
(MOJYJIsT)

\
HCKHI/IOHHBIC Ay TUTOPHUU OCHAIICHEI A0CKaMu (I[J'ISI MapKepa unm MeJ [ﬁ), IKPaHOM I

IIPOCKIIMOHHBIX CUCTEM, LIPOEKTOPOM H HOYTGYKOM (B-3, 422-3, 425-3). Aynaropus, nis
nabOpPaTOPHbIX 3aHATHIA, OCHALIEHHAS COBPEMEHHBIMH MePCOHATLHBIMMI KOMHL}OTep#MH,
O0Be/IMHEHHBIME B JIOKAIBHYIO BLIMHCIUTCIBHYIO CETh ¥ YKOMIUICKTOBAKHBIME HeoqxozLHMHM
CHCTEMHBIM ¥ IPHKITAHEIM [pOTPaMMHBIM obecriedenrem (419-3), JIaGoparopun MéTaxaHHKH "
MONEKYIIpHOH pusnkm(428,429), DNIEKTPOMArHeTH3Ma(425,426), onrtuku(422,424),

| L i
Ilporpamma cocraBaena COOTBETCTBUM ¢ TpeboBanuamu DPI'OC BO | ¢ y4eToMm
|
PeKOMEH)1anmid 110 Hampasnenuio 12.03.05. «JIazepHas Texauka u Ta3€PHBIC TEXHOIOTHMN»)
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IIporpamma pacemorpena u omoOpeHa Ha 3aceqanny xadenpsr «O6mwas 1 npukiamas Gusmcay

/
[potoxon Ne 4 or__ 4808.1d rona /
aBenyromuit kadepoit //( 7 Doposscecd 8.6, /
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Pabouyast mporpamma paccMoTpeHa u onobpeHa Ha 3aceqaHum Y4eOHO-METOANIECKON KOMUCCHH
Hanpasnenus 12.03.05. «Jlasepuas rexnuka u Na3epHBIC TEXHPIIOTTI» Y
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! JUCT HEPEYTBEP)KI[EHI/UI
PABOYEM NIPOT PAMMBI JAUCITITIJIVHBI MOV JIsS)

1920 e
Pa6oyas mporpamma ono6pena va 1Y- 1 —Y4ebHbIT O

—

[potoxon 3acemamms Ka(i‘)eﬂpbl Ne 4 . gl}d]—ﬁ@ﬂqmﬂa
aseyromuit kabepoii — C. M. fpefeism
Pabouas nporpamma oltobpena lera Y4eOHBIH roj

IIporokon 3acenanms kadenper No oT roza
3asenyrommit kabenpoii

Pa6oyas nporpamma omobpeHa Ha YUeOHBIH roj
IlpoToxon 3acenanusg Kaenpsr Ne OT rojaa
3asexyrommii kadempoii

Pa6oyas mporpamma oj100peHa Ha y4eOHEIi rog

Ipotexon 3acenanms kademper No oT rojia
3asenyromuii kadenpoii

Pa6ouas mporpamma ono6peHa Ha YUYeOHBIA roj
Hporoxon 3acenanms Kadeapsr Ne oT roma
3asenyromuii kadempoit

Pabouas nporpamma oo0pena Ha y4eOHEIH rojy
IIpoToxon 3aceamus Kabenpsr Ne OT roxa
3aBenyrormuii kadepoit




