MUHHUCTEPCTBO HAYKH U BBICIIEI'O OGPA3OBAHUA POCCUMCKOMN ®EJEPAIIAN

DenepaibHOE TOCYAAPCTBEHHOE OKIZKETHOE 00pPa30BaTe/bHOE YUpexKIeHne
Bbiciiero oopasopanus «Kadapauno-bankapckuii rocyiapcTBeHHbIH YHUBEPCUTET
um. X.M. Bep6exoBa» (KBI'Y)

NHCTUTYT ®U3UKU U MATEMATHUKHU
KA®EJAPA ®PU3UKN HAHOCUCTEM

COI'JTIACOBAHO YTBEPXJIAIO
PykoBoauTenb 00pazoBaTe/ibHOM JAnpexkTop HHCTUTYTA
NMPOrpamMmmbl T.A. XexeB b.A. Kynuxen
« » 2024 « » 2024 T.

PABOYAS ITPOI'PAMMA JUCHUITJIMHBI
«DPU3UKA»

Hampasiienne noAroToBKy (CrenuanTbHOCTh)
08.03.01 — CTPOUTEJILCTBO

(KOI[ 1 HAaUMEHOBAHUE HAIIPABJICHUS HOZ[FOTOBKI/I)

[Tpodunas moaroToBKM
«[IpOMBITIIIEHHOE U TPAXKTAHCKOE CTPOUTEIHCTBOY

KBanuduxarms (cTerneHb) BEITYCKHUKA
bakanasp

®dopma 00yueHus
O4YHas

Hanpuuk 2024

LOKYMEHT MNOANWUCAH 3MIEKTPOHHOW NOANUCEIO

CepTudukat 00AF3CD5350461AF78E75D191E45B0C3AC
Bnapeney ®EAEPANBHOE IOCYAAPCTBEHHOE
BHOOXETHOE OBEPA30BATENBHOE YYPEXEHWE
BLICLENO OBPA30BAHWA "KABAPAMHO-BAIKAPCKIWN
rOCYOAPCTBEHHbIV YHUBEPCUTET WM. X. M.
BEPBEKOBA"

OencTeuteneH ¢ 27.03.2024 no 20.06.2025




Pabouast nporpamma nuctuuminasl «Pusukay/coct. [lle63yxoea M.A. Hanpuuk: KBI'Y, 2024. —
S6¢.

Pabouas mporpamma mpeaHa3zHadeHa JJis MpernoAaBaHus 0a30BOIM YacTH TUCHUIUTHHEI «DU3UKay
CTyJIeHTaM O4HOU (hopmbl 00yueHus no Hanpasienuto nmoArotoBku 08.03.01 CtpourensctBo B 1 cemect-
pe.

Pabouas mporpamma cocrtaBieHa ¢ yueToM (eepallbHOro ToCyJapcTBEHHOI0 00pa30oBaTeIbHOTO
CTaHJapTa BBICIIET0 0Opa3zoBaHMs 10 HampasieHuto moarotToBku 08.03.01 CtpouTensCTBO, YTBEPKACH-
HOTO TIpuKa3oM MuHHCTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparum Ne 481 ot 31.05.2017r.



1 Lenu 1 31291 OCBOCHMS IUCLIUTITIMHDBL. . . . «.eeneeenteteeieente et et enaeeieeneaneeneens
2 Mecto qucuumianHbl B CTpYKType OOIL BITO.......oooovii e,
3 TpebGoBaHMsI K pe3yIbTaTaM OCBOCHUS CONCPIKAHUS JTUCITUTUIAHBL. ........eeenveenrennee.
4 ConepikaHue B CTPYKTYPA TUCITUATITAHBI (MOJTYIIS ) v nvveeeseenseeneeenaeenneennannnens
4.1 CoaepikaHue Pa3ACTOB JUCIIUTITIHBL. ... .veerutreerireeerereeenireeenireessireessreesnseeesnseeessseeenns
4.2 CTPYKTYPA IACIIUTIIIHHDBL. .....eeeeenetrieeesurreeeesnseeessnnnseeessnssseesasssseessssssseessnssseeessssseessnns
4.3 JIaOOPATOPHBIE PAOOTBL. . ... . euttttentete et enteteent e e et ete e et et eaneeneenanreeneeas
4.4 [TpaKkTHUECKHUE 3aHATHUS (CEMUIHAPBI).ceernvveeteennteenneeneeanseenneeaneeenneennrnnrennns
4.5 CaMoCTOSATENbHOE U3YUCHHUE PA3ACIIOB JUCHUTIITHHBL. ... 'uveentteeneeneeenneenennines
5 O0PA3OBATETBHBIC TEXHOIOTH . .. eeeuvveeereeesreeesereeasseeessseeessseeessseessssesssseessssseesssseenns
6 OreHOYHBIE MaTepUANTBI IS TEKYIIET0 U pyOeKHOT0 KOHTPOJISI YCIIEBAEMOCTH U
TIPOMEKYTOUHOM ATTECTALIMHM . ....eeeeuerreeeenerreeeennerreeennseeeessssseesssssneesessseeessnssseessnnnsees
6.1 OrneHOUHBIE MaTEPUATIBI VIS TEKYIIETo U pyoeskHoro KoHTpoust (ODO)............
6.1.1  BONPOCHI HA KOJITTOKBIYM. . ...t enutteenntteennneeeannteeennneeeanneeeeaneeeannneeennnns
6.1.2  Kpurepuu GpopmMupoBaHus OIEHOK (OLEHUBAHUSA) YCTHOTO KoutokBuyMa (ODO).
6.1.3  TTpUMEPBI TECTOBBIX BAIAHMIM . .. uutteentteeennteeenteeeeaeeeeeeeaneeeannaeeeaneens
6.1.4  Kpurtepuu GopMHUpPOBaHUS OLEHOK MO TECTOBBIM 3TAHUAM. ... .neenenennennannnne.
6.1.5 BpInonHEHNE KOHTPOIBHBIX PAOOT C IPHUMEPAMME 3ATAT «.e'vvveenreenneeenneannneannns
6.1.6  Kpurtepuu GpopmMupoBaHus OIEHOK (OLIEHUBAHUSA) KOHTPOJIBHBIX PadoT..............
6.2 O1IeHOYHBIE MAaTEPHUAITBI 11 MPOMEKYTOUHOM QTTECTAIMM .. .vvvveennreeennnennnnn.
6.2.1  BOIIPOCHI HA DKBAMEH . ..t tetteenttentte et entte et et eeate et e ee e e eteeaeeennens
7 Meroauueckue Marepualibl, OMPEACIISIIOIINE MPOUEaYyphl OLUECHUBAHHUS 3HAHUH,
YMEHH, HABBIKOB M (MJIH) OTIBITA ACATEIBHOCTH . . .vuveneeneeneenneeneannannennnn.
8 YueOHO-MeTOANYECKOE 00ECTICYCHUE TUCTTUTUTIHBI (MOMTYIIS ). eeenvrreeereeeriveese e e
8.1 01615 (0):3: 6. 00117 U U< 0121 14 o 1 F
8.2 JIOTIOTTHUTETTBHAS JIATEPATYPA. + + e e eneeeeennteeeennneeeennaeeennneeeenaeeeaneeeenneeerreenn
8.3 IHT O PHET-PECYPCBL. . eveee ettt ettt teette et et e et ete e e st e e stbeeeabeesnabeesasteesnneeesaseeas
8.4 Metoanueckue ykazaHUsl K JJAOOPATOPHBIM 3AHATHIM .....uvvnnreenreennneenaneennnns
8.5 Metonnueckre ykazaHusl K IPAKTHUECKUAM 3AHITHAM ........eeeerruvvreernnuvreeeennuvreeesnnnns
9 MartepuanbHO-TEXHUYECKOE 00CCIICUECHUE TUCITUTITIHBL. .. 'vvveeeeeenreennnnnenreanns

[Ipunoxenue 1.

Conep:xanue

Jluct u3MeHeHuit (IONOJIHEHUN). . .

14
15
17
18
35
36
39
39
39
44

49
49
49
50
52
52
53
54

[Tpunoxenue 2. Kputepun olieHKH KayecTBa OCBOCHUS AUCUUILIAHBI. OanaHHe
HOKaBaTeHCI/I n KpI/ITepI/IGB OILICHHUBAHUA KOMHGTGHHI/II/I Ha paS.HI/I‘IHBIX aTarrax mx
(0107007074010 1 1



1. llenu u 3a0auu oceoeHus OUCYUNIUHbBL

Llenbto ocBOeHHS TUCIUTUTHHBEI «Du3nKay sBiseTcst GopMUpOBaHKE Y CTYICHTOB 3HAHHIA B 001a-
CTH (PM3UYECKHX SIBICHUH U 3aKOHOB (DM3UKH, YMEHHIA ONPENENISATh TPAaHHIIBI UX TPHMEHUMOCTH, a TAK)Ke
HABBIKOB MPUMEHEHUs (PU3MUECKUX 3aKOHOB B BAKHEHIIINX MPAKTHUECKUX MPUIIOKEHUSIX B MIPOIIECCe
CBOCH MpodeccrnoHaABHOM e TETHbHOCTH.
OcBoeHMe TUCIUTUTMHBI CTABHUT CIEAYIONINE 339 Tiepei 00yJarouMHUCs:
- U3yYCHUE 3aKOHOB OKPY)KAOIIETO MUPA B UX B3aHMOCBSI3H;
-oBjajicHre yHIAMEHTAIbHBIMH TPUHIIUIIAMU U METOJJAMH PEIICHHUS HAyYHO-TEXHHUECKUX 3a]1ay;
- (hopMupoBaHKE HABBIKOB IO IPUMEHEHHUIO MOJIOKEHUN (PyHJAMEHTAIbHONW (PU3UKU K TPAMOTHOMY
HAYYHOMY aHAJIU3y CUTYaIUi, C KOTOPBIMH PUXOJAUTCS CTATKUBATHCS MIPU CO3IaHUH HOBOW TEXHHUKH U
HOBBIX TE€XHOJIOTHIA;
- OCBOCHHE OCHOBHBIX (DM3MYECKHUX TEOPHIA, TO3BOJISIOIINUX OMUCATH SIBJICHUS B IPUPOJIC, U TIPECIIOB
MPUMEHUMOCTH 3TUX TEOPUU IS PEIICHUsI COBPEMEHHBIX M MEPCIIEKTUBHBIX TEXHOJIOTUUECKUX 3a/1a4;
- 3HAKOMCTBO C OCHOBHBIMU (PU3NYECCKUMH BETMUNHAMH, SAMHUIBI UX U3MEPEHUS; PEICTABIATE ceOe
byHIaMeHTaIbHbIe (PU3NYECKHE OIBITHI U UX POJIb B PAa3BUTHU HAYKH;
- (opMmupoBaHUE OCHOB €CTECTBEHHOHAYYHON KapTHHBI MUPA;
- 03HaKOMJICHHE CTYJICHTOB C UCTOPUEH U JIOTUKON pa3BUTHS (PU3UKH U OCHOBHBIX €€ OTKPBITHH.

- U3y4YeHHEe Ha3HAUEHUS U MPUHIIUIIOB IEHCTBUS BXKHEUIINX (PU3NUECKUX TPUOOPOB.

2. Mecmo oucyunnunwt 6 cmpykmype OIIOII BO

Hucuummna 51.0.10 «®u3nka» 0THOCUTCS K 0043aTenbHOI yacTh 00pa30BaTebHON IPOTpam-
MbI O6akanaBpuara mo HanpasieHuto 08.03.01 CrpoutenbcTBo, npoduins — « IpoMBITIIIEHHOE U TpaXKIaH-
CKO€ CTPOUTENIBCTBOY.

Jnist u3y4yeHust JaHHOM TUCIMIUIMHBI HEOOXOAUMBI CIIEYIOINE 3HaHUS, YMEHUS U HaBBIKH, (Pop-
MUpYeMBbI€ MPEIIECTBYIOINMH TUCIUITTHHAMU:
Dunocoghus: marepust 1 OCHOBHbIE (DOPMBI €€ CYIIECTBOBAHNUS; IO3HAHUE KaK OTPAXKEHHUE AEHCTBUTEIb-
HOCTH; IMAJIEKTHKA KaK y4eHHe O BceoOIIel CBA3M U pa3BUTHUH.
Mamemamuxa: Anredpa, aHaTUTHYECKasi TEOMETPHSL; ONPEACTUTEIN U CUCTEMBbl YPaBHEHUH; BBE/ICHUE B
aHaIu3 (GYHKLIUU OJJHOTO IePeMEHHOr0; Tu(QepeHInaIbHoe HCUHCIeHHE (YHKIIUN OJJHON IepeMEHHOI;
ucclieioBanre (yHKIMH U TOCTpOCHUE Tpa(UKOB; IPUOIMKEHHOE PELICHUE YPaBHEHUH; HHTErpaJIbHOE
UCUHNCIIEHUE; OOBIKHOBEHHBIE AU (PepeHIInanbHble ypaBHEHHSI; OCHOBBI TEOPUH BEPOSTHOCTH; SJIEMEHTHI
MaTeMaTHYeCKOM CTaTUCTUKU.
Hugpopmamuka: ncnonab3ylOTCs HABBIKK MPOrpaMMUpOBaHust, paboTel ¢ DBM B mabopaTOpHOM MpakTH-

KyMe, KypCOBOM ITPOEKTUPOBAHMH.



Xumus: Ta6JII/II_[a MCH,Z[G.HGGBa, 3aKOH ,Z[GI:ICTB}HOH.[PIX MaccC, BAJICHTHOCTb, 3JICKTPOHHOC CTPOCHUC aTOMOB
" MOJICKYII. 3HaHI/Iﬂ, IMOJIYYCHHBIC ITPHU U3YYCHHUU OUCHUILINHBI ((CDI/ISI/IKa», HCIIOJIB3YIOTCS B HaﬂbHeﬁIHeM
IIpH U3Yy4YCHUU O6H.I€T€XHI/I‘ICCKI/IX " CIICOUAJIBHBIX JUCHUIIIINH, IIPHU aHAJIN3C MPUHIUIINAJIBHBIX OIrpaHu-

quHﬁ, HaKJIaJbIBaCMbIX (byHI[aMeHTaJIBHBIMI/I 3aKOHaMH1 Ha BO3MOKXHOCTH KOHKPCTHBIX TCXHUYCCKUX

KOHCTPYKLIUH.

3. Tpebosanusa k pezynomamam 0C60eHUA OUCUUNTIUHBL
B coBOKymHOCTH ¢ ApyruMu AUCHHUILTUHAME POt «[IpOMBIIINIEHHOE U TPa)kIaHCKOE CTPOH-
TEIBCTBO» AUCHUIUIMHA «DU3MKa) HampaBlieHa Ha (GOPMUPOBAHUE CIEAYIOMUX KOMIIETEHIIUI B COOT-
BercTBuH ¢ ®I'OC BO u OIIOIT BO no nanpasnennto noaroroBku 08.03.01 — CtpourtenscTBo (ypOBEHb

OakanaBpuaTa):

» CrocoOHOCTP pemarh 33a9u MpoPecCHOHATBHON NEATETLHOCTH Ha OCHOBE UCIIOIb30BaHUS TEO-
PETHYECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHHUUECKUX HAYK, a TaKKe MaTeMaTH4ie-
ckoro anmnapata (OIIK-1).

B pesynbrare n3ydeHus: AUCHUILTUHBI CTYIACHT OJIKEH:
3HaTh: OCHOBHBIC (DU3HUECKUE SBJICHUS, PyHIaMEHTAIIbHbIEC TOHSATHS, 3aKOHBI U TEOPUU KJIACCH-
YECKON U COBPEMEHHOM (PU3HKH;

YMeTh: IPUMEHATH MOTyYE€HHBIC 3HAHUS 110 PU3UKE MTPU U3YUCHHUH IPYTUX AUCIHILTNH, BbIJC-
JISITh KOHKPETHOE (PU3NYECKOE COJIepiKaHre B IPUKIIAIHBIX 3a7ja4ax MPOPEeCCHOHANBHON eI TeIb-
HOCTH;

Baanerb: cOBpeMEHHOW Hay4IHOU armapaTypoil, HaBbIKaMU BeJIeHUS (PU3HUECKOT0 SKCIIEPUMEH-
Ta; OCHOBHBIMH COBPEMEHHBIMU METOJaMH IMOCTAHOBKH, UCCIICIOBAHUS M PEIICHUS 3a/1a4 MeXa-
HUKH.

» CrocoOHOCTh BBISBIATh M KIACCU(PUIIMPOBATH (PU3HUECKUE M XUMHUYECKUE MPOIECCHI, MPOTEKa-
omue Ha 00bexTe mpodeccrnonansHoi AestenbHocTH (OITK-1.1).
3HATH: KOHIICTIIIMHA COBPEMEHHOU (PH3UKH;

YMeThb: 00BSICHATH IPUPOAHBIC SBJICHUS B PAMKaX COBPEMEHHON (PU3NUECKON KapTHHBI MUPA.

» CrocoOHOCTB ONPENeATh XapaKTEPUCTUKH (PH3UIECKOTO Tpoliecca (SIBJICHHUS ), XapaKTEPHOTO IS
00BEKTOB MTPO(PECCHOHAIIBHON ESITEIIBHOCTH, HA OCHOBE TEOPETUUYECKOTO (IKCIEPUMEHTATHHOTO)
uccnenosanus (OIIK-1.2)
3HAaTBh: OCHOBHBIC TIOHSTHS, 3aKOHBI U MOJICIH MEXaHWKH, TEPMOJUHAMUKHA U CTATHUCTUYECKOU
(bu3UKY, SJEKTPUYECTBA U MarHETH3Ma, KOoJIeOaHU U BOJIH;

YMeThb: perniath TUIIOBBIE 33]]a4l [0 OCHOBHBIM pa3zeniaM (pU3HKH.



» CnocoOHOCTB IIPEICTAaBIATh 0a30BbIe IS TPodecCHOHANBHON cepbl pu3ndecKue Mporecch 1
SBJICHHS B BUJIe MaTeMaTuyeckoro (ux) ypaBHenus(it) (OIIK-1.4.)
3HaTB: METObI aHAJIN3A U AJITOPUTMBI PEIICHUS 3a]1a4 U3 00JIACTH MEXaHUYECKUX, TETJIOBBIX 1
ANIEKTPOMATrHUTHBIX SIBJICHHUIA;,
YMeTh: ¢ MOMOIIBIO METOJIOB MAaTEMATUYECKOTO aHAJIM3a BBIPAaXKaTh UCKOMBIE (PU3UYECKHE BEIH-
YHHBI YePEe3 UCXOIHO 3aJJaHHBIE.

» CrocoOHOCTh BBIOUPATh 0a30BbIC (U3HUCCKHUE U XUMUYCCKUE 3aKOHBI JUIS PEIICHUS 3a71a4 IPO-
deccuonanpHoii nestensHocTr (OITK-1.5)
3HATB: METOIBI OIICHKH MOPSAKOB BETUYHMH, XapaKTePHBIX JIJIS PA3IUYHBIX Pa3elioB GU3HKHY;
YMeTb: caMOCTOATENbHO NpHUOOpeTaTh (PU3MUecKHe 3HaHMS, HEOOXOOUMbIe Al MOHUMAaHUs
MIPUHITATIOB PabOTHI MPUOOPOB U YCTPOUCTB.

» CrocoOHOCTh pelaTh ypaBHEHHUS, ONMCHIBAIOLINE OCHOBHBIE (PU3HUECKUE MTPOLIECCHI, C IPUMEHE-
HUEM METOJIOB TUHEIHON anredpsl 1 MaTemMarnueckoro ananusa (OIIK-1.7)
3HATB: OCHOBBI HHTEIPANBHOTO U AU PEpEeHINATBHOTO UCUUCTICHUS;
YMeTb: HaX0aAUTh 00Ilee U YacTHOE perieHus Aud@epeHnanbHbIX YpaBHEHHI; HAXOIUTh Ipe-
nenbl QYHKIMA U UX TMPOU3BOIHBIC; CTPOUTH Tpaduku (YHKIUH, OMUPAsCh HA TPOBEIACHHOE HC-
CIIEIOBAHKE NP PEIICHUH PA3IMYHBIX (PU3MUECKUX 3a/1a4.

» CrocoOHOCTP ONPENeNsITh XapaKTEPUCTHKH MTPOIIECCOB paCTIpeICICHUs, IPEOOpa3OBaHUS U UC-
MOJIb30BAHUS DJIEKTPUUYECKOM 3HEprun B dekTpuueckux mnenax (OIK-1.11)
3HaTh: pa3zensl PU3MKHU, OXBATHIBAIOIINE 3HAHUS O CTATHUECKOM JIEKTPHUYECTBE, IEKTPUUECKIX
TOKaX U MAarHUTHBIX SIBIICHUSX, METO/IbI aHATH3a JIEKTPUYECKHX IIeTIeH, CUCTEMY yYCIOBHBIX I'pa-
¢duyecknx 0003HaYEHHI KOMIIOHEHTOB IEKTPUYECKUX LIETISX;
YMeTh: ONUCHIBaTh U OOBACHATH AJIEKTPOMArHUTHBIE TPOLIECCHI B AJIEKTPUUYECKUX LIETISAX U
YCTPOMCTBAX, COCTABIISITH MPOCTHIE NMEKTPUIESCKHE CXEMBI IIeTIeH, PACCUNTHIBATH MapaMeTphl pas-
JUYHBIX JIEKTPUICCKUX LIENed U CXeM, CHUMATh TTOKa3aHUs U MOIb30BATHCS AJICKTPOU3MEPH-

TETHLHBIMU TPHOOpPaMU U TIPUCTIOCOOJICHUSIMHU.



Ta6anna 1. Conepxxanue nucuuimHbl «Pu3nkay, nepeyeHb OLEHOYHBIX CPEACTB U KOHTPOJIMPY-

4. Cooeporcanue u cmpykmypa OuCyuUnIuHbl

4.1. Cooepircanue pazoenoe oucyuniunsl

eMbIX komMneTeHuuii (OPO)

Kon kourponu- | HaumeHoBa-
Ne | HammeHoBaHHe pyeMoi KomIie- | HHe OlleHOY-
Conep:xanue pasaena
n/m | pasjgena/ TeMbl TeHIUU (UK ee HOI'0 cpea-
YacTH) CTBa
1 2 3 4 5
1 Mexannka OJIEMEHThl KWUHEMAaTHKH IOCTyMa- OIIK-1
TEJIBLHOTO U BPAILATEILHOIO JBUXKE- OIIK-1.1
HUsl. JluHaMMKa TOYKM M TOCTyMa- OIIK-1.2
TEJIBbHOIO JBMXKECHUS TBEPAOrO Tea. OIIK-1.4 JIP, K, T, PK
3akoHbl coxpaHeHusd. [[uHamuka OIIK-1.5
BpalLaTEIbHOIO JBH)KEHUS TBEPIAOTO OIIK-1.7
Tena. MexaHuka >Xuakocte. Mexa-
HUYECKHUE KOJICOAHMsI U BOJIHEI.
2 MonekynsapHas | MonekyJIapHO-KHHETHYECKAasT — Teo- OIIK-1
¢u3uKa 1 TepMo- | pusl UICATBHBIX ra3oB. OCHOBHI Tep- OIIK-1.1
NUHAMHUKa MOAWHAMHUKU. PeanbHbIC ra3bl, KHJ- OIIK-1.2 JIP, K, T, PK
KOCTHU U TBEpABIE Tela. OIIK-1.4
OIIK-1.5
OIIK-1.7
3 | DIeKTpUYECTBO U | DIEKTPOCTATHKA. ITocTostHHBIM OIIK-1
MAarHeTu3M 3NIEKTpUYEeCKHil TOK. TOK B cpenax. OIIK-1.1
MaruutHoe moJjie B BAKyyMe U B Be- OIIK-1.2
niectBe. OcHOBBI Teopuu MakcBesuia OIIK-1.4 JIP, K, T, PK
UL DJIGKTPOMAarHMTHOTO  TTOJIS. OIIK-1.5
DJEeKTpOMarHUTHbIE KOJeOaHUs H OIIK-1.7
BOJHBI. [lepemMeHHBIN 3JIeKTpUYe- OIIKOI.11
CKHUU TOK.
4 OnTuka I'eomerpuueckas ontuka, GoTOMeT- OIIK-1
pusi. BonnoBas onrtuka. KBantoBas OIIK-1.1
ONTHKA. OIIK-1.2 TP, K, T, PK
OIIK-1.5
5 | Dnementsl atoM- | ®usuka atroma. KBantoBas ¢usmka. OIIK-1
HOU U siicpHON | DNeMeHThl sifaepHor Gu3uku U Hu- OIIK-1.1
busuku 3UKH 3JIEMEHTAPHBIX YaCTHII. OIIK-1.2 JIP, K, T, PK
OIIK-1.4
OIIK-1.7

B rpade 4 npuBoasiTcs iaHupyemble GopMbl TEKYIIET0 KOHTPOJIS: 3aIuuTa 1abopatopHoii padots! (JIP), nomar-

nero 3aaanus (/13), komwtoksuyM (K), pyoexusiii kouTpos (PK), rectuposanue (T) u T.1.




4.2. Cmpykmypa oucyunaunvt (M0o0oynsn) « Quzuxka)

Taoauna 2. O0masi Tpy10eMKOCTh TUCUHUIJIMHBI COCTaBJIfAET 4 3a4eTHbIe eqMHUNbI (144 yaca)

(010 {0
Bun paboTst TpynoeMKoCTh, 4acoB
Bcero (1 cemectp)
O01as Tpya10eMKOCTh 144
KonTakTHasi padora 51
Jlexyuu (J1) 17
Ilpaxmuuecxue 3ausmus (113) 17
Jlabopamopnwvie pabomut (JIP) 17
CamocrosiTesbHast padoTa 66
IToaroroBka v NPOXOKACHUE MPOMEKYTOUHOM aTTECTAllMKN 27
Buj uToroBoro KOHTpoJIsi (3a4eT, IK3aAMEH) JK3aMeH

4.3 Jlabopamopnuie pavomur (ODPO)

Ne
P HaumenoBanne 1abopatopHbIX paboT
1 3
1 N3yueHue 3aKk0HOB paBHOYCKOPEHHOTO ABUKEHUS U BTOPOro 3akoHa HpioToHa Ha MaiivHe
ATByna.
2 Omnpenenenne CKOPOCTH JIBIDKEHUS MTyJTU METOAOM OQJUTMCTHYECKOTO MAsITHHKA.
3 OrnpezesieHre MOYJIs FOHTA 10 U3THOY CTEePIKHS.
4 OnpeneneHre MOMEHTA WHEPIIMH TeJIa METOJIOM KPYTHIIBHBIX KOJICOAHU.
5 Omnpenenenne ko3 HULHEHTA )KECTKOCTH MPY>KUHBI CTATUCTUYECKUM U JUHAMUYECKUM METO-
JaMU.
Omnpenenenne TePMUYECKOro KOAPGUIMEHTa JaBICHUs BO31yXa IMPHU MOMOIIU BO3AYIIHOTO
6 TEPMOMETPA .
Omnpenenenne MIOTHOCTH KUAKOCTEH M KOHIIEHTPAIIMK PacTBOpa C MOMOIILI0 MUKHOMETpa
7 OnpeneneHne BIaXHOCTH BO3AyXa
8 Onpenenenne k03P PuireHTa TMHEHHOTO PACHIMPEHUS TBEPBIX TEL.
Omnpenenenre OTHOUIEHHSI TEIJIOEMKOCTH MPU MOCTOSTHHOM JJaBICHUU K TEIUIOEMKOCTH MpU
? nocrosiHHOM 06beme (y = C, / Cv ) metonom Kiemana-/lesopma
10 HccnenoBanue 351eKTPOCTATUYECKOTO MOJIST METOJIOM AJIEKTPOCTATUYECKOW BAHHBI.
11 Onpenenenne uyncia apanes u 3apsiga 2JI€KTpoHA.
12 N3MepeHne conpoTUBIEHU ¢ TOMOIIBIO0 MOCTa Y UTCTOHA.
13 OrnpezesieHre TOPU30HTAIIBHONW COCTABJISIONIEH HAMIPSKEHHOCTH MAarHUTHOTO TOJISI 3€MJIH.
14 N3yuenue siBneHust ”HTEp()EpEeHIIMH CBETa C ITOMOIIBIO KOJICIl HhIOTOHA
15 HccenenoBanue CTpYKTYpbl KPUCTAJIOB JIA3EPHBIM U3ITyYEHUEM.
16 WccnenoBanue nudpakiiiy CBETa ¢ MOMOIIBIO ONTHYECKOW CKaMbU
17 W3yuenne BHenHero Gotorddexra
18 HccnenoBanue CieKTpOB UCITYCKAHUS M TOTJIONIEHUS CIIEKTPOCKOIIOM
19 Hcnonp3zoBanne cuetynka I eirepa-Mrosuiepa 11t H3ydeHHs H30ToIa OepHILTns




4.4 Ilpakmuueckue 3auamusn (OPO)

Ne
3auaTus

Tema

1

3

DeMEeHTHl KHHEMATUKH.
JlunaMuka noctynatenbHOTO ABMXKEHUS. CHITbI HHEPIIUH.

DHepreTUYeCcKre XapakTepUCTUKN MEXaHUYECKOM CUCTEMBbI. 3aKOHBI COXpPAHEHUS B MeXa-
HUKE.

MexaHnKa TBEpAOTo Tena.

Mexanndeckue KoaeOaHus U BOIHEL

DeMeHTHl MEXaHUKHU )I(PII[KOCTeﬁ .

MOJ'ICKYJ'IHPHO-KI/IHCTI/I‘ICCKaH TEOpHI NCATTbHBIX I'a30B

OCHOBEI TEPMOJAUHAMUKHA

PeanbHbie Ta3bl, JKUAKOCTU U TBEPABIC TCJId

DJIEKTPOCTATHKA.

IToCTOSHHBIN JIEKTPUYECKUHN TOK.

— (=0 co|Q|N || [W]|

| )

MarnuTHOe 1noJjie B BAKyyMe U BEIIECTBE.

—
\S]

SHCKTpOMaFHI/ITHaH HUHAYKOUA. OIeMEHTHI TEOpHUU MakcBeimia AJIA DJIEKTPOMAaraHuTHOI'O
I10JIA.

DJIeKTpOMarHuTHbIE KOJIeOaHUs U BOJHBI. [lepeMeHHBIN JIeKTPHUUECKUH TOK.

DNEMEHTHI T€OMETPUYECKOM ONTHKU. BosHOBas onTuKa.

DJIeMEeHTa aTOMHOM ¥ KBAaHTOBOW (DM3UKH.

| [ |
AN Dn|hK~|W

DJIeMEHTHI SAePHON QU3UKH.

4.5 Camocmoamenvnoe uzyyenue pazoenos oucyunaunot (0P0)

No
Pazgena

BOHpOCI)I, BBIHOCHUMBIC Ha CaMOCTOATEIIBHOC U3YUYCHUE

1

2

Mexannueckoe aBukeHue. OTHOCUTENBHOCTD ABMKEeHUA. Cuctema orcuera. Koopaunar-
Hasi 1 BEKTOpHAas popmMa ONrcaHusl JBIKEHUSI.

3ByKOBBIE BOJIHBI. YIIbTpa3BykK. MubpasByk. Dddexr Jomiepa

HGI/IHepI_II/Ia.HBHBIC cucreMbl orcyeTa. CHIIbI 505(50) 004041

JlnvHa cBo6oAHOTO Mpobera MOJIEKYIIbI M CPETHEE YHCIIO CTOIKHOBEHHM

BHyTpeHHsIs DHEeprus peajlbHOro rasa.

Dddext JHxoynsa-Tomcona. CKmKEHHE Ta30B

N NN W W W

JlaBnenue noa U30rHyTOM MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlamtaca. KanumispHeie
ABJICHUS

JledekTsl B KpHrcTaIIax

Pacuer HAIIPSPKCHHOCTU 3JICKTPUUYCCKOr'O IMOJIA Ha OCH OUIIOJIA U Ha HpHMOﬁ nepneHaun-
KYJSIPHOW OCH JTUTIOJISI.

[Tpumenenne Teopemsl ['aycca i pacueTa HalPsHKEHHOCTH TIOJISI PABHOMEPHO 3apsKEeH-
HOM cepuuecKoil MOBEpXHOCTH, PABHOMEPHO 3apsKEHHOT0 OECKOHEYHOI 0 LIMIIMHIPA.

CormnpoTuBieHHE MPOBOJAHUKOB M UX COEAUHEHUE. 3aBUCUMOCTb COIPOTUBIICHUS MTPOBO/I-
HUKOB OT TeMneparypbl. CBEpXIPOBOAUMOCTD.

Peoxopanseiit MOCT YUTCTOHA.

N NN

KoaddumuenT nose3Horo neicTBUs HCTOYHHUKA TOKA.

PaGoTa BeIX0/a 37IEKTPOHOB M3 METALIOB. TepModJieKTpoHHas dMuccus. KontakTHas
Pa3HOCTL NMOTCHIUAJIOB. TepMoaneKTquecxne SABJICHUSA U UX IPUMCHCHHUC.

[TorynpoBOTHUKOBBII MO, TPUOJA, MHTETPAIbHBIE CXEMBI.
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Jua- u napamarserusm. @eppoMarHeTUKU U UX CBOKCTBA.

Onrtuueckre mpuOopbl. AGepparuy ONTHYECKUX CHCTEM.

OneiTel ®r30 n MaiikenbcoHa 10 ONPEAEIEHUI0 CKOPOCTH CBETA.

MeTtoapl HaOMOAeHUS HHTEPPEPEHITNHN cBeTa. [[prMeHeHne naTepdepeHITuu CBeTa.

Buasl moMuHeceHIIuu.

HckyccrBennast anuzorponus. dddext Keppa.

["onorpadwus.

IIpuMeHeHus s1a3epa

N[N | == N[NNI —

YacTUIbI 1 aHTUYACTUILBI. AHTUBEIECTBO

5. O6pa3oBaTesibHbIE TEXHOJIOTHH.
AHI/IMaI_II/II/I ITIOKa3bIBArOIIINEC OCHOBHBIC (bmnqecme SABJICHHUA W 3aKOHBI, OIIMCBHIBAIOINMUEC 3THU ABJICHUA,
KOMITBIOTEPHBIE CUMYJISIIIUH JIAOOPATOPHBIX paboT, (parMeHThI U3 HAYYHO-TIOMYJISIPHBIX (BHIIEMOB, BUIEO

ACMOHCTpalu OIIBITOB.

I/IHTepaRTI/IBHI)Ie 06p330B3TeJIBHI>Ie TEXHOJOIMH, HCII0JIb3YEMbIC B AYAUTOPHBIX 3AHATUAX

(0O)

Bup 3anstus Hcrnonb3yemMble HHTEpaKTUBHBIE 00pa30BaTeiIb- KonnuectBo
(JI, ITP, JIP) HBIE TEXHOJIOTUH 4acoB

1 [P OOyuaromue KOMIBIOTEPHBIE TMporpaMMbl  «OT- 10

KpbITas ¢pusnkaly, «OTkpbITas puznkaly, «Kuas
¢buzukay, « JHIUKIONEAUs Mo (HU3NKe», BUACO Jie-
MOHCTpALUH OIBITOB, IPE3EHTALIUY JIEKIIUH.

Cemectp

2 [P OOyuaromue KOMIBIOTEPHBIE TMporpaMMbl  «OT- 7
KpbiTas ¢pusnkaly, «OTkpbITas pusnkaly, «Kuas
dusnKa», «HIUKIONEANS 10 QUUKE», BUIEO Jie-
MOHCTpAIIUH ONBITOB, PE3EHTAIINH JIEKLIUH.

Uroro: 17

6. Oyenounvie mamepuast 011 MeKyuLe2o u pyoerHcHo20 KOHmMpOa ycnesaemocmu

u npome.)fcymoquoﬁ ammecmauuu

KoneuHbIMH pe3ynpTaTaMi OCBOEHHUS MPOTpaMMbl TUCHUIUIMHBL SBISIOTCS c(hOPMUPOBAHHBIE KO-
THUTUBHBIE JECKPUIITOPBI «3HATHY, «YMETb», «BJIAJETh)», PACIHCAHHBIE MO OTAEIbHBIM KOMIIETCHIIMSIM.
@OpMUPOBAHUE ITUX JECKPUIITOPOB MPOUCXOAUT B TEUCHHUE JABYX CEMECTPOB IO 3TalaM B paMKax pas-
JUYHOTO BUJA 3aHATHIA U CAMOCTOSTENIbHON paOOTHI.

B xone n3ydeHus AMCHUIUIMHBI IPETyCMaTPUBAIOTCS MeEKYyuwiuil, pyoexscHvlii. KOHmpoJb u npo-

MerHcymouHnan ammecmavui.
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6.1. Ouenounvie mamepuanwl 011 meKyuie2o u pybexcno2o konmponsa (0@0)

Texymuit 1 pyOeKHBII KOHTPOJb YCIEBAEMOCTH CTYACHTOB, M3ydJalOIHUX Kypc «Duzmkarn
OCYIIECTBISIETCA B paMKax OaJUIbHO-PEUTHHTOBOW CHCTEME aTTECTAllU CTYACHTOB, pa3paOOTaHHBIN U
BHEJIPEHHBIN B IPAKTUKY JeArenbHOCTH B KBI'Y. B paMkax 3TON CHUCTEMBI B TEUEHHE CEMECTpa IO
YTBEPKACHHOMY IpauKy MPOBOAUTCS OaIbHO-PEUTUHIOBBIE KOHTPOJIBHBIE MEPONPHUATHS, BKIIIOYA-
IOL[MEe TIPOBEJCHHE KOJUIOKBUYMa B YCTHOM (opMe M KOMIBIOTEPHOE TECTHPOBAaHUE CTYIEHTOB. B
pamKax OaTbHO-PEUTUHIOBOM CHCTEME aTTECTAIlMH CTYACHTOB MPEAYCMOTPEHBI MEPHI, CTUMYIHPY-
IOLME TOCELIEHNE 3aHATUN cTyneHTaMu. OleHKa YCHEIIHOCTH CTYJAEHTOB MPOBOAUTCS 110 MHOIO-
OayIbHOM IIKaJIe

(100 6ammoB)

6.1.1. Bonpocwt na konioxeuym (Kourposmpyembie komnereHuuu OIIK-1: OIIK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.7, OIIK-1.11) (O®O)

Bonpocs! qis 1 koJL10KBHYMa
1. Mexannueckoe aBWkeHHe. KnHeMaTnka moctynaTteabHOro ABMKeHus. llepemerenne, ckopocTsb,
YCKOPEHHUE U €r0 COCTABJISIOLINE.
2. KunemaTuka BpamiaTelbHOTO JBUXKEHUS. YTOJ MOBOPOTA, YIIoBasi CKOPOCTh U YTIOBOE YCKOpe-
Hue. CBs3b JIMHEHHBIX U YIJIOBBIX BEJTMYHH.

OcHoBHas 3a7a4ya TMHaMKUKU. VIHepImanpHas cucteMa orcuera. 3akonsl HproToHA.

ITonstue 3amkHyTOHN cucteMbl. IMiynbe Tena. MMnynbsc cucteMbl. 3aKOH COXpaHEHUs! UMITyJIbCa.

Hedopmarus. 3akon ['yka. uarpamma pactsokenust. Moayns FOnra.

Pa6ota, moutHoCTh. KO3 dhunmeHT moae3Horo neicTBus.

N S AW

. KoncepBaruBHble n HeKOHCepBaTUBHBIE CUJIbl. KiHeTHUeCKas 1 MOTeHLHaIbHas SHEPTUU. 3aKOH
COXpaHEHUs SHEPTUH B MEXAHUKE.

8. MowmeHT uHepHuu TBepAoro tena. MOMEHT MHEPLUHH HEKOTOPBIX I'€OMETPHUUYECKH MpPaBUIbHBIX
tein. Teopema IlITelinepa.

9. MowmeHT cuibl. OCHOBHOE ypaBHEHUE JUHAMUKH BpaIlaTEIbHOTO IBUKEHUS.

10. MoMmeHT uMmnyabca. 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa.

11. Mexanuyeckue KoJaeOaHus M UX XapaKTEPUCTUKH. Y paBHEHUE CBOOOIHBIX TAPMOHHUYECKUX KOJIe-
OaHMUIA.

12. 'apmonmnveckuit ocrimuuiaTop. [IpyxuaHbIN, GU3NIECKUNA 1 MaTEeMaTUYECKHN MasTHUKH.

13. YpaBHeHue CBOOOHBIX 3aTyXaronux Koyedanuid. JlorapudMudeckuii TeKpeMeHT 3aTyXaHHUs.

14. YpaBHeHME BBIHYKICHHBIX Koslebanuil. Pe3onanc.

15. neanbHblil Ta3. YpaBHEHUE COCTOSHUS UJ1€aIbHOTO Ta3a. M3ompoliecchl.
11



16.
17.
18.
19.
20.
21.
22,
23.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO — KHHETUYECKOW TEOPUU UJI€aTbHBIX Ta30B.

3akoH MakcBesia 0 pacipeieJIeHMH MOJIEKYJ UJIeaTbHOIO ra3a Mo CKOPOCTSIM.

[lepBoe Hauano TepmoguHamMuku. PaboTa rasa npu u3MeHeHHH ero oobeMa.

TemnoeMkocTsh ra3oB. YpasHeHue Maiiepa.

[IpuMeHeHue nepBoro Hayana TEPMOJAMHAMUKH K U30ITPOLIECCAM.

Anunabatudeckuii mporecc. YpaBuenue [lyaccona. Pabora npu agunabatruaeckom mporiecce.
DHTPONHS U €€ CBSA3h C TEPMOAMHAMUYECKON BEPOSITHOCTHIO (CooTHOIIEHHE bobiimMana).

Bropoe u Tperbe Hayana repmoarHamMuky. Ternossle asurarend. Lukn Kapuo. KII/ reruiosoi

MalllUHBbI.

24,

Peanbnble ra3el. YpaBuenune Ban-nep-Baansca. U3oTepmbl Ban-nep-Baansca. Kputnueckoe co-

CTOsiHUE. BHYTpeHHSs1 SHEeprusl pealbHOro Tasa.

12.

1.

Bonpocsl 2 KOJIOKBHYMa

. 3aKOH COXpaHEHUs 3JIEKTpUuYecKoro 3apsnaa. 3akoH Kymnona. HanmpspkeHHOCTB 3JEKTpHUYECKOTO

nonst. [puauun cynepnosunmu. [lone numoss.

[ToTok u UpKyIsALUs dJIeKTpocTaTuyeckoro noisi. Teopema ["aycca.

Pabora anexkrpocraruyeckoro mosis. [loTeHmman u ero cB3b C HAMPSHKECHHOCTBIO.

Onektpuueckuil Tok. Cuna toka. Croponnue cuibl. JJIC. 3akon Oma Juist yyacTka Uenu U s
3aMKHYTOU LIENH, COAEPKAIIEro UCTOYHHUK ToKa. 3akoH Oma u J[xoyns-JIeHia B UHTErpaqibHOU 1
nuddepernuanbHon hopmax.

ComnpoTHBieHHE MPOBOJAHUKOB U UX COCIMHEHHS. 3aBUCUMOCTh OT Temmeparypbl. CBEpXIpOBO-
aumocTb. [IpaBuna Kupxroga. PaBHoBecHbI MOCT YHHCTOHA.

Onektponus. [I[poBoguMocTh B asekTpoinTax. 3akoH Papazes.

MaruutHoe nosne. 3akoH buo-Capapa-Jlamiaca u ero npuMeHeHue Jisi MPSIMOTO U KPYyroBOro To-
KOB.

B3aumonelicTBue napauienbHbIX TOKOB. 3aKOH AMrepa.

. JIBrb>KeHUe 3apsKEHHBIX YacTHUIl B MarHuTHOM nosie. Cuita Jlopenua.
10.
11.

DnekTpomMarauTHas uHaykuus. 3akoH @apaned. [Ipasumno Jlenna.

[lepemennsiit Tok. 3akoH OMa Uil IepeMeHHOro Toka. PeakTuBHOE conpoTHBieHne. MoIHOCTh
B LIENIY [IEPEMEHHOTO TOKA.

KonebarenpHblit KoHTYp. CBOOOIHBIE rapMOHUYECcKUe KojebaHus B koHType. Popmyna Tomco-

Ha. 3aTyxatouiue kojaebanus. BoiHyxkaeHHble konebanus. SIBleHne 3IeKTPUIECKOro pe30HaHca.

Bonpocs! 3 kos10KkBHYyMa.

OCHOBHBIE 3aKOHBI FTEOMETPUUECKOMN ONTUKH.
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10.

11

12.

13.

14.

15.

16.

17.

18

Ontuyeckue npubopsl. JIunza. @opmyrna ToHKOH JuH3BL [locTpoeHne M300pakeHH B TOHKOU
JIMH3E.

®oromerpusi. OCHOBHbIE (POTOMETPUUECKHIE BETUUHHBI.

Wutepdepennus ceeta. YClIoBUS MakCUMyMa U MHHMMyMa HHTepdepeHunn cera. [Ipumenenue
uHTepdepeHyn. Pacuer nuTepdepeHIMOHHOM KapTUHBI OT JIBYX UCTOYHHUKOB.

NuTtepdepennius cBeta B TOHKUX 1uieHkax. Kombeiia HeroToHa.

Hudpakuus ceera. [Ipunamun [Molirenca - @penens. Meroa 300 Openens. udpakus Opaynro-
¢bepa Ha onHoM mienu. AudpakiuonHas pemerka.

Hudpaxuus Ha kpucramiax. Dopmyna Bynsda — bparros.

Jucnepcus cBera. DnekTpoHHas Teopust qucniepceud. [lormonienue ceera. 3akon byrepa
[Tonsipuzanus ceera. Buabl nonspuzanuu. 3akoHn Maitoca. [lonsipusanus cBeTa npu OTpakeHU 1
IIPEIOMJIEHUH Ha TPaHUILIE ABYX AMAJIEKTPUKOB. 3aKoH bprocrepa.

SIBnenue aBoMHOrO JnydenpenomieHus. OnTudecku akTUBHBIE BenlectBa. Caxapumerpsl. Hckyc-

CTBEHHas onTuyeckas anu3oTponus. Dddekt Keppa.

. XapaKTepuCTUKHU TerIoBoro m3nydeHus. 3akoH Kupxroda. 3akonsl Crtedana — bonbimMana u

cmenienus Buna. ®opmyna Panes — [[xunca.

3akonbl pororddekra. YpaBHenue DiiHmTeHa 1 Gotodrddexra. [Ipumenenne hotordhdexra.
Macca u ummnynbc gortona. Jlapnenue ceera. Idpdext Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX CHieKTpax. JInHeluaTeiii ciekTp aroMa Bogopoja. CTpoeHue aToma.
OmnsiThl Pesepdopaa no paccesnuto anbga - 4acTuil.

IToctynatsl bopa. DxcniepruMeHTanbHOE JOKa3aTEIbCTBO JUCKPETHOCTH SHEPTETUUECKUX YPOBHEN
aTtoma (oneITel @panka u ['epria). DnemeHnTapHas Teopus aroMa Bogopoaa 1mo bopy.

I'unoreza ne-bpoiinsa. BonHoBbie cBoiicTBa BemiecTBa. COOTHOIIEHUE HEOMPENEICHHOCTEN s
KOOpJAWHAT U UMITYJIbCOB.

BonnoBas ¢ynkuus u ee cratuctuyeckuid cMpica. Oomiee ypasuenue lpenunarepa. CrioHTanHHOE

U BBIHYXJIEHHOE U3iydeHue. Jlazepsl.

. Pa3mep, cocTaB u 3apsan aToMHOTO sipa. JledhekT Maccel U SHEprus CBS3U Sep.
19.
20.

PannoakTuBHOE M3ITyYeHHUE U €ro BUbL. 3aKOH paiuOaKTUBHOTO pacnaja. [IpaBuia cmemeHns.
SnepHble peakiMy U UX OCHOBHBIE TUIIBL. SIepHBIE peaklUy MO IeHCTBUEM HEUTPOHOB. LlenHas

peakuus neyeHus. TepMosiIepHbIE PEaKIUU.

6.1.2. Kpumepuu chopmupoeanusn ouenok (oueHueanus) ycmmuozo Koaioxkeuyma (OD0)

YCTHBIN KOJUIOKBUYM SIBJISIETCS. OJTHUM M3 OCHOBHBIX CIIOCOOOB yu€Ta 3HAHUI 00YyYaromerocs

10 AUCHUIIIINHE «Du3nKay. HpI/I OTBCTC CTYACHTA OLICHUBACTCA: AICHOCTb, YCTKOCTh U JOKA3aTCIIb-
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1.

HOCTB U3JIOKCHHA OTBETOB HA BOIIPOCHI; BJIAACHHUC CIICLHUAIBHBIMU TCPpMUHAMH,; CUCTCMHOCTL 3HA-

HUH 10 TEMATHKE.

B pe3ynomame ycmnozo onpoca cmyoenma, e20 3HaHus 0OUEHUBAIOMCA NO C1e0YIouiell uKae:

7-8 6annoe crtaBUTCA, €CIIU 00YJAIOLTUICS:

1) moaHO M3NaraeT M3y4eHHBIH Marepuai, AaéT MPaBHIBHOE OINpeleseHHOe (PU3MUECKUX MOHS-

THH;

2) oOHapy>XMBaeT TMOHMMaHUE MaTepuasga, MOKET 00OCHOBATh CBOU CYXICHUS, MPUBECTH HEOO0-

XOIUMBIE IIPUMEPEL,

3) u3naraeT maTepuas MOCIEAOBATEIbHO M MPABWIBHO C TOYKHU 3PEHUS HOPM JHUTEPATYPHOTO
S3BIKA.

5-6 6annoe craBuTCs, eciu 00yUYaAIOIMIUNUCS 1aéT OTBET, YIOBICTBOPSIONINI TEM K€ TPEOOBaAHUSM,

4TO U JJI TYHKTa 1, HO JOITYCKAC€T OJHY-ABC OIJ_II/I6KI/I, KOTOPBIC CaM K€ UCIIPABJIACT, U OAUH-JBA

HGI[O‘IéTa B ITOCJICAOBATCIBbHOCTH U3JIOKCHUS MaTCpUaja.

4-5 6ann06 cTaBUTCS, €CJIM 00yJAIOMINNICS OOHAPYKMBAET 3HAHNWE U TOHUMaHUE OCHOBHBIX T10-

JIO)KEHUH TaHHOH TeMBI, HO:

1) u3naraetr MaTepuai HEMOJIHO U JIOITYCKAaeT HETOYHOCTH B OIIPEICIICHUH MTOHITHH;

2) He yMeeT JI0CTaTOYHO TTy0OKO U JI0Ka3aTebHO 000CHOBATH CBOU CYX/IEHUS U IPUBECTH CBOU
HpUMEPHI;

3) u3nmaraet MaTepua HEMOCIEA0BaTEIbHO U IOMYCKAET OIINOKH B SI3BIKOBOM O(OPMIICHUH H3Ja-
raeMoro.

0-3 banna craBuTCA, €ciu 00yJaroLMiics 0OHapy)KUBaeT He3HaHUE OOJIBIIEH YaCTH COOTBET-
CTBYIOILIETO pa3Jiesia H3y4aeMoro MaTepHaia, I0MycKaeT OMnOKY B GopMyarpoBke. B aTom ciy-

4yae CTYJEHTY BbIcTaBisieTcs 0 0anios.

6.1.3. IIpumepor mecmogoix 3a0anui:

PaBHOMepHOE IBHKEHUE IO OKPYKHOCTHU OTIPEAEIISAETCS YCIOBHEM

a,=0,a,=0

a. =0,a, = const
a, =const,a, =0
a, =const,a, #0

2. 3aBHCHUMOCTb ITyTH OT BPEMEHH JIJIsl TIPSAMOJIMHEHHO BIXKYIIErocs Tena umeet Buj S = 2¢ +3t° (

Bce BeMunHbl Jaubsl B CU). Ycekopenue Tena uepes 2 cek Oyuer paBHO [M/ ¢ ]

6

38
30
24
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3. MarepuanbHas TOUKa BpallaeTcs paBHO3aMEAJIEHHO M0 OKPY>KHOCTH MPOTHUB YaCOBOM CTPEJNIKH.
Y ckopeHue npu 3TOM HalpaBJIEHO BJOJIb
1 2

W N =

4
4. 3aBUCHUMOCTH yrijia moBOpoTa OT BpEMCHHU JId BPpAIIArOIICTOCH TCIa UMCCT BU
@ =4+2t +2t*(Bce Benmuunsl 1ansl B CH). Pagnyc Bpamienns tena 10 cm. HopmansHoe yckope-

HHUE K KOHILY BTOPO# CeKYH/IBI paBHO [M/ ¢ ]
10
16
100
1000
5. [Ilpu yBenuueHuu B 4 pa3a Macchl TeJa, CKOJIB3SIIEro 10 TOPU30HTAIBHOM MOBEPXHOCTH, CHJIa
TpeHus
yBEJIMUUTCS B 4 pa3a
yBeJIM4uTCs B 16 pa3
YMEHbIINUTCS B 4 pa3a
yMeHbIIUTCA B 16 pa3

6. Ilpu yBenr4yeHUr MacChl OJTHOTO U3 Tel B 4 pa3a U YBEJIIMUEHUH PACCTOSHUS MEXy HUMHU B 2 pasa
cuJjia TSATOTEHUs

YBEJIMYMTCS B 2 paza

yBEJIMUUTCS B 4 pa3a

YMEHBIIUTCA B 2 pasa

HE U3MEHUTCS

7. 3aBUCHUMOCTb UMITYJIbCA OT BPEMEHU JJIsl IPSMOJIMHEMHO JIBMIKYILErOCs TENIa IIPEeICTaBIeHa Ha

rpaduxke.
P

t
3aBUCUMOCTb PaBHOJECHCTBYIOLIEH CUIIBI OT BPEMEHU UMEET BU]L
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8. YpaBHeHUE IBUKECHHUS Tella 110 HAKJIOHHOM TIIOCKOCTH UMeeT BUI F +mgsina — umgcosa =0.
JlaHHOE TeJI0 IBUIKETCS 1O MIIOCKOCTH
-
N =

e

=l

paBHOMEpPHO BHM3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

9. Jlnst abCOMOTHO HEYNPYTOro yJaapa BHIOIHAETCS
TOJIBKO 3aKOH COXPAaHEHMS UMITYJIbCa
TOJIBKO 3aKOH COXPAaHEHMsI KUHETUYECKOU YHEPTUU
3aKOHBI COXPAaHEHUS UMITYJIbCA U KWHETUYECKOW dHEPTUn
HE BBIIIOJIHSIOTCS 3aKOHBI COXPAHEHHUs UMITYJIbCa U KUHETUYECKON SHEPrUU

10. Kunernueckas sHeprus Tejia npu yBeJIMUEHUU CKOPOCTHU TeJia B 4 pa3a
YBEJIMUUTCS B 2 pa3a
yYBEJIIMUUTCS B 4 paza
yYBEJIMUUTCS B 8 pa3
yBeJIM4uTCs B 16 pa3
11. [TorennmansHast SHEPTHs MPYKUHBI xKecTKOCThIo 80 H/M cxartoit Ha 5 cm OyneT paBHa
PIEN
40
16



0,01
0,1
400
12. OcCHOBHOE ypaBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHUS TBEPJOrO TEIa NUMEET BU
M=J-g
L=J w
M=J o
L=[r-p]
13. MoOMEHT nHepUUHU AMCKAa OTHOCUTEIIBHO OCH , ITPOXOMSIIECH KacaTeJIbHO K €r0 IIOBEPXHO-
CTH Yepe3 KOHEI pajinyca, paBeH

%ng2
%mR2
%mR2

13 2
2OmR

o 2
14. MOMEHT UMITYyJIbCa OTHOCUTEJIBHO HEMOABUKHOM OCU U3MEHSIETCS 110 3aKOHY L = at”.
Ykaxute rpaguk, MpaBUIbLHO OTPAKAIONINA 3aBUCHMOCTh OT BPEMEHH BETMYHMHBI MOMEHTA CHII, ICH-
CTBYIOIIUX HA TEJIO

M
M

t t

15. CrutoniHoi 1 MoibId MUIUHAPHI, UMEIONINE OJIMHAKOBBIE MACChl U PAINYChI, BKaThIBAIOTCS 0€3

MPOCKaIb3bIBaHMS HAa TOPKY. Eciu HavanbHbIE CKOPOCTU TEJ OJIMHAKOBBI, TO
BbIIlI€ TIOJHUMETCS MOJbIH 1ap
o0a Tena MOJHUMYTCS HA OJTHY U Ty K€ BBICOTY
BBIIIE MOJTHUMETCSI CIUIOIIHOM LIUJIUHIP

16. [Ipu yBenuueHnn yrioBoi CKOpOCTH BpalleHus 11apa B 3 pa3a, ero KHUHETUYeCKas SHeprus

yBenMuuTcs B 9 pas
YMEHbIIUTCA B 9 pa3
HE U3MEHUTCS
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17.

18.

19.

YBEJIIMYUTCS B 3 paza

Cunbl vHEpIUU 00YCIIOBICHBI

B3aMMO/ICIICTBUEM TEJ B CUCTEME OTCUEeTa

YCKOPEHHBIM JBUKEHHEM CHCTEMbI OTCUETA

YCKOPEHHBIM JIBUKEHHEM TE€J B CUCTEME OTCYETa

PaBHOMEPHBIM MPSAMOJIUHEHHBIM ABUKEHUEM CUCTEMBI OTCUETA

Ha nBmxyiimecs Tena BO Bpalllarouiencsi CACTEME OTCUETa JIEUCTBYET
TOJIBKO IIEHTPOOEIKHAS CHIIa

Toabpko cuiia Kopuosnuca

U IIeHTpoOexHas cuna, u cuina Kopuonuca

[Ipu yBenuueHuu 4acTOTHI BpallleHUs! CUCTeMbI oTcyeTa B 4 paza cuiia Kopuomuca
yBenuuuBaercs B 16 pa3

yBeJIMuMUBaeTcs B 4 paza

yMeHbIlaeTcs B 4 pasza

HE U3MEHSETCS

20. YcnoBue riaBaHus Tena B )KUIKOCTH OMPEACIIACTCS

21.

00BEMOM Tej1a

MaccoM Tena

dbopmoii 1 Maccoit Tena

COOTHOIIICHUEM IIJIOTHOCTEH Tella M KUJIKOCTU

YpaBHEeHHE HEPA3PHIBHOCTH /I HEC)KUMAEMOM KHUIKOCTH UMEET BU]T

S
— = const
1))

2

P+’012) = const

S -v = const
yol¥)
2

2

P+ pgh+ = const

22. Ilpu mepexoze BObI U3 OAHOM TPYOBI B APYTYIO, THAMETP KOTOPOH B 2 pa3a MEHbIIIE, CKOPOCTh

TCUCHU A

23.

24.

25.

YMEHbIIIAETCA B 2 pa3a
yMeHblaeTcs B 4 pas3a
YBEJIMUMUBAETCS B 2 pasza
yBeJIMUYUBaeTCs B 4 pasza
IIpu yBenuueHuun macchl Ipysa NPYKHUHHOTO MAasTHUKA B 4 pas3a, IEpUOJ
yMeHbllaeTcs B 4 pas3a
YMEHbIIIAETCs B 2 pa3a
yBeJIMUYUBaeTCs B 4 pasza
YBEJIMUMBAETCS B 2 pasza
MakcumanbHast CKOpOCTbh TAPMOHUYECKUX KoJIeOaHHii paBHA

[4a
[ a7
4

[re

[Tpu yBenmueHnH 4acTOTHl KojeOaHuil B 2 pa3a MoJIHas SHEPTUsl MaTepUaIbHOM TOUKHU, CO-

BepILIAOLIel TapMOHUYECKUE KOoeOaHus

yMeHbllaercs B 4 pas3a
YMEHBIIIAETCA B 2 pa3a
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yBeJIMuMBaeTcs B 4 pasza
YBEJIMUUBAETCS B 2 pas3a

26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISICTCS
MEPEHOC YacTHI] 0e3 MepeHoca SHeprun
MepeHocC dHepruu 6e3 mepeHoca YacTHI]
MEepPeHoC, KaK YacTHIl, TAK U YIHEPTUU

27. CBs13b MEXy INTMHOM BOJIHBI U CKOPOCTBIO €€ pacIpOCTPAHECHHS BhIpakaeTcs: Hopmyioi
A=v-v
A=v-T
v
A=—
T
A =2vv
28. PaccrosiHre MeXy COCETHUMM Y3JIaMU CTOSTYEM BOJIHBI PABHO
A
4
A
A
2
24
29. CBs3b MEXKY DHEPIUEN U UMITYJIBCOM PEIATUBUCTCKON YAaCTUIIBI UMEET BU/T

E=ym’c* + p*c’

E = pc

E =m’c* + p*c’
E=po
30. OCHOBHOM 3aKOH PENSTUBUCTCKON TMHAMUKU UMEET BU/T

1-0?/c?

31. Macca ABHMKYIIEHCS 9YaCTHUIIBI BIBOE OOJIBIIIE MACCHI IIOKOSI IPU CKOPOCTH YaCTHUIIBI paB-

HOU

3
—C
3
C

4
V3
—C

2
C

32. Ecnu oguH U3 ABYX TOYEUHBIX 3apsA0B YBEITHYUTH B 2 pasa, 4TOOBI CHIIA KyJIOHOBCKOTO

B3aUMOJIEHCTBHSI OCTAIACh IIOCTOSHHON, PACCTOSTHUE MEXTy HUMH HaJl0
YBEJIMYUTH B 2 pa3a
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YMEHBIIIUTH B 2 pa3a
YBEJIHYUTH B V2 pasza
YMEHBIIUTH B V2 paza
33. HanpsikeHHOCTD 27€KTPUYECKOr0 OISl U3MEPSIOT € IOMOILBIO IPOOHOTO 3apsiaa ¢, . Eciau

BEJIMYMHY MPOOHOTO 3apsiia YMEHBIIUTH B pa3, TO MOAYJIb HANPSHKEHHOCTH U3MEPSEMOTO TOJIS
HE U3MEHUTCS
YBEIIMYUTCS B 1 pa3
YMEHBIIUTCSA B N pa3

YBCIIUYUTCA B 7’l2 pas

34. I'paduk 3aBUCHMOCTH HAPSHKEHHOCTH E 3IEKTPOCTaTHYECKOTO OIS IBYX 3apsKEHHBIX
TUIOCKOCTEH ¢ OIMHAKOBOM MOBEPXHOCTHOM IJIOTHOCTBIO HAa paccTosHuu d Apyr OT apyra
+o -G
0 d X
UMEET BUJL
EA E A
‘ >
\d X N
| 4
| d X
—
E A E A
—
|
|
. > | >
id 4 d 4
!
——
5
35. Ha pucyHke nokasaHo HanpasiieHHE £ HaNpsyKEHHOCTH JIEKTPUYECKOIO MOJIS JBYX PaB-

HBIX 110 MOZYJIIO TOYEUYHBIX 3apsAN0B ¢, U ¢, B TOUKE A, paBHOYJAJICHHOH OT 3THX 3apsI0B. 3HAKH
3THX 3apsAJ0B OyAyT
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A E
® ®
q, 9,
q,>0,9,<0
q,<0,q,>0
q,>0,9,>0
q,<0,q,<0
36. IToTok BekTOpa HANPSKEHHOCTH CKBO3b 3AMKHYTYIO IIOBEPXHOCTD S, pPaBeH
0
a4
&
_49
£
2q
&
37. ['pamueHT moTeHIMANA STIEKTPUYECKOTO OIS OTPUIIATEIBHO 3apsHKEHHOM 0€CKOHEUHOM

IUIOCKOCTH B TOUKE A MMEET HaITpaBJICHUC

-G

N+

oV

v
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38. EmkocTth kaxmoro konaencaropa B 6arapee C =100n@ . OOuias eMKOCTh OaTaper KOH-
J€HCATOpPOB paBHA [ncD]

| € | |€
|1 [
| L
|1
40
75
100
400
39. Ha pucynke noka3aHa 3aBUCUMOCTb CUJIbI TOKA B IIPOBOJIHUKE OT BpeMeHU. 3a BpeMs oT 10
¢ 110 20 ¢ yepe3 cedeHue 1o NPOBOAHUKY MPOLIET 3aps] [K]l]
I
80
60
40 \
20 \
5 10 15 20 25 30:%
150
200
350
400
40. ConpoTHBiIeHHE yyacTKa Uenu A5, IpeICTaBIEHHOr0 Ha PUCYHKE, TJ1€ KaX bl PE3UCTOP

R =30 Om, paBHO [OM]
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A R B
— —L___—=
R
I 1
| I
40
50
75
120
41. Jlamnouka BK;ItOUeHa B ceTh ¢ HanpsbkeHuem 200 B u npomyckaet Tok 0,5 A. 3a 2 yaca
JaMIOYKa MOTPeOIIIeT YIHEPTHIO PaBHYIO [,ZZofc]
200
10°
360-10°
720-10°
42. Bropoe npasuio Kupxroda nmeer Buj
D IR =0
Z I.R, = const

Y IR =) ¢
i k

D IR => LR,
i k

43. HanpskeHHOCTh MarHUTHOTO MOJIS B LIEHTPE KPYroBOro BUTKa paauycoM 10cM, 1o koro-
pomy TeueT Tok 1A, paBHa [4/m]

8

2

10

5
44. B nByx napasuienpHBIX APYT APYTy NPOBOJHUKAX TOK T€YET B IPOTUBOIOJIOKHBIX HAIPaB-
nenusx. IIpoBogHuku

IPUTIATUBAIOTCSA

OTTaJKUBAIOTCS

HE B3aUMOJACHUCTBYIO APYT C APYTOM

IIOBOPAYMBAIOTCS B OJHOM HAIPABICHUU
45. Ha pucyHnke n300paxeHbl ce4eHUs ABYX JUIMHHBIX NapajuleNbHbIX IPOBOJHUKOB C TOKAMH,
npudyeM [, = 2/, . Uaaykuus pe3yabTHPYIOLIEr0 MArHUTHOTO MOJISl paBHA HYJIIO B HEKOTOPOU TOUYKE
UHTEpBaja



o6 o w

46. Butok npoBOoAa HAXOJUTCA B MArHUTHOM ITIOJIC, IICPIICHAUKYJIIPHOM IIJIOCKOCTHU BUTKA, U
CBOMMHU KOHIIAMU 3aMKHYT Ha aMIICPMCTP. MaruuTtHas WHAOYKIUA TOJIST MCHACTCA ¢ TCHCHUEM BPEMC-
HH COrj1IaCHO Fpa(bI/IKy. AMHCpMeTp MOKAXCT HAJINYIUC JJICKTPUICCKOTI'O TOKA B MOMCHT BPCMCHHA

B A
A
| |
| |
| |
or0Ongolc
orl no3c
or3go4c
orO0mo4dc
47. IIpu ymMeHbIIEHUH MarHUTHON MHIYKIUU B 3 pa3a 00bEeMHas JIOTHOCTh SHEPTUU MarHuT-
HOTO I10JIs1
yBeJIMUUTCS B 3 pas3a
YMEHBIIUTCS B 3 pasza
yYMEHbIIUTCSA B 9 pa3
yBenuuurcs B 9 pas
48. BemecTBo, o0nanaroniee CHOHTaHHOM HAMarHUYEHHOCTHIO B OTCYTCTBUY BHEIIHETO Mar-
HUTHOTO I0JIsA, 3TO
JaMarHeTuK
IapaMarHeTHK
(beppomMarueTuk
IUBJIEKTPUK
49. Ha pucynke npezacrasiena neris rucrepesuca peppomaraeruka. KospuntuBHol cuie co-
OTBETCTBYIOT TOUKH
jih
1
2
3 5
0 6 I
5
4

Ou?2
Oul
1lu4d
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50. KonebaTenbHbIi KOHTYP COCTOUT M3 KOHAEHCATOPa 3JE€KTPOEMKOCThI0 C M KaTyIIKH UH-
OYKTUBHOCTBIO L. Eciii 371€KTpOEMKOCTh KOHIEHCATOPA U MHIYKTUBHOCTD KaTYLIKU YBEIUYMINCH B 3
pa3za, TO Iepruoj CBOOOJHBIX JIEKTPOMAarHUTHBIX KOJI€OaHUM B 3TOM KOHTYpE

yBEJIMYUTCS B 3 paza
YMEHbIIUTCS B 3 pas3a
yBEIUYUTCS B 9 paza
HE U3MEHUTCS

51. K MMOCJICIOBATCIIbHO COCINHCHHBIM PE3UCTOPY, KOHIACHCATOPY U KAaTYIIKE ITOAAHO IICPC-

U, =08 U, =5B
MCHHOC HAIIPAXKCHUC U. Eciu MaJICHUC HAIIPSKCHUA Ha pE3UCTOPC R , Ha KaTyIlIKe u

U.=2B
KOHJIeHcaTope ~ € , To U paBHO [B ]
2
3
5
7
52. ITo yuacTky nenu conpoTuBiIieHHEM R TedeT nepeMeHHbIN TOK, MEHSIOIUNCS 110 TapMO-

HUYECKOMY 3aKOHY. Eciin yMeHbIINTE AEHCTBYIONIEE HANPSKEHNE B 2 pa3a, a CONPOTUBIICHUE YBEJIU-
YUTh B 4 pa3a, TO MOIIIHOCTh Ha 3TOM y4acTKe

yMeHbIIUTCA B 16 pa3

YMEHBIINTCS B 4 pa3a

yBeJIN4UTCSA B 4 pasa

yBenuuuTcs B 16 pas

53. [TonHas cuctema ypaBHeHHI MakcBesuta JUIst 3JICKTPOMArHUTHOTO TIOJISl KMEET BU/T
-
- o aB -
§Ed [ =— j °Zas
v ¢ Ot

Crnenyroiias cuctemMa ypaBHEHHI

§Ed7:—ja—3d§
L S

ot
Fld7=—jaa—lt)d§

ClipaBCJIMBa AJIA MMEPEMCHHOI'O 3JICKTPOMArHUTHOT'O ITOJIA
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54.

B OTCYTCTBUC 3apPsSPKCHHBIX TCJI U TOKOB IIPOBOANMOCTH
IIpU HATUYHHU 3apSKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTH
B OTCYTCTBHUC TOKOB ITIPOBOAUMOCTHU
B OTCYTCTBHUC 3apsAKCHHBIX TCJI
IL]'IH QJICKTPOMAruuTHBIX BOJIH XapPaKTCPHO ABJICHHUC, KOTOPOC HE ABJIACTCA O6H_[I/IM CBOI-

CTBOM BOJIH JIO0OM MPUPOIBI

55.

MpeIOMIICHUE
MOJIIPU3AIUS
T pakims
uHTEephEpeHIsI

—

B aniekTpoMarHuTHOHM BOJIHE, paCIPOCTPAHSIONIEIHCS CO CKOPOCThIO U, IPOUCXOAT KOJte-

-> -

- -
GaHus BEKTOPOB HAMPSKEHHOCTEH dIeKTprdeckoro mons £ u marautnoro nons . Bexrope £, H

—

u U umeror B3aMMHYIO OpUCHTAIIUIO

56.

e

E1LH, E|v, H| v
ElH, Elv,vlH
|H,E Lv, vl H

> 5> 5 o

IH, E | v, v|H

JIya AB npenomisercs B Touke B u uzaer no nytu BC . Eciu n, = const , a n, yBeau4u-

oy

BAETCs, TO JIy4 MPEIOMIIIECTCS MO IIyTH

57.

58.

M

E VS

SIBeHue MOJTHOTO BHYTPCHHCTO OTPAXKCHUA Ha6HIOI[aeTCH IMpHu yCJI0BHUU
n, >n,
n, <n,
ny=n,
n, <<n,

PaccrosiHue ot npeamera 10 pacceuBarouiel IMH3BI 4 cm, pacCTOSIHUE OT JIMH3BI 10 U300-

paxkeHus 2 cm. POKyCHOE pacCTOSHUE JIMH3BI paBHO [ cm/

4
1
4
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59.

60.

[SC I NG NG OV

BoiHBI cTpOro ONnpeeaeHHON U MOCTOSSHHOM 4aCTOThI — 3TO
KOTE€PEHTHBIE BOJIHBI
MOHOXPOMAaTHYECKHE BOJIHBI
FapMOHHUYECKHE BOJIHBI
CTOSYME BOJIHBI

JIBe KOTepeHTHBIE CBETOBBIE BOJIHBI C A=5001M TPUXOIAT B HEKOTOPYIO TOUKY IPOCTpPaH-

CTBa C Pa3HOCTHIO X0/a 2,25 mxm. Pe3ynpTar nuHTepPEepeHIIny B ITON TOUKE OyaeT

max 5 nopsjaka
max 4 nopsaka
min 5 mopsaka
min 4 mopsaka

61. [Ipoxoxs yepes MIeHKY, 3eJIeHbIN CBET IPU YMEHbBIICHUH TOJIIIUHBI TUICHKA CTAHOBUTCSA
KpacHBIM
HE U3MEeHseTCs
(bHOoIeTOBBIM
roJryobIM

62. Judpaxius ceera— 3T0:
HaJIO’)KEHHE KOT€PEHTHBIX BOJIH B IPOCTPAHCTBE
orubaHue CBETOBBIMU BOJTHAMHU MPEMSTCTBHUMA
pa3iioKeHUE CBETa B CIEKTP
yrnopsiioueHne KojaebaHuii CBEeTOBOI0 BEKTOpa

63. Yucno mtpuxoB Ha 1 cu qmudpakIIMOHHON PEMIETKH C TIEPUOJOM 1 KM paBHO
10
100
1000
10000

64. Jucnepcus Ha3bIBaeTCsl HOPMAJIbLHOW, €CJIU MPH YMEHBIIICHUU JUTMHBI BOJIHBI A IMOKa3aTelb

MPEIOMIICHUS
YBEIUYUBACTCSA
HE U3MEeHseTCs
YMEHbIIAETCA

65. HHTEeHCUBHOCTD CBeTa, MPOIIEAIIEr0 Yepe3 MOJIIPU3aTOp M aHaau3aTop OyaeT Makcu-

MaHBHOﬁ, CCJIM YI'oJI MCXKAY OCAMMU IIOJIApU3aTOpa U aHAJIN3aTOpa PaBCH

66.

67.

00
30°
45°
60°

Ecnu cBet MmagacT Ha rpaHully pasaciia AByX JUIJICKTPHUKOB, TO
OTpa}KeHHHﬁ n HpeJ’IOMJ'IeHHHﬁ JIyYH 4aCTUYIHO MMOJIAPHU30BaHbI
OTPa)XEHHBIN U NPEJIOMIICHHBIN JTy4d HE MOJIIPU30BAHBI
OTPaKEHHBIN U MPEJIOMIICHHBIN J1y4d B3aUMHO NEPIEHIUKYIISIPHBI
OTPa)XEHHBIN U MPEJIOMIICHHBIN JTy4H IJIOCKONOIAPU30BAHbI

[Tpu nBOITHOM JydenpenoMIeHUH
OOBIKHOBEHHBIH 1 HEOOBIKHOBEHHBIH Y4l HE MOJIIPU30BAHBI
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OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTy4H YaCTUYHO MOJIIPHU30BAHBI

OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN JTy4H IJIOCKOMOJISIPU30BaHbl B MAPAJIJIEIIbHBIX MIJIOCKO-
CTAX

OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN JTy4YH IJIOCKONOISIPU30BAHbI BO B3aUMHOIIEPIIEHIUKY-
JIAPHBIX MIJIOCKOCTSX.

68. BemecTBa, criocoOHbIE TOBOPAYUBATh MJIOCKOCTh NOJISPU3ALUH, SABIISIOTCS
ONTUYECKU aKTUBHBIMU
ONTHYECKU U30TPOIHBIMU
ONTUYECKU aHU30TPOIHBIMU
ONTHUYECKU HE aKTUBHBIMU

69. VYuusepcanpHas QyHkius Kupxroda s TemnoBoro u3ydyeHus paBHa
CIEKTPAJIbHOM MOIJIOMATENILHON CIIOCOOHOCTH YEPHOTO TENA,
CIEKTPaJIbHOM MOTJIOIATENbHON CIIOCOOHOCTH CEpOro Tena,
CHEKTPaJIbHOM INIOTHOCTH SHEPreTUYECKOM CBETUMOCTH YEPHOIO TEIIa,
CIEKTPAJILHON IIJIOTHOCTH SHEPIreTUYECKON CBETUMOCTHU CEPOTo Tella

70. Ha pucynke mokasaHa kpuBasi 3aBUCUMOCTH CIEKTPaJIbHOW IUIOTHOCTH 3HEPreTUYECKOMN

CBETUMOCTHU a0COJIIOTHO YepHOro Tena oT JuHbI BosiHbl pu 8000K. Ecnu temneparypy Tena yBenu-
guTh 10 16000 K, TO nimHa BOJIHBI COOTBETCTBYIOIIAs MAKCUMYMY U3JIydeHUs OyJeT paBHa |HM

I, 000K

100
200
600
800

71. YpaBuenue DitHmTeitHa 17151 GoTod3 P deKTa BIpakaeT 3aKOH COXPaHCHHS
UMITyJIbCa
SHEPTUH
MOMEHTa UMITYJIbCa
AIEKTPUUECKOTO 3apsiaa

72. 3aBHCHMOCTh MaKCHMAJIBHON KMHETHYECKOW 3HEPTruu (POTORIEKTPOHOB W OT YacTOTHI V

MaalonX Ha QOTOIIEeMEHT POTOHOB COOTBEeTCTBYeT rpaduk 1. Ecnu manHbli hoTORNIEMEHT 3amMe-
HUTb IPYTUM C O0JbIIeH paboToi BeIX0aa, TO rpaduxy W = f (v) OyJeT COOTBETCTBOBATh
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73. Ha pucyHke mpuBEIeHBI JBE BOJIbTAMIIEPHBIC XapAaKTEPUCTHKH OXHOTO (hOTOIIEMEHTA.

I[J'IH HacToT Vv IaJariux PI3J'Iy‘IeHPII>i u OCBCHICHHOCTCﬁ E CIIpaBCIJINBO

J
I
I
U

v =v,, E <E,

v =v,, E >E,

v, >v,, E >E,

v, <v,, E <E,
74. JlaBnieHMEe CBETa Ha YEPHYIO TOBEPXHOCTh

B 2 pa3a MEeHbIIIE, YeM Ha 3€pKaJIbHOW MOBEPXHOCTU

B 2 pa3a 00Jbllle, YEM Ha 3€pKajlbHON IOBEPXHOCTH

OJIMHAKOBO C JIaBJIEHHUEM Ha 3epKaJIbHOMN MOBEPXHOCTH

B 4 paza 0o0JbllIe, YEM Ha 3€pKaIbHON IOBEPXHOCTH
75. [Tpu >ddexkre Komnrona uisi magaromero U3Iy4eHus JUIMHON BONHBI A W PacCESTHHOTO
U3Iy4YeHus: A' CrpaBeInBO

A>A

A'>A

A=A

A'>> A
76. Ha pucynke n3o0OpakeHbl cTallMOHapHbIE OPOUTHI aTOMa BOAOPOJa corjacHo Mozaenu bo-

pa, a TaK)Ke YCIOBHO U300pa)KeHbI IEPEXO0/IbI JIEKTPOHA C OJHON CTAL[MOHAPHON OpOUTHI HA IPYTYIO,
COIIPOBOXAAIOIINECS M3IyYEHUEM KBaHTA SHEPTUU. MakCUMalbHOM 4YacTOTE HM3IYy4YEHHUS B CEpUU

JlaiimaHa COOTBETCTBYET NEPEXO]
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S5n—>1n

S5n—2n
S5n—3n
2n—>1n
77. Mexnay TpeMs HUKHUMH YPOBHSIMH DHEPIUH dJIEKTPOHA B aTOME BOAOPOJAa MUHUMAJIbHAS
4acTOTa IOIJIOIAEMOro (POTOHA COOTBETCTBYET MEPEXOTY
E=0
E;
E;
E,
E,— E;
Ei—E>
E,—E;
Ei—E;
78. JlnvHbl BOIH e bpoins i 21eKTpoHa, IPOTOHA U & - YaCTULBI, IBHXKYIIUXCS C OJHON U
TOM 7K€ CKOPOCTBIO CBSA3aHHBI COOTHOLICHHEM
A, >4, >4,
A, <A, <A,
A, >4, <4,
A =4,=4,
79. BeposiTHOCTE OOHApYKUTh 3JIEKTPOH HA y4dacTKe (a,b) OJHOMEPHOTO IMOTEHIHUAIBHOTO

b
AIIMKA ¢ OECKOHEYHO BBICOKUMH CTEHKAMHU BBIYMCIAETCS 1O dopmyne W = '[ odx, TAe ® - MWIOT-

a

HOCTb BEPOSITHOCTH, omperenseMas y - ¢yHkuueil. Ecnu - QyHKUMA uMeeT BUA, yKa3aHHBINH Ha

L L
PHUCYHKE, TO BEpOSITHOCTH OOHAPYKHUTh JICKTPOH Ha y4acTKe 5 < X <— paBHa
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3
10
1
5
1
2
1
3
80. YacTh NCXOOHBIX PAAMOAKTUBHBIX SI€P PAaCHalaloIIUXCs 3a BpeMs paBHOE BYM II€pHOIaM
IoJIypacnazia, paBHa
3
4
1
2
1
4
1
8
81. B pesynbTare f - pacnaga siapa ¢ HOPSAKOBEIM HOMEPOM Z, 00pa3yeTcsi SJIEMEHT C TOpPsI-
KOBBIM HOMEpPOM B Tabauie Menaeneena
7+2
Z+1
Z-1
Z-2
82. SInpo u3oTona ypaHa U Tociie HECKOIBKUX PaJMOaKTHBHBIX PAcaoB MPEBPaIlacTcs B

PO u30TONA 4yU B pE3yIbTaTe

OJHOTO @ W ABYX [ pacmanoB
OJTHOTO @ W OJTHOTO f3 pacmajioB
IBYX @ W JABYX [} pacmajaoB

TaKOC IMMPCBPAICHNUEC HCBO3MOKHO

6.1.4. Kpumepuu ¢hopmuposanus ouenoK no mecmogvim 3a0aHUAM

(konTpomMpyemble komnerennun OIIK-1: OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.7,
OIIK-1.11):
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Tecm — cuctema CTaHIaPTU3UPOBAHHBIX 3a/laHUH, TTO3BOJIAIONIAs aBTOMATH3UPOBATh MPOLIEAYPY U3MEpe-
HUS YPOBHA 3HaHUHI U yMeHHH cTyaeHTa. OJHO TECTOBOE 3a/JaHKe M0 ITUcHUILIMHE «DU3UKa» COIEPKUT
25 3a0anuii. 3a TecT CTYJEHT MOXKET MOJIYYUTh 110 6 6a/1108..

(5-6 b6annos) — nony4yaroT o0yyaromyecs ¢ IPaBUIbHBIM KOJUYECTBOM OTBETOB HA TECTOBHIE BOIPOCHI.
Brinonneno 22-25 npennoXeHHbIX TECTOBBIX BOIIPOCOB;

(4-5 6annog) — nony4aroT 0OyyarouIMecs: C MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI.
Brinonneno 19-21 3aqaHHbIX TECTOBBIX BOIIPOCOB;

(4-5 6annoe) — nomyyarot o0yJaromuecs ¢ MPaBUILHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI —
60 —79% ot o0m1ero o6beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(3-4 6anna) — nony4aroT 00ydarOIIKMECs MPABUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI —
Brinonneno 15-18 3aqaHHbIX TECTOBBIX BOIIPOCOB;

(0-3 6anna) — nonyyaroT 0Oy4daroIIKecs C MPAaBUILHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIE BOIIPOCHI.

Breimonneno 0—1433[[3HHBIX TCECTOBLIX BOIIPOCOB. B sTtom CJIydac CTYACHTY BBICTABJISAACTCA 0 bannos.

6.1.5. Boinoanenue konmposivnoix paoom ¢ npumepamu 3a0ai(3P0)

3a BpeMsi 00y4eHHUs CTYAEHT BBINOJHSET 2 KOHTPOJbHbIE pa0oThl. Kaxas koHTposibHas paboTta
coxepxut 30 3amay. Homep BapuaHTa KOHTPOJILHON pabOTHI ONpeAeIeTcs 1Mo IMocieTHel mudpe Home-
pa 3aueTHOI KHIKKH. Beero 10 BapuaHTOB KOHTPOJIBHBIX pabOT Ha KaxaoM Kypce. KonTponabHble pabo-

ThI OepyTcst u3 MeToaudek (MyHKT 7.2 JlomomauTenbHas uteparypa, NeNe3 4,5).

Ipumepot 3a0au

1. DnexTpoMarHuTHas BojaHa ¢ yactoToi v =5 MI'1| mepexoaut u3 HeMarHuTHOM cpensl (U=1) ¢ nuanex-
TPUUYECKON IPOHUILIAEMOCTBIO € =2 B BakyyM. Ollpesienure NpupaieHue ee AJUHbl BOJIHBI.

OtBetr: AA=17,6 M.

2.Ha ropuzoHTanbHOM JHE OacceiiHa rinyouHou A=1,5 M neXuT miockoe 3epkaio. JIyd cBera BXOJUT B
BOy 11011 yritoM 0=45". OmpeennTe paccTOsHIE OT MECTa BXOYX/ICHHS JTyda B BOAY 0 MCCTA BbI-
XOJla €ro Ha MOBEPXHOCTh BOJIbI [TOCTIE OTPaXKEHUs OT 3epkaia. [TokazaTens npenomiaeHus BOAbI
n=1,33.

OrtseT: 1,88 Mm.

3.JIyu cBeTa magaeT Ha IUIOCKYIO TpPaHUIly pa3fielia ABYX Cpell, YaCTUYHO OTPAa)KaeTCsl U YaCTHUYHO Ipe-
aomisiercs. OnpeaenuTe yroi najaeHus, Ipu KOTOPOM OTPaKEHHBIH JIyd NEPIEHIUKYISIPEH Ipe-
JIOMJICHHOMY JTyu4y.

OtBeT: i=arctg ny;.
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4.Ha niockonapajuleabHy0 CTEKISHHYIO (#=1,5) IIIacTUHKY TOJIIIKMHON d=5 cM NajgaeT noj yriom i=30"
ay4 ceta. Omnpenenure 60KOBOE CMEIIEHUE JIyda, MPOLIeANIEro CKBO3b ATy IUIACTUHKY.

OtBeT: 9,69 MM.

5. Moryt 11 1Be pa3HOLIBETHHIE CBETOBBIE BOJIHBI, HAIIPUMEP KPACHOTO U 3€JIEHOTO U3IYYEHHUM, UMETh

OJIMHAKOBBIE JUIMHBI BOJH? Eciiu MOTyT, TO IPU KaKUX YCIOBUAX? BBIMOIHUTE pacueT Juisl KpaCHOTO U3-

JYYEHHUsI C ITTMHOW BOJIHBI AKp = 760 HM U 3€JIGHOTO U3JIYYCHHS C JJTMHON BOJHBI A3 = 570 HM.

Otset: MoryTt mipu Akp=n A3, n=1,33.

6. B Boge uHTEpPEpUPYIOT KOTEPEHTHBIE BOTHBI 4acTOoTOM 51014 ', Ycmmures wim ocliaOHET CBET B

TOYKE, €CJIM FEOMETPUUECKas pa3HOCTh X0/1a Jiydel B Hel paBHa 1,8 MmkM? Iloka3artens npenomieHus Bo-

el 1,33.

Otsert: k=7,98 — ycunenue.

7.01npenenuTs YeThlpe HAUMEHbIINE TOIIMHBI TPO3PaYHON IIIEHKH, 10Ka3aTeb NPEIOMIIEHUS KOTOPOi

1,5, yTOOBI IPH OCBELUIEHHOCTH MX NEPIEHIUKYIIPHBIMUA KPAaCHBIMU Jy4aMH C JUIMHOHM BOJIHBI 750 HM

OHHU OBLITM BUAHBI B OTPA)KEHHOM CBETE KPACHBIMHU.

Ortsert: dp=125 um; d;=375 um; d,=625 um; d3=875 HM.

8.Kakyro HauMeHbIIYIO TOJNLIMHY A0KHA UMETh Ipo3paydHasi IIaCTUHKA, U3TOTOBJICHHAS U3 BEILECTBA C

IIOKa3aTeseM MpesioMiieHus n =1,2, 4ToObl TP OCBEIIEHUH €€ MEPIEHANKYIIPHBIMU JIy4aMHU C AJTMHOU

BOJIHBI A = 600 HM OHa B OTPa)KCHHOM CBETE Kazajlach YepHOU?

OtBet: dmin=250 Hm.

9. Ha crexiisHHYI0 IpU3My ¢ npenaoMisitonuM yriom A=550 nagaet nyu cBera noj yriom al=300.

Omnpenenure yroj OTKJIOHEHUS ( JIyda IPU3MOM, €CIIM MTOKa3aTelb PEIOMIIEHHS N CTEKJIa paBeH 1,5.

OtBet: ¢=35040".

10.JTyu cBeTa BBIXOJIUT W3 CTEKJSTHHOW MpU3MBbI (n=1,5) mo1 TeM e yriioM, 94To U BXOAHT B Hee. Omnpe-

JIEJINTE Yrojl OTKJIOHEHMS ¢ Jyda IPU3MOH, eciiu ee npenoMistoninii yron A=600.

Otset: =37011".

11. DnexTpoMarHuTHasi BOJHA C YACTOTOM ® paclpOCTpaHIeTCsl B pa3pekeHHOH ma3me. KoHneHTpanus

CBOOO/IHBIX MEKTPOHOB B MazMe paBHa n0. Onpenennure 3aBUCUMOCTh TUAIEKTPUYECKON MPOHULIAEMO-

CTH € IUIa3Mbl OT YacTOThl ®. B3aumoaeiicTBEM BOJIHBI C HOHAMU IUIa3Mbl IPEHEOPEYD.

12. Bo ckoabpKO pa3 mokasarTelb MpeIoMIICHUs Cpebl Jisl CHHUX Jiydel (A=460 Hm) Oosbllie nmoka3arens

MIPETOMIIEHUS CPEBI ISl KENTHIX JTydert (A=580 HMm).

OrtBert: n/n,=1,26.

13. JInH3a N3roToBieHa U3 CTEKJIA, IOKA3aTelb MIPEJIOMIIEHUSI KOTOPOIo JUIsl KpacHBIX Jy4yeld nk=1,5, mis

¢uoneroBsix np=1,52. Panuycel kpuBu3HbI R 00enx moBepXHOCTEH JTUH3BI OTUHAKOBHI U PaBHBI 1 M.

OmnpenennuTs paccTossHUE MEXY (POKycaMu JIMH3BI U KPACHBIX M (PHOJIETOBBIX JIydeH.

OtserT: 3,84 cMm.
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14. Ilpu npoX0oXAEHUH B HEKOTOPOM BELIECTBE IMYTH X MHTEHCUBHOCTh CBETa YMEHBIIMIIACH B 3 pasa.
Omnpenenurte BO CKOJIBKO pa3 YMEHBIIUTCA HHTEHCUBHOCTD CBETA MPU MPOXO0KIACHUU MYTH 2X.

Otser: 9.

15. CBeroBas BomHa anuHOM 530 HM MajgaeT NePHICHAUKYISIPHO HA MIPO3PAYHYI0 TU(PAKIIMOHHYIO pe-
IIETKY, TOCTOSIHHAsA KOTOPOoi paBHa 1,8 MkM. OnpenenuTs yroa audpaxium, Mo KOTOpeIM 00pa3yeTcs
MaKCHUMyM HauOOJIbIIETro MOpSAKa.

OtBet: 0=620.

16. CBeT 0T MOHOXPOMATHUYECKOTO UCTOUHUKA (A=600 HM) MajaeT HOpMaIbHO HA AHadparMy ¢ TuameT-
pom otBepctust d=6 MMm. 3a auadparmoii Ha paccTostHuM 1=3 M oT Hee HaxonuTes KpaH. Kakoe gncno k
30H @peHens ykiaabBaeTcs B oTBepcTre quadparmel? Kakum Oyaet ueHTp audpakiimoHHON KapTUHBI
Ha dKpaHe: TEMHBIM UJIH CBETIbIM?

OtBeT: k=5, cBeTnam.

17. Haiitu panuycel rk nepBbix nsitu 30H @peHesns, €Clii pacCTOSIHUE OT UCTOYHUKA CBETA 70 BOJTHOBOIA
MOBEPXHOCTU a=1 M, paccTOSTHUE OT BOJHOBOW MOBEPXHOCTHU A0 TOUKU HabmoneHus b=1 m. /{nuna Bon-
HbI cBeTa A=500 HM.

Ortsert: r1=0,5 MM, 12=0,71 MM, r3=0,86 MM, r4=1 MM, r5=1,12 MM.

18. IudpakuronHas KapTHHA HAOIIOIAETCS Ha PACCTOSHUU 1=4 M OT TOYEYHOT0 HCTOYHHUKA MOHOXPOMa-
tuyeckoro ceera (A=500 um). [locepeanne Mexay 3KpaHOM M HCTOYHUKOM CBETa MOMelIeHa quadparma
¢ KpyriieiM oTBepctueM. [lpu kakom paaunyce R orBepcTHs neHTp nudpakiimoHHBIX KOJell, Habuo1ae-
MBIX Ha 3KpaHe, OyzieT Haubosee TEMHbIM?

OtBet: R=10-3 M.

19. Ha menp mmpuHoit a=20 MKM najaeT HOpMaJbHO MapajljIeabHbIA My4YOK MOHOXPOMAaTHYECKOTO CBETA
(A=500 um). HaiiTn mupuHy A n3o0pakeHus IIeJd Ha SKpaHe, yaJIeHHOM OT eI Ha paccTosiHue 1=1
M. [lIupuHOit H300pakeHus: CUUTATh PACCTOSHUE MEXKY NMEPBBIMHU TU(DPAKIMOHHBIMH MUHUMYMaMH,
PacroI0KEHHBIMHU 10 00€ CTOPOHBI OT INIABHOI'O MaKCUMyMa OCBEIIEHHOCTH.

Otset: A=0,05 M.

20. Haiftu yrou iz MOTHON NOJSpU3AIMH ITPH OTPaKEHUU CBETa OT CTEKJIa, 0Ka3aTellb MPeTOMIICHHUS KO-
Toporo n=1,57.

OrtsBerT: i5=57,50.

21. IlpenenbHBIHA yroi MOJIHOTO BHYTPEHHETO OTPayKEHHs U1 HEKOTOPOTo BeniecTBa i=450. Haiitu mmst
3TOTO BEILIECTBA YTOJ i MOJTHOW MOJIPU3aLUU.

OtserT: i5=54,70.

22. Tlox KakUM YyTIJIOM ip K TOPU3OHTY AOJDKHO HaxoauThesi ComHIe, YTOOBI €To Jy4YH, OTPaKEHHBIE OT
MMOBEPXHOCTHU 03€pa, ObUTH HanOOJIee MOTHO MOJISIPU30BAHbI?

OtBeT: i5=370.
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23. Haiitu nokasaresb NpeIoMIIEHUs 71 CTEKIIA, €CJIM IPU OTPAXEHUH OT HETO CBETA OTPa’KEHHBIN JIy4

Oy€eT MOJHOCTBIO MOJAPH30BaH MPH yrJIe npetomieHus p=30°.

OtseT: n=1,73.

24. [1ly4ok noJisipu30BaHHOTO cBeTa (A=589 HM) majaeT Ha MIACTUHKY UCIAHJCKOIO MINaTa NePHeHINKY-

JSIPHO K ero ontuyeckoil ocu. Haiitu niuHbl BostH A0 ¥ A OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JIyuell B

KpHUCTAJIJIE, €CIH MOKa3aTeIu MPeIoMIICHHS UCIaHACKOTO mInaTa Jisi OOBIKHOBEHHOTO U ISl HEOOBIKHO-

BeHHOTO Jydeit paBubl n0=1,66 u ne=1,49.

OtBeT: A¢=355 uM, Ae=395 HM.

25.0npenenuTb CKOPOCTh V AIEKTPOHA Ha BTOPOI opOUTe aTOMa BOIOPOAA.

Ortgert: v=1,09 Mwm/c.

26. OnpenenuTth 4acToTy oOpallieHus JIeKTpoHa Ha BTOpOil opOuTe aToMa BOIOPOAa, a TaKXKe ero Mnepu-

0]1 0OpalleHus U YIIOBYIO0 CKOPOCTh Ha MEPBOM OOPOBCKOM opOuUTE.

Otget: 8,19:1014 c-1; 1,52-10-16 c; 4,13-1014 c16 pan/c.

27.0npenenure Yuciao HEUTPOHOB N ¥ MPOTOHOB Z B aTOMax IJIaTUHbI 1?5 Pt v ypana 2§§U .

Otset: Z=78, N=117; Z=92, N=146.

28. OmpeenuTe MIOTHOCTb SEPHOTO BemecTsa N, BRIpaKaeMyro YHCIIOM HYKIOHOB B | cM’, ecii B siipe
C MAacCOBBIM UHCIIOM A BCe HyKJTOHbI IIOTHO yIIAKOBAHBI B pejenax ero paguyca. (Ro=1,4-10""m).

OtBeT: N=8,7" 10°7 em.

29. Onpenenure BO CKOJIBKO pa3 MarHeTOH Oopa (€ANMHHIIA MArHUTHOI'O MOMEHTA 3JIEKTPOHA) O0JIbIle

AACPHOT'O MAaroeToHa (CI[I/IHI/IHa MarouTHOTrO MOMCHTA ;mpa).

Otset: B 1835 pas.
30.0mpe/enuTe SHEPTHIO CBA3M Apa aToMa rejus 5 He . Macca HelTpanbHOr0 aToMa rejius paBHa

6,6467-10*" k.
OtBeT: £.,=28,4 M>B.

6.1.6. Kpumepuu ¢hopmupoganusn ouenok Konmpoovnvix paoom (300)

(konTpompyemblie komnerenuu OIIK-1 u OIIK-2)
Jnis TOoro, 4ToObl MOMYYUTh 3a4eT 110 KOHTPOJIbHON paboTe CTyNEHTH! AOJKHBI BHIIOJIHUTH BCE
3aJjauu ¥ JONyCTUTh He Oosiee 5 omInOoK.
KonTposnbHast pabota Bo3BpalaeTcs CTyAEHTY Ha J0pabOTKy, €Ciu OH JOomycTuia Oonee 5 omu-

00k. B cityyae He ycTpaHeHUs 3TUX OLIMOOK BHICTABIISIETCS He3a4eT 110 KOHTPOJIbHBIM paboTaMm.

6.2.0uenounvie mamepuavl 01 NPOMeENHCYmMoUHOl ammecmayuu.
Lenvio npomesxcymounvix ammecmayuii O TUCHUIUIMHE SIBISETCS OLEHKAa KauecTBa OCBOE-

HUS AUCLUIIIIMHBI 00 y4aroIUMUCS.
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[IpomexyTouHas arTecTanus npeaHa3HaueHa A OOBEKTUBHOIO MOATBEPKIACHUS U OLICHUBaHUS
JOCTUTHYTBIX Pe3yJIbTaTOB OOyuYeHMs IMOC/e 3aBEpLICHHs] M3Y4eHUs AUCUUIUIMHBL OcyliecTBisercs B
KOHIIE CEeMEeCTpa U IMpeACTaBlseT coOOH MTOTOBYIO OLEHKY 3HaHMH mo aucuuiuinHe «Pu3nka» B BHUJIE
IIPOBEACHUS IK3aMEHa.

[IpomexyTouHasi aTTecTanisi MOXET MPOBOAUTHCS B YCTHOH WM MUChMEHHOH ¢opme. Ha mpo-

MEXKYTOUYHYIO aTTECTAllMI0 OTBOAUTCA 110 30 6annos.

6.2.1. Bompochbl Ha Yk3aMeH (KoHTpoJaupveMmbie komneTrennuu OIIK-1: OIIK-1.1, OIIK-1.2, OIIK-1.4,
OIlIK-1.5, OIIK-1.7, OIIK-1.11)

(0P0 u 030)

1. Kunemaruka noctynaTenbHOro ABM>KeHus. llepemerienue, CKOpocTb, yCKOPEHUE U €T0 COCTAB-
JSIOLIHE.
2. KunemaTuka BpamaTeapHOrO ABHKEHHs. YTOJ IOBOPOTA, YIIIOBass CKOPOCTh U YIIIOBOE YCKOpe-

Hue. CBA3b JTHUHEHHBIX U YTJIOBBIX BCJIIMYUH.

XapaKTepUCTUKU THIIOB B3aUMOJIeHcTBUS B pu3uKe. CHITBI B MEXaHHKE.

OcHoBHas 3aaya TuHaMuKku. HepunanpHas cucreMa orcueTta. 3akoHbl HproToHa.

Ilonstue SaMKHYTOﬁ CHUCTCMBI. I/IMHYJ'IBC TCa. I/IMHYJ'IBC CHCTEMBI. 3aKOH COXpaHCHHA UMITYJIbCA.

Cuna tpenus. Koadpduuuent tpenus. Tpenue nokos. Tpenue ckoibKxeHUs.

Hedopmarnus. 3axon ['yka. Iuarpamma pactsokenust. Moayns FOnra.

@ 9 SN N A W

. HamnpsbkeHHOCTh M OTEHIIMAN TPAaBUTALMOHHOTO MOJIs1. 3aKOH BceMUpHOTo Tsrotenus. Bec. He-
BecoMocTh. KocMuueckne ckopocTH.

9. PabGota, MmomHOCTh. Ko3(hpuiimeHT mose3Horo AecTBusl.

10. KoncepBaTuBHbIE 1 HEKOHCEPBAaTUBHBIE CHIIbl. KMHETHYECKass 1 MOTEHIHAIbHASI SHEPTUHU. 3aKOH
COXpaHEHUs SHEPTUH B MEXaHHUKE.

11. Yopyrue u Heynpyrue coyiapeHus mapos.

12. MOMEHT HHEPLIUH TBEPJOTO Tesia. MOMEHT HHEPIIMH HEKOTOPHIX T€OMETPUUYECKH MPABHIIBHBIX
ten. Teopema Ll relinepa.

13. Kunernueckas 3Heprus BpalaTeJIbHOTO IBUKEHUS.

14. MomeHnT cuiibl. OCHOBHOE YpaBHEHWE JUHAMUKH BPAIIATeILHOTO JBMKEHUS.

15. MoMeHT uMmysbca. 3aKOH COXpPaHEHUS MOMEHTA UMITYJIbCA.

16. ConocTaBieHre OCHOBHBIX BEJIMYUH U (HOPMYJI, ONPEACSISIONINX MOCTYNATEIhHOE U BpalaTeb-
HOC IBIDKCHHC.

17. Heunepuuanbhbie cucteMbl oTcyeTa. CUibl HHEPIUU.

18. CgoiicTBa xxuakoctei u ra3oB. ['mapocrarudeckoe gapienue. 3akoH [lackansa. 3akon Apxumena.

YcnoBus njiaBaHus TeENl.
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19. IlonsaTHe naeanbHOMN )KUIKOCTH. Y paBHEHHE HEPA3PHIBHOCTH.

20. CrauroHapHO€E TeUEHHUE UIEaTbHOM )KUJIKOCTU. Y paBHEHNE bepHyn u ciaeacTBus U3 HEro.

21. PexxuMel Teuenns xxugkoctd. Yucio PeiiHomnnaca.

22. Bs3kocThb kuKocTU. MeTobl onpeieseHus: BA3KOCTH.

23. MexaHnudeckue KoJeOaH!s U UX XapaKTEepUCTUKU. Y paBHEHUE CBOOOIHBIX TAPMOHUYECKUX KOJIE-
OaHUi.

24, I'apmonnYecKuil ociuuATop. [IpyXuHHBIA, PU3NIECKU 1 MATEMAaTHYECKUN MasTHUKH.

25. YpaBHeHue cBOOOAHBIX 3aTyXaomux Konebanuil. Jlorapupmudeckuii 1eKpeMeHT 3aTyXaHusl.
J1oOpOTHOCTb.

26. YpaBHEeHUE BBIHYK/ICHHBIX KoJieOaHuii. Pe3onanc.

27. IIpoiosibHBIE U TONIEPEUHBIE BOJIHBI. Y PABHEHUE IUIOCKOM BOJIHBI.

28. [IpuHuun cynepno3uuuy BosH. ['pynnoBas CKOpOCTb.

29. Untepdepentus BoaH. CTOSYNE BOTHBIL.

30. 3ByKOBBIC BOJIHBI. YIIbTpa3ByK. MH(Dpas3Byk.

31. [Ipunnun otHOocuTenbHOCTH ["anmunes. [IpeoOGpazoBanus ["anwes.

32. Ilocrynatel CTO. IIpeobpa3oBanus JlopeHna ist KOOpAUHAT U BPEMEHHU.

33. CaencrBus u3 npeodpasoanuii JlopeHna. PensTUBUCTCKUI 3aKOH CII0KEHUS CKOPOCTEH.

34. OCHOBHOH 3aKOH PEISATUBUCTCKON TMHAMHUKN MaT€pUalIbHOM TOUKU. 3aKOH B3aUMOCBSI3U MACChl U
SHEPTHUH.

35. UneanbHblii ra3. YpaBHEHHE COCTOSHUSA UCAIBHOTO Tra3a. M3omporiecchl.

36. OcHOBHOE ypaBHEHHE MOJIEKYJISPHO — KHHETUUECKOH TEOPUU UCABbHBIX T'a30B.

37. 3akoH MakcBeiia o pacrpeAesIeHu MOJIEKYI UI€aJIbHOTO ra3a [0 CKOPOCTSM.

38. Bbapometpuueckas ¢popmyna. Pacnpenenenue bonbimana.

39. SIBnenus nepeHoca B HEPAaBHOBECHBIX CUCTEMAX.

40. Yucno creneneii cBo0oabl. BHyrpenHss sneprus. Teopema 0 paBHOMEPHOM paclpeaeIeHuN
SHEPTHUH 10 CTETIEHSIM CBOOO/IBI.

41. IlepBoe Hauano TepMoanHAMUKH. PaboTa raza npu u3BMEeHEHUH ero oobema.

42. TennmoeMKkocTh ra3oB. YpaBHeHue Maiiepa.

43. IIpuMeHeHue epBOro Havajaa TEPMOJMHAMUKH K U30IIpOLIEcCaM.

44. Annabatnueckuii npouecc. YpasHenue Ilyaccona.

45. KpyroBoii nporecc. OOpaTuMbIe 1 HEOOPATUMBIE ITPOIIECCHI.

46. DHTpOMUS U €€ CBA3b C TEPMOJUHAMHYECKON BEPOATHOCTHIO (CoOoTHOIIEHUE bonbliMaHna).

47. Bropoe U TpeTbe Hadajla TEpPMOJNHAMUKH.

48. Tennossie nquratenu. Hukn Kapuo. KIT[ TemioBoit MammHsl.

49. PeanpHble ra3bl. YpaBHeHue Ban-nep-Baanbca.
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50. U3orepmel Ban-nep-Baanbca. Kputnueckoe cocrosiaue.

51. BHyTpeHHsIs 3HEpPIUs peallbHOTO Tasa.

52. CpoilictBa xuakocteil. [loBepxHOCTHOE HATSKEHUE.

53. CmauuBanue. KanusuispHsle sBICHUS.

54. Bnaxxnocts Bo3nyxa. Hacelmennsiil nap. Touka pocsl.

55. Tepasble Tena. AMOpQHbIE U KpUCTAUNIMYECKHE Tea. THUIbI KpUCTAIUIMYECKUX TBepAbIX Tel. [le-
(beKThl B KpHCTalIax.

56. DnexTpruyecKkuil 3apsii U €ro CBOMCTBA. 3aKOH COXPAHEHHUS AIEKTpUUECKOro 3apsaaa. 3akoH Kyio-
Ha.

57. Onexrpocrarnueckoe nosue. HanpsskeHHOCTB 31EKTpOCTaTHYECKOro nois. [IpuHnun cyneprnosn-
nuu. [lone Toueynoro 3apsga U JUNoIS.

58. IloTok BekTOpa HampsKEHHOCTH 3JIeKTpuueckoro nois. Teopema ['aycca st anekTpocTaThye-
CKOTO TOJIsl B BAaKyyMe.

59. IIpumenenue TeopeMsl ["'aycca k pacueTy HaIpsHKEHHOCTH O€CKOHEYHON paBHOMEPHO 3apsiKeH-
HOM IJIOCKOCTH, IIapa, WIMHIPA U T.J.

60. IloTeHma aIeKTPOCTaTUYECKOTO MOJIsI. DKBUIIOTEHLIMAIbHBIE IOBEPXHOCTU. HanpskeHHOCTh
KaK TpaJIeHT NOTEHLMAA.

61. BeruucieHnne pa3HOCTH NOTEHIIMAIOB HEKOTOPBIX MOJIEH 110 HANPSKEHHOCTH TOJIS.

62. Tunsr nuonexrpukos. [onspusanus nuanexkTpukos. HanpsskeHHOCTH ot B qudiiekTpuke. Teo-
pema ["aycca aiis 2JIeKTPOCTATUYECKOTO MO B IUAJIEKTPHUKE.

63. Konnencaropsl. EMkocTs koHeHCcaTOpa. EMKOCTB mimockoro konaeHcaropa. CoeiMHEHUs KOH-
JICHCATOPOB.

64. DHeprus 3apsHKEHHOTO KOHAEGHCATOpa. DHEPrHs 3JIEKTPOCTaTUHYECKOrO MOJIS.

65. Dnexrpuueckuit Tok. Cuia v MIOTHOCTH TOKA. 3akoH OMa /1711 OJTHOPOIHOTO yJacTKa LIeNH B UH-
TerpanpHOi U muddepeHnuansHon popme.

66. CTopOoHHME CUJIBI. DJIEKTPOJABIKYIAs CHJIa UICTOYHUKA ToKa. 3akoH Oma 1J1s1 HEOAHOPOIHOTO
y4acTKa LENU U MOJTHOM LIETIH.

67. PazerBnennsie nenu. [IpaBuna Kupxroga.

68. ConpoTuBiieHNE IPOBOIHUKOB U €TI0 3aBUCUMOCTb OT TEMIIEPATYPbl 1 TEOMETPUUECKUX pa3Me-
poB. CoeuHEHMS IPOBOJHUKOB.

69. PaGota u MmontHOCTh TOKA. 3akoH JIxoyis - Jlenna. KITJ[ ncrounnka Toxa.

70. OCHOBHBIE 3aKOHBI JJIEKTPOCTATUYECKOTO TOKA B KJIACCUYECKOHN 3JIEKTPOHHOM TEOPHUHU NIEKTPO-
IIPOBOJAHOCTH METAJLIOB.

71. TepmoanexTpoHHas 3mMuccus. PaboTa BbIXo/1a 3JIEKTPOHOB U3 MeTalla. J{ByX3JIeKTpogHas 3JIeK-

TpOHHAasA JIaMIIa.
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72. lonnzauus razoB. HecaMocTosATENbHBIN U CAMOCTOATEIbHBIN I'a30BbIE Pa3Ps/IBbL.

73. DneKTpoauThl. DaeKTpoiau3. 3akoHsl Dapanes i 3JeKTpoIIn3a.

74. CobcTBEeHHAs U IPUMECHAs IPOBOUMOCTD MOJIYIIPOBOAHUKOB.

75. P-n- nepexon. [1o1ynpOBOAHUKOBBIE THOIBI U TPHUOIBI.

76. MarHuTHOE TI0JI€ ¥ €T0 XapaKTepUCTUKH. | paduueckoe n300pakeHre MarHUTHBIX MOJIeH. 3aK0H
buo — Casapa - Jlannaca.

77. Ilpumenenue 3akoHa bro — CaBapa - Jlanaca k pacyeTy HHIYKIIMHA MarHUTHOTO 110JIs1 OeCKOHeu-
HO JUIMHHOI'O IPSIMOT'O IPOBOJHMKA U B LIEHTPE KPYrOBOI'O MPOBOJHUKA.

78. Cuna Amniepa. BzaumoseiicTBue napamienbHbIX TOKOB. 3aKOH AMmnepa.

79. Cuna Jlopenna. [IBukeHne 3apsHKCHHBIX YaCTHUL] B MArHUTHOM IIOJIE.

80. DnexTpomarunTHas HHAYKLUA. 3akoH Papazes 1 3JIeKTpOMarHuTHON uHAyKuuu. [Ipasuio
Jlenna.

81. MunykTuBHOCTH KOHTYpa. CaMOMHAYKIMA. DKCTPATOKH 3aMbIKaHUSI U Pa3MbIKaHUs LIETIH.

82. B3aumHuas unnykuus. Tpancgopmaropsl.

83. DHeprus moss KaTymky ¢ TOKOM. DHEPrus MAarHUTHOTO TOJIS.

84. MarnuTHoe nosie B BelecTse. J[naMarHeTUKy U napamMarHeTuku. HamarHnaeHHOCTh BellecTsa.

85. deppomaruerusm u ero npupona. Ilerns rucrepesuca.

86. BuxpeBoe anekrpuueckoe nosue. Tok cmemenus. uddepeHnnanbable 1 HHTErpalbHble ypaBHe-
Hus MakcBesuia 1JIs 3JIEKTPOMAarHuTHOTO TTOJIA.

87. 3akoHbl reoMeTpuueckoil onTuku. [lonHoe BHyTpeHHEE OTpakeHHUE.

88. Tonkue nuH3BI U UX XapakTepucTUKU. DopMyiia ToHKOH auH3BL. [locTpoenne nzobpaxenuii B
JIUH3aX.

89. OcHoBHBIE (hOTOMETPUUECKNE BETUYHUHBI U UX €IUHUIIBI U3MEPEHHSI. 3aKOH OCBEILIEHHOCTH.

90. UnTepdepenius ceera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTD CBETOBBIX BOJH. Y CIIOBHSI MaK-
CUMyMa U MUHMUMYMa UHTep(PEPEHIINH CBETA.

91. Metoas! Habmo1eHs nHTepdepeHun cBeta. Pacuer nHTeppepeHIIMOHHOM KapTHUHBI OT JIBYX HC-
TOYHHUKOB.

92. NarepdepeHnns cBeTa B TOHKUX TJICHKAX.

93. Konbua HetoToHa 1 ux pacuer.

94. JTudpakuus ceera. [Ipunmun [toiirenca-Openens. Meroxa 300 OpeHerns.

95. Iudpakuus Openenst Ha KPYrJIoM OTBEPCTUU U JTUCKE.

96. ludpakuus Opaynrodepa Ha onHo menn. AudpaxknuonHas pemerka.

97. Iudpakuust peHTTEHOBCKOTO M3IIyUeHHs OT KpUCTaUInYecKoi pemerku. @opmyna Bynbda -
bparros.

98. lucnepcus cBera. Paznuuus B 1udpakimOHHOM U IPU3MAaTHIECKOM CIEKTpax.
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99. DneMeHTapHast IEKTPOHHAS TEOPUSI TUCHIEPCUH.

100. ITornomenue ceta. 3akoH byrepa. Paccesinue cera.

101. IMonapuzauus ceera. 3akoH Mantoca.

102. [Tongpuzanus cBeTa Npu OTPAXKEHUH U IIPEJIOMIICHUH HA FPAaHULE ABYX JUAIEKTPUKOB. 3aKOH
bprocrepa.

103. /IBoitHoe myuenpenomiuenue. [lonsipusanmoHHble TPU3MBI U TOJISIPOUIBI.

104. VickyccTBeHHast onTHYeCKasi aHU30TPOIIHSL.

105. OnTuyecky akTUBHBIEC BEIIECTBA.

106. TeroBoe U3y4YeHNE U €T0 XapaKTepucTUKH. 3akoH Kupxroda.

107. 3akonsr Ctedana-bonbsimana u cmenieHus Buna.

108. ®opmynsl Panes - Jxxunca u [1nanka 11s TENI0BOTO U3TYyUEHHUS.

109. ®otorddext. 3akonsl Buemnero ¢poroaddexra. YpaBHenne DitHiuTeiHa 115 porospdekra.

110. Macca u umnynsc ¢porona. J[aBnenue caera.

111. Dddexr Komnrona u ero snemeHTapHast TEOPHUS.

112. OnbrTel Pezepdopaa mo paccesHUIO 0-4acTUIl BEIIECTBOM. SaepHas Monens aroma. Jlnneitua-
TBIM CIIEKTP aTOMa BOJOPOJA.

113. [Toctynars! bopa. OnbiTel @panka u ['epua. Atrom Bonopoaa o bopy.

114. KopnyckynspHO-BOJIHOBOHM Ayain3M BeniecTBa. Bonnsl ne bpoitns.

115. CooTHoI1I€HUSI HEOTIPEETICHHOCTEM!.

116. BonHoBast GpyHKIMA U €€ CTATUCTHYECKUI CMBICI.

117. O6wee ypaBHenue lpenunrepa. Ypasuenue llpenunrepa nis cTaliMOHapHBIX COCTOSTHUM.
ATOM BOAOpO/Ia B KBAHTOBOM MEXaHUKE.

118. JIpmxenue cB0OOIHOM YacTUIlbl. YacTuIla B OJJHOMEPHON MPAMOYTOJIBHON «ITOTCHIIMAIBHON
sAMe» ¢ OECKOHEUHO BBICOKHMHU CTEHKAMHU.

119. JIuneiHbI TapMOHUYECKUIN OCHMIUIATOP B KBAHTOBOM MEXaHUKE.

120. KBanToBsie uucina. [IpaBmia otoopa.

121. ITpunnun [aynu. Pacnipenenenue 31eKTpoHOB B aTOME MO cOCTOsIHUAM. [lepronnueckas cucre-
Ma 3JIEMEHTOB MeH ieleeBa.

122. CrionTaHHOE U BRIHYXACHHOE H3nydeHne. OnTudecKkre KBaHTOBbIE T€HEePaTOPHI (J1a3ephl).

123. Pa3mep, cocTaB u 3apsa aToMHOTO siapa. Jedekt maccbl. DHEprus CBs3M sIpa.

124. SAnepubie cuibl U UX cBoiicTBa. Moenu saapa.

125. PaguoakTUBHOE M3JIy4eHHUE U €r0 BUbl. 3aKOH PaJiMOaKTUBHOTO pacnaja. [IpaBuna cmenieHus.

126. SnepHble peakiMi U UX OCHOBHBIE THUIIHI.

127. Knaccudukamus s1neMeHTapHbIX YacTUIl. THUIIBI MX B3aUMOJICHCTBUI.
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7. Memoouueckue mamepuansl, onpedenarouiue npoyeodypvl OUEHUSAHUA 3HAHUIL, yMe-
HUIL, HABLIKOG U (U/llL) ONbIMA OesAMeIbHOCMU
MaxkcumanbHas cymma (100 GannoB), Habupaemasi CTYA€HTOM IO JTUCHUIUIMHE BKIIIOYAET JBE COCTaBJIs-
IoLIHE:

nepeas cocmasiAwas — OleHKa PEryISIPHOCTH, CBOEBPEMEHHOCTH M KaueCTBA BHITIOJIHEHUS CTY-
JICHTOM Yy4eOHOM paboThl MO M3YYEHHUIO AMCLUUIUIMHBI B T€UEHUE MEepHOoJa M3YUYEeHUS AUCLUUIUIMHBI (ce-
MECTpa, WJIK HECKOJIBKUX ceMecTpoB) (cymma — He Oonee 70 OamioB). bamibl, XapakTepusyromnue ycre-
BAaEMOCTh CTYJICHTA MO JAMCLUUIUIMHE, HAOUPAIOTCA UM B TEUEHHE BCErO IMeproja oOydeHUs 3a U3ydeHue
OTIENBHBIX TEM H BBIIIOJIHEHUE OT/IEIbHBIX BHI0B paboT.

emopas cocmasnAwas — OUeHKa 3HaHUHM CTyJIeHTa Mo pe3yibTaTaM MPOMEKYTOYHOW arTecTa-
nuu (He 6onee 30 —6amioB).

Kpurepuem oneHku ypoBHS chOpMHUPOBAHHOCTH KOMIIETEHIMH B paMKax y4yeOHOW AMCHIUIUINHBI
«Duzuka» ABIAETCA IK3AMEH.

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHIECKOE COAEP)KaHUE Kypca OCBOSHO ITOJI-
HOCTBI0, 03 MP0o0OesIoB, HEOOXOAUMBIE MPAKTUYECKHE HABBIKK paOOTHI ¢ OCBOEHHBIM MaTepuaioM chop-
MHUpOBaHbI. Bce mpeaycMoTpeHHbIe TPOTpaMMOoil 00ydeHus yueOHbIe 3a1aHus BHITTOJIHEHBI, KAYeCTBO UX
BBITTOJIHEHUS OI[CHEHO YHCIIOM 0aJlIoB, OJIM3KUM K MakcuMalibHOMY. Ha 5Kk3aMeHe CTYAEeHT IeMOHCTPH-
pyeT riy0oKre 3HaHUS IPEeTyCMOTPEHHOTO IPOrpaMMoii MaTepuasa, yMeeT YeTKO, JAKOHUYHO U JIOTHYe-
CKH TOCIIEIOBATEIbHO OTBEUATh HA IMOCTABJICHHBIE BOIIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6annoe — TeopeTuyeckoe coepxKaHnue Kypca 0CBOCHO, HE00-
XOJIUMbBIC TTPAKTUYECKHE HABBIKU PaOOTHI CHOPMHUPOBAHEI, BHITIONHEHHBIC YUeOHBIC 3aJaHUS COICPKAT
He3HauyuTeNbHble omMnOKH. Ha sKx3aMeHe CTyJIeHT 1eMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO (TIpo-
IrpaMMHOT0) MaTepuana, yMeeT YeTKO, FPaMOTHO, Oe3 CYIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha MIOCTaB-
JICHHBIE BOTIPOCHI.

Ouenka «yooenemeopumenvHo» — om 61 0o 80 6annoé — TeOPETUUECKOE COAEPKAHUE Kypca
OCBOEHO HE MOJHOCTHIO, HEOOXOAMMBIE MPAKTUUYECKHE HABBIKKM pabOTHl chOpMHUPOBAHBI YACTHYHO, BbI-
MOJIHEHHBIE yueOHBIC 3a/1aHUs cofiepKaT rpyoble omuOku. Ha sk3amMeHe cTyieHT JeMOHCTPUPYET 3HaHHE
TOJIFKO OCHOBHOI'O MaTepuaa, OTBETHI COJEpkKAT HETOUHOCTH, CIad0 apryMEeHTHPOBAHbI, HApyIIeHa MO-
CJIEZIOBATENFHOCTh M3JI0KEHUS MaTepraa

Ouenka «neyooenemeopumenvHo» — om 36 0o 60 6annoe — TEOPETUUECKOE COAEPKAHUE Kypca
HE OCBOEHO, HEOOXOJUMbIe MPAKTHUYECKHE HABBIKKM PabOTHl He c(hOpMHUPOBAHBI, BHINOTHEHHbBIE YUeOHbIC
3aJlaHus coiepKat rpyOble OMMOKH, TONMOJHUTENbHAsS CaMOCTOATeIbHAas paboTa HaJl MaTepHalioM Kypca
HE MPHUBEJIET K CYIIECTBEHHOMY MOBBIIIEHUIO KAauecTBa BBHIMOJIHEHUS y4eOHbBIX 3amaHuii. Ha sk3amene
CTYIGHT JEMOHCTPHPYET HE3HAHHE 3HAYMTEIHHOH YacTH MPOTrPaMMHOIO MaTepHhalla, CYIIECTBEHHBIC

OIIMOKM B OTBETax Ha BOIIPOCBHI, HCYMCHHUEC OPHUCHTUPOBATLCA B MATCPHAJIC, HC3HAHUC OCHOBHBIX ITOHS-
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THH OTUCHUILIIUHEL

Tumnossie 3axanus, obecneunBatonie hpopmuposanue komnerenuii OIIK-1: OIIK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.7, OIIK-1.11 npencrasnens! B Tabaue 3.
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Taonuua 3. Pezynomamot 0céoeHus yueOHol OucyunIunbl, noodjaexcauiue npoeepke

Pezynromamut 00yuenus
(Komnemenyuu)

OcHosHble nOKazamenu OUeHKu
pe3yiomamos ooyuenus

Buo ouyenounozo mamepuana, obec-
neuusaiowjue opmuposanue Komne-
meHuuil

OIIK-1- CnocoOHOCTb pemath 3a-
Jauu npoeCCUOHANBHOM AesTelNb-
HOCTH Ha OCHOBE HCIIOJIb30BAHUS
TEOPETUYECKUX U MPAKTHICCKUX
OCHOB €CTECTBEHHBIX M TEXHHYE-
CKHX HayK, a TAKXKE MaTeMaTH4e-
CKOT0 amrmapaTta

3namp: OCHOBHBIC (U3UUECKHUE SIB-
neHus, (QyHIAMEHTAIbHBIE TOHS-
TUS, 3aKOHBl M TEOPUM KJlacCHYe-
CKOW W COBpPEMEHHOH (HU3HMKH; OC-
HOBHBIE CHCTEMBI €IUHHI] H3MEpe-
HUA (PU3NYECKUX BEIMYHMH; OCHOB-
HbIE MaTeMaTU4eCcKue METO[bl, HC-
MoJIb3yeMble MpU peleHun (Hu3u-
YEeCKUX 3aJau

TumoBbie OICHOYHBIC MATEPHAITBI
JUTSL yCTHOTO KOJUTOKBHYMa (pa3de-
avl 6.1.1m 6.1.3)

TUTIOBBIC TECTOBBIC 3a[aHUS (Pa3-
Oen 6.1.4.);

pUMeEPbl KOHTPOJIBHBIX paboT
(paszoen 6.1.6.);

THUTIOBBIC OIEHOYHBIC MATEPHAIBI K
JK3aMeny (paszoen 6.2.2)

Ymems: - npuMeHATH TOTyYCHHBIE
3HAHUS N0 (QU3UKE MPU H3YUCHUH
JOpYTUX TUCUUIUINH, BBIACTSTH KOH-
KpeTHoe (PM3UYECKOe COIepIKaHuE B
MPUKJIATHBIX 3a7adax Mpodeccuo-
HAJIBHOW JIESTENBbHOCTH; IUIAaHUPO-
BaTh M MPOBOANTH HECIOXKHBIE DKC-
MepUMEHTAIbHbIE HCCIIEIOBAHNS.

TumoBbIe OIIEHOYHBIC MATEPHAIIBI
JUTSL yCTHOTO KOJUTIOKBHYMa (pazde-

avt 6.1.1m 6.1.3);

OLICHOYHBIC MaTEPHAIIBI ISl CaMO-
CTOSITEIIBHON PaOOTHI (TEMBI)
(pazoen 4.5)

O11eHOYHBIC MAaTEPHUAITBI IS BbI-
TIOJTHEHHE JTAa0OPaTOPHBIX PaboT
(na3Banue pabor) (pazden 4.3)

Bnaoembs:

MEePBUYHBIMUA HABBIKAMH U OCHOB-
HBIMH METOJaMH peIIeHus pu3ude-
CKUX 3a/1a4 U3 OOIICHHKEHEPHBIX U
po(eCCUOHATBHBIX JUCIIUIUIHH;
COBpPEMEHHOM Hay4HOH armapary-
poOii, HaBBIKAMHU BeJICHUS (pr3ude-
CKOI'0 SKCIIEpUMEHTA; MIpeICTaBIe-
HUSMHU O MaTeMaTHYECKOM arrapa-
Te, IPUMEHSIEMOM B PA3INIHBIX
pasnenax puzuku

TumoBsle OLIEHOYHBIE MAaTEPUAIIBI
JUISL YCTHOTO KOJUTOKBHYMA (pazde-
avl 6.1.1m 6.1.3);

OLICHOYHBIE MaTEepPHAaJIbl TSI BbI-
MOJTHEHHUE Ja0opaTopHBIX paboT
(masBanme pador) (pazden 4.3)

OIIK-1.1-CriocoOHOCTh BBIIBIATH U
KJIACCU(HUIMPOBATh (PUINUCSCKHE U
XUMHYCCKHE IPOIECCHI, IPOTEeKa-
omme Ha O00BeKTe TpodeccHo-
HaJLHOM JIEATEILHOCTH

3namb: KOHIEIIIMA COBPEMCHHOM
(1)36370 478

THUMOBEIC OIICHOYHBIC MaTEPHUAITBI
JUISL YCTHOTO KOJUTOKBHYMA (pazde-
avl 6.1.1m 6.1.3)

TUTIOBBIC TECTOBBIC 3aJaHUS (PA3-
oen 6.1.4.);

pUMEPbI KOHTPOJIBHBIX paboT
(pazoen 6.1.6.);

TUTIOBBIE OIEHOYHBIC MaTePHAITBI K
JK3aMeHy (paszoen 6.2.2)

Ymemp: o00bBsACHATE TpPHPOIHBIE
SIBIICHUS B paMKaX COBpPEMEHHOMN
($u3nUecKoil KapTUHBI MUPA.

TuIoBbie OICHOYHBIE MATEPHAITBI
JUTSL yCTHOTO KOJUTIOKBHYMa (pazde-

avt 6.1.1m 6.1.3);

OIICHOYHBIE MaTepPHAaIIbI IS CaMO-
CTOSITENILHOM paboTHI (TEMBI)
(pazoen 4.5)

Or1icHOYHBIE MaTEPUAITBI JJIS BBI-
TIOJTHEHHE JTa0OPaTOPHBIX PaboT
(na3Banue pabor) (pazden 4.3)

OIIK-1.2-CriocoGHOCTh omnpene-
JIATh XapaKTePUCTUKHA (PU3NIECKOTO
nporiecca (SBJICHHUS), XapaKTEPHOTO
i 00BEKTOB MPOo(eCCHOHANBHOM
NesITeTbHOCTH, Ha OCHOBE TEOPETH-
YECKOTO (’KCTIEpIMEHTAITEHOTO)

3HATb: OCHOBHBIC IMOHSITHS, 3aKOHEI
U MOJAEIH MEXaHHUKH, TEPMOIMHA-
MUKH W CTaTUCTUYECKOH (QU3UKH,
AJNIEKTPUYECTBA M MarHeTu3Ma, Ko-
J1e0aHUM U BOJIH;

THUMOBEIC OIICHOYHBIC MaTEPHUAITBI
JUISL YCTHOTO KOJUTOKBHYMA (pazde-
avt 6.1.1m 6.1.3)

TUTIOBBIE TECTOBBIC 3aJaHUS (PA3-
den 6.1.4.);

pUMeEpPbl KOHTPOJIBHBIX paboT




HUCCIICIOBAHMA.

(paszoen 6.1.6.);
THUTIOBBIE OIEHOYHBIC MaTepPHAITBI K
JK3aMeHy (paszoen 6.2.2)

YMeTh: peuiaTh TUIOBLBIC 3aa4U
10 OCHOBHBIM pa3aciiaMm (1)I/IBI/IKI/I.

TumoBbIe OIIEHOYHBIC MATEPHAIIBI
JUTSL yCTHOTO KOJUTOKBHYMa (pa3de-

avt 6.1.1m 6.1.3);

OIICHOYHBIC MaTEPHAIIBI ISl CaMO-
CTOSATEIBHON paOOThI (TEMBI)
(pazoen 4.5)

O11eHOYHBIC MAaTEPHUAITBI IS BbI-
MOJIHEHHUE J1a00PaTOPHBIX padbOT
(na3Banue pabor) (pazden 4.3)

OIIK-1.4-CriocoOHOCTh  TIPENICTaB-
TSTh 0a30BbIC IS TPOQECCUOHAITD-
HOM cdepbl PU3NUECKHE MPOLECCHI
U SIBICHUS B BHJEC MaTeMaTHYECKO-
ro (ux) ypaBHCHHA(i1)

3HaTh: METOBI aHAIH3A U AJITO-
PUTMBI pelIeHns 3aa4 u3 o01acTu
MEXaHUYEeCKUX, TETIOBBIX U JIEK-
TPOMAarHUTHBIX SBJICHUH;

THUMOBEIC OIICHOYHBIC MaTEPHUAITBI
JUISL YCTHOTO KOJUTOKBHYMA (pazde-
avl 6.1.1m 6.1.3)

TUTIOBBIC TECTOBBIC 3aJaHUS (PA3-
den 6.1.4.);

pUMEPBI KOHTPOJIBHBIX paboT
(pazoen 6.1.6.);

THUTIOBBIE OIIEHOYHBIC MaTepPHAITBI K
JK3aMeHy (paszoen 6.2.2)

YMeTb: C MOMOIIBI0 METOI0B Ma-
TCMAaTUYCCKOT'O aHaJIn3a BbIPAXKATH
HNCKOMBIC (I)I/I3I/I‘ICCKI/I6 BCIIMYMHBI
Yepe3 NCXOOHO 3a1aHHBIC.

TunoBsle OIIEHOYHBIE MaTEPHAIIBI
JUTSL yCTHOTO KOJUTOKBHYMa (pa3de-

avl 6.1.1m 6.1.3);

OLICHOYHBIE MaTepHaIbI IS CaMo-
CTOSITENILHOM paboTHI (TEMBI)
(pazoen 4.5)

OueHOoYHBIC MaTEPHAIIBI IS BBI-
MOJTHEHUE JabopaTopHBIX paboT
(na3Banue pador) (pazden 4.3)

OIIK-1.5-CriocoOHOCTh  BbIOMpPATH
0a3oBble (DU3NYECKHE M XHMHYC-
CKHE 3aKOHBI I PEIICHUS 3a1ad
MpodeCcCHOHANBHON AEATSIBHOCTH

3HaTBh: METOJBI OILEHKU TMOPSIKOB
BEJIMYMH, XapaKTepHbIX JUIA pa3-
JIUYHBIX Pa3/ieioB (GPU3HKH;

TuIoBbIe OICHOYHBIE MATEPHAITBI
JUISL YCTHOTO KOJUTOKBHYMA (pazde-
avt 6.1.1m 6.1.3)

TUTIOBBIE TECTOBBIC 3aJaHUS (PA3-
den 6.1.4.);

NpUMEPBI KOHTPOJIBHBIX paboT
(pazoen 6.1.6.);

TUTIOBBIC OLIEHOYHBIC MAaTEPHAIBI K
JK3aMeHy (paszoen 6.2.2)

YMeTh: caMOCTOSTEIBHO TpHOOpe-
TaTh (QU3MYCCKHME 3HAHUS, HEOOXO-
JUMbIE ISl TOHUMAHUS TPHHITAIIOB
paboThI IPUOOPOB U YCTPOHCTB

TunoBsie OLIEHOYHBIC MaTCPHAIIBI
JUTSL yCTHOTO KOJUTOKBHYMa (pa3de-

avl 6.1.1m 6.1.3);

OLICHOYHBIE MaTepHaIbI IS CaMo-
CTOSITENILHOM paboTHI (TEMBI)
(pazoen 4.5)

OueHOYHBIC MAaTEPHAIIBI UIS BBI-
MOJTHEHHUE Ja0opaTopHBIX paboT
(na3Banue pabor) (pazden 4.3)

OIIK-1.7-Crioco0HOCTh pelaTth
YpaBHEHHS, OMHUCHIBAIOINE OCHOB-
Hble (DU3MYECKUE TMPOLECCHI, C
NPUMEHEHUEM METOJIOB JIMHEUHOU
anredpsl ¥ MaTeMaTHYECKOro aHa-
nm3a

3HATh: OCHOBBI HHTETPAILHOTO U
mud GepeHInaTEHOTO HCUNCIICHHS;

TuIoBbIE OICHOYHBIE MATEPHAITBI
JUISL YCTHOTO KOJUTOKBHYMA (pazde-
avt 6.1.1m 6.1.3)

TUIIOBBIC TECTOBBIC 3aJ[aHUS (PA3-
den 6.1.4.);

MpUMEPBI KOHTPOIBHBIX paboT
(pazoen 6.1.6.);

TUTIOBBIC OLIEHOYHBIC MATEPHAIBI K
JK3aMeHy (pazoen 6.2.2)
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YMerb: HaxoAuTh OOLIEe M yacT-
Hoe pemieHus Au¢epeHInanbHBIX
YpaBHEHHMH; HAaXOIWTh IIPeJeIIbl
GyHKIMH W WX HPOU3BOIHEIC
cTpouTh Trpadukd (YHKOUH, OMU-
pasicb Ha MPOBEIEHHOE HCCIIeI0Ba-
HHE TIPHU PEUICHUH pPa3indHbIX (u-
3MYECKHX 3a]a4

TunoBsIe OIIEHOYHBIE MaTEPHAIIBI
JUTSL yCTHOTO KOJUTIOKBHYMa (pa3de-

avl 6.1.1m 6.1.3);

OLICHOYHBIE MaTepHAaIbI IS CaMo-
CTOSITENILHOM paboTHI (TEMBI)
(pazoen 4.5)

OueHoYHBIC MAaTEPHAIIBI IS BBI-
MOJTHEHHUE JabopaTopHBIX paboT
(na3Banue pabor) (pazden 4.3)

OIIK-1.11-CriocoOHOCTh  oTipee-
JSATh  XapaKTEPUCTUKU IPOIIECCOB
pacnpezenieHus, mpeodpa3oBaHus U
WCTIOJIb30BaHUS ANEKTPUICCKON
SHEPTUU B MIEKTPHUYCCKHX LIETISIX

3HaTh: pasaens! GU3NKHU, OXBATHI-
BAIOLIME 3HAHUA O CTATUYECKOM
JNEKTPUUECTBE, DNEKTPHUUECKUX
TOKaX ¥ MAarHUTHBIX SIBICHUAX, Me-
TOJIbl aHAJIM3a WIEKTPUIECKUX Iie-
e, cucTeMy YCIOBHBIX Tpaduye-
CKUX 0003HAYEeHUI KOMIIOHCHTOB
IEKTPUIECKUX LEIISIX;

TuIoBbBIE OICHOYHBIE MATEPHAITBI
JUISL YCTHOTO KOJUTOKBHYMA (pazde-
avt 6.1.1m 6.1.3)

TUTIOBBIE TECTOBBIC 3aJaHUS (PA3-
den 6.1.4.);

MPUMEPBI KOHTPOJIBHBIX pa0bOT
(pazoen 6.1.6.);

TUTIOBBIC OLIEHOYHbIC MAaTEPHAIBI K
JK3aMeHy (paszoen 6.2.2)

YMeThb: ONHCHIBATH W OOBICHATH
AJICKTPOMATHUTHEBIE TPOILECCHI B
JNIEKTPUIECKUX WENIX U YCTPOH-
CTBaX, COCTaBIISATh IPOCTHIC 3JICK-
TPUYECKHE CXEMBI IICTIeH, pacCyu-
THIBATH  TMapaMeTpbl  Pa3INIHBIX
JJIEKTPUYECKUX TIIeMle U CXeM,
CHUMATh TIOKa3aHMs U TOJIb30BaTh-
Csl DNEKTPOU3MEPUTEIHHBIMHU TIPU-
OopaMu ¥ IPUCTIOCOOTICHUIMHU

TunoBsie OLIEHOYHBIE MaTCPHAIIBI
JUTSL yCTHOTO KOJUTOKBHYMa (pa3de-

avl 6.1.1m 6.1.3);

OLICHOYHBIC MaTepHaIbI ISl CaMO-
CTOSITENILHOM paboTHI (TEMBI)
(pazoen 4.5)

OueHOYHBIC MaTEPHAIIBI IS BBI-
MOJTHEHHUE Ja0opaTopHBIX paboT
(na3Banue pabor) (pazden 4.3)

Takum 06pa30M, BBIINTOJTHCHHUEC THUITOBBIX SaﬂaHHﬁ, NpeaACTaBJICHHBIX B pa3/iCiic 5 «O1eH0YHbBIE Ma-

TCpUAJIbl JJIsI TCKYHICTO U py6e>I<Horo KOHTPOJIAA YCIICBACMOCTH U HpOMC)I(}ITO‘IHOﬁ aTTeCTalun) I103BO-

JIAT 00ECIIEUYNTE:

» CrocoOHOCTP pemarh 3aauu Mpo(ecCHOHATBHOMN NeATETbHOCTH Ha OCHOBE MCIIOIb30BaHUS TEO-

PETUYCCKHUX U NPAKTUICCKUX OCHOB CCTCCTBCHHBIX U TCXHUYCCKUX HAYK, a4 TAKKC MaTCMaTUYC-

ckoro anmnapara (OIIK-1).

» CrocoOHOCTh BBISBIATH M KIACCU(PUIMPOBATH (PU3HUECKHE M XUMHUYECKUE MPOIECCHI, MPOTEKa-

forue Ha 00bekTe npodeccuonansroi nesrenpaocT (OIK-1.1).

» CrocoOHOCTP ONpECISITh XapaKTePUCTHKH (PU3HYECKOTr0 Tpoliecca (SIBJICHUS ), XapaKTePHOTO st

00BEKTOB HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTU, HA OCHOBC TCOPCTHICCKOI'O (BKCHepI/IMeHTaJ'IBHOFO)

uccnenosanus (OIIK-1.2)

» CnocoOHOCTb IIPEICTABIATh 0a30BbIC I TPO(EeCCHOHATBHOM chephl PU3HMYECKUE MPOIECCHI U

SBJICHHS B BUJIe MaTeMaTudeckoro (ux) ypaBHenus(it) (OIIK-1.4.)

» CnocoOHOCTh BBI6I/IpaTB 0a3oBEIE (l)I/ISI/ILIeCKI/Ie U XUMHWYCCKHEC 3aKOHBI JJIA pCIICHUA 3a/1aq ITPO-

deccuonanpHoii nestensHocT (OIK-1.5)

» CrocoOHOCTh pemaTh ypaBHEHHS, OMMCHIBAIOIINE OCHOBHBIE (PU3MUECKUE MTPOLECCHI, C IPUMEHE-

HHUEM METOJIOB JIMHEHHOU anreOpsl u Maremarndeckoro ananmmsa (OIIK-1.7)
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» CrocoOHOCTD ONpeNneNsITh XapaKTePUCTUKH MTPOIIECCOB paclpeieeHus1, TPEeoOpa3oOBaHMs U UC-

MOJIb30BAHUS JIEKTPUUYECKOM dHEpruu B dekTpuueckux menax (OIK-1.11)

8. YueOHO-MeTOoaMUYeCKOE 0OecnieueHHe TUCUMILTUHBI (MO1YJIs1)

8.1 OcHoBHas uTEpaTypa
Tpodumonra T.U. Kypc pusuxu. MU3a-so «Axamemusi». 2012 r. 19-u3a. 560 crp. ISBN: 978-5-7695-
9433-5.
Maryc, E. I1. KpaTkuii kypc obuiei ¢pusuku [ DnaeKTpoHHBIH pecypc]: yuedHoe mocodue / E. I1. Ma-
Tyc. — DJEKTPOH. TEKCTOBbIE NaHHble. — HoBocubupck : HoBocubupckuii rocyaapcTBEHHBIN apXu-
TEKTypHO-CTpouTeNbHBI yHUBepcuteT (Cubctpun), ObC ACB, 2015. — 146 c. — 978-5-7795-
0720-2. — Pexum gocrtyna: http://www.iprbookshop.ru/68890.html
Kparkwuii kype oOmielt ¢pusuku [DnekrponHsiit pecypc] : yuednoe nocodbue / M. A. Crapoctuna, E. B.
bypnosa, O. U. Konapateesa [u np.] ; noxa pex. JI. I'. IlleBuyk. — DneKTpOH. TEKCTOBBIE JaHHbIE. —
Kazansp : Kazanckuii HallmoHaIbHBINA UCCIEI0BATEIbCKUN TEXHOJOTMYECKUM yHuBepcutet, 2014, —

376 c. — 978-5-7882-1691-1. — Pexum nocryna: http:// www.iprbookshop.ru/63716.html

8.2 JlomotHuTE/ILHAS IMTEPATYPA
Tpodumora T.U. Kparkuii kypc ¢u3uKH ¢ mpuMepaMu pelieHHs 3amad. YueOHoe mocooue. M.
«KHOPVYC». 2007.
Oomas ¢usuka (MexaHuka). Bompocsl u 3aaHus s MIPOBEACHUS PEHTUHTOBBIX U CEMHUHAPCKUX 3a-
HATUN (ydeOHO-MeT.m31.) Temykye M.M., Ilununosa A.X., Ille63yxoBa M.A. KBI'Y, Hanpuux,
2003.
Obmas ¢usuka (MonekynspHas ¢usuka). Bornpockl u 3ananus i NpoBeIeHUSI PEUTUHTOBBIX U Ce-
MUHapcKuX 3aHiaTui (yuebHo-mer.n3a.) TemykyeB .M., llununosa A.X., [lle63yxoBa M.A. KBI'Y,
Hanpuuk, 2005.
Obmas pusuka (Mexanuka. MonekynspHas ¢uszuka). Bonpocs! u 3aganus A NIpOBEACHUS PEUTHH-
TOBBIX U CEMUHApPCKHUX 3aHATUH (yueOHO-meT.m37.) TemykyeB M.M., Hunuuoa A.X., Ille63yxoBa
M.A. KBI'Y, Hanpumk, 2005.
OOmias gusuka. DIEKTPUYECTBO U MarHETH3M. DIIEKTPOMarHuTHBIE KoiebaHus 1 BoiaHbL.// Temykyes
N.M., Hununosa A.X., llle63yxoBa M.A., Tnynosa M.M. KBI'Y, Hanpuuk, 2011.
2. «O6mas ¢pu3uka. OnTrka. DIEeMEHTHl aTOMHOU U siaepHor Gu3ukm» / Anekoa A.M., [lunmuHoBOM
A.X. KBbI'Y, Hanpunk, 2012.
Ontuka. AToMHas u snepHas ¢usuka. Obmas ¢usuka. JlaGopatopusliii npakTukyMm. AsuzoB M.K.

Tnynosa M.M. Hununosa A.X. KbI'Y, Hanpuuk, 2005.
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8. OObmas ¢uszuka. Jlaboparopusiii npaktukym. Aszm3oBM.K. KymaxoB A.M. u np. KBI'Y, Hanpuuk,

2006.

8.3 UnTepHeT-pecypchbl

1. baza gannbix Sciencelndex (PMHL) - HanmonansHas HHPOPMALMOHHO-aHAINTHYECKAsI CUCTEMA:

http://elibrary.ru

2. bubmuorexa KBI'Y: http://lib.kbsu.ru/site/

3. CnpaBouyHo-uHpopManroHHas cuctema «['apanty»: http://www.garant.ru/products/ipo/portal/

4. CnpaBoyHO-MH(POPMALMOHHAS

plus.ru/spravochno_pravovaya_sistema/

cucrema

«KoHCynpTaHT

IIITFOCH»:

https://cons-

5. DNeKTpOHHBIN KaTaJlor pOCCUUCKUX nuccepTarnuid: http://www.disserr.ru/index.html

6. DnektpoHo-OnbnmoreuHas cuctema «IPRbooksy: http://www.iprbookshop.ru

7. DnexktpoHo-OnbnnoreuHas cucteMa «KoHcynbTanT cryaeHTay: http:// www.studentlibrary.ru

Nen/n HavmeHoBaHue 3n1eKTPOHHO- KpaTtkasa xapakrepucru- Aapec caitta HaumeHoBaHue Ycnosua gocryna
ro pecypca Ka opraHusauuu-
BNaAenbLa; pek-
BU3UTbI AOrOBOPA
L. «Web of Science» (WOS) Monntemartnyeckas http://www.isiknowledge.com/ KomnaHua Joctyn no IP-
pedepaTtBHO- Thomson Reuters appecam Kbly
6ubnunorpadpuyeckan un Cy6AnL,EeH3NOHHDIN
HayKomeTpuyeckas 6asa Aorosop
[LaHHbIX, B KOTOPOM Ne WoS/592 ot
VHIEKCUPYIOTCA OKO- 05.09.2019r.
no 12,5 Tbic. KypHanos AKTMBEH 80
31.12.2021r.
2. Sciverse Scopus n3gatenbctea | PedepaTvBHaa u aHanu- U3paTenbcTBo Loctyn no IP-
«db3eBup. Hayka v TexHoMO- | TU4eckas 6a3a JaHHbIX, http://www.scopus.com «Elsevier. Hayka n appecam Kbly
mn» coaepKaLLan TEXHONOTUUY
21.000 Cy6AnL,eH3NOHHDIN
peLeH3npyembix XKyp- Aorosop
Hanos; 100.000 KHur; Ne Scopus/592 ot
o o 05.09.2019.
370 KHUXKHbIN cepuin
AKTUBEH [0
(npoao/Kalowuxca 31.12.2021r.
v3aaHui);
6,8 MAH.
[OKNAfoB V3 TpYA0B
KOHdepeHuni
B. HayuHasn 3neKTpoHHasA 6u6- AneKTp. bubamoTteka http://elibrary.ru 000 «H3b» MonHbIl goctyn
nnoteka (H36 PODUN) Hay4HbIX Ny6AVKaLuii -
oKono 4000 nHocTpaH-
HbIX 1 3900 oTeyecTBeH-
HbIX Hay4HbIX }KYPHAN0B,
pedepaTbl nybamkaumi
20 TbIC. }XypHaNos., a
TaK»Ke onucanuma 1,5
MJTH. 3apy6eXHbIX U
pocCUiicKuX guccepTa-
umin; 2800 pocc. XKypHa-
0B Ha 6e3Bo3me3gHOM
ocHoBe
a. Basa paHHbIx Science Index HaunoHanbHas nHdop- http://elibrary.ru 000 «H3b» ABTOPU30BaAHHbIN
(PUHLY) MaLMOHHO- JINLEH3NOHHbIN goctyn.
aHaNUTMYecKan cucre- [0roBop Mo3Bonset gonon-
Ma, aKKyMmyampytow,as Science Index HATb U YTOUYHATb
6onee 6 MUNIMOHOB NeSI0-741/2021 cBeAeHus o nybau-
ny6amKaumnin poccuii- o7 12.07.2021 r. KaLMAX yYeHbIX
CKUX aBTOPOB, a TaKXke AKTUBEH A0 KBIY, nmetowmxca 8
MHpopmMaLmto 06 nx 01.08.2022r. PUHL,
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LUMUTMPOBaHUM U3 bonee
4500 pOCCUICKUX XKyp-
HanoB.

um. B.H. EnbyunHa

TPOHHbIX LOKYMEHTOB
no uctopum OTeyecTsa,
poccuiickow rocyaap-
CTBEHHOCTH, PYCCKOMY
A3bIKY M Npasy

neHTcKaa 6ubauno-
Teka um. b.H.
EnbumHa» (r.
CaHkT-MeTepbypr)
CornaweHue ot
15.11.2016r.
Cpokom Ha 5 net
(c panbHenwewn
nposioHraunem)

5. 3BC «KOHCYNbTaHT CTyAeHTa» 13800 usgaHuii no http://www.studmedlib.ru 000 «Monutexpe- MonHbilt goctyn
Bcem 06.1acTAM 3HaHMUIA, http://www.medcollegelib.ru cypc» (peructpaumsa no IP-
BKNtOYaeT bonee (r. Mocksa) aapecam KBIy)
yem 12000 yyebHUKOB n Aorosop
y4yebHbIx nocobuit ans Ne310C/1/08-2021
BO 1 CNO, 864 O730.09.2021 .
HavMeHOBaHWM AKTMBEH A0
»KypHanos n 917 30.09.2022r.
MoHorpadui.

b. «dneKTpoHHas 6ubnunorteka Konnekumsa «MeamumHa http://www.studmedlib.ru 000 «[Monutexpe- MonHbilt goctyn
TexHuyeckoro sy3a» (36C (BO) POTAP-Meguma. cype» (peructpaums no IP-
«KOHCYNbTaHT cTyAeHTa») Books in English (KHur1 (r. Mocksa) apnpecam KBIY)

Ha aHIIMINCKOM A3bIKe)» Borosop
Ne288C/1/04-2021
0O720.04.2021 .
AKTUBEH [0
20.04.2022r.

7. 3BbC «/laHb» DNEeKTPOHHbIE BEPCUMU https://e.lanbook.com/ 000 «3B6C /IAHb» MonHbIl goctyn
KHUT BeAyLUNX n3aa- (r. CaHKT- (peructpaumsa no IP-
TenbcTs yyebHoM n MNetepbypr) agapecam KBIY)
Hay4YHOW uTepaTypbl (B [orosop
TOM YMC/e YHUBEPCU- Ne12EN/223
TETCKMX U34aTenbers), o1 09.02.2021 r.

TaK U 9N1eKTPOHHble AKTMBEH A0
BEPCUMN NEPUOAUNYECKUX 28.02.2022r.
V34aHWI NO Pa3nYHbIM
061acTAM 3HAHWIA.
B. HauunoHanbHan aneKTpoHHaa | O6beaMHEHHbIN 3/1ek- https://H36.pd ®OrBY «Poccuiickas [ocTyn ¢ aneKTpoH-
6ubnuoreka Prb TPOHHbIV KaTanor GpoH- rocypapcrseHHasn HOrO YNTaNIbHOTO
[,0B POCCUMACKUX BUNB- 6ubnvoteka» 3ana 6ubavoTekm
JINOTEK, COAEp KAl [orosop KBry
4 331 542 371€KTPOHHBIX Ne101/H3B6/1666-
LOKYMeHTOB 06pa3oBa- n ot 10.09.2020r.
TENbHOro U Hay4YHOro Cpokom Ha 5 net
XapaKTepa no pasnuny-
HbIM OTPACAAM 3HAHUI

0. 3BC «IPRbooks» 107831 ny6avkauuii, B http://iprbookshop.ru/ 000 «An Mu 3p MonHbIi goctyn
T.4.: 19071 — y4ebHbIx Meana» (peructpaums no IP-
v3aaHui, 6746 — Hayu- (r. Capatos) aapecam KBry)
HbIX M3gaHui, 700 Kon- [orosop
NeKumit, 343 )ypHana Ne7821/21
BAK, 2085 ayavousga- o1 02.04.2021 .

HUN. AKTUBEH 40
02.04.2022r.
0. 3BC «lOpaiit» gna CNO DNEKTPOHHbIE BEPCUMU https://www.biblio-online.ru/ 000 «DNeKTpoH- MonHbIt goctyn
y4yebHol 1 HayyHoM HOe 134aTeNnbeTBo (peructpaums no IP-
NuTepaTypbl n3aa- FOPAAT» (r. aapecam KBIy)
Tenbcts «KOpaiT» ans Mocksa)
CMO v aNeKTPOHHble Aorosop
BEPCUW NEPUOANYECKNX Ne192/EM-223
V34aHWI N0 Pa3AnYHbIM 07129.10.2021 .
obnacTAM 3HaHWUN. AKTUBEH A0
31.10.2022 .
11. Polpred.com. HoBoctu. 06- 0630p CMW Poccum m http://polpred.com 000 «Monnpes [Joctyn no IP-
30p CMMW. Poccua u 3apybe- 3apybexbs. MonHble CMPaBOYHUKU» apgpecam Kbly
}Kbe TEKCTbl + aHaNIUTUKA U3 Besso3mesgHo
600 n3gaHuii no 53 (6e3 oduumansHo-
oTpacaam ro J,0roBopa)
12. Mpe3ungeHTcKkan 6ubnnorteka Bonee 500 000 anek- http://www.prlib.ru OreY «Mpesu- ABTOPU30BaAHHbIN

[octyn us 6ubauno-
Teku (aya. Ne214)
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8.4 MeToanyeckue ykazaHus K JJa0OPATOPHBIM 3aHATHAM
JlaGopaTopHble pabOThI JOIKHBI TPOBOAUTHCS ¢ OAHON MOATPYIION CTYAEHTOB. DTH 3aHATUS JTOJIKHbI
3aKpENHTh 3HAHUS 110 TEOPETHYECKOMY KypCY (PH3UKHU M BEIpaOOTATh HABBIKM OOpAIEHHUS C OCHOBHBIMU
M3MEPUTENIBHBIMU MPUOOPAMH, a TAKXKE 03HAKOMUTH CTYAEHTOB C IPUEMaMHU U METOJaMH IPOBEIECHUS
(bu3n4ecKoro sKcrnepuMeHTa 1 00pabOTKU MOTYYEHHBIX KCIIEPUMEHTAIBHBIX PE3YIbTATOB.
C nenblo noiay4yeHus: HHGopMauu 06 ycBOGHHH y4eOHOro MaTepuaia i CTUMYJIMPOBAHUS CAMOCTOS-
TEJNBHOM pabOoThI CTYJCHTOB JI0JDKEH MPOBOIUTHCS TEKYIIUI KOHTPOJIb 3HAHUH B CIEAYIOMNX (opMax
- KOHTPOJIbHBIE PA0OTHI,
- OTYETHI NIPH BBIIIOJIHEHUH JIAOOPATOPHBIX PaloT.
OtueTs! M0 1a6OPaTOPHBIM paboTaM MOTYT IPOBOJUTHCS KaK B YCTHOM (hopMe, Tak U C UCIOIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHI, UMEIOIUXCS Ha Kadepe.
K sk3ameHy nonyckaroTcsl CTYyJEHTBI, CIaBIIUE OTUYETHI 110 J1a0OpaTOPHBIM paboTaM U BHIIIOJHUBLINE
KOHTPOJIbHBIE pabOTHI, IPETyCMOTPEHHbIE YUEOHBIM IJIAHOM JJaHHOT'O CEMECTpa.

CryneHt 00s13aH co0uto1aTh yueOHYIO TUCLUILINHY, B TOHSITHE KOTOPOH BXOJIUT

- BBITNIOJIHEHHUE NPABUJI BHYTPEHHETO paclopsiika YHUBEPCUTETA;

- aKTHBHas paboTa Ha 3aHATHIX;

- CBOEBPEMEHHOE BBINIOJHEHUE U 3alUTa BCEX 3aIUIaHUPOBAHHbIX J1a00PaTOPHBIX padoT;

CryneHTt 00s13aH NPUNHTH Ha Ja0opaTOpHbIE 3aHATHs O€3 ON03AaHusA, UMETh Ipu cede TeTpaib 1o Ja-
OopaTopHbIM paboTaM, B KOTOPOl MMeeTCsl onucaHue J1abopaTOpHOM pabOThI, KOTOPYIO OH OYAET BbI-
noyiHATh. HeoO6xoauMo 3HaTh Ha3BaHHE PaOOTHI, MEPEUNCIUTHh MPUOOPHI U IMPUHAUIEKHOCTH, TEOPHUIO,
HOPSAAOK BBINOJIHEHUS PabOThl, (GOPMYJIBI 1O KOTOPHIM MPOU3BOIUTCA pacueT MCKOMOW BEJIUYMHBI, a
TaKXe METOAMKY OLICHKH MOTpelIHOCTH u3Mepenus. [locie BeimonHeHs: paboThl HEOOXOIUMO MPOU3BE-
CTH 3alllUTy J1a00paTOpHOIN pabOThl, TO €CTh OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI, IPUBEACHHBIE B OIU-

CaHUH.

8.5 Metoanyeckune ykazaHus K JEKIUOHHBIM M MPAKTHYECKUM 3aHATHAM.

Bce BubI yaeOHBIX 3aHATHI TOHKHBI 00€CTIEUNBATh Y CTYIEHTOB ()OPMHPOBAHUE TUATEKTUKO-
MaTEepHATUCTUYECKOTO MUPOBO33PEHUS, TOKA3bIBATH OPTaHUYECKYIO CBSI3b MEXIY pa3IMuHBIMU pa3/e-
JaMHu Kypca (pHU3UKH, a TaKKe 3HAYUMOCTh (PU3UKHU JJIS1 YCIIEITHOTO YCBOSHUS 00IIMX MpodeccruoHab-
HBIX U CIICIIMATBbHBIX JUCIUTUINH.

Ha nekuusix u3naraercs OCHOBHOW TEOPETHYECKUIT MaTepHal, ONPEACISIONINIA CoaepKaHue Kypca
¢bu3nKH, ¢ pacCMOTpEeHHEM HanboJsee BXKHBIX MPOSIBICHUH U IPUMEHEHNH (PU3NYECKUX SIBJICHUN U 3aK0-
HOB, KOTOPBIE B)KHBI B MPO(ECCHOHANBHOM NeSATETbHOCTH BBITYCKHUKA. M31105KeHe MaTepHraa T0JIKHO

OBITE CTpOIro Hay4YHbIM, C UCITOJIB30BAHUECM COOTBCTCTBYIOIICTO MAaTEMATUYICCKOT'O arlriapara.
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Teopernueckuii MaTepuan JOMOIHAETCS U 3aKPEIIAETCS HA MPAKTUUYECKUX U JIADOPATOPHBIX 3aHATHSIX.
[IpakTHueckue 3aHATHS CIEAYyeT MPOBOIUTH I1OCIIE U3YYECHHS TEOPETUYECKOIO MaTepHraa I1o co-
OTBETCTBYIOIIEH TeMe. Ha 3THX 3aHATHUSIX CTYIEHTHI JOJIKHBI IPUOOPECTH HABBIKHU pEeIIeHUs (PU3MUECKUX
3aj1a4, UCIIOJIB3YsI IPH TOM OCHOBHBIE (PU3MUECKUE 3aKOHOMEPHOCTH U COOTBETCTBYIOLINI MaTeMaTu4e-
ckuii annapat. Ha mpakTudeckux 3aHITHAX HE00X0AMMO oOpalliaTh BHUMaHUE HAa YMEHHUE CTYIEHTOB Jie-
JaTh NpUOJINKEHHbIE BEIYMCICHHS U HAaBBIKU YCTHOTO cueTa. Pemienue 3a1a4, kak mpaBuio, HEOOXOJMMO

JOBOJUTE 10 YHUCJIA.

9. MarepuajJbHO-TeXHHMYECKOE O0ecreYeHne M CUMILTUHbI

JlekumoHHBIN Kypc 10 AucuMILInHE «DHU3MKa» TPOBOAUTCS B CIELUAIU3UPOBAHHON JIEKIIMOHHON
ayAUTOpUU 00OPYAOBAaHHOM NMPOEKTOPOM, HOYTOYKOM C 3allMCaHHBIMH Ha HEro o0y4arollMMU Mporpam-
Mamu 110 pusuke. B aynuropun umerorces 70 mocagouHbIX MECT.

JlaboparopHble 3aHATUS MPOBOJATCS B CIELMAIM3UPOBAHHBIX JIAOOPATOPUSIX OCHAILEHHBIX HE-
CKOJIbKUMH JI€CSITKaMU JIaOOpaTOpHBIX padoT, OXBAaThIBAIOIIUX Bce paszeinsl obmel ¢usuku. Ilo Bcem
paszenaM UMerTcs J1abopaTopHble MPAKTUKYMBI, T7le OTPaXKEHO COJepXKaHMe, KpaTKas Teopusi, MOPSAA0K
BBITNIOJTHEHUST PabOTHI, KOHTPOJIbHBIE BONMpPOCH. IIpakTHueckue 3aHATHS NPOBOAATCSA B ayAUTOPUM OCHA-
IIIEHHON MHTEPAKTUBHOM 10CKO, UMEETCs JOCTAaTOYHOE KOJIMUYECTBO 3alaYHUKOB U Y4EOHUKOB.

JUI CTyZIEeHTOB C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[0POBBSI CO3/AaHBI CIIELIMAIBHBIE YCIOBUSA IJIA I10-
JTy4deHus oOpa3oBaHUs. B mensx noCTymHOCTH MOJIydeHHs BBICIIEro 0O0pa3oBaHMs MO 00pa30BaTE/IbHBIM
IIporpaMMaM HMHBaJIMJaMU U JIMIIAMH C OTPAaHMYEHHBIMM BO3MOXKHOCTSMHU 3/10pPOBbS YHMBEPCHUTETOM
obecrieunBaercs: 1. AnpTepHAaTHBHON Bepcuel ouuuanbHOro caiita B cetn «MHTEpHET» A cllaboBU-
asamux; 2. IIpucyTcTBHe accHCTEHTa, OKa3blBAIOLIEro o0ydarouemMycss Heo0XxoauMmyoo mnomoulb; 3.J{ms
MHBAJINJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS 10 CIIyXy — QyOJIMpOBaHUE BCIyX CIIpa-
BOYHOW MH(pOpPMALMU O PACHUCAHUU YUeOHBIX 3aHATUH; oOecrieueHne HaUIeKAIMMH 3BYKOBBIMHU CpeEJI-
CTBaMHU Bocrmpou3BeneHust naHopmaruu; 4. Jis1 MHBaIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MO>KHOCTSIMHU
3I0pOBbs, MMEIOIIMX HApyUICHWs OINOPHO-ABUIATENIbHOIO ammapara, CO3JAaHbl MaTepHalIbHO-
TEXHUYECKHE YCIIOBHS 00ECHEeunBaIOIINe BO3MOKHOCTh OECHPENATCTBEHHOrO J10CTyNa 00ydYarolmxcs B
yueOHble IOMEIIEHUSI, O0BEKTY MUTAHUS, TyaJIeTHBIE U APYrue MOMEIIEHNs YHUBEPCUTETA, a TaKXKe Ipe-
ObIBaHUS B yKa3aHHBIX MOMEIIECHUAX (HAJIWYUE PACHIMPEHHBIX JBEPHBIX MIPOEMOB, NOPYUYHEH U JIPYrUX

IIPUCTIOCOOICHUI).
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