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Oo0mme ykazanus

BerynurenbHble uCbITaHus IO HAY4YHOH crieranbHocTH 2.2.12 TIpubopsl, cucTeMsl 1
U3/IeNUsl MEIUIIMHCKOTO Ha3HAaYEeHUsl OXBAThIBAIOT CTAHAAPTHBIE Pa3/ieibl YHUBEPCUTETCKUX
KypCoOB 110 0011ei puzuke u Ononnxenepuu. Taxke mpoBepstoTcst 6a30BbIC YMEHHS
MaTeMaTHYEeCKOro anmnapara.

Ilopsinok npoBeneHusi BCTYNHUTEIbHBIX HCTIBITAHUT

BerynurensHoe ucnblTaHWE TPOBOAMTCS B (QopMe 3K3aMeHa Ha OCHOBe OuieroB. B
KaKJIOM SK3aMEHAIIMOHHOM OmjieTe 1mo 2 BOmpoca. DK3aMeH MPOXOJIUT B MUCBMEHHOU (opMme.
[ToaroToBka k oTBeTYy cocTaBiseT 1 akagemuueckuid yac (60 MuHyT) O€3 mepepbiBa ¢ MOMEHTA
pazmaun OmseroB. 3amanus oneHuBaroTcs oT 0 mo 100 6anIoB B 3aBUCHMOCTH OT TOJHOTHI M
MPaBUJIBHOCTH OTBETOB.

Kpurtepun onenuBanuns
OneHka MoOCTynaroIleMy 3a MHUCBMEHHYK DPa0OTy BBICTABISETCA B COOTBETCTBHH CO
CIEAYIOLIIUMU KPUTEPHUAMU.

Otanuno (80-100 6an10B)

[Toctynatomuii  oOHapy>XKui1 BCECTOPOHHEE, CHCTeMaTHYeckoe M INIyOOKOe 3HaHHue
MarepHaia, yMeHue CBOOOIHO BBIMOJIHATH 3a/laHMsl, YCBOMJI OCHOBHYIO JIUTEPATYPy U 3HAKOM C
JOTIOJIHUTEIILHOM JIUTEPAaTypOr, PEKOMEHOBAaHHOM JAHHOW MPOrpaMMOM, YCBOWJI B3aUMOCBS3b
OCHOBHBIX MOHATUH (QU3MKKM B MX 3HAUYEHUM s HpuoOperaeMod mpodeccuu, MpOsBUI
TBOPYECKHUE CIIOCOOHOCTH B IOHUMAaHMH, U3JIOKEHUH U MCIOJIB30BaHUU Yy4eOHO-TIPOTPAMMHOTO
MaTepuania.

Xopomo (60-79 6a10B)

[octynaronmii OOHAPYX HJI TMOJHOE 3HAHUE BOIPOCOB (PH3UKH, YCHEIIHO BBIOIHUI
IpeyCMOTPEHHBIC TECTOBBIC 3a/IaHMS, ITOKa3aJl CUCTEMAaTHUECKUH XapaKTep 3HaHUH 10 (hu3nKe
U CIIOCOOCH K UX CaMOCTOSITEIbHOMY MOIOJIHEHHIO U OOHOBIICHHIO B X0JI€ NalbHEHIIeH yueOHoM
paboThl U TpoeCcCHOHATTEHON e TETLHOCTH.

YnosierBopurebHo (40-59 6an10B)

[Moctynatomuii  oOHapyXuUn 3HAHHE OCHOB (M3MKKM B 00bEeMe, HEOOXOAMMOM st
JTanpHEHIel y4deObl W mpencTosiieil padoTel 1Mo Mpogeccur, CHpaBUIICS C BBIITOJHEHHEM
TECTOBBIX 3aJaHUl, 3HAKOM C OCHOBHOU JINTEPATypOH, PEKOMEHJOBAaHHOM JaHHOU IIPOrpaMMOW,
JOTTYCTHJI TIOTPEIIHOCTH B OTBETE HA 3K3aMEHE U MPH BBINOJIHEHUN SK3aMEHAIIMOHHBIX 3aJJaHuM,
HO 00J1a71aeT HeOOXOIUMBIMH 3HAHUSIMHE TSI UX YCTPAHEHHUS MO/ PYKOBOJICTBOM IPETOaBaTells.

HeynoBaerBopureabHo (Menee 40 6a/1J10B)

[Toctynatonuii 0OHapy>KuJI 3HaYUTENbHbIE TPOOEIbI B 3HAHUSAX OCHOB (DM3HKH, JOMYCTHI
MMPUHIUITHAIIBHBIC OI_HI/I6KI/I B BBIIIOJJHEHUHN TECTOBBIX Ba[[aHI/Iﬁ U HC CHOCO6CH IpoOaOJIKUTH
oOydeHnue no pusuke.



Bonpocsl nporpaMMbl BCTYNIUTE/ILHOI0 HCTIBITAHUS B ACIMPAHTYPY 110 HAYYHOM
crnennanabHocTH 2.2.12 IIpn6opsl, cucTeMbl M M31e1HsI MeIMIMHCKOr0 Ha3HAYeHHS

Pasznen 1 PUUKA

1.1. MexaHnuka

1. OcnHoBHble 3ak0oHBI MexaHMKHU. IIpocTpanctBo m Bpems B ¢usuke. CrocoOsl
U3MEPEHUS TMPOTSHKEHHOCTH W JUTUTENBHOCTH (B JTAOOPATOpPHOW MPaKTHKE, B KOCMHUYECKHX
MacmTabax, B MUKpoMupe). MatepuanbHas Touka. HepiuanpHas cuctemMa oTcuera. SIBineHue
unepuuu. IlepBolii 3akoH HproToHa. JIBH)KEHME MAaTEpUANIbHOM TOYKH IOJ JIECUCTBUEM CHJIBIL.
Macca kak Mepa nHeptHocTd. Bropoii 3akoH HeroToHa. B3anmopaeiicTBue MaTteprualibHbIX TOYEK.
Tperunii 3akoH Herorona. I'paBuraninonHoe nose. Macca Kak MCTOYHUK I'PaBUTALMOHHOTO ITOJIS.
3aKOH BCEMHUPHOIO TATOTEHUSA. PaBEHCTBO TpaBUTAlMOHHOW W HMHEPTHOM Macc. JIBMKeHHE
MaTepUalbHOM TOUYKM OTHOCUTEIHbHO HEUHEPLHUATbHBIX cucTeM oTcuera. Cuna mHepuuu. Cuna
Kopuonuca. JIBmkeHue aOCONIOTHO TBEpAOro Teja. BpamarenbHoe IBMKEHHE. YTIIOBas
ckopocTs. Ilnockoe aBmxeHue. [IBukeHre BOKPYT 3aKpEIUIEHHON TOUKU. YTuIbl Dinepa. TeHzop
MHEpLHH. [ TaBHBIE OCH MHEPIUU TeJa. Y paBHEHUs Duepa.

2. 3aKOHBI COXpaHEHUS B MEXaHHKe. VIMITybc MaTepHaabHOW TOYKH. 3aKOH U3MEHEHUS
U coxpaHeHus wumnyibca. CTonkHOBeHHME Tel. MOMEHT umnynbca. 3aKOH HW3MEHEHUs H
COXPAaHEHHsS MOMEHTAa UMITyJbca. MOMEHT cuibl. J[BU)KEHUE MOJ AEHCTBUEM MOMEHTa CHIL
Mexanudeckass pabora. OHeprus. KuHeTnueckas W TIOTCHIIMAIbHAS JHEPTUS CHCTEMBI
MaTepUaIbHBIX TOYEK TEJIA U CUCTEMBI Tell. 3aKOH COXPAHEHUs MEXaHMUYeCKOol 3Hepruu. CBs3b
3aKOHOB COXPAaHEHHUsl CO CBOMCTBAMHU IPOCTPAHCTBA BpeMEHH. Poib 3aKOHOB COXpaHEHUS B
MeXaHUKe. /[BnkeHue B LEeHTpajbHOM Iosie. 3ajada JIByX Ted. 3akoHbl Keruiepa. Paccesnue
YacTHL.

3. [IpuHUMIT OTHOCHTEIBHOCTH B MEXaHMKe. [IpHHIMII OTHOCHUTENbHOCTH [ ammies.
[IpeoOpazoBanne ['amunes. CrnokeHHe CKOpocTed B Kimaccumueckoi ¢usuke. [IpuHnmm
oTHocuTenbHOCTH DifHITelHA. [IpeobpasoBanus Jlopenma. CokpaleHue JUIMH U 3aMeIJICHHE
BpeMeHU. CIIO)KEHHE CKOPOCTEeH B PEISITUBUCTCKOW (pu3nMke. DKBUBAJICHTHOCTH MacChl W
sHepruu. WMmynabCc W SHEpPrusi pPENITUBUCTCKOM YacTUIIbl. PelNsTUBUCTCKOE YypaBHEHUE
JIBUYKEHHSL.

4. MexaHudyeckue KoyieOaHUS M BOJHBI. YCIIOBME BO3HUKHOBEHHUS KoyeOaHUil. Mambie
KoneOanus. 3aryxaroniue KoneOanws. BeiHyxneHHble KoneOanus. Pezonanc. Konebanus B
cucreMax cBs3aHHbIX Ten. CoOcTBeHHBIEC YacTOThl. Bomubl. [IpomosbHbIe U TONepedHble BOIHBI.
YacroTa, nauHa BOJHBI, 3aKOH JMCIIEPCHH, CKOPOCTb, mojspusanus. [lnockue u chepuueckue
BOJIHBL. BonmHOBBIE makeThl. Pa3oBasi U rpynmnoBasi CKOPOCTU. DIIEMEHTHI aKyCTHKH.

5. Bapuanuonnsle TpuHIUIIEI B MeXaHUKe. [[puHIMIT HAauMEHBIIETO AeicTBUA. DyHKIHS
Jlarpanxa. YpaBHeHus nBwxkeHus B Qopme Jlarpamxa. @ynkuus ['amunbroHa. YpaBHEHHS
IBUXKEHHS B popme ['aMuibTOHa.

1.2. Moaexkyasipuasi pusuka. TepmoauHamMuka u craTucTuyeckas puzuka

1. OcHOBHBIE MOHATUS U TOCTYJAThl TEPMOAMHAMHUKU. MakpocKomuyeckas cuUcTeMa.
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIIECTBA. TepMOIMHAMUYECKUN U
CTaTUCTUYECKUM METOJIbI ONMcaHusl. BHelIHNe 1 BHYTpEeHHME apaMeTphl. TepMoauHaMuyecKoe
coctosnue u ero (ynkuun. CocTosHHE TepMOJUHAMUYECKOro paBHoBecus. [locTynaTsl
TEPMOJMHAMUKH. Y CTAHOBJIEHUE TEPMOJIMHAMUYECKOTO PAaBHOBECHS B U30JIMPOBAHHON CUCTEME.
PaBHOBeCHBIE 1 HEPABHOBECHBIE MTPOLIECCHI.

2. Havama tepmonunamuiku. BHyTpeHHss1 3HEprus, Teriota u padora. IlepBoe Hauano
TEPMOJAMHAMHUKHU. TEIIOEMKOCTH M CKpBIThIE TEIJIOTHI. M3omponeccsl M ra3oBble 3aKOHBI Ha
MpUMepe HCATbHOTO Ta3a W raza Ban aep Baanbca. llukinueckue mpouecchl, TEIJIOBas U
XOJIOAWIbHAs MaluHbl. BTopoe Hauamo TepMoauHaMuKd. OHTponus. Bropoe Hauamo
TEpMOJIMHAMUKHU JUJIsl HEpaBHOBECHBIX MpoueccoB. HepaBencTtBo Knaysmyca. Tperbe Hauanmo
TepMoaMHaMUKH (TeruioBast Teopema Heprera). [loBeneHue TepMouHaMUYeCKUX BETMYUH NPU
TeMIeparype, CTpeMsuieiics K abCOIIOTHOMY HYIIIO.



3. TepmonuHamuyeckue MOTEHIMANBI, YCIOBHUSI paBHOBecHs M (Da30Bble TEPEXOMbI.

BuyTpennsis ~ sHeprus,  cBoOojmHas ~ dHeprus, noTeHuuan  [ub6ca,  SHTAIBIUSL.
TepMoguHamMuyeckre MOTEHUUANbI IS CHCTEM C TIEPEMEHHOM Maccoll. XUMHYECKHUM
MMOTCHITHAI. OcHOBHOE COOTHOIIIEHHE PaBHOBECHOM TEPMOJIMHAMUKH. YcaoBus

TEPMOJMHAMHYECKOr0 paBHOBecusl. ['oMOreHHass u rereporeHHasi cuctembl. OOmIMe yCIOBUs
TEPMOJIMHAMHYECKOTO0  paBHOBecus. HeoOxoaumble ycioBusi paBHOBecHs JBYX(hazHOM
OJTHOKOMITOHCHTHOW CHCTEMBI. YCIIOBUS YCTOMYMBOCTH pPaBHOBECHS OJHO(DA3HON CHCTEMBI.
[Ipunnun Jle [larense. ®@a3oBbie nepexoasl nepBoro poxaa. [loBenenne tepmMoarnHaAMUYECKUX
BenMuMH TIpu ($a3oBBIX Tepexofax IepBoro poxaa. YpaBHenue Kiamelipona - Kiaysumyca.
[TnaBnenne. CyOnumanus. McnapeHue M KWIleHHeE, AABICHHE HachllleHHoro mapa. Kpaesoii
yroi. CmaumBanue. KanwsuisipHele sBieHus. MeracTaOWiIbHBIE COCTOSHHS. TpoOWHAs TOYKa.
Kputnueckas touka. IIpaBuno ¢a3 I'md6ca. dazoBeie mepexonsl BToporo pona. [loBenenue
buznyecKux BeTUYHH NP (Pa3z0BBIX Mepexoax BTOPOTo poja.

4. OcCHOBHBIC TOJIOKEHUS cTaTHCTUUECKOH (usuku. da3oBoe MpocTpaHCTBO. AHCaMOIb
['m606ca (craructuueckuii ancamOnp). DyHKUMS pacnpeneneHus. Teopema JlnmyBuiIIS.
MukpokaHoHudeckoe pacrpenenenue. KaHonumdeckoe pacnpenenenue ['u66ca. CBssb
CTATUCTUYECKONH CyMMBI cO CBOOOmHOUM »Hepruei. Pacmpenenenme Makcsesmta-bonbimana.
Teopema 0 paBHOpacnpeeIeHU KWHETUYECKON SHEPTUH 110 CTENEeHsIM cBO0O0IbI. TernaoeMKocTh
KJIacCM4YecKoro wupaeainpHoro rasa. HewpeanbHbie rasel. ['a3 Ban npep Baanbca. bomnbiioe
KaHOHMYeckoe pacnpeaeneaue [ m66ca. KBantosas cratucruka. Pacnpenenenus @epmu-/lupaka
u boze-Ditnmreitna. Obmue cBoiicTBa pepMu-razos.

5. ®@nykryauuu. Pacnpenenenue BeposTHOCTEW ¢urykTyanuil (pacnpenenenue ['aycca).
@yKTyaluuu B UACAIBHOM rase.

6. ®wusmueckas kuHeTuKa. YactuuHele ¢QyHKIMH pacnpeneneHus. Kuneruueckoe
ypaBHeHue bombnmana. uddysus. 3akonsr @uka. Bsskocts. 3akoH HeroToHa. MexaHu3Mbl
BHYTPEHHETO TpeHHs (BSI3KOCTH) B Ta3ax, XHUAKOCTSIX, TBEpAbIX Tenax. CBEpXTEKyduecTb.
TemmonpoBogHOCTh. 3akoH Dypbe. MexaHU3Mbl TEIUIONPOBOJHOCTH B Traszax, >KHUIKOCTSX,
TBEPABIX TeNaxX. DNEKTponpoBoaHOCTb. PopMmyia pyne-JlopeHa i 3IeKTpONIpOBOIHOCTH.

1.3. DyleKTPpUYECTBO U MATHETHU3M

1. OcHOBHBIE 3aKOHBI (PU3MKH DJIEKTPOMATHUTHBIX SIBICHUN. DJICKTPUUECKUH 3apsis U
€ro CBOWCTBA. 3aKOH COXPaHEHHs SJEKTPUYECKOro 3apsaa. 3akoH KysnoHa. DiekTpuueckoe
noje. HanpsbkeHHOCTD anekTpuyeckoro nois. Teopema I'aycca. O6o0menue 3akona Kynona B
BuJe 1 depeHnnaibHoro ypaBHeHus. [[oTeHIManbHOCTD 3JEKTPUUECKOT0 OISl HEMOABHKHBIX
3apsnoB. IloreHnnan nons toyeuHoro 3apsaa. IloreHnunan cuctemsl 3apsioB. DIEKTPUUECKHUN
TOK. MarautHoe moje Toka. 3akoH buo-CaBapa-Jlannaca. Tok cmenienus. SIBienue
AJIEKTPOMAarHUTHOW MHAYKIMH. 3aKOH 3J1eKTpoMarHuTHol nHaykuuu @apanes. [lpasuno Jlenna.

2. Onextpuueckne nenu. ComportuBieHue. 3akoH Owma. Emkocts. Konnencarop.
Konpencarop B nenu nepeMeHHOro Toxa. COINPOTUBIEHHE KOHIEHCATOPAa NEPEMEHHOMY TOKY
(emxocTHOe compoTuBieHue). Camo- ¥ B3aMMOMHAYKIMS. MIHIyKTUBHOCTD B IIENU IEPEMEHHOTO
Toka. VHAOyKTHBHOE compoTHUBIeHHE. OnekTpudyeckue unenu. IlpaBuna Kupxroda s
MIOCTOSIHHBIX W TEPEMEHHBIX TOKOB. CONpPOTHBIEHHE LENU MEPEMEHHOMY TOKY. MOIIHOCTH
nepeMeHHOTro Toka. [lepeMeHHbIit TOK U ero npuMeHeHue. KoneGaTenpHbIi KOHTYP.

3. DJexTpoMarHuTHbIE BOJIHBL. BoJMHOBOE ypaBHEHHE ISl 3JIEKTPOMArHUTHOTO IOJIA.
[Tnockue MOHOXpOMaTHYECKHE 3JIEKTPOMArHUTHBIE BOJIHBI U UX OCHOBHBIE CBOMCTBA (4acToTa U
BOJIHOBOE UHCJO, CBSI3b YaCTOTHl C BOJIHOBBIM YHCJIOM (3aKOH JHUCIEPCUU), CKOPOCTh
pacnpocTpaHeHus, opueHTanus nojeil). [IIoTHOCTh 3HEPrMM M IJIOTHOCTh IOTOKA SHEPTUH
3JIEKTPOMArHuTHOTO 1oJIs. M3nyuenne OMB nunonem ['epua. Chepudeckne BOTHBI.

4. B3saumoneicTBUE 3apsi0OB M TOKOB C 3JIEKTpOMarHUTHbIM nojeMm. Cuna JlopeHna.
JIBrkeHue 3apsna B AIEKTPUUYECKOM MoJie. J[BHKeHue 3apsja B MarHUTHOM ITOJie. Y CKOPUTEIN
3apshkeHHBIX yacTull. Cuia, JeiCcTByOIIas Ha NMPOBOJHUK C TOKOM B MarHUTHOM IOJ€ (cuia
Awmmepa). MarHUTHBIE MOMEHT 3aMKHYTOTO TOKa. B3ammonelcTBME MarHUTHOTO MOMEHTa C



nosieM. [lpeoOpazoBaHue HSHEpruM B T10JI€ MEPEMEHHBIX TOKOB. OJEKTPOABHUraTeNd U
TreHEpaTOphl IEPEMEHHOIO TOKA

5. MarepuanbHble  cpebl B AJNEKTPOMAarHuTHOM  mose.  MaKpoCKOMUYecKue
JJICKTPOMATrHUTHBIE TIOJIA B cpenax. YpaBHeHMs Makcsemia. MarepuanbHble ypaBHEHHS.
JuonexTpuyeckass W MarHuTHas nOpoHuUnaeMoctu. Jluanexktpuku. CBs3aHHBIE 3apsiibl.
[longpuzanusa AUAIEKTPUKOB B 3JIEKTPUUECKOM Iose. Bexrop monspuzanuu. DiIeKTpUyecKas
BOCIPUUMYHMBOCTD (TOJsipu3yeMocThb). [loisipHble U HemomspHble OuAIeKTpuku. OcobeHHOCTH
UX TOBEJECHUS B MOCTOSIHHBIX M MEPEMEHHBIX MOJsAX. MarHuTHBIE CBOMCTBA BellecTBa. BekTop
HaMarHW4eHHOCTH. MonekysapHsle TOoku. Jlua-, mapa- u QeppomarHeTuku. MarHuTHas
MPOHUIIAEMOCTh M MarHuTHas BOCHPUUMUHUBOCTH. [Ipupona nuamarnerusma. JlnamarneTusm
Jlangay. CiuHOBBIM MarHUTHBIH MOMeHT. [Ipupoma mapa- u deppomarHerusma. [Ipumenenue
napa- u ¢eppomarserusma. CBepXIpOBOIUMOCTb. DJEKTPUUYECKHE M MarHUTHBIE CBOMCTBa
CBEPXIPOBOJHUKOB. BrIcOKOTEMITEpaTypHAsl CBEPXIIPOBOAUMOCTb.

1.4. OnTuka

1. Teomerpuueckass ontuka u (oromeTpus. 3aKOHBI TEOMETPUYECKON ONTHKH.
LlenTpupoBaHHast onTHYECKass CHUCTEMa U €€ KapAuHalbHble 3yeMeHThl. IlocTpoeHue
n300paxeHHi! B COOMpAIOIIMX W PACCEMBAIOIIMX TOHKHMX JuH3ax. [lomepeyHoe yBennueHue
ONTHYEeCKUX mnpuOopoB. OmnrHyeckue mNpuOOPHI: TJa3, Jyla, MHUKPOCKON, TEJIECKOII.
['eomeTpuueckas onThka Kak mpenen BOIMHOBOH. OCHOBHbIE (DOTOMETpUYECKHE BETUUYHMHBI:
IIOTOK CBETa, CHJIA CBETa, SPKOCTb, CBETUMOCTb, OCBELICHHOCTb, MHTECHCUBHOCTb CBETA.
CrnekrtpanbHas 4yBCTBUTEIBHOCTH IJ1a3a.

2. BonHoBas  onTuka.  DleKTpoMarHuTHas  nOpupoga  cBeta.  llomepedHocTb
3JIEKTPOMAarHuTHBIX BOJH. [lonspusanus, BUIbl NOJApU3ALMU CBETOBOM BOJIHBL. [lomsipu3aTopsl.
3akoH Mamoca. Murepdepenuus cpera, [IByxiydeBas M MHOTrOJy4eBas HHTEpEpEHIIHS.
KorepentHocts.  Onrtuueckas  pa3HOCTh  Xojda. MeTonbpl  MOJAy4YeHUsT H  pacyera
UHTEpPEPEHITMOHHON KApTUHBI. Knaccuueckue UHTEepEPEHIINOHHBIE OTIBITHI.
Nurtepdbepomerprl.  Jdudpakmusa. Ilpunmun [oiirenca-®Openens.  Judpaxmus DpenHens.
Hudpakuus OpeHens Ha KPYIIIBIX OTBEPCTHIX M HpensTcTBUiX. 30Hb Dpenens. Audpaxius
®paynrodepa. Judpakiuonnsie pemeTkd. Pacdyer maudpakiMOHHON KapTHHBI CBETa Ha
pemerke. Judpakuus peHTreHOBCKUX Jiyueil. CrekTpanbHble NpHOOpPHI, OCHOBHBIE
XapaKTePUCTUKU  CIEKTpabHbIX mpubopoB. [omorpadus: 3amuch ©W  BOCCTAHOBIICHUE
U300paskeHMsL.

3. Usznyuenme cBera. Kiaccuueckas Qusnyeckas MOJAETb HW3JIy4YEHUS  CBETa.
EcrecTBeHHas WIMpUHA CHEKTPAIBHONW JUHUU. DOpPMBI CHEKTPAIbHON JIMHUU. YIIMPEHHE
CIIEeKTpaJbHBIX TWHUN. 3aKoHbl Kupxroda mis TernoBoro u3inydeHus. CrekTpaibHas II0THOCTh
u3nydeHus. [loHsarue abCOMIOTHO YEPHOTO Tela W 3aKOHbl ero wu3iaydeHus. KsaHToBas
buznueckas Mozenb u3nydeHus cera. ®opmyna Ilnanka s u3myyeHus: abCONIOTHO YEPHOTO
Tena. CIIOHTaHHOE U BBIHYKJIEHHOE U3JIy4E€HUE CBETA aTOMAMHM.

4. KsanrtoBas ontuka. Dotonbl. Dotorddext, 3akoHbl GoTodPdekra. Dopmyna
Oiinmreitna  ans  poroadpdexra. Dddext KomnTona u ero oOwsicHeHue. HcTouyHUKH
KOTEPEHTHOTO M3Jy4YeHus - Ja3epbl. AkTuBHas cpema. [loHsarne 00 oOTpUIIATEIHHOU
TeMIiieparype. Jlazep u ero npuHIMNIUAIbHOE YCTPOUCTBO. [IpuMeneHune na3zepos.

5. PacnpocTpanenue cBeTa B pa3nyHbIX cpefax. OTpaxxeHHe cBeTa OT IPaHMIlbl pa3jena
JIBYX W30TPOIHBIX cpex: Teopus Ppenens, yron bprocrepa. 1loiHoe BHyTpeHHEE OTpa)keHHE.
CreroBogbl. Jlucniepcusi cBeta. DIEKTpOHHAs Teopusl Auctiepcur cBera. Da3zoBas U rpynioBas
CKOpOCTM cBeTa. 3akoH byrepa. PaccesHue cBeTa, pdIJ€eBCKOE pPACCESIHUE CBETA.
Pacnpoctpanenue cBera B aHU3OTPONHBIX  cpemax. Onrudeckue ocu.  J[BoitHoe
JTyderpenoMieHue U ero mnpuMeHeHue. OnTudecku akTUBHBIE cpenbl, d¢pdext Dapanes B
MarHuTHBIX cpenax. Hemuneitnsle cpeapl. DPGHEKTh B pacpOCTpaHEHUN CBETa B HEIMHEHHBIX
cpenax.



1.5. ATomHasi pu3NKa U1 KBAHTOBasi MeXaHUKA

1. Kparkas wuctopuss BO3HMKHOBEHHMS U pa3BUTHA KBAaHTOBBIX IPEICTABICHUI.
Nznyyenne abOcomoTHO uyepHoro Tena. KsanToBas rumote3a Ilmanka. KBaHThI cBeTa.
®otosdp¢exr. INocrossanas I[lmanka. OmbiTel Pesepdopma. Kiaccumueckue mnpencraBieHus o
CTPOEHUU aToMa, UX HECOCTOATENbHOCTh. ATOM Bomopoaa mno bopy. IIpocTpancTBeHHOE
kBaHTOBaHue M onbIThl llITepHa-I'epiaxa. KopmnyckynspHo-BoaHOBOM IyanusMm. BoisHbl fge-
bpoitnsa. Ddpdexr Komnrona. Onbrter J[3Brccona u [xepmepa. HeBo3MOXXHOCTh KJIACCHYECKOTO
ONHUCAHMUs JBW)KEHUS MuKpouactull. [lpuHumn HeompeaeneHHoctu [eiizenOepra, ero
3BPUCTUYECKAS LICHHOCTb.

2. OCHOBHBIE MOCTYJAThl ¥ IPUHIUIBI KBAHTOBON MexaHuku. HabmogaeMble BETMUUHBI
u cocrossHus. BonHoBas GyHKIuUsA, ee cTaTHcTUYecKas UMHTeprperauusa. [lpuHnun
cyneprno3uui. MaTpuuHas MexaHuka ['eiisenOepra. OmepaTropsl B KBAaHTOBOH MeEXaHHKE.
[Tonsitne n3mepenns. CpenHee 3HaUCHUE (PU3HMUESCKON BEITMYNHBI.

3. DBojronus COCTOSHUH KBAaHTOBBIX cucTeM. YpaBHenue Illpeaunrepa, ero
crauoHapHble pemieHus. CBOMCTBAa CTAIMOHAPHBIX COCTOSHUM. [IIOTHOCTH BEPOSTHOCTH,
IUIOTHOCTB ITOTOKA BEPOATHOCTH. CUMMETPUS U 3aKOHBI COXPAHEHUS B KBAHTOBON MEXAHUKE.

4. Tlpocteiimyie W TOYHO peIIacMble 3aJadyd KBAHTOBOW MexaHWku. OmpHOMEpHOE
nswxeHue. TyHHenupoBaHue. ['apMOHMYECKHMH  OCHMIUIATOpP. /[IBMJKEHHME 4YacTHULBI B
neHTpasibHOM noJie. [IpoctpancTBenHbli poTaTop. HepenaruBucrckas Teopusi aToma BOIOPO/Ia.

5. Teopus Bo3mymeHuii. CranuoHapHass Teopus Bo3MylleHUN. HeBbIpOKIECHHBIN
ypoBeHb. BbIpoxkaeHHbIH ypoBeHb. KBaHTOBBIE MEPEXObl, BEPOATHOCTh MEPEXoaa. «30JI0TOE»
npaswio depmu. 3aKOH COXpaHEHUs HPHEPIMM U COOTHOILIEHUE HEOIPEAEICHHOCTEN 3HEPIUsi-
BpEMSI.

6. BsaumopelicTBHEe KBAaHTOBOW CUCTEMBI C AIEKTPOMArHuTHHIM nojieM. [IpaBuina ot6opa
JUISL 3JEKTPOJUIIOIBHOTO H3JIYyYEHUs M IOIJIOMICHHS. PEHTreHO-3JIEeKTpOHHAs CIIEKTPOCKOMMUS.
Pe3onancHbie MeToibI HccnenoBanus Bemiects (D11P, IMP u np.).

7. Cucrtembl TOXAecTBeHHbIX 4acTull. CnuH. CHHHOBBIE BOJIHOBbIE (DYHKLHUU.
VpaBuenue Ilaymu. ToxaecTBeHHble 4YacTUIBl B KBaHTOBOM MexaHuke. IIpunnun Ilaymm.
[TepecTaHOBOYHAsE CHUMMETpUsI BOJHOBBIX (yHKIUH. Bbo30HBI W (epMUOHBI. ATOM TelHs.
CrtpoeHrie MHOTO3JIEKTPOHHBIX aTOMOB. DJIEKTpOHHBIE KOH(puUrypauuu. [lepuoanueckas cucrema
XUMUYECKHX dyieMeHTOB. Tepwmbl. IlpaBuno Xynpga. [IposiBneHne CHuH-OpOUTAIBHOTO
B3aMMOJENCTBUS. MyNbTUIIIIETHOE PAacLIEINIEHNE TEPMOB. MoJieKyJia BOIOpOAa, BOSHUKHOBEHHE
XUMUYECKOW cBsi3u. IlepekpbhiBaHWE aTOMHBIX OpOWTasield, KOBAJICHTHOCTh. CBS3BIBAIOIINE M
AQHTHUCBA3BIBAIOIINE MOJICKYJISIpHBIE opOuTamu. OOMEeHHOe B3aHMMOACHCTBHE. DHEPreTUYeCKUn
CHEKTP U BOJHOBbIE (DYHKIIMM 3JEKTPOHA B HJEaTbHOM KpHUCTAJIE. DHEPreTHYeCKUe 30HBI.
MerTanisl, AMIEKTPUKH, TOTYITPOBOIHHUKH.

Pa3nes 2 buounxenepus
Omnpenenenue u 00J1acTU TPUMEHEHUSI OMOMHKECHEPHH.
Lenpb 1 331241 OMOMH)KEHEPUH.
MeToabl UCCIIEIOBAHMS.
OcobeHHOCTH KyJTbTUBHPOBAHUS KIETOK PACTCHUH.
3HaueHue KyJIbTUBUPOBAHUS OAMHOYHBIX KIIETOK.
MeTo/b1 ¥ 3HaYCHUE KYJTbTUBUPOBAHUS MTPOTOILIACTOB.
[TapacekcyanbHas rubpuauzanus. MexaHU3Mbl CIUSHHUS KJIETOK M OObEIUHEHHS HUX
Te€HOMOB.
8. Xapakrepuctrka comaTuiecKkux ruopuaoB. [lomyuenre n XxapakTepuCcTHKa THOPHIOB.
9. [NomyyeHue KIETOYHBIX (DPArMEHTOB PACTUTEIBHBIX KJIETOK U MX HUCIOJIh30BAHUE B
KJICTOYHOW MH)KEHEPUHU.
10. MOHUTOPHUHT TUHAMHUKUA PACTHUTEIHLHOTO T€HOMA Ha PA3IUYHBIX Talax TeHeTUYECKOM
TpaHchopMaIuu PAaCTCHUM.
11. TecTsl 1O OLIEHKE OE30MACHOCTH TPAHCTEHHBIX PACTEHUH IS YellOBeKa.

NoogkrwdE



12. TIpuHIMIBI U METOBI KJIOHUPOBAHUSI )KUBOTHBIX.

13. TIpuHIUIBI 1 METO/IbI TOIY4YEHUS! TPAHCTEHHBIX )KUBOTHBIX.

14. HayuHble, 3TUYECKHE H SKOHOMHUYECKHE TIPOOIEMBbl SMOPUONHKEHEPHUH.

15. Metoabl FeHHOH U KJIETOYHOM MH)KEHEPUU B OMOMHKEHEPHBIX TEXHOJIOTHSIX.

16. I'ennast wHXeHEpHUs coMaTHYeCKUX KiIeToK. CrmocoObl mepeHoca TeHEeTHYECKOTO
MarepHaa.

17. TlepcniekTUBBI T€eHHOW WHXEHEPUU TOJIOBBIX KJIETOK YEJIOBEKa.

18. PenponyxrusHas texnonorus KO u I19.

19. TepaneBTuueckoe U peNpoOAYKTUBHOE KIIOHUPOBAHUE, TEXHOJIOTHYECKUE TPYTHOCTU U
OTpaHUYEHUSI.

20. 3aK0HOIATETHCTBO O 3aNPETe Ha KIIOHUPOBAHUHU YEJIOBEKa.

21. JJHK-muarnoctuka. HampaBieHus HCIIOTH30BAHMSL.

22. T'eHeTHYECKOE TECTUPOBAHUE.

23. I'enernueckas JUarHOCTHKA (onpenenenue IIPEIPacIoI0KEHHOCTH,
JTIOHO30JIOTHYECKOE TECTUPOBAHKE, TTOJI00P JIEKAPCTBEHHOU TEpanuu).

24. Tlonbop WHAMBUIYAIbHBIX HOPM M CHOCOOOB JICYEHHS C YYETOM TIE€HETHYECKOTO
npod ISl marreHTa.

25. Metoapl BBISIBICHUS WHAMBUIYAJIbHOM MOJABEPKEHHOCTH MNPO(PECCHOHAIBHBIM H
CpenoBhIM (haKTOpaM pUCKa.

26. CoznaHue HOBBIX OMOOOBEKTOB B LIEISIX METUIIMHCKOTO IPUMEHEHUSI.

27. OCHOBHBIE MTOAXO/IbI K YCTPAHEHUIO T€HHBIX J1e(DeKTOB MOCPEICTBOM I'€HOTEPAIIUH.

28. Croco0bl 10CTaBKH I'eHa B OPraHU3M, BEKTOPHBIE CUCTEMBI.

29. buostnyeckue nmpobdIeMbl TeHOTEPAITHH.

30. HeoOxoaumble mapaMeTpsl HACaIbHOIO HCKYCCTBEHHOTO OpraHa.

31. TexHomoruu u NpuMepsbl BBIPAIIUBAHUS OPTaHOB BHE OpraHU3Ma.

32. buounxeHepHbIe pa3pabOTKU UCKYCCTBEHHBIX aIapaToB /Ul MOAEPKaHUS
KU3ZHEJEATEIIbHOCTH YEJIOBEKA.

33. HckyccTBeHHas KpOBb. XapaKTePUCTUKA, HA3HAUCHHUE, TEXHOJIOTMU CO3/IaHUsL.

34. Hcnonws3oBaHre OMOMHKEHEPHBIX TEXHOJIOTHI B KOCMEIIEBTHKE.

35. Co3nanue U UCMONIb30BaHNE OMOKOMIBIOTEPOB U HAHOPOOOTOB.

36. HanopoOoThl, 0CHOBHOE Ha3HAUCHUE, MIEPCIICKTUBBI MX TPUMEHCHUS.

37. TlepcrieKTUBBI KOMIUIEKCHOTO MMPUMEHEHHS HaHO- M OMOMHKEHEPHBIX TEXHOJIOTHH JUIs
BOCCTAHOBJICHHUSI 3/I0POBbSI YEJIOBEKA.

38. Bompocsl 0e30macHOCTH  HAaHOMATepUATOB M HAHOTEXHOJOTHHM JJIsl  3I0POBbS
YeJIoBeKa.

39. buounxeHepHbIE METOBI COXPAHEHUS IIPUPOJHBIX PECYPCOB.

40. KpuoxoHcepBarus Kak METOJI COXpaHeHHUs reHodOH/1a BU/IA.

41. CoBpeMeHHbIE METOBI OLIEHKHM OMOCOBMECTUMOCTH MaTepHaJIOB.

42. buowH)XeHEpHsI B YKOJIOTHH.

Y4yeOHO-MeTOANYECKOE O0ecnieueHre U HHPopMaLMOHHOe o0eciieyeHne NPOrpaMmbl
BCTYIHMTEJIHLHOI0 UCIIBITAHUS B ACMIUPAHTYPY M0 HAYYHOH crienraJbLHOCTH 2.2.12
IIpubopsl, cucTeMBbl M U31€JIUsI MEIUIUHCKOTO HA3HAYECHH S
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