Cneunduxanus
KOHKYPCHBIX MATEPHAJIOB IJIsl IPOBEICHMSI
TeopeTnuyeckoro ’tana Konkypca npeanpodeccnoHaibHbIX YyMEHUH
«IIpeanpodeccuoHaIbHAS MACTEPCKAsA HH/KEHEPHOT0 U
HH(POPMAIMOHHO-TEXHOJIOTHYE€CKOro Npoduiien» B HOMAHAIIUH
«HKEeHePHBIN KJIaCC» M0 MeIUKO-UHKEHEPHOMY HANIPABJIEHHUIO

1. HazHayeHHe KOHKYPCHBIX MaTepHAJIOB

Matepuanbl Teoperudeckoro stana Konkypca mnpeanpodeccrnoHanbHbIX
yMEHUHN «IIpennpodeccuonanbHas  MacTepckas UHKEHEPHOTO u
nH(OpPMAIMOHHO-TEXHOJIoTHYeckoro  npodunein»  (manee —  Konkypce
npeanpoecCHOHAIbHBIX YMCHHI) MpeIHa3HAYCHBI IS OILCHKH YPOBHS
TEOPETUYECKOW  MOATOTOBKM  YYaCTHHUKOB KOHKypca B  HOMHUHAIIUU
«HXeHepHBIN K1ace» M0 MEAUKO-UHKEHEPHOMY HaIpaBJICHUIO.

2. YcaoBus NpoBeIeHNsl TEOPEeTUYECKOT 0 ITana Konkypca
npeanpogeccuoHaAJIbHbIX YMEHU

Teopernueckuidi  3tan  KoHkypca  mpeanpodeccCHOHaNbHBIX  YMEHHIA
MPOBOAUTCS B POpME KOMITBIOTEPHOTO TECTUPOBAHMSI.

[Ipu npoBeneHnn pabOTHl OOECIEUMBAETCS CTPOroe COONIOJCHHE MOPSIKA
OpraHu3aluu u IPOBEACHUS TEOPETUYECKOTO JTana Konkypca
npeanpodecCuoHaIbHBIX YMEHUH.

[Ipu BeIMOMTHEHUN PAOOTHI UCTIOIB3YIOTCS:

— Ilepuonnueckas cucreMa xuMudeckux sinemenToB .M. Menneneena;

— Tabnuna GU3NIECKUX BEITMYHH.

Bo  Bpemss  BhIMOJIHEHUST ~ paboOThl  pa3pemiaeTcss  MCMHOJIb30BaTh
HEMPOTPAMMUPYEMBIN KaTbKYJISATOP.

3. IIpo10/LKNTEIHLHOCTh BBINOJIHEHUS TeopeTHdeckoro j>rama Konkypca
npeanpogecCuOHAIbHbIX YMEHUM

Ha BBIIIOJIHEHUE 3a1aHUH TEOPETUYECKOTO Jramna Konkypca
npeanpodecCHoOHANBHBIX YMEHHH oTBoAUTCS 90 MUHYT. B mpoliecce BBITTOTHCHHS
3aJ]aHAN TPETYCMOTPEHBI IB€ aBTOMATUYCCKUE Tay3bl MPOJIO0DKUTEIILHOCTRIO 10 5
MHMHYT B COOTBETCTBHUHU C CAHMTAPHO-IIUACMUOIIOTUICCKUMUA TPEOOBAHUSIMH K
YCIIOBHSIM Y OpPTaHU3AINH 00ydeHUs B 00111€00pa30BaTEIbHBIX OPTaHU3aIUsIX.

4. Copep:xxaHue W CTPYKTypa padoTbl Teopernmuyeckoro 3rama Konkypca
npeaAnpogecCHOHAIbHbIX YMEHUM

3amanus TeopetTudeckoro stana Konkypca npennpodecCuoHaIbHBIX YMEHHM
pa3paboTaHbl  MpenojaBaTe/IIMU  OpPTaHU3allMil  BBICIIET0  OOpa3oBaHUA,
YYAaCTBYIOIINX B MPOEKTE «HXKEHEPHBIN KIIacC B MOCKOBCKOM IIKOJIEY.

WuauBryalibHbIA BApUAHT YYaCTHUKA (DOPMHUPYETCS aBTOMATU3UPOBAHHO BO
BpeMsi IpoBelieHHsI TeopeTudeckoro stana Konkypca mpeanpodeccrnoHanbHbIX
yMeHu# U3 0a3bl KOHKYPCHBIX 3a/IaHUM.



B pabore ncnonb3yroTcs 3a1aHus:

— C BBIOOPOM O/IHOTO WU JABYX OTBETOB U3 HECKOJIBKUX IPEJIOKEHHBIX;

— C KPaTKHM OTBETOM.

WuauBuayalbHbIl BapuaHT y4YacTHHMKa BKJIOYaeT Tpu yactd. Yacte 1 —
WHBAapUAHTHAs: BKJIIOYAET TEKCT U TPH 3aJaHMsI, KOTOPHIE MO3BOJISAIOT NIPOBEPUTH
yMeHHE paboTaTh C SIBHO 3a1aHHOW nHpopmanueir. Yactu 2 u 3 — BapuaTUBHBIE:
COJEpKaT MO IIECTh 3aJaHUil, U3 KOTOPhIX YYaCTHUKY HEOOXOAMMO BBIOpaTh HE
Oosee 4eThIpEX B Kak/10M yacTH. BeiOop Oosiee 4eThIpEX 3aaHuil B 4acTax 2 U 3
HE JI0IyCKaeTcs.

3amaHusi 4acTh 2 TO3BOJSIOT MPOBEPUTH (PyHIAMEHTAIbHbIE 3HAHUS IO
npoUIHLHBIM MIpEeIMETaM U YHUBEpCAIbHbIE YMEHUS. 3aJaHusI 4acTh 3 MPOBEPSIOT
crenuaibHble 3HAaHUS W YMEHMsS pelaTh 3aJayd 10 aHaTOMHUHM 4YeJIOBEKa,
(U3HOJIOrMYEeCKUM TpoLeccaM, a TakXe OCHOBHBIM NpPHHIMIAM pPabOThI
MEAMIIMHCKOTO 000pYA0BaHUS.

3aaHue CUMTAETCS BBIOPAHHBIM, €CJIM Ha HEro JaH OTBET. YUYAaCTHUK MOXKET
U3MEHUTh CBOM BBHIOOP B MPOILIECCE BHIIOJHEHUS pabOThI MyTEM yAaJIeHUs OTBETa
K OJJHOMY 3aJJaHUIO U COXPAaHEHHUsI OTBETA K IPYroMy 3a/IaHHUIO.

Jlia monydeHHus MakCUMallbHOTO Oajla Ha TeopetnyeckoMm stane KoHkypca
npeanpodecCuoOHaNbHBIX YMEHUN HEOOXOIMMO MPaBWIBHO BBIMOJHUTE 11 u3 15
3aJlaHAl: TpPU 3aJaHus 4acTH 1, dYeTelpe 3aJaHusl 4acTH 2, 4YEThIpE 3aJaHus
gacTu 3.

5. CucreMa oLleHMBAHUS OTAE/IbHBIX YacTell U padoThI B LIEJIOM

3aaHne CYMTACTCS BBIITOJIHCGHHBIM, €CIIM OTBET yYacCTHHKA COBITAJ
C DTAJIOHOM. MakcruMaIbHBIN 0ajliI 3a BBIITOJHEHUE 3aJaHUN:

—yacTth 1 — 4 Oanna;

—4acTh 2 — 8§ 0aJIoB;

—ygacTb 3 — 8 GaioB.

[lepBUYHBIM MaKCUMaIBHBIN 0aJlT 3a BBIMOTHEHUE BCel paboThl — 20 6aioB.

[lepeBox u3 TEPBUYHBIX OANJIOB B TECTOBBIA Oaul OCYIIECTBIAETCS IO
nuHerHou popme. JInHeHHBIN KOAhPUIMEHT epeBoa: 2.

IMpunoxenne 1 «OO600MEHHBIN TUTAH KOHKYPCHBIX 3aJaHUN TEOPETUIECKOTO
stana KoHkypca npeanpodeccuoHaabHbIX YMEHUM B HOMUHAIMU «HXXEHEpHBIH
KJIACC» 110 MEIUKO-UHKEHEPHOMY HAIIPABICHUIO).

IHpuiaoxkenune 2 «JleMOHCTpaMOHHBIM BapyWaHT KOHKYPCHBIX 3aJaHUi
Teopernueckoro  3tana  KoHkypca  mpeanpodeccCHOHanbHbIX  YMEHUU
B HOMHHaIMK «/HKEHEpPHBIN KJIacC» MO MEIUKO-UHKEHEPHOMY HAIIPABICHUIO.



Ipunoocenue 1

O0001EHHBIN MJIAH KOHKYPCHBIX 3a1aHMi TeopeTudyeckoro stana Koukypca
npeanpogecCHOHAJIbHbIX YMEeHUN B HOMUHAIMU « MHKeHePHBIHA KJIACC»
10 MeNKO-UHKEHEPHOMY HANPABJICHHUIO

Tun
Ne Ipeamer IIpoBepsiembie yMeHMsI
3ajaHusl
Yacts 1
L KO PaGorats ¢ nuaHpOpMarmeii
TaTh ¢ nuHpOpManmen
2 BO Teker . PMAIeH,
IPEJCTaBICHHON B TEKCTE, pelaTh 3aa4u
3 KO
Yactp 2
CucreMaTH3UpOBATh U MPOBOJIUTH AHATH3
4 BO MareMmartuka CTaTUCTUYECKHUX JTAaHHBIX
(B TOM YHCIIE IPEICTABICHHBIX IrpaduUSCKH)
Pemats 3a1aun (pacTBOpBL: MaccoBasi 10JIs
5 KO Xumus . (p p ACIE,
MOJIIpHAs] KOHIICHTPAIIHsI)
Pemarp 3a1aun (3HEPreTHYECKHE XapaKTePUCTHKU
6 KO Xumus Aaam (snep -apaKTep
XUMHUYECKUX PeaKInii)
Pemats 3a1aun (37€KTPUUECTBO U MAarHETU3M,
7 KO dusuka B TOM YHCIIE C HCIIOIb30BaHHEM rpaduueckoit
uH(pOopMaInn)
Pemate 3amaun (paauoakTUBHOCTD;
8 KO ®duznka Aaum (pan ’
nepuoJ moypacmnaza)
AHaIM3UpPOBaTh UCXOIHBIC TAHHBIC
9 BO buonorus P A A
(cTpoeHue U GYHKIMOHUPOBAHHUE KIETKH)
Yacrs 3
Pemars 3amaun (MexaHuueckas MpoOYHOCTh
10 KO Amnaromus, pusuka asn ( . P
ONOPHO-/ABUTaTEIbHON CHCTEMBI YEJIOBEKa)
Pemars 3anaun
11 KO ®dusnonorus, pusnka A
(Terio00MeH B OpraHMu3Me YeJIOBEKa)
Pemats 3a1auu (1aBiaeHHEe KPOBU
12 KO dusnonorus, pusnka A (Hv P
B CEPJIEYHO-COCYAUCTOM CHCTEME YeTIOBEKa)
O6opynoBanue
13 BO JUISL MEAUIIUHCKON Pemars 3ampaun (ynbTpa3ByKoBasi BU3yanu3alius)
JTMarHOCTHKH
O6opynoBanue
14 KO U1 METUITMHCKOU Pemate 3amaun (peHTTE€HOBCKUE TEXHOJIOTHH )
JTMarHOCTHKH
Ob6opynoBanue
pYA . Pemars 3amaun
15 KO JUTISL MEAUITUHCKOM .
(TepMuUecKoe HarpeBaHue TKaHeH (TUIepTepMusl)
TepaIruu

* BO — 3aganue c Bei6opom otBeTa, KO — 3a7anne ¢ KpaTKUM OTBETOM.




Ipunooscernue 2
JleMOHCTPpAlIMOHHBIA BAPUAHT
KOHKYPCHBIX 32/1aHMI TeopeTn4eckoro 3tana Konkypca
npeanpodeccuoHaIbHbIX YMEHHI B HOMMHAIUU « MHIKeHEePHBIH KJIace»
10 MeJUKO-UHKEHEPHOMY HANIPABJICHUIO
Yacrts 1

Ilpouumaitme mexkcm u, UChO1b3ys1 NPEOCMABIICHHYIO UHOPpMaUUIO,
eévinoiHume 3aoanusn 1-3.

buonunueckoe MMpoTe3upoBaHue

B konme XX wu Hauane XXI| Beka pa3BUTHE MHUKPOIIEKTPOHUKH,
MaTE€pUANOBE/ICHUSA, MEIMIHMHbI, HEUPOPU3HOJIOTUM  CO3[aJ0  YCIOBUA IS
NOSIBJIEHUSI YCTPOWCTB, MAKCUMAJIbHO NPHOIMKEHHBIX IO CBOMM (PYHKIUSAM
K YEJIOBEYECKUM KOHEYHOCTSM. bojee TOro, HBIHEIIHUE TEXHOJOTHH TMO3BOJISIOT
pa3pabaTbiBaTh AHAJOTH TAKHX CJIOXKHBIX OpPraHOB, KaK YXO W TJia3, 4YTo OBLIO
HEJOCTIKUMO B mpenpaynme 3n0xu. CoOBpeMEHHBbI OMOHMYECKUMH MpOTe3
KOHEUHOCTEM  MpEJCTaBISIET COOOM  AJIEKTPOHHO-MEXAHWYECKOE  YCTPOICTBO,
IIPUBOJMMOE B JABM)KCHUE MBIIICYHBIMA WJIM HEPBHBIMU MMIyJbcamH. Ero kapkac,
KOTOPBI M3rOTABJIMBAETCS W3 IUIACTHKA M JIETKMX METAJUIMYECKMX CIUIABOB HA
OCHOBE THUTaHa U QJIIOMHMHHS, OOECHeurMBaeT MNPOTe3y KECTKOCTh M 3alUIIAET
JJIEKTPOHHYI0 HA4yMHKY OT NOBpexAcHUA. Kapkac umeer rwib3y, € ITOMOIIBIO
KOTOPOW YCTPOMCTBO HAJIEBACTCSA HA OCTATOK KOHEYHOCTH.

MexaHnyeckass KOHCTPYKLMSIT OMOHHMYECKOTO MpOTE3a HMEET BCTPOEHHbBIE
CEpBOJIBUraTeIM, IIAPHUPbI W TITH, KOTOpble OOECIEUYMBAIOT YCTPOUCTBY
MOABWKHOCTb. B HMCKYCCTBEHHBIX HOTax IPUMEHSIOTCS TAKKE TUIAPABINYECKUE,
IIPYKMHHBIE WM THEBMATUYECKHE aMOPTU3aTOPBI, CMATYAOLINE U PACTIPEACIISIOIINE
YAApPHYIO HAarpy3Ky NOpU NepeaBUKEHUU. JlJIs1 MOBBIMIEHUS 3CTETUYECKUX KAdyeCTB
MPOTE30B OHU MOKPHIBAIOTCSA CUJIIMKOHOBOM 000JI0YKOM, UMUTHUPYIOIIEH KOXKY.

JIist ynipaBiieHus IPOTE30M B HEM MPELYCMOTPEHbI TaTYUKU OMOMOTEHIIMAJIOB
U MHUKPOINPOIECCOPHBI  OJOK, 00palaThIBAIOIIMN CHUTHAJIBl C JATYUKOB U
KOHTPOJUPYIOIMHUA paboTy aBurateneil. B cepuitHbIX MHOAIEKTPHUECKUX MOJEISIX
JATYUKHU TOJCOCAMHAIOTCS K OCTaTKaM MBIIII KYJIbTH U (UKCUPYIOT W3MEHEHUS
OMONOTEHUMATIOB TPHU COKPAIEHUSX HSTUX OcCTaBIIMXCs MbI. MHpopmamus c
JATYUKOB IIEPeNaércs B MMKPOIPOLIECCOP, U MPOrpamMMa YIIPABJICHHUS BKIIOYAET
HY>KHbIE cepBOMOTOpPbl. HOo "acTo ciaydanoch Tak, YTO MBILIIBI ObUIM TOBPEKIEHBI
CJIMILIKOM CWJIBHO, M3-3a YEro Iporpamma He Morja MpaBUJIbHO WHTEPIPETHUPOBATH
MBIIIEYHbI MOTEHUMAN, M JBWXKEHUS TMpOoTe3a OKa3bIBAINCh OLIMOOYHBIMH.
3HauuTEeNbHAA 10 NAUMEHTOB MPOCTO OTKAa3blBAJACh OT MPOTE3a BBUAY €IO0
HEKOPPEKTHOM paboTbl. VIMEHHO MO3TOMY MHOTHE CHEIUAIUCTBl JaBHO YK€
MBITAIOTCS NEPEKIIFOUUTH CBOE BHUMAHUE C MBILIEYHON HA HEPBHYIO CUCTEMY.

B onbiTHBRIX 3HIIEaorpaduueckux OMOMPOTE3aX CEHCOPBI 3aKPEIUIAIOTCS Ha
KOJK€ TOJIOBbl WJIM BXKUBJSIFOTCSA IMOJ HEE, CHUMAs DJEKTPUYECKUE MMOTEHIIHAIIBI



mo3ra. OgHako sH1edamorpaguueckue CurHajibl O4eHb clladbble U uX pacmudpoBka B
HEeNabOpaTOPHBIX YCIOBUSAX MPH OTCYTCTBHH IIOJHOLEHHOW 3JIEKTPOMAarHUTHOU
HKPAHUPOBKU MOKA HE CIUIIKOM Haa&KHa.

Heckonpko npyrum myTéM moruia rpymnmna OpuTaHCKuX ucciepoBateneil. OHu
BBIJICIMJIN JIBUTATENIbHBIE HEPBBI, KOTOpbIE paHEe BEIW OT CIHMHHOTO MO3Ta
K aMIIyTUPOBAaHHON KOHEYHOCTH, W CBS3QIM HMX C HETPOHYTHIMH T'PYAHBIMU
mbimaMy. [locime 3Toro moBepx KOXHM HaJl STUMH MBIIIIAMUA OBLUTH 3aKpEIUICHBI
CIICUATBHBIC CEHCOPBI, CUUTHIBAIONIME MBIMICYHYI0 AKTHBHOCTh. DTO TIO3BOJIHIIO
JFO/ISIM C aMITy THPOBAaHHBIMHA KOHEYHOCTSIMU TIPUBOJIUTH MPOTE3 B IBMKEHUE, POCTO
ayMasi O TOM WJIM WHOM JEHCTBHU. Y OOJBIIMHCTBA HCIBITYEMBIX HE BO3HHKAJIO
npobiem C  BpallcHUEM

Hepsbl
MBILILL PyKM 3aIsICThS, cru0a"HuemM u
- NoBepPXHOCTHbIE
| Bvomarunku pazrubanuem PYKH,
B\ ] HIepeMEILECHUEM eé B
\ IIPOCTPAHCTBE U TaK JaJiee.
A
¢ UtoOBl OTHATH TPOTE3Y
\ MPUKA3, HYXHO MBICJIECHHO
MIPEICTaBUTh JIBUOKCHUE
danTomMHOI pyku. TOUYHOCTH
CUMTBHIBAHUS TaKUX
K
nporesa MBICJICHHBIX KOMaHI

MO3BOJISIET, HAMPUMEP, CKATh
BMECTE JIBa OTIECIbHBIX Majiblla, YTO SABJISETCS OrPOMHBIM IIArOM BIEPEN MO
CPaBHEHUIO C MPEABIAYIIAM IOKOJEHWEM mnpoTte30B. [loka 4dto wucciaemoBarensm
MPUXOIUTCS MpUOEraTb K XUPypruueckoMy BMENIATEILCTBY JJIsI TIEpeHanpaBieHUs
HEpPBOB BHYTpPHU IUI€Ua NAIlMEHTOB, HO OHU YBEPEHBI, YTO B OyIylIleM Yy HHUX
MOJIYYHUTCS CO3/1aTh MPOTE3, HE TPEOYIOMINI HHBA3UBHBIX OTEPaIIUi.

B cymecTByrommx MUOAIEKTPUUECKUX | dHIIEhaTorpapuyecKux mpore3ax u3-
32 OTIOCPEJIOBAHHOCTH U «3AIIyMJICHHOCTH» TEpeIaBacMOro CHrHajia HaOJo1aeTcs
HeOoJbIIasi, HO ONIyTMMas 3aJepkka B uX pabore. ITO OrpaHUYUBACT
WCIOJIb30BaHMUE MPOTE30B B TEX Clly4yasX, KOIrJa BaKHA CKOPOCTb PEAKIUU —
HalpuMep, TPU YOPABICHUH TpaHcropToM. Jlms pemieHus 5Tod  mpoOiIembl
MpeiaraeTcsl UMIUIAHTUPOBATh JATYUKU HETIOCPEJCTBEHHO B JIBUTATEJIbHBIE IIEHTPHI
KOPBI TOJIOBHOT'O MO3ra.

Nwmeromuecs: cepuiiHble M OMBITHBIE MOJEIM PYK U HOT pabOTarOT BCE emmé
HEJIOCTaTOYHO CBOOOJHO W TOYHO M3-3a OTPAHMYCHHBIX  BO3MOKHOCTEH
CEpBONPUBOAOB.  PacmMpuTe  BO3MOXHOCTA  MEXAHMYECKOM  KOHCTPYKIUHU
pa3pabOTUUKU  CTpEMSTCS 3a CYET TEXHOJIOTMM HUCKYCCTBEHHBIX MBI —
CUHTETUYECKUX BOJIOKOH, COKpPAIIAIOIIMXCS MPHU MOJAYE SJICKTPUUECKOrO CHUTHAJIA.
Hanpumep, wuccienoBarenn MaccauyCeTCKOro TEXHOJIOTUYECKOTO HMHCTUTYTA
NPEVIOKUIIM  UCIOJIB30BAaTh I M3TOTOBJIEHUSI TAaKUX BOJOKOH JICHIEBBIN
Y JOCTYIIHbIM HEWIOH. MccnegoBaHusi mMokasainyd, 4YTO BOJOKHA W3 HEWJIOHA
COTOCTAaBUMBI TI0 TIPOYHOCTH M BJIACTUYHOCTH C OMOJOTHYECKUMU MBIIIIAMU, a TI0
CUJIE COKPAIICHUM Ja)e MPEBOCXOIST UX.

Emé oxra BO3MOXKXHOCTB, KOTOpOW B OJrpkaifimeMm OymaymieMm OyayT obiagaTh



OMOHMYECKHE MPOTE3bl, H3TO TMepeladya B MO3T OUIYIICHWH, CBOWCTBEHHBIX
YEJIOBEYECKOW pyKe. B  HEKOTOphIX MOJENSAX YK€ MNPEeayCMOTPEHbI JaTYUKH
oOpaTHOM CBsI3M, OOECNEYMBAIOIIME MAlMEHTaM BO3MOXHOCTb HCIHBITHIBATH
TaKTUJIbHBIE OLIYIICHUS.

[Ipu oueBuAHOM Mporpecce B OMOHUYECKOM MPOTE3UPOBAHUM, HAOIIOJAEMOM
B nocnegaue 20 JIeT, CO3aHNE UCKYCCTBEHHBIX OPraHOB U KOHEYHOCTEH HAaXOJUTCS
MOKA €II€ B CaMOM Hayaje J0JITroro U TpyJIHOIO ITyTH.

VYcTaHOBUTE COOTBETCTBHE MEXIY IMMpoOJieMaMu OMOHMYECKOTO MPOTE3UPOBAHUS
U crioco0aMy HX PEIICHUS: K KaXIIOMYy 3JIEMEHTY MEpBOTO CTOJIONA MoaA0epuTe
COOTBETCTBYIOIIUNA 3JIEMEHT U3 BTOPOrO CTOJIOLA.

INPOBJIEMbI CIHOCOBbI PEHIEHU S
BUOHHUYECKOI'O 1)  BXXHBICHHE BJICKTPOOB B MO3T
MNPOTE3UNPOBAHUA 2) WCMOJIb30BaHUEC  CHUTHAIOB  OT
A) HemocTtaTodHas MEXaHUYeCKas HEPBHOM CHUCTEMBI
TOYHOCTH 3) pa3zpaboTka CUHTETUYECKUX
b) orcyrcTBUE 00paTHOM CBSI3U AQHAJIOTOB MBILIEYHBIX BOJIOKOH
B) 3ajepxka peakiMd Ha KoMaHAsl 4) TpUMEHEHHWE  JAaTYMKOB I
Mo3ra nepenayu TaKTUIbHBIX
[') omubku npu UHTEpIIpETaluN OIIYIIEHUM

CHIHAJIOB OT TMIOBPEKAEHHBIX MBIIIL]  5)  HMCHONB30BaHUE
MHUKPOKOMIIBIOTEPHOTO
YIIPaBICHUSA

3anuimre B TaOIUIy BIOpaHHbIE HU(PHI O] COOTBETCTBYIOIIUMH OyKBAMM.
A b B r

OTtBeT:

M3 kakoro Merasia U3roTaBIMBAOT KapKac OMOHMYECKUX MTPOTE30B?

1) Cramb
2) Bonbdpam

3) Cunukon
4) Turau

VYkaxuTte Bpems nepeaaud WHGOPMalUMU OT TOJIOBHOTO MO3ra MO HEPBHOMY
BOJIOKHY Ha paccTostHUE 1 M, €Ciiv MOJIOBUHY IIyTH HEPBHBIA UMITYJIBC MPOXOJIHUT
[0 MUEJTMHU3UPOBAHHOMY HEPBHOMY BOJIOKHY cO ckopocThio 100 M/c, a mosioBUHY
— TI0 HEMHUEIMHHU3UPOBAHHOMY CO CKOpPOCThIO 5 w/c. OTBeT BbIpa3UTE B
MUJUTUCEKYH IaX.

OTtBeT:




Yactp 2

Ha rpaduke npencrabiena uHdopmaius o 3a00J1€Ba€MOCTH OCTPbIM remnaturom B,
HocuTtenbeTBe Bupyca HBSAG u 06 oxBare HaceneHus npuBuBkamu npotuB HB mo
CBepyI0BCKO# 001aCTH.
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Hocurens sapyca HBsAg {rennamera B) (ma 100 rac. wen)
—— 10N esae0CTs Sepycow rennamera B {ma 100 muc. wen)

Omnpenenure xonmdectBo Hocutener Bupyca HBSAG B 2002 roxy, yduThiBasi, 4To
HacesneHue CBepUTOBCKOM 001aCTH COCTABIISIO 4,5 MITH YEIIOBEK.

1) 9000
2) 4050
3) 10850
4) 4950

Huns MIPUTOTOBJICHUS 2,8 b pactBopa KCl ¢ KOHIIEHTpaIuei
15 r/nM° HCIIONB30BaNH  KOHLCHTPHPOBAHHBIA ~ PACTBOP  XJIOPHAA  KailHs
C KOHLEHTpaLueit 52 r/am°.
Omnpenennre U3pacxoJ0BaHHOE KOJUYECTBO IUCTHUILTUPOBAHHON BOJBI (B TUTPAX).
OTBET OKPYTINUTE IO COTHIX.

OrtBeT:




Paccunraiite sHEpPrut0 XMMHUYECKON CBsizu B Mojekyie HBr (a3nrtansnuio), ecnu
SHTANBNMUSA 00pa3zoBaHus MoJieKyJbl HBr u sHTanenum atommszanuum mosexkyn H,
u Br, uzBectupl. OtBeT mpuBenute B K/[K/MOJb M 3amUIIATE ¢ TOYHOCTBHIO JIO
JECATHIX.

H, (r) =2H (1) AHar = +436,0 x/]»x/Mo0b
Br, (r) = 2Br (1) AHat = +223,6 xJ>x/MoJ1b
1/2H, (r) + 1/2Br; (r) = HBr (1) AHo6p = -36,0 x/>x/Monb
Otger:

Tpu npoBOHKMKA U3 Pa3HBIX MaTEpUaIOB CONMPOTHBICHUAMH R,
2R, 3R B BuJE OyT OJMHAKOBOM JUIMHBI M OJITUHAKOBBIX PaJINYCOB
o6pasylor Koublo momaneio 600 cm® (cM. puc.). OHO
MIOMEIIEHO BO BHEIIHEE MAarHUTHOE I10JIe, MOJYJIb WHIYKIIHH
KOTOPOTO H3MEHSETCS C ToCTostHHOM ckopocTthio 0,1 Tun/c.
JIuHMM  MArHUTHOM MHAYKIMKA TIOJNS  TEPHEHIUKYJISPHBI
IJIOCKOCTH  Kojblla. Ompeaenure TMOKa3aHUsS BOJIBTMETPA,
MOAKITIOYEHHOTO K KOHIIAM TIPOBOJHUKA COMPOTHBICHHEM R.
3amumure oTBeT B equHunax CH.

OrtBeT:

B pesynbTare pasrepMeTH3aluM  XpaHWIUIIA PAJUOHYKIUAOB OOIYYHIIOCH
HECKOJIbKO 4YeioBeK. Jl03MMETp 4esloBEeKa, HaXOAMBIIErOCs Ha PAcCTOSIHUM 1 M OT
TOYEYHOI'0 UCTOYHHUKA Y-U3IIyYECHUS JECATh MUHYT, [I0KA3aJl, YTO OH MOJY4YHII 103y
D =0,8 I'p. CmepTenbHO# MpU OAHOKPATHOM O0Jy4eHUU sABisgeTcs Ao3a 6 I'p. B
ATOM K€ MoMenIeHuN el | yenoBek Haxonuicsa Ha pacctosaHusax 0,5 M B TeueHue
30 muHyT, 2 4yenoBeka — 2 4daca Ha paccrosHus 1,5 M m 5 yenoBek — Bech 6-
4acoBOM pabouuii JIeHb HAa PAcCTOSHUM 2 M OT MCTOYHHMKA. CKOJBKO YeIOBEK
MOJIYYHJIO CMEPTEINIbHYIO 103y 00IydeHus1?

OrtBeT:

OHJIOIUIa3MaTUYECKUI PETHKYJIYM, WM 3HAomIasmarnueckas cerb (OIIC), —
BHYTPHUKJICTOYHBIN OPTaHOU]] 3YKAPUOTHIECKON KIIETKH, MPECTABISIOMNN cOO0M
Pa3BETBICHHYIO CHUCTEMY U3 OKPYKEHHBIX MEMOpaHOUW YIUIOMIEHHBIX IOJOCTEH,
Iy3bIPbKOB M KaHAJIBLIEB. DHIOIIA3MAaTUYECKYIO CETh MOAPA3AEISIIOT Ha MIAIKYIO
(arpanynsipHyr0) W 1IepoxoBaTyio (rpaHyisipHyro). W3  mpeacTaBieHHBIX
BapUAHTOB BbIOEpUTE (QYHKIIMIO, KOTOPYIO He BhINOJIHsieT Thaakas JIIC.

1) cuHTe3 XOJeCTepHHa,;

2) CHHTE3 M TPAHCHOPT OCIIKOB BHYTPH KIICTKH;
3) CHHTE3 IIIMKOTeHa,

4) HaKOIJICHUE NOHOB KaJIbIIHS.
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Yacts 3

JleficTBHE CTOMBI BO BpeMsi MPHUCEIAHMS YEJIOBEKa SIBIISECTCS
npumMepoM paboThl peiyara 2-ro poxaa. [Ipu paBHOBecun cuia
MBIIILBI TPUIOKEHA K aXWIJIOBY CYXOXKWIMIO, CUJIa PEaKIUU
JEHUCTBYET €O CTOPOHBI  OONBIICOEPIIOBONM  KOCTH, a
BEPTUKAJIbHAS CHUJIA PEAKIUHU OMOPBI MPUIIOKEHA CO CTOPOHBI
nona (cM. puc.). [lpu npucenanum Ha JBYyX HOrax 4esiOBEKa
Maccoid M = 80 kr ero rojeHbp HaKJIOHUJIACH MOJ YIJIOM O =
40° x mnoBepxHOCcTH. Haiiqute BenuuuHy HAOPSDKCHUS T g o dees'S ot bee
axwiyioBa Ccyxoxwiusa. Beipasure e€ B HplooToHax wu

OKpYTJUTE [0 UENbIX. YCKOpEeHHE CBOOOJHOIO MaJleHus

MIPUMHUTE PaBHBIM 9,8 M/c?.

OrtBeT:

B TeueHme CyTOK YeIOBEKYy Il HOPMAIbHOM >KM3HEICATECIBHOCTH TpeOyeTcs
B cpeaHeM 2500 Kkaja dHEpPruu, KOTopas OCBOOOXKIAeTCsS MPH OKWUCICHUM ITHIIIH.
PaccuuraiiTe, Ha CKOJIBKO IpaJyCcoB YBEJIMYMWJIACh OBl TeMIlepaTypa OpraHu3Ma
TaKOTO UYEJIOBEKa, €CIM OBl TMOJHOCTBIO OBLI MCKIIOYEH TEINIOOOMEH C
OKpyXaromei cpenoit. Canurante, 9TO BCS MMOCTYMHBINAS SHEPTHUS PacXOAayeTcs Ha
YBEIIMYCHUE TEMIEpaTypbl BOJHOW Cpelpl opraHusma, mMacca kotopout 50 kr. 1
KKaJ skBuBasieHTHA 4,2 k/[x. Y aenbHas TeroéMkocTh Boabl 4200 [Ix/(kr K).

OrtBeT:

[Io 4deTblpéM BeHaM, paguyC KaxXI0l M3 KOTOPBIX I = 2 MM, KPOBb TEYET CO
ckopocTsiMu ul = 19cm/c, u2 = 13 cm/c, u3 = 15 cm/c, u4 = 17 cm/c. CriuBasich,
9TH YEThIPE BEHBI 00PA3yIOT OJIHY OOJBIIYIO BEHY € paguycoM R = & mMm. Haiinure
CKOpPOCTb KpOBOTOKa U/ B GombIIoi BeHe. OTBET BbIpa3uTe B CM/C U OKPYIJIUTE JI0
LEJIBIX.

OTtBeT:
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[Ipy mnonydyeHMM MEIUIMHCKUX YIbTPa3BYKOBbIX (VY3)
W300pPKCHUA  WCIOJIB3YETCS  MPHUHIUI  AXOJIOKAIUH.
Jatuuk (cM. puc.), HaxOASUIMHCA HaA KOXE, MOChLIAET
BHYTPh T€Ja TNalHUeHTa BJOJb Jiyda  KOPOTKHUH
(mmutensHOCTBIO ~ 1 MKC) Y3-ummynsc. Mmiynbce
YACTUYHO OTPAXaeTcsd OT aKyCTUYECKUX TpPaHUI] U
BO3BpAIAETCA OOpaTHO K JATYWKYy, YACTUYHO TMPOXOIUT
nanemie.  PaccTossHMe OO0 OTpakawliedl  I'paHUIb
ONpENEeNAeTCs] MO BPEMEHU MNPUXOAA 3IXO-UMILYJIbCA.
Jlatuuk xa€T, moka MocaeaHU Y 3-UMITyJIbC BEPHETCS OT
CaMOW JaJIbHEM BO3MOXKHOW TpaHHUIIbl II0JI1 3PEHHUs, a
3aTEM  MEHSIET HalpaBlEHHE Jiyda M  HCIIyCKaeT
cineayromuil umnynbc. Y tak noeropsiercss 120 pa3, nmoka
Jyd HE MNPOUAET BCKO IWIHMPHUHY IIOJAS 3pEHHUs. 3areMm
MoJy4yeHHOe Y 3-u300paK€HUE BBIBOAUTCS HA MOHHTOP.
OueHnTe MakCUMalbHO BO3MOXHOE UYUCIIO M300paKeHUH,
KOTOpo€ Y3-CKaHep MOXKET IIOCTPOUTh 3a | cexyHnay
(JacToTy KaapoB), €ClId H3BECTHO, UTO CKOpPOCTh
pacnpocTpaHeHusi Y 3-UMIYJIbCOB B TEIE 4YEIOBEKa
1540 m/c, a TmyOuHa oSt 3peHus 15 cm.

1) ©onee 100
2) oxoJio 40

3) mpumepHo 25
4) wmenbme 10

none apeHHUA

120 nyuei
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[Ipy mosy4yeHUM PEHTTEHOBCKOTO W300paKeHUs Jyd W3
PEHTI€HOBCKOM TPYyOKH MPOXOJUT CKBO3b TEJIO YEIOBEKA
U PETUCTPUPYETCA NETEKTOPOM. HacTh H3IIy4eHUS IpH
TOM IOTJIOIIAETCS, U JI0 JIETEKTOpa JIOXOAUT TOJBKO
HEKOTOpast J0Js MHTEHCHUBHOCTH MCXOAHOro jayd4a. Eciu
POCKaHUPOBATH JIy4YOM BECh HUCCIEAYEMbId OOBEKT, TO

MOJTYYUTCS OIpEIEIIEHHOE pacrpeneicHme
WHTCHCUBHOCTEH, KOTOPOE U SBJIACTCS MPOCKIIMOHHBIM
PEHTTEHOBCKUM  m300pakeHueM. OHO yKa3bIBaeT

PaCIIOJIOKCHHUC TKaHEH C BBICOKHNM 151 HU3KHUM
BHYTPCHHHM IIOTJIOIICHUCM. HpI/I IIPOXOKACHUN YCPC3
OIIHOpOHHBIﬁ 06T)GKT, HaIIpuMCPp MBIIINNY, THTCHCHUBHOCTD
HU3JIYYCHHUA HU3MCHACTCA II0 3aKOHY I, = IDE_""D, ric u —

KO3 PUIIMEHT oOcialieHus] MBIIIEYHON TKaHu, a D —

TOJIIIMHA MBI (CM. puC.). PaccuuTaiite, BO CKOJIBKO
pa3 OTJIMYAIOTCS MHTECHCUBHOCTHU I, U I,, €CITU CUUTATh,

YTO PO30BBIM I[BETOM H300pa)K€HA MBbIIIEYHAs TKAaHb C
-1
L, =1 CM ", a CepbIM IIBETOM — KOCTHas TKaHb C l; = 3

-1
cM . Tommuua kocth d = 1cM. OTBET OKPYIIUTE JI0
11€JIOr0 3HAYCHUS.

OTtBeT:

Jns tepaneBtryeckoro CBY-HarpeBa OMOJIOrMYECKHMX TKAHEW K IMOBEPXHOCTU

opranu3ma 4yenoBeka mnojaBoauTcs CBY-sHepruss ¢ MOIIHOCTEHIO,

KOTOpast

U3MEHSETCS ¢ TTyOHHOM Z 1o 3akoHy: P(z) = Py exp(—20z). Onpenenure, Ha KaKoi
riiyorHe MOLIHOCTh TepaneBTuyeckoro CBY-curnana ymenpmutes a0 5 Bt, ecnu
nepBuyHas MomHocte CBY-curnana pasna Py= 10 BT, koadduument ocnadbaenus

CBY-BOJIHBI B OMOTKAHU 0. = 3 M .

OtBeT BBIPA3UTC B CAHTHMCTPAX U OKPYIJIMUTC JO0 LCJIbIX 3HauCHUU. SIBICHUSIMU

OTPaXEHUS U TIPEIIOMIICHHS DJIEKTPOMArHUTHBIX BOJIH MPEHEOPEUb.

OrtBeT:




OTBeThI

3aoanue Omeem
1 3412
2 4
3 105
4 2
5 1,99
6 365,8
7 0,001
8 6
9 2
10 519
11 50
12 4
13 2
14 7
15 12




