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tinborz@gmail.com

_ _ KoHTakThl cTapoct?
+7-926-3770421 (®UO, ten., e-mail).



Ilouemy Hy:KHA (pu3uKa?

®dusznka = Gunocopus?
TexHuka, IPOMBIIIIEHHOCTb, U3MEPHUTEIbHBIC TPHOOPHI

XuMus (Heopranmdeckas\opranmueckas) — KBantosas
MEXaHHKa

buonorus — MUPKyIALUI KPOBUA — THAPOJUHAMHUKA // HEPBBI —
AJIIEKTPUYECTBO // 3pEHUE — OITHKA

TexHuKa s3KcnepuMenTa

A T.H.

3auyemM MBI perraeM 3aaa4u no pusuke?

[Ipodeccus — «pemiarens 3a1a4 10 GU3NKE» (OTraAbIBaTENh KPOCCBOPAOB)?

Ha npocTeix npuMepax MmoHsATh 0COOCHHOCTH (PU3NUECKUX SIBIICHUIN
[Ipocreiime npumMepsl pacyeToB (MHOTHE UCIIOIB3YIOTCS M B OBITY, HO peajlbHbIC
3a/1a4d OOBIYHO CJIOKHEE U TPEOYyIOT yueTa OOJIbIIET0 KOJIMYECTBa (DAKTOPOB)



Y4eOHUKH

1) H. Hxanxonu // ®usuka - Tom 1 // M.:Mup, 1989

2) HN.B. Caseanesn // Kypc o0wmen ¢pusuxku. BS Tr. T. 1.
Mexanuka: YueOHoe mocooue. S/e uza., ucnp. — CII0.:
N3pareabcTrBo «Jlanb», 2011. — 352 c.

3) . Opup // ®uzuka — [lonuslii kypc — [Ipumepsl, 3a1a4u, perieHus
— Vuebnuk // M.: «<KIY», 2010

4) T.H. Tpodpumona // Kypc dbuszuku — uzganue cenpmoe // M.:
Bricmas mkoja, 2003

5)* P. ®eitaman, P. Jleiiton, M. Canpac // @eiiHMaHOBCKHE JSKIIHH I10
¢uzuke — 9 Tomos // M.:URSS, 2014,

3agadyHuKH

1) T.HN. Tpodpumona // COOpHUK 3adau 1O Kypcy puzuku// M.:
Bricmias mikosna, 1996

2) A.l. Yepros, A.A. BopoObeB // 3agauHuk 1o puU3UKe — U3JaHUE
nsAToE, nepepadoranHoe U gonojHeHHOe // M.: Bricias mikosa,
1988

3) W.E. Uponos // 3amauu mo obmieit pusznke — u3manue BTOPoeE,
nepepadorandoe // M.: Hayka, 1988

(Ecnu He npuwinio ccoliku 00 cyobomul — N0360HUME HaAnomMHume!)



I1os1e3HBIE COBETHI
* MuHnMaNIbHOE BpeMs Ha YTEHHE (11 «KTPOCYHUKOBY») — 40 MUH KaXTyI0 HEJEIIO
* [Tociie nekuuii B NOTpaTbTe BEYEPOM 3TOTO JHS WIH cieayromero 5-10 MuHyT —
poOEKATHCS IO TOMY MaTepHraily KOTOPbIA ObLI.
* BeiOepure cBOM y4eOHUK, KOTOPBIA HAan0O0JIe€ MOHATHO U MOJIHO PACKPHIBAET
Marepuai. Xopouo, €ClIM B TPyMIe, KTO-TO YATAET OJUH YYCOHUK, KTO-TO APYroM —
MOKHO OOMEHUBATHCSA MHCHUSIMU.
* 3a/1a4M B yYEOHUKE MHOT/IAa OYEHb MOJIE3HbIC, T.K. YJIABIUBAIOT CYTh (DU3UYECKOTO
SBJICHUS U OTPAYXKAKOT HAMOOJIEE BAXKHBIE ACIEKTHI TEOPETUUECKOTO Marepuala.
B 3amaunukax B Havalie pa3jesa MpUBOASTCS OCHOBHbBIE (POPMYJIIBI U IPUMEPHI
pelIeHus 3a1ad.
» CylIeCTBYIOT PEIICOHUKN U MUHTEPHET — TOJIBKO KPAHUMI CITy4ail, T.K. CKOpee
BCETO MOJYYUTCS YIIPAKHEHUE MO KAIUTpaduu 0€3 MOHUMaHUS CyTH (PU3UYECKOTO
SBJICHUSI, HO B TOXE BpEMs, HE HAJIO CHJAECTh HaJ 33/1a4ei MOJI Yaca, He MOHUMAas ¢
4yero Hadarh. [101e3H0 00TOBOPHUTH ¢ «TOHUMAIOIIUMIY KOJIJIETaMU IO TPYIIE Kak
peliaTh U KaKk OHA paCKPbIBAET U3ydaeMble (PU3UUECCKUE SIBICHHUS.
* BaxHO KOHCIIEKTHPOBATH JICKIIUU, HECMOTPS Ha MIPE3ECHTAIIMOHHYIO TIO/1avYy.
(myywe 3anomunaemcs?). lloutn aBa yaca BpEMEHH, KOTOPBIE BBl MOXKETE
NOTPATUTh C MOJIB30M, OYZIET JIErye 3alOMHUTH U OCBOUTh MaTE€pHUA U HE TPATUTH
MOTOM JOTIOJIHUTEJIbHOE BPEMS HA CAMOCTOATEIBHBIA pa300p yUEOHHUKA.
» KoHCIIEKTHpOBATh CIIOBA MPEMOAABATEIIS, €CIIM KAXKETCA BaXXHBIM, HE XK/1aTh, UTO
OH CKQXET, «a BOT 3TO 3aIUIIUTE B TETPAIb»



I1o1e3HbIE COBEThI
* Ceppe3HO MOAXOAUTE K KYPCY BBICIIEN MATEMATUKU

! ToroBbTECH K J1Aa00PAaTOPHBLIM padoTaM 3apaHee...

Heo0xoaumo He poCTO 3aM0IHUATH TETPAb, @ 3HATh TEOPETUUYECKYIO YacTh, T.K.
JOMYCK K JJA0OPATOPHOU — «YTO OyZIeTe AEIaTh, YTO OKUAACTE MOIYUHUTh, TIOYEMY
3TO JOJKHO MOJIYYHUTHCH. . . »

* [IpennogaBarens # Yuutens ||| BY3 # llkona ||| BY3 = Pabora

* MBI BCerga Ha Ballle CTOPOHE. .. €CJIUA Bbl ITPOSIBIISIETE CTAPAHUE

* BO3MOXHO TTpOBEICHNE TOTMOJIHUTEIbHBIX 3aHATHIM

» Eciy He BBICHLUIAIO 0 CYyOOOTHI IIPE3EHTAIMIO 10 HOCIEIHEMY CEMUHAPY —
Jy4Ille MTO3BOHUTH (He cmecHsAumech Oblmb C1e2Ka HA30UIUBLIMU 8 MOM, YMO
Kacaemcsi 8auie20 YCNeuHo2o 00y4eHuUsl)

* Camo00pa3zoBaHu€e (IOMUMO OCHOBHBIX JUCHHIUINH), HHOCTPAHHBIC S3bIKU
 Eciin Kakoe-To HalpaBICHUE UHTEPECYET — Y3HABANTE KAKUE KHUTH BaM MOTYT
MOPEKOMEHI0BATh, YTOObI HAYMHATH YUTATh YK€ celUac (JIaxe ecliv OyneT
noHATHO ToJIbKO 20-30%). Mcnonb3ylite Bpemst 00yueHus B BY3e st uteHus
JOTL.JIUTEPATYPHI TIO CHEIUAIIBHOCTH (HOIYyYUmMe KOHKYPEHMHble NPEeUMyULecmed
npu ycmpoiucmee Ha pabomy), IOTOM €ro OyAeT KpaitHe Majio (Ho npo omowvlix
mooice Hejlb35 3a0bleaAmD ).
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Y HacC CTPOrvii NpoONnyCKHOM pexum!

HE 3ABBIBAVTE [HACIIOPT!
llo cmyodenueckomy ne nponycmsm.

Korma Oyaere MeHATh MacnopT 10 YTEPE WU
0 TOCTHKEHUIO 20 JIeT. ..
TpeOyiiTe cripaBKy IO CEUAIIBLHOM (popme
(c boTorpadueii) Ha CPOK U3TOTOBJICHUS
HOBOTI'O Macnopral



KoHTpOJb 3HAHUH
4 cemecTtpa oO1Ien (PU3UKHU:
» Mexanuka
e DJICKTPUYECTBO U MarHETHU3M
* OnTuka
» AroMHas (pusuka

ITepBrie 3 cemecTpa — 3a4eT
4-11 ceMmecTp — utoroBsii 3k3amen no BCEM pazaenam

3ayer — UTOrOBask KOHTPOJIbHAS:
6 < 4ucio 3amaq
HeoOxoauMo pemuths He MeHee S 3a1a4

Tpu BOBMOXKHOCTH YMEHBIINUTD YHUCIIO 33/1a4 HEOOXOUMBIX JJIsl OJy4YEHUS 3aueTa;

1) Ilocewqaemocmo > 80%

2) Axmusnocmb (peuiernue 3a0ay y 00CKU — NPO 3ACMEHUUBOCHL HEOOXOOUMO
3a0b186amb, K020a 00 KACAemcs 8auie2o Ju4H020 ycnexa 8 yuebe, pabome u m.o.)

3) Kommponw evinonnenus oomawnezo 3aoanus (1 3adaua uz domawine2o 3adarue, 5
MUHYM HA 8bINOJHEHUE, MONCHO 3apaHee NPUeomosums JUCH C 8bINUCAHHBIMU
Gopmynamu u KOHCMAaHmMamu no OAHHOU meme, eci He 8bINOAHEHO UNU
8bINOJIHEHO HeBepHOe — 00Jl2 NO MOl meme)

JlomycK K 3a4eTy — BBIIIOJTHEHHBIC U 3aIlMIICHHbIC J1a00PaTOPHBIC
pPaboThI + 3aKPHITHIC JOJITH 110 JOMAITHEMY 3/IAHUIO




JlaHo, HaTH, PEIICHUE

Odopmienue 3aaa4

* KomMeHTapuu (Ha3BaHUsI YPAaBHECHUH, 3aKOHOB; MTOJCTABUM (BbIPa3UM)
ypaBHeHue (1) B (2); 00bACHEHHUS UCIIOJb30BAaHHBIX (DU3. MOJACICH,
yIPOLIEHUH ); eciiu (popMysia He YHUBEpcabHas (0011as), TO 111 KAKOro oHa

00BEKTAa)

B npoBepOYHBIX MOXKHO MOJYYUTh OTBET B 0011IEM BUJIE (CUMBOJIbHBIN) 1
MOJICTABUTh YKCJIA, HO HE IPOBOAUTH BHIYMCICHHUE (KUIBKYISTOPOM MOXKHO
MO0JIb30BAThHCS — TEAC(POHOM HET) — 3TO MOKAXKET, UTO BBl 3HAETE, YTO 3a
(pr3MUECKUE BEIMYMHBI U KOHCTAHTHI B MIOJYY4EHHOM OTBETE.

Bropuuk

1 Kypc (20 gem)
530 180
«MexaHHuka»

25.09.18
9.10.18
23.10.18
6.11.18
20.11.18

I

N

Jlom. 3agarue:; 18.12.18

JlaboparopHblie padoThI

CkagaTh METOAMYECKOE Iocooue (JIydlle ¢ caiTa
IPYIIbl B KOHTAKTE) U MOJATOTOBUTHCS (OBITH
TOTOBBIM OTBEYaTh HA KOHTPOJBbHBIE BOIPOCHI;
paccka3bIiBaTh O TOM, YTO Oy/IeT BBIMOJIHATHCS B ATON
pabote; ohopMHUTH 1aOOPATOPHYIO TETPaAJb CACIAB
3aMUCH, YKa3aHHbIE B METOAUYECKOM MTOCOOHN).
[TepBas pabora — «OnpeaeneHue mI0OTHOCTH...»



I'ne HalTu MeTOANMYKY?

http://www.rsmu.ru

I'maBHas » OOpaszoBaHue » Beiciiiee oOpa3oBaHue -
OakallaBpuar, cienanauTeT » PakynbTeThl » Meauko-
ouonornyeckuit hakynerer » Kadenper » Kadenpa
bu3uku » YdyeOHO-MeToauuyeckas pabora » YUeOHo-
METOANYESCKHUE MaTECPUAIIbI

http://www.rsmu.ru/16038.html

I'me HaiiTu Hac?

https://vk.com/mbf phys

Kadpeppa Gusnku Mb®

PHUMY um. H.W. NMuporoea

anucb 3akpenneHa
£ s >

[Llo6pbiit aeHb!

B npeaneepumn HOBOro yueBGHOro rofa NPoOBOAUTCA NpeABapUTENbHblit cop
MH(OPMALIWK 0 XEeNarLKX NoceLaTh CTYAGHYECKNIA HayuHbIl ceMuHap «MATHULa» U
[ONONHUTENbHbIE 3aHATUA B 2016 rogy. [laHHblit ceMuHap OyaeT NpoBoAUTCA
exeHeaenbHo Ha Kapeape dusnku (MOD PAH). TouHoe BpeMA U MeCTO NpoBeAeHUA Bbi NoANMCaHbl
GynyT cornacoBaHbl CO CAylWwaTensMu NOCNe COCTaBNEHWUA CNUCKOB.

MokKazaTb NONHOCTLIO...

MUTpUi Manaxoe e
A P Mognucumnku



A.M. PROKHOROV
119991, Moscow, Russia ‘

4
GENERAL PHYSICS _
INSTITUTE Vavilov Str., 38

GPI RAS

1964 .
HooOesieBckast npemus

«3a pynoamenmanvrvle pabomuwi 8
obnacmu K8aHMOBOU 1eKMPOHUKU,
Komopuvle npugenu K CO30aHU0
2eHepamopos u ycuiumenel Ha
JIA3EePHO-MA3EPHOM NPUHYUNEY

H.I'. bacos, A.M. IIpoxopos, Y. TayHc

Hupexrop UOD PAH

['apnoB Cepreii BmagumupoBuy

H.T. Bacos u A. M. lNpoxopos B naboparopuu



[IpousBoACTBEHHAs MPAKTUKA
HauuHas ¢ 3-20 Kypca

NazepHbin x"‘l"ypr“"ec,',‘“ﬁ PemMTOCEKYHAHAA CUCTEeMa Oonna
komnnekc “Jlasypur MMUKPOXUPYPrum rnasa
“©emto Busym”

Paspabortan, BHeApPEeH B KIMHWYECKYID NPaKTUKY
W [OBEfleH [0 CEpUAHOrO NPOW3BOACTBA  NA3epHLIN
XUPYPrudeckuin Komnnekc “Jlasyput”. YHUKanbsHoCTe 3TOro ®emTOCEKyHaHan nasepHas cucTema “®emTo Buaym® n03BONSET NPOBOAMTH
KOMNNEKCa COCTOMT B TOM, YTO B 3TOM NPUGOPe B OHOM  pyyynycrpoMantHble onepaunn 663 NOBPEXAGHWS BHELWHMX CNOSS POrOBUULI W AAeT
Kopnyce COBAWHEHbl Cpasy AB8a MEANMUMHCKUX Nasepa.  gogyouuocTb peanu3osats GOMbLIOE YHCNO O(TANbLMONOrM4ECKUX TEXHOMOMMA.
ORuH U3 HAX — Nasep-NMTOTPUNTOP, KOTOPLIH noseonAeT ChokyCHPOBaHHBIA NYHOK (HEeMTOCeKYHOHOrO nazepa [edcTBYeT Ha POoroBMuy Kak

paspywatb kamuu nobol nokanuaauyum B OpraHuame

> CKanbnenb, NPOM3BOAS MWKPOPAa3pe3bl BHYTPU POTrOBMUbLI W HE 3arparueas npu atoMm ee
Y T n Ta. I
enoseka W Npu atom Gesonaced Ana nauyventa. [Opyrow NOBEPXHOCTHBIX COBB

—  MOLWUHBIM  XMPYPrUM4EecKWiA nasep [ANA NposBeaeHvs
ONepaTUBHONO BMELLATENLCTBA HA MATKUX TKaHSAX.
MpoBeaeHne  ManovHBa3MBHBIX  3HAOCKONUYECKUX
W NanapocKONMUYECKNX BMELWATeNbCTB C NPUMEHEeHWeM
Komnnekca “fNasypur” BoicokoathdekTUBHO U Ge3onacHo.
PaspabotaHbi  NPUHUMNWANBHO  HOBbIE  MeauUWHCKWMe
TEXHONMOMMKM MO NEYEHWID MouveKkameHHoW 6Goneanun W
CTPUKTYPB!I ypeTpbl (paspelweHue denepancHoit cnyxBsbl
no Hapsopy B cdepe 3ApaBOOXPaHEHWR W COLWANbHOro
pa3sutua ®C Ne 2008/270 u ®C Ne 20008/271).
MpeanoxeHsl W ycnewHno onpoboBaHbl MeauuuH-
CKME TEeXHONOTMKM NEeYeHus
3noKavyecTseHHbix  obpa-
30BaHUIA NOYKM U MONEBOT0
ny3bips. BoamoxHocTH
KoMnnekca Nno3BoONUNK
C  MWHWMAanNbHLIMK  KpO-
BOMNOTEPSIMKM BLINOMHATE Na-
napockonuyeckue pesekuum

= 7 Onyxonew No4ky paamepamu
5 mnngx’é‘ﬁ'};’&ypw s no 4,0 cm 6e3 nepexarus
MOYEYHbIX  COCyAoB M

CO30aHUA  WCKYCCTBEHHOM
vwemun. Y  BonbHbIX € BLIPAKEHHOW CONYTCTBYIOWIEH
naTonorveit, Npu HavanbHbIX CTaAuAX paka B €AWHCTBEHHOW
NOYKe, KOraa PpUCK oOnepauuy KpahHe BbICOK, YCNEeLHO
NPUMEHEHa METOANKA BHYTPUNOYEYHOIN NA3EpPHON Koarynsuum
KaK NepcnekTMBHaN TEXHOMOIUA NEYEHUs.

http://www.gpi.ru/innov.php



JlazepHasa ochTanbmonornuyeckan
YyCTaHOBKAa HOBOIrO NOKOJIeHMUA
“MuxkpoCkan”

YcranoBka «MukpoCkaH» Ans npoeefeHus onepauuini no KOppekuuw Bcex BWAOB
aHomanuil pepakuum — MUONUKU, TMNEPMETPONUM, acTUrMaTuaMa — paspaboraHa LieHTpom
duanveckoro npubopoctpoenns MO® PAH B r. Tpouuk (LUPM MOP PAH) coemecTHo ¢ OIY
MHTK «Mukpoxupyprua rnasa» wm. akanemwka C.H, depgoposa v obnapaer BbICOKMM

ynsTpahuoneToBoro Ana-nasoHa ¢ ANWHOW BonHbl 193 HM 1 YacToTon Mmnynscoe go 300 Mu.
OnTuyeckan cuctema ycTaHoBKM (DOPMUPYET Ha NOBEPXHOCTH POroBMLLI NATHO guameTtpom 0,7
MM. 37O NATHO NEPEMELLAETCH CKAHEPOM N0 CTPOrO PAacCYUTAHHON TPAEKTOPUU, UCNAPSS TKaHb
POroBULLI A0 NONYYEHWUS 3a4AHHOIO NPOMUNsA ee NOBEPXHOCTH.

ypOBHEM BesonacHocTH,
TOMHOCTW, Ha[EXHOCTH W
ahpeKkTUBHOCTK.

pech-

Xupypruyeckas
yCTaHoBKa

pakuMoHHan
“MukpoCkad®  ucnonbayet
TEXHOMNOMMIO C NPUMEHEHWEM
metona CKaHWPOBaHWA
nasepHoro ny4a no
NOBEPXHOCTH porosuLbl
(vNu, KaK 4acTo Ha3bLIBAIOT,
MeTona «neTalLero NATHa»
- flying spot).

B KauecrBe UCTOMHMKA

W3Ny4YeHUs B  YCTaHOBKe
WCNONb3YeTCH KeK-
MepHbIA  nasep  (Takke

paspabotanHbiit B8 LM
NOD PAH), rexepupylowmi
CBETOBbIE UMNYNbCHI

JkcumepHbIn nasep MJ-308
ONA TepanMm KOXXHbIX
sabonesaHumn

MJ1-308 — aKkCHMepHbIA nasep Ha xnopuae
kceHoHa (XeCl). 3ror npubop obecneuusaer

Y3KOHanpaeneHHoe (Ho Ge3boneaHenHoe),
BbICOKOMHTEHCUBHO® n3nyyexve ans
dototepanun  ncopuaruyeckux  Bnswek, a

TaKke AENUrMEHTUPOBAHHBIX YYaCTKOB KOXM, He
3aTparueas 300pOBYI TKaHb.

B otnvune o1 TpaguuuMoHHbiX Yd-cuctem,
UMEIoWMX Wupokuit cnektp or 290 ao 320
HM, 9KCUMepHbit nasep MI1-308 reHepupyer
MOHOXPOMaTUYECKOE U3Ny4YeHWe C ANUHOW BOMHbI
308 HM, koTOpan cyMTaeTcs camomn ahPeKTUBHON
AN NedeHus ncopuaza M BUTUNUrO. TUBKWiA
CBETOBO/,,  OCHALLEHHbI  HAKOHEYHMKOM C
Hacagkamu pasHoro auametpa, obecnevusaer

NpUUENbHOE  BO3AENCTBME HA  MOPaXKEeHHbLIA
YYacToK. bnaropaps HanpaeneHHocTH
BO3OENCTBMSA, SKCUMeEpHbI nasep  MJ1-308

obpabaTuiBaeT noBpexaeHHbIe YHacTKU  KOXKH

| Sxcumepned nasep Mi1-308 '

66nblIMMKM fo3amKu YO-U3NYHeHU:A No CPABHEHWIO C TPAAUUMOHHBIMK Yd-cuctemamm.
Mokasanusamu aAna npumeHeHus MI1-308 aBnaTCA Takue pacnpoCTPaHeHHbIE AUarHossl,
KaK ncopuas, BUTUNKUIO, 3K3eMa, repnec, HeMpoaepMMT.



CnexrTpanbHbie (pnyopecueHTHbIe
MeToabl
paHHEeMn AMarHOCTUKM paka

B HacTosiee Bpems, HECMOTPA Ha COBEPLUSHCTBOBAHWE METOAOB XWMPYPru4ecKoro,
NyYeBOr0 W NEeKapCTBEHHOrO neveHwsi, Ans OONbLUMHCTBA OHKOMOTMYECKUX OGOonbHbIX
aKTyanbHO ABNAETCH PaHHAS AMArHoCTUKa paka, onpeaensiowas nporHos u acddexkTmBHoOCTb
€10 NeYeHus.

[na oBHapyXeHus 3noKa4yeCTBEHHLIX ONyXonei Manbix Pa3MepoB, NOKanuayiowmuxca B
NOBEPXHOCTHBIX CNOAX KOXU W CNU3UCTON 0GON0YMKM BHYTPEHHWX OPraHoB, NEepPCneKkTUBHLIMK
ABNRIOTCA CNEKTpanbHble hnyopecueHTHbIe MeToab!.

B xone CcOBMECTHbIX uccnenosanuii B obnactu  nNyopecUeHTHON [AUarHoCTUKK
cotpyaHukamu MHUOW um. MN.A. lepuera u MO® PAH pa3paboranbl METOAMKM NOKANbHOM
NyopecUeHTHON CNekTpockonuu v NpuBopsl Ans (rnyopecUeHTHON OWarHOCTUKW pPaHHEero
paka KOXM U CNU3NCTbix 060NOYeK AbIXaTenbHbIX NYTeH, XKenyao4HO-KMWEYHOro TpakTa,
MOYENONOBOW CUCTEMBI.

Pauunii pak jerkoro

P ) paka ) Ha ycm, "Cnsxrmp-l(nacmep“ (MO PAH)

TpuMep LCNONb3NRAKLA NOKANLHOL GTyopect o11] @ andocKkonuyecKol auaenoanunsl

NMnasMmeHHbIe BLICOKOYACTOTHLIE
3NeKTpoXupyprudecKkue annaparbl

WccnepoBauusi  B3aWMOLAEWCTBMS  HU3KOTEMMEPAaTypPHOW NNasmbl  BbICOKOYACTOTHOMO
Tnewwero paspsga (C temneparypoi, perynupyemoil 8 auanasone or 100 ao 800°C) c
61ONOrMYECKMMN TKAHAMU NPUBENY K pa3paboTKe NPUHLIMNNANBLHO HOBLIX 3MEKTPOXHUPYPrUHECKUX
TEXHOMOMMIA, NOKA3aBLUMX BbICOKYID 3J(PheKTMBHOCTL B TakMx oOnacTax MeguuuHbl, Kak
OHKONOMMs, oBWan XUPyprusi, rMHEKONOIMSA, NHOMHAs XUPYPrus, AepMaToBEHEepONorvs 1 Ap.
(coemecTtHo ¢ OO0 «HoBble aHepreTuYeckne TEXHONOrMu» N MHCTUTYTOM Bronoruv passutus
um. H.K. Konbuoea PAH).

Paspabambieaemasi ~ mexHonozus — pezynu-
poeaHus memnepamyps! NAa3mel Mo3eonsgem

* nonyyatb CBepXTOHKWe (WwupuHoi He Gonee
100 MKM) paspesbl C NOBpeXOeHWeM TkaHew
Ha CTeHKkax paspesa Ha mybuHy He Gonee 10
KNETOYHLIX CNOEB;

+ un3bexarb HEKPO3a KpaeB paHbl W NOBPEXOEHUA
TKaHeW Kpaes paHbl Ha TonwuHy Gonee 10
KNETOYHbIX CNOEB;

* [0CTWYb BbICOKOW CKOPOCTM pacCceveHust TkaHen
(B0 2 cm/cek npu rybuHe paccevenus 40 5 Mm);

+ obecneyntb BO3MOXHOCTH KOMOGMHMPOBAHHOIO
BO3AEUCTBUA B pPEXMMax paccedeHus W
Koarynsuum,

Bbicokowacmomubie Na3MeHHbIe  3/1IeKmpo-
Xxupypauyeckue annapamebi cepuu “fnazmoTom”

+ annapar “MnasmoTom-NX" Ans npuMeHeHus B
TMHEKONorum;

+ annapat ‘lMnasmoTom-OX" ona npumeHeHws B
obuien xupypruu;

Annapam “lnaamo Tom-F X" dns npumereHus + annapar TlnasmoTom-UX" Ans NPUMEHEHUS B HYenioc-
8 JUHBKINOEU THO-NULIEBOI XMPYPriAM N AEPMATOKOCMETONOTUN.




YcraHoBka “Mapua” pna neueHun
TAXXenbixX chopm Tybepkynesa

PaszaboraHa W poeBeaeHa [0 AeACTBYIOWERA moaenu
TEXHONOrUA neveHus Taxensix dopm Tybepkynesa u apyrux
3abonesaHui Nerkux.

INazepHan MeaUUUHCKan yCcTaHoBKa “Mapusa"
npeaHasHadeHa ana NnevyeHvws KaBepHo3HblX W (hubposHo-
KaBepHO3HbIX ¢opm Tybepkynesa. YHUKanNsHOCTLIO AAHHOK
TEXHONOTUK neveHuss aenaetca 3ddeKTUBHOe noaasneHue
passuTus HakTepui-so3byautenen TyBepkyneaa 7
npeactasuTenen Hecneudpuyeckon ¢Nopbl, B TOM Ywucne
YCTOWYMBBLIX K NPUMEHEHWIO aHTUbakTepuancHbiX npenaparos
33 CYeT COBMECTHOIO BO3AENCTBUS NEKAPCTBEHHLIX CPEaCTB
n duanyeckoro paktopa — ynsTPadMONETOBOrO0 Na3epHoro

M3NYHEeHUA.
MpK KOHCEpPBAaTUBHOM XWUMWOTEPANEBTUHECKOM NEYeHWUH
3HaYUTENbHAA  YacTe  NAUMEHTOB, MHMDULUMPOBAHHBIX

PE3UCTEHTHEIMK DaKkTepuamu, SABNSETCA HEWU3NEeYUMOW; Npu
nomow “Mapuu" Takux OONbHLIX YAAETCA M3neYyuBaTb.
YcraHoBka otmedeHa 3onotom  megansle Ha  51-m
BcemMupHOM canoHe u3obpeTeHuid, HayYyHbiX UCCNeaoBaHuin u
NPOMBILLNEHHBIX MHHOBaLMIA “Bploccens-3spuka 2002

| Yemawoexa ‘Mapus® '

YcraHoBKa gna akcnpecc-
AMarHocTukm tybepkynesa
“Cnekrponiwokc-Mb”

CoemectHo co cneuyuanuctamu LIHUW tyBepkynesa PAMH paspaboraHa metoguka

3KCMpecc-auarHocTuku TyGepkyneaa.

Metoauka OCHOBaHa Ha Nas’epHO CNEKTPOCKONUM NNasmbl KPOBW NauMeHToB. Jlyvy
nasepa (AnuHa BonHbl 632,8 HM) BO3DYKAAET hnyopecueHUnio NOPMUPUHOB — NPOAYKTOB
XuaHedeaTenbHOCTH MukoDakTepun TyDepkynesa B akTMBHOW hase, CNeKTp KOTOPOW
uamepsetca. o xapakTepucTukam cnekTpa genaercs BbiBoa 0 NoTeHuuansHom 3abonesaHuu.

Metoguka Bonnowexa B npubope “Cnektponiokc-MB". Bepudmkauus

metoaa

TPaaMUMOHHBIMK cnocoBamu nokasana ero BelCoKyo AocToBepHocTs: 93,7% Ha 12 000 npob.

HAuazHocmuveckul Komnnexe
“"Cnexmponioxc-MBE"

lMpeumyuwiecmea memooda

BbICOKas CKOPOCTb aHanuaa (25 MuHyT Ha 10
npo6, TpaguUMoHHLIA MeToa nocesa Tpebyer
35 gHen),

HW3Kas CTOMMOCTb PAcXOAHbLIX MaTEPUAnoB;
ANA nposefeHws aHanuda He Tpebyerca
BbICOKOKBaNMULUMPOBaHHBLIA NEpPCoHan,
NPakTU4ecKu nonHoe oTCyTCTBUE
CONPWKOCHOBEHWA C OTKPLITOM KyNbTYpOW
TyBepkynesa;

BO3MOXHOCTbL AMarHocTMkm bBk(-) (He BbI-
Aensiowmnx akTepum) NaumeHTos;
BO3MOXHOCTb OMarHOCTWKW Bcex opm
3abonesanun (30% cnyyaes COBpEeMEHHOro
TyGepkyneaa — BHENErovHbie (hopmbl);

BO3MOXHOCTb paHHeil ANArHOCTHKM
NeKkapcTBeHHO YCTONYMBBLIX chopm
TyBepkynesa;
EAWHCTBEHHbIM MEeTof, KOTOpPbI NO3BONAEeT
yBEPEHHO AWArHOCTUPOBaTH rnasHomn
Ty6epkynes;

BO3MOXHOCTb MCNOSMB30BAHNA [1NA CKDUHUHIE
3aboneeaHMa B MeCTax  MaccoOBOroO
CKONNEHUA MUIPaHTOB (PBIHOK, BOK3ansl, v
T.40.).



JlazepHbIn aHANU3
M3O0TONMUYECKOro cocrasa
BbigbIXaemMoro sosayxa ans
MeaUMLUMHCKOM AMAarHOCTUKM

Paspaboranel MeTOAbI U NPOTOTUN NA3EPHOro
aKanuaaropa N8 BbICOKOTOYHOrO onpeaeneHus
usoronuyeckoro cocrasa CO, B BbiAbIXaEMOM
Boagyxe. AHanM3aTop OCHOBaH Ha NPUMEHEHWUU
nepecTpavsBaemMbix  AWOAHBIX  NA3epoB W
nossonser perucTpupoBars Manenwme
W3MEHEHMS  OTHOCMTENLHOrO  COAEepPXKaHWA
CO, m "“CO, B Bbigbixaemom Bo3sgyxe (C
yyecTeuTensHocTelo ~0.05%), oBycnoBneHHbIe| o o
NPUEMOM OMarHOCTUNECKUX npenapartos, 000- @ suiduxaoMoM 0osdyxe
raweHHbix ctabunbHbiM n3oTonom yrnepoaa "*C.

Meroasl  AumarHocTuku,  paspabortaHHbie
Helicobacter pylori COBMECTHO co cneyvanucrtamu MMA
um. M.M. CevyeHoBa, BHeOpeHbl B KIMHWYECKYD | .0  *°
NPaKTUKYy U NPUMEHAIOTCA AN HEUHBA3UBHOrO (De3 BTOPXKEHMS B OpraHuam) obHapyxeHusa | wxl
uHpexkuuu Helicobacter pylon s opraHname Yenosexka v oueHku adpdpekTueHocTu Tepanuu H.pylori- | - ¢ = 4
accouunpoBaHHbIX 3aboneBaHni (R3Bbl Xenyaka v ABeHanUaTUNepPCTHOW KWLIKW, racTpUTOB § [
W AyoaeHWTOR). B CBASK C BaXKHBIM 3HAYEHWEM NONYYeHHbLIX Pesynbratos ANS MeaMUUHCKOW
HayKu ¥ NpakTUYecKoro anpasooxpaHexdus B 2006 r. atn pazpaboTku Bbinu oTMEMeHb! NpeMmuen
Mpasutensctea Poccunckon Pegepaunn B 0bBnactv Haykn 1 TEXHWUKW,

MepcnekTusHon 0BnacTeld NpUMeHeHns paspabotanHbix MeToaos u npubopos sBNsETCA
HEMHBA3WBHAA W30TONUYECKas AuarHocTuka 3abonesaHwid ApYyrMx OpraHoB nUWEeBapeHus
— NEYeHW, NOMKENyAOHHOI Xereadbl, TOHKOrO W TOMCTOMO KWLUEYHWKA, TAKKe OCHOBAHHAn Ha |Aaite oriotenim ioueriesil 0 v
MCNONB30BAHWUK NPENapaToB, MeYeHHbIx yrmepogom *C. 2L i g
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Tabnuua nHTErpaion Tabnuia mpou3BOAHBIX

[ R _-\'”‘1 - . . e 3
..\ dx—”+1—C. n=-1; J‘de—C. jdv_x+C. 1. C':O,C:COHS'[ " (arcsmr)'_ 1
fdx . N ol e >
g Pe 2 (r”) = mx"! V1-x
[ d e T ' r 1
- 1+x2:mcrgn—(":—mccrg1 +Cp: (a=0): 3. (ax) ol 13. (arccosx) = — 1 i
* . ' EE €
; = = =arcsinx + C = —arccosx + Cy: (a>0): ( x) X g
-.v'l—x‘ ‘ 4\e"] =i 14. (arctgx) =
a“'d\‘=l??+C. (0<a=1): 5 (loga x) = ' 1+x 1
o xlna 15. (arcctgx) =—
e'dv=e" +C: 1 - 1+Y2
A 6. (Inx) == : "
sinxdx=-cosx+C : , X 16. (Sh x) =ichx
* 7. (sinx) =cosx ..
cosxdx=sinx+C ; E )), 17. (Ch x) =shx
A 8. (cosx) =—sinx ' 1
(]\; =tex+C . ’ 1 18. (t}l x) = 3
..co;'\ 9. (,J;) - ZJ_ ch“%
— —ctgx+C X r 1
Y2 ; 19. (thx) =- 2
de :L111|'\‘_a|+C. (@=0): 10. (tgx) — 2 sh”x
J 2 —a? 2a |~\"[’| COS™ X
 d ) 4 1
(%Zhl.\‘*\l.\"%—k’*Cl 1. (ctgx) =——
o.\j_\" +/\' SlIl‘ 3
de 3 :inl'crg£+C':—lm‘ccrg£+C1. (a=0): T
Jx“+a” a a a a PUTOHOMCETPHUA, ICCATHIHBIC CANHUIIBI (KI/IJIO,
" dx . X N
Vig_3 P te \6%0); Mera, rmra, MAJIJI, MAKPO, HAHO | T.J.), BEKTOPHI,

16.

17.

18.

J‘ dx
sh?x

shxdy =chx+C :

chxdy = shx+C :

" —thx+C ;
chx

=—cthx+C :

cioxxeHnue BekTopoB (Casenves co cmp. 17),
CKJIIPHOE U BEKTOPHOE ITPOU3BEICHUE BEKTOPOB.

Yepmos-Bopobwves co cmpanuywl 470, 6 koHye
Opyaux y4eOHUKO8 — CNpagoyHvle MAmepuaibl U

NPUTIOHCEHUAL.




N3mepenue pusnyecKux BeJIMYUH
IHorpemrHocT U3MepeHu

N3mepenus [TorpemHocTH
: ; ; : ;
[Ipsimbie KocBennrblie CitydaiiHbie ! Cucremarnueckue
|
V =axbxc ; (npubopnasi,
VYCMAaHOB8Ka HYJIA,
?
Ipyovie HOCMUPOBKa)
AL
— | HopwmaisbHblii 3aK0H
pacupenencHuss BEPOSATHOCTH
— — (pynxuus I'aycca)
1 _ (n)?
262

f(m)=me




Cpennue 3HaYeHHUA

N(a)

P(a) = —y - BEPOATHOCTE, TOTO, YTO CIIy4aifHO BBIOPAHHBIN ICMECHT

COBOKYITHOCTH MMEET 3Ha4YCHUE a. N — MOJIHOE YHCIIO 3JIEMEHTOB COBOKYITHOCTH,
N(a) — 4uCII0 3JIEMEHTOB COBOKYITHOCTH CO 3HAYECHHEM d.

Z P(a) =1
a
Cpeonee 3nauenue (a) = W = Y.q.aP(a)
(a?) = z a’P(a)
a
Cpeonee 3nauenue nekomopou pyukyuu (f (a)) = Y., f (@)P(a)
?Heonpeoenennocmo genudutbvl (nocpeutHocms usmepenus) Aa?

Vepeonums omxnonenue om cpeonezo? {(a —(ay)))

Yepeonumos keaopam omknonenus om cpeonezo?
((@a—(a))?) = (a* — 2a{a) + (a)?) = (a®) — (a)* = Aa?

Heonpeoenennocms genuuunsl (nocpeutHocms uamepeHs)

Aa = \/Aa 2 = \[(a?) — (a)?




[IycTh mpoBENEHO 7 U3MEPEHUN BEIMYUHBI X. Torga 3a JIydllyr0 OLEHKY HMCTUHHOIO
3HAUCHUS pe3yIbTaTa U3MEPEHUN MPUHUMAETCS CpeAHEE apUPMETUIECKOE 3HAYCHHE

1

(=3

[IC X, — PE3YABTaT i -TO U3MEPCHHUS

CpenHert KBaapaTUYHOW MOTPEMIHOCTHIO HA3bIBACTCS] BEJIMUNHA

S () -x

S — i=1

n

n-1

TI€ # — YHUCJIO HAOIIOIEHUIA.

Ecnu uncio HaOmoAeHU O4€Hb BEJIUKO, TO MOJBEPKEHHAS CITyYalHbIM
KOJICOaHUsIM BEJIMYMHA S CTPEMHTCS K TIOCTOSIHHOMY 3HAYCHUIO O

o = [im5,
n—
S = jn_ — CpeIHsIsl KBaJpaTudHasi MOTPEIIHOCTh CPEAHETO apu(PMETHUECKOTO
7

(603pacmanus mouHoCmu Npu pocme Yucia HabarooeHu)



JloBepUTEIbLHBII HHTEPBAJI

@ =0,68 @ =0,95 @ =0,99
n ta n n o,n n o,n
2 2,0 2 12,7 2 63,7
3 1,3 3 43 3 9,9
4 1,3 4 3,2 4 5.8
5 1,2 5 2,8 5 4.6
6 1,2 6 2,6 6 4,0
7 1,1 7 2,4 7 3,7
8 1,1 8 2,4 8 3,5
9 1,1 9 2,3 9 3,4
10 1,1 10 2,3 10 3,3
15 1,1 15 2,1 15 3,0
20 1,1 20 2,1 20 2,9
30 1,1 30 2,0 30 2,8
100 1,0 100 2,0 100 | 2,6
[ycts Y =a% +bx, Y _
- ax,
Az
Ilycte V= ~. »Torma

o= o

2

Axy
2%,

B

In y =%(]na +3lnx; —Inx,);

Ax

— et — xkodddunuedt CTpIOICHTA.
chn ‘ta,ns : an (1)(1) H a

AOCOJIIOTHASA NMOTPEIHOCTh
Ar = A2, + A

cucm

OTHOCHUTEJIbHAA MOTPEIIHOCTD

3:&

)
BobluunciieHue KOCBEHHON MOTrPElIHOCTH

S il (6.5 S o

2
" (af " (3ln f
Ay =I5 | Zear, 5= Ar,
Y =12 3 & N
af

o, ~ JacTHas MPOM3BOAHAs (pyHKIMH f TIO apTyMEHTY X,

1=1

i

a; ;7)’: Ay =J(a - & Y +(b- A,y )
2

lny 3  dlmy 1

6361 23’(1 ¢ &2 ZXQ .

1



Kunemaruka IMOCTYIIATCIIbHOI'O ABUKCHUA

® Ilonoxenne marepuasibHOH TOYKH B IPOCTPAHCTBE 3aJaeTcsl pa-
IUYyCOM-BEKTOPOM [

r=ix+jy4kz,
rae i, j, k — enquHnYHEIe BeKTOPHI HanpasJ/enuii (opTel); X, ¥, 2 — Koop-
JIUHATBl TOUKH.

KuHemaTHueckHe YpaBHeHHs [ABHXKEHHS B KOODAMHATHOH (opMe:

x=F(0); y=f2(8); 2=} (1),
rae t— BpeMmd.
® CpenHsss CKOpPOCTb

Ar
<V> :E 5

rie Ar — mepeMellleHHe MaTepHaJbHOH TOUKM 3a HHTepBaJ BpeMeHH
At.
CpenHsisi myTeBasti * CKOPOCTb

As
<U> ZKZ' ’

rie As — nyTh, NPOHJeHHBIH TOUKOH 3a HHTEpBaJ BpeMeHH Af.



MrHoBeHHass CKOPOCTD

de . .
V=-g=1v,+ jo,+ kov,,

_ dx | dy .

e Uy =-q7> Y=g Y=g
KOOpPAHHAT.

MoayJab CKOpPOCTH

v:Vv§+v§+ Vi,

@® YckopeHue

dv . .
=—=la, -+ ja,+ ka,,
du, . dvy do,

e a,=—g > %Y= > %~q

OCH KOOpJAHHAT.

IIPOEKIUN CKOPOCTH V Ha OCH

— TMPOEKIHH YCKOpPeHHs a Ha



Monyab yckopeHusi
a=V al+ai+a.

[Ipu KpuBOIMHEHHOM ABHAKEHHH YCKOPeHHEe MOKHO IPEeJICTABUTDb KaK
CYyMMY HOpPMaJIbHOH a, ¥ TaHreHUHaJbHOH ar

cocraBadtomux (puc. 1.1): "’r
a=a,-}a,. i i
Mojynu aTtUX yCKOpeHWH: @n a
2 d —
an:%; ar:—"g;i; a=l/a,2z+a%, Puc. 1.1

rie R — panuyc KpPHUBH3HBEI B JAHHOH TOUKE TPAaEKTOPHH.

® Kunemaruueckoe ypaBHeHHe pPaBHOMEPHOro JBHUXKEeHHS MaTe-
pUaJbHOH TOYKU BJAOJL OCH X

X=X, 0L,

Tle Xo — HavaJbHasi KoopjauHara; ¢ — Bpems. IIpn paBHOMepHOM xBU-
JKeHUH

v=const u a=0.

® KuHemarnueckoe ypaBHeHHe DaBHONEPEMEHHOTO JBMXKEHHA (a=
=const) Boab ocH x

x=Xx,+0,t+at?2,

rje v, — HauaJbHasd CKOPOCTb; { — BpeM4.
CKOpOCTh TOUKHM NPU paBHOIEPeMeHHOM ABHKEHHH
v=u,+at.



T - Cooprux 3a0au Tpoghumosoti

1.7. B TeueHHe BpeMeHH T CKOPOCTb TeJa 3ajaeTcst ypaBHe-
i? upem Buga v=A-+4 Bt +Ct? (0 < 1). Onpenenutsb
CPe/IHIOI0 CKOPOCTb 3a NPOMENKYTOK BPEMEHH T. [(v) =

Br Ct*
T _A+2+3]

1.11. [lepBoe Tes0 GpOLIEHO BEPTHKAJIBHO BBEPX C HauaJbHOH’
Y CKOpOCTbIO Ug=>5 M/C. B TOT e MOMEHT BpeMeHH BEpTH-

KaJbHO BHH3 € TOH XKe HayaJIbHOH CKOPOCTbIO H3' TOUKH,
COOTBeTCTBYIOLLEH MAaKCHMaJbHOH BEeDXHEH TOYKe MoJeTa

hmax T€pBOTrO TeJsa, OPOLIEHO BTOPOE TEJO. OnpeneaunTs:
1) B Kako# MOMEHT BpPEMEHH ¢ Tena BCTPETATCH, 2) Ha
KAKOil BbICOTE€ A OT MOBEPXHOCTH 3eMJH NPOH3OHJAET 3Ta
BCcTpeua; 3) CKOPOCThb Uj NEPBOro TeJa B MOMEHT BCTPEUH,
4) CKOpOCTb U2 BTOPOro TejJa B MOMEHT  BCTPEYH.

1) 127 mc; 2) 56 cm, 3) 3,75 m/c; 4) 6,25 m/c]



1.17. C 6amnu BuicoToif h==30 M B ropu3OHTaJbHOM HAIpaB-

JeHuH GpoIIeHO Teao ¢ HayanbHOH CKOPOCTbIO Uo==
* = 10 m/c. Onpepenutb: 1) ypaBHeHHE TPAEKTOpHH TeJa
y(x); 2) ckopocTb ¥ Tesa B MOMEHT NnajleHHdA Ha 3eMJ10;
3) yros ¢, KOTOpbIH 06pasyer 3Ta CKOPOCTh ¢ FOPH3OHTOM

B TOYKE €ero MnajeHHs. [1) ym-f-—z—xQ; 2) 26,2 M/c;
vo

3) 67,8° ]

Y| - Coopnux 3aoau Yepmosa-Bopobvesa

1.15. [IBuKeHUs1 ABYX MarepHUanbHbIX TOYEK BHIPAXKAIOTCA ypaBHe-
HUAMU:

x1=A+Bit4-C, 2, xzzAz‘l‘th‘l‘Cztz,

D e 4,=920 M, A,=2 v, By—Bi=2 mlc, Ci——4 m/c?, C,—0.5 w/c®.

B Kakoll MOMeHT BpeMeHH ¢ CKOPOCTH 3THX TOYeK OYAYT OJHHAKOBLI-
Mu? ONpesie/iuTh CKOPOCTH Uy M Uy H YCKOPEHHS 5 U @ TOYEK B 3TOT MO-
MeHT.



Y

1.25. Touka gBuKeTCs MO MPSAMOH COTVIaCHO ypaBHeHHI0 x=A¢-+ Bf®,

rie A=6 M/c, B=—0,125 M/c3. Onpenenurb CpelHIOID NYTEBYIO CKO-
) pocTb (v) TOUKHU B HHTepBaJje BpeMeHH oT £, =2 ¢ Jio £,=6 c.

|

10 KPHUBOH C MOCTOSHHBIM TaHIeHIHaJbHBIM
yckopeHueM a;=0,5 M/c?. OnpemeauTb MOJHOE YCKOpPEHHE @ TOYKH Ha

2) yuacTKe KPHBOH C PaAMycOM KPHUBU3HEI R=3 M, ec/ii TOYKa JBHKeTCS
Ha 3TOM V4YacTKe CO CKOPOCThbIO v=2 M/C.
q

1.29. Touxa 1ILBH}KeTIC$'ID

1.34. Tlo myre oxkpyxkHoctu paauycoM R=10 M aBuxkKercs TOUKa.
B HekoTOpellfi MOMEHT BpeMeHM HOpMaJbHOE YCKOPEHHE TOYKH ap,=
> =4,9 M/c?, B 5TOT MOMEHT BEKTOPHI IOJHOTO ¥ HOPMAJBHOTO YCKODEeHUH

o6pasyioT yroa ¢=60°. HaliTu cKopocTb v U TaHreHIHaJbHOe yCKOpe-
HHUE Q; TOUYKHU.

Y

1.48. KameHb OpoOLleH ¢ BBILIKH B rOPHU3OHTAaJbHOM HaIlpaBJeHHH
C HayaJbHOH cKopocTbio U,=30 M/c. Onpeneautb CKOPOCTh U, TaHIeH-

I HaabHOe a; U HOpMaJbHOE @, YCKOpeHHA KaMHS B KOHUEe BTOPOH CEeKYH-
Jbl MOCJe HauaJia JBUMKEHHUS.



- Cooprux 3a0au Mpooosa

1.10. IIpa Tena GpOCHJIH ONHOBPEMEHHO H3 ONHOH TOUKH:
OIHO — BepTHKaJIbHO BBepX, Jpyroe — noj yraom $=60°
K ropusoHTy. HauanbHasi ckopocTh Kaxkzaoro Teqa v,=25 m/c.
[Ipenebperasi conpoTHBIEHHEM BO3[yXa, HaAHTH pacCTOSHHe
Mexay Teqamu 4Yepes £=],70 c.

U] 1.20. Pagnyc-BeKTOp 4YacTMILI MeHSIETCSI CO BpemeHeM ¢

no 3akoHy r=bf{(l—af), roe b — nocTosiHHLIE BEKTOp, O —
NoJIOKUTEJIbHAsE TocTosiHHast. Haiitu:

a) CKOPOCTB V H YCKOPEHHE a YacTHMIbLI B 32BUCUMOCTH OT
BpeMeHH;

6) npoMexyTOK BpeMeHM Af, no MCTeUeHHH KOTOPOIrO Ya-
CTVLIA BepHEeTCs! B UCXOJIHYIO TOUKY, a TaK¥Ke NYTb S, KOTOPHI
OHa TNPOHJET NPH 3TOM.



) ¢

1.23. Touka mBMIKeTCHs, 3aMel/fAACh, MO NPAMOH C YCKO-
pEHHEM, MOAYJb KOTOPOro 3aBHCHUT OT €€ CKOPOCTH U Mo 3a-
KOHY a=al/ v, e @ — nonoXuTeNbHas NocTosHHasA. B Ha-
yanbHBIH MOMEHT CKOPOCTh TOYKH paBHA v,. Kakoit myTh oHa

npoHijier O OCTAaHOBKH? 3a KaKoe BpeMsi 3TOT NyTb Oyjer
npoHIeH?

'1.32. [lymka ¥ uenb HaXOASTCS HA OJHOM YDOBHE Ha pac-
crosiupy 5,10 kM Apyr or apyra. Hepes CKOAbKO BPEMEHH
CHaDSII C HauaJbHOH CKopocThbio 240 M/C JOCTUrHET LEJIH?



JlomaniHee 3aJaHue

1.8//1.12//1.30
1.24 //1.33 // 1.49

Caenywimas tema:
«Kunemamuxa epawamenbno20 08UNCEHUS

1.50 1 manee

n 1.37-1.52

lIposepra domawnezo 3adanus!



