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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Hemssmu  muctmruimabl - «Du3nMkay — SBISIOTCS  ydacTHe B (DOPMUPOBAHUU
npoecCHOHANBHBIX KOMIETEHIIMH CHeNUalbHOCTH «MaTeMaThKa UM KOMIIBIOTEPHBIE HAYKH)
MOCPEACTBOM Tepe/ladll HEOOXOAMMBIX 3HAHHM, Pa3BUTHS COOTBETCTBYIOIIMX HABBIKOB U
YMEHHH B X0JIe Ipolecca U3y4eHHs TUCHUIUINHBI, 00YCIOBIEHHBIX CIEHU(PHUKON ee coepKaHus
U 3a7a4. J[aHHBI Kypc 3HAKOMHT CTYJIEHTOB C OCHOBaMHU OOIIeH (QU3UKH, pa3BUBAET KPYro30p
JUIsl ODUEHTALMH B MUPE COBPEMEHHOM TEXHUKH.

2. MecTO AMCUHUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHasi AUCIUILIMHA OTHOCHTCS K 4acTW 00pa30BaTEeNbHOM MpOrpammel, GpopMupyemon
y4aCTHUKaMU O00pa3oBaTelIbHBIX OTHOIICHWU. [lucuuminHa BkItouaeT pazzaensl «MexaHukay,
«Momnekynsipaast pu3uka», « ITCKTPHUUECTBO U MATHETU3M», «ONTHKAY.

W3ydyeHue NUCUUIUIMHBI Oa3upyercs Ha 3HAHMSIX, YMEHHUSX U HaBbIKax, C)OPMUPOBAHHBIX B
pe3yabTaTe OCBOCHMS CTYIEHTAMH WIKOJIHHOW 00pa3oBaTelibHOW mporpammbl. Jjisi ocBoeHUs
JAaHHOW JUCHMIUIMHONW CTYICHTHl JOJDKHBI 00NajaTh 3HAHMSMH [0 MaTeMaTUKe B oObeMme
IIKOJIbHOM IPOrpaMMbl, MPOSIBISATH HACTOWYMBOCTb, LIEJICYCTPEMIJIEHHOCTh U WHULMATHUBY B
nporecce 00y4eHus.

OO0mme TpeGoBaHUs K BXOJAHBIM 3HAHUSM, YMEHUSM H TOTOBHOCTSIM CTYACHTOB:

1) ctynenTsl 00aar0T HaBBIKAMH OOYYEHHs, HEOOXOAUMBIMH [Jisl TONYyYEHUS albHEHIIEero
oOpa3zoBaHus;

2) CcOOTBETCTBHE OOMICKYAbTYPHBIX M NPOGECCHOHATIbHBIX 3HAHHM, YMEHHI W HaBBIKOB
IPEIUIECTBYIOLIEr0 Ipolecca OCBOEHUS 0o0Opa3oBaTeNbHOM mporpaMmbl  TpeOOBaHUIM
oOpa3zoBatenbHOro crangapra cnenuanbaoct 02.03.01 «MaremaTuka U KOMIBIOTEPHBIC HAYKH
3) cTyAeHTHI 3HAIOT, IOHUMAIOT U CIIOCOOHBI MCIOJIB30BATh OCHOBHBIE MOJOXKEHUS U METOJbI
JUCUUIIIMHBI «DU3HKaAY.

[Tomy4yeHHble 3HaHUS, HABBIKK W YMEHHUS HMCIOJB3YIOTCS MPH MPOXOXKICHUU MPEIIUTIOMHON
MPAKTUKHU U B XOJI€ BHIMIOJIHEHHSI BHITYCKHON KBaIU(DUKAIIMOHHOW PabOTHI.

3. [lnanupyemble  pe3yJbTaTbl  O0y4YeHHs] MO JHCHUIUIMHE, COOTHECEHHbIEe €
IVIAHNPYEMBIMH Pe3yJIbTATAMM OCBOCHHUSI 00pa30BaTeJbHOMH NPOrPaMMbl

IIponiecc u3ydyeHus NUCUUILIMHBI HAalpaBjieH Ha (OPMHUPOBAHUE CIIETYIOIUX 3JIEMEHTOB
komneteHMi B coorBerctBuu ¢ ®PI'OC BO, OIl BO u nmpuoOpereHust cienyromux 3HaHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1A TEIbHOCTH:

Dopmupyemas Nuaukarop 10CTHKEHUSA Ilepeuenn
KOMIIeTeHIUsI KOMIeTeHINH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(koa u opmyIHpPOBKA) (kox u hopMyJIIPOBKA)
IIpodeccnonanbHble KOMIIETEHINH
IIK-1 H-IIK-1.1 3HaTh:
Crnocoben Ob6namaer 6a30BEIMHU - OCHOBHBIE 3aKOHBI KJIACCUYECKON
JIEMOHCTPHUPOBATH 3HAHUSIMU, IOJTYYEHHBIMU B (huzukwy;
0a30BBIE 3HAHUS 00JacTh MaTeMaTUIECKHUX H - OCHOBHBIC IPUEMBI I METOBI
MaTeMaTUYeCKUX U (M) ecTeCTBEHHBIX HAYK, MaTeMaTHYECKOTO MOJIEITHPOBAHHUA,
€CTECTBEHHBIX HayK, MIPOrpaMMHUpPOBaHUA U Kacatomuecs mpogecCHOHATbHON
OCHOB WHPOPMALMOHHBIX JIeSATEIbHOCTH
MPOrPaMMHUPOBAHUS U TEXHOJOTHH
UHPOPMAITUOHHBIX HU-MK-1.2 YmeTn:
TEXHOJIOTHH YMeeT HaxouTb, - aHATM3UPOBATh (PU3NYECKUE SIBICHUS




(bopMyIHpOBaTh U peIIaTh
CTaHJapTHBIC 3a]a4H1 B
cOOCTBEHHOH HAay4YHO-

CaMOCTOSITETILHO pa3padaThiBaTh U
aHaJIM3a MaTeMaTUICCKUX MOJICIICH TSt
3a51a4 npodeccuoHaIbHON

HMeeTt MpakTUYECKUN OIIBIT
Hay4HO-UCCIIEI0BATENbCKOM
JESATENIBHOCTH B MATEMATHKE U
nHPOpPMAaTHKE

HCCIIEI0BATENLCKOM JIESITENHHOCTH.
EATENHHOCTH B MaTEMAaTHKE U

nHpOopMaTHKE

HU-1IK-1.3 Biagers HaBBIKAMM:

- peuIeHus 3a/1a4 Mo Pa3ITuIHbIM
pazzenam Kypca (Qpu3uKy.

- HAYYHOU JUCKYCCUU U
apryMEHTUPOBAHHOTO JOKa3aTeIbCTBA
COOCTBECHHOM TOYKH 3PCHIUS

- oa(ppexTrBHON pa3pabOTKH 1 aHAIH3a
MaTeMaTHYECKIX MOJAENIEH sl peleH s
3aj1a4

4. O0bem, CTPYKTYpa U cofepKaHHue TUCHUIIINHBI

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTaBIsAeT 5 3aueTHbIX equnui, 180 akax. Jaca.

Buabl yueOHbIX 3aHATHIH,
BKJIIOYAS CAMOCTOSITEILHYIO
padoTy CTy1eHTOB,
U UX TPY/0E€MKOCTh
(B akasileMH4eCKHX 4aCaxX) ®opmbl TEKYLIEr0
e KOHTPOJISI YCIIEeBA€MOCTH
N Tembi (pazneni) s KounrakTHas padoTa P y
= v
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1. |MexaHuka 7 8 8 2 15 OHTpOJILHAA paboTa
2. |MonekymnsipHas pu3nKa 7 8 8 2 15 |KoHTponbHas paboTa.
0,3 | 5,7 [3auer
Bcero 3a cemecTp 16 | 16 4 10,3] 357
ONEeKTPUYECTBO U KorrporsHaz
1. p 8 8 10 2 18 |paborta/lHnuBuyanpHOE
MarHeTH3M
3aJ]aHue | T.JI.
KontponbHas pabora/
2. |Omruka 8 8 6 2 18 |MHmuBMayalbHOE 3a/1aHUE
U T.J.
2 105 33,5 |9k3amen
Bcero 3a cemecTp 16 | 16 6 |05 695
HUTOI'O 32 | 32 10 | 0,8 | 105,2

Conep:xanue pa3/iesioB IUCHUIIHHBI:

Pa3zgen 1. Mexanuka

1.1 Mexanuka u cnenuaibHasi TEOpUsi OTHOCUTENbHOCTH. KnHemMaTnka MaTepuaabHOU TOUYKH U

TBCPAOTO TECJA.




1.2 [IpyHUIMT OTHOCUTEIHHOCTH U TipeoOpa3oBanust koopauHat. ClieAcTBUS U3 PeoOpa3oBaHHMA
Jlopenua.
1.3 3aK0oHBI TUHAMHKH.
1.4 3akoHBI COXpaHEHHUS.
1.5 JIBu>keHue B MOJI€ TATOTCHHS.
1.6 JIBrkeHue Tes IepeMEHHON MacCHhl.
1.7 lunamuka TBepJI0TO Tea.
1.8 JIBukeHue B HEMHEPLUAIbHBIX CUCTEMAX OTCYETA.
Pa3nea 2. Monekynspaasg ®@u3nka ¥ TepMOJAUHAMHUKA.
2.1 BBenenue.
2.2 MonexkynspHO-KMHETUYECKasi TEOPHSL.
2.3 IlepBoe Ha4Yan0 TEPMOJIMHAMUKH.
2.4 Bropoe Hayajlo TEPMOJIMHAMUKH.
2.5 Crardusuka.
Pazjen 3. DiekTpu4ecTBO U MArHeTHU3M.
3.1 Benenue. DneKTprUecKoe Mojie HEMOABUKHBIX 3apsii0B B BAKyyMe.
3.2 IloTeHIMaNBHOCTD JEKTPOCTATHUECKOTO 1MOJIs1. [IpOBOIHUKH B 3JIEKTPUUECKOM ITI0JIE.
3.3 Dnektpuyeckoe noJie B Beulectse. [10CTOSTHHBIN 371€KTPUYECKUNA TOK.
3.4 MarauTHoe 1oJie B BaKkyyMme. DJIeKTPOMArHUTHASE MHIYKIIHSL.
3.5 [lepemMeHHBIN AEKTpUUECKUNA TOK. Y paBHEeHUsT MakcBea.
3.6 DHeprus 3JIeKTPOMAarHUTHOTO T0JIA. DJIEKTPOMArHUTHBIE BOJTHBI.
Paznen 4. BosaiHoBbIe ponecchl M ONTHKA.
4.1 Beenenue.
4.2 I'eomeTpuyecKas ONTHKA.
4.3 BosiHOBbIE CBOMCTBA CBETA.
4.4 KopriyckynsipHbIE CBOMCTBA CBETA.
4.5 lonsipu3zanus cBeTa.
4.6 BonHOBBIE CBOMCTBA YACTHUI] BEIIECTBA.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MHA, B TOM YHCJI€ TEXHOJOIHHU IJICKTPOHHOI0 oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOI'MH, MCHOJb3yEMbI€ IPH OCYIIECTBJICHUU
06p330BaTeJ'lI)HOFO npouecca mo TMCHUMIJIMHE

B npouiecce 06yueHust HCMOIB3YIOTCS ClleAyomne o0pa3oBaTelbHbIE TEXHOIOTHH:

AKafieMH4ecKas JeKIHs C 3JIeMEHTaMH JIeKIHH-0ecebl — I0CIEA0BATEIbHOE H3JI0-
JKEHUEe MaTepuasa, OCYIIECTBISEMOE€ MPEUMYIIECTBEHHO B BHUJE MOHOJOra IpernojaBaTelis.
OneMeHThl JieKIMu-Oecenbl 00eCHeunBalOT KOHTAKT MpernojaBareis ¢ ayAuTOpUeH, 4YTo
MO3BOJIIET TNPUBJIEKATh BHUMAHUE CTYJIEHTOB K Haubojiee BaXXKHbIM TE€MaM JHUCLUILIMHBI,
aKTUBHO BOBJEKaTb MX B Y4eOHBIN mpolecc, KOHTPOJIUPOBATh TEMI H3JIOXKEHHUS Y4eOHOro
MaTepuaia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSTHSI.

IIpakTnyeckoe 3aHsATHE — 3aHATHE, IOCBSIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN H
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHbBIX Ha JIEKIIUU 3HAaHUH.

KoncyabTanum — BHJ y4eOHBIX 3aHATHH, SBIAIOMIMKACA OXHOW M3 (QOPM KOHTPOJIS
CaMoOCTOSITENIbHOM ~ paboThl  CTyAeHTOB. Ha KOHCynmpTamusix MO Mpock0e CTYJIEHTOB
paccMaTpuBaIOTCST Haubojee CIOXKHBIE MOMEHTBHI HpPHU OCBOEGHHHM MaTepuana JUCHUIUIMHBL,
npenojaBaTesib OTBEYaeT Ha BONPOCHI CTYIEHTOB, KOTOpbIE BO3HHUKAIOT y HUX B Ipoliecce
CaMOCTOSITENIbHON PaOOTHI.



6. IlepeyeHb HMH(POPMANMOHHBIX TEXHOJOTHMil, MCHOJIb3yeMbIX HPH OCYLIECTBJIECHHH
o0pa3oBaTeIbHOIO MpoLecca MO JHCHMILIMHE, BKJIKYasg IepeYyeHb JHLIEH3HOHHOIO
NPOrpaMMHOIo obecrniedeHus1 ¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

B mpomecce ocymectBieHuss 00pa3oBaTENBHOTO — Mpomecca MO  JUCIUIUIMHE
UCIIOJIB3YIOTCS:

i (hopMHUpPOBAHUS MATEPHAIIOB JIJISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOBEICHUS
IIPOMEXKYTOYHOM aTTeCTaI|y, U1 GOPMHUPOBAHUSA METOAMYCCKUX MATEPHAIIOB 10 JTUCIUILINHE:

- nporpammel Microsoft Office;

- u3garenbcekas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX MNPO(PeCcCHOHAIBHBIX 0a3 JAaHHBIX H HH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM, UCIIO0JIb3yeMbIX NIPH OCYNIECTBIEHNH 00Pa30BaTeJIbHOI0 MpoLecca mno
AUCHUILINHE

B mpouecce ocymectBieHuss 00pa3oBaTeNBpHOrO  IMpolecca MO JUCIHUIUIMHE
UCIIOJIB3YIOTCS:

- ABToMaTH3upoBaHHas OnOmoTeuHo-uHpopMannonHas cucrema «kbYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrnekTpoHHas OubaroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnektpoHHas OubnroTevnas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHast OubmoTeyHas cucreMa «KOHCYyIbTaHT CTyIEeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONOJHHUTEJbHOH Yy4yeOHOW JMTepaTypbl, pecypcoB
HHGPOPMANIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn  «UHTepHeT», HEOOXOAUMBIX Js
OCBOCHHUS TMCHMILINHBI

a) OCHOBHAasl JIUTEPaTypa
1. Jlenenen A. H. ®usuka. - Mocka: PUSMATIIUT, 2005.
Knura 1. Mexanuka:
https://www.studentlibrary.ru/ru/doc/ISBN5922104616-SCN0000/000.html
Kuwra 2. MonekynsipHas ¢u3rka U TEPMOAMHAMHUKA:
https://www.studentlibrary.ru/ru/doc/ISBN5922104624-SCN0000/000.html
Kunwra 3. DnexTpoMarserusm:
https://www.studentlibrary.ru/ru/doc/ISBN5922104632-SCN0000/000.html
Kuwra 4. Kone6anus u Bonasl. OnTuka:
https://www.studentlibrary.ru/ru/doc/ISBN5922104640-SCN0000/000.html
2. Uponos U. E. 3amaun no obmeit ¢usuke: yued. mocodbue - Mocksa: Jlaboparopus
3HaHUH, 2017. https://www.studentlibrary.ru/ru/doc/ISBN9785001014911-
SCNO0000/000.html

0) 1OMOJIHUTE/ILHAA JIUTEpaTypa
1. CuByxwuH [[. B. O6uwmii kypc ¢pusuku: yuaed. mocodue ans By30B - M., DUSMATIIUT,
2006.
Tom 1. Mexanuka:
https://www.studentlibrary.ru/ru/doc/ISBN5922102257-SCN0000/000.html
Towm 2. TepMoarHaMHKa ¥ MOJIEKYJIsIpHAs (DU3MKA!
https://www.studentlibrary.ru/ru/doc/ISBN5922106015-SCN0000/000.html
Towm 3. DnexkTpuyecTBo:



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://www.studentlibrary.ru/ru/doc/ISBN5922104616-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922104624-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922104632-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922104640-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785001014911-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785001014911-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922102257-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922106015-SCN0000/000.html

https://www.studentlibrary.ru/ru/doc/ISBN5922106015-SCN0000/000.html

Tom 4: Ontuka
https://www.studentlibrary.ru/ru/doc/ISBN5922102281-SCN0000/000.html

2. Tamm, U. E., OCHOBBI TeOpHH JEKTPUUECTBA: TTocoOue it pu3. (HaKyIbTeTOB YH-TOB,
M., DUBMATIINUT, 2003. https://www.studentlibrary.ru/ru/doc/5-9221-0313-X-
SCNO0000/000.html

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl VIS OCYIIeCTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JMCUMUIINHE

MartepuanbHo-TexHU4YecKas 0a3a, HeoOXoqumasi AJis OCYILIECTBICHHsI 00pa30BaTEeIbLHOTO
rpolecca 1o AUCLUIUIMHE BKIIOYAET B CBOM COCTAB CIELUAIbHBIE IIOMELICHUS:

- yueOHbIE ayIUTOPUU IJIs IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHSI TPAKTUYECKHUX 3aHATHN (CEMUHAPOB);

- yueOHBIE ayIUTOPUU AJIsl IPOBEACHUS TPYIIIOBBIX U MHIUBUYaIbHBIX KOHCYJIbTALIUN;

- yueOHbIE ayIUTOPHHM Ui TPOBEACHUS TEKYIIEro KOHTPOJS H IMPOMEKYTOUYHOM
aTTeCTaluu;

- MOMEUICHHUS JJIsl CAMOCTOSITENTbHON pabOThI;

- IOMEIICHUs JUI1 XpaHEHUsT M MNPOPUIAKTUYECKOTO OOCITYKUBAHUS TEXHHUYECKUX
CpeACTB O0yUYECHHS.

CreuuanbHble TOMEUICHUS YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIY>KallUMH JIJIs
npezcTaBiIeHus yueOHoi nHpopManuy 60IbIION ayAUTOPHUH.

[TomemieHust AJis CaMOCTOSITENIBHON pabOThl OOYYArOMIMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOYKHOCTHbIO MOJKIIIOUeHUs: K cetu «MHTepHer» u obecrneueHueM JocTyna K
3EKTPOHHON MH(pOpMalMOHHO-00pa3oBaTenbHoi cpene Apl'Y.

ABTOp:

JIOLIEHT KadeIpbl HAHOTEXHOJIOT UM B AJIEKTPOHUKE, 1.().-M.H. O.C. Tpyuun


https://www.studentlibrary.ru/ru/doc/ISBN5922106015-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922102281-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/5-9221-0313-X-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/5-9221-0313-X-SCN0000/000.html

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«Pusznka»

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TeKYIIeld ¥ MPOMeKYTOUYHOI aTTeCTAIIMH CTYIeHTOB
Mo AUCHUILINHE

1. TunoBbie KOHTPOJIbHBIC 3a/IJaHUA WX UHbIC MaTCpPHUAJIbI,
HCII0JBb3YEMbIE B IIpOLECCE TeRymeﬁ aTTeCTallumn

3ana}mﬂ JJIS1 CAMOCTOATEIbHOM paﬁoTbI
«KunemaTuka MOCTynmaTeJIbHOIr0 M BpalaTe/JIbHOI0 [[BPI)KCHHﬁ»

Bapuant 1
1.0OnpenenuTs BEKTOPHI JMHEHHOW CKOPOCTH, YCKOPEHMSI PAKEThl U UX MOJIYJIU 4Yepe3 2 C
nocjae  Hayajga  JABMJKEHMs, €ClIM €€  JIBUKEHHE MOYKHO  OIMCaTh  3aKOHOM:

— 2% 2= e

r=3t1+4t°j+7k

JlaiiTe XapaKTepUCTUKY JBUKECHUS.

2. Tlo u3BeCTHBIM KOOpAMHATaM Te€la B HPSIMOYTOJIbHOM CHUCTEME KOOpAMHAT HaWTU

ceprueckre KOOpAMHATHI U caenath yepTex: X=10m, y=15m, z=-5m
3. 3aBHCHMOCTH IIPOIJEHHOr0 TeIoM IyTH S OT BpeMeH:H ! JaeTcs ypaBHEHHEM

S = A—Bt+ct2, rme A=6m;B=3m/c;c =2m/c*. Haittn CKOPOCTb |
YCKOpEHHE B MOMEHT t=3¢, CpEIHIOI CKOPOCTh M YCKOPEHHE B MHTEpBaje oT lc 10 4¢ u
0CTPOuTH Ipaduku myTH, ckopocty u yekopenus mis 0 < ¢ < 5¢ uepes 1c.

4. Koneco paguycom R = 10 cM BpaIaercst Tak, 9TO 3aBUCHMOCTb yIiia TIOBOPOTA OT BPEMEHU

3 o
3ayaercs ypapHenueM O = 3+ 2t +t°, pan. Jng Touek, nexamux Ha 060/€ Kojleca HaWTH

3HAYCHUS CICAYIOIINX BETUYUH (Uepe3 2 ¢ Mocie Havaja JABM)KCHHS): a) YIII0BOM CKOPOCTH;
0) JTMHEWHOW CKOPOCTH; B) YIJIOBOIO YCKOPEHHS; ') TAHI'CHLUAIBHOTO YCKOPEHHMS; 1)
HOPMAaJIFHOTO YCKOPEHUS; €) TIOJTHOTO YCcKopeHus. ClenaTh pucyHOK.

Bapuanr 2

1.Yactuna mamxkercst ¢ yckopenuem: a = 6t1 +4] +12t%k M/c®. B moment BpPEMECHH

t= O JaCcTulla IMMOKOWJIACh B Hadalle KOOPAHHAT. Haiitu MOAYJb CKOPOCTH YaCTHULbI U

paccTosHHe OT Hayala KOOpAMHAT B MOMEHT Bpemenu t=2C. Jlaiite XapaKkTepUCTHKY

JIBUKECHUS.

2. Tlo u3BecCTHBIM KOOpAMHATaM Tejda B MPSIMOYTOJIBHOM CHUCTEME KOOpPAMHAT HaWTH
ceprueckre KOOpAUHATHI U clIeNaTh 4epTex: X=7M, y=10m, z=10m

3. ABTOMOOWIBL JBMXKETCA M0 3aKpYIJIEHUIO II0CCEe, HMEIOIIEMY paJuyC KpPUBU3HBI

R =50m. VpaBHeHue JBHKEHUSI aBTOMOOWIIS S(t)= A+ Bt +Ct’, e
A=10m;B=10m/c;C=-05m/¢*.  Haiitn: CxopocTh aBTOMOOMIIS V ,ero

TaHTCHIMaJpHOE (I ,HOpPMallbHOE d, W TOJHOE d YCKOPDEHHS B MOMEHT BPEMEHH

t =5c¢.Jlnmay nytn S aBromoOuns 3a wmaTepBan Bpemenu 7 = 10cC,orcumrammsli c

MOMEHTA HayaJla JBHKCHHUS.
4. Touka IBHXKETCS MO OKPYXHOCTH paauycoM R = 10cM. 3aBUCHMMOCTH yriia MOBOpPOTa OT

BpeMeHH BbIpaxkaeTcs ypaHennem O(t) = t° +2t> =3t + l,pan. Haiitu yrnosyro



CKOpPOCTh (D, YIVIOBOE YCKOpPEHHE &, MOAYJIb JIMHEHHOM CKOPOCTH V, HOPMaJbHOE a,,

TaHI€HIHMATLHOE & . U MOJHOE YCKOPEHHs @ B MOMEHT BpeMenu t = 1¢. Cuenath pucyHOK.

«/IlmHAMHUKA MOCTYNATETbHOTO IBUKEHUSD)
I'pynna A
Nel: Kakoe wiM  Kakue M3  HIWKENPHUBEIACHHBIX  YTBEPXKACHUW  HE  CIPABEIJIUBBI?
I. Cucrema orcyera BKJIIOYAeT B CceOSI TEIO OTCYETA M CBSA3aHHYIO C HHM CHCTEMY KOOpJIWHAT U
BBIOpAaHHBIN CITOCOO cYeTa BPEMECHH.
Il. l'paduk 3aBHCHUMOCTH Tella COBEPIIAIOIICTO PABHOMEPHOE IBHKCHHE, B KOOPIAMHATAX WMEET BHUJI
JIMHEWHOM 3aBUCUMOCTH.
Ill. [Ipu paBHO3aMenJIEHHOM JIBHJKEHHM, BEIMYMHA TOPMO3HOTO MYTH OIPEICISIETCS BEIUYUHOMN
HavyaJIbHOM CKOPOCTU U BPEMEHEM TOPMOKECHHUSI.
IV. YrnoBas ckopocTh XapakTepu3yeT ObICTPOTY U3MEHEHHUS yIiia IOBOPOTAa.
V. Ilepuon obpatieHus onpeeseT Yucao 000pOTOB 3a SIUHUILY BpEMEHH.
A)llulV ~ B) Tompko V C) LILII u IV D)IlluV E)IulV

Ne2: Kakoe 13 HUKENPUBEACHHBIX YTBEPKIACHUN CIIPABEJIMBO?
Teno ABUXKETCS paBHOMEPHO IO OKPYKHOCTH, IPU ITOM:

A) paBHOAEHCTBYIOIIAs CUJIa HE paBHA HYJIO, [IOCTOSIHHA 10 MOAYJIIO0, HO HE 110 HAllpaBJICHUIO;
B) paBHOzeiicTBYIOIIas CHJia HE paBHA HYIIIO, IIOCTOSIHHA 10 HAMPABJICHHUIO, HO HE MO0 MOJIYIIIO;
C) BenuuuHa paBHOACHCTBYIOIICH CHIIBI paBHA HYJIIO;

D) BennunHa paBHOJCHCTBYIOIICH HE paBHA HYIIIO, HO KIMEET OJJHHAKOBOE HAIIPABIICHHUE
YHUCIIEHHOE 3HAYCHUE;

E) BCINYHHA paBHOﬂeﬁCTBYIOIHCﬁ CHJIbI paBHa HYJIIO WJIM TTOCTOSIHHA 1O HAITPABJIICHUIO U
YHUCJICHHOMY 3HAYCHUIO.

Ne3: Kakoe u3 HUKENPUBEACHHBIX YTBEPKIACHUN CIIPABEJIMBO?

A) Bec tena OpolieHHOTO MO/ YTIOM K TOPU30HTY, PaBEH HYIIIO JTHUIIb B BEPXHEH TOUKE TPACKTOPHUH.
B) Wuepiius ABIsleTCS KOJTUYECTBEHHON MEPO Macchl TeJa.

C) Macca - sBasieTCSl BETMUHHOM XapaKTEPU3YIONICH KOJHUYECTBO BEIIECTBA.

D) B Topmo3siiiieM aBTOOyCE, CTOSIININ MTACCAXKHUP OTKIOHSETCS MPOTUB IBH)KCHHS.

E) Macca - sBisieTcsl MEpOit HHEPTHOCTH Tela.

Ne4: Kakne u3 HUOKENIPUBEICHHBIX YTBEPKICHHUI HE CIIPABEINBBI?

|. CucreMa oTcuera CBsi3aHHAsI C TOPMO3SIIUM aBTOMOOHIIEM SIBJISIETCS] HE HHEPIIMAILHOM.

Il. ABTOMOOMIIB , UMeErOLIHI CKOpOCTh 20M/C, Yepe3 HEKOTOPBIN MPOMEXYTOK BpEMEHH UMEET
ckopocth 15m/c. Tlpu aTOM ycroBuu, HaNIpaBiIeHUE PAaBHOICUCTBYIONIECH CUITBI M HAITPaBJICHUE
CKOPOCTH JIBUYKEHUS COHAIIPABJICHBI.

I1l. IHepTHOCTH - 3TO CBOMCTBO TEJI COXPAHSTh CBOIO CKOPOCTh HEM3MEHHOW MTPHU KOMITEHCAIIUN
BHELIHUX BO3JICHCTBHIA.

IV. B uHepimaibHbIX CHCTEMax OTCUETa, M3MEHEHHE CKOPOCTH 00YCIIOBIICHO B3aUMOICCTBHUEM TEII.
A) Tull B) Tulll C) IulV D) IulV E) Iulll

NeS: Kakoe n3 HUKENPUBEACHHBIX YTBEPKICHNUN CITPABEIMBO?

A) Ecnu paBHOACHCTBYIOIIAs CUjla paBHA HYIIO, TO TE€JIO TIOKOUTCS.

B) Ilpu npekparieHun ASHCTBUS HA TEIO CHUJIBI - TEJI0 MTHOBEHHO OCTAHABIMBACTCS.

C) Hampagienue qBIKSHHS Tela BCETIa COBIAACT C HAMPABICHUEM PaBHOICHCTBYONICH CHIIBI.
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D) Ecnu paBHOJCHCTBYIOIIAs CHJIa BO3PACTACT, TO IBH)KEHHE Tejla OyIET ¢ BO3PACTAOIIIM
YCKOpPEHHUEM.

Ne6: Kakoe u3 HHOKETPUBEICHHBIX YTBEPKIACHUM CIpaBeiIMBO 7

A) Yckopenue cBOOOIHOIO MajeHusl, 00paTHO MPOMOPLIUOHATIBEHO CPEIHEN TUIOTHOCTH TJIAHETHI.
B) Benuurna CuiIbl rPaBUTAMOHHOTO B3aUMOICUCTBHS (3alMCaHHas B CTAHAaPTHOM BHIE), HE
3aBUCHUT OT (POPMBI B3aMOICHCTBYIOLINX Tell.

C) Bpems nagenus tena ¢ BeicoTsl H (OT moBepXxHOCTH 3eMIIN), HE 3aBUCHT OT BBICOTHI M1aICHHSI
D) BenuunHa yckopeHHsi CBOOOIHOTO MaicHHs OOPATHO MPOIMOPIUOHATIBHA KBA/IPATy CyMMbI
paanyca IJIaHEThl U BBICOTHI TeJla, Ha/l TOBEPXHOCTHIO MJIAHETHI.

E) BenuunHa nepBoii KOCMHYECKON CKOPOCTH, 3aBUCHT TOJILKO OT Pajryca OpOUTHI TaHHOTO
CIyTHHKA.

Ne7: Kakoe U3 HUKEIIPUBEIEHHBIX YTBEPKIECHUIN HE CIIPaBEAINBO?

A) B cucreme orcuera, CBI3aHHOM € YCKOPEHHO ABIDKYIIUMCS JTH(PTOM, 3aKOH COXpaHEHUS
HMITYJIbCA HE BBIIOJIHACTCA.

B) HanpaBneHHe HUMITYJIbCAa CUJIbI U HAIIPABJICHUEC UMITYJIbCa TE€JIa BCCraa COBIAaJaroT.

C) Ilpu nepexoje U3 OAHON MHEPLUATBHON CUCTEMBI B IPYTYIO HMITYJIBC Tella HE U3MEHSIETCS.
(Cuctemsl ABISAIOTCS 3aMKHYTBIMU. )

D) Cxopocts Tena Bceryia COHaNpaBiieHa ¢ HalPaBICHHEM UMITYJIbCa CHIIBI.
E) Enununeii usmepenuns ummnybca cuibl B Cu siBisiercst H ¢

Ne8: Kakue u3 HUKENPUBEICHHBIX YTBEPKACHUIN CIpaBeIIuBbI?
A) HampasieHue yckopeHuUs BCEr/ia COBMAIaeT C HAlpaBICHUEM NU3MEHEHHUS UMITyJIbCa Tela
B) 3naueHne UMIyIIbCa CHIIBI IIPU TIEPEXO0JIe U3 OJHOW CHCTEMbI OTCYETA B APYI'YIO HE M3MEHSICTCS.

C) HpI/I CTOJIKHOBCHHUH IBYX IIApOB, KOTOPHIC B HayalbHBIA MOMEHT BPEMCHHU HAXOAUJIUCH B
COCTOSIHHHU ITOKOs, CKOPOCTH, IMOJTYYCHHBIC UMU IIPU BSaHMOHeﬁCTBHH, MMPAMO IMPOMOPHUOHATIBHBI UX
MaccaM.

D) Ilpu paBHOMEPHOM JBIKCHUH TeJa 0 OKPYKHOCTH 32 BPEMs , pPABHOE IIECTH MEPHOIaM
oOpallieHus, ”3MEHEHNE UMITYJIbCA TeJla PaBHO YIBOEHHOMY 3HAYEHHIO UMITyJbca Teja.

E) Wmmynbc CHITBI HUKOTIA HE MOYKET PUHUMATh 3HAUYCHHSI PaBHBIC HYJTIO.

Ne9: Kakue u3 HUKETPUBEACHHBIX YTBEPKICHHUM CIIpaBeIIuBbI?

|. [Ipu paBHOMEpPHOM ABHMKEHHH TeJIa IO OKPYKHOCTH, €r0 YCKOPEHHE PAaBHO HYIIIO.

I. IIpu nepexone U3 0AHON MHEPIUAIBHON CUCTEMBI OTCUETA B IPYTYI0, A0COIOTHOE 3HAUEHUE
CHJIBI HE U3MEHSIETCS.

I1l. TIpu paBHOMEpPHOM ABMKEHUHU TeJa IO OKPYKHOCTH, 32 BpEMsI paBHOE 5 mieproaaM oOpalleHus,
MU3MEHEHHE UMITYJIbCa JAHHOT'O TeJla PaBHO HYJIIO.

IV. Eaumumna u3MepeHus SHEpTHHU BEIPAKeHHAs depe3 0cHOBHbIE eaunuisl CH:  krom/c?

A)IulV  B)IIulV  C) Iull D) Iulll E) MlulV

Ne10: Kakue U3 HUKEIIPUBEIECHHBIX YTBEPKICHUN HE CIIPABEJINBbI?

|. HarpaBiienue ummynbca Tejna ¥ yCKOPEHHsI BCEeTa COBMAAAIOT.

I1. ITpu mocTynaTeabHOM JABHKEHHUHU Tella, TyTH MPOXOIUMbIE pa3IMYHBIMU TOUKAMHU 3TOTO TENa -
OJINHAKOBBI.

I11. Macca Tena Ha 1oJiroce ¥ Ha 3KBaToOpe OJJMHAKOBA.

IV. HanpaBienue uMiynbca CHIIbI BCETAa COHAMPABIEHO ¢ UMITYJIbLCOM Tela .
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A) MTulll

B) [ulV C) 1111 D) LIlulV E) Il

«I[HHaMI/IKa MOCTYNnNaTeJIbHOT0 M1 BpallaTe/JIbHOI0 JBMKEHUI»

Bapuanr 1
Nel: Kakue u3 HUKENPUBEICHHBIX YTBEPKICHUIN HE CIIPABEIJIUBBI?
I. Umnynbc - BEeKTOpHAs BEIUYMHA.

1. CI/IJ'Ia, 101 HeﬁCTBHCM KOTOpOﬁ TEJI0 UBMECHSACT CBOKO CKOPOCTH, BCETAa COHAIIPpAaBJICHA C

HaIlpaBJICHUEM HA4aJIbHOW CKOPOCTH.
[II. Umnynbe cuiibl BCerja COHAIMPABIICH C U3BMEHEHUEM CKOPOCTH.

IV. IIpu paBHOMEPHOM JIBHKEHUH 110 OKPYKHOCTH, U3MEHEHUE UMITYJIbCA TEJa 3a IIOJIOBUHY

nepuoja paBHO HYIIIO.

A) IuIV B)Iulll C)IulV D)IIulll E)Iull

Ne2 Kakoii u3 HUXKCIIPUBEACHHBIX BEJIMYHNH COOTBETCTBYET BBIPAXKCHUEC: I'IC. P-UMITYJIBC, V-

CKOpPOCTB, S- AJIMHA

P

3
V& A) Mommnoctu B) Cuite C) Ilnotnoctu D) Pa6ore E) yCKOpeHI/IIO

Ne 3Ha pucynke noka3aHsl MPOEKIIMHA UMITYJIECOB TPEX TEJ OT
BpeMeHU. B kakoM U3 HIKETPUBEICHHBIX COOTHOIICHUM HAXOISTCS
CHUJIbL, JCHCTBYIOLIME HA 3TH TeJia?

A) F>F>F B) Fs<F<Fy

C) F>Fi>F D) Fs<Fi<F E) Fi=F=F3

Px 3

[

Ne 4 Koopaunara Tena u3MeHsAETCsl ¢ TEeUEHUEM BPEMEHU TaK, Kak
MO0Ka3aHOo Ha pucyHKe. Kakoil u3 HUKenpuBeAeHHbIX rpa(puKoB
Han0oJiee TOUHO OTPAXKACT 3aBUCUMOCTh MPOEKIIMU UMITYJIbCA 3TOTO
TeJa OT BpeMEHH?

L J

0
e, K .
(U ts "0 ty t b 0y Ih 13 g t
P,
0 b ty t
A B C D

Ne 5. Kak U3MEeHHUTCS MOMEHT WHEPIIMH JBYX
MaTepHUaIbHBIX TOYCK MaccaMu M, I
eciu ocb OO mepesectu: (1) B monoxkenue |; (2) B

royioxkexnue 11? m e




a) YBEIIMYUTCS, HE U3BMCHUTCS; 0) HE U3MEHUTCS, YBEIIMUUTCS,
B) YBEJIMUUTCSI, YBETUUUTCS; ') HE UBMEHUTCS, HE U3BMEHUTCS,;
1) YBEITUYUTCS, YMCHBIITUTCS; €) YMEHBIINUTCS; YBEITMIUTCS;
’K) YMEHBIIIUTCS; HE U3MEHUTCS, 3) HE U3MEHUTCS; YMEHBITUTCSL.

Ne 6. JIa mapa maccamu m u 2m (M=10 r) 3aKperieHbl HA TOHKOM HEBECOMOM CTEPIKHE
uiHOM 1=40 cM Tak, Kak 3T0 yKa3aHo Ha puc. 3.7, a, 6. OnpeaeuT MOMEHTBI THEPIIUH J CHCTEMbI
OTHOCHUTEJLHO OCH, IEPIICHAMKYIISPHOM CTEPKHIO M TIPOXOISIIEH Yepe3 ero KOHEll B 3TUX JBYX

ciyyasix. Pazmepamu miapoB npeHeopeyn.
+ m i

Ne.7. lap maccoit m=10 xr u paguycom R=20 cm Bpamaercs BO
KPYT OCH, IPOXOJISILEH Yepe3 €ro LEHTP. Y paBHEHUE BPAICHHS Iapa

v 2
HUMeET BUJ (P_A +B£ +Cta, rue B=4pan/c2, C=—1paz(/03. Haiitn

3aKOH U3MEHEHHS] MOMEHTA CHJI, ACHCTBYIOIMX HA map. Onpenenursb
MOMEHT i M B MOMEHT Bpemenu t=2 c.

Ne8. F=3i +4j-2k F=6i -4j+k _ .

: . HaliTu BEeKTOp MOMEHTa CHJIBI M IOCTPOUTH BCE
TPHU BEKTOpa B JCKAPTOBOU CHCTEME KOOPAMHAT.
Bapuanr 2
Ne 1 Kakue n3 HUKenpUBEIEHHBIX YTBEPKICHUIN HE CIIpaBeIJIUBbI?
I. HarrpaBiieHne umMnyibca CUIIbl U yCKOPEHUS BCET1a COHAIIPABIICHBI.
II. 3akoH coxpaHEeHMsI UMITyJIbCA CIPABEIMB BO BCEX CUCTEMAaxX OTCYETA.
II1. 3akoH coXpaHEHUsI UMITyJIbCa CIIPABEJINB BO BCEX NHEPLMAIBHBIX CUCTEMAx OTCYETA.
IV. Ilpu paBHOMEPHOM JIBM>KEHHMH TeJIa 110 OKPYKHOCTH, U3MEHEHHUE €r0 UMITYJIbCA 3a BpeMs
t=5T paBHO 2mV
A)IIuV B) IuV C) lIulV D) UlulV E)lIull
Ne 2 Kakoli n3 HUKENPUBEICHHBIX BEIMYMH COOTBETCTBYET BBIPAKEHHUE: TJIE: V-CKOPOCTh; F -
CHJIA; a-yCKOPEHUE; P~ UMILYJIBC.

v'F
9P A) Cxopocru B) Inotnoctu C) Momnoctu D) Pabote E) Jlnune
Ne 3 Tpu Tena aABUTarOTCSI paBHOMEPHO 110 tp 1

OKPYKHOCTSIM OJIMHAKOBOTO paguyca. Y UuThIBas
MH(pOpMalLIMIO, TPUBEIEHHYIO Ha PUCYHKE,
YCTaHOBUTH, B KAKOM M3 HI)KE IPUBEIECHHBIX 2
COOTHOILIEHUI HAXOIATCS MEXY COOO0M Meproibl
oOparteHus dTUX Ten?

A) Ti=T2=Ts B) Ti>T2>Ts 0 N
C) T1<T2<T3 D) T1<T:< T E) m
T1>T3>T>
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Ne 4 Ha pucynke npuBeeHa 3aBUCUMOCTb IPOEKIIUU  Px
MMITyJIbCa TeJa OCTOSIHHON MacChl OT BPEMEHH.
Kakoii u3 HuxenpuBeeHHbIX rpa@uKoB HanboIee !
TOYHO OTPAYKAET 3aBUCUMOCTD ITPOEKIIMH CUJIBI, :
z[enlc;TByfomeH Ha 3TO TEJIO OT BpeMEeHU? 0 e »
A Tx '
0 1 1 | >
bt t
& Fx
0 - ; , >
t) 5] ooty U
o A B
‘r Fy ry Fx - Fx
i
— : :
6 6t b — ! P
0 n > 0 i » 0 i ! ] -
i T i at ;7 i »
| t] :ti‘, "3 t t’l tﬁ 3 : t..l : t
'. I| ' :
C D E
Ne 5. Kak n3meHuUTCs yriioBoe yCKOPEHHUE Baa, €CIIU I'Py3bl
MEepeMeCTUTh OJUKe K OCH BpalleHusi? MoOMeHT cuil,

JICHCTBYIOIIMI Ha BaJl, COXPAHACTCS IIPEKHUM.
a) yBEeJIMYUTCS, 0) yMEHbBILIUTCS; B) HE U3MEHUT(S.
[ ]

Ne 6. OnpeiesTh MOMEHT HHEPITHH J TOHKOTO OTHOPOIHOTO CTEpyKHst yTiHOM =30 cM 1 Maccoit
M=100 T OTHOCUTENBHO OCH, NEPIIEHIUKYIIIPHOM CTEPKHIO U MPOXO/AIIEH YepPe3 TOUKY, OTCTOSIILYIO
OT KOHIIa CTep)KHA Ha 1/3 ero JUIMHBI.

Ne 7. Yenosek crout Ha ckambe JKyKOBCKOTO U JIOBUT PYKOH Msd Maccoit m=0,4 KT, JIeTSIMiA B
TOPU30HTAILHOM HAIPaBJIEHUU CO CKOPOCThIo V=20 M/c. TpaekTopus Msiua IpOXOAUT Ha
paccrossHuM I =0,8 M OT BEpTUKaAIBbHON OCH BpalleHus ckaMbH. C Kakoil yTJI0BOM CKOPOCTBIO
HayHET BpalaThCs cKambs JKyKOBCKOTO C 4EJIOBEKOM, IOMMAaBILINM MY, €CJIM CYMMAapHbI MOMEHT
MHEpIH J 4eloBeKa M CKAMbU PaBeH 6 Kr-M2?

Ng. P=2i —3] -2k F=6i-4]+Kk .
, . HaliTi BekTOp MOMEHTa UMITyJIbCa U MMOCTPOUTH
BCE TPU BEKTOPA B IEKaPTOBOI crcTeMe KOOPAHHAT.

«Pabora u 3Heprus»

Bapuanr 1

Nel: Ha pucyHnke mpescraBieHa 3aBUCUMOCTb pPa0OT TPeX CUJI OT UX MepeMEIICHHUS.
B kakoMm U3 HUKE IPUBEIEHHBIX COOTHOIICHUI HaXOIATCA MEKIY COO0H 3TH
CHUJIBI?

11




0 »S
A) F1>F>F3B) Fi<F<F3C) Fi=F=F3

D) Fo< F<F1
E) Fo>Fs>F

Ne2: Kaxoii U3 HH)KENpUBEIEHHBIX TOYEK Ha IMarpaMMe 3aBUCUMOCTH CHJIbI
YIIPYTOCTH OT KO3(PPUITMEHTA KECTKOCTH, COOTBETCTBYET MAaKCUMAJIbHASI SHEPTHUS
ynpyroiu nedpopmaruu?

AT,
3 o4
el
el o5
0 -

K
A) 1B) 2C) 3D) 4E) 5

Ne3: Kakoit u3 HUKCIIPUBEACHHBIX BECIIMYNH COOTBCTCTBYCT BbIPAKCHUC!:

mas )

vi
I'me: m- Macca; a -yCKOpPCHHE; V-CKOPOCTh, t -BpCMs; S - IyThb.

A) Cure.

B) IlnotHOCTH.

C) Jarnenuro.

D) Pa6ore.

E) Koaddurmenry tpenus.

Ne4: Kakoil 13 HUKeNpUBEICHHBIX I'PaMKOB OTPaKaeT 3aBUCUMOCTb PaOOThI CHIIBI
TPEHMSI OT MEePEMEIIECHNUS 110 TAHHOW FOPU30HTAIbHOM MOBEPXHOCTU?

A) A A
A
0 ' i 0 S
) )
D) E)

12
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S

T~

Ne5: Teno maccoii 4kr OpOIIeHHOE BEPTHKAIBHO BBEPX, yIajao Ha 3eMIIro yepes 6c¢.
OnpeaenuTh KHHETHYECKYIO SHEPTHIO B MOMEHT ITaJICHHS Ha 3EMITIO.

A) 1800k Ix

B) 3600x/Ix

C) 1,8x/Ix

D) 3,6x]Ix

E) 100x/Ix

No6: Ha pucyHke npuBeieHa 3aBUCUMOCTh CUJIbI ICCTBYIOIIECH Ha TEIO OT MEPEMEIICHUS.

Ornpenenutb paboTy 3TOM CUJIBI MPU TIepeMENIeHIH Tesa Ha 20cM.
4 F; H

10 20 S, cm
A) 20/1x.
B) 8 x.
C) 0,8]1x.
D) 40/x.
E) 0,4/x.
No7: JIBa Tena oIMHAKOBBIX MAcC MaJal0T ¢ OAHOU U TOMH ke BbICOTHL. [lepBoe Teno nagaer

B atMocdepe 3emiid, a BTopoe B -BakyyMe. Kakoe u3 HuKenpuBeIeHHBIX YTBEPKICHUHN HE
CIIpaBeUINBO?

A) IlonHas MexaHnueckas OHEPIrusa OAUHAKOBA TOJIBKO B HAYAJIC JABUKCHU .
B) Kunernueckue OHEPIUH TCJI B KOHIC IYTU pA3JIMIHBI.

C) Kunernueckue OHEPIUM TCJI B KOHIC ITYTHU OJUHAKOBBI.

D) IloTenunanpHas OHEPTHUA B HadaJbHBIM MOMEHT BPEMCHH OJIMHAKOBA.

E) IToTenunanbpHast OHEPrHuid B KOHIC IIYTU OANMHAKOBA.

Ne8: Tlon neiicTBUEM MEPEMEHHOMN CHUIIBI, TEJIO MAaCcCOM 1K M3MEHSET CBOIO MPOESKIINIO
CKOPOCTH C TEYEHHEM BPEMEHH, TaK, KaK MOKa3aHo Ha pucyHke. OnpenenuTs padoTy

PaBHOJICVCTBYIOIIEH 3TOM CHIIBI 32 8 CEKYH/I ITOCJIE Hayasia JBUKECHHUS.
4V mic

2 ﬁ; IB ]IO tc
A) 512]Tx
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B) 128]x
C) 112/Ix
D) 64]Tx
E) 132/

«DJIeMeHTBI PEaKTUBHOI0 IBUKEHUSD»
3adaua Nelk. [1oka3aTh, 9TO BBIBOJ OJHOCTYITHON PaKEThl HA OKOJI03EMHYIO OPOUTY
HeBo3MokeH nipu U = 3km/c, a Macca TOIIMBA M0 KOHCTPYKTUBHBIM Co0OpakeHusIM He M. 0. >
0.9 crapToBoOii Macchl.
3adaua No2. 3enutHas pakera M = 1000 kr umeet 3anac tormsa 80% macchl pakeTsl. [Tpu
BEPTUKAIBHOM NOJIbeME paKeTa npuodpeTaet Haubombiiee yckopenue 109 u HauOobIIyto

ckopocTh uepe3 60 ¢ nocne 3amycka. Onpenenuts V U BEJIMYUHY PEAKTUBHOW CHUIIBI.

Makc
3adaua Ne3. CtapTOBBIN ABUTATENb IBYXCTyNeHuaTroi 3YP, npopaboTas 4 ¢ u u3pacxo10BaB
Bech 3arac Torusa 600 Kr, MOJHSUT pakeTy Ha BbICOTY 2 KM. OIpeienuTh 1aBJIeHUE ra30B Ha
BBIXOJI€ U3 COIUIA JBUTATEN, €CIH CKOPOCTh UxX ucredenus pasHa 2500 m/c. IIpu pacuerax

MPUHSATE: JaBJICHUE BO3/lyXa Yy MOBEPXHOCTH 3eMJIN = [Ta; Temmiepatypy Bo3ayxa

naH=2xkm T=300K, tary gsurarens F. =441xH; nuamerp BbIX0AHOTO CeueHus coruia

dC =260 mm.

3adaua Ne4. B neyxctynenuaroM 3V P, He 3anpaBieHHOM ToIiuBOM, 60% cocTaBiiseT Macca
BTOPOM CTYNEHU; Macca TormBa coctasiigieT 90% ot crapToBoil Maccsl pakeTsl. Kakyro
MaKCHUMaJIbHYIO CKOPOCTb TOJTYYHT pakera, ecin U=3km/c? JleiicTBHEeM BHEUTHUX CHJI
npeneOpeyub. Maccy TOIUIMBA CYUTATh PACIPEICICHHON MEXy CTYIICHSIMH ITIOPOBHY.
3adaua Ne5. C xakuM yCKOPEHHUEM CTapTyeT BEpPTUKAIBHO BBEpX pakera Maccoit 100 1, ecu
pacxoj ToriMBa = KI/C ¥ ra3bl BRIOpackIBaroTcs co ckopocthio U = 3.5 km/c. Kakoe

yckopeHue npuodpetaer pakera uepe3 30 ¢ ? conpoTUBIEHUEM BO3/1yXa IpeHeOpeyb.
3adaua Ne6 OnipenenuTh peakTUBHYIO CHIIY M MakCUMalIbHYI0 ckopocTs JKP/I co cnenyrommumu

m
XapaKTEPUCTUKAMU: =65 kr/c; U = 2,14 xm/c; uncno I{nonkosckoro Z = —- =14,

my
3adaua Ne7. Macca curHajibHOM pakeTbl B MOMEHT 3anycka 0,25 kr. Macca 3apsna B Heit 0,16

Kr. CKOpOCTh BBIX0J1a IPOAYKTOB cropanus 60 m/c. ExxecekyHIHO BbIOpachIBAaeTCs ra3 Maccoi
52,3 r. HaliTu ckopoCTh pakeTsl B MOMEHT ITOJIHOTO CTOpaHus 3apsja.

«Mexannyeckune KoJie0aHus»
3amaun
1. MarepuanbHas Touka Maccoit m = 50 r coBepIaeT koaebaHus, ypaBHEHUE KOTOPBIX UMEET

BUI = ,Tae A =10 cm, = —— . Haiitu cuny F, neiicTByromyro Ha TOUKY, B

JBYX ciaydasx: 1) B MOMEHT, koraa ¢aza = — paj; 2) B NOJOXKEHUN HauOOJIbIIIEro

CMCIICHHUA TOYKH.
2. Tlonnas OHEPTIUA TCJIa, COBCPIIAOIICTO TApMOHNYECCKOC KoJie0aTeIbHOe JABMIKCHUC,

W =30 MK/[K; MakCuMallbHasl CHJIA, JIEHCTBYIOLIAs HA TEJIO, Fmax = 1,5MH. Hamwucats
ypaBHEHHUE JABWKEHUS ITOTO Tela, eciti nepuo konedbanuii T = 2 ¢ u HavanpHas (asza
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3. HanucaTh ypaBHEHHE TapMOHUYECKOTO KOJIe0aTeIbHOTO ABMKEHHSI, €CITU MAaKCUMAJIbHOE

— 2 o
YCKOPEHHE TOUKH A, — CM [ ¢°, nepuon xoneGannii T =2 ¢ ¥ CMEIIEHHE TOYKH OT

IIOJIOXKEHUSI PAaBHOBECHS B HAYaJIbHBI MOMEHT BPEMEHHU X(O) =25 MMm.

TecThl
1. Kakoe 13 npuBEICHHBIX HIXKE YTBEPKICHHUI €CTh ONPECIICHHE TapMOHIUYECKOTO
K0JIE0ATEIbHOIO NBYKEHNUS?
a) IBM)KCHHE, BbI3BAHHOE BHELTHEH NMEPUOINYECKU U3MEHSIOIICHCS CHIION;
0) IBIKEHHE, TTPU KOTOPOM IEPHOTUIYECKH TOBTOPSIIOTCS 3HAYCHHS (PU3HUCCKUX
BCJINYHMH, OHpﬁI{CJISIIOH_[I/IX 9TO ABUKCHUC,

B) ABUXKCHUC, ITPU KOTOPOM CMCHICHUE OT ITOJIOKCHHUA PaBHOBECHA CO BPEMCHEM
MCHACTCA 10 3aKOHY CUHYCa WJIM KOCHHYCA;

T') IBUKEHHE, TPU KOTOPOM BCE TOUKH TeJia IBUKYTCS MO0 OKPY>KHOCTSIM C
LIEHTPaMHU, JIEKAIMMH Ha OJHOU MPSIMOM.
2. 3aBUCHMOCTh KOOPIMHATHI X OT BpeMenu t umeet Buj: 1) X = 4-sin(wt - 7/6);
2) x = A sin*ot; 3) x = At sinwt; 4) x = A1 cos(ot + a) + 42 Cosot;
5) x = A sin‘wt. Kakue 13 3aBUCHMOCTe} OMUCHIBAIOT TAPMOHUYECKHE KONeOaHNs?
a) 1, 0) 2, 3; B) 1, 4; r)3,4; m) 5.
3. Kaxkoii u3 rpadukoB, mpuBeeHHBIX HA PUCYHKAX, OMUCHIBAET 3aBUCUMOCTH OT BPEMEHU

CMEIICHUS TOYKH OT ITOJIOKCHHSI PABHOBECHS JIJISI TAPMOHUYECKOTO KOJIeOaTeIbHOTO
NBIKEeHUA?

a) 1; 6)1,2; B) 2, 3; r) 3, 4; m 1, 4.

(NAWAWA X
oV U oo o

NN ilaWaa
U o PUU

—+\

4. 3amaHo ypaBHEHHE rapMOHUYECKUX Konebanuii: X=Ac0oS(2xt/T + op). Kakoe u3
HIDKEIIPUBEICHHBIX BBIPAKEHUH MPeCTaBIsAeT (hazy 3TUX KoyieOaHui?
a) 2nt/T, 0) ow; B) 27/T;
r) 2nt/T + aw); 1) cos(2nt/T + o).
5. Yro Ha3bIBaeTCS aMIUIMTYI0M rapMOHUYECKUX KoJeOaHui?
a) CMeIleHHE Tella OT TOJI0KEHHUST paBHOBECHS B IaHHBIA MOMEHT BPEMEHHU;
0) paccTosiHHE MEXy TOUYKaMH, KOJIEOIIONMMHCS B OJJUHAKOBBIX (ha3ax;
B) PaCCTOSTHHE MEXY TOYKAMH, KOJICOIIOIIMMHUCS B IIPOTUBOTIOIOKHBIX
¢azax;
') MaKCUMaJIbHOE CMEIICHUE TeJla OT MOJIOKEHHS PABHOBECHSL.
6. Hanmcath ypaBHEHHE rapMOHUYECKOTO KOJIEOaHus, €CIIM U3BECTHBI €0 MapaMeTphl:
aMIUTATY/a KonebaHuii 5 cM, UKIndeckas 9acToTa 27 ¢ *, HauanbHas dasa /4.
a) X = 5cos2n/T(t + n/4); 0) X = 5cos2n(t + m/4);
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B) X = 5cos(2nt + n/4); r) X = 5cos(2nt/T + n/4).
7. YpaBHenue konebanuii umeeT BUI: x = ASin(wt + o). Kakoit u3 npuBeIeHHBIX HUKE

\AWA ATANANWAR
HIVEVAVA JAVEVEE
1
V A \%4 2
VAV VAV
4
rpaduKoB MpeAcTaBIseT 3aBUCUMOCTb CKOPOCTH OT BPEMEHHU, IIPH YCIOBUH, uyTo o = 0.
a) 1, 0) 2; B) 3; r) 4.

1% v 1

3

8. KakoBa HauanbHas (a3a rapMoHHYECKOro kojebanus X = Asin(wot + o), 3aBUCUMOCTb
CMEIICHUS KOTOPOTO OT TIOJIOKEHHSI PaBHOBECHSI M300pakeHa Ha PUCYHKE?

a) 0; 0) m/2; B) 11/3; r) /6.

X
Ao

NAWAWA
RVAVE

9. KonebarenbHoe IBHKEHUE ONMUCHIBACTCS ypaBHeHHEM X = ACOS(wot + o). YcraHoBHTE
COOTBETCTBUC MCKIAY 3H€pFH€I>'I K0J€0aHus U ee MAaTEMAaTHYECKUM BBIPAXKCHUCM.

OHeprus koneOaHui MaremaTnueckoe
BBIpa)KEHUE
a) KUHETHYEeCKasi SHeprusi KojaeOaHuit 1 MA2mo?
)72

0) noTeHIMaIbHAsA YHEPTUs KOJIeOaHui kA2

)4

4

B) TMOJIHAs dHEPTUs KojaebaHui MAZmg?

) sin?(cwot + o)
T') CpeaHsist SHeprus KoneOaHun 4) % cos(aot + o)

a)__; 0)_; B) _; r)_ .
10. Kakuie u3 npuBeICHHBIX 3aBUCHMOCTEH KOOPIMHATHI X OT BpeMEHH  He OMUCHIBAIOT
rapMOHUYECKOE KOoJIeOaTeIbHOE ABIKEHHE?

1) x = Asin(wt — 1/6); 2) x = A1cos(wt + o) + A2C0smt;

A
3) x = (24cos 70) t)-coswt; 4) X = A1C0sm1t + A2C0Smat;
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5) x = Aoe P-cos(wt + o).
a)l; 0) 2; B) 3; r)4; o) S.
11. YpaBHeHue He3aTyXaromux Konebanuid umeet Bua: X = ACoS(wot + o). [IpuBeaure B
COOTBETCTBUE 3aKOHY U3MEHEHUs (PU3MUECKON BEIMYMHBI OT BpEMEHHU MaTeMaTHYECKOe

BBIpa)KCHUE.
3aKOH U3MCHCHHUS Maremaruueckoe
BBIPKCHUE
a) CHJIBI 1) — Awo? cos(wot + o)
0) cMeleHus 2) — Ao sin(mot + o)
B) CKOPOCTH 3) Acos(mot + o)
') YCKOpEHUs 4) — mao? Acos(mot + o)
a)__; 0)_; B) _; r)_ .
12. Kakoe u3 mpuBEICHHBIX HIKE BRIPAKCHUH OMPEIeNsieT MOJIHYIO SJHEPTHIO 3aTyXaI0IINX
Kosie0aHuit?
A%y’ A, kA kA2
. 28 ot 20t Lial
a)2, 6)2e, B)Ze, r)4.
13. Yo ob6o3Hauaer BenuunHa | B BeIpaskeHHM Ieproaa KojaeOanuil pu3ndecKoro MassTHuKa T
I
= — 7
2n mgl ’

@) pacCTOSIHUE OT OCH BPAIICHUS JI0 IIEHTPA TSHKECTH TEJIa,
0) mpUBEICHHYIO ATUHY (PU3NYECKOTO MasSTHUKA;

B) PaCCTOSIHKE OT OCH BPAIICHHUS 10 TOYKU KaYaHHsL;

I') pacCTOSIHUE MEX/y LICHTPOM TSDKECTH U TOYKOM KauaHHUsI.

14. V3 Tpex rapMOHHYECKUX OJMHAKOBO HAIPABJICHHBIX KOJICOAHU C pABHBIMH aMILTUTYIaMU
Y 4aCTOTaMH, HO Pa3JIMYHBIMU HaYaJ bHBIMH (ha3aMHu:

1) 2n/3, 2) 11n/3; 3) 147/3; oTOOpaTh Maphl TaKUX KoJeOaHHUH, KOTOPBIC TIPH CII0KECHUH
racst Ipyr apyra.
a)lu?2; 0) 1l u3; B)2u 3.

15. Tpwm kakoii paznoctu da3: 1) n/3, 2) n/2, 3) wt, 4) /4 B pe3ysbTare CIOKEHUS IBYX B3AHMHO
HEPIEHIUKYIISPHBIX KOJIeOaHH ¢ OJJMHAKOBBIMH YaCTOTAMH MOJIYYaeTCsl TMHEWHOE
KoJsiebaHue.

a) 1, 0) 2; B) 3; r) 4.

16. KakoBa TpaeKTOpHsI ABHKEHHS TOUKH, OJJHOBPEMEHHO YYACTBYIOIICH B JIByX B3aUMHO
HEePIeHIUKYIISPHBIX KoJeOaHusX Buaa: x = ASinwt u y = BCoSot.

a) mpsimMasi JINHUS; 0) OKPY>XKHOCTb; B) napaborna; T') DJUTUIIC.

17. W3 Tpex rapMOHHYECKHX OJJMHAKOBO HAIIPABICHHBIX KOJCOAHHI C PABHBIMU aMILTHUTYIaMH U
YaCTOTAMH, HO PA3INYHBIMH HAYATbHBIME (ha3aMu:

1) n/2, 2) 3n/2; 3) 57/2 oTOOpaTh Mapsl TAaKUX KOJIeOAHUI, KOTOPBIC TIPH CIIOKECHHUHU JATyT
MaKCUMAJIbHYIO aMILTHTY/IY.
a)lu?2; 0)lu3; B)2u 3.

18. VYcraHOBHTE COOTBETCTBUE MEXK/TY BUIOM KOJICOATEIBHOTO IBIKCHHS U YPABHEHUEM,

OTIMCBIBAIOIITUM JaHHBIN KOJIeOATEIHHBIN MPOIIECC.

KonebarenbHblii mporece YpaBHeHHE
a) cBOOOIHBIE HE3aTyXakolue KoJieOaHus 1) x = Aoe P-cos(mt + o)
0) cBOOOAHBIE 3aTyXaIOIINe KOJIeOaHUs 2) X = Acosmt, y = Bcosmt
B) BBIHYKJICHHBIE KOJIeOaHUs 3) x = Acos-(wt + o)
I') apaMeTpruiecKe KojaebaHus 4) X = Acos Ommnoka!

Tunosoii BApMAHT KOHTPOJIbLHOM PadoThI
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BPEMSI: 1 yac caMoCTOSATENbHOM paboThI
BAPUAHT 3AJJAHUSA HA KOHTPOJIBHYIO PABOTY

B kaxxaom BapuaHTe MomoOpaHbl 33/Ja4d 10 KUHEMAaTHKE MaTepHajbHOH TOYKH, JUHAMUKE
IIOCTYNATEJIBbHOI0 M BPALATEIILHOTO JBUKCHUS, Ha 3aKOHBI COXPAHECHUs MMITYJIbCa U DHEPIUH,
TEOPHH OTHOCHTEIBHOCTU. B KOHTpOJBHON paboTe 3amaud, TpeOyromue NpUMEHEHUs 3HAHUM,
IIOJIyYEHHBIX Ha 3aHATHSIX.

3amaya, CYMTAETCS PEIIeHa, €CJIM YUCIOBOM OTBET BEPEH, [UI ITOr0 HEOOXOAUMO IIPU PELICHUH
KOHTPOJIbHOM paboThI UCIIOJIb30BaTh KaJIbKYIATOPHI.

BAPUAHT 3AJAHUA HA KOHTPOJIBHYIO PABOTY

1. Pagnyc-BeKTOp 4aCTHIIBI U3MEPSETCS CO BPEMEHEM 10 3aKOHY:
= + + , M.
Haiitu: ckopocTh, yCKOpEHHE YaCTHUIIBI K MOYJb CKOPOCTH M YCKOPEHUSI B MOMEHT BpEMEHU
t=1c.
2. MaxoBuUK Bpamaercs 1o 3aKoHy:
= + , pa.
MowmeHT uHepIu MaxoBuka 50 KM, Yemy paBHa MOIIIHOCTh B MOMEHT BpeMeHu t=3 c.
3. Teio Maccoiit M = 5 Kr IBUXKeETCS MO AeicTBUEM ITocTossHHON crinbl F=10 H. Haiitu 3akon
JBUKEHUS], €CIIM B MOMEHT BpeMeHH t = 0 Teno umeer ckopocTh V, = 3M/c, COBIAJAIOILYIO 110

HaIpaBJICHUIO C CUJION, M HAXOIACh B HaUajie KOOP/IMHAT.

4. HaliTu KHHETHYECKYIO SHEPTHIO BEIOCUIIEANCTA, €IYIIEro co CKOpocThio 36 kM/4. Macca
BEJIOCHUIIEANCTAa BMECTE C BeJocurieIoM 86 Kr, mpuuemM Ha kojieca mpuxoautcs 4 kr. Koneca
BEJIOCUIIEANCTA CYUTATh 00pydaMu

J_=mr’.
p

5. Ilpu kaKko¥t OTHOCUTEIHHONU CKOPOCTH JBMXCHHS PETISTUBUCTCKOE COKPAIIEHUE JUTHHBI

JIBUXKyIIerocs tena cocrasiser 10%.

ob

2. Cioucok BOITPOCOB /IUIA MPOBECACHUA aTTECTALIUA
BOl'lpOCbI K 3a4€Ty

3aueT BBICTABISIETCS MO pe3ysibTaTaM pabOThl B CEMECTpEe M OTBETa Ha JIBa TEOPETHYECKHUX
BOIIpOCa:

1. Kunematuka. MarepuanbHas TO4Ka, €€ KOOPAUHATBI, CKOPOCTh, YCKOPEHHUE. Y CKOPEHHE IIPU
KPUBOJIMHENHOM JIBUYKEHUH.

2. Jlunamuka. 3axoHsl HetoToHa. [IpuHuun otHocutensHoctu [Manumes.

3. 3akoHbl coxpaHeHus. Pabora. DHeprus. MomHoCTh. 3aKOH COXPaHEHHs SHEPTHH.

4. 3akoH coxpaHeHusa umnyibca. CoygapeHue 2X Tel.

5. 3aKOH COXpaHEHMsI MOMEHTA UMITyJIbca. J[BUJKEHUE B LIEHTPAJIbHOM IIOJIE.

6. 3amaya 2x TeI.

7. BpaieHue TBepAOro Tena.

8. Konebanwus. ®uznueckuil ¥ MaTeMaTHIECKUN MasiTHUKHY.

9. PensruBuctckas mexanuka. [locrynater DitamTeitHa. [Ipeodpa3opanus Jlopenna.

10. CnenctBus u3 npeoOpaszoBanuii Jlopenna. CokpaiieHue JUIMHBI ¥ BPEMEHH.

11. lM'upponunamuka. YpaBuenue bepuymnu. Jlamunapaoe u TypOynenTHoe Teuenue. Yucio
Peitnonbaca. Aspoannamuka. [logbemHuas cuna.
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12. MonexynspHas pusuka. Macca u pazmepsl MoJieKyJl. TepMoarnHaMUUECKU# poLecc.
Buytpennsis sueprus.

13. [TepBoe Havano TepMoauHamMuku. Pabora mpu n3mMeHennu oobema raza. Temmeparypa.

14. YpaBHeHME COCTOSHUSA MI€AIBHOTO ra3a. TernnoeMKocTb. YpaBHEHHE ainadaThl.

15. Cratuctuueckas ¢pusnka. IeMEHTHl TEOPUHU BEPOATHOCTH. TeroBoe aBmxkeHne. JaBinenue
Ha CTEHKY Cocyza.

16. Pacnipenenenne MakcBesuia o CKOPOCTSIM.

3agaHus AJ5 CAMOCTOSITEILHOTO pelIeHust
Dnekmpuuecmeo

1. Tonkoe, paBHOMEPHO 3apsKEHHOE KOJIbLO paauyca a=1(0 cm BpaliaeTrcst BOKPYr CBOEH OcH ¢
YIJI0BOM CKOpPOCTBIO & pad/c. HaliTu oTHOIIEHHE OOBEMHBIX MJIOTHOCTEH SHEPTUU MAarHUTHOTO
U DJICKTPUUYECKOTO TOJIeH Ha OCH KOJIbIIa B TOYKE, OTCTOSIICH OT ero HeHTpa Ha paccTosHuu | =
d.
2. /IBa coneHouJia OJIMHAKOBOM JJIMHBI U MOYTH OJUHAKOBOI'O CEUEHUS BCTABJIECHBI IOJHOCTHIO
oJluH B Ipyroil. HaiiTu MX B3auMHYI0 MHIYKTUBHOCTb, €CJIM UX UHYKTUBHOCTHU paBHBI L1 u Lo.
3. Kounblio paauyca I U3 TOHKOM IPOBOJIOKM uMeeT 3apsaj (. Halitu mMoaynp HanpsKeHHOCTH
ANIEKTPUYECKOTO MOJISL HAa OCH KOJIbIa Kak (GyHKIHI0 pacctosiaus | 1o ero uenrpa. Mccnenosatsb
HOJIY4eHHYO 3aBUCHMOCTh nipu | < r. Onpenenuts MaKCHMaIbHOE 3HAYCHUE HAIIPSHKCHHOCTH U
COOTBETCTBYIOIIE PACCTOSHHE Imax. 1300pasuTh npumepHsbiii rpaduk Gyukiuu E(l).
4. Haiitn moTeHIMal W MOAYJb E HampspkKeHHOCTH TOJIsl B IIEHTpe moiycdepsl paamyca R,
3apsKEHHON OJJHOPOAHO € IOBEPXHOCTHON INIOTHOCTBIO.
5. Ilo kpyrnoil o4eHb TOHKOH IUIACTUHKE panuyca I = [0 cm paBHOMEPHO paclpeselieH 3apsiy
g=10°Kx. Tpunss och miacTunky 3a X, Hailtu u Ex U1 TOYEK, JIeKAIIUX HA OCH, KaK (DYHKIIHH
X.

Onmuka
1. YenoBek mMmOCMOTpesl Ha JHO BOJOEMa B BEPTUKAJIBLHOM HAlpaBICHUM CBEPXY BHHU3 U
OTIpeNIeNII ero KaxyIyrocs rinyouny 90 cu. Yemy paBHa AelicTBUTeNbHas I1yOuHa Bogoema?
2. Hutp namnbl HakaJlMBaHUS M3JIydaeT Kak aOCONIOTHO YEpHOE Tello, UMEIoIlee TEMIEPaTypy
2400 K. BBI4uCIUTh CKOMBKO (DOTOHOB MCIycKaeTcs ¢ 1 cM? IoBepXHOCTH HUTH B 1 cek, eciu
CPEJIHIOI0 SHEPTHUI0 KBAHTA U3JIy4YE€HUSI MOKHO CUUTaTh paBHOil 2,75 KT.
3. Temmneparypa abconmotHO yepHoro Tena 3000 K. OnpenenuTs MakCUMaIbHYIO CHEKTPATbHYIO
HHEPreTHUEcKyro cBeTUMOCTh (Ha 0.1 HM).
4. EcrecTBEHHBIN JIyd CBETa NaJaeT Ha IMOJMPOBAHHYIO MOBEPXHOCTb CTEKJISSHHOM IUIACTUHBI
(n=1,5), norpy>xeHHO# B )kHIKOCTh. OTpaX€HHbIN OT IJIACTUHBI JIyd MOBEPHYT HA yroia = 97° no
OTHOLICHHIO K majarouemy Jjydy. ONnpenenuTbs MOKa3aTelnb NPEIOMIICHUS JKUIKOCTH, €CIU
OTpaXEHHBIN CBET MaKCUMAJILHO MOJISIPU30BaH.
5. Onpenenuth K03(pPULIEHT MPETOMIICHUS B CIEAYIOIINX CIydasX:
a) JUIsl HETIPO3PayHOU AMaJIK yroJl MOJHOM MOJISIpU3aliiy IPU OTPaKEHUH OKazajcs paBeH 56°;
0) A1 IPO3paYHOro BEIIECTBa YroJl MOJIHOM MOJsipu3aiy (IpyU MaJleHUH CBETa U3BHE) OKa3alcs
pPaBHBIM MpeleIbHOMY YINy (HauMEHbIIEMY YIJy, MpH KOTOPOM IOJIy4aeTcsi IOJHOE
OTpakeHHe).

Bonpocy k 3k3ameny

OK3aMEH 3aKII04acTcs B pemieHun JABYX 3aJlad 110 TEMaM, PACKPbBIBACMBIX B paMKax
JUCHUIINIMHBI B TCUCHHUE CEMECTpPA U OTBETY Ha JiBa TCOPECTUYCCKUX BOIIPOCA.

1. DOnektpuueckoe mnone B audnekTpukax. llomsipuzammst nusnekrpukoB. Ilone BHyTpu
JUDJIEKTPUKA.
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2. IIpoBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE. DIEKTPOEMKOCTh. JIEKTPOEMKOCTh c(hepsl.
Konpaencaropsl.

3. TlocrostHHBIM  dnekTpuyeckuid  Tok. Cumima TOKa.  YpaBHEHHE  HEMPEPHIBHOCTH.
OnekTpoaBrKyias cuia. [lanenue Hanpsbkenus. 3akoH Oma. ConpoTUBIICHHE.

4. PasserBnennsie nenu. [IpaBuna Kupxroda. MomrHocTs Toka. 3akon Jlxoyisa-Jlenna.

5. MarnutHoe mozne B Bakyyme. B3aumoneiictBue TOkoB. OCOOEHHOCTH MAarHUTHOTO MOJIS.
ITpunuun cynepnozunuu. [lone nBuxymerocs 3apsaa.

6. 3axon buo-Casapa-Jlamtaca. [Tone npssmoro Toka.

7. Cuna Jlopenna. 3akon Amrnepa. KOHTyp ¢ TOKOM B MarHUTHOM I10JI€.

8. JluBeprenuus u potop marautHoro noss. [Tone conenoupa.

9. MarnutHoe mozie B BemecTBe. HamarmmueHue MarHerwka. HampsokeHHOCTh MarHUTHOTO
OJISL.

10. Buxgbl marHeTMkoB. MarHuToMexaHW4Yeckue sBieHus. Jlmamarnerusm. I[lapamarnetusm.
deppoMarHeTu3M.

11. DOnexrpomarnutHas unaykuus. [Ipasuno Jlenna. 9/1C nnaykuuu. Toku dyko.

12. SIBnenne camMOMHAYKIMU. WHIYKTUBHOCTH cojeHouga. TOKM TpU pasMbIKaHUU H
3aMbIKaHUU LEIH.

13. VYpaBuenuss MakcBemnna. BuxpeBoe »snextpuueckoe mnone. Tok cmemenus. Cucrema
ypaBHeHUI MakcBeiuia.

14. VYopyrue Bonsbl. PacrpocTpaneHue BOJIH B YOpYrod cpene. YpaBHEHUS IIJIOCKOW H
cepuueckoil BojaH. BonHoBoe ypaBHEHue.

15. Crosuue Bonubl. KoneGanus crpyHsl. 3ByKoBbie BOIHBL. Dddekt Jomnepa.

16. DnexTpoMarHuTHBIC BOJHBI.  [IOCKas 31eKTpOMarHuWTHas BOJIHA. DKCIEPUMEHTAJIbHbBIC
MCCJIEI0BAHMS 3JIEKTPOMArHUTHBIX BOJIH.

17. Dnementhl ontuku. CBeroBas BojiHA. VHTepdepeHLrs CBETOBBIX BOJH. KOrepeHTHOCTb.
[Tpumeps! HaOM01eHUS UHTEPDEPEHITHH.

18. Hudpaxkmus ceeta. [Ipunmnun [oiireaca-Openens. 3ousl Openens. Audpakmnus Openens ot
MPOCTEUIINX TIPerpai.

19. DnemenTsl aToMHON M KBaHTOBOW (pm3uku. TemoBoe m3myuenune. Porodddexr. KBanTo
CBeTa.

3. MeToauueckue PEKOMEHIAUHU NMPENMoAaBaTE/II0 110 IPOHEAYPEC OCHUBAHU S 31—[31—[1/[]71,
yMeHHﬁ, HAaBBIKOB H (I/I.TII/I) onbITa 1€ATCJIBHOCTH

[lenbto mpoueaypsl OLICHUBAHHUS SIBISETCS OINPEAEICHUE CTENEHU OBJAJCHUSA CTYIEHTOM
OKUJAEMBIMU pe3yJbTaTaMH OOy4YeHHs (3HAHUSAMH, YMEHHSIMH, HaBbIKAMU U (WJIM) OIBITOM
JESITEIIbHOCTH).

[Tpouenypa oneHUBaHUS CTETNIEHU OBJA/IEHUS CTYJEHTOM 0’KUJAEMBbIMU pe3yIbTaTaMH 00yUEeHUS
OCYILIECTBIIIETCS C IIOMOILIBIO METOAMYECKUX MAaTEpHUaJIoB, IPEACTABICHHBIX B pas3jeie
«TunoBble KOHTPOJIbHBIE 3aJJaHUSl WM MHbIE MaTepUalibl, HEOOXOIUMBIE JJIl OLIEHKH 3HAHUH,
YMEHUH, HAaBBIKOB U (WJIM) ONbITA JEATEIBHOCTH, XapaKTEPU3YIOUIMX 3Tambl (OPMHUPOBAHUS
KOMITETCHIIUI»

3.1 Kputepuu olleHUBAHUS CTeNEHU OBJIA/ICHUSI 3HAHUSIMH | YMEHUSIMH, HABBIKAMU U
(M) ONBITOM JAEATEJHLHOCTH, ONpee/siioue YPOBHH CGOPMHPOBAHHOCTH KOMIIETECHIIUH
[Toporosslii ypoBeHb (0011I1E XapaKTEPUCTHKH):
® BIIAJICHUE OCHOBHBIM 00BEMOM 3HAHUH MO MPOTrpaMMe TUCIUITIIHEI;
e 3HaHWE OCHOBHOW TEPMHUHOJOIMH JAaHHOW OOJAacTH 3HAHWM, CTUIMCTUYECKU
IpaMOTHOE, JIOTUYECKH TMpaBWJIBHOE H3JI0KEHHE OTBETa Ha BOINPOCH 0e3
CYIIIECTBEHHBIX OIINOOK;
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BJIQ/ICHUE HHCTPYMEHTapueM JUCLUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
peIIeHNH CTaHAAPTHBIX (TUTIOBBIX ) 33]1a4;

CHOCOOHOCTh CaMOCTOATENBHO NMPUMEHSATh TUIIOBBIE PELICHUS B paMKax paboyeid
IIPOrpaMMBbl IUCLUIUIMHBI;

YCBOEHHE OCHOBHOM JIMTEpaTypbl, PEKOMEHJOBaHHOH pabouel mNporpamMmoin
JUCLIUILINHBL,

3HaHuEe 0a30BBIX TEOpWH, KOHLENIMA ¥ HampaBICHUH MO0 HU3Iy4aeMoOu
JUCLUILINHE;

camMocTosiTeNIbHas padoTa Ha MPaKTHYECKUX M JIAOOPATOPHBIX 3aHATHSIX,
NEePUOINYECKOE y4yacTUe B TIPYIIOBBIX OOCYKIECHUSAX, IOCTATOYHBI YpPOBEHb
KYJbTYpPbI UCIIOJHEHMS 3a/1aHUH.

[IponBuHYTHIN ypoBEHB (00IIME XapaKTEPUCTHKH):

JIOCTAaTOYHO TIOJHBIE M CHCTEeMAaTU3MPOBAaHHBIC 3HAHHUS B 00BEME IMPOrpamMMbl
JVCLIUATIIINHBI;

UCMOJIb30BAaHUE  OCHOBHOM  TEPMUHOJOIMM  JIaHHOW  o0jacTh  3HaHUH,
CTHJIMCTUYECKHM TPaMOTHOE, JIOTMYECKM IPAaBWIBHOE H3JI0)KEHUE OTBETa Ha
BOIIPOCHI, YMEHHUE J€JIaTh BBIBOJBL;

BIIQJICHUE HHCTPYMEHTAapUEM JUCLUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
peneHnn yueOHbIX U MPo(heCCHOHABHBIX 3a/1a4;

CHOCOOHOCTh CaMOCTOSATENBHO pelllaTh CIO0XKHbIE 3a7aud (IpoOJeMbl) B paMKax
paboueil mporpaMmbl AUCHUIUINHBL

YCBOCHUE OCHOBHOM M JIOIIOJIHUTEIBHOM JIMTEPATYpPhl, PEKOMEHIOBAaHHOU
paboueii mporpaMMon AUCIUTUINHBL

YMEHHUE OPUEHTHPOBATHCSA B 0a30BBIX TEOPUSX, KOHIENUAX U HAIPABICHUAX I10
U3y4aeMOH IUCLUIIIMHE U JaBaThb UM CPABHUTEIBHYIO OLIEHKY;

camocCTosITeNIbHAs paboTa Ha NPAKTUUYECKUX U JJAOOPATOPHBIX 3aHATHSX, ydacTHE
B I'PYNIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHD KYJIbTYPbI HCIIOJTHEHUS 3a/1aHUH.

Bricokuii ypoBeHb (0011IMe XapaKTePUCTHKH):

CUCTEMATU3UpPOBAaHHbIE, TIJIyOOKHME U TOJHBbIE 3HAHUS [0 BCEM paszfeiiaM
JUCLIUILINHBL,

TOYHOE MCIOJIb30BaHNE TEPMUHOJIOTUU TaHHOW 00JIaCTU 3HAHUM, CTUIMCTUYECKU
IPaMOTHOE, JIOTMUECKH TPaBUIIbLHOE H3JI0KEHHWE OTBETa Ha BOIPOCHI, YMEHHUE
JenaTb 000OCHOBAaHHbIE BHIBOJIBI;

Oe3ynpedyHoe BiaJ€HUE HWHCTPYMEHTApUEM JAMCLUMIUIMHBI, YMEHHUE  €ro
HCIO0JIb30BaTh B IOCTAHOBKE U PEUICHUH HayYHBIX U MPOoeCCHOHAIbHBIX 3a/1a4;
CHOCOOHOCTh  CAMOCTOSITEILHO M TBOPYECKH peIIaTh CIOXKHBIE — 33Ja4M
(mpoGuieMsbl) B pamMKax paboyeil mporpaMmbl TUCIUILIIHNHBI;

[OJIHOE U TJIYOOKO€ YCBOEHHE OCHOBHOM M JIOTIOJIHMUTEIBHOW JUTEpaTyphl,
PEKOMEHI0BaHHOU paboyel MporpaMMoil TUCIUIUINHBI;

YMEHHME OPHUEHTUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLENUHUAX W HAIPaBJICHUAX
10 U3y4aeMOl AUCLMILIMHE U JaBaTh UM KPUTUYECKYIO OLICHKY;

aKTHBHAs CaMOCTOsITEIbHAsI padoTa Ha MPAKTUUECKUX U JIaDOPATOPHBIX 3aHATHUSX,
TBOPUYECKOE Y4acTHe B TPYIIOBBIX OOCYXIAEHHSX, BHICOKUN YPOBEHb KYJIbTYpPbI
UCIIOJIHEHUS 3aJJaHUM.

3.2 OnucaHue npoueaypbl BLICTABJIEHUS OLEHKH

B 3aBucumocTH oT ypoBHS C(HOPMHUPOBAHHOCTH KaXKJI0H KOMIIETEHITUHU 110 OKOHYAaHUU OCBOCHUS
JUCLUIUIMHBL CTYIEHTY BBICTABISIETCA OLEHKA. J[JI1 IUCLMIUIMH, HM3y4aeMbIX B TEUCHHUE
HECKOJIBKMX CEMECTPOB, OLICHKA MOYKET BBICTABJISATHCS HE TOJIBKO MO OKOHYAaHWUU €€ OCBOCHHS,

HO n B

MPOMCIKYTOUYHBIX CCMCCTpax. Bung OIICHKHN («OTJ’II/I‘{HO», «XOpo1o»,
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«YIOBJIETBOPUTEILHOY», «HEYAOBIECTBOPUTEIBHO», «3aUTEHO», «HE3AUYTEHO)») OINpeaeseTcs
paboueii mporpaMMoil TUCHUIIMHBI B COOTBETCTBUH C YU€OHBIM ILIAHOM.

OneHka «OTJIMYHO» BBICTABJISETCS CTYAEHTY, Y KOTOPOIO Ka)K1ash KOMIETEHLMs (TIOJHOCTBIO
WM YaCTUYHO (popMHUpyeMasi JaHHOM TUCIUILINHOM) chOpMUPOBaHA HA BEICOKOM YPOBHE.
OrneHka «XOpoIlI0» BBICTABISIETCS CTYAEHTY, Y KOTOPOI'o KayKJasi KOMIETEHLN (IOJTHOCTBIO MIIU
4acTUYHO (opMUpyeMas JAHHON AUCUUILIMHON) chOpMUPOBAHA HE HUXKE, YEM Ha MPOJIBUHYTOM
YPOBHE.

OueHKa «yJIOBJIETBOPUTEIIBHO» BBICTABISETCA CTYIEHTY, y KOTOPOIrO Ka)kJas KOMIIETEHIUS
(TTOJIHOCTBIO WIJIM YAaCTUYHO (pOpMHUpYyeMasi JaHHOW JUCHUIUIMHON) chOPMHUPOBaAHA HE HIDKE, YEM
Ha IOPOrOBOM YpPOBHE.

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISACTCS CTYICHTY, Y KOTOPOro XOTs OBl OfHa
KOMIIETEHIIMS (TIOJTHOCTHIO WJIM YaCTUYHO (hopMUpyeMasl TaHHOW THUCHUILIMHON) copMupoBaHa
HUXKE, YEM Ha IOPOTOBOM YPOBHE.

OneHka «3a4yeT» BBICTABISIETCA CTYACHTY, Y KOTOPOTrO Ka)Kaash KOMIETEHIHs (TIOTHOCTBIO WUITH
4acTUYHO (opMHpyeMasi JaHHOH JAUCHUILUIMHON) cOpMHUpOBaHA HE HIKE, YEM Ha MOPOTOBOM
YPOBHE.

OneHka «HE3a4TE€HO» BBICTABIISCTCS CTYACHTY, y KOTOPOTO XOTS OBl OJHA KOMIIETEHIUS
(TIOTHOCTBIO WJIM YaCTUYHO (hopMUpyeMas JaHHOW TUCIUILUINHON) chopMHupoBaHa HIDKE, YeEM HA
IIOPOTOBOM YPOBHE.
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«Pusznka»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHoBHOW (opmMoil M3/IOKEHUsT ydyeOHOro marepuana mno JucuuiuinHe «dusuka»
SIBIISIIOTCSI JICKIIMH, TIPUYEM B JJOCTATOYHO OOJBIIOM 00BbEeMe. DTO CBS3aHO C TEM, YTO B OCHOBE
Kypca JIEKUT Pa3BUTBIM MaTEMaTUYECKHUH ammapar, ¢ IOMOIIBIO KOTOPOro PELIAIOTCS TOBOJIBHO
CJIO’KHBIE U TPOMO3/IKHE 337auu. [10 OONBIIMHCTBY TEM MPETyCMOTPEHBI IPAKTHUECKUE 3aHATHSA,
Ha KOTOPBIX NPOMCXOAUT 3aKPEIUICHHE JICKLIUOHHOTO MaTepuana IyTeM INPUMEHEHMs €ro K
KOHKPETHBIM 33/1a4aM U OTPa0OTKa MPAKTUYECKUX HABBIKOB MX PEIICHUS.

JU1s yCHEeImHOro OCBOEHMs TUCIMIIIIMHBI OYE€Hb Ba)KHO pEIIEHHE JOCTATOYHO OO0JIBIIOro
KOJIMYECTBA 3a/1a4, KaK B ayAUTOPUHU, TaK U CAMOCTOSTEIBHO B KAa4eCTBE JOMAIIHUX 3aJaHUN.
[Tpumepsl pemeHust 3agad  pa3OUparoTCs Ha JIEKIMSIX M IPAKTUYECKUX 3aHATUAX, IpU
HEO0OXOJUMOCTH IO HamOojee TPYAHBIM TEMaM MPOBOJAATCS JOIOJHUTENbHbIE KOHCYJIbTALUU.
OcHOBHas Lienb pelleHHs 3a7ady — MOMOYb YCBOUTh (DyHIaMEHTaJbHbIE MOHATUS M OCHOBBI
¢uzuku. s pemeHus Bcex 3ajad HEOOXOAMMO 3HATh U IOHUMATh JIEKIIMOHHBIA MaTepHall.
[Tooaromy B mnpouecce H3Y4eHMs] IUCLUIUIMHBI PEKOMEHIYETCS PETyJsIpHOE IOBTOPEHUE
IIPOMJIEHHOI'O JIEKIIMOHHOI'O Marepuana. Marepuas, 3aKOHCIEKTHMPOBAaHHBIA Ha JIEKIMSX,
HE00X0IMMO JioMa elle pa3 npopadaThiBaTh U MPU HEOOXOIUMOCTH JIOIMOJHATh MH(pOpMaIUeH,
MIOJIyYEHHOM Ha KOHCYJIbTAIUAX, IPAKTUUECKUX 3aHATUAX UM U3 Y4eOHOI ITepaTyphl.

bosibioe  BHMMaHUE JOJKHO OBITh YIEJNEHO BBHINOJIHEHUIO JOMallHed paboTsl. B
Ka4yecTBE 3aJaHUi i CaMOCTOATENBHOM pPabOTHI J0OMa CTYyACHTaM MpPEeUIaraloTcs 3aladd,
aHAJIOTUYHBIE DPAa300paHHBIM Ha JEKIUSAX M NPAKTHUECKUX 3aHATUSAX WIM HEMHOro Oosee
CJIO’KHBIE, KOTOPBIE SIBIISIIOTCS Pe3yIbTaTOM 00beIMHEHHS HECKOIBKUX 0a30BbIX 3ajad.

JUis MpOBEPKHM M KOHTPOJISL YCBOCHMS TEOPETUYECKOTr0 MaTepuala, MpHOOPETEHHBIX
NPAaKTUYECKUX HABBIKOB pabOTHI C almapaToM COBPEMEHHOH (H3UKH, B TE€YCHHUE OOYYCHUs
IPOBOJATCS. MEPONIPUATHS TEKYIIEH aTTecTallui B BHUJIE KOHTPOJIbHOW paboThl B 1-oM cemecTpe
U CaMOCTOSITENIbHBIX PAa0OT B 00OMX CeMecTpax H3Yy4eHHUs AUCUUIUIMHBL. Takxke ImpoBOASTCS
KOHCYJIbTallUM (IpU HEOOXOAMMOCTH) MO pa30opy 3aJaHMi [UIs CaMOCTOSTENbHOW paloThl,
KOTOPBIE BBI3BAJIN 3aTPYAHECHUS.

B koH1e mepBoro ceMmecrpa M3y4eHUs IUCLUILIMHBI CTYJEHTBHI CHAOT 3a4€T, B KOHIIE
BCEro Kypca — 3K3aMeH. 3ayeT M0 WTOTraM IEepBOr0 CEMecTpa BBICTABIAETCS IO HTOram
TECTUPOBAHUS U KpPAaTKOTro COOECEeOBaHUS IO €ro pesyjbTaraM. DK3aMeH NpPUHUMAETCs B
ayIUTOpPUH, TJI€ CTyJAECHTaM MpeAslaraloTcsl HK3aMEHAlMOHHbIE OWJIETHI, KaXAbld M3 KOTOPBIX
BKJIIOYAeT B ce0s /Be 3a1aun. Ha camocToATeNnbHYI0 OATOTOBKY K 3K3aMEHY BbIAeNseTcs 3 H,
BO BpEMs IIOATOTOBKH K 3K3aMEHY IIPELYyCMOTPEHA IPYIIOBAst KOHCYJIbTALIHS.

OcBouTh BONPOCH, H3JIAra€Mble B IPOLECCE W3YYEHHS AUCHMILINHBI «Duznukay
CaMOCTOSITENIbHO CTYJIEHTY KpallHE CJIO0XHO. OTO CBS3aHO CO CIJI0)KHOCTBIO H3y4aeMoro
Mmarepuaia ¥ OonblIMM o0beMoM Kypca. [loaToMmy mocemieHue BceX ayIUTOPHBIX 3aHATUH
ABJIIETCS. COBEPIIEHHO HEOOXOIMMBbIM. be3 ymOpHBIX U pEryisipHbIX 3aHATUH B TEUYECHUE
CEMECTpa CAaTh 3aueT M 3K3aMEH IO UTOraM HW3y4YeHUs AMCLMILIMHBI CTYJEHTY HMPAKTHYECKH
HEBO3MOKHO.
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