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TEMBI 3AJIAHUM MIPAKTUYECKUX 3AHSITH

®opmMupyemMble KOMIIETEHIIUH
OIIK-1 — cmtocoOHOCThIO TPUMEHSTH Oa30BbIE 3HAHUSI B 001aCTH (PU3UKO-MATEMATHICCKUX U
(UH) eCTECTBEHHBIX HayK B cdepe cBoeil npodeccuoHanbHOM AesITeIbHOCTH




ITK-1 — ciocoOHOCTHIO UCTIONB30BAThH CHEIMATM3UPOBAHHBIC 3HAHUS B 00J1aCTH (DU3HUKH TS
OCBOCHMS MPOPMIBHBIX (PU3MUECKUX AUCLUIUINH.

ITK-4 — crtocoOHOCTBIO OCYIIECTBIIATH MEJarOrnYeCKyIO AATEIbHOCTh HAa OCHOBE CIICIIUABHBIX
HaY4HbIX 3HaHUH 110 MPOGUIBHBIM IpeaMeTaM (JUCHUIUIMHAM, MOYJIIM) B paMKax IporpaMm
OCHOBHOT'O O0IIIETro U CpeHero o0mero o0pa3oBaHus

ITK-5 - cr1ocoGHOCTBIO TPOEKTUPOBATh, OPraHU30BbIBATh U AHAIU3UPOBATH [1€ArOTMUECKYIO
JesITeIbHOCTD, 00eCTIeunBast MOCIEI0BaTEILHOCTD U3JI0KEHHS MaTepralia 1
MEXIUCUUIUITMHAPHBIE CBA3U (PU3UKU C IPYTUMHU JTUCLMIITIMHAMU

[IpakTHYecKkHe 32 aHUs HAIIPABJICHbI HA OCBOCHUE TEOPETUUECKUX MOJIOKECHUN U
(dopmupoBaHue y4eOHbIX U IPOPECCUOHATBHBIX IPAKTUYECKUX YMEHUH, OHU COCTABIISIIOT
Ba)XHYIO 4acTh MPO(ECCHOHATBFHON MPAKTUIECKOH MOJATOTOBKH 10 OCBOSHHIO TUCIIUILIIHHEI.

Omnepanuu Haja BEKTOpaMH (CIOKEHUE, YMHOXKEHHE BEKTOpa Ha CKalsdp, BbIYMTAHHE
BEKTOpPOB). Pemienue 3anau

3aganue 1. BekTtopHoe mpous3BeneHUE ABYX BEKTOpOB. Pemenue 3agau

3ananue 2. baszuc B apdunHOM npoctpancTe. Koopannare Touku. 2 yaca

3ananue 3. Tensopsl HyneBoro u 2-ro patra. [Ipumepsl TeH30pOB (MOMEHTOB

uHepLHy, Aedopmanun). Pemenne 3agayq.

3ananue 4. Metpuueckuii Ten3op. [IpuBeneHue TeH30pa K Il1aBHBIM ocsiM. Perenue 3agau

KpuTtepuu olleHKH 10 KOHTPOJII0 MPAKTHYECKHX 3aHATHIA
Otmerka «5». 3ajaHue BBIIOJHEHO B MOJHOM 00beMe C COOJIIOJEHHEM HeOoO0XOAUMOM
nociea0BaTelbHOCTU. PaboTa cOOTBETCTBYET TPEOOBAHUIO.

Otmerka «4». 3anaHue OTBeyaeT MNpPEIbsBICHHBIM TpeOoBaHUAM. JlomyckaroTcs OT-
KJIOHEHHsI OT HeOOXOAMMOM MOCIIET0BATEILHOCTH BBITIOHEHUS, HE BIHAIOIINE Ha TPABUIBHOCTD
KOHEYHOI'0 pe3yibTaTa.

Otrmerka «3». CTylneHT MOKa3bIBAIOT 3HAHUS HE B IOJHOM MEpe W  HCIBITHIBAIOT
3aTpyAHEHUE MIPU PELLICHUHU 3ajiau.

OtMeTKa «2» BBICTABIETCS B TOM CiIy4ae, KOTJa Yydamldecs HE IOATOTOBICHBI K
BBINOJIHEHUIO 3TOW PabOTHI.

TEMBI JIJIS1 KOHTPOJISI CAMOCTOSITEJIbHOM PABOTHI CTYJIEHTOB

®opmupyeMble KOMIIEeTeHIHH

OK-7- crtocOOHOCTBIO K CaMOOPTraHU3alMMK U CaMO00pa30Ba-HUIO
ITK-2 — criocoOHOCTBIO UCTIONIB30BaTh B MPO(heCCHOHAIBHON
NesITeTbHOCTH 0a30BbIe 3HAHUS (PYHIAMEHTAIBHBIX Pa3/IeliOB MATEMaTHKH, CO3/1aBaTh
MaTeMaTHYeCKUe MO/IETIH TUIIOBBIX MPO(PECCHOHANBHBIX 337a4 U UHTEPIPETUPOBAThH
MIOJTyYCHHBIE PE3YIIbTATHI C YIETOM I'PAaHHI] TPUMEHUMOCTH MOJIEIeH
ITK-3 — crtocoOHOCTBIO UCTIOIB30BATH OA30BbIE TEOPETUUECKHE
3HaHUs (PyHJaMEHTAJIbHBIX pa3/IeloB OOLEH U TeOpeTHUECKON
(bu3uKy A5 perieHus npodeccuoHaNbHbIX 33134

KonTposib camocTosiTeJibHOM PpadoTbhl CTYAEHTOB — IIPOLECC TMPOBEPKU U
COIOCTaBJIECHUS (PAKTUUECKUX PE3yJIbTaTOB 00yUEHHs C 3alJIaHUPOBAHHBIMU M YCTAHOBJIEHUE HX
COOTBETCTBUSI HOpPMaM, CTaHgaptaM. KOHTpOIIb BKIIOYAaeT BBISIBICHHE pE3yNbTaTOB, WX
U3MEpEeHHUE U OLEHUBAHUE, YTO MPEAIoJaraeT Co3aHnue CUCTEMbI, BKIIOYAIONICH Lenu, 3a/1auH,
IpeMETHI KOHTPOJIS M €T0 CofiepikaHue, (hOpMBI, BUIBI, METOIBI H T.JI.
CaMocTosiTesqibHasi padoTa sSBISETCS BAXHOW YaCTH OCBOCHHUE MpEAMETa U paccMaTpHUBAETCS

Kak ofHa U3 ¢opM oOyuyeHMs, KoTopas mpeaycMoTpeHHas denepanbHbIM [ocynapcTBEeHHBIM
o0Opa3oBaTeNbHBIM CTaHAAPTOM. Llenbio camMOCTOATENBbHOM pPabOThl CTYAEHTOB SIBJISETCS
oOydyeHrne HaBbIKaMU pPa0OTHl C Y4yeOHOM U HAyYHOM JUTEpaTypoll M NPaKTUYECKUMU
MaTepuaiamMH, HeoOOXOIUMBIMU JUTsl U3yueHUs Kypca « Pu3nka» U pa3BUTHUS Y HUX CIIOCOOHOCTEMN
K CAMOCTOSITEIbHOMY aHaJIM3y MOJIYyYeHHON HHPOpMaIUH.

PaboTa koHTpONMMpYyeTCs AUCKyCCHEl, HalTMCaHueM pedepaToB, OITPOCOM, IPOBEPKOI pEIIeHHBIX
KOHTPOJIbHBIX PadoT.
1.BexTopHBIE U CKaNSPHBIC BETHYHHBL.



2.CnoxeHnue BeKTOpoB. KOMMYyTaTHUBHOCTh M aCCOLMATUBHOCTD CJIOKEHUs. [IpOTHBOIONOKHBIN
BekTop. [IpaBuia cioxeHus BEKTOPOB.

3.lekapToBa cucreMa KoopauHaT BekTopHOe pon3BeieHUE BEKTOPOB

4.YMHOXKeHHME BeKTopa Ha ckaisp (ducio).CkalsipHOoe NMpou3BeJeHHE BEKTOpoB. 5.CKalsipHOE
NPOM3BEACHUE BEKTOPOB B KOOPJAMHATHOU (hopMme.

6.BexropHoe npousBenenue BekropoB.lIpoekiys BekTopa Ha oCh.

7.Pa3noxxeHne BEKTOpa 0 IBYM U TPEM BEKTOPaM.

8.JInHeliHas He3aBUCUMOCTD U JIMHEIHAs 3aBUCUMOCTb BEKTOPOB.

9.CMexxHOe MPOU3BECHUE TPEX BEKTOPOB. B3anMHbIe 6a3uChl BEKTOPOB.

10.KoBapuaHTHbIE U KOHTpaBapHUaHTHBIE COCTABIIAIOLINE BEKTOPA.

11. Cxnspusle nons. I'pagueHr.

12. BekTopHbI€ MOJIS.

13. IloHsATHE AUBEPrELUH.

14 TlonsiTue potopa.

15.Teopems! I'aycca u Crokca

16.3akoHbl IpeoOpa3oBaHusl KOMIIOHEHTHOTI'O TEH30pa

17.Tensopsl HyneBoro, 1-ro u 2-ro panra. [IpeoOpazoBaHre KOMIIOHEHT BEKTOPOB U TEH30POB IPH
HIOBOPOTE KOOPAUHATHOM MJIOCKOCTH.

TpebdoBanne k koutposaw CPC:

TOYHOCTh OTBETA Ha MMOCTABJICHHBIN BOIIPOC; (OPMYITHPOBKA IeJIeH 1 3a7ad paboThl; paCKpBITHE
(ompeneneHune) paccMaTpUBAEMOro TMOHATUA (OMpeeNieHus, MPOOJIeMbl, TEPMUHA); YETKOCTh
CTPYKTYPbI pabOThI;CaMOCTOSTEIbHOCTb, JIOTHYHOCTD U3JI0KECHHS; HAJTMUUE BHIBOJIOB, CACTAHHBIX
CaMOCTOSITENILHO

CamocTtosTenbHas paboTa KOHTPOJIUPYETCs AUCKYCCHel, HamcanueM pedepaToB, OIPOCOM.
Pedepar — kpaTkoe H3JI0)KEHHE B IMUCBMEHHOM BHAE WIM B (popme NyOIMYHOTO IOKIaja

COJIepKaHUsl HAYYHOTO TpyJa WM TPYJOB, 0030p JIUTEPATyphl IO TeMe. DTO CaMOCTOSATENIbHAS
Hay4YHO-MCCIIeIOBaTeNIbCKas padoTa CTYyJEeHTa, B KOTOPOMl pacKpbIBaeTcs CyTh HCCIEAyeMOM
npo6aemsl. M3noxeHne Mateprana HOCUT IpoOJIeMHO-TEMaTHUECKUI XapaKkTep, MOKa3bIBaOTCs
pas3InYHbIe TOUKU 3PEHHUs, a TaKXKe COOCTBEHHbIE B3IJIs1/Ibl aBTOpa Ha MpoOiIeMy.

BbicTynuieHue — peub, JIEKLUs, TOKIAJl, 3asBJIE€HUE U T.I., KOTOPbIE COOOIIAIOTCS KeM-ITH0O0 B
yCTHOHU (opMe. BricTymieHue cTyIeHTOB IPOBOAUTCS C LIE€bI0: CUCTEMATHU3AIMH U 3aKPEIUICHUS
MOJIyYEHHBIX TEOPETHYECKUX 3HAHUM M NPAKTUYECKUX YMEHUN CTYJICHTOB;YINIyOJeHUS U
pacIIMpeHusl TEOPETUYECKUX 3HaHUM; (OPMUPOBAHUS YMEHUMN MCIONb30BaTh CIHPABOYHYIO U
CHeLUaIbHYIO JINTEPATYyPy; Pa3BUTHS O3HABATEIBHBIX CIOCOOHOCTEH U aKTUBHOCTH CTY IEHTOB:
TBOPYECKOM HMHHUIMATUBBLI, CAMOCTOSATEIBHOCTH, OTBETCTBEHHOCTHM U OpPraHU30BaHHOCTH;-
(GopMHpOBaHUS  CAMOCTOSITEIbHOCTH  MBIIIJIEHUS, CIIOCOOHOCTEH K  -CaMOpPa3BHUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CaMOpPEAIN3aLUU; PA3BUTHS UCCIIE0BATEIbCKUX YMEHUN.

Onpoc cTyAeHTOB NPOBOAUTCSA C LENBIO: CUCTEMATH3allMM W 3aKPEIUICHHWS IOJy4EHHBIX
TEOPETUYECKUX 3HAHUM U TPAKTUYECKHMX YMEHHUI CTYIeHTOB;yINyOJIeHUs M pacHIMpeHus
TEOPETUYECKHUX 3HaAHU; (POPMUPOBAHMS YMEHU HCIIOJIb30BATh CIIPABOYHYIO U CTIEUATIbHYO JIH-
TepaTypy; pa3BUTHUS MO3HABATENIbHBIX CIHOCOOHOCTEH M AKTUBHOCTU CTYJEHTOB: TBOPYECKOM
WHUIMATHBBI, CaAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTM W OpPraHUM30BAaHHOCTH; (POPMHUpPOBAHUS
CaMOCTOSITENIbHOCTH MBIIIJICHHS, CIOCOOHOCTEH K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
caMopealln3aluu; pa3BUTHUs UCCIIEI0BATEIbCKUX YMEHUMN.

KpuTtepun onieHKH BBIIOJHEHHS CAMOCTOATE/IBLHOM PadoThI.

B OCHOBY pa3pa60TK1/1 6aHHHO-pCI>'ITHHFOBOﬁ CUCTCMBbI IIOJIOXKCHBI NPHUHLOUIIBI, B
COOTBETCTBUH C KOTOPBIMU q)OpMI/IPOBaHI/Ie peﬁTHHFa CTYACHTA OCYUICCTBIIACTCA IMOCTOAHHO B
mnmponecce ero 06y‘-I€HI/ISI B YHUBCPCHUTCTC. HaCTO}IH_IaH CHUCTCMA OLCHKH YCIICBACMOCTU CTYICHTOB
OCHOBAaHa Ha UCIIO0Jb30BaHNH COBOKYITHOCTH KOHTPOJIBHBIX TOUCK, PaBHOMECPHO PACIIOJIOKCHHBIX
Ha BCEM BPCMCHHOM HMHTCPBAJIC U3YUCHUA OUCHUIIJINHBI. HpI/I 9TOM HPpCANOJaracTCsa pasacCiICHUC



BCEr0 Kypca Ha psj Ooyiee WM MEHEe CaMOCTOSITENbHBIX, JIOTHYECKU 3aBEPIICHHBIX OJIOKOB U
MOJyJIeH U IPOBEIEHUE IO HUM NTPOMEKYTOYHOTO KOHTPOJIS.
Kpurtepun onenkn pesyiabratoB CPC:

Onenka «5» - r1yOokoe M NPOYHOE YCBOGHHE Marepuana. YMEHHE Jl0Ka3aTb CBOE
pemenne. JlemoHcTpamus oOydaronMcs 3HAHMM B 00beMe MPOWIACHHOW MpPOTpaMMBI.
Bocnpoussenenue yue6Horo Matepuaa ¢ TpeOyeMoil CTeneHbl0 TOUHOCTH.

Ounenka «4» - HauUuuMe HECYIIECTBEHHbIX OIIMOOK, YBEPEHHO HCIIPABIISIEMBIX
00yyaroIuMcs 1ociie JOMOJTHUTENIBHBIX U HAaBOJAIINX BOIPOCOB. JleMoHCTpalus o0ydaronmmes
3HaHUH B 00beMe MPOHACHHON IPOTrpaMMbl. YeTKoe U30kKeHne yueOHOro MaTepHara.

Onenka «3» - HalMyMe HECYIECTBEHHBIX OIIMOOK B OTBETE, HE HCIPABISIEMBIX
obOyuatouMmcs. JlemoHcTpalusi 00y4daromuMcsi HeIOCTATOUYHO MOJHBIX 3HAHUHN 1O MPOMIEHHON
IporpaMMe.

Onenka «2» - He 3HaHUE Marepuaja MpoineHHOW Tembl. Ilpu oTBeTe BO3HHKAIOT
Cepbe3HbIE OLINOKH.

CryneHTaM BBICTaBIAIOTCS CIEAYIONIME OauIbl 3a BhIMOIHEeHUE 3a1anus K [1K:

- OoueHKa «oTau4Ho» (10 06aymioB): KOHTPOJIbHBIE TECThl, a TaKXe CAMOCTOSTEIBHO
BBITTOJIHEHHBIE CEMECTPOBBIC 3aJ[aHWs, BBHINOJHEHHBIE TIOJHOCTBIO M CIAaHHBIE B CPOK B
COOTBETCTBUM C IPEIbABIAEMBIMU TPEOOBAHUAMU;

- OIICHKA «XO0po110» (8-9 6ayoB): 3aaHUE BHIIOIHEHO U B 1I€JIOM OTBEYAET MPEbSIBISIEMbIM
TpeOOBaHUAM, HO UMEIOTCSI OT/IEJIbHbIE 3aMe4aHus B €ro 0(pOPMIICHUN WIIM CPOKE Clauu;

- OIICHKAa «YIOBJICTBOPUTEIBHO» (6-7 0aioB): 3aJaHue BBIMOJHEHO HE JO KOHIIA,
OTCYTCTBYIOT OTBETBl Ha OTJEJIbHBIE BOIPOCHI, UMEIOTCA OTKIOHEHHS B 00bEeMe, COJEepKaHHH,
CpOKE BBITIOJTHEHHUS;

- OLIEHKA «HEY/]OBJIETBOPUTENBHO» (5 M HMXKE): OTCYTCTBYeT DELICHHE 3a/laud, 3aJlaHHe
Nepenucalo (CKayaHo) M3 JPYTrUX HCTOYHUKOB, HE NPOSBICHA CaMOCTOSTENBHOCTh IPU €ro
BBITOJIHEHUH.

Texymuid KOHTpOJIb OCYIIECTBISETCS B XOJl€ Y4eOHOro Ipouecca IO pe3yibTaTam
BBITOJIHEHHS CAMOCTOSATENBbHOM pab0Thl U KOHTPOJIbHON paboThI.

OcCHOBHBIMHU (pOPMAMHU TEKYIIETO KOHTPOJISI 3HAHHUA SBIISFOTCS:

- 00CyX/IeHH€ BBIHECEHHBIX B IJIaHAX MPAKTUYECKUX 3aHATHH JIEKLMOHHOIO MaTepuana u
KOHTPOJILHBIX BOTIPOCOB;

- pelIeHue TECTOB U UX OOCYXJEHHE C TOYKH 3pEHUs YMEHHUs c(hOpMyTUpOBaTh BBIBOJBI,
BHOCHTH PEKOMEH/IAIINY ¥ IPHHUMATh aJIeKBATHBIC YIPABICHYECKHUE PEIICHHUS;

- BBINOJIHEHUE KOHTPOJILHON pabOThI U 00CYXKJIEHHE PE3yIbTaTOB;

- y4JacTue B IUCKYCCHSX B KaueCTBE YYaCTHHUKA W MOJEPAaTOpa TPYNIIOBOW JAMCKYCCHH TIO
TeMaM JUCLUIUINHBL;

- HallMcaHUe U Mpe3eHTalusl JOKIaa;

- HallMCaHUE CaMOCTOATEIbHON (KOHTPOJIBHOM) paboThI.

TECTOBBIE 3AJJAHUE 11O UTOI'OBOMY KOHTPOJIIO

MO JUCHUIIJIMHE BEKTOPHBIV U TEH30OPHBINA AHAJIN3 (3AYET)
@1Kaxk Ha3pIBaeTCsl OTPE30K, MJIsl KOTOPOro YKa3aHo, Kakasi U3 €ro TPaHUYHbIX TOYEK CUUTAETCS
HayajuoM, a Kakasi — KOHIIOM?
$ A)llpsimas; $B) JIyu; $C) Bekrop ; $D) Crumsip ; $E) Moyins;
@?2Kak Ha3pIBaeTCs MPaBUIIO CIIOKEHHS IBYX HEKOJITMHEAPHBIX BEKTOPOB?
$ A) Ilpasuno IMTudaropa; $B) Ilpasuino mapamrensubix npsmbeix; $C) IpaBmio paBeHCTBa
tpeyronbaukos; $D)[Ipasuia Jlommurans; $E) [IpaBuio tpeyroabHuKa,
@3Kak Ha3pIBaIOTCSI BEKTOPHI, €CIIM OHU CO HAIIPABIICHBI M UX MOJIYJIA pPaBHBI?
$ A) Co nanpasnennbivu; $B) Kommuneapubivu; $C) TIpoTHBOMOI0KHO HATIPABICHHBIMHU;
$D) PaBubivu; $E) Komruanapusimu;
@4Kak Ha3bIBatoTCs Ha pucyHke BekTopsl AB u CD?
$ A) TIpoTrBOMOIOKHO HarpaBaeHHBIME; $B) .
[Mapamnensusivu; $C) Iepekpectabivu; $D) Hynesbimu; $E) \B\* -
[TepnieH MKy ISpHBIMY;
@5 Ecnu mo0ast Touka MI0CKOCTH SBISIETCS] BEKTOPOM, TO KaK OHA Ha3bIBAaeTCs?



$ A) Toueunsrii Bektop; $B) Moaynehsiii Bektop; $C) Pasubrit Bektop; $D) HyseBoit BekTop;
$E) nukax He Ha3bIBAETCS;

@6 Kak Ha3pIBatoTCs Ha pUcyHKe BekTopsl MD u BA?

$A) IlepnenmukyaspusiMu; $B) Ilapamnensueivu; $C) Co  nanpasiaenabivu;, $D)
Komnmueapusivu; $E) PaBHbiMH;

@7 Kak Ha3bIBAIOTCS BEKTOPbI, €CIIM OHHU JIeXkKAT JHO0 HA OHOM A <
npSAMOiA, 10O Ha Ha MapaJUIETbHBIX MPSIMbIX? ~ //1
$ A) IIpoTuBOMONIOKHO HallpaBiIcHHbIME, $B)

Bcenamnpasiennsivu; $C) Co nanpasnennsiMu;  $D) PaBubivu; $E) KommnHeapHbiMu;

@8 Kakwe u3 caeayroInuX BEJIMYMH MOMAPHO SBJISIFOTCS BEKTOPHBIMU BETHUNHAMU?

$A) Bpewmsi, wotaoCTh; $B) Cropocts, Bpemst; $C) Cuia, Temneparypa; $D) Cropocts, cuia,;
$E) TemnoemkocTh, Macca;

@9Kaxkue 13 clieyrOIUX BETHYHH NONAPHO SBIISIOTCS CKAISPHBIMU BETMYHMHAMHE?

$ A) Yckopenue, miotHocTh; $B) Crkopocts, Bpems; $C) Cuia, remmneparypa; $D) CkopocTs,
cuna; $E) [imuna, miomazs, padboTa;

@10 CkosbKO BEKTOPOB MOKHO OTJIOKHUTD OT JIF0OO# TOYKH, PABHBIX JAHHOMY BEKTOpPY?
$A)Tonbko omun; $B) Hu ogroro; $C) beckoneunoe mHokecTBO; $D) Tpu; $E) Jecsats;
@11 Kakue BEKTOPHI KOJUIMHEAPHBIE MEKIY COO0M?

$A) WX, PK, MN: $B) PK, CD, MN, WX: $C) PK, MN, >, WX; $D)
MN, OZ, CD, PK; $E) WX, OZ, CD, PK; a N

Weeee———>x

@12 Kak Ha3pIBaeTCsl BEIWYKMHA BEKTOpA ?

$ A) Hanpasnenue Bektopa; $B) Moayns Bekropa; $C) [lnrHa u MOy HEHYJICBOIO BEKTOPA;
$D) HyuneBoii Bektopa; $E) OOpaTHBIii BYKTOD;

@13 Kakoe 13 3THX CBOMCTBA BEPHO Il BEKTOPHOTO MPOU3BEACHHS?
$A)axb=bxa;$B)axb=-bxa;$C)axb=>b? $D)axb=2a" $E)axb=Db-a;

@14 Kakoe 13 3THX CBOMCTBa BEPHO IS CKAJSIPHOTO MPOU3BEICHHE?
$A)a‘b=b-a;$B)axb=-bxa;$C)a-b=b?;$D)a-b=a° $E)axb=b - a;

@15 TokaxxuTe MpaBUIIO CKAISIPHOTO MPOMU3BEICHUS BEKTOPOB:

$A) A-B=AB -tga;

$B) A-B =A-B sina; $C) A‘B =A'B /cosa; $D) A'B =A‘B -ctga; $E) A-B =A‘B -cosa;

@16 TMokakuTe MPaBUIIO CKAISIPHOTO MPOU3BEICHUS BEKTOPOB, 3aIaHHBIX B KOMITOHCHTAX.
$A) A'B= Ax Ax + BxBx+ AX BX, $B) A'B= Ax By + BxBy+ Bx By, $C) A'B = Ay Bx + AyBx+
Ay By; $D) A'B = Ax Bx + AyBy+ A; B;; $E) AB = A; Bx + AB:+ Ay By;

@17 Tloxaxute cymmupoBanue BekTopoB C=A+B.

$A) 1, $B) 2; $C) 3; $D) 4, $E) 5; AN
@18 INokaxute cymmupoBaHue BekTopoB A= B+ C. '@ Bv; >

B .
$A) 1; $B) 2; $C) 3; $D) 4; $E) 5; B A, s @ ’Z
@19 IokaxuTe cymmupoBanue BekTopoB C=A-B. 4 @. c o1
$A) 4; $B) 2; $C) 3; $D) 1; $E) 5; L Tt bows
@20 IMokaxxute BhIUMTaHHE BekTOpoB C= -(B- ZB N A, 7 A).

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

B A A
@21 Yemy paBHO CKaIsIpPHOC YMHOXCHHUE <A .ch ﬁ
. A C

BekTopoB A (3,4) u B (4,3)?

$A) 27; $B) 24; $C) 20; $D) 30; $E) 19; & y @20
@22 Yemy paBeH CHHYC yrila MEXIy Bekropamu A A c e 34)uB
4,3)?

$ A) 24/30; $B) 20/29; $C) 24/25; $D) 21/25; $E) 20/27;

@23 Moyts BeKTOpHO#T IIpom3Beiennii Bektopos | AXB | onpenensercs popmyioii:

$A) [AxB|=|A]-|B];

$B) |AxB|= |A|-|B]|-Sin a:Cos a; $C) |AxB|= |A|-|B| Tg a; $D) |AXB|=
|A|-|B]|Cosa;$E) |AxB|=|A|-|B]| Sinq;

@24 CkanspHOro Mpou3BeICHHUS BEKTOPOB ompeeseTcs GopMyJIou:

$A) A-B=AB -cosa; $B) A-B =A-B ‘sina; $C) A-B =A-B/ cosa; $D) A-B =A-B ‘ctga; $E) A-B
=A-B -tgo,;



@25 BexTopHoe npousBeieHne BekTopoB AXB onpenensitorest popmynoi:

$ A) AxB = (Ay'Bz — Az'By)k+ (Az'Bx-Ax-Bz)j+(Ax'By-Ay-Bx)i; $B) AxB = (Ay'Bz —
Az'By)i+ (Az'Bx-Ax'Bz)j+(Ax'By-Ay'Bx)k; $C) AxB = (Az'Bz - A‘By)j+ (Az'Bx-
Ax-Bz)i+(Ax-By-Ay'Bx)k; $D) AXB = (Ay'Bz— Az'By)i - (Az'Bx-Ax-Bz)k-(Ax'By-Ay-Bx)j;
$E) AxB = (Ay'Bz— Az'By)i+ (Az'Bx-Ax'Bz)j-(Ax'By-Ay-Bx)k;

@26 BekTopbl Ha3bIBAIOTCS KOJUTMHEAPHBIMH, €CITH

$A) ecnu exar B OAHOM MPSIMOM JIMHUK WIIK B B3aMMHBIX MMapaJlIeIbHbBIX MPSAMBIX JTHHHEX; $B)
€CIIM JIS)KAaT B B3aUMHBIX MEPHCHIMKYISIPHBIX NpsMbIX JuHHAX; $C) ecmu nexar B MpsMbIX
JMHUSAX, yron Mexay kotopeix pasen 30% $D) ecnm nexar B HpAMBIX JTHHMSX, YTOT MEXKIY
koTophix pased 60°; $E) ecnu nexar B HemapasieIbHBIX MPAMBIX JIMHHAX;

@27 BekTopbl Ha3bIBAKOTCS OPTOTOHATBHBIMH,

$ A) eciu JiexaT B B3aMMHBIX MapaylIeIbHBIX MPSAMbIX JHHUIX; $B) eciau jgexar B B3aUMHBIX
HEPIEHAMKYIIAPHBIX MPSIMBIX JTHHUAX, $C) eCltu JIeKaT B IPAMBIX JIMHUAX, YTOJI MEXKILY KOTOPBIX
pasen 30% $D) ecnu nexat B IPSAMBIX JTHHASAX, YTOJI MEKAy KoTopsix paseH 60°; $E) ecnu nexar
B HEMapalIeIbHBIX MPSMBIX JIMHUSIX;

@28 Beruuciauts paboTy, €COM TENO0 IepeMecThics Ha S=2i+5] Merp moa AeHCTBHEM CHIIBI
F=4i+2j uproToHa.

$A) 21H; $B) 38H; $C) 28H; $D) 18H; $E) 08H;

@29 Haiiti CoS o yriia Mexy BeKTopamu cMmemienus: S=2i+5] cuisl u F=4i+2].
- 18 . 38 . 28 . - 18 . =
$ A)Cosa = $B) Cos a N $C) Cos a N $D) Cos o NG $E) Cos a

18
\/5800"’

@30 BekTops! @, b 1 C KOMIUTaHAPHBIMHU, SCITH
$ A) Bce 3TH BekTOpa HeE JEKaTh B OQHOM IutockocTd; $B) Bce aTm BekTopa jexarb B OJHOM

miockocr; $B) § Adl = rotA dS; $C) § Adx =[;rotA df; $D) §,AdS = [ divA dV; $E)
$ Adx ~ [ rotAdS;

Jl11 KOHTPOJIsl YCBOEHUS JIaHHOW JAMCLUIUIMHBI y4EOHBIM IUIAHOM IIPESYCMOTPEH JK3aMEH.
Obmee konmvecTBO 6ayuIoB 1o aqucuuiumHe - 100 6aios. Paciipenenenue 6auioB Ha TEKYIIUN 1
IPOMEXYTOUHBIH KOHTPOJb IPH OCBOGHUM JUCLHMIUIMHBL, a TakKe MTOTOBOM OLEHKE
NPEJICTaBICHO HIKE.

HTorosas cucreMa OLEHOK 110 KPEIUTHO-PEHTHHIOBOM CHCTEME C HCII0JIb30BaHHEM

OYKBEHHBIX CHMBOJIOB

Onenka no JAuanason Yuciennoe Ounenka no TpaMIMOHHON
OYKBEHHOH | COOTBETCTBYHOIIUX BbIpasKeHHe cucreme
cucreMme HA00pPHBIX 0AJJIOB | OLIEHOYHOr0 0aJjl1a
A 10 95-100 OO
A- 9 90-94
B+ 8 85-89
B 7 80-84 Xoporo
B- 6 75-79
C+ 5 70-74
C 4 65-69
C- 3 60-64 v
D+ 5 5559 JIOBJIETBOPUTENBHO
D 1 50-54
Fx 0 45-49 He
= 0 0-44 YI0BJIETBOPUTEIILHO

Pa3paborumk: K.(p-M.H., JOLEHT.,

« » 2025r.




