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1. KoMmnereHuum W WHIMKATOPbI MX JOCTH)KEHHs, NpoBepsieMble JTaHHBIMU
OI[€HOYHBIMHU MaTepuaIaMu

[lenbio 0OCBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 CriocobeH ucnonb30BaTh B MPoheCCHOHATBLHON AEITEeTbHOCTA OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX U OOIIEUHKEHEPHBIX TUCIUIUINH, IPUMEHATh METObl MaTEMATHUECKOTO
MOJIEJIMPOBAHUS, TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX UCCIIET0BAaHUT;

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh ITPO0JIeM, BO3HUKAIOIIUX B
XoZle TpOoQEecCHOHATBHON  NESATEIbHOCTH, TPHUBJIEKATh JUISI WX pemeHus  (usmko-
MaTeMaTUYeCKUN anmnapar U COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTHH.

Pesynbpraramu 0CBOEHUS AMCLUIUIMHBI SBISIOTCS CICAYIONINE UHAUKATOPHI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3naer pyHmaMeHTaIbHBIC 3aKOHBI MPHUPOILI U OCHOBHBIC (U3HUYECKHE H
MaTEeMaTUYECKHUE 3aKOHBI

POOIIK-1.2 Ymeer npuMeHATh (PU3NYECKHE 3aKOHBI U MATEMATHYCCKUE METOJbI s
pelieHus 3a/1a4 TEOPETUYECKOTO U MPUKJIIATHOTO XapaKTepa

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HUKAIOIINUX B XOJA€ NMPO(ECCUOHATBFHOU ACITETbHOCTA, U METOIAUKY MPHUBICYCHUS (DU3UKO-
MaTEeMaTUYEeCKOro anmnapara 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIs1 UX PEIIEHUs

POOIIK-2.2 YMmeer BBISBIATh €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLINX
B XoAe MpodeccHOHAIbHON [eATENbHOCTH M MpPHUBIEKATh [UIsl WX pelleHus (U3HKO-
MaTeMaTUYECKUI anmnapar U COBPEMEHHBIE KOMIIBIOTEPHbIE TEXHOJIOTUU

2. OueHoYHbIe MATEPHAIBI TEKYLEr0 KOHTPOJISI U KPUTEPUH OLleHNBAHUS

DEMEHTHI TEKYILETO KOHTPOJIS:
— KOHTpPOJIbHAs paboTa;
— TecT

Tect 1 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)

Touka 4 (1,2,3)
Touka B (9,6,4)
Touxka C (3,0,4)
Touka D (15,0, 8)
BekTop AB

Bexkrop AC

BekTop AD

CkaJiipHO€E IPOU3BEICHNE BEKTOPOB AB 1 AC

JlnuHa BekTopa AB

JlnuHa BekTOpa AC

U
Yroa mexnay Bektopamu AB u AC

BexTopHoe npousBeieHne BEKTOpOB AB u AC

[Imomane Tpeyroapaunka ABC

CMmemranHoe IMPONU3BCACHUC BCKTOPOB TB , E u E

O6nem Tetpadapa ABCD

JIBOliHOE BEKTOPHOE NMpoU3BeieHNE BEKTOpoB AB u AC

Kputepun orieHHBaHuUs: TECT CUNTACTCS MPOIICHHBIM, €CIM 00YyJaroLiil OTBETUII Ha BCE
BOIPOC bl, IOIYCTHB JIMIb JIBE€ YHCTO BBIUUCIUTEIbHbIE OLINOKH.



KonTpoabsnas padora 1 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)

1. Ha riockocTH faHsl Tpu Bektopa: p=1{2,-3}, g={1,2} u 4 = {9,4}. Haiitu pasnoxenne
BEKTOpa 4 1o 0asucy p u g.

OtBer: a=2p+5q.
2. JlaHBI BEKTOPBL, SBIIOLIAECS CTOPOHAMHE TpeyronbHuka: AB=57+27, BC=2i—47.

Boeruncnute nnuny Menuansl AM u BeicoThl AD TpeyronabHuka ABC.

42333

Ortser: ‘m‘ =0, E)‘ = g

3. BeruucauTe mioniaap napamuiesiorpaMma, mocTpOEHHOT0 Ha BEKTOpax AB= i+ 2n,
AD= ih-3%, tne |/ =5, [ =3, (ﬁiﬁ):%.
Otser: 37,5.

Kontpomnsnas padora 2 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)

1. Jlanbl ypaBHeHHsI OOKOBBIX CTOPOH paBHOOEIpPEHHOro TpeyroibHuka 3x+ y=0, x—3y=0
u Touka (5; 0) Ha ero ocHoBaHuU. HaiiTu nepuMeTp U Mioumaab TpeyrojabHUKA.
2. CocTaBUTh KaHOHWYECKOE YPaBHEHHE JIUIUIICA, TUPEKTPUCAMU KOTOPOIO CIIyXaT IMpsMbIe

4
xX= iﬁ 1 60JIbIIas MOJIyOCh KOTOPOTO paBHa 2.

3. CocTaBuTh ypaBHEHHS KacaTeJbHBIX K rumepbone 4x — 9y =36, NepIeHAUKYIIPHBIX K
npsMot x+2 y=0.
2

Orsersr: 4(v10++/5); 20 4,2 =1 —2x+i2.
4 Yy Yy

Konrponsnas padora 3 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)

1. CocTtaBuTh ypaBHEHHUE TUIOCKOCTH, TIpoxo e yepe3 Touky 4 (0,1,3) u Touky B (—1,2,—
2) u mapajuienbHo BekTopy {3,1,2}.
OtBet: 7x—12y—4z+25=0.
x=2+4¢ x=T7-6t
2. JlokazaTp, 4To IpsiMble § y =—6f U § ) =2+ 9¢ nexar B OJHOM INIOCKOCTH, U HAITUCATh
z=—1-8t z=12t

YpaBHEHUE ATOM MIIOCKOCTH.
OtBeT: 5x—22y+192z+9=0.

Kpurepun onieHuBanus:
Pe3ynbraTsl KOHTPOJIBHOM pabOTHl ONPENENAIOTCA OLIEHKAMU «OTJIMYHOY», «XOPOLIO»,
«YIOBIIETBOPUTENBHO», «HEYJOBJIETBOPUTEIHHOY.



OieHEa KpHrepHH coOTRETCTRIEA
i
OTandno = O ranaHui BREINOIHEHO NPARHIIEHG
I
X OpOMIo TO% — Q0% waMaHHi BEMTOIHEHD MPEBILTLHG
I
M OBIETROPHTEIEHD 0% — TO% tanaHMi BEIIOIHEHD NPEELIEHG
k
HeyvnoaneTBoprTensH < 50% 3amaHii BEIMOTHEHD NPABATRHD

3. OneHo4YHbIe MATEPHAJIbI HTOTOBOI0 KOHTPOJS (MPOMEKYTOYHON ATTECTALUM) U
KPHUTEPUH OLlCHUBAHUSA

[lepBast yacTh 3K3aMEHa MPOBOJUTCSA MO OWieraM B MUCHMEHHOW (opMe C YCTHOM
3alUTON. DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 ABYX TEOPETUUYECKHX BOMPOCOB, MPOBEPSIIOMINX
POOIIK-1.1 u POOIIK-2.1. Bropas yacTh 3k3aMeHa IpeCcTaBisieT co0oii 6ecemay co CTyAeHTOM,
B KOTOpPOHM MPOBEPSETCS 3HaHHWE OCHOBHBIX (popmynupoBok TeopeM u ompeneieHuit (POOITK-
1.1, POOIIK-2.1) u ymenue pemenus tunosbix 3agad (POOIIK-1.2, POOIIK-2.2).

Teoperuyeckue BOIPOCHL:

. CBs13aHHBIE U CBOOOTHBIC BEKTOPBI.

. JIuneitHple onepaluy HaJl BEKTOPaMH.

. 'eoMeTpuueckuii CMbICIT TUHEWMHON 3aBUCUMOCTH.

. basuc, kooparHaATHI BEKTOpA.

. OpuenTanus 6a3ucoB, 1eKapToOB Oa3uc.

. CkansipHoe NMpou3BeIeHUE BEKTOPOB.

. OproroHanbHas npoekusi. CBoMcTBa MPOEKIUH.

. BekTopHO€ npousBeieHue.

. CMel1aHHOE U ABOWHOE BEKTOPHOE ITPOU3BEACHHUE.

10. AbdunHBIC U TEKAPTOBBI PETICPHI.

11. IIpeobpazoBanue apPUHHBIX KOOPAMHAT TOUKHU MPH 3aMeHe aQpUHHOrO Oazuca.
12. PaccTositHue MeXAy IBYMsI TOUKAMH.

Jlenenue oTpe3ka B JaHHOM HalpaBJICHUU.

13. O6uiee ypaBHEHHE IPSMOM Ha TUIOCKOCTH. JIpyrue criocoObl 3a1aHus TPSIMOA.

14. YcnoBus napanienbHOCTH, NEPIEHANKYIPHOCTH MPSIMBIX Ha MJIOCKOCTU. YTOJ MEXIY
PSIMBIMHU.

15. IIy4ok npsIMBIX Ha MJIOCKOCTH.

16. HopManbHO€ ypaBHEHHE MPSIMOI1 HA TIJIOCKOCTH.

17. PaccTosiHue OT TOYKH A0 NPSIMON Ha MJIOCKOCTH.

18. Dnumnc (BBIBOJ M UCCIIEIOBAHNE KAHOHUYECKOTO YPaBHEHUS ).

19. DKCIEHTPUCUTET AILIMIICA, (POKATBHBIE PaInyChl, AMPEKTOPHATILHOE CBOHCTBO.
20. 'mnepOosa (BBIBOJ M HICCIIEIOBAHNE O0IIEr0 KAHOHMYECKOTO YPABHEHHS ).

21. DKCUEHTpUCUTET THIIEePOOITBI, POKATBHBIC PAJANYCHI, TUPEKTOPUAIBHOE CBOWCTBO,
ACUMITOTHI.

22. [Tapabomna.

23. O61ee ypaBHEHHE TNIOCKOCTH.

24. UccnenoBanue o01IETro ypaBHEHU IIIOCKOCTH. J{pyrue criocoObl 3a7jaHus TIIOCKOCTH.
25. YcioBus napauieibHOCTH U MEPIEHANKYISIPHOCTH TIIOCKOCTEH. YTOI MEXIY MIOCKOCTSIMH.
26. IIyuok u cBsi3Ka MJIOCKOCTEN.

277. HopMmasibHOE YpaBHEHHE MIOCKOCTH.

28. PaccrosiHue OT TOYKH JI0 TJIOCKOCTH.

29. YpaBHeHuUs TpsIMOM B MPOCTPAHCTRBE.

30. Yruibl ¥ pacCTOSIHUA 1)1 IPSIMON B ITPOCTPAHCTBE.

O 00 1IN DN B W~




31. IToBepxHOCTH BTOpOTO MOpsiaKa (chepa, SITUIICONT).

32. IToBepXHOCTH BTOPOTO MOPsiKa (TUIIEPOOTIOUIbI).

33. IloBepxHOCTH BTOPOTO MOpsiaAKa (TTapadoIou/Ib).

34. BripokeHHBIE JINHENYAThIE IOBEPXHOCTH (LIUIUHIPBI, KOHYCBI).
35. HeBbIpoXKI€HHbBIC TUHENYATHIE TOBEPXHOCTH.

IIpumepsl 3anau:

x-2 y+1 z-1
1 -1

1. Haiitu paccTosiHME MEXILY CKPEUIUBAIOIIMMHUCS TIPAMBIMU u

x+4 y-2 z+3
2 -2 =3
OrtBer: 6.

2. Haiitu paccrosaue ot Touku 4 (1,-2,2) 1o miockoctu 2x+y+2z—7=0.
Ortger: d=1.

Kputepuu onenvuBanus:

PesymbraThl  9K3aMeHa  ONPEACTSIOTCS  OIEHKAMH  «OTIMYHO»,  «XOPOIIO,
«YZIIOBJIETBOPUTEIIBHO», «HEYOBIETBOPUTEILHON.

OreHKa «OTJIMYHO» BBICTABIISCTCS, €CIIM HA TEOPETUYECKHUI BOMPOC JIaH pa3BEPHYTHIH
OTBET C BOCIPOU3BEIICHUEM JIOKA3aTEIhCTB 0€3 CYIIECTBEHHBIX HETOYHOUTEH W BCE 3ajadu
pereHsl 6e3 OmooK.

OI.[GHKa «XOpOoHIO» BBICTABIIACTCA, CCJIIM CTYACHT 3HACT OCHOBHBIC YPABHCHHUA U CBOIICTBa
U3yYaeMbIX T€OMETPUYECKHX OOBEKTOB, HO C HETOYHOCTSMH BOCIPOM3BOAMT JOKA3aTeIbCTBA
N3YYCHHBIX TCOPECM.

OrneHKa «yIOBICTBOPUTEIBHO» BBICTABISIETCS, €CJIM CTYICHT 3HAeT OCHOBHBIE
YPaBHEHHsI W CBONCTBA H3Y4YaeMBIX TI'€OMETPUYECKUX OOBEKTOB, HO HE BOCIPOHM3BOIUT
JI0Ka3aTeIbCTBA N3yUYCHHBIX TEOPEM.

OI.[GHKa «CHCYHAOBJICTBOPUTCIILHO» BBICTABJIACTCA, C€CIIM CTYACHT HMMCCT CYUICCTBCHHBLIC
npoOesbl B 3HAHUW OCHOBHOTO YYeOHOT'O MaTepuaia, JOIyCKaeT MPUHIUIUAIGHBIC OIIMOKU B
BBITTOJTHCHUH ITPAKTHYCCKUX 3aI[aHHI>'I.

4. OueHouyHbIe MaTepuaJIbl IS NMPOBEPKH 0CTATOYHBIX 3HAHUM
(chopMHPOBAHHOCTH KOMIIETEHLIMIA)

3agaun (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2 ):

-2 -1
1. Haiitu paccrosnue ot Touku 4 (7,9,7) no npsimoit al 2 =Y =

OtBeT: +/22.
x+5 y-3 z-1

2. CocTaBuTh ypaBHEHUE IJIOCKOCTH, MPOXOISIICH Yepe3 MPsAMYI0 1 = 2 = >

z
>

o | 2x=y+2z-3=0
U MapajuieIbHO IPSIMON .
x+2y-3z+5=0

Otser: 2x—+z+12=0.



Nudpopmanus o pazpadoTunkax

Huxonbsckuit Anexcannp BamumoBuuy, crapmmii mpernojaBaTens Kadenpsl T€OMETpUu
MMO®.
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