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1 IlepevyeHb KOMIIeTeHIMI ¢ YKa3aHMeM 3TANOB MX (popMUPOBaHUS B Mpouecce 0CBOCHHUs 00pa3o-
BaTeJIbHOM POrPpaMMbl, ONIMCAHKME NI0KAa3aTeIeH H KPUTEPpHeB OLIeHUBAHUSA KOMIIETeHIHH

Kype | Cemectp Kon u conep:xanue KoMIeTeH- Pe3yabTaThl 00ydeHusi (KOMIOHEHTHI KOM- OueHouynble
1 TEeTEeHINH) cpencTaa

1 1 (ok3a- - croco0EeH OCYIIECTBIIATh OUCK, | 3HATH: METOJIbI MOUCKA UH(POPMAITUN 0C-1, 0C-2,
MECH) KPUTHYCCKHUI aHATN3 U CUHTE3 BOIPOCHI K
uHpopManum, IPUMEHSITh CHC- 3K3aMEHy

TCMHBIM ITOAXO JJISL PEIICHUA VMeTb: BBISBIATH CHCTEMHBIE CBA3H U OTHOILIE-

- 0C-1, 0C-2,
noctaBieHHBIX 3aza4 (YK-1) HHUSL MEYXJTY U3y4aeMbIMH SBIECHUSAMH, OPOLEC- ’

- BOIPOCHI K
caM¥ W/WIIN 00bEeKTaMH Ha OCHOBE IPHUHATON
9K3aMEHY
napajiurmbl
Braners: HaBbIKAMM aHAJIM3Aa U CUHTE3a UH- 0C-1, 0C-2,
dbopmarmu BOTIPOCHI K
9K3aMEHY

2 TunoBbie KOHTPOJIbHBbIE 3aJaHUS] WM MHbIE MATEPUAJIbI, He00X0AMMBbIe /IJIsl OIleHKH BJIa-
AeHUH, yMeHuil. 3HAHUI, XapaKTepUu3ywIMX 3Tanbl (OPMUPOBAHUS KOMIIETEHIUI B mpoiecce 0c-
BOEHHsI 00pa30BaTeIbHONH MPOrpaMMbl ¢ ONMMCAHUEM IIKAJ OLEHUBAHUS U METOAMYECKHMHU MaTe-
puaJIaMu, onpeesIIOIMMH NPOLeIyPy OLleHUBAHUSA

2.1 OueHoYHbIE CPEACTBA IS TEKVIIero KOHTPOJIs.

TGKYH_[I/Iﬁ KOHTPOJIb 3HAHUU HeO6XOI[I/IM AJI IPOBEPKU YCBOCHU A yqe6Hor0 MaTepuaja u €ro 3a-
KPCIUICHUS. KOHTpOJIB CJICOYCT MPOBOAWUTE HA MPOTSIKCHUN BCEro nepruoga M3ydCHus AUCHUILIIIUMHBI. Te-
KYHII/Iﬁ KOHTPOJIb OCYHICCTBJISICTCA Ha KOHTpOJ’ILHOfI HCICJIC U HA IIPAKTUYCCKUX 3aHATUAX.

Ouenounoe cpeacteo 1 — Konrpoabnas padorsl (OC-1).

IIpumepHbIii epeyeHb KOHTPOJIbHBIX Pa0OT MO pa3jejaMm:
JIuHeiliHas anredpa M KOMILIEKCHbIE YHCJIA.

BapuanT Ne 1

143i ,
1. Berauciurs: - (=2i) + 1.

-2 3 5
2. Beluucnute onpepenutens | 7 —1 4
9 -8 -6

-2 3 5
3. Haiiti Mmatpuiry, oOpaTHYIO K MaTpHIIE ( 7 -1 4 )
9 -8 -6
4. Pemuts cuctemy o gopmynam Kpamepa:

2x1+x2—x3=0;

[—3x1 +4x, +x3 =17;
—2x; + 3x, + 5x3 = 8.

BekTopHas ajaredpa u aHaIMTHYeCKAas reOMeTpHsI.
BapuanT Ne 1

1. [lana nupamuna c Bepmuaamu A,(7; 2;4), A,(7; —1; —=2), A3(3; 3; 1), A4 (—4; 2; 1). Haiigure: a) yron mexny pedpamu
A1A, n A1 A,; 6) 00beM upamMuIbl; B) JUIMHY BBICOTHI, OITYIIEHHOH Ha rpanb A;A4,As.

2. Haiitu yron mexny Beicotoii AD u menuanoii AE B TpeyronbHuke ¢ BepmuHamu B Toukax A(1; 3), B(4; —1), C(—1; 1).
3. Tpeyronbuuk ABC 00pa3zoBaH nepecedeHneM miockocti X — 2y + z — 9 = 0 ¢ koopauHaTHbIMU ocsiMu. Haiitu ypas-
HEHUE CPeIHeH JIMHUK TPEeyrobHIKa, TapauieNnbHoH miockocti OXy.



Ouenounoe cpeactso 2 — Pacuerno-rpadpuyeckoe 3aganue (OC-2).

PacquHo-rpa(quGCKoe 3a1aHUC BBIAACTCA B HA4YaJIC CEMCCTPA U BLIINOJHACTCA B TCUHCHHUEC BCCTO
ceMecTpa. OcHoBHas 3aa4a — OUCHUTH HaBbIKHM IIPUMCHCHHSA OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHBIX
AUCHUIUIMH B TUIIMYHBIX CUTYallHUAX.

IIpumepHbIii NepeYeHb pacyeTHBIX 3aJaHUI N0 pa3fenaMm:
JIuHelinas anredpa U KOMILIEKCHbIEe YHCJIA.
Bapuant Ne 1

1. BoIYHCIUTD TaHHBIH ONPEICTUTENb: a) Pa3I0oKHUB €ro MO IIEMEHTaM i-i CTPOKH; 0) Pa3ioKHB ero Mo IEMEHTaM j-T0
cTonO1a; B) MOJIYYHB PEIBAPUTEILHO HYJIH B i-if cTpoKe:

-1 2 4 6

-3 -2 7 1 . .
,1=2,]=2.

-6 9 5 5

0 -1 0 6

2. Jlans maTpuust A u B. Haiitu npoussenenns A-A, A- A, marpuiy Al [IpoBepuTs MPaBMIFHOCTH BRIYHCICHUS 00-
paTHOM MaTpHULIbL:

-5 7 -9 -1 0 0
4=[ 0 -9 8|, B=[2 -6 -2
-4 0 -3 7 -7 6

3. [IpoBepuTh COBMECTHOCTh CUCTEMBI JIMHEHHBIX YPAaBHCHUI M PEIIUTH ee: a) MetoaoM ['aycca; 0) mo gpopmynam Kpame-
pa; B) MaTPUUHBIM METO/IOM:

— 3%y + X, —3X%3 =1,

4%, —5X, + X3 =12,

—5X; + X, + X3 =-9.

4. Peminth cucTeMy JIMHEHHBIX OJHOPOIHBIX YpaBHEHUI:

5%, —2X, —3%3 =0,

5% —2X, +8X%3 =0,

—5%; +2X, +9%;3 =0.

BexTopHas ajredpa u aHaIuTHYecKasi reoMeTpHs.

BapuanT Ne 1

1. dawo: azaﬁﬂSﬁ, B:yﬁ-i—éﬁ . I3BecTHBI ITHHBI BEKTOPOB mun U YroJl MEXIYy HUMU 4(ﬁ,ﬁ)=(p.
Haiitu: a) a-b ; 0) ‘aXB‘ ; B) HPB5 .
o=-5 p=-4, y=3 5=6 |m|=3 |n|=5 p=".

O6p33yIOT 0a3uc ¥ HANTH KOOpAMHATBI BEKTOpa d B3TOM Oasuce:

=(5,4,1),b=(-35,2), c=(2,-13), d=(7,23,4).

2. Jlokasathb, 4TO BEKTOPHI &, b, C
a

3. YIpocTuTh BEIpakeHHE:
a) 2(i+7 )} k-3i(k+ )-(k+i f;
0) 2(i+])xR+3ix(E+])—(E+i)x(§+i).

4. Jlaubl BekTOpsl @, b, €. HeoO0xoquMo: a) BBIYUCIIUTH CMEIIAHHOE IPOU3BEACHUE TPEX BEKTOPOB; 0) HAMTH MOIYIb BEK-

TOPHOTO TIPOM3BEIEHHS;, B) BRIYUCIHTH CKAJSIPHOE NMPOM3BEACHUE IBYX BEKTOPOB; T') MPOBEPUTH, OYAYT JIH KOJUTMHEAPHBI
WA OPTOTOHAJBHEI 1B BEKTOPA; 1) IPOBEPUTH, OYAYT JIM KOMIUTAHAPHBI TPH BEKTOPA.

a=2i-3j+k, b=j+4k, c=5i+2j-3k;
a) a, 3b, ¢;6) 3a, 2c;B) b, —4c:1) a, C; 1) a, 2b, 3c.



5. Mansl Bepumusl upamuasl A, B, C, D. Haiitu: a) anuny pebpa AB ; 6) yron mexny peopamu AB u AC ; B) 06beM

nupamuabl ABCD ; 1) BbICOTY nMpaMu/ibl, ONMyIIeHHYI0 U3 BepiinHbl D Ha rpanbs ABC; 1) miomaab ce4eHus MHpaMuIbl,

AM
npoBeJeHHOro Yepe3 pebpo BC u Touky M, neinsiigyto otpe3ok AD B OTHOIICHUH A = ™MD

A(34;5) B(121), c(-2,-36), D(3;—6;—3),Dx:3.

6. Ha Bekropax a u b mocrpoen mapamsienorpamm. Haiitu miomasp, yriisl U AJHHBL JHAaroHajIel 3TOro mapauienorpam-
Ma.
a=2i-4j, b=i+8j.
7. amer Bepumns Tpeyronbauka ABC: A(xy,y;), B(Xp,Y5), C(Xs,Y3). Haiiru:
1) ypaBHeHUe CTOPOHEI AB;
2) ypaBHeHue BbicoThl CH;
3) ypaBHEeHHE MeauaHbI AM,
4) Touky K nepeceueHust Meauansl AM u BeicoTh CH,
5) paccrostaue ot Touku C 10 IpsMoi AB;
6) ypaBHEHHE «B O0Tpe3kax» npsamoit CD, mapaniensHO# npsmoit AB,;
7) KaHOHMYECKOE YpaBHEHUE OKPYKHOCTH C IEHTPOM B TOUKE B 1 pajilycoM, paBHBIM JUIMHE CTOPOHBI BC;
8) KaHOHMUYECKOE ypaBHEHHE JIUINIICA C ICHTPOM B Hadajie KOOPJAMHAT U MOJIYyOCSIMH, PaBHBIMH AJIMHAM CTOpoH: a = AB
ub=AC;
9) KaHOHHMYECKOe ypaBHEHHE I'HIepOoJIbl ¢ IEHTPOM B Touke C, NeHCTBUTENPHON T'OPHU30HTAIBHON MOJIyOChIO, paBHOMN
JnuHe cTopoHbl AC M1 MHUMOM TIOJTyOCKIO, PaBHOM JNTMHE CTOPOHBI BC;
10) kaHOHMYECKOE ypaBHEHHUE NapadoIbl ¢ BEPIINHOI B TOUKE A U TUPEKTPHCOH, UMEIOLIEH ypaBHEHUE X = X, .
Crenath 4epTeXXH TPEyroJIbHNKA, OKPYXHOCTH, SIUIMIICA, TUIIEPOOIIEI ¥ TapadoIbL.

A(-4,-3), B(-2,5),C(3 -2).

8. JlaHBI YeThIpe TOUKH A(Xl, Vi, Zl), B(Xz, Y, 22), C(X3, Y3, 23), D(X4, Ya, 24). Haiiru:
1) ypaBHeHus nnockocteit ABC u ABD;
2) yrox mexy mnockoctsamu ABC u ABD;
3) yrox mexny npsmoit AD u mnockocteio ABC;
4) mwromanp TpeyromsHuKa ABC;
5) oobem mupamuast ABCD;
6) ypaBHEHHE U AITUHY BBICOTHI TUpamMuasr DH;
7) xoopauHaThl TOUKH H mepecedenus BeicoTsl DH u mockoct ABC;
8) xoopauHATH TOUKH E, ciMMeTpuaHOU Touke D oTHOCHTEMBEHO TUTOCKOCTH ABC,
9) KaHOHMYECKOE YpaBHEHHUE Cepbl C LIEHTPOM B TOUKE 4 M PanyCcoM, paBHbIM JUtHHE oTpe3ka BC;
10) xaHOHMYECKOE YpaBHEHHE KPYrOBOTO KOHYCa C BEpPIIMHOW B Hadalie KOOPJAMHAT, UMEIOIIETO OChI0 CUMMETPUHN OCh
OZ u npoxopsiero yepes Touky B.
A3 1 4), B(-16,1), C(-116), D(0, 4, -1).

Kputepun ouennBanus:
- «(3AUTEHO» BoicTaBisieTcs o0yJaromemMycs, eciau oH BeimoiaHut 80 % 3amaHusl.
- <HE 3AUYTEHO» BoicTaBnisieTcs o0y4daromemMycsi, €ciu OH BbInoiaHmI MeHee 80 % 3ananusl.

B cirydae BeIONHEHNUS 33/1aHMs Ha OIICHKY «HE 3a4TEHO», OHO BO3BpamaeTcss o0yJaromemycs Ha
I0paboOTKY.

2. BOITPOCBI K OK3AMEHY

1 cemecTp:

OcHOBHBIE YHCIIOBBIE MHOXECTBa. OrpenenaeHne KOMIUIEKCHOTO YHCIa.
CroXeHre U BEIYUTAHNE KOMIUIEKCHBIX YUCEIT.

YMHOKEeHHE KOMITJIEKCHBIX YHCEN B aJiredpandeckoi opme.

Jlenenne KOMITJIEKCHBIX YHCEI B anre0pandeckoii popme.
Tpuronomerprdeckas popmMa KOMIUICKCHOTO YHCIA.

YMHOXEHHE U AeTICHHE KOMITICKCHBIX YHACENI B TPUTOHOMETPHUECKON (hopMe.
Bo3Benenne KOMIUIEKCHOTO YHCTa B CTETIEHb B TPUTOHOMETPHYECKOH Gopme.
W3Bneuenune KopHsA N-i CTENEHU U3 KOMIUIEKCHOTO YHUCIIA.

9. Omnpenenureny BTOPOrO U TPETHETO MOPSIIKA.

10. CeaoiicTBa onpeneiauTeeH.

11. Ilpasuio Kpamepa.

N~ WNE



12.
13.
14,
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.

42,

43.
44,
45,

46.
47.
48.
49.
50.
51.

MuHOpBI 1 anredpanveckue I0NOTHEHUS.
PasnoxeHue onpeaenuTens no crpoke (croaoiy).
Martpuiipl (OCHOBHBIE OTIPE/ICIICHNUS).

Onepaunn HaJl MaTpuuamMu (yMHO)KeHI/Ie MaTpulbl Ha YUCJIO, TPAHCIIOHUPOBAHNUEC MATPHUIL], CJIO0KCHUEC U BbIYUTAHUC

MaTpHll, YMHOKCHUE MaTPHIL).
OOpatHast MaTpura.
MaTpHuyHBIH METO PELLIEHUS CUCTEM JIMHEWHBIX YPABHEHHUH.
OneMeHTapHbBIe IPeoOpa30BaHUs MATPHIL. PaHT MaTpHITHL.
CucTeMbl THHEHHBIX YpaBHEHUH (OCHOBHBIE OTIPEICIICHIS).
Teopema Kponekepa -Kanemnnu.
Merton I'aycca.
CucteMbl TMHEHHBIX OTHOPOIHBIX YPaBHEHHUH.
BekTopbl, OCHOBHBIE OTIPEEIICHUSI.
JIuneiiHble onepanyy HajJ BEKTOpaMHu.
PaznoxeHne BekTopa o opTaM KOOpJAMHATHBIX oceil. KoopanHaTel BekTopa.
JIvHeliHbIe ONepaliy HaJl BEKTOPAMH B KOOPAMHATHOM (opme.
CkansipHOE IPOU3BE/ICHHE BEKTOPOB U €TI0 CBOMCTBA.
CkamnspHOe TIpOoHU3BeIeHIEe BEKTOPOB B KOOPAWHATHOH (hopme.
[TpuokeHns CKaIIpHOTO MPONU3BEICHHUS.
BekTopHOE pon3BeieHne BEKTOPOB M €r0 CBOHCTBA.
KoopaunaTHas popma BEKTOPHOTO MPOU3BEICHNUS.
[TpuokeHnst BEKTOPHOTO PON3BEICHHUS.
CmMenaHHOE TPOM3BEICHNE BEKTOPOB, €r0 FEOMETPHUUECKHUI CMBICI M CBOHCTBA.
KoopaunaTHas Gopma cMENIaHHOTO POU3BEACHHS.
[TpunoxeHns: CMEIIAHHOTO IPOU3BEICHUSI.
CucreMbl KOOPIMHAT Ha MIOCKOCTH.
Paccrosinne Mexy AByMs TOUKaMH, JA€IEHHE OTPe3Ka B JAHHOM OTHOLICHUH.
YpaBHEeHUs PSIMOI1 HA TNIOCKOCTHU:
1) c yrnoBsiM KO3 GHUITHEHTOM;
2) ofiee ypaBHEHHE;
3) ypaBHEHHE NPSAMO MPOXOAALICH Yepe3 TaHHYIO TOYKY B JAHHOM HalpaBJICHHH;
4) ypaBHEHHE MPAMOI IPOXOISLICH UYepe3 JBE TOUKH;
5) ypaBHeHHE NPSAMOI MPOXOAALICH Yepe3 JTaHHYIO TOUKY NEePIeHANKYIAPHO JAHHOMY BEKTOPY;
6) ypaBHEHHE NPSAMOM B OTpe3Kax;
7) HOpMalbHOE YpaBHEHHE MPIMOIA.
Yron MexIy IByMs IPSIMBIMU. Y CJIOBUSI APAJUIEIBHOCTH M MEPIEHANKYISPHOCTH TMPSIMBIX.
PaccrosiHie OT TOYKH 10 PSIMOIA.
JIuHUM BTOPOTO MOPSIKA HA TUIOCKOCTH:
1) smnurc;
2) runepboia;
3) mapabona.
YpaBHEHUS TUIOCKOCTH B IPOCTPAHCTBE:
1) ypaBHEeHHE IIIOCKOCTH NPOXOJSLICH Yepe3 JaHHYIO TOUKY MEepIeHIUKYSIPHO JaHHOMY BEKTOPY;
2) obiee ypaBHeHHE (YaCTHBIC CIyJan);
3) ypaBHEHHE INIOCKOCTH, IPOXOSIIEH Yepe3 TPU TOUKH;
4) ypaBHEHHE IUIOCKOCTH B OTPE3KaXx;
5) HOpManbHOE ypaBHEHHE IIOCKOCTH.
Yo M/y TWIOCKOCTSIMH. Y CJIOBHS APAIIIETFHOCTH U TIEPICHINKYIISIPHOCTH IJIOCKOCTEH.
PaccrosiHie OT TOYKH JI0 TIOCKOCTH.
VYpaBHEHME IPSIMON B IPOCTPAHCTBE:
1) BekTOpHOE;
2) mapaMeTpHUYECKuE;
3) KaHOHHYECKHE;
4) ypaBHeHHE MPSAMOi, MpoXoAsIIeH Yepe3 2 TOUKH;
5) oO0mmwue ypaBHEeHHS;
Yron MeXxay npsiMbIMHU. Y CJIOBHE NapauIeIbHOCTH M NEPIIEHANKYIISIPHOCTH TIPSIMBIX.
YcnoBue, Ipu KOTOPOM JIBE MPSIMBIE JIEKAT B OTHON IJIOCKOCTH.

YT0oa Mex Iy PsIMON U TUIOCKOCTBIO. Y CJIOBHSI MAPAIIISIbHOCTH U TIEPIICHIUKYJIIPHOCTH PSIMOHN M TIIOCKOCTH.

Ilepeceuenue mpsiMoii C TNIOCKOCTHIO.
IToBepxHOCTH BTOPOrO Nopsiaka. Meron napajiebHbIX CEUEHU.
[unuHapuyeckue NOBEPXHOCTH.

BapHaHTLI K3aMEeHAIIMOHHOI0 OUJIeTa:

1 cemecTtp



YTBEPXJAIO:
3aB. xadenpoit [IMMuE]]
E.H. CxypaTenko

« » 202 .
MuHHCTEPCTBO OK3AMEHAIIMOHHBINA BUJIET Ne__ 1
HayYKH{ U BBICIIETO 0Opa3oBaHus PO
OTI'AOY BIIO 1o JUcUUIUTiHe  Bricmas MaTemaTtika
«Cubupckuit GpenepaabHBII Hanpasienue  08.05.01
YHHUBEPCHTET (hakympTeT Kypc 1

XTHU — punman COY

1. OmpepenuTeny BTOPOro M TPETHETO MOPSIAKA.

2. TpuroHomeTpHueckas (hopMa KOMIUICKCHOTO YHCIIA.

-1 2 4 2
-3 -2 71
3. BBIUUCTUTE ONIpeeIuTeNhb .
-6 1 3 5
0 -1 0 6

4. Haittu yron B B Tpeyronsuuke ABC, e A( 3; 4, —1), B( 1 2 1), C( -2,-13 )
CocraBuTelb /n.¢.-m.1., mpodeccop I'.C. CyneiimanoBa

VTBepKACHO Ha 3acefaHuu Kadeapsl mpoTokod Ne  oT r.

3. MPOLIEYPA MTPOMEXYTOUYHOM ATTECTAIIUM

C)Jaqa OK3aMCHa IMPOU3BOAUTCA B IICPUO] 9K3aMEHAIIMOHHOMN CECCHUH. BCJIYHII/IM npenoaaBaTciicM
MOXET OBIThH MMpOBEACHA ITPOMEIKKYTOUHAA aTTCCTallUA CTYACHTA 1O PE3yJIibTaTaM O6y‘leHI/I$I 0e3 JOITIOJIHH-
TEIBHOM cHa4Yn dK3aMeHa I10 BOIIpOCaM.

OreHOYHBIE CPEICTBA JIJIs MHBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbsI BRLIOUPAIOTCS
C YYETOM UX WHIUBUAYAIbHBIX MICUXO(DU3NUECKUX BO3MOKHOCTEH (MOI0MpatoTCsa MHINBUAYAIBHO B 3a-
BHCHMOCTH OT BO3MOHOCTEH 3/I0POBBS CTYJICHTA):

Kareropuu crynesTos Bunbl O11eHOUHBIX CPEACTB ®opMa KOHTPOJIA U OLICHKH
pEe3yIbTATOB OOYUCHHS
C HapyeHuneMm ciryxa KoMIuiekT KoHTposbHBIX pa- | IIpenMyiiecTBeHHO MHCHMEH-
00T, KOMILJIEKT pacyeTHO- Has [IPpOBEPKa

rpaduUecKux 3aJaHuii, BO-
MIPOCHI K 3K3aMEHY

C HapyuieHueM 3peHust KomMmIuiekT koHTposbHBIX pa- | IIpenMyiiecTBeHHO ycTHas
00T, KOMIUIEKT Pac4eTHO- poBepKa (MHIUBUAYAIBHO)
rpaduUecKux 3aJaHuii, BO-
MIPOCHI K 3K3aMEHY

C Hapy1lIeHHeM OMOPHO- KomriekT koHTpospHBIX pa- | [lucbmenHast mpoBepka
JIBUTATENILHOTO ammapara 00T, KOMILJIEKT pacyeTHO-
rpaduUecKux 3aJaHuii, BO-
IIPOCHI K IK3aMEHY

PazpaboTunk: / T'. C. CyneiimaHoBa
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