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1. KoMmnereHuMm W HWHIAMKATOPbI MX JOCTH)KeHHs, NpoBepsieMble JTaHHBIMU
OLIEHOYHBIMHU MaTepuaIaMu

Llenpr0 OCBOEHUS TUCITUTIIIUHBI SIBISETCS (HOPMHUPOBAHKE CIEAYIOIINX KOMITCTCHITHI:

OIIK-6 CriocoOeH HComb30BaTh B MPO(HECCHOHATLHOM NEeATeIbHOCTH OCHOBHBIC 3aKOHBI
(bU3UKY, XUMUHU, HayK O 3emyie ¥ OMOJIOTHH, IPUMEHATh METOJIbI MATEMAaTHYECKOTO aHalu3a 1
MOJICTTUPOBAHUS, TCOPETHUECKUX W IKCIICPUMEHTAIBHBIX HCCIICIOBAaHUH, MPUOOpETaTh HOBBIE
MaTeMaTH4YECKHE U €CTECTBEHHOHAYYHbBIC 3HAHUS, UCIIOJIb3Ysl COBPEMEHHBIE 00pa3oBaTelbHbIC U
WH(OPMAIIMOHHBIC TEXHOJIOTHH.

PesynbraramMu OCBOCHUS AUCIUIUIMHBI SBIISIOTCS CIEAYIOIINE WHIUKATOPHI JOCTHXKCHUS
KOMIICTCHITHM

HNOIIK-6.2 Ilpumensier MeToAbl MaTEMAaTHYECKOIO0 aHajdu3a MW MOJECIUPOBAHUS,
TEOPETHUUECKUX U SIKCIICPUMEHTAIIbHBIX HCCIICIOBAHUM

2. OueHoYHbIE MATEPUATBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS
OueHovHbIe MaTEPHUAJIbI TEKYIIEr0 KOHTPOJIS U KPUTEPHU OLlEeHUBAHUS

OeMEHTHI TEKYIICTO KOHTPOJIA: KOHTPOJIbHBIC pa6OTBI.

BAPUAHT Ne 1
4x+2y+z=12,

1. Permre o dopmynam Kpamepa cucremy ypapHenui { x + y =4,
“3y+2z=-T.
x+5y+4z+2t=1,
2. Hafigure XoTs 651 0/IHO pellleHHe CHCTeMBbI THHeHHBIX YpaBHeHuii Metogom [ayeca < 3x—y—3z-1=2,
5x+9y+5z43r=4.
3. Haiinure ‘a| ecmi a=2p—r, |;5|= 1, H:L p.r=60°.

4. 3anmimTe ypaBHeHue BeicoTH AH TpeyronsHuka ABC, ecniu A(5;-2), B(0;-3), C(6;-1).

BAPHAHT Ne 2

—x+4y+7z=0,
1. Pemure no gopmynam Kpamepa cucremy ypapHeHHH | 2y +82 =06,
x-2y-z=4.

x=3y+2z-4r=6,
2. Haiigure X015 OBl O/THO peleHHe CHCTEMBI THHEHHBIX ypaBHeHHI MeToioM [aycea 4 —2x+3y—z+3r=4,
3x—6y+3z-Tt=2.
3. Haligure mowane TpeyronsHuka ABC, ecnu 4(-2;1;1), B(0;-3;-3), C(-2;-5;-2).
4. JanuInKTe ypaBHEHHE OKPYKHOCTH ¢ HeHTpoM B Touke C(—5;8), npoxomsmei vepes Touky A(3;2).

OTBeTEL.
BAPHUAHT 1. 1)x=3,y=1,7z=-2 A=1 H2 4) 3x+y-13=0
BAPHUAHT 2. 1) x=3, y=-1, z=1 A=4 Ho 4) x™+y?+10x-16y-11=0

3. OneHo4YHbIe MaTepHaJIbl HTOTOBOI0 KOHTPOJISI (MPOMEKYTOUYHOM aTTecTaluu) U
KpHUTEPUH OLCHUBAHUA

B nepBoM cemecTpe 3ayeT TPOBOAMTCA B YCTHOM M TNHUCbMEHHOW (opme. bumer
COJZIEP’KUAT TCOPETUYECKHUH BOIIPOC U OAHY 3a1ady.
IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB



Bonpocwi k 3auémy.

Cemecmp 1.

1. Onpenenutenu. CucteMsl TMHEWHBIX yYpaBHeHU. MeToa Kpamepa u ["aycca.

2. Bexkropsl u aelictBus ¢ Bekropamu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE IIPOU3BEIECHUS
BEKTOPOB.

3. VYpaBHeHue NpsIMOH Ha INIOCKOCTH U B IPOCTPAHCTBE. Y paBHEHHE III0CKOCTU. KpuBbIe
BTOPOT'O MOPSAKA.

4. OmpeneneHue mpeaesia YuciIoBOM MOCIEN0BaTEIBHOCTH, ITpejiena (yHKIHH.

5. Ompenenenne 6€CKOHEYHO MAJION B OECKOHEUHO OOJIBIION MOCIEA0BATEHHOCTH. JJokazaTh
TEOpPEMY O CBSI3U MEXAY HUMU U TEOPEMY O CBOMCTBAX OECKOHEYHO MaJbIX.

6. IlepBblif 3amMevaTenbHbIHN penen GyHKIuu: GOpMYIUPOBKA, JOKA3aTEIbCTBO, CICACTBUS U3
Hero. HenpepbiBHOCTh pyHKIIMHN. HEenmpepbIBHOCTH OCHOBHBIX 3JI€MEHTApHBIX (DYHKIIHIA.
Bropoii 3amMedaTenbHbIi Mpeest MoCciIeJ0BaTEIbHOCTH U (DYHKITHH.

7. OmnpezneneHue Npou3BoHON U nepsoro auddepennnana GpyHKIUN B TOUKE, TEOPEMA O CBSI3U
MEXy HUMH. Y paBHEHHE KacaTelIbHOH K nuddepeHnupyeMoit pyHKIIH B TOUKE.

8. Ilpou3BojaHas CyMMBbl, IPOU3BEIEHHMSI, YACTHOTO, KoMIo3uuu. ChopmMynupoBaTh
WHBapUAHTHOCTB ()OPMBI TIEpBOTO A depeHmaa.

9. 3anucath TabIUIy MIPOU3BOJHBIX OCHOBHBIX JIeMEHTAPHBIX QyHKIMHA. [1o1ydnTh HECKOIBKO
U3 3aIMHCAHHBIX (HOPMYIL

10. CopmynupoBaTh HEOOXOAUMOE U TIOCTATOYHOE YCJIOBHS JIOKAJIBHOI'O SKCTpEMyMa
¢ynkuuu. /late onpenenenue BHITYKIONW BBEPX, BHITYKIONW BHU3 (YHKIIUU H TOYKU
neperu6a. CBsi3b BTOPOI NPOU3BOAHOMN U BBITYKJIOCTH (DYHKIIMH.

11. Tats onpeneneHne BEpTUKAILHON aCHMITOTHI M aCUMIITOT Ha OECKOHEYHOCTH K rpaduKy

(1)YHKI_II/II/I. Omnucath CXCMY HUCCICAOBaHUA YHCJI0BOM (bYHKI_[I/II/I JJI1 IOCTPOCHMUA €€ rpaq)m(a.

[Tpumeps! 3a1au:

123
56 7 8
1. Beraucnurs OIIPCACIINTCIIb:
36 9 12
3710
5X+y—-2=3

2. Pemmre cucremy meronom Kpamepa 6Xx+3y—2z =-3
X—y—-3z=-3
6X+2y+2z+t=0
X—-15y+3z+2t=0
3x-17y+5z2+2t=0
8x+4z+t=0

4. BbI4mCIIHTe TIIOMAb IApaILIeNIorpaMMa, 00pa30BaHHOT0 BEKTOpaMu a U D 1 yroi Mexay
JUaroHasiMK napaienorpamma a = (—2,4,1), b =(5,-3,0)

3. Pemute cucremy metonom ["aycca

5. Beruncnure o0beM TeTpadipa ¢ BepimHamu B Toukax A,B,C,D u miomans rpanu BCD
A(-1,2,-3), B(4,-1,0)

C(21-2), D(3,4,5)

6. Hanummre ypaBHeHUe MPsIMOM Ha INIOCKOCTH, PoXoasiiei yepe3 Touku E u F.
ITocTporiTe mpsAMYI0, HOKAXUTE YroJl MeKAy NpAMON 1 ochro OX, HaliIUTe TAHT'€HC 3TOTI0
yria. E(0,2), F(2,3)

7. Hanuinre KaHOHWYECKUE U MIapAMETPUUYECKHUE YPABHEHHUs IIPSIMOU B IIPOCTPAHCTBE



3x+4y-2z+1=0,
2X—4y+3z+4=0

8. Hammumue ypaBHEHHE rUIIepOoIIbl, Mpoxosiiei uepe3 Touku A,B. [TocTpolite kpuByto,
ACHMIITOTBI KpUBOM, yKaxkuTe (hoKychl. Haiiute yrom Mexxay acUMITOTaMH.

A(_Gl 0)1 B(81 _\/?)
9. Haiinure pacctosinue oT Touku K 10 miockoctu, mpoxosiuei uepes touku P,E,F

P(-12,-3), E(2,-10)
F(2,1,-2),K(2,-4,-5)

10. Beruncnure nipeaen GyHKIuu
2x* —5x-3
M 12y 219
-3 3X° —13x +12
11. Beruucnure npenen GpyHkuuu
. AXP2x%7+1
lim o
x—o 3X" +2X° +1
JK3aMeH BO BTOPOM ceMecTpe IPOBOIUTCS B IMHCBMEHHOH (opme 1Mo Owmieram.
DK3aMEeHAIMOHHBII OUJIET COCTOUT U3 ABYX BOIMPOCOB U 3aj1auu. [IpoomKUTENbHOCTD 9K3aMeHa

1,5 gaca.
[IpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB

1. Ompenenenue nepBooOpa3HON, HEOMIPeNeIEHHOTO HHTerpaa. Tabnuia HHTErpaios.
Jlemma 0 MHOXeECTBE MepBOOOPa3HBIX (10K-BO). CBOHCTBA HEOMPeneIEHHOTO
WHTETpasia.3aMeHa IEPEeMEHHOHN B HEOIPEIeIEHHOM HHTerpalie. IHTerpupoBaHue 1o
4acTsAM B HEONpeaeIEHHOM HHTerpalie(10k-Bo).CriocoOs! BeIOOpa U,dV.

2. OmpeneneHue onpenenéHHOro HHTerpana. [ eoMeTpuecKkuii CMbICI OnpeAeEHHOTO
uHTerpana. CBoicTBa ONpeneéHHOro HHTErpaia. Beunciaenne miom@aan miockon
¢urypsl. Kpussie, 3a1aHHbie TapaMeTprdecku. [IpuMepsl: UKIION1a, aCTPOH 1A, SIUTHIIC.
[TonsipHBIE KOOPAMHATHI, UX CBA3b C AEKAPTOBBIMU. [ [puMepbI: OKpYKHOCTh, KapIMOUIA,
cnupanb Apxumeaa, MHOTOJMCTHUKY. BeIuncieHne miomnaam KpUBOJIMHEHHOTO CEKTOPA.

3. Omnpenenenue NIMHBI KpUBOM. HaxoxaeHne mponu3BOIHOM OT UTMHBI KPHUBOU.
Brruncnenue JJINHBI KpPIBOﬁ JJI TapaMETPHUICCKHU 3a/ITaHHBIX KPUBBIX. q)OpMy.]'IBI JJIA
JUTMHBI KPUBOW B JIEKapPTOBBIX M MOJISPHBIX KOOPAUHATAX.

4. Teno Bpamenus. [ToBepxHocTs Bpamenus. [Ipumepst: chepa, mapadonona. Beraucienne
o0Bbema Temna BpaleHusl.

5. TloBepxHOoCTh BparieHus. [Inomaap moBEepXHOCTH yCeUeHHOTo KoHyca. Onpeenenue
mjionaayv MoBEPXHOCTH. HpOI/ISBO)IHaH ImIomaan MMOBEPXHOCTH. Brruncnenune IJIomaan

MOBEPXHOCTHU BpaILCHUS.



10.

11.

12.

1. BeraucinuTh onpeaeanuTeb:

DyHKIMHU 2-X nepeMeHHbIX. OnpeaereHrne YaCTHbIX MPUPAIIEHU U YaCTHBIX
npou3BoHBIX. [TonHbIi nuddepeniman.

Ornpenenenne KacaTeIbHOM MITOCKOCTH. HopManbHBIN BEKTOP KacaTeIbHOM IMIOCKOCTH.
BriBon hopmMyIibl 715 KacaTeIbHOM TIOCKOCTHU B €CTECTBEHHOU MapaMeTpu3anuu(X=X,
y=Y).

Omnpeznenenne TOYEK JOKATBHOTO MaKCUMyMa, JJOKaJIbHOTO MUHUMYMa JJIsl QYHKIUH 2-X
nepeMeHHbIX. HeoOxoammoe yclioBre J0KaIbHOTO 3KcTpeMyMa Ui AuddepeHuupyemon
dbyukun. [locraTouHoe yclioBUE JIOKaJIbHOTO SKCTpeMyMa At QYHKIUU 2-X
MIEPEMEHHBIX.

Onpenenenne nuddepennnansaoro ypasHenus 1 nmopsaka. OnpenesneHus pemeHus 1.y.,
00111ero penieHus A.y., 4acTHOro pemenus a.y. 3agadya Komm ms 1Y 1-ro mopsiaka.
[Tpumeps! quddhepeHIHaTbHBIX YpaBHEHHN B OMOIOTUU. MeTOoAbl peleH s 11.y. C
pa3IeNAOMKUMHUCS IEPEMEHHBIMU U JIMHEHHBIX 1.y. 1-ro nopsaka.

J1.Y. Beicmux mopsiakoB. OnpeeneHne pemeHus, 00IIero PemeHus, 9aCTHOTO PEIICHUS,
3anada Komm g [1.Y. JInnennsiii oneparop. [loHATHE TMHEHHON 3aBUCUMOCTH
(ne3aBucumoctn) Qpynkuuii Ha MHOKecTBe. [lonsitue ®CP ans nunertnoro Y. Teopema
o cymectBoBanuu ®CP. Teopema 06 obiem permennn oguopogHoro Y. Teopema 06
obmeM pemennn HeogHopoaHOoTo Y. (6€3 nok-Ba).MeTo Bapualiuu HaxoXIeHUS
YaCTHOTO pelieHus HeogHopoaHoro Y 2-ro nmopsiaka(BbIBOL).

KommekcHbie uncna. Jlunelinsie ogqaopoaasie Y 2-ro nopsiaka ¢ moCTOSTHHBIMU

ko Puuuenramu. Merton Ditnepa HaxoxaeHus GCP u o0uiero pemeHns o JHOPOIHOIO
JY. IlonGop yacTHOTO pemieHus 1yt HeogHopoaHoro Y (MeToa HeonpeaeIEéHHbIX

KO3 (ULIUEHTOB).

Yucnosslie pansl. CymMma psia. HeoOxoaumblit mpu3HaK cXoAUMOCTH. Psin
TEeOMETPUUECKOMN MPOTPECCHH, TAPMOHHYECKUN PSAA(UX CXOIUMOCTh, PACXOAUMOCTH ).
[Ipu3HaKu CXOIUMOCTH 3HAKOIIOJIOKUTEIBHBIX YHUCIOBBIX PSIIOB (CpaBHEHUS,

Janam6epa, Ko, HHTErpanbHBIi).

IIpumepsl 3axa4:

4
8
12
0

3X+9y+z=-2

S w o~
oo o N
_ © N W

2. CKOJIBKO pelIeHHI UMEeeT cucTema: < 6X+3y -2 =23

2X+6y+2z=0



3. Haiiziute KoopMHaThl BeKTOpa AB M €ro JUIMHY. B OTBET HanMmIMTe KBaApaT JAJIHHBL.
Koopaunatsl Touek: A(1, 2,3), B(2,3,0).

4. Haiiiute cCKalsIipHOE MPOU3BEICHUE BEKTOPOB:

5. TIpu KaKOM 3HAYEHHH M BEKTOPHI OpTOroHanbHbI? a =K — j, b =7+ J+mk

6. Beruncnure Imiomanab mapajuiejiorpaMmma, O6p330BaHHOFO BCKTOpaMu

a=(331), b= (L-2,1) . B oTBeT HanmUMmKTE IUIOIIAb B KBAJPaTe.

7. Halimute cymmy koopauHat cepeaunbl orpeska AB. Koopaunater Touek: A(3, 7, 9), B(7,
9,11).

8. Ykaxxute HOMep NPpsSIMOU, Ha KOTOPOH JISKHUT Touka A(4, 5)
1) 2x-3y+7=0
2)X+2y=4
H2x+y=1

9. Haiinure GonpInyio noayock saurnca 3X° +25y° =75

2
. X" =8x+1
10. Beruucimre mpegen lim L

X—5 X—5
11. Beraucnuts nponsoanyto ot Gpyaknun f (X) =10+3x—2x° B Touke x = 2.

12. Haiinure jmHy npoMexyTka yobiBanus Gpynkimu f (X) =17 +x° —3x

X,
13. Haiimmre abermecy Toukn mepernda dyukmun 1 (X) = 3 X~ +15x

1

14. Beruucnure uHTETpa: I (2+3x-6x")dx
0

15. Beruriciute miomaab 001acTi, orpaHuueHHoi kpubiMu Y = COSX, Y = 0, xe [% 7]

16. Ykaxute HOMep (HYHKIIMU, KOTOPAs SIBJISETCS OOLIMM YWICHOM psja:



17. VYxaxure HOMep (YHKINHU, KOTOpast ABIsSETCS OOIMM petieHneM auddepeHnaibHOro
ypaBHeHus1 Xy —y =10

1) y=5x-10
2) y=cx-10
3) y=x+10

5
18. Beruriciute nHTErpa I(E + \/; j dx

Pesynbratsl JK3aMEHa OTPEIEISIOTCS OILICHKaMHU «OTJIMYHO, «XOPOILIOY,
«YAOBIIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

— OueHka "OTIMYHO" CTaBUTCS 3a UCUEPIBIBAIOIIMN, TOYHBIM OTBET, IEMOHCTPHUPYIOLIMM
Xopolllee 3HaHUE TEOPETUYECKOT0 MaTepuaya, BEpHOE pelIeHUE MPAKTHUYECKOTo 3aJaHMs,
CBOOOJTHOE BIIAJICHUE MATEMaTHYECKOM TEPMHHOIOTHEH, yMEHHe H3j1araTb Marepuai
MOCIe0BATENbHO, AeTaTh HEOOX0AUMbIE 00OOIICHHS U BHIBOJIBI;

— Ouuenka "xopomuo" craBUTCS 3a OTBET, OOHAPYKUBAIOLIMN XOpolllee 3HAHWE U IOHUMaHUE
TEOPETUYECKOr0 MaTepuasa, yMEHHE HU3jlaraTb Marepuall IOoCIe10BaTeIbHO U rpaMoTHO. B
OTBET€ MOXKET OBITh HEIOCTATOYHO TIOJHO pa3BEepPHYTa apryMeHTalusi, BO3MOKHBI
OTJICTbHBIC HEJIOCTATKU B JOPMYITUPOBKE BEIBOJOB. BEpHO pelieHa mpakThudecKkas 3aaava.

— Ounenka "yJnoBIETBOPUTENBHO" CTAaBUTCS 3a OTBET, B KOTOPOM MAaTepual pacKpbIT B
OCHOBHOM TPaBUJIBHO, HO HEJIOCTATOYHO IMOJHO, C OTKJIOHEHUSIMH OT IMOCJIEIOBATEIbHOCTH
U3JI0KEeHUsI. MareMaTuueck CTPOrve J0Ka3aTeIbCTBA MOJIMEHSIIOTCS MPaBAONOA00OHBIMU
paccyXIeHUSIMHU, HET MOJTHOLEHHBIX 0000IIeH it U BEIBOJIOB. [IpakTueckas 3aaya pemieHa
C BBIYHMCIUTEILHBIMU OIIUOKAMHU.

— Ouenka "HEYIOBJIETBOPUTENHHO" CTaBUTCS, €CIM OTBET OOHAPYXKHBAaeT HE3HaHUE
TEOPETUYECKOr0 MaTepuana M HEyMEHUE €ero aHalu3upoBaTh, B OTBETE€ OTCYTCTBYIOT
HEO0OXOMMBbIE MaTeMaTHYECKHE MMPUMEPHI; HApYIlIeHa JIOTUKA B M3JI0’)KEHUH MaTepuasa, HEeT
HEO0OXOUMBIX 00O0OIIEeHHIA U BBIBOJIOB. HeBepHO pelieHa mpakTHueckas 3a1aqa.

4. OueHo4HbIe MaTepHaJIbI ISt NPOBEePKH 0CTATOYHBIX 3HAHM I
(chopMUPOBAHHOCTH KOMIIETEHIMIA)

OIIK-6

Tecr 1.

1. BpMUCIUTE ONpeAeTnuTeIh BTOPOTO MOPSAKA.

-3 5
0 of
Haiitn nnuny BekTopa
AB ={-5;12}.
3. BprauciauTs Ipou3BOIHYIO
v=x"+2x+1

Oteetnl. 0; 13; v/ = 2x + 2
Tect 2.

1. BpuMcIUTh ONpeaenuTeab BTOPOro nopsiaKa.



1 2
3 4

Haiitu nnuny Bektopa
AF = {6;8).

3. BpIuucCIUTH MPOU3BOIHYIO
v=x +4x+1

Ortsetsl. -2; 10; v' = 3x° + 4

Tect 3.
1. BpUCIUTH ONpeaenuTeab BTOPOro MOPsAKa.
1 2

-3 -4/

2.

Haiitn nnmuny BekTopa
AF = {0;8).

3. BLI‘{I/IEJ'H/ITB IIPOU3BOJHYIO
y=x"—2x+1

OtBerbl. 2; 8; ¥v' = 2x — 2

HNudopmanus o paspadoTunkax

Tpodbumenko Hagexxna HukomaeBna, k.-T (u3.-mMar. Hayk, AOLEHT, Kadempa oOriei
MatemMaTuku MM®, noneHT kadeapsl 001ell MaTeMaTUKHU.



