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1. KoMmnereHuum W WHIAMKATOPbBI MX JOCTH)KeHHs, NpoBepsieMble JTaHHBIMHU
OLIEHOYHBIMHU MaTepuaIaMu

[enbro 0OCBOEHUS AUCUUIUINHBI SBJIsETCS (POPMHUPOBAHUE CIEAYIOIIUX KOMITETECHIIUI:

OIIK-1 CnocoGen pemarb TUIOBBIE 3agaud MPO(ECCHOHAIBLHOW JEATeNbHOCTH Ha
OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MAaTEMAaTHMUYECKHUX U ECTECTBEHHBIX HAYK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTU;.

Pe3ynbraramMu 0CBOEHUS THMCUUIUIMHBI SBIISIOTCS CIEIYIONIME UHAUKATOPHI JOCTHXKEHUS
KOMIIETEHLIHM:

HOIIK-1.1 Pemaer tumoBbie 3agaun Npo(ECCHOHATBLHON IEATEIHPHOCTH Ha OCHOBE
3HAHUN OCHOBHBIX 3aKOHOB MaT€MAaTHUUYECKUX U €CTECTBEHHBIX HAYK

HOIIK-1.2 IIpumenser uHGOPMAIIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJIOTHH  IIPH
pelIeHUHU TUTIOBBIX 3a/1a4 TPO(PECCHOHATIEHOMN A TEIHHOCTH

2. OueHo4Hble MaTepPUAJIbI TEKYIIEr0 KOHTPOJISI M KPUTEPUH OLleHUBAHUSA
OueHovHbIe MaTEePHUAJIbI TEKYIIEr0 KOHTPOJIS U KPUTEPHU OLlEeHUBAHUS

OEeMEHTHI TEKYLICTO KOHTPOJIA: KOHTPOJIbHBIC pa6OTBI.

BAPHUAHT 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. OneHoYHbIe MaTepHaJbl HTOTOBOI0 KOHTPOJISA (IIPOMEXKYTOYHOI aTTecTauuu) U
KpHUTEpPUH OLCHUBAHUA

B nepBoM cemecTpe 3ayeT TIPOBOAMTCA B YCTHOM M TNHCbMEHHOW (opme. buner
COJZIEP’KUT TCOPETUYECKHUN BOIIPOC U OJHY 3a7ady.
IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB



Bonpocwi k 3auémy.
Cemecmp 1.

l.
2.

hd

10.

11.

Onpenenurenu. Cucremsl TMHEHHBIX ypaBHeHUH. Meton Kpamepa u ["aycca.

Bekrops! u nelictBus ¢ BekropaMu. CKasIpHOE, BEKTOPHOE, CMELIAHHOE IPOU3BEACHUS
BEKTOPOB.

VYpaBHEeHHE NPSIMOM Ha INIOCKOCTU U B IPOCTPAHCTBE. Y paBHEHME MIIOCKOCTH. KpuBbie
BTOPOT'O MOPSAKA.

Onpeznenenue npeaena 4UCIOBOH MMOCIEA0BATEIBHOCTH, Ipeea QyHKIUH.

Onpenenenne OECKOHEUHO MaJIol U OECKOHEYHO OOJIBIION MocIeIoBaTeIbHOCTH. Jloka3aTh
TEOpPEMY O CBSI3U MEXAY HUMU U TEOPEMY O CBOMCTBAX OECKOHEYHO MaJlbIX.

[TepBbIii 3aMevaTenbHbIN mpeaen GyHKunu: GopMyInpoBKa, J0KA3aTEIbCTBO, CICACTBUS U3
Hero. HenpepbiBHOCT pyHKIIMH. HenpepbIBHOCTh OCHOBHBIX 3JI€MEHTApHBIX (PYHKIUIA.
Bropoii 3amMedaTenbHbIi Mpeaest MociIeJ0BaTeIbHOCTH U (DYHKITHH.

Onpeznenenue Npou3BoIHON U nepsoro auddepennnana GyHKIUU B TOUKE, TEOPEMA O CBSI3U
MEXIy HUMH. Y paBHEHHE KacaTeabHOH K auddepeHunpyemMoit GyHKIINU B TOUKE.
[Tpon3BoiHast CyMMBI, TPOU3BEICHUS], YACTHOTO, KoMIo3uuuu. ChopMynupoBaTh
WHBapUAHTHOCTD ()OPMBI TIEpBOTO A epeHmaa.

3anucarh TabaMIly IPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QyHKUIMHN. [ToydynTh HECKOIBKO
U3 3aIMMCAHHBIX (HOPMYIL

CdopmynupoBaTh HEOOXOAUMOE U TIOCTATOYHOE YCIOBHS JJOKAJIBHOI'O SKCTpEMyMa
¢yskuu. /lath onpeneneHne BbIIYKION BBEPX, BBITYKION BHU3 (PYHKLINUU U TOYKU
neperu6a. CBsi3b BTOPOI NPOU3BOAHOM U BBITYKJIOCTH (DYHKIIMH.

Jlatp ompeneneHue BEpTUKAILHONW aCUMITTOTHI M aCHMITOT Ha OECKOHEYHOCTH K TpauKy
¢ynkuuu. Onucarb cXeMy UCCII€A0BaHMS YUCIOBOM (QYHKIUY JUIsl TOCTPOSHUS ee rpaduka.

[Tpumeps! 3aau:

8
12
0

1. Beruncnuth OIIPCACIINTCIIb:

W W W =
~N N NN
— 0 N W

Sx+y—-z=3
2. Pemute cuctemy merosiom Kpamepa {6x+3y—z=-3
x—y—-3z=-3
6x+2y+2z+t=0
x—15y+3z+2t=0
3x=17y+5z+2t=0
8x+4z+1=0

3. Pemure cucremy metoniom ["aycca

4. BeluncnuTe MIOMAIhs HapaiienorpaMMa, 00pa3oBaHHOTO BEKTOPAaMH @ M b U YTOJl MEXITY
JTUaroHANIIMHK Mapasuienorpamma a = (—2,4,1), b =(5,-3,0)

5. Beruncnure o0beM TeTpad ipa ¢ BepimHamMu B Toukax A,B,C,D u miomans rpanu BCD
A(_1’25_3)5 B(4a_150)

C(2,1,-2), D345

6. Hanumure ypaBHEHHE NPSAMOM Ha IJIOCKOCTH, Tpoxoasauiel yepes Touku E u F.
ITocTporiTe mpsAMYI0, HOKAXUTE YroJl MeKAy NpAMON 1 ocbro OX, HalIUTE TAHT€HC 3TOTrO
yrima. E(0,2), F(2,3)

7. Hanuinre KaHOHWYECKUE U MapaMETPUUYECKUE YPABHEHUS NIPSIMOM B IIPOCTPAHCTBE



3x+4y-2z+1=0,
2x—4y+3z+4=0

8. Hanmumure ypaBHEHHE rUIIepOoIIbI, Mpoxosiiei uepe3 Touku A,B. [TocTpolite kpuByto,
ACHMIITOTBI KpUBOM, yKaxkuTe (hoKychl. HaiiuTte yrom Mexxay acUMITOTaMH.

A(=6,0), B8, —T)
9. Haitnure paccrostnue ot Touku K 1o miockoctu, npoxoasiueit uepe3 touku P,E,F

P(-1,2,-3), E2,-1,0)
F(27 17 _2)’ K(29 _4, _5)

10. Beruncnure nipeaen GyHKIuu
2x" —5x-3
e 215
=3 3x" —13x+12

11. Beruucnure npenen GpyHkuuu

CoAxt +2x7 +1
x>0 3xT 4 2x" +1

JK3aMeH BO BTOPOM ceMecTpe IPOBOJUTCS B IMHUCbMEHHOH (opMe 1o Ouiieram.
OK3aMEHAIMOHHBINA OUJIET COCTOMT U3 JIBYX BOIPOCOB M 3a/au. IIpooKUTeIbHOCTh 9K3aMeHa
1,5 gaca.

[IpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB

1. Ompenenenue nepBooOpa3HOM, HeONpeneNEHHOro nHTerpaia. Tabnuna HHTErpanos.
JlemMa 0 MHOXkeCTBE IepBOOOpa3HbIX (J0K-BO). CBoiicTBa HEONPEAENEHHOTO
MHTErpaia.3aMeHa epeMeHHO! B HeonpeAenEHHOM nHTerpaie. HTerpupoBaHue mo
4acTsM B HeonpenenéHHOM uHTerpaine(1ok-8o).Crnocoosl BeIOOpa u,dv.

2. OmpeneneHue onpeaeaEHHOro HHTerpana. I'eomeTpuueckuii CMbICT ONpeeIEHHOTO
uHTerpana. CBoiicTBa onpeeIEHHOr0 HHTerpana. Berauciaenne miomanu miockon
¢uryper. Kpussie, 3ananapie mapamerpudecku. [IpuMepsl: nukiona, acTpona, dIUIHIIC.
[TonsipHBIE KOOPAWHATHI, UX CBA3H C ICKAPTOBBIMHU. [[pUMepBI: OKPYKHOCTB, KapIHOUAA,
cnupayib ApxuMeaa, MHOTOJIMCTHUKY. Brrunciaenne miomanyn KpUBOJIMHEHHOTO CEKTOPA.

3. Onpenenenue AnuHbI KpuBoi. HaxoxxeHrne mpou3BOJHON OT JITMHBI KPUBOM.
Beraucnienye JUIMHBI KPUBOH JIJIS ITAPAMETPUYECKH 3aJaHHBIX KPUBBIX. DOPMYITBI 1151
JUTMHBI KPUBOW B IEKAPTOBBIX U TOJISIPHBIX KOOPIMHATAX.

4. Teno Bpamenus. [ToBepxHocTs Bpamenus. [Ipumepsr: cdepa, napadonounn. Berancnenue
o0beMa Telna BpalleHusl.

5. TloBepxHocTb BpamieHus. [nomanp moBepXHOCTH yceueHHOro KoHyca. OnpezeneHue
TUTOIIAAH TTOBEPXHOCTHU. [IpOn3BOIHAS TUTOIIAAN TOBEPXHOCTH. Bruncienne momann

MOBEPXHOCTHU BpaILCHUSI.



10.

11.

12.

1. BeraucinuTh onpeaeanuTeb:

DyHKIMU 2-X nepeMeHHbIX. OnpeaeaeHrne YaCTHbIX MPUPAIIEHU U YaCTHBIX
npou3BoaHBIX. [TonHbIi tuddepennman.

Ornpezenenne KkacaTeIbHOM MITOCKOCTH. HopMamnbHBIN BEKTOP KacaTeIbHOM IIOCKOCTH.
BriBon (hopMyIibl 17151 KacaTesIbHOM MIIOCKOCTH B €CTECTBEHHON IapaMeTpHU3aliuu (X=X,
y=Y)-

Omnpeznenenne TOYEK JOKATBHOTO MAaKCUMyMa, JJOKaJIbHOTO MHHUMYMa JJIsl QYHKIUH 2-X
nepeMeHHbIX. Heo0xommmoe ycoBre TOKAIBHOTO dKCTpeMyMa st tuddepeHupyemMoit
dbyskun. [locraTouHoe yclioBUE JIOKaIbHOTO SKCTpeMyMa At QYHKIUU 2-X
IIEPEMEHHBIX.

Omnpenenenne qudhepeHInaITbLHOro ypaBHeHus 1 mopsiaka. OnpeneneHus penieHus 1.y.,
o011ero penieHus 1.y., 4acTHoro pemenusd 1.y. 3agada Komm qist /1Y 1-ro nopsaxa.
[Tpumeps! quddepeHIHaTbHBIX YpaBHEHHH B OM0I0OTUU. MeToAbl pelieH s 11.y. C
pa3IEeNAOMUMHCS IEPEMEHHBIMU U JIMHEHHBIX 1.y. 1-ro nopsaka.

J1.Y. Beicmux mopsiakoB. OnpeneneHne pemeHus, 00IMero peieHus, 9aCTHOTO PEIICHNUS,
3anada Komwm i [1.Y. JIunevinsiid oneparop. [loHATHE TMHEHHON 3aBUCUMOCTH
(ne3aBucumoct) Qpynkuuii Ha MHOKecTBe. [lonsitue ®CP ans nuneinoro Y. Teopema
o cymectBoBanuu ®CP. Teopema 06 obmiem pemennn ogHopoaHoro Y. Teopema 06
obmeM pemernn HeogHopoaHOTO Y. (6€3 nok-Ba).MeTo1 Bapuaiiuu HaxoxXIeHUS
YaCTHOTO pelieHus HeogHopoaHoro Y 2-ro nmopsiaka(BbIBOL).

KommnekcHsie uncna. Jlunelinsie ognopoansie Y 2-ro nopsiaka ¢ moCTOSTHHBIMU

ko uuuenramu. Metop Ditnepa HaxoxaeHuss GCP u o01iero pemeHns oJHOPOAHOTO
JY. Ilon6Gop yacTHOTO pemeHus s HeogHopoaHoro Y (MeTos HeonpeaenEéHHbIX

KO3 (HUILIUEHTOB).

Yucnossie psansl. Cymma psiia. HeoOxoaumblit mpru3HaK cXOAUMOCTH. Psin
TeOMETPUUECKOM MPOTPECCHH, TAPMOHHUECKUN PSI(UX CXOIUMOCTb, PACXOIUMOCTS ).
[Ipu3HaKu CXOIUMOCTH 3HAKOIIOJIOKUTEIBHBIX YUCIOBBIX PSJIOB (CpaBHEHUS,

Janam6epa, Komiu, HHTErpanbHBIi).

IIpumepsl 3axa4:

8
9 12
1 0

S W W =
S N O

3x+9y+z=-2

2. CKOJIBKO pelieHnit uMeeT cuctema: §6x+3y—z=23

2x+6y+2z=0



3. Haiiiure KOOpAMHATBI BEKTOPa AB M €T0 [UIMHY. B OTBET HamMIIUTE KBAAPAT JAJIUHBL.
Koopaunats! Touek: A(1, 2,3), B(2,3,0).

4. Haiiiute cKaJiipHOE MPOU3BEACHUE BEKTOPOB:

5. Tlpy KakoM 3HAYEHHH M BEKTOPBI OPTOTOHANBHBI? a@ =k — j, b =i + j+mk

6. Beruncnure Iiomanab mapajuiejiorpaMmma, O6p330BaHHOFO BCKTOpaMu

a=(@331, b= (1,-2,1) . B oTBeT HamuIIMTE IUIOMIAL B KBaJpare.

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

8. YkaxxuTe HOMEp MpsSMOM, Ha KOTOPOH JISKUT Touka A(4, 5)
1) 2x-3y+7=0
2)x+2y=4
32x+y=1

9. Haiiure 60bIIyro mostyock smmmca 3x° +25y* =75

2
: —8x+1
10. Beruucnure npenen lim X8t IS
x5 X — 5
11. Beraucnuts npon3BoaHyto ot Gpysknun f(x) =10+3x—2x’ B Touke X = 2.

12. Haiijure JutiHy IpOMEXyTKa yobiBaHus GyHKIun f(x) =17 +x° —3x

13. HaiimuTe abemmccy Touku nepernba ¢pynxmuu f (X) = 3 x°+15x

1

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

15. BeI4ucauTe IIOMAahs 00JaCTH, OrpaHrYeHHoN kpuBbivu Y = C0sX, y =0, x €[5, 7]
razn 9 p p 2

16. Ykaxute HOMep (HYHKIIMU, KOTOPAs SBJISETCS OOLIUM YWICHOM pPsiia:

77 7 7
—1+=—+—+—=—+—

2 16

1)-1

2)3.5

3)



17. VYxaxure HOMep (YHKINHU, KOTOpast SBIsSETCS OOIIMM petieHneM auddepeHnaibHOro
ypaBHeHus xy' —y =10

1) y=5x-10

2) y=cx-10

3) y=x+10

COS X

5
18. Beraucnure uHTErpa I(—Q ++/x j dx

Pesynbrarst JK3aMeHa OTPEIEISAIOTCS OLICHKAMHU «OTJIMYHO, «XOPOUIOY,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIBHOY.

— OueHka "OTJIIMYHO" CTaBUTCS 3a MCUEPIBIBAIOIIMN, TOUHBIM OTBET, JIEMOHCTPUPYIOLIUI
Xopolllee 3HaHUE TEOPETUYECKOT0 MaTepuana, BEpHOE PElIeHUE MPAKTHUYECKOTo 3aJaHMs,
CBOOOJTHOE BIIAJICHUE MATEMaTHYECKOW TEPMHHOJIOTHEH, yMEHHE H3jararb Marepua
MOCIeA0BATENbHO, AeTaTh HEOOXO0AUMbIE 00OOIICHHS U BHIBOJIBI;

— Omnenka "xopomo" cTaBUTCS 32 OTBET, OOHAPYKUBAIOIIWK XOpOIIee 3HaHUE M TIOHUMaHUE
TEOPETUUECKOr0 MaTepuasa, yMEHHE HU3jlaraTb MaTepHuall IOCIe10BaTeIbHO U rpaMoTHO. B
OTBET€ MOXKET OBbITh HEIOCTATOYHO TOJHO pa3BEpHyTa apryMeHTallUs, BO3MOXKHBI
OTJICbHBIC HEIOCTATKH B OPMYITHUPOBKE BEIBOJIOB. BEpHO pelieHa mpakThudecKkas 3aaava.

— Ounenka "yJnoBIETBOPUTENBHO" CTAaBUTCS 3a OTBET, B KOTOPOM MAaTepual pacKpbIT B
OCHOBHOM TPaBUJIBHO, HO HEIOCTATOYHO IMOJHO, C OTKJIOHEHUSIMH OT IOCJIEIOBATEIbHOCTH
U3JI0KEHUsI. MareMaTuuecku CTPOrve JI0Ka3aTeIbCTBa MOJIMEHSIIOTCS MPaBAONOA00OHBIMU
paccyXIeHUSIMHU, HET MOJTHOLEHHBIX 0000IIeH it U BEIBOJIOB. [IpakTueckas 3aaya pemieHa
C BBIYHMCIUTEIbHBIMU OIIHOKAMHU.

— OueHka "HEYIOBIETBOPUTENHHO" CTaBUTCS, €CIM OTBET OOHApYXHBAeT HE3HAHHE
TEOPETUYECKOI0 MaTepuana M HEYMEHHE €ero aHalu3upoBaTh, B OTBETE€ OTCYTCTBYIOT
HEO0OXOMMBIE MaTeMaTHUYECKHE MMPUMEPHI; HApYIIIeHa JIOTUKA B M3JI0’)KEHUM MaTepuasa, HEeT
HEO0OXOIUMBIX 00O0O0IIIeHHI 1 BBIBOJIOB. HeBepHO pelieHa mpakTHueckas 3aaqa.

4. OueHounble MaTepHAaJIbI I NMPOBEPKH O0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIMIA)

OIIK-1

Tecr 1.

1. BpraucauTh onpeaeanuTeNb BTOPOTO MOPSAIKA.

-3 5
0 o
Haiitn nnuny BekTopa
AB ={-5;12}.
3. BpUHCIUTE TPOU3BOAHYIO
v=x"+2x+1

Otsersl. 0; 13; v = 2x + 2
Tect 2.

1. BblYMCIHUTH ONpEAeNIUTeNlb BTOPOTO MOPSIKA.



1 2
3 4

Haiitu nuny Bektopa
AF = {6;8).

3. BpIUKUCIUTE TPOU3BOAHYIO
v=x +4x+1

Otsethl. -2; 10; ¥ = 3x° + 4

Tect 3.
1. BblYMCIHTH ONpEAEIUTENb BTOPOTO MOPSIKA.
1 2

-3 -4/

2.

Haiitn nnmuny BekTopa
AF = {0;8).

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

OtBethL. 2; 8; ¥ = 2x — 2

HNudopmanus o paspadoTunkax

Tpodpumenko Hanexna HuxonaeBHa, K.-T ¢u3.-MaT. HaykK, JAOLEHT, Kadeapa oOiei
MateMatuku MM®, norieHT Kadeapsl 001Ieit MaTeMaTHKH.



