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1. KOM]’[eTeHIII/II/I H HUHIUKATOPbBI HUX JOCTHXKCHHSA, IPOBEpPsAECMbIC TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMH

Lesbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHHE CIICAYIOMIUX KOMIETSHIUI:

OIIK-1 CnocobeH pemaTh THIOBBIC 3aladyd MPO(ECCHOHATBHON NEATeILHOCTH Ha
OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB MAaTEMaTMUYECKHUX U €CTECTBEHHBIX HAYK C IPUMEHEHUEM
MH(}OPMAaLIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN

PesynbraramMu 0cBOEHUS IHMCLUUIUIMHBI SIBISIOTCS CIAEAYIOLINE MHIAMKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

POOIIK-1.1 3HaeT OCHOBHBIE 3aKOHBI, IOHATUS U ONPENCIICHUS MATEMaTUYECKUX H
€CTECTBEHHbIX HAyK, HEOOXOJUMbIC JUIsl pEHICHHUsS THUIIOBBIX 3aqady B O0JIACTH arpoOHOMUU
(IeMOHCTpUpPYET 3HAHUE TEPMUHOJOTMUM  MATEMATUYECKUX M  €CTECTBEHHBIX  HayK
dbopMupyronmx npoheccCuoHaIbHYyI0 KapTHHY MHpPA); B3aUMOCBSI3U B IIPHUPOJIE (IEMOHCTPUPYET
3HAaHUE B3aMMOOTHOIICHUS OPTaHU3MOB MEXIy COOOW M OKpYKalollel cpeaoi, hopMupoBaHue
cTabUIBHOM M 6e30macHol cpenibl OOMTaHUs); METO/Ibl PEIICHUS 3a/1ay Pa3BUTHSI arPOHOMH U Ha
OCHOBE IIOMCKAa W AaHajJM3a COBPEMEHHBIX JOCTMKEHMM HAayKh U  IPOU3BOJCTBA.
nH(}OPMalMOHHO-KOMMYHHUKAIIMOHHBIE TexHonoruu B AITK

2. OneHo4Hble MaTepHaJIibl TCKYLIECT0 KOHTPOJIA U KPUTEPUHA OLCHUBaAHUA
OIIeHO'—leIe MaTepHaJIbl TCKYHIET0 KOHTPOJIA U KPUTCPHUH OLCHUBAHUSA

DJIEMEHTBI TCKYLICTO KOHTPOJIA: KOHTPOJIbHBIC paGOTI)I.

BAPHAHT Ne 1
4x+2y+z=12,
1. Pemmure no dopmynam Kpamepa cucremy ypaBHeHHi < x + vy =4,
“3y+2z=-7.
x+5y+4z+2r=1,
2. Haiinure XoTs OBl 0IHO pellicHHe CHCTEMb! THHEHHBIX ypaBHeHHH MetooMm [ayeca <3x— y—3z-1=2,

Sx+9y+5z+3t=4.

3. Haiigure ‘c} , €CIIH d:z;ﬁ—::,

;;|=],

;?|=2, Pt =60°.
4. 3anuimTe ypaBHeHHe BRICOTEI AH Tpeyroasuuka ABC, ecimm A(5;-2), B(0;-3), C(6;-1).

BAPHAHT Ne 2

—x+4y+7z=0,
1. Pemmre o dopmynam Kpamepa cicremy ypaBHeHHil 1 2y + 8z =6,
x=2y-z=4

x=3y+2z—-4=6,
2. Haiignre XoTs OBl 0JHO peliieHHe cHCTeMbl THHeHHLIX ypaBHeHHii MeTogoM [aycea { —2x+3y—-z+3t =4,
3x—6y+3z-Tr=2.
3. Haiigure nmnomane Tpeyroneiuka ABC, ecmn A(-2;1;1). B(0;-3;-3), C(-2:-5,-2).
4. 3anuIINTe ypaBHeHHE OKPYKHOCTH ¢ LeHTpoM B Touke C(—3;8), npoxoasmei gyepes Touky A(3;2).

OTBeThL.
BAPHAHT 1. 1)x=3, y=1,z=-2 A=1 3)2 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 MaTepHAaJIbl HTOTOBOI0 KOHTPOJISI (MPOMEKYTOYHOI aTTecTalUH) M

KpUTepHUH OlleHUBAHUS

B nepBoM cemecTpe 3auyeT TIPOBOJMTCA B YCTHOM M TNHUCbMEHHOW (opme. bumer

COJICP’KUT TEOPETHUECKUN BOIIPOC U OJHY 3aja4y.

IIpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB

Bonpocwi k 3auémy.
Cemecmp 1.

1.
2.

3.

&

10.

11.

Onpenenurenu. Cuctemsl TUHEHMHBIX ypaBHeHUH. Meton Kpamepa u ["aycca.

BexTopsl u aeiictBus ¢ Bekropamu. CKaliipHOE, BEKTOPHOE, CMELIaHHOE IIPOU3BEICHUS
BEKTOPOB.

VYpaBHEeHHE NPSMOM Ha IUIOCKOCTH U B IIPOCTPAHCTBE. Y paBHEHME IUIOCKOCTU. KpuBble
BTOPOTO MOPSAKA.

Omnpenenenue npeaena 4YUCIOBOH MOCIEA0BATENLHOCTH, IIpeaea GyHKINH.

Omnpenenenne 6€CKOHEUHO MaJIol U OECKOHEYHO OOJIBIION MocienoBaTeIbHOCTH. Jloka3aTh
TEOPEMY O CBSI3U MEX1Y HUMH U TEOPEMY O CBOMCTBAaX OECKOHEYHO MaJbIX.

[lepBblii 3aMevaTenbHbIHM peaen GyHKuuu: GopMyITHPOBKa, JOKA3aTEIbCTBO, CICICTBUS U3
Hero. HenpepbiBHOCT PyHKITNH. HEenmpepbIBHOCTS OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.
Bropoii 3ameuarenpHbIN Mpeen Mocie0BaTeIbHOCTU U (DYHKITHH.

Omnpenenenne MPOU3BOIHON U TiepBoro quddepeHnmrana GyHKIHA B TOYKE, TEOPEMaA O CBS3H
MEXy HUMH. Y paBHEHHE KacaTelbHOU K quddepeHInpyeMoil (yHKIMH B TOUKE.
[Tpon3BoHAs CyMMBI, TPOU3BEICHHS, YACTHOTO, KOMIO3uIUU. CHOpMyIHpOBaTh
WHBApUAHTHOCTH (hOpPMBI TIepBoTo Aud depeHnnana.

3anucarh TabIHILy MPOU3BOAHBIX OCHOBHBIX MJIEMEHTAPHBIX (QyHKIHHN. [10IyduTh HECKOIBKO
U3 3aMHMCaHHBIX (HOPMYIL

CdhopmynupoBath HEOOXOAUMOE U TOCTATOYHOE YCIOBHS JJOKAJIHHOTO SKCTpEMyMa
byukuu. [lath onpeneneHue BhIMYKION BBEPX, BBITYKIONH BHU3 (PYHKIIUU U TOYKU
neperu6a. CBsi3b BTOPOIl MPOU3BOAHOMN U BBITYKJIOCTH (PYHKIIMH.

JlaTth onpenenenne BepTUKATbHON aCUMITOTHI M ACUMIITOT Ha OECKOHEUHOCTH K rpauKy
¢byakuun. Onucarh CXeMy HCCIIEIOBAHUS YUCIOBOM (PYHKITUU IS IOCTPOCHUS €€ rpaduka.

[Ipumeps! 3anau:

1 2 3 4
56 7 8
1. BeraucinuTe onpeaennuTeb:
3 6 9 12
371 0
S5X+y—-z=3

2. Pemmre cucremy meronom Kpamepa {6X+3y—2z =-3
X—y—-3z=-3
6X+2y+2z+t=0
x—-15y+3z+2t=0
3X-17y+52+2t=0
8X+4z+t=0

4. BeraucnuTe 1II0maab mapauiesiorpaMmMa, 00pa3oBaHHOTO BEKTOPaMu a U D 1 yros Mexmay

3. Pemmre cuctemy metogom ["aycca

JMArOHAIIMH Tapauienorpamma a = (-2,4,1), b = (5,-3,0)

5. Beruucaure o6beM TeTpasapa ¢ BepuinHamu B Toukax A,B,C,D u miomans rpanun BCD
A(-1,2,-3), B(4,-1,0)

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



6. Harnmure ypaBHEHHE TPSIMO HA TIIOCKOCTH, MMPOXOAIIEH yepes Touku E u F.
[Toctpoiite npsiMyr0, HOKaXXUTE YroJl Mexay IpsaMoi U ockto OX, HalliuTe TAHTE€HC 3TOT0
yrna. E(0,2), F(2,3)

7. Hanuiyte KaHOHUYECKUE U MapaMeTPUYECKUE YPABHEHHUS MPSIMOM B MPOCTPAHCTBE
3x+4y—2z+1=0,
2X—4y+3z+4=0

8. Hammumure ypaBHEHHE rUnepOodIbl, mpoxosaiiei uepes Touku A,B. [Toctpoiite kpuByto,
ACHMIITOTBI KPUBOM, ykaxkuTe (hoKychl. HaiimuTe yrom Mexxay acUMITOTaMH.

A(_Gl 0)1 B(8; _ﬁ)
9. Haitnure paccrostnue ot Touku K 10 miockoctu, npoxoasiuei uepes Touku P,E,F

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

10. Beruucnure npenen GpyHkuuu
. 2x*-5x-3
=3 3X° —13x +12

11. Beruucnure npenen GpyHkuuu

AX +2X% 4]
m———
x>0 3X" +2X°+1

JK3aMeH BO BTOPOM ceMecTpe IPOBOJUTCS B INMHCbMEHHON (opme 1Mo Ouneram.
DK3aMEHAIMOHHBINA OUJIET COCTOMT U3 JIBYX BONPOCOB M 3a/au. IIpo1omKUTEeIbHOCTh SK3aMeHa
1,5 gaca.

[IpuMepHBIi IepeyeHb TEOPETUYECKUX BOIIPOCOB

1. Ompenenenue nepBooOpa3HON, HEOMIPeIeIEHHOTO HHTerpaa. Tabnuia HHTErpaios.
Jlemma 0 MHOXECTBE MEpBOOOPa3HBIX (I0K-BO). CBOHCTBA HEOMPeneIEHHOTO
WHTEerpajia.3ameHa epeMeHHOM B HEONpeAeIEHHOM HHTerpaie. IHTerpupoBanue mno
4acTsAM B HEONpeAeAEHHOM HHTeTpasie(/10k-Bo).CriocoOs! BeIOOpa U,dV.

2. OmpeneneHue onpeneaeéHHOro HHTerpana. ['eoMmeTpudeckuii CMbICI OMpPeaeIEHHOTO
uHTerpana. CBoiicTBa OnpeAes€HHOro HHTerpana. Beluucinenue mionaam miockon
¢buryper. Kpusbie, 3aganHbie mapaMmeTpudecku. [Ipumepsl: UKIONIa, aCTPOUIa, dILTUTIC.
[TonsipHbIE KOOPAMHATHI, MX CBA3b C AEKAPTOBBIMU. [[puMepbI: OKpYKHOCTh, KapIMOUIA,
criupanb ApxuMeaa, MHOTOJIMCTHUKY. BbIynciienne miomnaam KpuBoJIMHEHHOTO CEKTOpa.

3. Ompenenenue NIMHBI KpUBOM. HaxoxaeHne mponu3BOIHOM OT JTMHBI KPHUBOU.
Brraucnenne JJITUHBI KpHBOﬁ AT TapaMETPUYICCKH 3a/IaHHBIX KPUBBIX. q)OpMy.TII)I JJIsA
JUIMHBI KPUBOM B JIEKapPTOBBIX M MOJSPHBIX KOOPAUHATAX.

4. Teno Bpamienus. [loBepxuocts BpamieHus. [Ipumepst: chepa, mapadonous. Beraucnenue

o0BeMa Tena BpalICHU:.



10.

11.

12.

[ToBepxHocTh BpanieHus. [nomaas moBepXHOCTH YCEUEHHOT0 KOHYca. Onpenesenue
ionaau nosepxHoctu. [IponsBoaHas miomaau NoBEpXHOCTU. Brluucienue miomanu
MIOBEPXHOCTHU BpALLEHUS.

DyHKIMHU 2-X nepeMeHHbIX. OnpeereHrne YaCTHbIX MPUPAIEHU U YaCTHBIX
npou3BoaHbIX. [Tonubiit nuddepennuann.

Ornpezenenne KkacaTeIbHOM MITOCKOCTH. HopManbHBIN BEKTOP KacaTeabHOM MIOCKOCTH.
BriBoa opmyIibl 11 KacaTebHOW INIOCKOCTH B €CTECTBEHHON NTapamMeTpHu3auu(X=X,
y=Y).

Omnpenenenne ToueK JOKATbHOTO MAKCUMYMa, JIOKAJTbHOTO MUHUMYMa JUIsl PYHKIMH 2-X
nepeMeHHbIX. HeoOxo1umoe yciioBHe JOKaIbHOTO KCTpeMyMa Uit AudQepeHnpyeMoit
¢yHkuu. /locraTouHoe yclI0OBUE JIOKAIbHOTO SKCTpeMyMa A1t QYHKIUU 2-X
MIEPEMEHHBIX.

Omnpenenenne quddepeHnnansHoro ypapuenus 1 nopsiaka. OnpeneneHus perieHus 1.y.,
00111ero penieHus A.y., 4acTHOro pemenus a.y. 3agadya Komm mis JIY 1-ro mopsiaka.
[Tpumeps! muddepeHaTbHBIX ypaBHEHUH B Onomorui. MeToabl permeHust 1.y. ¢
pa3IeNAOMKUMHCS IEPEMEHHBIMU U JJMHEHHBIX 1.y. 1-ro nopsaka.

J1.Y. Beicuiux nopsiakoB. Onpeenenue pemeHus, 00IIero pemeHus, 4aCTHOTO PEIIeHuUs,
3anada Komm i [1.Y. JInnennsiii oneparop. [loHsATHE TMHENHON 3aBUCHMOCTH
(ne3aBucumoctn) pyHkuuii Ha MHOKecTBe. [lonsTue ®CP nns nunelinoro Y. Teopema
o cymectBoBanuu ®CP. Teopema 06 obmiem permennn ogaopoaHoro Y. Teopema 06
o0miem periennn HeonHopoaHoro Y. (6e3 mok-Ba).MeTo1 Baprallii HaXOXKACHUS
YaCTHOTO pelieHus HeogHopoaHoro 1Y 2-ro nmopsiaka(BbIBOM).

KomnuiekcHsie uncna. Jluneitnsie oqHopoansie /1Y 2-ro nopsaka ¢ moCTOSHHBIMU

ko Punuenramu. Metop Ditnepa HaxoxaeHuss GCP u ol1iero peeHns 0JHOPOAHOTO
JV. [ogbop yacTtHOTO pemieHus 1 HeogHopoaHoro /1Y (MeTon HeonpeaenEéHHbIX

KO3 (HULIUEHTOB).

Uucnossie psaasl. Cymma psiga. HeoOxoaumplid mpu3HaK cXOqUMOCTH. Psifg
reOMEeTPUYECKOM MPOrpeccuu, rapMOHUYECKHH Psii(MX CXOUMOCTh, PaCXOJUMOCTD ).
[Tpr3HaKK CXOAMMOCTH 3HAKOIIOJIOKUTEIBHBIX YUCIOBBIX PSJIOB (CpaBHEHMUS,

Janam6epa, Ko, HHTErpanbHBIi).

IIpumepsl 3axa4:

12 3 4

56 7 8
1. Beruucaute onpenenuTens:

3 6 9 12

0010



3X+9y+z2=-2
2. CKOJIbKO pelICHHI UMeeT cucTeMa: | 6X+3y—2 =23
2X+6y+2z=0

3. HaiiguTe KoOpuHATHl BEKTOpa AB U €ro JIMHY. B OTBeT HamummTe KBaApar JIHHAL.
Koopnunars Touek: A(1, 2,3), B(2,3,0).

4. Haligute ckansipHOE IPOU3BEIEHUE BEKTOPOB:

ajﬁ;

7‘:[ /4'

5. IIpy KaKOM 3HAYCHHH M BEKTOPHI OpTOroHanbHbl? @ =K — j, b =1 + j+mk

6. Beruncnure miomaas napauienorpaMma, 00pa3oBaHHOIO BEKTOPaMHU

a=(331), b= (1L -2,1) . B oTBeT HanUMmKTE IUIOINAIb B KBAAPaTe.

7. Haitnute cymmy KoopauHat cepeaunsl otpeska AB. Koopaunater Touek: A(3, 7, 9), B(7,
9, 11).

8. Ykaxute HOMep IpsIMOM, Ha KOTOPOH JIexkUT Touka A(4, 5)
1) 2x-3y+7=0
2)X+2y=4
3)2x+y=1

9. Haiiure 6onbIIyro mosryock smmmmnca 3x° +25y% =75

2
. X°—8x+15
10. Beraucnute npegen lim———
x—5 X—5

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

12. Haliaure jmny npoMexyTka yobiBanus Gpynkmum f (X) =17 + x> —3x

X,
13. Haitaure aGerucey Touku meperuba dysxman 1 (X) = 3 X® +15x

1
14. Beruucnure uHTETpa: I (2+3x—6x")dx
0

15. BerdpciuTe ioma/ps o6nactu, orpanndeHHol kpusbivu Y = COSX, Y =0, X €[5, 7]

16. Ykaxute HOMep (HYHKIIMU, KOTOPAs SBJISETCS OOLIMM YWIEHOM psja:



2)35
3) L

2n—1
17. Vxaxure HOMep (YHKIUHU, KOTOpas ABIsSETCS OOIMM petieHreM auddepeHnaibsHOro
ypaBHeHus1 Xy —y =10

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

5
18. Beraucnure HHTErpa I(E ++/x j dx

PC3YHBTaTbI 9K3aMfCHa OIIPCACIIAOTCA OLICHKaMH «OTJIMYHO», «XOopo1mo»,

«YHAOBJICTBOPUTCIIBHOY», KHECYAOBJICTBOPUTCIIBHOY.

Ouenka "OTIMYHO" CTaBUTCS 3a MCUEPIIBIBAIOLIUIN, TOYHBIA OTBET, JEMOHCTPUPYIOIIUN
Xopolllee 3HaHUE TEOPETUYECKOTO MaTepuaia, BEpHOE PElIeHUE MPAKTUYECKOTO 3aJaHMs,
CBOOOAHOE BIIAJICHUE MaTEeMAaTHMUeCKONM TEepPMHHOJOTHEH, yMEHHE H3JaraTh MarepHal
IIOCJIEIOBATEIIBHO, ASIaTh HE0OX0AUMbIe 000OIIEHUS U BEIBOIBI,

Orenka "xopouio" cTaBUTCS 3a OTBET, 0OHAPYKUBAIOLINI XOpolee 3HaHUE U MTOHHUMAaHHe
TEOPETHUECKOr0 MaTepualia, yMEHUE H3Jararb MaTepuall MoclieJoBaTeIbHO U rpaMoTHO. B
OTBET€ MOXKET OBbITh HEIOCTATOYHO TOJHO pa3BEpHyTa apryMEeHTallus, BO3MOXKHBI
OTJICTbHBIC HEJIOCTATKU B JOPMYITUPOBKE BEIBOJOB. BepHO peleHa mpakTuyecKkas 3aaava.
OueHka '"ynOBIETBOPUTENBHO'" CTAaBUTCA 3a OTBET, B KOTOPOM MaTepHall PACKphIT B
OCHOBHOM TPaBUJIBHO, HO HEIOCTATOYHO IMOJHO, C OTKJIOHEHUSIMH OT MOCJIEJOBATEIbHOCTU
U3JI0KEeHUsI. MareMaTuueck CTPOrve J0Ka3aTeabCTBAa MOJIMEHSIOTCS MPaBAONOA00OHBIMU
paccyXIeHUSIMHU, HET MOJTHOLEHHBIX 00001IeHH U BhIBOIOB. [IpakTiueckas 3a1aua perieHa
C BBIYHMCIUTEILHBIMU OIIHOKAMHU.

Onenka "HEYIOBIETBOPUTEIHHO" CTaBUTCS, €CIM OTBET OOHApYKHUBAaeT HE3HAHUE
TEOPETHYECKOr0 Marepuajga U HEYMEHHE €ro aHaJu3upoBaTh, B OTBETE OTCYTCTBYIOT
HEO0OXOMMBbIE MaTeMaTHYECKHE MMPUMEPHI; HApYIIEHa JIOTUKA B U3JI0O)KCHUH MaTepHalia, HeT
HEOOXOUMBIX 000O0IIeHHI U BBIBOJIOB. HeBepHO pelieHa mpakTHueckas 3a1aqa.

4, OneHouHble MaTepHuaJbl AJIs IPOBEPKHU O0CTATOYHbIX 3HAHMH

(cpopMHPOBAHHOCTH KOMIIETEHIIHIA)

Tecr 1.

1. BbluncauTh OonpeaenuTeNb BTOPOro NopsaKa.
-3 5
0 of
Haiitn nnuny BekTopa
AB ={-5;12}.
3. BprauciuTs Ipou3BOIHYIO
y=x*+2x+1

Oteetnl. 0; 13; v' = 2x + 2



Tect 2.

1. BpuucauTh onpeaenuTeab BTOPOro nopsiaKa.
1 2
3 4

Haiitn nnuny BekTopa
AB = {6;8}.

3. BprauciauTe Npou3BOIHYIO
v=x +4x+1

Ortetsl. -2; 10; v' = 3x* + 4

Tect 3.
1. BBIYHCIUTH ONpPEACTUTENIb BTOPOIo MOPsIKa.
1 2

-3 -4y

2.

Haiitu ey Bexkropa
AB = {0;8).

3. Bprauciaute Ipou3BOIHYIO
y=x"—2x+1

OtBethl. 2; 8; v' = 2x — 2

HNudopmanus o paspadoTunkax

Tpodpumenko Hanexxna HuxomaeBHa, k.-T u3.-maT. Hayk, IOIEHT, Kadeapa oOmiei
MaTeMatTuku MM®, noneHT kadeapsl 001eil MaTeMaTHKH.



