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

[enbro 0OcBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIIUX KOMITETECHIIUI:

OIIK-1 Cnocoben nmnst perieHust MpodecCHOHATBHBIX 3a7ad HMCIOIh30BaTh OCHOBHBIE
3aKOHOMEPHOCTH B 00JacTH MaTeMaTukH, (U3MKU, XUMHH, Hayk o 3emiie, OUOJIOTUU U
9KOJIOTHH, IPOTHO3UPOBATH MOCIIEACTBHUS CBOCH MPO(ECCUOHATLHOU NeSTEIbHOCTH;,.

Pe3ynbraramMu 0cBOEHUS NUCUUIUIMHBI SIBISIOTCS CIAEAYIOUINE WHIANKATOPHI JOCTHKCHHUS
KOMIIETEHLIH:

HOIIK-1.1 TlpumeHseT 3HaHUS OCHOBHBIX OOIIMX 3aKOHOMEPHOCTEH B 00JacTH
MaTeMaTHKH, (U3WKU, XUMHH, HAyK O 3emje, OHOJIOTMM W OSKOJOTHUH JUIsl PEIICHUS
npodeccuoHaNbHBIX 3a7a4

2. OneHo4Hble MaTepHaJibl TCKYLIECT0 KOHTPOJIA U KPUTECPUHA OLICHUBaAHUA

ONEeMEHTHI TEKYIICTO KOHTPOJIA: KOHTPOJIbHBIC pa6OTBI.

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

—_

. Penmure no dopmynam Kpamepa cucremy ypasuenuit { 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,
. Pemmire no dopmynam Kpamepa cucremy ypasHeHHIT { 2y +8z =6,

—

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 3)2 4) 3x+y-13=0
BAPHUAHT 2. 1) x=3, y=-1, z=1 A=4 39 4) x™+y?+10x-16y-11=0

3. OneHo4YHbIe MaTepHAaJIbl HTOTOBOI0 KOHTPOJISI (MPOMEKYTOYHOI aTTecTaAlUH) M
KpHUTEpPUH OLCHUBAHUA

B nepBoM cemecTpe 3ayeT TNPOBOAMTCA B YCTHOM M TNHUCbMeHHOW ¢(opme. buier
COJIEPKUT TEOPETUYECKHUN BOIIPOC U OJHY 3a/1ady.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB
Bonpocul k 3auémy.
Cemecmp 1.



&

10.

11.

Omnpenenurenu. Cuctemsl IMHEHHBIX ypaBHeHU. MeTton Kpamepa u 'aycca.

Bekropsl u neiictBus ¢ BekTopamu. CKaIsipHOE, BEKTOPHOE, CMEIIaHHOE IIPOU3BEIECHUS
BEKTOPOB.

VYpaBHeHHE NPSAMON Ha MJIOCKOCTU U B IPOCTPAHCTBE. Y paBHEHUE IUIOCKOCTH. KpuBble
BTOPOT'O MOPSAKA.

Onpenenenue npezena 4YUCIOBOH MOCIEA0BATEILHOCTH, IIpeaeia (YHKINH.

Onpenenenne OECKOHEUHO MaJol U OECKOHEYHO OOJIBIION MocIeIoBaTeIbHOCTH. Jloka3aTh
TEOPEMY O CBSI3U MEXAY HUMU U TEOPEMY O CBOWCTBAX OECKOHEYHO MaJbIX.

[TepBbIii 3aMevaTenbHbIN mpeaen GyHKuuu: GopMyIHpOBKa, JOKA3aTEIbCTBO, CICACTBUS U3
Hero. HenpepbiBHOCT pyHKIIMH. HenpepbIBHOCTh OCHOBHBIX 3JI€MEHTapHBIX (PYHKIUIA.
Bropoii 3amMedaTenbHbIi Mpeaes NoCiIeJ0BaTeIbHOCTU U (PYHKITUH.

Onpenenenue npou3BoIHON U nepBoro auddepeHnnana GyHKIUN B TOUKE, TEOPEMA O CBSI3U
MEXy HUMH. Y paBHEHHE KacaTelabHOH K auddepeHuupyeMoil pyHKINN B TOUKE.
[Tpon3BoiHast CyMMBI, TPOU3BEACHMS], YaCTHOTO, KoMIo3uuuu. ChopMynupoBaTh
WHBapUAHTHOCTD (hOpMBI TIepBOTO A depeHIrana.

3anucarh TabIMILy IPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHbIX (QyHKUMH. [ToydynTh HECKOIBKO
U3 3aIHCAHHBIX (HOPMYIL

CdopmynupoBaTh HEOOX0AUMOE U TOCTATOYHOE YCJIOBHS JJOKAJIBHOI'O SKCTpEMyMa
¢ynkuuu. /late onpeneneHne BHITYKIONW BBEPX, BHITYKIONW BHU3 (YHKIIUU M TOUKH
neperu6a. CBsi3b BTOPOI NPOU3BOAHOMN U BBITYKJIOCTH (DYHKIIMH.

Jlatp onpenenenue BEpTHKAILHOW aCHMIITOTHI M aCHMITOT Ha OECKOHEYHOCTH K TpaduKy
¢ynkuuu. Onucarb cXeMy UCCIIeA0BaHMs YUCIOBOM (QYHKIUU JUIsl TOCTPOSHUS ee rpaduka.

[Tpumeps! 3anay:

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

2. Pemmre cucremy meronom Kpamepa 6Xx+3y—z =-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 IApaLIeNIorpaMMa, 00pa30BaHHOTO BEKTOpaMu a i D 1 yroi Mexay
JUaroHasiMK napaienorpamma a = (—2,4,1), b =(5,-3,0)

3. Pemure 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. Harummre ypaBHeHUe MPsIMOM HA IUIOCKOCTH, PpoXoasiiei yepe3 Touku E u F.
ITocTporiTe mpsAMYI0, HOKaXUTE YroJl MeKAy NpAMON U ochro OX, HalIUTE TAHT€HC 3TOTIO
yria. E(0,2), F(2,3)

7. Hanuinre KaHOHWUYECKUE U MapaMETPUUYECKUE YPABHEHUS NIPSIMOM B IIPOCTPAHCTBE
3x+4y-2z+1=0,
2X—4y+3z+4=0



8. Hanmumue ypaBHEHHE rurepOoJIbl, mpoxosiieit uepes Touku A,B. ITocTpoiite kpuyto,
ACHMIITOTBI KpUBOM, ykaxkuTe (hoKychl. HaiiuTe yrom Mexxay acUMITOTaMH.

A(_Gl 0)1 B(81 _\/?)
9. Haiinute paccrostnue ot Touku K 10 miockoctu, npoxoasiuei uepe3 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
x->3 3X° —13x+12

11. Beruucnure npenen GpyHkuuu
. AXT 2% +1
lim o
x>0 X" +2X° +1
JK3aMeH BO BTOPOM ceMecTpe IPOBOJUTCS B IMHUCbMEHHOH (¢QopMe Mo Ouiieram.
OK3aMEHAIMOHHBIN OUJIET COCTOMUT U3 JIBYX BOIPOCOB U 3ajauu. IIpo1omKUTebHOCTh SK3aMeHa

1,5 gaca.
[IpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB

1. Ompenenenuie nepBooOpa3HO, HEOMIPeNeIEHHOTO HHTerpaa. Tabnuia nHTerpaios.
Jlemma 0 MHOXECTBE MEpBOOOPa3HBIX (10K-BO). CBOMCTBA HEOMPenEeIEHHOTO
WHTETpasia.3aMeHa IEPEeMEHHOH B HEONPEIeIEHHOM HHTerpajie. IHTerpupoBaHue 1Mo
4acTsAM B HEONpeaeIEHHOM HHTerpalie(10k-Bo).CriocoOs! BeIOOpa U,dv.

2. OmpeneneHue onpeneaeHHOro HHTerpana. ['eoMmeTpudeckuii CMbICH OMpPeaeIEHHOTO
uHTerpana. CBoicTBa onpeneéHHOr0 HHTErpaia. Beunciaenne mion@aam miockon
¢urypsl. Kpussie, 3a1aHabie TapaMeTpudecku. [IpuMepsl: UKIIONIa, aCTPOU/Ia, DILTHIIC.
[TonsipHBIE KOOPAMHATHI, UX CBA3b C AEKAPTOBBIMU. [IpuMepbI: OKpYKHOCTh, KapIMOUIA,
criupans Apxumeaa, MHOTOJIMCTHUKY. BeIuncienne miomnaan KpuBOJIUHEHHOTO CEKTOpa.

3. Omnpenenenue NauHBI KpuBOil. HaxoxaeHne mporu3BOIHOM OT ITHHBI KPUBOMA.
Brruncnenue JJINHBI KpPIBOﬁ JJI TapaMETPHUICCKHU 3a/ITaHHBIX KPUBBIX. q)OpMy.]'IBI JJIA
JUIMHBI KPUBOW B JIEKapPTOBBIX M MOJISPHBIX KOOPAUHATAX.

4. Teno Bpamenus. [ToepxHocTs Bpamenus. [Ipumepst: chepa, napadonona. Beraucienne
o0Bbema Temna BpaleHusl.

5. TloBepxHoCTh BparieHus. [1nomaap moBepXHOCTH yceueHHOTo KoHyca. OmnpenencHue
mjionaayv MoBEPXHOCTH. HpOI/ISBO)IHaH ImIomaan MMOBEPXHOCTH. Brruncnenune IJIomaan
IMMOBEPXHOCTHU BpaALICHHA.

6. Dynkiuu 2-x nepeMeHHbIX. ONpeieseHne YaCTHBIX MPUPAIICHUH U YaCTHBIX

npou3BoaHbIX. [TomHbli nuddepenimar.



7.

10.

11.

12.

Onpenenenne KacatesbHOM I0cKOCcTH. HopManbHbIN BEKTOP KacaTeIbHOM MIIOCKOCTH.
BriBoa opmyIibl 11 KacaTeTbHOW INIOCKOCTH B €CTECTBEHHON IapamMeTpHu3auu(X=X,
y=y).

Omnpenenenne ToueK JOKATbHOTO MAKCUMYMa, JIOKAJTbHOTO MUHUMYMa JUISl PYHKIMH 2-X
nepeMeHHbIX. Heo0xoammoe ycinoBue T0KaIbHOTO AKCTpeMyMa 11 iuddepeHuupyemoit
¢ynkuuu. /loctaTouHoe ycIoBHE JIOKATBHOTO SKCTpeMyMa JJist PyHKIUU 2-X
IIEPEMEHHBIX.

Omnpenenenne quddepeHnnansHoro ypapuenus 1 nopsiaka. OnpeneneHus petieHus 1.y.,
0011ero penieHus A.y., 4acTHOTo pemrenus a.y. 3agada Komm ms JIY 1-ro mopsiaka.
[Tpumeps! muddepeHaTbHBIX YpaBHEHUN B OM0ITOTHN. METOABI pelieHus 11.y. ¢
pa3aeNsIoIUMUCS IEPEMEHHBIMU U IMHEMHBIX 1.y. 1-ro nopsaka.

J1.Y. Beicuiux nopsiakoB. Onpenenenye pemeHus, 00Iero pemeHus, 4aCTHOTO PEIIeHuUs,
3agada Komm mis J1.Y. Jlunenneiit onepatop. [loHsTHe MTMHEHHON 3aBUCUMOCTH
(nezaBucumocTH) ¢pyHkuuid Ha MHOKecTBe. [lonstne @CP mns muneitnoro Y. Teopema
o cymiectBoBanuu ®CP. Teopema 06 o6mem pemenuun onnopoauoro Y. Teopema 06
o0uiem perenun HeonHopoanoro Y. (6e3 mok-Ba).MeTo1 BapHaluyi HaXOXKACHUS
YaCTHOTO penieHusi HeoaHopoanoro Y 2-ro nmopsiaka(BbIBO).

KomnuiekcHsie uncna. Jluneitnsie ogqHopoansie /1Y 2-ro nopsaka ¢ moCTOSHHBIMU
kox¢ppunmentamu. Meton Ditnepa HaxoxaeHuss O@CP u ob1iero pemieHus oTHOPOAHOTO
JV. [ogbop yactHOTO perienus st HeogHopoaHoro 1Y (MeTon HeonpenenéHHbIX
K03(pPULINEHTOB).

Yucnossie psasl. Cymma psiga. HeoOxoaumplid mpu3HaKk cXoquMoCTh. Psifg
FeOMETPUUECKOMN MPOTrPecCHt, FTaApMOHUUYECKUN Psii(UX CXOUMOCTb, PACXOIUMOCTb ).
[Tpu3HaKK CXOAMMOCTH 3HAKOIIOJIOKUTENbHBIX YUCIOBBIX PSJIOB (CpaBHEHMUS,

HanamOepa, Koy, nHTerpaibHbIil).

IIpumepsl 3axa4:

12 3 4
56 7 8
1. Beruncnute OIIPCACIIUTCIIb:
3 6 9 12
0010
3X+9y+z=-2

2. CKOJIBKO pellieHnii uMeeT cuctema: | 6X+3y—2z =23

2X+6y+2z=0

3. HaitguTe KOOpauHAThl BEKTOpa AB U ero JUTMHY. B OTBET HanmuIIUTE KBaAPAT JIJIMHBI.
Koopaunars Touek: A(1, 2,3), B(2,3,0).



4. Haitnute ckaisipHOE IPOU3BEICHUE BEKTOPOB:

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

6. Beraucnure miomags napauieaorpaMMma, 00pa3oBaHHOTO BEKTOpaMU

a=(3,31), b=(1,-2,1) . B otBer HAMMIITE MIOMAH B KBajpare.

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. Haiizure 6onbInyro mojtyock simmnca 3x° +25y% =75

2
10. Beraucnure npeaen lim M
x—5 X—5
11. Berancnuts npomssogmyio oT Gyrkunn f (X) =10+3x—2x° B Touke x = 2.

12. Haiiaute mmuHy npoMexyTka yobiBanus Gpynxiuu f (x) =17 +x* —3x

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

1
14. BelunciuTe HHTErpa: _[ (2+3x—6x")dx
0

15. BeluncimTe 1Iomans o61acTy, orpaHndeHHoi kpusbivu Y = C0SX, Y =0, X e[5, 7]

16. Ykaxxutre HoMep QYHKIMH, KOTOpas ABJISETCS OOIIMM YJIEHOM psija:

T 7 7 7
“l+—+—F+—+—+
2 4 8 16
1)-1
2)35
7
3) 2n—l

17. Ykaxure HOMep QYHKIHH, KOTOpas SBISETCS 00ImUM penieHueM nuddepeHnuaibHoro
ypaBHeHus Xy —Yy =10

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



3) y=x+10
5

CosZx | \/;j dx

18. Berunciure uHTETpal I(

Pesynprarel  3K3amMeHa ~ ONPENENSIOTCS  OIEHKAMHM  «OTJIMYHO»,  «XOpOILO»,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIBHO.

— OueHka "OTJIMYHO" CTaBUTCS 3a MCUEPIBIBAIOIIMN, TOUHBIM OTBET, JEMOHCTPHUPYIOLIUI
XOpollee 3HaHWE TEOPETHUYECKOr0 MaTepHalia, BEPHOE PEIICHHE MPAKTUYECKOTO 3aJlaHus,
CcBOOOAHOE BIIaJIcHUE MaTEeMaTHUeCKONM TEepPMHHOJIOTHEH, yMEHHE Wu3JaraTh MarepHal
MIOCJICA0BATEIbHO, Ae]aTh HEO0OX0AMMbIC 0000IICHUS ¥ BEIBOILI;

— Omenka "xoporio" cTaBUTCS 3a OTBET, OOHAPYKUBAIOIIMKA XOpoIllee 3HAHWE W TTOHMMaHUE
TEOPETHUECKOr0 MaTepualia, yMEHUE U3Jararb MaTepuall MoclieOBaTeIbHO U rpaMoTHO. B
OTBET€ MOXET OBbITh HEIOCTATOYHO TOJHO pa3BEepHyTa apryMEeHTallus, BO3MOXKHBI
OTJICbHBIC HEJIOCTATKU B JOPMYITUPOBKE BEIBOIOB. BEpHO pelieHa nmpakTudecKkas 3aaava.

— Ounenka "yJnoBIETBOPUTENBHO" CTaBUTCS 3a OTBET, B KOTOPOM MAaTepual pacKpbIT B
OCHOBHOM TPaBUJIBHO, HO HEIOCTATOYHO IMOJHO, C OTKJIOHEHUSIMH OT MOCJIEJOBATEIbHOCTH
U3JI0KEeHUsI. MareMaTuuecku CTPOrve JI0Ka3aTeIbCTBA MOJIMEHSIIOTCS MPaBAONOA00OHBIMU
paccyXIeHUSIMHU, HET MOJHOLIEHHBIX 00001IeHN 1 BbIBOIOB. [IpakTideckas 3a1aua perieHa
C BBIYHMCIUTEILHBIMU OIIHOKAMHU.

— OueHka "HEYIOBIETBOPUTENHHO" CTaBUTCS, €CIM OTBET OOHApYKHBAeT HE3HAHHE
TEOPETUYECKOI0 MaTepuala M HEYMEHUE €ero aHalu3upoBaTh, B OTBETE€ OTCYTCTBYIOT
HEO0OXOMMBbIC MaTEMaTHYECKUE MPUMEPHI; HAPYIIIEHA JIOTUKA B U3JI0)KCHUM MaTepuasia, HEeT
HE0OXOIUMBIX 0000IIeHHI U BBIBOJIOB. HeBepHO pelieHa mpakTHieckas 3a/1ayqa.

4. OueHo4HbIe MaTepHaJIbI I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopmupoBannocTu kommnerenumii) (OITK-1)
Tecr 1.

1. BbIYHCIUTH ONPEAETUTENb BTOPOTO MOPSAKA.
-3 9o
0 o
Haittn nnmuny Bexktopa
AB ={-5;12}.
3. BBIUUCIUTH TPOU3BOTHYIO
yv=x"+2x+1

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

1. BpMHHCIUTH ONpeaenuTeah BTOPOTo MOPSAKa.

1 2
3 4/
2.
Haiitu npnuny BexkTopa
AB = {6;8).



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

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

Tect 3.

1. Breruuciauts OIIPEACIIUTEIIb BTOPOI'O IIOpsaAKa.

‘12

-3 -4

2.

Haiitn nnmuny BekTopa
AB = {0;8).

3. Bprauciauts Ipou3BOIHYIO
y=x"—2x+1

OtBerbl. 2; 8; v/ =2x — 2

HNudopmanus o paspadoTunkax

Tpodpumenko Hanexxna HuxomaeBHa, k.-T u3.-maT. HaykK, IOIEHT, Kadeapa oOmiei
mareMaTHku MM®, noueHT kadeapsl o011ei MaTeMaTHKY.



