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@oH/1 OLIEHOYHBIX CPEJCTB M0 AHAJUTHYECKOH reOMeTPUM H
JIMHEHHOM ajredpe

Bonpocel k 3xk3amMeHy
Bomnpocs! 115 npoBepku ypoBus ooyuyaemoctu «3HATDHb»
Pa3nes 1. DieMeHTBI JIMHEHHOI ajaredpbl

Onepanuu HaJ MaTPUIIAMU U UX CBOMCTBA.

Onpenenurenu 2-ro ¥ 3-ro MOPSIIKOB.

Onpenenenre MUHOpA U aIre0panyecKoro T0NOJTHEHUS.

dopmyia pazIoKeHHUs OTPEACTUTENS N-TO MOPSIKA M0 CTPOKE U CTOJIOIY.
CBolicTBa ONpeeuTEICH.

Omnpenenenne oOpaTHON MaTpuIlsl. Teopema cylecTBOBaHUs 0OPaTHON MaTPHUIIBI.
Teopema Kpamepa.

Meron lMaycca.

Nk wNE

Pa3znen 2. BekTtopHas anreopa

9. JluneiiHbIE ONEpaIK HAJI BEKTOPAMH.

10. Onpenenenue JIMHEHHON 3aBUCUMOCTH ¥ HE3aBUCUMOCTH BEKTOPOB.

11. Heo6xomumoe 1 TOCTaTOYHOE YCIIOBHE JIMHEHHON 3aBUCHMOCTH 2-X B 3-X BEKTOPOB.

12. Onpenenenue 6a3uca.

13. Onpenenenue anredpanveckoil MpoeKnruu BeKTopa Ha ock. Ee cBoiicTBa.

14. IlpsmoyronbHas cuctema koopauHaTt. Koopaunatsl Touku. JIuHelHble omepauuu Haj
BEKTOpPaMH B KOOpJIAMHATHOU (hopMe.

15. ®opmyna neneHus oTpe3ka B JaHHOM OTHOIICHUH.

16. OmpeniesicHre  CKASIPHOTO TIPOU3BEIICHUST BEKTOPOB, €ro cBoicTBa. HeoOxommmoe wu
JOCTaTOYHOE YCJIOBHE OPTOTOHAIBHOCTH 2-X BEKTOpoB. Popmyna BBIYHCICHHUS B
KOOpJUHATaXx.

17. Onpenenenue mpaBoil Tpoiku BekTOpoB. OmpeneneHre BEKTOPHOIO MPOM3BEACHUS, €ro
CBOICTBa, reoMeTpUUecKuil cMbici. HeoOXxoaumoe u 10CTaTOYHOE YCI0BUE KOJITMHEAPHOCTH
2-X BeKTOpoB. PopMyIa BEIYUCIEHHS B KOOpAUHATAX.

18. Onpenenenrne CMENIAaHHOTO MPOW3BENCHHUS 3-X BEKTOPOB, €ro CBoicTBa. ['eomerpuueckuit
cMbici. HeoOxoaumoe 1 JoCTaTOuHOE yCI0BHE KOMIJIAHAPHOCTH 3-X BEKTOPOB.

Pa3nen 3. AHanuTnuyeckasi reoMeTpust

19. Busbl ypaBHEHUI MpsIMOIl Ha TIOCKOCTH.

20. ®opmyIia BEIYUCICHHS PACCTOSTHUS OT TOYKH JIO TIPSIMOIA.

21. B3auMHO€ pacnoJioKeHHe ABYX MPSIMBIX Ha MJIOCKOCTH, YTOJI MEXY MPSIMBIMH.

22. Bugpl ypaBHeHUH miockoct. @opMyiia BEIYHCICHHS PACCTOSHUS OT TOYKH J0 TUIOCKOCTH.
B3anMHOe pacnonokeHue IByX INIOCKOCTEH, YTroJI MEKY INIOCKOCTSMH.

23. Bugpl ypaBHEeHUH npsiMoii B TpocTpaHcTBe. DOpMyIta BEIYUCICHHS PACCTOSIHUS OT TOYKH 10
IpsAIMOM. B3auMHOE pacrosiokeHue AByX MPSMBIX B IIPOCTPAHCTBE, YIOJ MEXAY IIPSMBIMHU.

24. B3anMHO€ pacroJIoKeHHEe MPSMOH U TUTIOCKOCTH, YTOJ MEXy HUMHU.

25. KanoHHn4eckoe ypaBHEHUE 3JUTUIICA, SKCIIEHTPUCUTET, TUPEKTPHUCA.

26. KanoHn4eckue ypaBHEHHE TUTIEPOOJIBI, SKCIIEHTPUCHTET, TUPEKTPHUCA, ACUMITTOTHI.

27. KaHoHHMYecKHEe ypaBHEHUE MapaloJIbl.

28. [IpuBeneHne ypaBHEHUSI KPUBOH 2-TO MOPSIKA K KAHOHUYECKOMY BHIY C TIOMOIIBIO
IIOBOPOTA U NapaJlIEIbHOrO IEPEHOCA.

IToBepxnocTH 2-ronopsaka. [loBepxnoctu Bpamenus. LlmimHapruyeckne NnoBEpXHOCTH.

Onnuncoua. I'nnep6onona. Konyc. Dmmmntruueckuil ¥ runepOoandecKuil mapadoaou sl
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@oH/1 OLIEHOYHBIX CPEJCTB M0 AHAJUTHYECKOH reOMeTPUM H
JIMHEHHOM ajredpe

Bonpockl 15 npoBepku ypoBHsi o0ydyaemoctu «YMETb»
Pa3nes 1. DieMeHTBI JIMHEHHOI ajaredpbl

[Tpon3BOAUTH ONIEpALIMM CIOKEHUS MATPULL, YMHOXKEHHSI HA YUCIIO, YMHOXKAaTh MATPULIBI.
Boruncnate onpeaenutenu 2-ro u 3-ro NopsIKkoB.

HaxoanuTe MUHOpPBI 1 anredpandyeckue JONOIHEHUS K JJIEMEHTY MaTpPUILbL.

BbIUuciATh onpeAenuTent CTapiiuX MOPSIKOB C MUCIOIb30BAHUEM DPA3IIOKEHHS 1O CTPOKE
(cTonO11y) ¥ CBOMCTBA OMPEICTUTENS.

HaxonuTs 00paTHYIO MaTpHILy.

Pemate cucremy JMHEHHBIX ajreOpanyecKUX ypaBHEHHUH METOAOM OOpaTHOW MaTpuIbl,
METOJIOM OIIpenenuTeneii, merogom I'aycca.

Pa3zgen 2. BekTopHasi anreopa

[Ipon3BOAUTE TMHENHBIE OIIEPAL[UU HAJ BEKTOPAMH.
Onpenensatb, 00pa3yeT Jau JaHHAs CHCTeMa BEKTOPOB 0asuc.
Haxonuts paznoxeHue BeKTopa 1o 6asmucy.

. HaXO,I[I/ITB IMPOCKIHIO BEKTOPA HA OCb.

. Haonme KOOpAWHATBI BCKTOPA 110 KOOpAWHATAM €ro Hadyajia 1 KOHIIA.

. HpOI/ISBO,I[I/ITB JIMHENHBIE onepanvm HaJa BEKTOpaMH B KOOpJHWHATAaX.

. Haonme KOOpAWHAThI TOYKH, I[GJIHIIIeﬁ OTPE30K B JAHHOMY OTHOILLICHUH.

. Beruucnsare CKaJIIpHOC IMPOU3BCACHUC, UCIIOJIB3Ys OIMPCACIICHUEC U CBOMCTBA.

. Berauciaars CKaJIIpHOC IMPOU3BCACHUC BEKTOPOB, 3aJaHHBIX KOOpANHATAMMU.

. HpOBepHTB OpPTOIrOHAJIBHOCTL BEKTOPOB U BBIYUCIIATH YI'OJI MCKAY BCKTOpaMH, €CJIIM OHU

JTaHbl CBOUMH KOOPANHATAMH.

BrrauciiATe BEKTOPHOE POU3BENECHUE BEKTOPOB, UCIIOJIb3YS ONIPEAEIICHUE U CBOMCTBA.
BpIancisgTh BEKTOPHOE MPOU3BEACHUE BEKTOPOB, 3aIAHHBIX CBOMMHU KOOPJAUHATAMM.
Haxonute miiomane napanienorpaMma U TpEYrojabHUKA, TOCTPOCHHBIX HA BEKTOPAX.
BeraucnsaTs cMenmanHoe Mpou3BeCHHE 3-X BEKTOPOB, 3aJaHHBIX CBOMMH KOOPIMHATAMHU.
[IpoBepATh KOMIUTAHAPHOCTH BEKTOPOB, UCIIOJIB3YSl CMEIIAHHOE TPOU3BEICHUE.
Brruucnsats 00beM napauienenumnesa u TeTpaspa, MOCTPOSHHBIX Ha TPEX BEKTOPAX.

Pa3nes 3. AnHanuTnyeckasi reoMeTpus

3anuchIBaTh ypaBHEHUE MPSIMOW Ha MJIOCKOCTU U B MPOCTPAHCTBE, MPOXOASIIEH Yepe3 JiBe
TOYKHU.

3anuchIBaTh ypaBHEHHUE INIOCKOCTH, IPOXOASILIEH Yepe3 TPU TOUKH.

Haxonuts paccTosiHuEe OT TOYKHU 10 MPSMOM Ha IUIOCKOCTU U B IIPOCTPAHCTBE.

Haxonute paccTosiHuEe OT TOYKH 10 INIOCKOCTH.

Haxonuts yroa mexay npsiMbIMHU Ha IUIOCKOCTH U B IIPOCTPAHCTBE.

Haxoauts yron mexay npsMoi M INIOCKOCTBIO.

Haxonuts yroa mMexny IioCKOCTIMH.

Haxoanuth o KAHOHUYECKOMY YPAaBHEHMIO 3JUIAINICAIKCIIEHTPUCUTET, TUPEKTPUCY.

HaxomuTe 1O KaHOHMYECKOMY YPaBHEHHUIOTHIEPOOJbI HKCLEHTPUCUTET, JAMPEKTPUCY,
ACUMIITOTBHI.

N300pakaTh KpUBYIO BTOPOTO MOPS/IKA, 3aJaHHYI0 B KAHOHUYECKOM BH/IE.

[IpuBoguTE ypaBHEHHE KPUBOM 2-r0 MOpsAKAa K KAHOHWYECKOMY BHJAY C IIOMOUIBIO
napajieNIbHOTO MepeHoca U U300paxarh 3Ty KPUBYIO.

[IpuMeHsATHP METOA CEYEeHHWs Ui TOCTPOSHHS TOBEPXHOCTEH 2-TONOpsIKa, 3aJaHHBIX
KaHOHWYECKUMU YPaBHEHUSIMU.
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@oH/1 OLIEHOYHBIX CPEJCTB M0 AHAJUTHYECKOH reOMeTPUM H
JIMHEHHOM ajredpe

Bonpocsl 115 npoBepku ypoBHsi o0yuaemoctu «BJIAJIETD»
Pa3nes 1. DieMeHTBI JIMHEHHOI ajaredpbl

Jns matpun A uB Beravcnuts 24 — 3B, AB, BA, A%, |A|, B™1, ecin

2 2 5 2 3 3
A=14 3 4|, B=|1 -1 1 |
3 3 6 1 -2 -1

Beraucnute OIPECACIIUTEIb YETBEPTOI'O MMOPAIKA

2 5 4 6
31 21
-1 4 2 5f
2 0 1 1

Pemmute cucremy: a) meromom Kpamepa; 0) cpeacrBaMu MaTpUYHOTO HCUMCIEHUS C
UCIIOJIb30BaHUEM 00paTHOM MaTpullbl; B) MeToJ0M [aycca.

X, +X,—=3%X;,=0

3X, +2X, +2X; =1,

X, — X, + 5X; =—2

Pasnen 2. BekTropnas aiaredpa

JlaHbl TpH BEKTOpa a = {4; 7;8} b= {9;1; 3}, C= {2; —4; —1}. JlokaszaTsb, uTo a b u € - 6asuc
Y HAWTH pa30KEeHUE BEKTOPA d= {1;—13;—13} no Oaswucy a, buc.
Janbl koopauHaTe! BepmuH Tpeyroiabauka ABC @ A(L, -1, 2),B(-2, 0, 2),C(2,1, —1) . HaiiTu:

1) xocunyc yria mexay Bektopamu AB u AC ; 2) koopauHats! Bektopa a=2AB-5CD; 3)

R
anreOpanyeckyro npoekiuio Bekropa BC Ha BekTop 8 ; 4) iMHY MEITUaHbI, ONMYIICHHYIO HA
cropony BC.

Haiitu mutomniajip napajuienorpaMma, MOCTPOSHHOTO Ha BekTtopax M=3Pp+24 ui=p—-2qu

ero BBICOTY, ONYIIEHHYIO Ha BekTop N , ecrn |p|=2,|d|=1, (P,q) = %

JIexar mu rouku A(2,4,0),B(2,-2,4), C(1,8,-4), D(2,7,—2) B oxHOM IIIOCKOCTH.
Jaub! koopauHaThl BepuH mupamuasl ABCD : A(3,-2,2), B(1,-31), C(2,0,4), D(6,-4,6).
Haittu: 1) mmomane rpanu ABC ; 2) ob6bem mupamuast ABCD ; 3) mimHY BBICOTBHI
MpaMUbl, ONYIEHHON U3 BepmuHbl D .

Pa3znen 3. AnanuTuyeckasi reoMeTpust

Jansl koopauHaTh! BepmnH mupamuasl ABCD : A(3,-2,2), B(1,-31), C(2,0,4), D(6,—4,6) .
Haiitu: 1) xkaHoHMYeCcKUe U MapaMeTpuyecKue ypaBHeHus npsiMoii AB ; 2) ypaBHeHHE
iockoctu ABC ; 3) ypaBHeHHE BBICOTHI MUPAaMHUIBI, OMYIIEHHOH 13 BepmmHbl D ; 4) yron
mexay peopom AD u mutockocTeio ABC .

Hcnonp3ys mpeoOpa3oBaHusl MapayIeIbHOTO MEPEHOCa, NPHBECTH YpaBHEHUS JHMHUN
BTOPOTO MOPSIJIKA K KAHOHUYIECKOMY BUY M TIOCTPOUTH KPHBBIE:

1) 4x* +9y* +8x—-36y+4=0;2) y—x*—-6x—6=0.



@oH/1 OLIEHOYHBIX CPEJCTB M0 AHAJUTHYECKOH reOMeTPUM H
JIMHEHHOM ajredpe

Tect 1
1) Bekrtop @ cocrasisier ¢ ocsimu OZ u OY yruel y =60° S =120° coorBercTBeHHO. HaiiTu

€ro IMpoeKILHI0 Ha OCh OX, ecliu | 8 |= 2, eciiu yroi ¢ ocbio 0X, TYIOM.

1) 2 2)- 2 31 4)-1
2) Jans! gBa Bektopa: a ={3,—2,6},b ={-2,1,0}. Haiiti koopauHaTEl BekTOpa 2a + 3b.
1) {64112} 2) {0;-112} 3) {0112} 4) {0,-1-12}
3) Haiitn ypaBHEHHE IUIOCKOCTH, INPOXOAALICH 4Yepe3 TOUYKYy (1;1;1), HEPIEHIUKYIISIPHO
npsmoit |, :X—_lzy—+1:£.
2 4 3
1) 2x+4y+3z2-9=0 2) 2x—-4y+3z-9=0 3) 2x+4y—-3z-9=0 4)

2x—4y-3z-9=0

4) Haiitu yron mexny miockoctsMu P i X—2y+z2=4u P, :2Xx+y+32=5.

1) 60° 2)30° 3) arccos3\ﬁ_l 4) arcsin BE

5) CMelaHHOe Ipom3BeAcHUE BekTopoB 4 ={2,3-1}, b ={1,-13}, C ={1,2,—1}pasHo:
1)3 2)-1 3)1 4)-2
6) IlpuBecTH KpHBYIO K KAHOHHUECKOMY BUJY M ONPEEINTh ee THI X° —4X —2y? =0,
1)mapa6omna 2) runiepbona 3) snuric 4)OKpYXKHOCTh
7) Hausl BexkTopsl a ={2,3,—1}, b ={1,-1,3}. Haiitu [a; b]
1) 8 —7]-5k 2) 8 +7] -5k 3) 8i +7j+5k  4)
—8i +7j -5k

8) Ilnomasps TpeyronbHIKA, TOCTPOCHHOTO Ha BekTopax a ={2,3-1}, b ={1,—1,3} pasna:

1) V138 2) V2 3) 12 4)24
2 2

9) Ilpu kakom 3HaueHun A MiIockoctTh 2X+4y+2z2-9=0, 2x+y+A4z-9=0

NEePIeHIUKYISIPHBI?
1)3 2)-4 3)1 4)-2
10)Ilpu kakux B3HAYCHHUAX M,N  TPSIMBIC x-1 A 2+l u x-1 Y 2+l
2 -1 4 n 8

napauleabHbl?



@oH/1 OLIEHOYHBIX CPEJCTB M0 AHAJUTHYECKOH reOMeTPUM H
JIMHEHHOM ajredpe

)m=-4n=-2 2) m=4n=2 3) m=-4n=-2 4)
m=4,n=-2

KpnTeplm OLICHKH 3HAHMM CTYACHTOB IIPpA C1a4€ IK3aMeEHa.

e OIneHKAa «OTJIUYHO» CTaBUTCSI B TOM Clydae, €CIM CTYIEHT IPOYHO YCBOWII
NPOTPAaMMHBIA MaTepuall, TPAaMOTHO W JIOTMYHO U3JaraetT ero IpHh OTBETe, He
3aTPyIHSAETCS C OTBETOM IPHU BUIOW3MEHEHHUU BOIPOCA, TTTyOOKO M3YyYWIT UCTOYHHKHU U
JUTEPaTypy, YMEET CaMOCTOSITEIILHO H3JIaraTh UX COJEp)KaHHe, JeyiaTh 00OOIICHUs U
BBIBOJIBI, 3aj7aua peEIIeHa BEPHO C MOAPOOHBIMH BBIKIAJKAMH (MJIU  YCTHBIMH
MTOSICHEHUSIMH ).

® OIICHKAa «XOPOIIO» CTaBUTCS, €CIHM CTYIEHT 00JaaeT AOCTATOYHO TOJHBIM 3HAHUEM
IPOTPAaMMHOTO MaTepHualia; €ro OTBET MPEJCTABISET IPaMOTHOE M3JIOKEHHE Yy4eOHOTO
Marepuala 1o CyIIeCTBY; OTCYTCTBYIOT CYIIECTBEHHbIC HETOUHOCTH B (hOpMyITUpOBAHUU
MOHSITHA W ONPEICIICHUN; MPaBWIBHO NPHMEHEHBI TEOPETUYCCKUE TIOJOKEHUS TIPH
pELICHUH 3a/1a4M, OJHAKO JOMYCKAeT OTIEJIbHbIC HETOYHOCTH M MPOOENbl B 3HAHUAX M
(wm) TIpW peIIeHWH 3a/Ja4d  JIOMYIICHBl HE3HAYMUTEIbHBIC ONIMOKHW, MPHUBEAIINE K
HEBEPHOMY OTBETY.

® OICHKA «yJA0BJETBOPUTEIbHO» CTAaBUTCS B TOM CJy4ae, €CIIU CTYJICHT YCBOMJ TOJBKO
OCHOBHYIO 9acTh MIPOrPaMMHOTO MaTepuara, JIOITYCKaeT HETOYHOCTH,
HEIOCIIEI0BATEIbHOCTh B M3JIOKECHHHM MaTepualia, 3aTPyIHSICTCS MPUMEHHTh 3HAHUS K
PEIICHHIO 3a/1a4H.

® OICHKA «HEYAOBJETBOPHUTEJIAbHO» CTABUTCA, €CIM CTYIACHT HE 3HaACT 3HAYUTEIILHON
JacTu HOporpaMMHOIroO marcpuaia, AOIIYCKACT CYHICCTBCHHBIC OIIHNOKH npu €ro
H3JIOKCHUH, HC YMCCT BBIACIUTH TJIABHOC U CACIIATb BBIBOA; IPUBOIUT OIIMOOYHEIC
OmnmpeacICHrA; HU OJHWH BOIPOC HE paCCMOTPCH 0 KOHIA, HAaBOAANIMC BOIIPOCHI HE
IIOMOTaroT.

TunoBbie OUJIETHI DK3aMeHA

[IpuBenenbl nBa TUMOBBIX OuieTa Sk3aMeHa. [lOJMHBIN KOMIUIEKT COACpPXKUT 45 OuIeToB U
HaxXOJWUTCS y MpEnojaBareis, BEAYLIEro JIEKIUH U1 CTYACHTOB HAalpaBiICHHUs NOATOTOBKU
140800 «Snepubie pusuka u Texnonorun»; 140700 «SAnepHas sHepreTuka M TemaopUNKay;
201000 «buorexnuueckue cucrempl u TexHonoruw»; 140100 «TemnmosHepretuka u
TEIIOTEXHUKA.

MUHOBPHAVKU POCCHUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHME BBICILIET'O ITPO®ECCHOHAJIBHOTI'O OFPABOBAHU S
HUXKXETOPOJICKHM T'OCYJIAPCTBEHHBI TEXHUYECKHAM
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKIJIAJTHASA MATEMATUKA»
JucnunnuHa «AHAIUTHYECKast TEOMETPHS U JIMHEHHas anreopay

3K3AMEHAIIMOHHBIN BUJIET Ne



@DoH/I OLIEHOYHbIX CpeacTs 1o AHAJINTHYECKON Ir¢cOMCTPUH U

JIMHEHHOM ajredpe

1 . Bektopsl. JInneliHbie onepaluy HaJ BEKTOpaMHu.

2. Ilpstmasi TUHUS HA MJIOCKOCTH U €€ YPAaBHEHUS.

3. Bektop @ mepreHauKyspen Bektopy b = {1,—2.1} ; np;=1 :|d|=V3 . Haiitu
KOODPJIMHATHI BEKTOpA d .

4. Haiitu ypaBHeHHUE IUIOCKOCTH , poxosieii yepes Toukun A(2,—1,4); B(3,2.—1)
NEPIEeHIUKYIJIAPHO IIockocT X +y + 2z — 3 = 0.

5. Haiitu xaHOHHMYECKOE ypaBHEHHE JJUIMIICA, y KOToporo ¢okycel (+2:1), a

ypaBHEHUS TUpeKTpuc X=+18.

OK3aMeHaTop 3aB. kadenpoit «[IpuxiagHas MaTeMaTHKa»
no1. YepHosa E.A. npod.  Kypkun A.A.
MUHOBPHAYKHN POCCUHN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE

YYPEX/IEHUE BBICHIEI'O [TPO®ECCHUOHAJIBHOI'O OGPA3OBAHUA

HUKETOPOJCKUI TOCYIAPCTBEHHBII TEXHUYECKUIA
YHUBEPCHUTET um. P.E.AJIEKCEEBA

N

Kadenpa «[TPUKIIATHASI MATEMATUKA»
JucuunnnHa «AHaAIUTUYECKasi TeOMETPUS U JIMHEHAs anreopay

3K3AMEHAIIMOHHBIN BUJIET Ne

JIuHeitHas 3aBUCUMOCTD Y JIMHEHAsI HE3aBUCUMOCTh BEKTOPOB.
Martpuusl. [enicteus Hax HUMHA. [Ipumepst.
- i s

Bekrtop ¢ mepreHauKynspeH BektopaM d W b. Yroa Mexay d U b paseH p

3Has, yto |d| = 6; |b| =3; |¢] = 3, Beruncuts d- b - C.
Haiitu paccTosiHue MeXIy NPAMBIMH

x—9 y+2_z x y+7 _ z-2
4 -3 1 -2 4 2

5. HpI/IBeCTI/I K KaHOHUYCCKOMY BHUAY U ITOCTPOUTH

4x% —y2 +8x — 2y +3 = 0.

OK3aMeHaTop 3aB. kadenpoit «l[IpuxiagHas MaTeMaTHKa»
non. Yepnosa E.A. npod.  Kypkun A.A.

KommuiekT 3aganuii 1Jist pacyeTHo-rpaguueckux pador

M0 IMCHHUIUINHE « AHAJUTHYECKAS] TeOMEeTPHS U JIMHEHHAas ajaredpay.

[IporpaMmMa AMCHHUIUIMHBI «AHAJIUTUYECKash T€OMETpUs U JIMHEiHas anrebpa» mpexarnosaraer
BBINIOJIHEHHE  pacueTHo-Tpaduueckux padbor B 1 cemectpe. CTyIOeHT JOKEH BBIIOIHSATH
pacueTHo-Tpaduyeckue paboThl MO BapUaHTy, HOMEP KOTOPOIO COBIAJAaeT C €ro HOMEPOM B
CIIUCKE CTYJEHTOB CBOEH IPYIIIIHI.



@oH/1 OLIEHOYHBIX CPEJCTB M0 AHAJUTHYECKOH reOMeTPUM H
JIMHEHHOM ajredpe

Kpurepun onenkn pacuetHo-rpaguyeckoii padborni:
— OLICHKA «3a4YTEeH0)» BBICTABIISIETCA CTYACHTY B TOM CIIy4ae, €CJIM BCE 3a/1a4 PEILIECHBI,
K 3aJja4uaM MPHUBEICHBI OSACHEHHS, TOCTPOCHBI rpaduku (TAe 3TO TpedyeT yciaoBue);
— OILICHKA «He 3a4TeHO0» CTaBUTCS B TOM Cllydyae, €Cclii Kakas-JIn0o 3ajadya OTCyTCTBYET
WM NIPUBEICHBI HEOCTATOYHbIE MOSACHEHUS K PEILICHUIO 3aJa4H.

TUNmoBO# BAPUAHT PacYeTHO-TPA(PUIECKOro 3aJaHUS
10 TeMe «JJIeMeHThI JINHeiiHOH anre0psl. BekTopHas anreopa. AHaauTHYecKast
reoMeTpus»

3angaua 1.Pemmrth cucreMy JMMHEWHBIX anreOpanyeckux ypaBHeHUU: 1) meTomom oOpaTHOM
MaTpHULIbl; 2) METOAOM ompezenuTenei; 3)meronom 'aycca.

3X, +2X, + X3 =5

2%, +3X, + X5 =1

2%, + X, +3%; =11

3amaya 2. Hamnwucate pasnoxeHue BEKTOpa X IO BeKTopaMm P, g, I

X={-2,4,7};p={0,1,2};q = {1,0,1};r = {—1,2,4}.

3anmaua 3./lansl koopauHaTH! BepmrH nupamuasl ABCD :
A(2,3,0),B(4,0,-2),C(6,3,7),D(9,5,-8).

Haiftu: 1) ckanspHoe mNpou3BeJEHUE BEKTOPOB AE U AE ; 2) BEKTOpHOE IpPOU3BE/ICHHE

BEKTOPOB AE " AE ; 3) KOCHHYC yIJla MEKAY BEKTOpaMH A—é " AE ;4) d= BAE— ZCAD; 5)

anreOpanvdecKyro MPOEKIHI0 BEKTOpa BE Ha BekTop a; 6) miomans rpanun ABC ; 7) mmuny

BBICOTHI TUPAMU/IBI, OHymeHHOﬁ 13 BECPUINHBL D.

3anmaua 4.Ucnons3ys naHHbIe 3amaud 2, HaWTH: 1) KaHOHMYECKHWE W MapaMeTPUYECKue
ypaBHeHHUd mpsiMoil AB ; 2) ypaBHeHHe NpsIMOM, IMPOXOsIIeld yepe3 TOuky A mapaieiabHO
npsimoit DC ; 3) ypaBuenue miockoctu ABC ; 4) ypaBHEHHE BBICOTHI THPAMHUJIbI, OMYIIIEHHON
u3 BepiuHbl D ; 5) yron mexay peopom AD u mtockocteio  ABC .

3amada 5. Hammcarp ypaBHEHME IIJIOCKOCTH, IPOXOJAIIEE Yepe3 TOUKY A NEepHeHANKYISPHO

BCKTOPY B—Cz

3amaya 6. HanumcaTe KAHOHMYECKOE ypaBHEHUE IPSIMOIL.
2x+y+z—-2=0 ; 2x—y—3z+6=0.

3amaua 7. Haiitu TOUKy nepeceueHus NpsMon U TIIOCKOCTH.



@oH/1 OLIEHOYHBIX CPEJCTB M0 AHAJUTHYECKOH reOMeTPUM H
JIMHEHHOM ajredpe

x—2 y—-3 z+1

1 1 1 x+2y+3z—14=0.

3amavua 8. Haiité TouKy , CHMMETpUUYHYIO TOuke M OTHOCUTENBHO MPSAMOK
M@3,—3 1)_x—6_y—3.5_z+0.5
T 5 4 0o

3anaua 9.HUcnonp3ys mnpeoOpa3oBaHHs NapayIebHOTO IEPEHOCA, NPHUBECTH YpaBHEHUE
JIMHUU BTOPOT'O MOPSIJIKa K KAHOHUYECKOMY BU1Y U IOCTPOUTH KPUBYIO:

1)4x* —8x—9y* +18y—41=0 2)x* —2x-y-1=0.

CocraBurenb E.A.YepHoBa

(noamnuce)

« » 20 T
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DoH/ OLIEHOYHBIX CPEICTB MO0 00BIKHOBEHHBIM
auddepeHINATBHBIM YPABHEHUAM

Bonpocsl k 3a4ery

Bomnpocs! 115 npoBepku ypoBus ooyuyaemoctu «3HATDHb»

1. JIuddepenmuanpabie ypaBHeHHs 1-Tro mopsiiaka. OcHOBHbIE TOHATHA. Teopema
CYIIECTBOBAaHMSA M €AMHCTBEHHOCTH pemieHus. [IoHATHS 0OIIero u 4acTHOrO pelieHHs.
3amaua Komn.

2. YpaBHEHUS C Pa3ICIAIOMUMUICS IEPEMEHHBIMH U IPUBOISALINECS K HAM.

3. OOHOPOAHBIE YPAaBHEHMSI U IPUBOJIAIINECS K HUM.

4. JluHeliHble ypaBHEHUS.

5. VYpasuenus bepnymim.

6. YpaBHenuss B monHbIX AuddepeHnuanax. HeoOxoammoe u I0OCTaTOYHOE YCIOBUE
CyllecTBOBaHMs MojaHOro auddepenunana. HTErpupyromumi MHOXKUTENb.

7. VYpaBHeHust 1-ro mopsaka, HE pa3pelIeHHbIE OTHOCUTEIbHO IPOU3BOJIHOM,
UHTErpupyeMble B KBajpaTtypax. YpaBHeHus Jlarpanxa . Ypasaenus Kiepo.

8. HuddepeHnuansubie ypaBHEHUS BBICHIMX IOPSIKOB, JOMYCKAIOIINE ITOHUKCHHUE
HOpsJIKA.

9. JluneiiHble OHOPOHBIC YPaBHEHUS N-TO mopsaka. [loHsTHe MUHEHHOTO omepaTopa.
[Toctpoenue obmero pemenus. Onpenenurens Bponckoro. Teopema o nauHeHHON
3aBUCUMOCTHU peuieHui. OyHaaMeHTanbHas cucrema pemeHuid. Teopema o CTpyKType
obmiero pemenus. HeopHoponHble IuHEHHBbIE ypaBHEHHsI n-ro mnopsaka. CTpykTypa
00111eT0 penieHusl.

10. Meron Bapuanuu Npou3BOJIbHON OCTOSHHOM.

11. Jluneiinble nud¢epeHIHaTbHbIe YPAaBHEHUSI C IMOCTOSIHHBIMH KO3 QHIIMEHTaMU.
CriennanpHble IpaBble YaCTH.

12. Cucremsl quddepeHnraIbHbIX YpaBHEHNH.

13. DnemMeHTHI TEOPUU YCTOHYHUBOCTH.

Bonpocsl a5 npoBepku ypoBHs odyuyaemoctn «YMETDb»

Pemars 1Y ¢ paznensroniuMucs N€EpEMEHHBIMHU U CBOJSAIINAECS K HUM, B TOM YHUCTIE
oaHopoaHbie 1Y.

Pemate nunelinbie 1Y 1-ro mopsaka.

Pemats ypaBHeHue bepnyinu.

Pemate ypaBHeHUE B TOJHBIX AU(dEpeHITHATOB.

Pemars 1Y BbICHIErO MOpAIKA, JOMYCKAOUIME TIOHUKEHUS ITOPSAIAKA.

Haxomuts obmiee pemenue nuaeitHOr0 Y ¢ mocTosHHEBIMEA KO3(pdUIIMeHTaMu 1
CHenuaIbHON MpaBoi YacTh0. YMETh IPUMEHATh METOJ] BapHallii TPOU3BOJIBHBIX
MMOCTOSIHHBIX.

Haxomute pemenue HopManbHOW cuctemsl Y METOIOM HCKIOYEHUS M METOJI0M
WHTETPUPYEMBIX KOMOWHAIIHMN.

Haxonuts B HOpManbHOM CUCTEME COCTOSIHUE PABHOBECHSI U ONIPENEIIATH €r0 THII.
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auddepeHINATBHBIM YPABHEHUAM

Bonpockl s npoBepku ypoBHsi o0yuyaemoctu «BJIAJAETDb»

=

Pemmte ypaBHEeHUE )’ = 2 [ln Yy 1] :
x\U x

Pemuts 3amaay Ko y' =Yy-cosx + X ,y(0) = 1.

Pemnts ypasuenue xy’ —4y = x° \/;

Pemuts ypasrenne  (3x” +10xy)dx + (5x° =1)dy =0.
Haiitu oOmiee pemenne  Xy" +y"+X=0.

Haiitu o6mee pemenue ypasaenus yy" —(y')° —4yy' = 0.
Haiitu obmiee pemenne Y" -5y =50ch5x.

Haiitu oOriiee pemeHHe y'=2y"+y=3e".

© oo N gk WD

Pemnth ypaBuenue »"+ y = x —sin 2x.
10 Pemmth cucremy, UCTIONB3Ys METO.I HCKITFOUCHHS:

dx
— =X+3y,
dt y

Tect Nel.

Pemuts YpaBHCHUA

1. yInPy+yx+1=0
2. Xy =4x*+y* +y
3. x2+xy =y, yQ)=
Tect No2.

1. Pewmuts ypaBHeHUE

yIn®y+yJx+1=0
Xy =4\x*+y? +y

2. PemuTh ypaBHEHHE

Tect Ne3.

1. Haiitu obuiee pemenue nuddepeHunanbHOro ypaBHeHuUs
(xy" —1)In X=2y
2. Haiitu yacTHOe perienue 3a1anHoi 3a1aun Ko
y =ye’, y(0)=1y(0)=
3. Haiitu obmiee pemenne nuddepeHnnanIbHOT0 ypaBHEHHS
y —2y +9y —18y =2sin3x + xe >
4. Haiitu obuiee peuienue auddepeHInaIbHOro0 ypaBHEHU METOA0M BapHalliu

IMPON3BOJIBHBIX MMOCTOAHHBIX
3x

y +3y +2y= € -
1+e
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5. Pemmrts cucremy nuddepeHnnanbHbIX ypaBHEHUH

dx

— =3X+V,
a Y
dy

— =-2X
dx Ty

Tect Ne4.
1. Haiitu pemenue 3anaun Komn
Yy +1=0, y{1)=-1 y(@)=-L1.
2. Haiitu cTpyKTYpy 00IIIETO pelIeHus] HEOHOPOIHOTO YPaBHEHHUS
y —2y —3y=x%* +xe *sin3x.
3. Pemmts ypaBHEeHHE
y —6y +10y =3e* +cos3x.
4. PemwTh ypaBHCHHE METOJIOM BapHAallUU MPOU3BOJIBHBIX TOCTOSTHHBIX

. cos? x
y +y -tgx=— .
sin x
5. Pemuts cuctemy ypaBHEHUI
dy
—=-3y-1,
dx y
de_
dx

Kpurtepun oneHKku 3HAHUH CTYJACHTOB HA 3a4eTe:

1. O1ieHKa «32a4TE€HO0» BBICTABIIACTCS CTYIACHTY, KOTOPBIMA:

— TMPOYHO YCBOWJI MPEAYCMOTPEHHBIN MPOrpaMMO MaTepHal;

— MPaBUIIBHO, ApTYMEHTUPOBAHO OTBETUJ HAa BCE BOMPOCHI;

— ToKazan TIyOOKHE CUCTEeMAaTU3MpPOBAaHHBIC 3HAHUSA, BIAJe€T MPUEMAMH PACCYXKACHUS U
COTIOCTABJISIET MaTEPHAl U3 PA3HBIX UCTOYHUKOB: TEOPHUIO CBSI3BIBAET C MPAKTUKOU, TIPYTUMU
TEMaMHM JIaHHOT'O Kypca, IPYTUX U3y4aeMbIX MIPEAMETOB

— 0e3 omurOOK BBIMOIHUI MPAKTHYECKOE 3aaHHE.

2. OreHka «He 3a4TEHO» BBICTABIICTCS CTYJACHTY, KOTOpbIM He crpaBmwics ¢ 50%
BONPOCOB, B OTBETaXx Ha JPYTHE€ BOMPOCHI JOMYCTHJI CYIIECTBEHHbIe omuOku. He moxer
OTBETHUTH Ha JOTOTHUTEIBHBIC BOMTPOCHI, MPE/IJIOKEHHBIE TTPETIO/IaBaTEIIEM.

[Ipu BBICTaBIEHUHM KaK IOJOKUTEIBHOM, TaK M OTPULATEIBHOM OILEHKH, OTMEYaeTCs
Ka4eCTBO YCTHOM M MUCbMEHHOW PEYU CTY/AECHTA.

Tunosbie OMJIeTHI 324eTa
[lpuBenensl aBa THUMOBBIX Owiera 3adera. [IomHBIH KOMIUIEKT coaepkKuUT 53 OuieroB u
HaXOJUTCS Yy MpenojiaBareis, BEAYIIEro JEKIUH IS CTYACHTOB HAalpaBiIeHHUs] MOATOTOBKU
140800 «Snepuble ¢usuka u texHonorum»; 140700 «SnepHas sHepreTHka U Temio(pu3nKay;
201000 «buorexnuueckue cucreMbl u TexHosormm»; 140100 «TemnnosHepretnka u
TEIIOTEXHUKA.
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MUHOBPHA VKU POCCUU
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIbHOE
YUPEXJEHUE BbICILIEI'O [TIPO®ECCUOHAJIBHOI'O OBPA3OBAHUS
HUXKETOPOJCKHNI T'OCYJAPCTBEHHBIN TEXHUYECKHUN
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKIIAJHASA MATEMATUKA»
JAucuumimnaa «O0bIkHOBeHHBbIE 1M PepeHIHaATbHbIE YPABHEHU D)

buier Ne
1. VkaxuTe TMII ypaBHEHUS U PEUIUTE OJHO U3 HUX.
a) e'y'vx+1-+e’+1=0. 6) (X* +2xy)dx+ xydy=0.

g Y +2xy =2x%°

2
9 [lny—%ﬂ)dx{fﬂg’; ]dy=o.
y cos? x y oy

2. Yka3arb CTPYKTYpy OOIIEro pelieHus] ypaBHEHUs, HE HAXO0/Is HE HaXOMsd
KOA((UIIMEHTOB €ro YaCTHBIX PELICHHIA.

y" —4y"+8y’ = xe* —e ¥ (cos2x + xsin 2x).

3. Pemuthb ypaBHEHUS.
a) y"+4y=2tgx.
6) Yy"—2y +y=cC0sX

DK3aMeHaTop 3aB. kadenpoit
Jou. Yepnosa E.A. [Ipod. Kypkun A.A.
MHWHOBPHAVYKHN POCCUUA

®EJIEPAJIBHOE T'OCY JAPCTBEHHOE BIOJ)KETHOE OFPA3OBATEJIBHOE
VYPEXJEHWE BBICIIET'O [TPOPECCHUOHAJIBHOI'O OBPASOBAHUS
HUKETOPOJCKHNMN T'OCYJAPCTBEHHBIV TEXHUUYECKHN
YHUBEPCHUTET um. P.E.AJIEKCEEBA

Kadenpa «[TPUKIJIAJTHASI MATEMATUKA»
Jucuumimaa «O0bIKHOBeHHBbIE 1M depeHIHATbHbIC YPABHEHUSD)

buaer Ne
1. VYkaxuTe TUI ypaBHEHUS U PEUIUTE OJHO U3 HUX.
X 2 y

a)  Xy'=xy+ye’ o) y'—7 = In x
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» XYY 43y =1
r) (12x2y 1 2xye’ + 2)dx + (4x3 +eX )dy =0.

2. Yka3aTb CTPYKTYpY OOILEro pelieHusl ypaBHEeHUs, He Haxoasd Kod3(duuueHToB ero
YaCTHBIX PELICHUM.

y'”—y’:ex(x—x2 +x3)—sinx—3xcosx.

3. Pemmuts
X=X+ 3y, ) ,
a) 4. , X(0)=Ly@0)=2. ©6) Yy +3y'=18x—-4
y=X-Y.
DK3aMeHaTop 3aB. kadenpoii
Homu. YepHosa E.A. [Ipod. Kypxun A.A.

KoMiuiekT 3aganui i pacyeTHO-rpadgpuyeckux pador
1o AucuMIvInHe « O0bIKHOBeHHbIE TH(depeHunaIbHbIC YPABHEHU.

[Tporpamma mgucrumuinbabl «OObIKHOBEHHBIE TU((depeHInanbHble YpaBHEHH» MpeArnoIaraet
BBITIOJIHEHHE  pacyeTHO-rpaduueckux pador Bo 2 cemectpe. CTYIAEHT TOJDKEH BBIMOJIHATH
pacueTHO-rpaduyeckue padoThl 10 BapuaHTy, HOMEpP KOTOPOTO COBIAJAaeT C €ro HOMEPOM B
CIIUCKE CTYAEHTOB CBOEH IPYIIIHI.

Kpurepun onenkn pacuetHo-rpaguyeckoii padborni:
— OLIEHKA «3a4YTEeH0» BBICTABIISIETCA CTYACHTY B TOM CIIy4ae, €CJIM BCE 3a/1a4l PELLIEHBI,
K 3aJja4uaM MpUBEIeHbI NOSACHEHMsI, TOCTPOEHBI rpaduku (T1e 3To TpedyeT yciaoBue);
— OILICHKA «HEe 3a4TeH0» CTABUTCS B TOM Clly4yae, eClIM Kakasi-JIn0o 3ajada OTCYTCTBYET
WM TIPUBEACHBI HETOCTATOYHbIE MOSCHEHUS K PEILIEHUIO 3a/JauH.

TunoBoi BapuaHT Pac4eTHO-IrPaPUUYECKOro 3aJaHus
1o teme «O0bIKHOBEHHbIE 1M (] pepeHnATBHbIC YPABHEHUSA»

1. Haiitu o6mmii naTerpan quddepeHInaaTbHOr0 ypaBHEHHUSL.

X5+ y?dx + yv4 + x?2dy = 0.

2. Haiitn oOmuit mHTETpan nuddepeHnnarbHOro ypaBHeHHUS.
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d
xd—zz 4/x> +y% +y.

3. Haiitu pemenne 3agaun Komn.

4. Haiitu pemenue 3agaun Komm.
dx + (2x + sin 2y — 2cos?y)dy =0, y(x = —1) = 0.
5. Haiitu pemenne 3agaun Komm.

d

y 2
I +y=xy*, y(0)

6. Haiitu oOumii uuterpan nuddepeHaIbHOTO ypaBHEHUS.
xy?dx +y(x? + y?)dy = 0.

7. Haiitu obmiee pemnrenne qudGepeHInaTbHOrO YpaBHEHUS.

d? d
(1+ xz)d—x}zl + Zxd—z = 12x5.

8. Haiitu oOmiee pemtenue nugdepeHnnanTbHOro ypaBHEHHUS.
y" +3y" + 2y =3x%+5.

9. Haiitu obmiee pemrenne qudGepeHInaATHFHOTO YPaBHEHUS.
y'"" —6y'+9y = 4xe*.

10. Haiitu obmiee pemenue nuddepeHmatbHOro ypaBHEHUS.

y" — 4y’ + 4y = e?* cos 6x.
11. Haiitu oGmiee pemenue auddepeHnnanbHOro ypaBHEHUS.

y" — 5y’ = 50ch5x.

12. Haiitu pemenwue 3agaun Koy,

7] _ E _ ’ E _
y' +y=2ctgx, y(z)—l, y(z)—Z.
CocraButenb E.A.YepHoBa

(moamuce)

« » 20
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@DOoHI OLIEHOYHbIX CPEJCTB 10 TCOPUU BEPOSITHOCTEH U
MATEeMAaTHYEeCKON CTATUCTUKE

Bonpocsl k 3a4ery
Bomnpocs! 115 npoBepku ypoBus ooyuyaemoctu «3HATDHb»

1. Kombunaropuka.

2. BeluncneHue BeposSsTHOCTH (KJaccudeckas MOJEIb).

3. 'eomeTpuyeckasi BEpOSATHOCTb.

4.0OCHOBHbBIE TEOpEMbl TEOPUM BEPOSTHOCTEH (TEOpEMBbl CJIOXKEHHUS W YMHOXKEHUS Ui
HE3aBUCHMBIX COOBITHH, TEOpEMa YMHOKEHUS JJIs 2-X 3aBUCHMBIX COOBITHI, TeOpEMa CI0KECHUS
COBMECTHBIX COOBITHHA).

5. YcnoBHas BEPOSITHOCTb.

6. ®opmyna nonHoit BepositTHocTu, Dopmyiibl balieca.

7. IloBropenue ucnpitanuii . Cxema bepnymu. IIpenensHbie Teopemsl B cxeme bepryiuu.

8. Teopema Ilyaccona.

9. UnrerpanbHas teopema Jlamnaca. OTKIOHEHHME OTHOCUTENBHOM YacTOTHI OT IOCTOSIHHOM
BEPOATHOCTH B HE3aBUCUMBIX UCIIBITAHUSAX.

10. [duckpernast ciyuaiiHas BenuuyuHa. PacmpeneneHust JUCKPETHOM CIydyallHOM BETMYMHBI
(bunommanesHoe , pacnpeneneHue [lyaccona). [ToTok coOBITHI.

11. YwucrnoBble XapaKTEpUCTHKU JUCKPETHOW Ciy4alHOM BenuuuHbl. Maremaruueckoe
OXHJaHue U ero cpoicrea. Jlucnepcus u ee cBoiictBa. CpenHe-KBaApaTUUECKOE OTKIOHEHHUE.
HavanbHble 1 eHTpaIbHbIE TEOPETUUECKUE MOMEHTHI.

12. HepaBenctBo YUeObimieBa. 3akoH 00bIIKX uncen. Teopembl UeOrniiiena.

13. UnTerpanbHast GpyHkus pactnpenenenus . Ee cBoiicTaa.

14. HenpepsiBHas ciydaiiHasg BenuuuMHa. llmoTHOCTE  pacnpenencHuss  BEpOSATHOCTEN
HEIPEPBIBHOM CIy4aliHOM BeIM4MHBL. Ee cBolCTBa.

15. UucnoBele XapaKTEPUCTUKU HETIPEPBIBHOM CIIy4ailHON BEJIMYUHBI.

16. 3akoHBI pacrpeneeHus] HePEPHIBHOW CITy4aliHOW BeTMUUHBI. PaBHOMEpHOE pacmpereneHme
U €r0 XapaKTEPUCTUKH.

17. Iloka3aTenbHOE pacpeieeHUE U €r0 XapaKTEPUCTUKH.

18. HopmanibHOE pacipeleneHue HENpEpPhIBHOW CIy4aliHOM BeNWYMHBL. Ero XapakTepUCTHKH.
[TpaBmiio 3-x curm.

19. OcHOBHBIE MOHATHA BBIOOPOYHOTO MeTOJa: BHIOOpOYHAs] COBOKYMHOCTb, T€HEepalbHas
COBOKYITHOCTb, TIOBTOpPHAsi U OE€CIIOBTOPHAsI BHIOOPKHU. Paznnunble criocoOsl 0TOOpA.

20. CraTtucTudeckoe pacmpeseneHre BBIOOPKHM OMmupuyeckass (YHKIMS pachpeaeIeHus.
Teopernueckas ¢pyHkuus pacrnpeaeneHus. [loauHoM u ructorpamMma.

21. Craructuueckue OLEHKH IapamMeTpoB pacmpenencHus. I[loHATue reHepaJbHOM U
BbIOOpOUHOM cpenHeil. ['enepanbHas nucnepers. Beibopounas nucnepcus.

22. JloBEpUTEIbHBINA HHTEPBAJ 711 MATEMATUYECKOTO OXKHUIAHUS U AUCIIEPCHH.

23. CratucTudeckue runotessl. CTaTHCTHYECKAs PoBepKa runotes. Kpurepuit  y° .
24. DIeMEHTBI TEOPUN KOPPEISALIHH.

Bonpocsl a5 npoBepku ypoBHsi odyuyaemoctu «YMETDb»

YMeTs NpUMeHUTh (GOpMyITbl KOMOMHATOPUKH ISl PEIISHUS 3aad.

YMeTh pemath 3a1a4u Ha anredpy coObITUH.

YMeTb NPUMEHSTh TEOPEMBI CIIOKEHUSI U YMHOXKEHUS JIJISl PEIICHUs 3a/1au.

Pemrars 3a1a4un Ha MOBTOPEHUE UCTIBITAHHI.

JuckperHas ciydaiiHasi BeJIMYMHA. YMETh COCTaBUTH 3aKOH PACIpPEICIICHUs, HAUTH
YUCIIOBBIE XapaKTEePUCTUKH.

agbrwbnE
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6. HenpepbiBHas ciny4yaiiHas BeJIMYMHA. YMETh HAWTH MHTETPAIBHYIO (DYHKIIHIO
pacupenenenuss 1o auddepeHIUanbHOR W HAO0OpPOT, HAWTH  YHCIOBBIC
XapaKTePUCTHUKHU.

7. YMerp pewmaTh 3aJaud Ha pPABHOMEPHOE, HOPMaJbHOE M I10Ka3aTeIbHOE
pacrpe/iesieHus] HePEPbIBHOW CIy4ailHON BEJTUYUHBI.

8. YMeTp mOCTpPOUTH BapHUAllMOHHBIA pAJ, HAWUTH CTATUCTHYECKOE pacIpeesicHHe
BBIOOPKH, TIOCTPOUTH MOJIUTOH U THCTOTPaMMY.

9. Haiitu ToueuHbIe ¥ HHTEPBAIbHBIC OIICHKH MaTEMaTHYECKOTO OKUIAHUSA, JUCTIEPCUU
U CPEHEro KBaJpaTUYeCKOro OTKIOHEHHUS.

10. YMeTp mpoBepHTh TUNOTE3y O HOPMAJIbHOM M IOKA3aTEIbHOM paclpe/ieleHuu
reHepaibHONU COBOKYITHOCTH IO kputeputo [lupcona.

11. YMeTp TOCTPOUTH BBIOOPOYHBIE YPAaBHEHHS PErpeccud, HaWTH KOdPPHUIHUEHT
KOPPEJISIHIH.

Bonpocsl qiis npoBepku ypoBHs o0yyaemoctu «BJIA/IETH»
OO0pa3ubl TECTOBBIX 3aJaHUI
Oobpazen Nel

B smuke numeercs 15 geraneii, cpenu kotopbix 10 okpamenabix. COOpIIMK Haynayy M3BIEKaeT
Tpu netanu. HailTu BEpoSITHOCTB TOTO, UTO U3BJICUEHHBIC ACTATH OKAKYTCS OKpPAIIEHHBIMH.

Jns curHanmzanuu o0 aBapHM yCTAHOBJICHBI JBa HE3aBUCUMO DPAOOTAIOIIMX CHUTHAIIM3ATOPA.
BepositTHOCTH TOTO, YTO TpW aBapuM CUTHaIM3aTOp cpadoraer, paBHa 0,95 nns mepBoro
curnanuzaropa u 0,9 s BToporo. HaliTu BEposTHOCTh TOT0, YTO IIPU aBApUU CPadOTAET TOIBKO
OJIMH CUTHAJIN3aTOp.

Nmeercs nBa Habopa jgetaneil. BeposaTHOCTh TOro, 4TO J€Talb MEpBOro HabOpa CTaHAApTHA,
paBna 0,8, a Broporo — 0,9. HaliTu BEpOSATHOCTb TOTO, YTO Hay/auyy B3sATas AeTallb (M3 Haygady
B3STOTr0 HabOpa) — CTaHAapTHAS.

Jletanu, W3roTOBIIIEMBIE 3aBOJOM, MONANAOT HAa IPOBEPKY K OJHOMY M3 JABYX KOHTPOJIEPOB.
BeposTHOCTB TOTO, YTO A€TaNb MOMAJET K IEPBOMY KOHTpoJepy, paBHa 0,6, a ko Bropomy — 0,4.
BeposTHOCTH TOrO, YTO TO/AHAs JeTaidb OyJeT NMpU3HaHA CTaHJIAPTHOW MEPBBIM KOHTPOJIEPOM,
paBaa 0,94, a BropeiM — 0,98. ['omHas nerans mpu mMpoBepke ObLIa MPHU3HAHA CTAHIAPTHOM.
Haiit BEpOSATHOCTB TOT0, YTO 3TY JAETAIb IPOBEPUII IEPBBIA KOHTPOJIED.

Oo6pa3zen Ne2

1. B nenexHoit notepee BoimymieHo 100 OmieroB. PaspirpsiBaeTcs onuH BhIMTpHIIT B 50
pyoneit u necatb BeMrpeimeil mo 1 pyOmro. HaiiTu 3akoH pacnpeneneHus ciydaitHON
BEJIMYUHBI X — CTOUMOCTH BO3MOKHOTO BBIMTPBIIIA JJISl BJIaAEIbla OJHOTO JOTEPEHHOT0o
ounera.

2. [lo 3amaHHOMYy 3aKOHY pacHpeielieHHs CIydalHOW BenWyuHbBl X  HaWTH

M(Y), D(Y), a(Y).

0 1 2 3
0,94 0,03 0,02 ?

Y=-2X+1.
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3. Onpenenuth npu kakoM C 3agaHHas (QYHKIIHSI f(X) ABISICTCS QYHKIHMEH TUIOTHOCTH

pacmipenenieHdss  COydyalHOW — BenuuyuHbL. — Halth  QyHKOMIO — pacnpeaesieHus
F(X), M(X), D(X), o(X), p(a=<X <b). Tlocrpouts rpaduxu ¢ysxumii f(X) u
F(X).

_Jex®, xe(0,2] a=-1,
f(x)_{o, xe(0,2} b=1.

Oo6pa3zen Ne3

1. [ansl pe3ynbraTsl HAOMIOAEHUI ciiydaiiHoi BennuuHbl X. Pa3nenuB nHTepBan 3HaUCHUN
X Ha 10 paBHBIX 4YacTel, MOCTPOUTH TUCTOTPAMMY U HSMIUPHUECKYIO (YHKIHIO

pacripeiesieHusl.

5,4 53 5,9 13,7 1,8 19,7 8,8 4,4 14,5
6,4 13,3 8,7 8,3 10,3 0,1 5,2 11,4 9,7
10,3 9,0 3,0 9,7 -2,5 7,5 1,9 14,4 17,1
19,4 6,4 12,9 9,1 6,5 -1,8 7,7 -3,5 3,9
7,6 11,6 11,5 9,6 2,5 1,0 -0,1 -1,8 3,2
12,8 14,6 11,3 5,2 6,4 5,7 13,9 6,5

2. Haiitu BbIOOpOYHOE ypaBHEHHE TPSMOW JHHUW perpeccud Y Ha X MO JaHHBIM N =195

HaAOJIFOICHUN:

X

1,00

1,50

3,00

4,50

5,00

Y

1,25

1,40

1,50

1,75

2,25

Kpurtepun oueHKu 3HAaHUH CTYJACHTOB HA 3a4eTe:

1. OneHka «3a4TeH0» BBICTABJISETCS CTYAEHTY, KOTOPBIIL:
IIPOYHO YCBOWJI NPEAYCMOTPEHHBIN TPOrpaMMOil MaTepHall;
IIPABWJIBHO, ApTYMEHTHPOBAHO OTBETHJI HA BCE BOIIPOCHI;
noKa3ajl TIyOOKHME CHUCTeMaTH3MPOBAHHBIC 3HAHUS, BIAJEeT NMPUEMaMH pPACCYKIACHUS H
COIOCTABJISIET MaTepHal U3 Pa3HBIX UICTOYHUKOB: TEOPHIO CBA3BIBAET C MPAKTUKOM, APYTUMU
TEMaMH JIaHHOTO Kypca, IpYyriuX W3y4aeMbIX MIPEIMETOB
0€e3 OMMOOK BBIMOIHII IPAKTUYECKOE 3a/1aHUE.

2. OmeHKa «He 3aYTEHO0» BBICTABISIETCS CTYACHTY, KOTOphIA He crpaBmics ¢ 50%
BOIPOCOB, B OTBETax Ha JAPYyrue BOMPOCHI JOMYCTHJI CYIIeCTBEHHbIE oImMOKu. He Moxer

OTBCTUTH Ha JOMOJHUTCIBHBIC BOIIPOCHI, ITPCAJIOKCHHBIC IPEIIOAaBaTCIICM.

HpI/I BBICTaBJICHHUHU KaK HOHOX(HTGHBHOﬁ, TaK H OTpHHaTeHBHOf/'I OIICHKH, OTMCYACTCA

Ka4eCTBO YCTHOM M MUCbMEHHOW PEYU CTYAECHTA.
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TunoBbie OMJIETHI 3aUeTa
[IpuBenenbl nBa TUIOBBIX Oujera 3adyeTta. [lOMHBIM KOMIUIEKT cOACpKUT 36 OHJICTOB H
HaXOJUTCA y NpPErnojaBarelis, BEAYIIEro JICKIUU Jis CTYJCHTOB HAIpPABJICHHUS IMOIATOTOBKU
140800 «Anepuple dusuka u TexHonorun»; 140700 «SnepHas sHepreTUKa W TEIUIOMU3HKAY;
201000 «buorexuuueckue cucreMbl u TexHojmorum»; 140100 «TemnosHepreTuka u
TEIIOTEXHHUKA.

MWUHOBPHAYKH POCCUU
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE BIO)KETHOE OBPA30BATEJILHOE
YUPEXXIEHUE BBICIIET'O IIPO®ECCUOHAJIBHOTO OBPA30BAHUS
HUKETOPOJCKUI TOCYIAPCTBEHHBII TEXHUYECKUIA
YHUBEPCHUTET um. P.E.AJTEKCEEBA

Kadenpa «ITPUKIIATHASI MATEMATHUKA»
Jucuumimna «Teopusi BeposTHOCTE 1 MaTeMaTHYeCKasi CTATUCTUKA

Bbuier Ne

1. B nmabGopatopun kadenpsl umeercs 10 KIaBUIIHBIX MallWH TEPBOM JOCTAaBKU U 8
MalIuH U3 BTOPOU JOCTaBKU. BeposTHOCTH TOTO, YTO 3a BpeMsl pacuyeTa maiuHa 1-ro
TUMA BbIAAET U3 cTpos paBHa 0.65, s 2-ro tuna — 0.3. CTyIeHT IpOU3BOAUT pacyer
Ha Hay/auyy BeIOpaHHOU mammHe. KakoBa BEpOsSTHOCTh BBITIOJIHUTD PacyeT.

2. MaremaTnueckoe OXHJaHHUE M CpeAHEE KBAJAPAaTUYECKOE OTKJIOHEHHWE HOPMAJIbHO
pacripeieiecHHON CIIy4ailHOM BEJIMYUHBI COOTBETCTBEHHO paBHbl 20 u 5. Haiitu
BEPOATHOCTH TOTO, YTO B PE3y/IbTAaTe UCMIBITAHUS X MPUMET 3HaUCHUE, 3aKIII0UYEHHOE B
unrepaie (15, 25).

3. Haiitu noBepUTeNnbHBIM MHTEpPBAN IS OLIEHKH C HaaeXHOCThIO 0.99 HeusBeCTHOro
MaTEeMaTUYECKOT0 OXHUIAAHUS HOPMAJIBHO PACIPEACIICHHOTO MPU3HAKa TeHEepaJbHON
COBOKYIIHOCTH, €CIIM JaHbl CpeJHEe KBAJAPATUUECKOE OTKIOHEHUE paBHO 4,
BbIOOpOYHast cpenHss paBHa 10.2, 00beM BBIOOpPKHU paBeH 16.

DK3aMeHaTop 3aB. kadenpoit

[Hou. Yepnosa E.A. [Ipod. Kypkun A.A.
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MHWHOBPHAYKU POCCUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICHIET'O ITPOOECCHUOHAJIBHOT'O ObPA3OBAHUA
HMUXKXEIOPOJCKHUM I'OCYJJAPCTBEHHBIM TEXHUYECKHUI
YHUBEPCHUTET um. P.E.AJIEKCEEBA
Kadenpa «[TPUKIJIAJTHASI MATEMATHUKA»
JAucuunimna «Teopusi BepoSITHOCTEN U MAaTEeMATHYECKAsl CTATHCTUKA»

buner Ne

1 B maptum u3 50 neraneit umeercs 10 necrangaptueix. Haynauy orobpano 4 geranu.
CocTtaBuTh Al pacipeie]ICHUs YUCIIa CTaHJAPTHBIX JeTallel Cpei OTOOPAaHHBIX.

2 Amnmapatypa coaepxut 2000 oqMHaKOBO HAJEKHBIX IEMEHTOB. BeposTHOCTh OTKa3a
Juist kaxaoro u3 Hux pasHa 0.0005. KakoBa BepoATHOCTb OTKa3a XOTsI Obl OJJHOTO W3
DJIEMEHTOB.

3 Haiitn noBepuTeNnbHBIA MHTEPBAN AJISi OLEHKH C HaneXHOCTBhIO 0.99 Hem3BecTHOro
MaTEeMaTHYECKOT0 OXKHIAAHUS HOPMAJIBHO PACIPEACIICHHOTO IMPHU3HAKAa T'€HEepaJbHOMN
COBOKYITHOCTH, €CIIM JaHbl CpeaHee KBaJAPAaTUUECKOE OTKJIOHEHHWE paBHO 3,
BBIOOpOYHAsI cpeHss paBHA 16.8, 00beM BEIOOPKH paBeH 25.

DK3aMeHaTop 3aB. kadenpoit

Jou. Yepnosa E.A. [Ipod. Kypkun A.A.

KommuiekT 3aganuii 1Jis1 pacueTHo-rpadgpuueckux pador
no aucuuniaute «Teopus BepoATHOCTEH 1 MaTeMaTHYECKAAd CTATHCTHKA.

[Iporpamma mucturnHbl  «Teopuss BEpOSTHOCTEH U MaTeMaTUyecKas CTaTUCTUKa»
MIpeAnoaraeT BHINIOJIHEHHE pacdyeTHo-rpadudeckux padot B 4 cemectpe. CTyAeHT TOJDKEH
BBITIOJHATH pacyeTHO-Tpadudeckre paboThl O BapUAHTy, HOMEpP KOTOPOTO COBMAJAET C €ro
HOMEPOM B CIIMCKE CTYJI€HTOB CBOEH I'PYIIIIHI.

Kpurepun ouneHku pacyeTHO-rpaduueckoil padoThI:

1. omeHka «3a4YTEeHO» BBICTABISIETCS CTYIEHTY B TOM Cllydae, €ClIM BCE 3aJauu
pEIIeHBI, K 3a7ja9aM MPUBEICHBI TTOSICHEHHUS, TIOCTPOEHHI Tpaduku (T11e 3TO TpedyeT
yCIIOBHE);

2. OIIGHKa «HE 3a4TeH0» CTaBUTCSI B TOM Ciydae, €CIIM Kakas-TnOo 3ajava
OTCYTCTBYET WJIN IPUBEAECHBI HETOCTATOUHBIE MTOSICHEHUS K PELIEHUIO 3a]auu.



@DOoHI OLIEHOYHbIX CPEJCTB 10 TCOPUU BEPOSITHOCTEH U
MATEeMAaTHYEeCKON CTATUCTUKE

1. Ckonbko CYIICCTBYCT ICCTU3HAYHBIX YUCCII, KOTOPBIC ACIATCA HA

TunoBoi BApuaHT pacyeTHO-TPa(PUIECKOro 3aJaHUus
no teme «Teopusi BepoATHOCTEH 1 MaTeMaTHYeCKAs CTATUCTUKA

2. B ypue 10 6enbix, 15 yepnbix, 20 cuHUX U 25 KpacHBIX MAapoB. BeiHyMN o1uH

3.

4.

5.

6.

map. HaliTu BEpOsATHOCTB TOT'0, YTO BBIHYTBIN IIAP YEPHBIM WIA CUHUMN.

B npsimoyronbauk 5x4 cM® BIIHCaH Kpyr paauyca 1,5 cm. KakoBa BeposTHOCTh

TOro, 41O TOYKAa, CHy‘IﬂﬁHHM 06pa30M IIOCTABJICHHAsA B IIPAMOYI'OJIBHUK,

OKa)kKeTCsl BHYTpU Kpyra?

Ha aBto6a3ze paboraer 30% BoauTeneii 1-oro kmacca, 50% 2-oro kimacca u 20%

- 3-ero kiacca. BeposTHOCTH TOmMacTh B aBapuio JJII HUX COOTBETCTBCHHO
paBubl 0,01; 0,03 u 0,01. Ha nuaun npounsonuia aBapus. KakoBa BeposiTHOCTD

TOT'0, YTO 3a pyJieM OblI BOAUTENH 1-0ro Kiacca.

HpOI/I3BOI[$ITC$I IOCICa0BATCIBHBIC HCIIBITAHUA 5 HpI/I60p0B Ha HaACKHOCTD.

HcnpiTanus

3aKaH4YMBAKOTCA,

cCiin

npudop
[IpocTpouTh psil paclpenesieHus 4Yuciia HUCIBITAHUH,
BBIJIEPKATh UCTIBITAHHS 11 IpuOopa paBHa 0,9.

OKa3saJiCia

HCHaAACKHBIM.

CCJIIN  BCPOATHOCTD

BepostHocTh coBepminTh MOKynky pasHa 0,9. HaiiTu BeposITHOCTB TOTO, 4TO U3

10 nokynaTesell NOKYIIKY CAENAI0T 7; HE MEHEe TpeX.

IIo 3alaHHOMY DpiAAy paclpeaciiCHUA CHy‘l&ﬁHOﬁ BCIINYHMHBI

X HalTH

M(Y), D(Y ), G(Y), a TakKe HaWTU M NOCTPOUTH (PYHKIMIO paclpeiesieHus

JIMCKPETHOM CITy4ailHOM BEJIMUMHBI Y

Y =3X+8

-1

0

1

0,4

0,2

?

8. Ompenenuth, pu KakoM 3HadeHHWH mnapamerpa C 3amaHHas QyHKOUS f(X)

aBnsgercs (yHKUIUEH IUIOTHOCTU ClIy4YallHONW BEJIMYMHBI, HAWTH (DYHKIIHIO
pacnpeneneHus F(X), M(X), D(X), O'(X), p(a< X <b) U MOCTPOUTH T'papuKu

f(x), F(x).

X <0,
X >0,

a=—oo,

b=-1.

9. TIlpm 3amanHbx M (X ), D(X) CTy4aiiHOM BeMWYUHBI X , pacupeneseHHON 1o

HOPMAJIbHOMY 34KOHY, HaWTH BEPOATHOCTH TOI'0, UYTO B PE3YJIbTATC UCIBITAHUA

X MMPUMCET 3HAYCHUC, 3aKJIIFOYCHHOC B UHTCPBAJIC (a, b)

M(X)=7,

D(X)=1,

a=4,

b=6.

10. [ns ciyuaiiHelx BenuuuH X ¥ Y , IPUHUMAIOIIUX 3HaueHus X =X;, Y =,

(i =1 n): 1)BBIMUCTUTD KOI(DPUIIMEHT KOPPETSALNH;
2)1oNIy4nTh ypaBHEHUs JTMHEWHOM perpeccu Y Ha X u X Ha Y ;

3)nocTpoUTh MpsIMbIE PETPECCUU U HAHECTH Ha rpa@uK TaOJIUYHbIE TOUKU (Xi ' Yi )

X

2,7

4,6

6,3

7,8

9,2

12,0

13,4

14,7

y

17,0

16,2

13,3

9,7

9,9

6,2

5,8

5,7
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11. JTanbl pe3yabTaThl HAOMIOACHUH CiTydaiiHOM BenmunHbl X . Pa3znenuB uHTEpBa
3Ha4eHU X Ha JeCATh PaBHBIX YaCTEH, TOCTPOUTH IPYIIIUPOBKY, THCTOIPAMMY,
SMIUPHUUECKYI0 (YHKIMIO paclpeneieHusl, HaWTH OLEHKH MaTeMaTH4YeCKOIo
O0KUJAHUSI U JUCIIEPCUM HUCCIEAYEMOM cCilydyalHOW BennunHbl. Ha ocHOBe 3THX
MOCTPOCHUN BBIIBUHYTH THIIOTE3Y O 3aKOHE pacmpeaeiieHuss X H Ha rpaduke
THCTOTPaMMBl M300pa3uTh BHIPABHUBAIOIIYIO KpuBYI0. Ha ypoBHE 3HauMMocTd

a=0,05 no kpureputo ;(2 [IupcoHa yCTaHOBUTBH COTIJIACHE WJIM HECOTJIacHhe
BBIJIBUHYTOW THIIOTE3bI C pe3yJIbTaTaMu HAOIIOACHUH.

19,3 6,3 23,1 5,9 0,4 0,9 7,4 1,6 21,0
6,0 3,8 3,1 6,4 17,1 3,3 0,4 0,5 19,4
19,1 0,6 2,8 1,6 0,2 16,9 11,1 6,4 5,1
16,1 51 10,3 11,3 0,8 9,4 10,2 3,0 0,1
7,1 3,9 8,4 2,4 8,7 15,5 4,5 4,7 20,6
94 23,5 17,0 4,5 14,9 8,4 12,6 13,6

CocraButenb E.A.YepHoBa

(noamnuce)

«

»

20
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@DoH OLIEHOYHBIX CPEJACTB M0 TeOPUH PYHKIUNA KOMILIEKCHOT 0
NepeMeHHOr 0

Bonpocel k 3xk3amMeHy
Bomnpocs! 115 npoBepku ypoBus ooyuyaemoctu «3HATDHb»

1. OcHoBHble noHsTHS Teopuu psioB. Kpurepuit Ko cxoauMocT 4ucinoBoro psaja.
Heo6xoanMblii pU3HAK CXOAMMOCTH YUCIIOBBIX psiioB. JlocTaTouHble MPU3HAKU
CXO/IMMOCTH YHCIIOBBIX PS/IOB (MIPU3HAKHM CpaBHEHUS, Mpu3HaK Jlanambepa , mpu3Hak
Ko, naTerpansubiil nmpuzHak Komm).

3unakouepenyomuecs psaasl. [Ipuznak Jlelionuna.

JeiictBus Hax psaaaMu. Psaabl ¢ KOMIIIEKCHBIMY YUCIIAMHU.

4. ®ynkunoHaybHble psaabl. OcHOBHBIE MOHATUSA. [Ipu3Haku cxonumocty. PaBHoMepHas
cxonumocTts. [Ipusnak Beliepmrpacca. Crenennsie psaasl. Teopema Abenst. Psb
Teiinopa nu Makiopena. IlouneHHoe nHTErprpoBanue u JudGepeHInpoBaHne
CTEIICHHBIX PAIOB.

5. Psanst @ypee. Psanbt @ypbe U1 YETHBIX, HEUETHBIX . HEIEPHOAMYECKUX (YHKITUH.

HepasenctBo beccens. PaBenctBo JlssmynoBa- [lapceBans. Panel @ypre B KOMILIEKCHOM

¢dopme. Murerpan Oypoe.

@DopMBI 3aIMCH KOMIUIEKCHBIX YNCET U JEHCTBUS HAJl HUMHU.

@OYHKIMHU KOMILJIEKCHOTO [IEPEMEHHOTO.

ITpenen nocienoBaTeaIbHOCTH KOMIUIEKCHBIX IIepeMEHHBIX. HermpepbIBHOCTS.

HuddepenumpoBanue GpyHKIHH KOMIUIEKCHOTO TIepeMeHHOTO. [loHsITHE aHATUTHYeCKOI

¢ynkuuu. Ycnosus Komm-Pumana. Beruucnenue npousBoansix. ['eomerpuueckuit

CMBICJI IIPOU3BOIHOM.

10. UuTterpupoBanue GyHKIMNA KoMILIEKCHOTO iepeMeHHoro . Teopema Komm. MaTerpan
Komm.

11. Paapl pyHKIMI KOMIUIEKCHOTO MepeMeHHOro. Uucnosble psiibl. OCHOBHBIE IPU3HAKU
cxogumoctu. OyHKIMOHANBHBIE psabl. PaBHOMEpHas cX0AMMOCTh. CTETIEHHbIE PAIBL.
Teopema AGens. Psan Teitnopa. Paast Jlopana.

12. Knaccugukaiusi 0cCOOBIX TOUEK.

13. Beruersl. Teopema Ko o Beuetax. Boruncnenue onpeeneHHbIX HHTETPAIoB C
MIOMOIIbIO BBIYETOB.

14. Omnepaunonnoe ucuncienue. @yHkuus —opuruHai, GyHkus —u3o0paxenue. CBoiicTBa
npeobpaszoBanus Jlamnaca. Pemenue 0ObIKHOBEHHBIX AU GEepeHIInaIbHbIX YPaBHEHUN U
CUCTEM [.y. OTIEPALIMOHHBIM METOJIOM.

wn

©ooNe

Bomnpocsl 1is1 npoBepku ypoBHsi o0yyaemoctu «YMETDb»

HpI/IMCHHTB MPU3HAKH CXOAUMOCTHU K UCCIICAOBAHHUIO CXOAUMOCTH pAaa.

Haxoauth 061acth cxoaumMocT PyHKITMOHAIBHOTO Psifa.

PacknaneiBate ¢yHkuuio B pan Teitnopa.

[TpumeHsTH psAAbl K MPUOIMKEHHBIM BBIYHCICHUSM.

Boraucnare ko3 duuuents! psaa Oypoe.

Jloompenensist Ha BCIO YHCIOBYIO IpsMyro 3amaHHyio B mpomexytke (0, I) dynkiuio mo
MIEPUOIUYECKON, ITOJIy4aTh AJis Hee psaabl Pypbe 110 KOCUHYCaM U CUHYyCaM.

HaxoauTe aMmIMTyIHBIA CHEKTP.

pencrapisats unTerpanom ®ypve ¢ynkiumio, npogomkas eé Ha (—00,0): a) yérbM

o0Opa3oM, 0) HEUETHBIM 00pazoM.
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9. HaxoauTs MOZYNb U apryMEHT KOMILIEKCHOTO YHCIIA.

10. CtpouTh Ha KOMIUIEKCHOH MJIOCKOCTH TOYKH BHJIA X + [Y,0KPY>KHOCTH BHJIA
|z —zo| =R
11. IIpencraBasTh KOMIUIEKCHOE YUCIO X + [y B TPUTOHOMETPUUYECKOM U MTOKA3aTeIbHON
dbopwme.
12. Bo3BOIUTH B CTENEHb KOMILIEKCHOE YUCIIO.

13.HaXO,I[I/ITB BCC€ 3HAYCHHUS KOPHA OT KOMIUICKCHOI'O YHUCJIa.

14 HaxoauTs 3HaU€HMsI OCHOBHBIX (PyHKIMI KoMmIuiekcHOro nepemerHoro (KIT) u
NPEJICTaB/IATh OTH 3HAYCHHUS B anredpandeckoit popme: e?, sin z, cos z, Ln z, a?, sh z, ch z.

15.T1poBepsTh, BISETCA M NaHHAs KOMIDIEKCHO3HauHas GpyHKIus aud@depeHupyeMoii.
16.BoccTanapiuBarh aHAIMTHYIECKYIO (DYHKIIMIO O e€ JAeHCTBUTENbHON (MHUMOIT) 4acTH.
17.Bbraucnars uHTErpan oT GpyHKIHMKM KOMILIEKCHOTO TIEPEMEHHOTO.

18.Tpumensts unterpansuyro Gpopmyny Ko aj1s BeIYMCIEHHS HHTErpaia OT (yHKIUHU
KOMILJIEKCHOT'O TIEPEMEHHOTO 110 3aMKHYTOMY KOHTYpY.

19.IpumensaTs popMyny a1 BEICHIMX TPOU3BOJHBIX K BEIYMCICHUIO HHTEIPANA OT
(GYHKIMM KOMIUIEKCHOTO TIEPEMEHHOTO 110 3aMKHYTOMY KOHTYDY.

20.PackiaasiBaTh ¢dbynxuto KII B psg Jlopana B xonblie.

21.0npenensaTs TUI H30IMPOBAHHOI 0COOOH TOUKH (YHKIHH.

22.BbIYUCIIATH BBIYET B U30JIMPOBAHHOM 0CO0O0M TOUKE.

23.TIpuMeHSATh TEOPHIO BHIYETOB K BHIYMCIEHUIO HHTErpanoB oT ¢pynkimuu KI1.
24 .Buauciath MHTErpajibl I€HCTBUTEILHOTO EPEMEHHOTO € TOMOUIBIO BBIYETOB.

25.YMeTh HaxomMTh QYHKIMIO-OPHTHHAI [0 M300PAKEHUI0. Y METh HAXOUTh H300PaKEHHE
110 opuruHaiy. [ I[puMeHsaTh OnepanMOHHBIN METOJI K PELICHUIO JIMHEHHBIX
TuddepeHIMaIbHbIX ypaBHEHUH U cucTeM AuddepeHnanbHbIX YpaBHEHUH.

Bonpocsl pist nposepku ypoBHs o0yuaemoctn «BJIAJTETDb»

Tema «Paab»

1. HccnemoBaTh Ha CXOUMOCTD PSIIBI:

- n 2n+1 0 n +1 0
1
;(3“1) DI ZJ?"

i n+2 iZJrsinn i(—l) (6n—5).

“Inh+1)' %<& n & 10

2. Paznoxuth QyHKIHIO B psin Teiopa no creneHsam X.

20— x—x2
3. Haiitit 06:1aCTH CXOAUMOCTH U O6J‘IaCTL a0COJIIOTHON CXOJIUMOCTH CTEMEHHOTO Psija
(—1)"Vn

2
nZ+1 "

n=1
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4. Haiitu cymmy psina

[o.0]

xn
z n’
n=1

5. BBIYHCIUTH IPHOIMKXEHHO ¢ TOYHOCTHIO 10 104 nnTerpan
1/4

sinx
dx.
X

0
BapuaHT npoBepo4YHOii KOHTPOJILHOI PadoThI.

© 3
. n
Haiiti 0611aCTh CXOAMMOCTH PsAAa Z— (x+ 5)2n+1 .

n=1 (n + 1)!

= X
Haiiti 001aCTh CXOAMMOCTH psiia 28” x2”tg(—J .

n:_‘L 4\/ﬁ
Paznoxute B psag Teiopa u yka3aTh 001aCTh CXOAUMOCTH Y = arctgxX 1o CTENEHSIM
X.
Paznoxuts B psj Teiinopa u yka3aTb 0071acTh CXOAUMOCTH Yy =Sin® X TI0 CTENEHAM
X.
Pa3noxuth GyHKIIHIO f(x) =X+1, 3a1aHHYO Ha (0, 7:), 110 CHHYCaM KpaTHBIX JIYT.

Haiitu cymmy psga Y (-1)" smn2n :
n=1

o0
Haiitu cymMmmy pszia Z(n2 +6n+ 5)>< m
n=0
Tema «TOKID»
JlaHbl 1Ba KOMIUIEKCHBIX Uucha z; = 2 — i,Z, = 3 — i.Haitu z; + z,,2; — Z,, 7125, 2_1
2

12
. o Z 3
JlaHbl 1Ba KOMIUIEKCHBIX uncha zz = —4,z, = 1 + iv3.Haiitu (z—3) ,
4

Z3

Z.
Borurciuts Ln i,sin i, i 2.

Buruncnute unterpan [ ¢ (2+2)dzno nyre C : x = y? or Toukn z; = 0 10 TOUKH
Z, = 4 — 2L

Boccranosure ananuTuyeckyto GyHKIMIOf (Z) 1Mo ee IeHCTBUTEIbHOM YacTu

u(x,y) =x* —y* - 2y.

Berancnants uHTErpan fc

eZdz

z(1-z)3
BHYTpPH, a Touka | BHe KoHTypa C; 0) Touka | jnexuT BHYTpH, a Touka 0 BHe KoHTYpa C; C)

touku 0 u 1 BHyTpH KOHTYpa C.

Paznoxute pyHKIMIO 245
YHKIL z2+z-12

B)0 < |z + 4| < 7.

Jns cneqyromumx q)yHKuI/Iﬁ HaAWTH 0COOBIE TOYKH, BEIICHUTH UX THUII U BBIYUCIHUTD
e?-1 2
i

B 3aBUCHMOCTH OT TOTO, TJIe HaXOATCs: a) Touka () JIexuT

B psin Jlopana B obnactax: a) 3 < |z] < 4,0) |z] > 4,

BBIYCT: ) =
sinmtz z

Brerauciaute HUHTCrpal
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T2
sin” z
—dz.

ihp 2COSZ

10. I/ICHOJ'IB3y$I BbIYCTBI, BEIYUCIIUTh UHTCTPAJT
+ oo

f COS X 4
X.
x2+1

11. HCHOJ‘IBS}’H BBIYCTEI, BEIYUCIIUTh UHTCTPAll
2T

j‘ dx
3sinx+5°
0

BapuanTt npoBepo4YHOil padoThI

1. BBIYHCIUTH HHTETPAI I(ZZ +1)Edz ,roe |: |Z| =1 O0<argz<r.
|
2

. z
2. BpluMCIUTH UHTETPAI C TOMOIIBIO HHTETpaIbHON (hopmybl Ko if ——az.

ea(2-2)(z+6)

3. Paznoxurs f(z): 222_

————— B pan Jlopana B KoJblie 1—<|Z|—<2.
2°-3z2+2

BapuaHT npoBepo4YHOii padoThLI

1. Omnpenenuth xapakTep 0COOBIX TOUEK (PYHKIMI M HAUTH BBIYET B HUX
1

A) f(z):5i¥; B) f(2)=(z+1)-e:.

e’ -1
2. Bwruauciute uHTETpAT J. ———4dz.

ZZ
3
s 12

+°° dx
3. Bbruucnute uHTErpan J. Y 3 .
_mil+x ix +4i

Kpurepuu oneHkH 3HaHUH CTYICHTOB IIPHU cAaYe IK3aMeHa:

e OrmeHka «OTJHYHO» CTaBUTCA B TOM Clly4ae, €CId CTYACHT NPOYHO YCBOMII
MpPOTrpaMMHBIN  MaTepuan, TPaMOTHO U JIOTUYHO W3JIaraeT €ro NpH OTBETEe, He
3aTPyIHSAETCS C OTBETOM IPH BUIOW3MEHEHHUU BOMPOCA, TTTyOOKO M3y4YWIT UCTOYHHKHU U
JUTEpaTypy, YMEET CaMOCTOSITENIbHO HM3JaraTh UX COJEpKaHUe, JejaTh 00001eHus u
BBIBOJIBI, 3aj7lauya pelIeHa BEpHO C TMOAPOOHBIMH BBIKIAJKAaMHU (MU  YCTHBIMHU
MTOSICHEHUSIMH ).

® OI[EHKAa «XOPOIIO» CTaBUTCS, €CIHM CTYJIEHT 00NagaeT AOCTATOYHO TOJIHBIM 3HAHUEM
MPOrPaMMHOTO MaTepHala; €ro OTBET MPEACTaBISET TPAMOTHOE H3JIOXKEHHE Y4eOHOTO
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MaTepuaia o CyHIeCTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTU B (DOPMYIUPOBAHUU
HNOHATUM U ONPENEJICHUH; INMPaBWJIBHO IPUMEHEHBl TEOPETUYECKUE IIOJOKEHUS IIpU
peIlIeHnH 3a/1a4¥, OJIHAKO JIOMYCKAeT OTAEIbHbIE HETOYHOCTH U MpOoOesbl B 3HAHUSAX U
(M) TpH pelIeHMM 3a/a4d JIOMYIICHBl HE3HAYUTENbHBIE OIIMOKM, NPUBEIIINE K
HEBEPHOMY OTBETY.

® OIEHKAa «yAOBJIETBOPUTEJIbHO» CTaBUTCSA B TOM CJIy4yae, €CJIU CTYJIEHT YCBOUJ TOJBKO
OCHOBHYIO 4acTb IIPOrpPaMMHOI0 MaTepuaa, JIOITYCKaeT HETOYHOCTH,
HEIOCJIEIOBATEIbHOCTh B H3JIOKEHUM MaTepuana, 3aTPYIHSAETCS MPUMEHUTh 3HAaHUSA K
PELLIECHUIO 3a/1a4H.

® OICHKAa «HEYJ0BJETBOPHTEJIbHO» CTaBUTCS, €CIM CTYACHT HE 3HACT 3HAYUTEIIBHON
YacTH MPOrPAaMMHOTO MaTepuana, JOIYCKaeT CyIIeCTBEHHbIE OMIMOKM TpPH  €ro
U3JI0KEHNU, HE YMEET BBIICJIUTh IJIABHOE U CHENIaTh BHIBOJ; NPUBOJUT OLIMOOYHBIE
ONPEACIICHUSA; HU OJIMH BOIPOC HE PACCMOTPEH IO KOHLA, HABOIALIME BOIPOCHI HE
IIOMOTalOT.

TunoBbie OUJIETHI DK3aMeEeHA

[IpuBeneHbl ABa TUMOBBIX Ouieta sk3aMmeHa. [lONHBIA KOMIUIEKT cOAEpKUT 45 OUIeToB U
HaxXOJUTCA y NpPENojaBarelis, BEAYIIEro JICKIUU I CTYJISCHTOB HAIpPABJICHHUS IOIATOTOBKU
140800 «Anepuble du3uka u TexHonorun»; 140700 «SnepHas >HepreTUKa M TEIUIOU3HKAY,
201000 «buorexnumueckue cucreMbl u TexHomorum»; 140100 «TemosHepreTuka u
TEIIOTEXHHUKA.

MWHOBPHA YK POCCUN
®EJIEPAJILHOE T'OCYJAPCTBEHHOE BIO/[)KETHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICIIIET'O ITIPO®ECCHUOHAJIBHOI'O OFPABOBAHUS
HUXKXETOPOJICKHM TOCYJIAPCTBEHHBI TEXHUYECKHUM
YHUBEPCUTET um. P.E.AJJEKCEEBA

Kadenpa «[TPUKJIAJTHAS MATEMATUKA»
Huctunnuna « TEOPUSA PATOB U TOKII»

3K3AMEHAIIMOHHBIN BUJIET Ne

1. HccnemoBath psig Ha CXOAUMOCTD Zi/ﬁ -1g 2_1
n=2 n- -
2. Bpruucnuth (2+ 2i)7.
BoccranoBuTh ananuTiaeckyio pynkmmio f(z)=u+iv, ecmm v =2xy -2y, f (O) =1.
4. Beruucaute uHTETpan | ———0dz.
ZI—l (Z o 3)2 ?
1

5. Haiitu opurunan F(p) = ﬁ—)
(p—1)fp* +2
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27—
2 -3z+2
7. Pemmts uddepennmansaoe ypaHenne X + X = te' +4sint, x(0)=x(0)=0.

6. Paznmoxuts pynkumo f (Z) = B pan Jlopana B kosbre 1< |Z| <2.

2T sin? x
8. BbluMcIHTL HHTErpPAI I—dx ,a=b>0.
o a+bcosx
9. Teopema Komu o BerueTax.
DK3amMeHaTop 3aB. kadenpoit «l[IpuxiagHas MaTeMaTHKa»
no1. YepHosa E.A. mpod.  Kypkun A.A
MHWHOBPHAYKHU POCCHUN

®EJIEPAJILHOE 'OCYJJAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIbHOE
YUYPEXXJIEHUE BBICHIET'O ITPO®ECCHUOHAJIBHOI'O OFPA3OBAHUS
HUXKETOPOJCKHM T'OCYJAPCTBEHHBI TEXHUYECKHNN
YHUBEPCHUTET um. P.E.AJJEKCEEBA

Kadenpa «[TPUKJIAJTHASI MATEMATUKA»
Huctunnuna « TEOPUSA PAOB U TOKID»

3K3AMEHAIIMOHHBIN BUJIET Ne

Jn
0 1 v
1. HccnemoBath psig Ha CXOAUMOCTD Z— . [e n’+1 l} .
=1 N

2. Haiitu Bee 3nauenns V1+i.
BoccranoButh aHamuTHueckyro (ymkmmio f(z)=U+iv, ecmum v=x?—y?+2x+1,

f(0)=i. |

4. Bpucnuth uaTerpan | —————————dz.
|2]=2 (Z + 5)(2 —1)2
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1

5. Haiitu OpHUIMHaJI F(p) = m .

22+8

2° +8z+15
7. Pemmts uddepennmansaoe ypaBHenne X —2X + X =t —sint, x(0)=x(0)=0.

6. Paznmoxuts pynknmo f (Z) = B psin Jlopana B konble 3 < |Z| <5.

T X" +3
8. BpruuciuThk HHTErpa j ( > )2 dx.
(X —=10x+29

9. Ilpusnak /lamamGepa cXOUMOCTH YHCIOBBIX PSIOB.

DK3aMeHaTop 3aB. kadeapoit «lIpuxiagHas MmaTeMaTHKa»
nou. Yepuosa E.A. npod. Kypkun A.A.

KoMmuiekT 3agannii 1y pac4eTHO-rpadpuueckux pador
no aucuumianHe «Paap», « TOKID)

[Tporpamma auctumunasl « TOKID» npeanonaraeT BeIMOTHEHHE pacdeTHO-TpadUUIECKUX padoT
B 3 cemectpe. CTyIeHT JOJKEH BBINNOJHATH pacueTHO-rpaduueckre paboThl MO BapHAHTY,
HOMEDP KOTOPOT'O COBIAAAET C €r0 HOMEPOM B CIIMCKE CTYAEHTOB CBOEU I'PYIIIHI.

Kpurepun onenkn pacuetHo-rpaguyeckoii padborni:
— OLIEHKA «3a4YTEeH0» BBICTABJISIETCSA CTYACHTY B TOM Cllydae, €CJIA BCE 3a7ja4l PEIICHBI,
K 3a/1a4aM NpUBECHBI OSICHEHUS, TOCTPOEHBI rpaduku (rae 3To TpeOyeT ycloBue);
— OIICHKA «He 3a4YTeH0» CTaBUTCS B TOM Clly4yae, eCH Kakas-lIn0o 3ajadya OTCYyTCTBYET
WJIM IPUBEACHBI HEIOCTATOYHbIE MOSCHEHUS K PELLIEHUIO 3aJa4H.
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MNEPEMECHHOTO

TunoBoi BaApUAHT PACcYeTHO-TPA(PUIECKOro 3aJaHUs

no teme «Psiab»
3agaua 1.MccnenoBaTh Ha CXOAMMOCTb YUCIIOBBIE PSAbI

a) ;(_1)1& b) Z

n=1

= n 2R+1 =
0 () o >

—~ n(n+1) rd
= n 2A+1
e) ;(_1) H(H-I—l) f) ]

(3n-1).JIn(n-2)

= (=1D"sin 3"

3agaua 2.Halitu 001acTh CXOOUMOCTH U 00J1aCTh A0COJIIOTHOM CXOJIUMOCTHU CTEIIEHHOTO

psana

5

3angaua 3.BbyHCIUTE CYMMY psila C TO‘IHOCTBI—O 1o 0,001:
Z D"
4"(2n+1)

3angaua 4.Bsuucnute uHTErpal ¢ TogyHocThio 10 0,001:
0,2

1—e*
A
X

0
3angaua 5.Pa3noxuTh 371€MEHTapHYIO (PYHKIINIO

flx)=x+1,

€ [0,1],

Ha 3aJJaHHOM uHTepBaJie B pax Pypse: 1) no cuHycam; 2) no KocuHycam; 3) MOJIy4UuTh OJHO U3
paznoxkeHui oOumiero Buaa. [lns Kaxaoro ciydas IMOCTPOUTh TpaduKU TEPUOTUYECKOTO

npoaokenus f (x)u cymmsl psia Oyphe.

TunoBoM BapMaHT Pac4eTHO-TPAPHUUECKOr0 3aJaHHUS

no teme «TOKII»
3amaua 1. Berueptuth 0071aCTh.

z-1<1; [z+1>-2.

3anaua 2. Haiitu Bce 3HaY€HUs1 KOPHSI.
-1


http://www.reshebnik.ru/sms/primer-6-08-01.html
http://www.reshebnik.ru/sms/primer-6-07-20.html
http://www.reshebnik.ru/sms/primer-6-08-01.html
http://www.reshebnik.ru/sms/primer-6-08-01.html
http://www.reshebnik.ru/sms/primer-6-07-20.html
http://www.reshebnik.ru/sms/primer-6-08-01.html
http://www.reshebnik.ru/sms/primer-6-08-01.html
http://www.reshebnik.ru/sms/primer-6-07-20.html
http://www.reshebnik.ru/sms/primer-6-08-01.html
http://www.reshebnik.ru/sms/primer-6-08-01.html
http://www.reshebnik.ru/sms/primer-6-07-20.html
http://www.reshebnik.ru/sms/primer-6-08-01.html
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3amaya 3. Beruncauth 3HaueHne QyHKIUH W = f(z) B TOYKE Z;.
W=C0S2z, z,=1+1.

3agaua 4. BoccTaHOBUTH aHATUTHYECKYIO QyHKIHIO f (Z) =Uu+iv.
u=x*-y?-2y; f(0)=0.

3amgava 5. BerauciuTh uHTErpai oT GyHKIUU KOMILICKCHOTO IEPEMEHHOTO.
Ilm z%dz; AB:otpesok mpsmoii
AB

3anaua 6. Haiitu Bce JIopaHOBCKHE Pa3IOKEHH IO CTENEHAM Z — Z .
z+1

2(z-1)

3agaua 7. Pa3noxuts B psa JIopaHa B OKPECTHOCTH TOUKH Z, .
1
-2 -
z-e772, 7,=2.

3anava 8. BoruncnuTe MHTErpal ¢ MOMOIIBI0 UHTErpaibHOM hopmynbl Komru.
iz

I z§+1dz'

|z-i[=3

3amaya 9. BeruncauTh HHTErpajl C MOMOIIBIO BBIYETOB.
. Tz
2sin—
8

i 273 (z2-4)(z-6)

3anaya 10. Beruucnuts UHTETpa.

2 dt
'[ 110 2
° 1+ ./— cost

[ 11

3anaya 11. Beruucnuts uHTETpal.

o0

I X2 —X+2
x* +10x% +9

—00

dx.

3anmava 12. Haiitn opurnHai.
1

3anava 13. OnepanoHHBIM METOJIOM PEMINUTh AU depeHIInaTbHOE YpaBHEHNE
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y +4y=sin2t,
y(0)=0, y(0)=1.

3amaua 14. OneparimOHHBIM METOJIOM PEIIUTh cCUCTEMY nU(depeHIInaTbHbIX YPaBHECHHUH.

x=x+3y+2, x(0)=-1,

y=x-y+1 y(0)=2.

CocraBurenn E.A.YepHoBa

(noamnuce)

« » 20




(I)OHI[ OICHOYHBIX CPCACTB IO MATEMATHYCCKOMY aHAJIN3Y

1. KomnaexT oueHOYHBIX cpeacTs

1.1, Onenoynple CpeacTBa ANS HPOBEXEHHS TEKYLUIEro KOHTPOJIS YCreBaeMocTH
CTYXEHTOB.

HpOBCJ_IeHI/IC TCKYLUICTC  KOHTpOIA YCIIEBACMOCTH CTYACHTOB 1o JAHCOUILIHHE
«MareMaTHYecKHil aHaIuR» 3aKII0YACTCH B PCHICHHHE H aHANH3C CICAYIOIEHX NPaAKTHYCCKHX
3aFaHKE,

Jdnddepenunansroe ucuncaesue QYHKIHHE 0THOI NepeMEHHON

I. BrprEcIHTH Npeneist:

. 3xt -2 . X —xt-x+l . Ax+2-J6-x \ ¥ 4+5x+4Y)
a) lim ————==; 0) lim———y———; ) lim > ;1) lim| e |
X300 fx8+3x+4 =l x? ey __.x_l x—=2 x“ -4 im0l y .._3x+7

In{cosx
m 1 —(Tl
=it 8ine x

-x, x=0,

12. Heenepgosars dyHkuuw f(x) = Jx, 0<x<]1, na HEIPEePLIBHOCTE: HAMTH TOUKH paphisa
3}-/ 2 x=z1

GYHKIME ¥ onpejeNuth HX THN. BBMHCIHTE }irﬁ,, f(x), xl_i}rgo fix). Tloctpouts rpadux

QyHKIMH.
13. HaiiTi mpou3BOOHEIE QYHKIIHH:

+ . <3
sinx l+sinx x=sin"¢ )
Ay=—7—+In ; 6 B) x?y — x sinxy?® = 0.
cos” x cosx y=cos’t
. x—sinx
14. BEMHCIUTS Tpefen, uerobays npasuio Jonuranalim, g eyl

1+x?
15. Ilposectu nonuoe uccnexopanue GyHKuun y = T H NOCTPOHUTE €€ rpaduk

1. Hcenedosams nogedenue yuruyun 'y = 4x — x* — 2cos(x — 2) 6 okpecmuocmu mouxu
Xy = 2 ¢ HOMOU{BIO NPON3EOOHBIX BBICHIUX HOPAOKOS .

y(2)=8-4—2=2
y' =4 —2x+ 2sin (x — 2)
y(2)=4-2-2+2sin(2-2)=0
y' = —2+ 2cos (x — 2)
y'(2)=—2+42cos(2~2)=0
y"' = —~2sin (x — 2}
y"(2) =—-2sin(2—-2)=0

vy = —2cos(x — 2)



Tax xax npoussoaHas 9ETHOro NopsaKa He paeHa 0,T0 Xg=2 —TOYKa SKCTpeMyMa (ByHKIMH
0

y=4x — x? — 2cos (x — 2). Tak kax y Hac TOAYIHIOCE, wro ¥’ (2) < 0 3HaunT TOUKa X,

JNIOKaNbHEIE MakCUMYM, OyHKiHs obpaliieHa BEITYKIIOCTEIO KBEPXY.

Hposecmu nonnoe uccnedosarnue Pyukyun u nocmpoums yé zpagux.

x2-x+1
x—1

@y =
1)Obaacte onpenenetug
D(y) = (= 0;1) U (1; +0)
2)Touku paspeiBa
x=1
3) MiutepBansl Bo3pacTauus ¥ yOLIBaHHUs

o X -x+1-2x"4+3x -1 x(x-2)
Y = G- 1)? T -1)?

Y =0nmpux =0,x =2

x (— o0; 0) (0; 1) (1,2) (2; 400)
y' + — — +
y 7 A" A" 7

BYHKUKA BO3PACTAET IIPH X € (—o0; 0) U (2; +0)
VYoemacrupu x € (0; 1) U (1;2)
4)TouKH MAaKCAMYMa 1 MUHHMYyMa

x= 0 - TOUKa MaKCHMyMa

_0(0-2)
X =2 - ToYKa MHHEMyMa
_22-2)
Y@ =T =0

5)O6nacTi BEITYKIOCTH ¥ BOTHYTOCTH IPAIMKa, TOUXH repernta




. Rx=2)(x* = 2x) — (x — 1)?(2x - 2)
7= - 1)?

- 2(x—1) -
(x—1)*  (x-1)*

y”=0:<=>2m0;302:ﬁ0

TOYeK neperuba HET

X (— ;1) (1; +0)
y’ + +
y BOTHYTa~— BOTHYTa~—
6)ACUMITTOTBI
a) BepTUKAJILHLIEC
x =1
O)nawionusiey = kx + b
1 1
x?—x+1 1—=+—=
k= lim ———= lim —% -1
X—»+co X(X - 1) x-feo =
X
o xt—x+1 _ 1
b= lim —————x= lim = (
xoFeo x—1 x—stoox — 1

Y = X — FOPH30HTANbHAad aCHMIITOTa



ANa NoKa3S KOOPAMHAT Habe{MTE KYPCOR

Nerengpa:

(XA2-%+1}(2-1)

Haiiti nepsoobpasuere dynxuuit f(x):

1L 1) 1/Vx, 2) Vaba®, 3) /(1 =D/ - 29, 4)a?/(a - (xvVa)"), 5)1/V2 = 2x% — 3%,
6) 5 (x% — 3)/(1 +x3), 7)x%/(1—x%), 8) (3 — %)%, 9) (1 — sin3x)/ sin? x, 10) sin (3% +
5), 1) tgx, 12) xvx + 1, 13) (2x — 3)(x? ~ 3x + 1)1°,14) 1/(sh? x ch? x), 15) In? x/x,
16) 1//(1 — x2) arcsinx.

2. Vavx, 2)3/Vx, 3)1/J/49m? + (Tmx)?, 4)1/(1+x) - 1/(1 —x), 5) 2% +J1/x,
6) (xe* —VX)/x, 7) (1 — 1/x*Wxvx, 8) e*(1 + e~ /cos? x), 9) x2/(1+27),
10) (3x — 2)*°, 11) exp (5x +3), 12) x¥x — 1, 13) x(1 + x2)Y/2, 14) ctg x,
15) Yfarctg x/(1 + x?), 16) 1/(tg x In?sin x)

3. 1)(5+ V5)x/5—¥51,2) " Vx™ T, 3) 2+ (1 —V1+x8)/(V1 T %2),
B+ (VDH/E - (x43)"), 5)4cosx — 5/v9 = 9x2, 6)x?/(x? — 1), 7) (xsin 2x +




Vxcos x)/xcos x,8)Vx¥ +x % +2/x3,9) (sing - c:osg)2 ,10) sh?ax, 11) 1/
(sin xcos x), 12) x(a? + b2x2)V/2, 13) In*x/x, 14) 1/(1 + e%), 15) cos x/Vsin’x + 3,
16) e~*/2,

4. 1) x5¥6/8, 2) a/¥7P, 3) (WIF %2 ~VI—x2)/WI=%%, 4) 121/(11 + (xy11)°),
5) 3/V4 —4x? —sinx, 6) 107 + (x2 + 2)/(x2 + 1), 7) (1 + cos®x)/(1 + cos 2x),
8) (2**1 —5*"13/10%, 9) 1/x + 1/x% + 1/x3, 10) (1 + 1/x)8/x%, 11) x%/(x* + 3),
12) xVa? —x2, 13) e*°°%sin x, 14) coslnx/x, 15) e*,/arctg e* /(1 + €2¥),
16) x3V1 ¥ xZ.

5. 1) Ypx/q, 2) 2xvx/Vx, 3) (x +VIF22)/xVTF 22,
1) (1422 4+ (1L —x)VI+22)/(1 —x%), 5)cosx +2Vx3, 6) (x2 +2)/(x? - 1),
7) (cos® x —sinx cos? x + 1)/cos? x, 8)tgx, 9) {2vx + 1)2/x2, 10)5 + 3sin5x +
2cos3x, 11) x2/(x% +1), 12) x/(1 +x%), 13) xcosx?, 14) x/¥1 - 3%,
15) x2In(x® + 1)/(x* + 1), 16} x*/Vx5 -2

6. BemucnuTs HHTErpanb:
J.arctg(v )dx J‘(xz +x+ 1)- cosxdx, Ixz . 1n(2 + 3x3)dx .

7. BbIMHCIUTH HHTEIPaNbL:
J‘ x +x+3 J’ Stgx+2
X, | —F—dx
V3x - X —x-— 6 2sin2x + 5

8. BBlNMHCIUTH UHTErPAJIEL:
27 3
j'x cos(x)dx J xA/ 14 xdx
0 0

9. HatiTs nnomann Urypsl OrPAHHUCHHON THHHAMHE y=x" +1 Hx+y=3,
10. Haiita nnomaze obnacT orpaHHueHHOH s/mmicoMm X = a cost, y = bsint.
11. HaiiTi mromans KapauoHasl o = a(l +cos(g)).

12. HaiiTa Anuuy Iyry nonykySudeckoii napabons y = x"* o1x = 0 go x = 5.
13. Haiftu anuHy myra acTpougei X = cos3t, y = sin®t,0 < t < 2m.

14. HajtTe nnuny Dyru Kpusoiip = 5e5%/12 —gp < p < .

22
15. Haiita o6reMm Tena, 0Opa3oBagHOTO BPAICHHEM MITHIICA % + 2/.2_ =1 BOKpyT ocu 0x.
a
16. UccnemoBats Ha CXOAUMOCTE HeCOOCTBEHHEIC HHTCTPATTEL
(&4
arctg(x + x%)
l dx;
3
(%% + 2vx)(3x% + 2x + 11)
cos® 1/x
. Vax* ¥ 2x2 +3x
e2/x* _ 1

d
1’ 14+ VYx+2¥x *



1
' In(1+ 2xsinx) dx

o Vi+vVxS-1

q)yHKHHH HECKOJIBKHX NEPEMEHHBIX

16, Halirs sacTHbIe IIPOM3BOHbIE BTOPOTO OPAAKA GYHKIAE Z = e 7

17. Hanucars ypaBHeHME KacaTeNbHON INIOCKOCTH M HOPMANM K HOBEPXHOCTH Z = X2 — V2B
touxe M(1,1).

18. Paznoxutek B oxpecTHOCTH Hy:s 110 hopmyie Teiinopa 0 BTOPOro HOPSIKa BKIIYHTEILHO
¢ OCTATOMHBIM WieHoM B dopme Iearno dynruuio z = In(1 — x — y).

19. Mccnenoats Ha sxcTpeMyM qyHKmmo z = x° + y* —3xy.
20. Halitu ycroBHEIH 5KCTpeMyM QYHKUME Z = XY IpH yeloBHuX?Z + y2 = 2,

21. Haiitu rpaguenT GyHKIuR ¥ =tgx —x+3siny —sin® y + z + ctgz B ToOuKE Mo(g,g,—g—) .
22.Haitte mponsBomHyro GyHKIHE #=xy’z’ B Touke M,(3,2,1) B HampasieHum BEKTOpa

—
MN,tie N5, 4,2).

Paasl

14 2 8
Haiiti cymmy paga 1. .
Yy P ,,2149;1 ~42n-40 " ;16n2—8nw15

Hecnenosars Ha CXOOUMOCTD

o

2 5 s S s S

o +n+l . n +n+2 maril 7]

2]’1—“1 w o (—1)"
5. , 6. .
;[3}14-1) ;(2n+)ln (n+l) Ecos 3_3’3n+lnn

3vn

® 1+sm% - w w 2n+1
3. HZ , 9. z narctg , 10. ;3(]”_1)' 11, ; e
w o _ 1yl
12. ) ————, 13 Z—&—T.

“~nln (n D’ TS (n+1)(,5)

14. Bermenuts cymmy psana ¢ rounoctsio 0,001
$EY  $ CY

s 3n! i (2m)12n

A . (n+2)!
15. Jokasats, wro UM——=0_lim

n—y n! B

=0

1

Haiite 0Gnactes cXoAUMOCTH



( 1)n+2
16. ZZ”x“arcsm«-—, 17. Z ]
3n

n=]

18, i( 7 192

n=1

7 In” (x+e %

2)"

> e
20. Jloxasarh paBHOMEPHYIO CXOUUMOCTD " Ha [-3,-1].

( 1))‘1 lx
21. lokazars paBHOMEPHYIO CXOAHMOCTh Z n wa [-0,5; 0,5].
n=1

7
22 Pasnoxurs B psix Mm{nopeua'1—2——3‘:——:Z . x*44-3x.
—X—X

0,4 2
23. BoivucnuTs BHTErpan ¢ TounocThio 5o 0,001 J sin(%—c—} dx .
4

2
24. BerBCIUTL HHTETPAN ¢ TOUHOCTRIO 40 0,001 _[COS(ZS * )dx .

Tunopoii BapHaHT pacyeTHO-rpaduIecKoro 3aganus 1o Teme
Juddepennuannnoe neaucienne GyHKUUH oIHOH HepeMeHHOH

3a aatua 1 . Berauenuts Hpeﬂ;eJIbI .HOCJIGJ_IOBaTBJIBHDCTBI"I:
n-3
D lim /n' +5—n 2) iimn(35+8n3—2n).3) 1im(13n+3] ,
“""“\/H + 5 +-in n - 13710

3Janauya 2. BeUMCIHTE [IpeRemnsl tbymcuﬂﬁ'

1) lim x+\f4x6 1 2) lim 3 Hm(ms]‘“‘
o x5 4 20x —2 *""«/6+x—\/6 X oo\ x =7

3apmaua 3.Hcnons3ys GeCKOHEUHO MaJBIe, BRIYUCIHTD MPENeibl QYHKIHH

n =

e’ —~1 Incosx 5 otg’s
1y lim — . 2 m—. 3 i -
> ~>0gin(r(x/2 +1)) S 3 ) xh-gnﬂ[é cosx) '
3anaua 4.HUccnegosaTs GyHKOUIO
3%"”), x <0,

f(x)=4-x"+2x, 0<x<2,
x—2, x22



Ha HENpPEepBIBHOCTh: HANTH TOYKH paspblBa (QYHKIME W ONpENeIHTh HX THI. BBMHCIHTH
lim f(x), lim f(x). loctpouts rpadux GyHKIHH.
X—r+e0 Xy

d
3agaua 5.BLIYHCIHTE IPOH3BOIHYIO ay (hyHKIHH

arcctg®x 5. (es1) x(t) = 6(t —sint)
a) y=—=———; 0)y=In (sm\/;); B) v =(log, x ; r) .
Y2x cosdx ' ) v =(log; x) v{t) = 6(1 —cos?)
2
~x°—x+3
3amgaua 6.[IpoBecTH MONHOE HCCHEOBAHHE (QYHKIMH y = 3503 H TOCTPOHTE €€
x° =3x4+

rpaduxk.

3amaua 7.IlIpumensa npasuno JIOmUTans, BEIMHCIHTE IIPe/IeiibL:

o e¥ -1 o InPx
im—-—; b)  lim
x-0arctg 2x xotoo x3

a)

Tunogoii BapHMaHT pacquHO-rpalimqeckoro 3aJaHHA 110 TCME
(I)YHKL[HH HeCKOJIBKHX ITePpeMEHHBIX

3agaua 1.BBEMECIHTL NPOX3BOAHYIO QYHKIHH Zz = x2e*Y * B TouKe M(1,1) B HanpaBneHHN
sexropa d = {2,0,—1}.

3agawa 2.BervcnaTs npubmnkenno 1 (1697)3 + 7,98.
3anaua 3.IloxazaTe, uTo GyHKIHSL Z = %}’I{OBJIGTBOPHCT YPaBHEHHIO XZyy, — Zy = (.

3agaua 4.Haittu sropoit muddepernuan yrxiyn z = xy? + cos(x + v).

3agaua 5.HamucaTh ypaBHEHHE KACATENBHON INIOCKOCTH K TIOBEPXHOCTH X% — y? — 2z =
QtiapajuiensHO mIockocTH 2x — 2y — z = (.

3anaua 6.Pa3sioxuTe B OKpeCTHOCTH Hyns 1o Gopmyne Teiropa D0 BTOpPOro IOpsiika
BKIIOYHTENLHO € OCTATOYHBIM uleHoM B Gopme [leano dynxipno z = In(1 — x — y).

Bagaua 7.HccnenoBars Ha 3KCTPeMyM QyHKLHIOZ = x° + 3° —3xp.

3agava 8.Haliti ycnoBHEI 9kcTpeMyM QYHKIME Z = XYIpH YCI0BHH X2 + y% = 2.

THroBoi BAPHAHT pacdeTHO-rpauUecKoro 3aJanus 110 Teme
Psaer

3anmaua 1.HcenrenoBaTh HA CXOOMMOCTE YHCIIOBBIE PAOBI



z (—=1)"sin 3™ >
R T SR
n=1 n=
= n 21+1
) g (1) n(n+1) I o

9 Syl B >

n=2 H(}’I - 1) n=1

(78]
=

+
=

Ms

(3n- 1Jln(n 2)

(—1)"sin 3%

3?1

3amaua 2.HakTi o0nacTh CXOMHMOCTH H 06)1acTh abCONMIOTHON CXOAUMOCTH CTEICHHOTO

pana
) (....... )n\/_ n
g ¥
3anmaua 3.Brraucnurs cymMMmy psja ¢ TounocTbio go 0,001
y _Cor
4"(2n+ 1)
n=1

3agava 4.BeuMcAMTE HHTErpAL ¢ TOYHOCTRIO A0 0,001:

0,2
1—e™
, dx
0
3agaua 5. Pa3ioxuTe MIeMEHTAPHYKD QYHKIMIO
fx)=x+1, x € {0,1],

Ha 3aJJaHAOM HHTepBane B paa Qypee: 1) mo cuuycam; 2) 110 KOCHHYCaM; 3) IOXYUHTE OHO H3
pasgoxenvii obiwero Buaa. Jmi Kaxaoro ciy4yas [OOCTPOHTH TpadWKH MEpPHONHUYECKOTO

nponoskeHns f(x)u cymmer pana Oypee.



1.2, OneHoYHBIE CpENCTBA [ IPOBEXEHHA MNPOMEKYTOYHOH arTTecTanuu
CTY/IEHTOR O ANCIHILIHHE

HPOMG}KYTO‘EHG.H arrecTaguia CTYOEHTOB IIPOH3BOAMTCA II0 OKOH4YaHHNH
ceMeCcTpa BO BpEeMA CECCHH. Ona 3axioyacTcs B OpOBEICHHE 3K3aMEHA, Hd
KOTOPOM TIPOBEPSIETCS YPOBEHD OCBOCHHS NI TENBHOCTHON KOMIIOHEHTHI B tdopme
OIECHKH Cr1IocoOHOCTH CTY/ICHTOB IIPOBOJHTE [OKA3aTCIBCTBA TeOpeMa, peuiarth
NPaKTHYeCKHEe 3aJaHud M aHaJIN3UpPOBaTh OTACNBHBIC ITYHKTEI paccy;meHHi«’I H
3HAHHEROH KOMIIOHEHTH! B (1)0pMe OTBETa Ha »HK3aMeHAITMOHHBIC BOIPOCHI H
CO6BCB,HOBaHI'I5{ o pe3ynbraraM ITHCEMEHHBIX OTBETOB Ha BOIIPOCHL.

JK3aMeHALHOHHBIE BOMPOCHI H TEMbI JJIs1 00CYKICHHUS.

1) TlporsBoaHas.

2) Teomerpuyeckoe HCTOJIKOBAHKE HPOH3IBOIHOMH.

3) VpaBHenms xacareJbHOH B HOpMAalK K KPHBO.

4) HenpeprmHOCTs QYHKIHH, HMEIOOIEH TPOH3BOLHYIO.

5) O6mue npasuna A bepeHIIPOBaHuS (CYMMbL, IPOH3BERACHH X
YaCTHOIO).

6) TIpoHM3BOAHEIE AMEeMEHTAPHBIX QYHKIHH.

7) IlpoussomHas cIOXHON QyHKIHY.

8) Ilpouzpopxas 0OpaTHOH QYHKLHH.

9 H.apaMeTquecxoe 3aj1aHue QYHKIHH.

10) IIponzsoanas QyHKIMH, 33JaHHOH HapaMeTPUYECK.
11) JIuddepenmuan.

12) UusapuantHocTts GopMel nuddepentuana.

13) INpoussoxueie ¥ 1ubdepeHIHANB! BRICIIHX TOPIAKOB.

14) TIpouspoasas BTOPOro HOpanKa oT (GyHKIIMH, 3aJaHHOH
apaMeTPHYECKH.

15) Teopema Qepma.
16) Teopema Ponna.

17) Teopema Ko,



18) Teopema 0 KOHEUHBIX NPUPAILEHHAK HIIK TeopeMa Jlarpamka
19) Packpritie neonpenenéunoctei. [pasuno JomuTams.

20) Qopmyanst Teiinopa

21) ®opmyna MaxiopeHa.

22) Pasnoxenus OCHOBHBIX 3EMEHTAPHEIX (YHKIHI.

23) lleppoofpasHas H HEONPEACEHHBIH HHTEPAI.

24) IpocTeiimue cBOHCTBA HEONPEAEIECHHOrO HHTEIPAIA.

25) Teopema 0 HEONPENCIICHHOM HHTETPANIE OT CYMMEI (DYHKIIHIL.
26) Teopema 0 NOCTOSHHOM MHOXKHTENE.

27) HurerpuposaHie METOIOM 38MEHBI IIEPEMEHHOTO.

28) MHTerpansi oT HeKOTOPBIX BYHKIHI, COAEPKALINX KBAAPATHELI
TPEXUIIEH.

29) QGopMya HHTETPHPOBAHHS 110 YACTSIM.

30) Ipocreltine panioHaNbHBIE IPOOH H HX HHTErPHPOBAHHE.

31) MuTerpuposanye panuoHamsupx apobeit.

32) VluTerpupoBanue ¢ IMOMOLIBIO TOACTAHOBOK Diinepa.

33) VnTerpupopanne HEKOTOPHIX KIACCOB TPHIOHOMETPHUCCKHX ()YHKIHIE.
34) YruBepcagbHas TPHTOHOMETPUYECKAS TI0ICTAHOBKA.

35) MHTerpuposaHne HEKOTOPEIX PAHOHANLHEIX QYHKIMMH ¢ [IOMOIIBIO
TPUIOHOMETPHYECKHX TOACTAHOBOK.

36) Bospacranse u yonmanue QyHKumi.
37) HeoGxommMblie 1 JOCTATOUHBIE YCIOBHS CYIICCTBOBAHHS IKCTPEMYMA.

38) Mcenenosanue GyHKimH Ha MAKCHMYM i MEHHMYM C TIOMONBI0 BTOPOIA
IIPOU3BOSHOMH.

39) Hccnenopanue GyHKIHH HA MAKCHMYM H MEHHMYM C TFOMOIIBIO
dopmynst Teittopa.

40) BrimykIiocTs # BOTHYTOCTS KpHBOH. To4kHu neperuba.
41) ACHMITOTEI (BEPTHKANBHEIE ¥ HAKIIOHHEIE),

42) @ynknuy ABYX M MHOTHX TIEPEMEHHBIX.



43) I'eomerpuieckoe H3oGpaxenye GyHKIHH IBYX HEPEMEHHBIX.

44) I1penen, ReNpPepLIBHOCTD, PABHOMEPHAS HENIPEPHIBHOCTE (YHKIHHA
HECKOJIBKHX MEPEMEHHEIX.

45) YacTHele MPOM3BOHEIE (DYHKIMHA HECKONLKUX [EPEMEHHBIX.

46) Ilonaoe npupaleHue M TOAHBIH qubdepeHunan.

47) NuddeperunpyemMocTs GYHKIHH HECKONBKIX TTEPEMEHHbIX,

48) Ipumenenne nonHoro muddepernuaia B NpuSIMKEHHELIX BEIYHCICHAAX,
49) UacTHEIE TPOM2BOAHBIC BEICHIHX OPAIKOB,

50) Teopema 0 paBeHCTBE CMEINAHHBIX IPOU3BONIEIX.

51) NudeperuupoBanne CnOKHBIX GYHKIME HECKOABKHX EPEMEHHBIX,
52) Huddepernuposanne HessBHO 3aJAHHBIX YHKI{HIL.

53) ®opmyna Telinopa mns GyHKUHE ABYX NEPEMEHHBIX.

54} SxcTpeMyM QYHKIHH HECKONBKHX IICPEMEHHBIX.

55) Heobxoanmoe yciIoBHe CYIIECTBOBAHIA IKCTPEMYMaA.

36) JlocTarogHsle yCIOBHS CYLIECTBOBAHUS HKCTpeMyMa 1 GYHKIHM OBYX
NIePEMEHHEIX.

57) YcnoBHBIE IKCTPEMYMEL.

58) YenoBHeL 3kCTpeMYyM (YHKUME IBYX MEepeMeHHBIX. MeTox MEOKUTENREH
Jlarpanxa.

59) Meron muoxuTeneit Jarpamka nns QyHKIUY HECKONBKIX IEPEMCHHBIX.

60) 3aza4a 0 HAXOXKAEHHH MAKCHMANBHOT0 06bEMa [apajieNenunea npu
330aHHOH GOKOBOH OBEPXHOCTH.

61)3amada 0 COOTRETCTBHH MEXIY CPEIHHM I'€OMETPHUECKUM U CPENEHM
apHMeTHYECKHM,

62) 3aja4a 0 napaiienenmIesne, HMErOUIEM HAHMEHDIIYIO MOBEPXHOCTD.
63} IloHsATHE YHCIOBOrO pPsJia H €TI0 CYMMBI

64) IlpocTeiimme cBoiicTBa CXOMSUIHXCS PSEIOB.

65) HeoGxoanMbtlii IpH3HAK CXOAMMOCTH Psija.

66) Ocrarok psia.

67) Kputepuit Ko,



68) CpaBHeHue PSIOB ¢ IONOKUTENEHBIMA WICHAMH,
69) llpusnak [lanambGepa.

70) Ipuznax Ko

71) MiHTerpansHEIH NpH3HAK.

72) 3naxodepenyomHecapaaLL.

73) Teopema Jleitbnnua.

74} 3naxonepeMeHHEIC PsBL.

75) ABcoOTHAS M YCIOBHAS CXOMMMOCTE.

76) DYHKIHOHAIBHBIE TIOCIEA0BATEIFHOCTH.

77) PaHOMEPHA CXOMMOCTE DYHKIHOHANBHON NOCAEAOBATEIEHOCTH,
78) ViarerpupoBaiue IpeaeibHON QyHKIHH.

79) Nubdepernuporanne npeaensHoi QyHKIMH,

80) dymxuonansHbe PAILL

81) PasromepHas cXOAHMOCTE QYHKIHOHATLHOIO PAAA.
82) MaxcopHpyeMsie pssL.

83) Teopema «IIpusnak Beliepurrpaccay.

84) Teopema 0 HEMPEPLIBHOCTH CYMMEI A/,

85) Teopema 0 MOWIEHHOM HHTETPHPOBANHH.

86) Teopema o nuddepeHuuposanny pama.

87) Crenenssie paisl.

88) Teopema AbGens.

89) MaTepran cXoauMOCTH.

90) Onpenenenue pajguyca CXOIEMOCTH.

91) PamHOMeEpHAT CXOAMMOCTE CTENEHHOrO PANa.

92) uddepernupopaHne u HHTEIPHPOBAHKE CTENEHHEIX PAMIOB.
93) PasnoskeHue QiyHKIHH B CTEIIEHHEIE PAILL

94) Psime1 Teiinopa u Maknopena.,

95) IlpumMeps! pa3noxesns GYHKIUMN B PAIbL.



96) Teopema eAUHCTBEHHOCTH.

97) IpumenenrHe psjIOR VIS BBIYHC/IEHHS HHTEIPANIOB.

98) OpTOroHaIBHOCTL TPHIOHOMETPHUUECKON CHCTEMBI (BYHKIHIL.

99) OproronanbHele CHCTEMBE QYHKIHH,

160)  Onpenenenue koaddhunuentos psixa no Gopmyiam dypse.

101)  Crporas nocranoska 3a1aus 0 pasnoxenuu Gpynxoun B psia Pypse.
102)  Teopema Hupuxne.

103)  Jlemma o6 uHTErpane oT NepHOAHYECKON QYHKITH.

104)  Panu ®ypse U1 YETHBIX B HEYETHRIX (QyHKIHIL.

105)  Pasnoxenne B pan Pypre, HEpUoI KOTOPOTO OTIHYEH OT 2 T 1 7.

Kpurepun ouenkn 3HaHHI CTYAEHTOB NPH cjlavue IK3aMeHAa:

Oneska «OTJIMYMHO» CTAaBHTCS B TOM CIy4ae, €COM CTYNEHT IIPOUHO YCBOHI
IPOrpaMMHBIH MaTepuall, rpPaMOTHO H JIOTHYHO M3JlaraeT €ro OpH OTseTe, He
3aTPY/HACTCA © OTBETOM IPH BUAOH3MEHEHMH BONPOCA, TIYOOKO H3YUMII MCTOYHHKH K
JUTEpATypy, YMEET CaMOCTOSATENBHO H3NaraTh MX CogepikaHue, Nelarh oGoOHmeHHs u
BBIBO/IBI, 337a4a pellleHa BEPHO C NOXPODHBIMH BBIKIAAKAMY (UAH  YCTHBIMH
HOSICHEHHSAMH ).

OIIEHKA «XOPOMI0» CTABHTCH, €CIAM CTYACHT 00/1a7aeT JOCTATOYHO IIONHEIM 3HAHHEM
IIPOTPaMMHOT0 MatepHana; ero OTBET NPEACTaBISeT IPaMOTHOE H3JIONKEHHE yuebHOro
MaTepraa 110 CYmECTBY; OTCYTCIBYIOT CYINECTBEHHEIE HETOUHOCTH B GOPMYJIMPOBAHHH
TOHATHH ¥ ONpPENEACHHH; NMPABHIBLHO IPHMEHEHB! TEOPETHYCCKHE IOJOMEHHS IpH
PEINCHHAN 3a1a9H, OJHAKO JONYCKAET OTAEALHBIE HETOUHOCTH H MpoBelsl B 3HAHHAX U
(Wnu) TpM peIIEHWV 33jauM NONYINEHBl HE3HA4YWTCNbHBIE OMIMOGKH, IIPHBEAMIAE K
HEBEPHOMY OTBETY.

OLEHKA «YROBIETBOPHTEILHO» CTABHTCA B TOM CIIy4ae, €C/d CTYACHT YCBOHI TONBKO
OCHOBHYYO YacThb IIPOrPaMMHOTO MarepHana, JIOTYCKaeT HETOYHOCTH,
HETIOCNIeIOBATEBHOCTE B H3NOXEHHH MaTepHana, 3arpyAHNETCS MPHMEHHTbL 3HAHUS K
PEISHHIO 3318 H.

OILICHKA «HEYNOBNCTBOPUTENLHO» CTaBUTCS, CCNIM CTYACHT HE 3HACT 3HAYHTENLHOH
HacTd OpPOrpaMMHOIO MaTepuaia, [JONyCKAaeT CYyHIeCTBEHHBIE OWHOKM IpH  ero
H3JIOMEHHH, HE yYMEET BBIICIHTH [VIABHOE M CJENaTh BBIBOA; NMPUBOAMT OMIHOOYHEIE
ONpPECHENEHHA; HM OJHMH BONPOC HE PAcCMOTPEH OO KOHIA, HABOINIAE BOIPOCH He
NIOMOTaloT,



