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1. TIEPEYEHb KOMITETEHIIMI C YKA3AHUEM OTAIIOB UX POPMHNPOBAHI B
IMPOLECCE OCBOEHMA OBPA3OBATEJIbHOU ITPOI'PAMMUBI

B pesynsraTe ocBoenms OIIOIl GakanmaBpuara mo HampapieHuto oOyueHust 27.03.02
VYrpaBieHrne Ka4ecTBOM, O0YJarOIIHMACS JOHKEH OBIIANETh CIACAYIONIMME PEe3ylbTaTaMu 00yde-
HUS 110 TUCTHITIHHE «MaTeMaTHKay:

Ta6mma 1.1 — TpeGoBaHust K pe3yJbTaTaM OCBOSHUS TUCITUTITUHBI

Kox kommerenmu

Jtanbsl OCBOEHUST KOMITE-
TEHIINN

[lepeueHp IaHUPYEMBIX PE3YJIBTATOB
00yueHHMsI 10 JTUCLIUILIMHE

OIIK -3
CIOCOOHOCTh  pelaTh
CTaHIApTHBIC  3aJauH

npodeccuoHaIbHON Jie-
ATEIIEHOCTH Ha OCHOBE
UH(POPMALIMOHHOM u
oubmorpaduaeckoit
KyJIbTYypHl C IpHUMEHE-
HUEeM HH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI U C YYETOM
OCHOBHBIX TpeOOBaHMIA
nH(popManmoHHON Oe3-
OIaCHOCTH

[TepBbIii 3Tan

3HaTBh: OCHOBHBIC DJIEMEHTHI JUHEHHOU
anreOpbpl U aHAIUTUYECKOH TI'eOMETpHH;
nuddepeHnraIbHOEe U UHTErPATbHOE UC-
yuciaeHne QyHKUUN OJHOW M MHOTHX Iie-
PEMEHHBIX

YMern: pemath 3a1aud MaTeMaTU4YECKO-
ro aHaNIKM3a, TUHEHHOHN anreOphl U aHAJH-
TUYECKOW TN€OMETPUH; NPUMEHATH METO-
bl MAaTE€MaTU4YECKOTO AaHaln3a, JUHEH-
HOW aynreOpbl U aHATUTHUYECKOW T'eOMeT-
pUM K MCCIEAOBAaHUIO CTAaHAAPTHBIX 3a-
Jlad Ha OCHOBE MH(OPMALMOHHON U OMO-
JAuorpapuuecKon KyJlbTypsl

Baagersb: HaBbIKAMU ITOCTPOEHHUS Marte-
MaTHYECKHX MoJelell B MpodeccuoHalb-
HOM JEATEIIBHOCTH; METOAUKON PELICHUS
CTaHJApPTHBIX 3a/a4 Ha OCHOBE HH(Op-
MAIMOHHONH ®W  OuOmuorpaduieckon
KYJIBTYPbI




2. OIIMCAHME TTIOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIMIA

HA PA3JIMYHBIX OTAITAX UX ®OPMHUPOBAHNA, OIIMCAHUE IIKAJI OIEHUBAHUA

Tabmuua 2.1 — Iloka3arenu U KpUTEepUn OIpeaesieHUs] YPOBHs C(HOPMUPOBAHHOCTH KOMIIE-

TEHIINU
Oranel ocBoe- | [Inmanupyemslie Kputepun orieHuBaHus pe3yIbTaTOB 00yUEHUS
HUS KOMIIE- pe3yabTaThl 2 3 4 5
TEHIUU 00y4YeHHS
[lepBerii aTan | 3name oc- | OrcyrcrBytot | Hemomabie Cdopmupo- Cdopmu-
HOBHBIE JJle- | IPEJCTaBle- | IPEACTaBle- | BaHHbIE, HO | pOBaHHbIE
MEHTEHI mu- | HUA 00 oc- | Husg o0 oc- | coaepkamue | CHCTeMaTH-
HEWMHOW  aj- | HOBHBIX HOBHBIX 3JI€- | OTHAEIbHBIE YECKUE
reOpbl W aHa- | dJIEMEHTax MEHTax JH- | mpo0ensl 00 | mpencTaB-
JINTUYECKON JINHEMHOM HEWHON  aj- | OCHOBHBIX neHuss 00
T€OMETPHH; anreOpsl U | TeOpBI U aHa- | DJIEMEHTAax OCHOBHBIX
muddepeHn- | aHaTUTUYe- | JIUTHYECKOW | JIMHEHHOMN DJIEMEHTaX
aTbHOE W HH- | CKOM F€OMET- | TEOMETPUH; anreOpsl  ® | TMHEHHOMN
TerpajbHOe pun; mudde- | muddepen- aHaJTUTHYe- anreOpsl U
HCUYUCIICHUE PEHIMAIBHOE | IMAJBLHOE U | CKOM T€OMET- | aHAJIMTHYe-
(GYHKUMH OJ- | ¥ MHTErpaib- | HHTErPalb- puy; CKOM  reo-
HOM M MHOTHMX | HO€  MCYHC- | HOe ucyuc- | quddepeH- MEeTpHH;
HNEPEMEHHBIX | IeHHe (YHK- | nenue (yHK- | quanbHoe W | auddepen-
Ui OJHON M | Ui OJHOW W | MHTETPaib- HUaJIbHOE U
MHOTHX TI€- | MHOTHX IIe- | HO€ HCUHCJe- | UHTErpajb-
PEMEHHBIX PEMEHHBIX HUe (QyHKIMI | HOe HCUuC-
OTHOH U MHO- | JI€HHE
TUX nepe- | GpyHKIuiA
MEHHEBIX OTHOH U
MHOTHX TIe-
PEMEHHBIX
Ymems»  pe- | He ymeer ®parmeH- B neiaom | Chopmu-
marh 3aJauyy | pelaTh 3a7a- | TapHOE, HO | YCIIELIHOE, poBaHHOE
MareMaThye- | 4d MareMa- HE CHCTEMa- | HO coJepXka- | yMEHHUE
CKOTO aHaJlu- | THYECKOTO TUYECKOE 1iee OTHeNb- | pemarb 3a-
3a, JIMHEHHOM | aHanM3a, TM- | yMEHHE pe- | Hble MpOoOembl | Jauu MaTe-
anreopsl Y | HEHHOU aj- maTh 3a7a4d | YMEHUSI  pe- | MaTUYeCKO-
aHATUTHYE- reOpbl ¥ aHa- | MaTeMaTude- | MIaTh 3aJa4d | 'O aHAIIK3a,
CKOM TE€OMET- | JUTUYECKOM | CKOrO aHalM- | MaTeMaTude- | JIMHEHHOU
puH; IOpHUMe- | TEOMETPUU; 3a, TMHEWHOW | CKOTO aHalu- | aaredopsl U
HATb METObI | IPUMEHSTh anreOpel W | 3a, JIMHEWHOH | aHAIUTHYe-
MaTeMaTHye- | METOIbI Ma- | aHAJIUTHYe- | anreOpbl W | CKOM  reo-
CKOr'O aHallu- | TeMaTnye- CKOH reo- | aHaJIUTHYe- METPUH;
3a, JIMHEWHOMU | CKOIO aHAJIM- | METPUU; CKOM TIeOMET- | IPUMEHSATH
anreopsl U | 33, TMHEWHON | IPUMEHSThH puH; TIpUMeE- | METOJbI
aHATUTHYE- anreOpsl U METOABbl Ma- | HATb METOJbl | MaTEeMaTH-
CKOM TE€OMET- | aHaJuThuye- TeMaThye- MareMaruye- | 4eCKOro
pUM K HCCIe- | CKOM T'€OMET- | CKOTO aHaJIU- | CKOrO aHaIH- | aHallu3a,
JIOBAaHHUIO pUH K UCcTie- | 3a, IMHEHHOM | 33, JTUHEWHOW | TUHEUHOMN
CTaHJApPTHBIX | JOBaHUIO anreOpsl W | anreOpsl U | anredpsl U
3ala4 Ha OC- | CTAHJAPTHBIX | aHAJIUTUYE- | aHAJIUTHYe- aHaJIUTHYe-
HOBe MH(Op- | 33a1a4 HAa OC- | CKOH reo- | CKOM IeOMeT- | CKOM  Ieo-
MaIlMOHHON U | HOBE MH(OP- | METpUU K | pUM K HUCCle- | MeTPUH K
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oubnmorpa- MAaIOHHOM U | UCCIIEIOBA- IIOBAHUIO HCCIIEIOBA-
¢buaeckoit Ooubnuorpa- | HUIO  CTaH- | CTAaHJAPTHBIX | HUIO CTaH-
KYJIbTYpPbI buyeckoii JapTHBIX 3a- | 337a4 Ha OC- | JapTHBIX
KYJIbTYpPBI 7a4 Ha OCHO- | HOBe WH(GOp- | 3a71a4  Ha
Be MH(OpMa- | MALIUOHHOW U | OCHOBE HH-
IUOHHOW U | 6ubamorpa- dopmanu-
oubnuorpa- | ¢puyeckon OHHOM u
¢buaeckoit KYJIBTYpbI 6ubnumo-
KYJIbTYpbI rpadude-
CKOH KYJb-
TYpHI
Bnaoemo: He Bnageer Bnageer or- | Chopmupo- Ycenenrnoe
HABBIKAMU TI0- | HABBIKAMU JeIbHBIMU BaHHBIE, HO U CHUCTEMa-
CTPOCHHSI Ma- | IOCTPOEHUSI | HaBBIKAMH coJlepKallie | THYeCKoe
TEMaTUYEeCKHX | MareMaThye- | MOCTPOCHHUS | OTACIbHBIC prUMeHe-
Mojenei B | CKHX MoOJe- MaTemaTtuue- | mpoOesbl HUE HaBbI-
npodeccuo- neit B mpo- CKHX MOJe- BJIa/ICHUS KOB I10-
HAJIBHOW Jes- | peccuoHanb- | Jei B mpo- HaBBIKAMU CTpOCHUS
TEIbHOCTH; HOI1 nesi- (deccuoHamb- | MOCTPOCHUS | MaTeMaTu-
METOJIUKOM TENBHOCTH; HOU Jiesl- MareMaruye- | YeCKUX MO-
peleHus METOIUKOHN TEIILHOCTH, CKUX MOJiE- JeJIed B
CTaHZAPTHBIX | pELIEHUs METOJIUKOMN JIer B Ipo- npocdeccu-
3alad Ha OcC- | CTAaHJAPTHBIX | pelleHus deccroHanb- | OHAJIBHOM
HOBe MH(Op- | 33/1a4 HA OC- | CTAHAAPTHBIX | HOM JeATeNb- | JAEATEIbHO-
MalMOHHOM U | HOBe MH(OpP- | 3a/1a4 HA OC- | HOCTHU; METO- | CTU; METO-
o6ubmmorpa- MallMOHHOM U | HOBE UH- JTUKOU perie- | TUKOU pe-
(uueckoi oubnuorpa- | ¢popManMoH- | HUS CTaH- ICHUS
KYJIbTYpBI ¢buuaeckoit HOM 1 Oub- JApTHBIX 3a- | CTaHAApT-
KYJIbTYpPbI auorpaduue- | 1a4 Ha OCHO- | HBIX 3aJa4
CKOH KyJIb- Be MH(OpMa- | HA OCHOBE
TYpBI IIHOHHOU 1 nHpopma-
6ubnuorpa- LIMOHHOMN 1
buueckoun O6uo6IMOo-
KYJIBTYPBI rpaguue-
CKOM KYyJb-
TYpHI

Onucanue mIKanbl OLlEHUBAHUS:

1. O1eHka «HEeyIOBIETBOPUTEIBHO» CTABUTCA CTYIECHTY, HE OBIJIAJICBIIEMY HU OJHUM M3 dJie-
MEHTOB KOMIIETEHINH, T.€. OOHAPYKUBIIEMY CYIIECTBEHHbIE MPOOEIBl B 3HAHUU OCHOBHOTO IPO-
rpaMMHOr0 MaTepuaja Mo AUCUUILIUHE, AOMYCTUBIIEMY MPUHIUIINAIbHBIE OIUOKY MPU MPUMEHE-
HUM TEOPETUYECKUX 3HAHWW, KOTOPbIE HE MO3BOJISIIOT MY MPOJOKUTh 00yUeHHE UITH MPUCTYITHTh
K MPaKTUYECKON JeSTeIbHOCTH 0€3 JOMOIHUTENbHON OATOTOBKY MO JaHHOW AMCLUILIIMHE.

2. OueHka «yJqOBJIETBOPUTEIBHO» CTaBUTCSA CTYJEHTY, OBJIAJICBILIEMY 3JIEMEHTAMU KOMIIE-
TEHIUU «3HaTh», T.€. IPOSIBUBLIEMY 3HAHHUSI OCHOBHOT'O MPOTPaAaMMHOI0 MaTepHasa Mo AUCHUIIINHE
B 00beMe, HEOOXOAUMOM JUISI TTOCIIEAYIOIIEro O0yueHHs] M MPEACTOAIeH MPaKTHUECKON JesITelb-
HOCTH, 3HAKOMOMY C OCHOBHOW PEKOMEHJIOBAaHHOW JUTEpaTypol, JOMYCTHBIIEMY HETOYHOCTH B
OTBETE Ha HK3aMEHE, HO B OCHOBHOM 00J1aJatoleMy HeoOXOAMMbIMU 3HAHUSMHU JUISL UX YCTPaHECHUS
MIPU KOPPEKTHUPOBKE CO CTOPOHBI HIK3aMEHATOPA.

3. O1eHKa «XOpOIIOY» CTABUTCS CTYIEHTY, OBJIAICBIIEMY 3JIEMEHTAMH KOMIIETEHIIMH «3HATh)»
U «yMETb», NMPOSIBUBIIEMY MOJHOE 3HAaHUE MPOTrPaMMHOT0 MaTepHasa 1Mo AUCHUUIUIMHE, OCBOUBIIE-
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My OCHOBHYIO PEKOMEHJOBaHHYIO JIUTEPATypy, OOHAPYKHUBIIEMY CTaOMJIbHBIN XapakTep 3HaHUN U
YMEHHH U CITIOCOOHOMY K MX CaMOCTOSITEIIbBHOMY MPUMEHEHHUIO ¥ OOHOBICHHUIO B XOJI€ MOCIIEIYIO-
11ero 00y4eHus ¥ MPaKTUIECKOU eI TeIbHOCTH.

4. OleHKa «OTJIMYHO» CTaBUTCS CTYACHTY, OBJIQJIEBIIEMY 3JIEMEHTAMH KOMIIETEHIIUU
«BHATb», KYMETb» U «BIAICTh», MPOSBUBLIEMY BCECTOPOHHHE U TNIyOOKHE 3HAHUS MPOTrPAMMHOIO
MaTepuanga Mo JUCHUIUIMHE, OCBOMBIIEMY OCHOBHYIO U JIOTIOJHUTEIBLHYIO JUTEpaTypy, OOHapy-
KUBIIEMY TBOPYECKHE CIIOCOOHOCTH B MOHUMAaHHH, U3JI0)KEHUU U NMPAKTUYECKOM HCIIOJIb30BAaHUU
YCBOCHHBIX 3HAHHI.

5. OneHka «3a4T€HO» COOTBETCTBYET KPUTEPHUSAM OLIEHOK OT «OTIWYHO» JI0 «yIOBIETBOPH-
TEJIbHOY.

6. OLIeHKa «HE 3a4TE€HO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HEYAOBIETBOPUTEIBHO

3. TUIIOBBIE KOHTPOJIbHBIE 3AJJAHWA MJIN UHBIE MATEPHUAJIBI, HEOBXOAMMBIE

JUISL OLIEHKH 3HAHUM, YMEHMI, HABBIKOB U (WJIN) OITBITA JEATEJILHOCTH, XA-

PAKTEPU3VIOIIUX DTAIIbI ®OPMHUPOBAHM S KOMITETEHIIMIA B ITPOLIECCE OCBO-
EHMS OBPA3OBATEJIBHOM I[TPOI'PAMMEI

3.1. Bonpocsl K 3K3aMeHY U 3a4eTy B TeCTOBOii (hpopme

Pasnen 1. DneMeHTHI IMHEHHON U BEKTOPHOU aJIreOphl

1. Cuctema muHeHBIX anreOpanyecKrX ypaBHEHUH HAa3bIBACTCS COBMECTHOM, €CIH
A) oHa HE UMEeeT HU OJTHOTO PELICHUs

b) ona nMeet x0T ObI OJJHO pelIeHue

B) eciu cB0OOIHBIC YJIEHBI 3TON CUCTEMBI PAaBHBI HYJITIO

I') ecniu panr maTpuLbl 3TOH cucTEMBI paBeH 1

2. Cucrtema NUHEHHBIX anreOpanyeckuX ypaBHEHU Ha3bIBACTCS HECOBMECTHOM, €Clu
A) oHa He MUMeeT HU OJTHOTO PELICHHUs

b) ona nMeet x0T ObI OJJHO pelnIeHue

B) ecu cBOOOIHBIC YJICHBI 3TOM CUCTEMBI paBHBI HYJITIO

I') ecniu panr maTpuLbl 3T0H cucTeMBbl paBeH 1

3. Cucrema JIMHEHHBIX aNreOpandeckux ypaBHEHUI Ha3bIBACTCS ONPEICIICHHOH,
€CIIN:

A) paHr 3TO# CUCTEMBI paBeH |

b) ecniu oHa MMeeT €IMHCTBEHHOE pELIEHNE

B) eciu ona umeet Gosiee OHOTO peIICHUS

I') ecniu ona He umeeT penieHu

4. Cucrema TMHEHHBIX alreOpanyecKuX ypaBHEHUI Ha3bIBACTCS HEONIPEIEICHHOM, eClTu
A) paHr 3TO# CUCTEMBI paBeH |

b) ecniu oHa nMeeT eIMHCTBEHHOE pPELIEHNE

B) eciu ona umeet Gosiee OTHOTO peIICHUS

I') ecniu ona He umeeT penieHU

5. Teopema Kponekepa-Kanemnu yTBep)KAaeT, YTO CHUCTeMa JIMHEHHBIX anreOpanvecKux
ypaBHeHud AX = B coBMecTHa TOrJa M TOJIbKO TOT/1a, KOTaa

A) r(A)=r(A/B) b) r(A) #r(A/B)

B) r(A) <r(A/B) ) r(A) >r(A/B)



6. Ilycte manma cucremMa JIMHEWHBIX anreOpanyeckux ypaBHeHUH AX =B wu
r(A) =r(A/B) =n rae N-4yuciio HEU3BECTHBIX CUCTEMBI. Tora:

A) cucreMa He ompeeneHa

B) cucrema coBMecTHa u onpe/eeHa

B) cucrema ogHOpoaHAs

I') cuctema coBMecTHa 1 He ornpezeneHa

7. Ilycte JpaHa cucTeMa JIMHEHHBIX —anreOpandeckux ypaBHeHmid AX =B wu
r(A) =r(A/B) < n rae N-4uClI0 HEU3BECTHBIX CHCTEMBI. Toraa:

A) cucteMa He olpeseneHa

b) cucrema coBmecTHa u onpeneneHa

B) cucrema ognopoaHas

I') cuctema coBMecTHa U HE OnpeziesieHa

8. Cucrema JTMHEWHBIX anreOpandecknx ypaBHeHu AX = B HecoBMecTHa Toraa, Korja:
A) r(A)=r(A/B) Bb) r(A) #r(A/B)
B) r(A) <r(A/B) ') r(A) >r(A/B)

9. JIro6ast HEBBIPOXKACHHAS MAaTPULIA UMEET OOPaTHYIO MaTPUILy CIIEeIYIOIIETr0 BUAA:

1 A A Az A A Az

A) At Zm' A1p App Az B) A7 =|Al-| 412 Ay A3
A3 Apz  Asz A3 Apz As3

L1 Ay Ay Az L1 Ay A A3

B) A” =W' Ap Ay Az Iy A== dp1 Ay Aps

A 431

A1z Apz Asz

10. Ecniu A u B - kBagpaTHble MaTpullbl, A - HEBBIPOXKJEHHAs, TO PEIIEHUE MaTPUYHOIO
ypaBHeHus AX = B umeer Bujg

A) X=B-A"1 B) X =A"1.B B) X =A1.B7! N X=A-B"1

11. Tpu BexkTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOMIUIAHAPHBIMU, €CIIU OHU
A) JICKAT B OI[HOﬁ IMJIOCKOCTH WJIM Ha MapaUICIIbHBIX INIOCKOCTAX

b) nexxat Ha ogHOM MPAMON WM Ha MapaUICIbHBIX TPSIMBIX

B) umeroT paBHbIE IIMHBI U TApaJUIEIbHBI APYT APYTY

') uMeroT paBHBIC JUTHHBI U JISKAT B OJHOU IMIIOCKOCTH

12. JIBa BexTOpa @ u b HasbBaroTCs KOJIJIMHEAPHBIMU, €CJIM OHU
A) nexar B OHOM IUVIOCKOCTH WJTM Ha MapaijieNIbHbIX MII0CKOCTSIX
b) nexxat Ha ogHOM NIPSIMOM WM HA MapajlIeNbHBIX MPSAMBIX

B) umeroT paBHbIe [UIMHBI ¥ apajlieIbHbl APYT APYTY

') uMeroT paBHBIC JUTHHBI U JISKAT B OJHOM IMIIOCKOCTH

13. /IBa BexkTopa a u b HasbBaroTCs paBHBIMU, €CJIU OHU
A) KoJsIMHeapHble, UMEIOT paBHBIE IJIMHbBI U HallpaBJIEHUE
b) umeror paBHbIE ATMHBI

B) umerot paBHbIE ATMHBI M KOJUIMHEAPHBIE

I') umeroT paBHbIE AMHBI U JIEKAT B OJHON IIJIOCKOCTH



14. Monysb Bektopa d = (ay,ay,8;) BBIYUCISCTCS IO popmyre:

A)la|=ay +aj +aZ B) [d| = [a, +ay +a,

B) |3 =\/ax2 +ay2 +a,°

I) |a] = a,-ay -a,

15. CransipHoe npousBecHUE ABYX BEKTOpoB d = (ay,ay,a;) u b = (by,by,b;) Bbrumc-

nsieTcs 1o popmyie:

A)a-b=ay-by+ay by +a, b, B) d-b=ay-ay-a, +by by b,

B) &-b =,fay-a,-a, +,/by by b, I) d-b=,[ay+ay+a, +,[bx+by +b, .

16. Kocunyc yria o Mexny BEKTOpaMu a U b BeramcHsercs mo bopmyre:

A) Cosa = ii'bq b) Cosa = §+? B) Cosa = ?x# ) Cosazg
|a|-‘b‘ |a|-‘b‘ |a|-‘b‘ |a|+‘b‘

17. BeKTOpHBIM TPOU3BEICHNUEM JIBYX BEKTOPOB 8 U b Ha3bIBaeTCs:
A) Tperuii BekTop C, JUIMHA KOTOPOI'O YMCJIEHHO PaBHA IUIOIIAM IapajuleorpaMma, Io-

CTPOCHHOTO Ha BEKTOpax a8 M b Kak Ha cTOpoHaX, HANPaBJICHHBIN NMEPIIEHANKYISIPHO MIOCKOCTH,

o0pa3oBaHHOH BekTOpamMu a u b
b) Tperuit BekTop €, AJIMHA KOTOPOTO YKCIEHHO paBHA IUIOIIAIU TPEYroJIbHUKA, ITOCTPOEH-

HOT'O Ha BEKTOpax d M b Kak Ha CTOpOHAaX, HAIPaBJICHHBIN MEPIEeHANKYISIPHO IUIOCKOCTH, 00pa3o-

BaHHOU BeKTOpamMu & u b

B) Tperuit BekTop C, AJIMHA KOTOPOTO YMCJICHHO PaBHA IUIOIIAIM TPEYroJibHHUKA, MOCTPO-

C
b kak Ha cropoHax, HaNpaBJICHHBIA MapaIEIBHO IJIOCKOCTH, 00pa3o0-

€HHOT'O Ha BEKTOpax a |

BaHHOU BeKTOpamMu & u b
I') TpeTuit BekTop C, MIMHA KOTOPOTO YMCICHHO PaBHA IUIOLIA/M [APAILICIOrpaMma, I1o-

CTPOCHHOTO Ha BEKTOpax d M D kak Ha CTOpOHaX, HalpaBJICHHBIN MaPaLIEIBHO IOCKOCTH, 00pa-

30BaHHOM BekTOopamu a u b

18. Ilinomanp TpeyroiabHUKA, IIOCTPOCHHOTO HAa BEKTOpax d U b, Bbruucisgercs mno ¢popmy-
ne:

A)S:bxﬂ B)s:%bxﬂ B)Sﬂéﬁ‘ r)szaaﬁ‘

19. ®opmyna BEIYHUCICHNS BEKTOPHOTO MPOU3BEACHUS BekTopa a = (ay, ay, a,) Ha BEKTOp

b = (by, by ,b;) nmeer Bun:

_ a a- | . |a ady |-
A)axb=| Y SZ_Px 25 %y
by by b b,|" lox by

— |a a,l. |a a | |[a Ayl
B)axb=| X TEi-| Y i+l * Y
b, b, [oy, bs|' oy by




-~ |a Ay | - |a a, |-
B)axb=| X Y[ %2fj, [y
~ |a a,|. |[a dyl. |a a, |-~
= y zZ|z X y |~ X z
I axb = I — ]+ k
) by b, [bx by’ |oy b,

20. Ecnu Bexktopa a=(ay,ay,d;) u Bz(bx,by,bz) KOJJTMHEApHbIe, TO CIIPaBeIIMBO

CIIEIyIOIIee PAaBEHCTBO:

A)E_W_E b) ay -by +ay -by +a,-b, =0
B) ay -by +ay -by +a, -b, =1 I |§|"5‘:

21. Ecin Bektopa @ = (ay,ay,d;) u b = (by,by,b,) mepnenaukymnsipHbl, TO CrpaBeINBO

CIIEIyIOIIee PAaBEHCTBO:

a.X . ay N az —
A)E_E_E b) ayby +ayby +a,b, =0
B) ayby +ayby +a,b, =1 ) |é|-‘5‘ =

—

22. CMemaHHbIM IPOU3BEACHUEM TPEX BEKTOPOB d, b u C Ha3bIBaeTCs:

A) CKaIIPHOE [POM3BE/ICHIE BEKTOPHOTO [IPOM3BEICHHS BEKTOPOB & 1 D Ha BekTop €
b) ckansipHOE Mpou3BeICHIUE CYMMBI BEKTOPOB @ H b ua BEeKTOp C

B) BekTOpHOE MpOM3BEICHUE BEKTOpa & Ha CYyMMY BEKTOPOB buc
I') cKaIspHOE IIPOM3BEICHHE BEKTOPA & Ha CyMMy BEKTOPOB b 1 €

23. CmelaHHOe MPOM3BEACHUE TPEX BEKTOPoB & = (ay,ay,d;), b= (by,by.,b;) u
C = (cx,cy,cz) BoIUMCISCTCA 1O BOpMyIIE:

ay ay a
A) abc=[p, b, b, B) abc = a]-[o] - e

B) ahc |a|+‘ ‘ c| ry abc = ‘b‘ +[e?

24. I'eOMETpUYECKUI CMBICI CMENIAHHOTO MPOM3BEIACHUSI TPEX BEKTOPOB 3aKIIIOYACTCA B
TOM, 4TO OHO PaBHO:

A) nnuHe IuaroHajiIM napaiieNenumnesa, MOCTPOCHHOTO Ha 3TUX BEKTOpax;

b) 00nemy nmapainenenumnesa, MOCTPOSHHOTO Ha 3TUX BEKTOpax;

B) nnune BekTOpa, paBHOTO CyMME 3THX TPEX BEKTOPOB;

I') mnomaau napannenorpamma, NOCTPOEHHOTO HA IBYX BEKTOpax MEPHEHIUKYISIPHO TPETh-

€My BEKTODY.

25. ®opMyra BEIUUCICHUS 00beMa TPEYTroIbHOW MUPAMHIBI UMEET BU/I:

abc B) V :%556 B)V =

AV = abc IV =abc

Wk
ol



Pasgen 2. AHanutruyeckas reOMETPHUs HA INIOCKOCTHA U B IIPOCTPAHCTBE

1. Yron Mexay npsiMbIMHU, 33IaHHBIMH YpaBHEHHsMH Y =KX+ u Yy =Ky X+Db, , Bbrumc-
nsieTcs 1o popmyie:

ko —k ko —k
A)tgp=—-2_"1 B) tgp =21
1+k1k2 1—k1k2
ko +k ko +k
1+k1k2 1—k1k2

2. Ecniu ipsiMble, 3a/laHHBIC ypaBHEHUAMH Y = K1 X+ u Y = Ky X+ by , nepnenmuxynsapHsl,

TO YIJI0BbIe KO3(PPHUIMEHTH! YIOBIETBOPAIOT PABEHCTBY:

1 1
A) kg =+~ B) ko =1~ B) ki =k I) ki =-kz

1 1

3. Ecnu nipsimble, 3amanHble ypaBHeHHsMH Y = KX +Dy u y = KoX + by, mapamiensasl, TO

yr0Bble KOAPGUIUEHTHI YIOBIETBOPSIIOT PABEHCTBY:

1 1
A) kg =+~ B) kp =~ B) ky =k3 I) k1 =—kz

1 1

4. Paccrosiaue ot Toukn M (Xq,Yg) mo mpsmoir Ax + By +C =0 Berumcisercs no ¢op-

MYyJI€E:
AXg +Byy+C Axg +B
A)d|° Yo +C| )d|0 YO|
JA? +B? VA? 4 B?
Axg +Byg +C
B) d =|Axg +Byg +C]| ryd-= | = y°2 |
A +B
x2 y2
5. DKCIEHTPUCUTET BJUIUIICA, 33IAHHOTO YPaBHEHHEM a_2 b_2 = 1, BBIYHCIIIETCS 110 GOp-
MyJie
- . gt g=E
A) b b) a B) a I b
X? y
6. DKCLUEHTPUCUTET AJLIUIICA, 33JAHHOT0 YPAaBHEHUEM _2 b_2 = 1, YIOBJIECTBOPSET paBEH-
CTBY
A) 0<e<l b)l<e<?2 B) ¢>1 I ¢<0
X? y
7. YpaBHEHHUsI TUPEKTPUC DILIUIICA, 3aJaHHOI'0 YPAaBHEHUEM _2 b_2 =1 , IMEIOT BU]
a b a b
A) X=%— p) X=%— B) y=%— ry=+-
g g & &

10



Xy,
-

8. DKCHEHTPHCHUTET TMNEepOONbl, 3aJaHHOM YPABHEHHEM 5 , BBIYUCISICTCS TI0
a

b
dbopmyne
g2 ) 5= g=E
A) b b) a B) a I) b
X2 y2
9. DKCHEHTPUCUTET TUTIEPOOJIbI, 3aJaHHON ypaBHEHUEM a_z_b_ =1 YIOBJIETBOPSET pa-
BEHCTBY
A) 0<e<l b)l<e<?2 B) ¢>1 <0
2 2
X y
10. AcUMIITOTHI TUTIEPOOITBI, 32TAHHOW YpaBHEHUEM a_z - b_2 = 1, HMEIOT BU
b a b b
=+—X =+—X X=t— =+—
A) Y a b) ¥ b B) a y rJy 3

Ox;

11. YpaBHeHUE TUPEKTPHUCHI 1apadoJIbl, 3alaHHON ypaBHEHUEM y2 = 2 pX, UMEET BUJ
Y P Y Y

A =—— =— X=— X=——=
)y 5 B) y=7 B) > I >

12. YpaBHeHUE TUPEKTPHUCHI 1apadoJIbl, 3alaHHON ypaBHEHUEM y2 = —2 X, IMEEeT BHU]

p p p p

)y 5 B) Y= B) > I >
13. YpaBHeHUE TUPEKTPHUCHI TapabOJIbl, 3aIaHHON YpaBHEHUEM x2 = -2 py , IMeeT BUL

P P P P

)y 5 B) Y= B) 5 I) 5

14. YpaBHeHUE TUPEKTPHUCHI TapabOJIbl, 3aIaHHON YpaBHEHUEM x2 =2 py , UMEET BU]I

P Y Y Y

)y 5 B) V= B) 5 I) >
15. [MapameTp napabobl P yAOBIETBOPSET HEPABEHCTBY
A) p>0 B)p<0 B)O<p<1 r p>1
Paznen 3. BeenieHue B aHaiu3
1. ITpousBoaHoi Gpyuknuu Yy = f (X) B TOUYKE X HA3bIBACTCS:
Ay dim T80 10) g F0) i T00) by (A0 1(0)

Ax—0 AX X% X X=X, X—Xg Ax—0 AX

2. IlpousBoxHas f'(X) B Touke X eCTh:

A) kacarenpHas K Tpapuky pynknun y = f (X) B TOYKE X;
B) yron mexnay kacaTenbHOU K rpaduky (YHKUIUH U TOJOXXUTEIBHBIM HANPaBICHUEM OCH

11



B) yrioBoii ko3¢ ¢unmeHT kacarenbHOU K rpaduky pyHkiun Yy = f (X) B TOUKE X.

3. Ecmn ¢ynkums f (X) HenmpepbiBHa Ha oTpeske [a;b], muddepeHmpyema Ha UHTEpBae
(a,/b), To HaiimeTcst x0T ObI 0JJHA TOUKA ¢ € (@;D) Takast, 4TO BBIMOJIHIETCS PAaBEHCTBO:

A) f(a)-f(b)=f'(c)(b-a)

B) f(b)-f(a)=f'(c)(b-a)

B) f(b)-f(a)=f'(c)(a—h)

4. Ecn ¢ynxums T (X) menpeprisra na otpeske [a;b], nudpdepenuupyema na untepsane
(a;b) u Ha koHIAaX oTpe3ka mpuHUMaeT ojuHakoBbie 3HaueHus f(a)= f (D), To Haiimercst xoTs ObI
OJIHA TOYKA ¢ e (a,b), B KOTOPOii POM3BOIHAS:

A) f'(c)=0 B) He cymecTByeT B) f'(c)=1

5. Ecnu dynkiuu f(X) u ¢(X) HenpepbIBHBI Ha OTPE3Ke [a, b] , madepeHpyemMbl Ha UH-
Tepsare (a,b), mpuaem @'(x) #0 mna x € (a;b) ,To Haitnercsa xots 651 oxHa Touka C € (a,D) Takas,
YTO BBITIOJTHSETCS PABEHCTBO:

Ay 1O)-T(@) _ () gy [@-T0)_T©) g eb)-¢@) ()
p(b)-p(@) ¢'(c) p(b)-e(@) ¢'(c) f(b)-f(a) ¢'(c)

6. J11st BeIUncieHus NpuOIMKEHHBIX 3HaYeHUN (QYHKIUH HCTIoNb3yeTcs popmyra:
A) f(Xx+AX)~ f(X)+ f'(X)-AX;

B) f(x)= f(Ax)+ f'(X)-AX;

B) f(x+Ax)=~ f'(x)-Ax.

7. Ecnu Bropas mpomsBogHas f"(X) mpu mepexoje uepe3 TOYKY Xp, B KOTOPOH OHa paBHA

HYJIIO WIHM HE CYIECTBYET, MEHSET 3HAK, TO TOUKa rpaduka ¢ abCIuccoi xg eCTh:
A) Touka meperunoda b) Touka makcumyma B) Touka MmunnMyma

8. Eciu pyukmus f(X) muddepenmupyema na uarepsane (a,b) u f'(X)>0 mia VX € (a;b),
TO 3Ta PYHKITUSA:
A) yObIBaer b) Bo3pacraer B) BeInmyKI1a BHU3

9. Eciu pyukums f(X) muddepenmupyema va unrepsane (a;b) u f'(X)<0 gnst VX € (a;b),
TO 3Ta PYHKIUS:
A) yObIBaet b) Bo3pacraer B) BeImykiia BHU3

10. Ecin HenpepoiBHasg ¢pynkuus Y= f (X) nuddepenuupyemMa B HEKOTOPO O — OKPECTHO-
CTH KPUTHUYECKON TOUKHU Xo U IIPH IIEPEXO0JIE Yepe3 Hee (cieBa Hanpaso) npoussoanas f'(X) mensier

3HaK ¢ MMHYCa Ha IUIIOC, TO Xo €CTh TOYKa:
A) makcumyma b) Muanmyma B) neperuba

11. Ecnu nenpepsiBHas ¢ynkuus y= f (x) muddepeHnupyema B HEKOTOPOH O — OKpECTHO-
CTH KPUTHYECKON TOUYKH X( U [IPU MEepexo/ie uepe3 Hee (cieBa HampaBo) mpousBognas f'(X) mens-

€T 3HaK C TUII0Cca Ha MUHYC, TO X €CTh TOYKA:
A) Mmakcumyma b) Mmuanmyma B) neperuta

12



12. VYriosoii ko3pQHIMEHT HAKIOHHONW acuMOTOTHl Y =KX+bD K rpaduky GyHKIuun

y= f (X) Berumcnsercs no popmyie:

€CJIN B

A) k = lim 1) B) k = lim %) B) k = lim f(x)

X—o X x—0 X X—>00

14. Beibepute BepHOE yTBEPKICHUE:

!

A) (u-v)'=u"-v—u-v b) [Ej =w
v v
cY c cY ¢

B)| = | =—= n|l=| ==

: (Vj v ) (V) v
15. BeiOepure 10KHOE YTBEPKACHHE:
A) d(u+v)=du+dv b) d(uv) =udu +vdv
B) d(EJ=Vdu—_ZUdV I') d(uv) = vdu +udv

v v

Pasnen 4. UarerpansHoe ucuncienne dyHKIUN OOQHON HE3aBUCUMOM NEepEMEHHON

1. ®ynknust F(X) sBasercst nepBoobpasHoit st ¢pyHkuuu f(X) Ha HEKOTOPOM MPOMEKYTKE,
Jr000# TOYKE ITOTO MPOMEKYTKA BBITIOIHSICTCS PABEHCTBO:

A) F'(x) = f'(x) B) F(x) = f (x)dx B) F'(x) = f(x)

2. CoBOKYIHOCTB Beex nepoodpasubix F(X) + C mist hpyukuuu f(X) HasbiBaercs:
A) muddepentmanom f (x)

b) onpenenenHpIM HHTErpanoM

B) HeonpeeIeHHBIM HHTETPAJIOM

3. K uarerpupyeMbiM QyHKIUSIM OTHOCSITCS BCE:
A) IOCTOSIHHBIE b) nenpepriBHBIC B) npepriBHBIE

4. Ecnu I f (x)dx =F (x) + C, To BBIONHSETCS:
A)F(x)=f'(x) B) F(x)=f(x)dx B) d(F(x)+C)=f(x)dx

5. IIpou3BoaHast OT HEONPEACICHHOIO HHTETPaJIa paBHA:

A (] £ (x)dx) =Feo B ([ f()dx) =Fe+c B ([ £ (x)dx) =fw

6. luddepenniran oT HeOMpeIeICHHOTO HHTETpalla PABEH:

A d(] f(x)dx) = f(x)dx B d(] f(x)dx) = f(x) B)

d([ f (x)dx) = F(x) + C

7. HeonpenenenHnbrit maTerpai ot quddepennrana HeKoTopon pyHKIIUU paBeH

A) [dF (x) =F () B) [dF (x) =F(x)+C B) [dF (x)=f (%)

13



8. HeompeneneHHbIit HHTErpall OT aIre0panveckoil CyMMbl KOHEUHOT'O YHCIIa HEMTPEPHIBHBIX

¢GbyHKUIMN paBeH:

JIec:

A) [(F0)+p())dx =] f (X)p(x)dx— ()
B) j (f (X) + @(xX))dx = j f (x)dx — j o(X)dx
B) j (f (%) +p(X))dx = j f (x)dx + j o(X)dx

9. UnTerpan I kf (x)dx paBeH:
A) k+ [ f(x)dx B) k[ f (x)dx B) k* [ f (x)dx

10. MaTerpupoBanue 1mo yacTsaM B HEONPEACIECHHBIX MHTErpaiax BBIIOJIHIETCSA MO (opMy-
A) _[udv :uv—jvdu b) J'udv :uv+fvdu B) judv :uv—judv

11. PantnonanpHas ApoOb Ha3bIBACTCS MPABUILHOM, €CIIH

A) cTeneHb YUCIHUTEIS paBHA CTEIIEHU 3HAMEHATEs

b) crenenp ynucauTeNst MEHBIIIE CTETICHH 3HAMEHATEIS

B) crernenp uncauTens 00JIbINE CTEIICHH 3HAMCHATEIS

') creneHb YNCAUTEINS M CTETICHH 3HAMEHATEIsl PaBHBI €IMHUIIC

12. Benn dyrkums y=f(X) Henpepsisaa Ha otpeske [a,b] n F(X) — kakas mmGo ee mepoo6-

pasHas Ha [a b] ( "(x)=f(x )) T0 popmyna HeroToHa-JIeiiOHMIIA IMeeT BUI:

A)j x)dx = F (b)+F( B)j x)dx = F (b)-F(a) B)j x)dx = F (a)—F (b)

12. Eciu ¢ — mocrosiHHOE ymcino u pynkuus f(X) uHTEerprpyema Ha [a, b] , TO

b b b b b b
A) j of (X)dx =¢ j f(x)dx  B) j of (X)dx =c2j f (x)dx B) j of (X)dx =c + j f (x)dx
a a a a a a

13. Eciu ¢pynkuus f(X) uarerpupyema Ha [a, b] na<c<bhb, o
b

A)jf X)dx = jf dx+_[

b

o

c

B)If X )dx = I dx+_Tf X )dx

a

[

B)‘Tf dx ‘b[f dx+jfxdx

a

14. Ecnu dynkrus f(X) marerpupyema Ha [ a,b], To f(X) naterpupyema u Ha [b, a ] u Boimo-

HACTCA:

b a b b
A) [ f(x)dx= [ f(—x)dx B) [ f(x)dx= —T f (x)dx B) | f(x)dx= —T f (=x)dx .
a b a b a b

14



15. Eci HenpephiBHbIe (ByHKIHH yIOBIETBOPSAIOT HepaenctBy f(X) < g(x) mpu x €[a;b],

TO
b a b b b b
A) [ f(xdx< [ g(x)dx B) [ g(x)dx < [ f (x)dx B) [ f(x)dx < [ g(x)dx
a b a a a a
16. Ecnu dynxums f(X) HenpepbiBaa Ha otpeske [a,b], To cymectsyer Touxa ¢ €|[a,b] Ta-
Kasl, 4To:
A) J' f (x)dx=f(c)(b+a)
b
B) [ f(x)dx=f(c)(b-a)
b
B) [ f(x)dx=f(c)(a-b)

17. Ecn dynxums f(X) umrerpupyema na [a,b], rme a<b, a m u M- coorsercrsenHo

HanMeHbIIee 1 HauboIbllee 3HaYCHUs Ha oTpeske [a,b], To

A)M(b—a)S_Tf(x)dXSm(b—a);

B) m(b—a) < [ f (x)dx<M(b-a);

T ——

B) m(b—a)ﬁif(x)dst(b—a).

18. OnpeneneHHbIi HHTETPA IO YACTSIM BBIYUCISIETCS TTO0 opmyrie:
b b b b b a

A) J'udv = (uv)|2 +Ivdu B) J'udv = (uv)|2 —Jvdu B) Iudv = (uv)|g1 —Jvdu
a a a a a b

19. Inomanp ¢urypsl, orpannueHHoi kpuBbiMu Y = f1(X) n y = fo(X), npsmeiMu X=a u
X =b (mpu ycnosun fy(X) > f1(X)) onpenensiercs mo popmysre:

b b
A); S =] (10— f2(x))dx B) S =[(f,0+ f2(x))dx B)
; a a
S = [ (f2(0)— f(x))dx.
a

Pasxen 5. KoMIuiekcHBIE YKcCiia

1. /IBa KOMIUIEKCHBIX YHCJIa HA3bIBAIOTCSl PABHBIMU €CJIH:
A) paBHBI X JEHCTBUTEIBHBIC YaCTH

b) paBHBI UX MHUMBIE YaCTH

B) paBHBI neiicTBUTEIbHBIC 1 MHUMBIE YaCTH
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2. ApryMeHT KOMIUIEKCHOT'O YHCJIA 3TO:

A) paccTosiHUE OT Hayalla KOOPJAWHAT JI0 TOYKH, B BUJIE KOTOPOH OTOOpaKAETCsI KOMILIEKC-
HOE YHCIIO

b) Mmaumas equnuia

B) yron, koTophlil pagnyc-BEKTOp OT Haudaja KOOPJAWHAT O TOYKH, B BHJIE KOTOPOH OTOO-
pakaeTcsi KOMIUIEKCHOE Yrciio, o0pa3yer ¢ ocbro OX

') caMo KOMIIJIEKCHOE YHCIIO Oe3 yuéTa 3HaKa

3. BepHo, 4T0 4nCiO0, CONPSHKEHHOE C KOMIJIEKCHBIM YUCIIOM Z

A) paBHO TaHHOMY YHCITy Z

b) ornuyaercs ot ymMcina Z AUILIb 3HAKOM ITPY MHUMOM 4acTH

B) He siBisieTCS KOMITJIEKCHBIM YHCIIOM

I') paBHO HaHHOMY YHMCIY Z, I€JICHHOMY Ha HEKOTOPBIA KO PHUIUEHT, KOTOPBIN CIEAYyeT U3
YCJIOBHS 33J1a41

4. Ioka3zarenbHOU (POPMOI KOMIUIEKCHOTO YHCIIa HA3bIBACTCS 3aMUCh BUJIA!

A) z=re B) z=re'? B) z=re? I z=¢?

5. TpuronomeTpuyeckoit popmMoii KOMIUIEKCHOTO YHCIIa Ha3bIBACTCS 3aMKHCh BHU/IA
A) z =r(cose +isinp) B) z =r(cosg + sinp)

B) z = r(sin ¢ + i cos ¢) I') z=cosp +ising

7. Moynb KOMIUIEKCHOTO YHCIIA BRIYUCISIETCS 110 opMyIIe:
A) r=qx+iy B)r=x2+y2 B)r=«’x2+y2

8.Uuncna z = x+iy M z = X — iy Ha3bIBAIOTCS:

A) paBHBIMH
b) xomniekcHO-CONpsKEHHBIMU
B) mpoTtuBOMON0KHBIMH

9. d)opMyna JJIs1 BO3BEACHHUA KOMIIJICKCHOI'O YHCJIa B CTCIICHb UMCECT BHU /.

A) 2" :rn(cosn(p+isinn(p) b) - rn(cosn(p+sinn(p) B) 2" :I’n(COS(p+iSin(p)

10. YMHOXEHUE KOMIUIEKCHBIX YHCEI z, M 2, BBIMUCIACTCA MO bopmyie
A) 22, =0 (cos(go1 +(p2) +|sm(¢)1 +¢)2))

b)z -z, =1 -1, (cos(p - ¢,) +isin(p -9,))

B) z

1 2 1 2(Sln(¢7l+(/)2)+ICOS(¢)1+¢)2))

11. [IeneHre KOMIUIEKCHBIX YHCEN Z | ¥ 2, BBIYHCIIAETCS 1O bopmyne

z n o
A) == == (cos(e, —9,) +isin(e, —¢,))

L h
40"
B)z— r—(sm(cv1 ¢,)+icos(p —¢,))
2
ho" o
B)g E(Cos(q)l 0,) ~isin(p, —¢,))
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12. CkoibKO 3HAYEHUW CYMIECTBYET Yy KOpHS N-M cTeneHW (OTAWYHOM OT HYJISA) U3 KOM-
MIJIEKCHOTO yucia?

A)n

B) i/n

B) dncny, paBHOMY MOZYJTI0 KOMIUIEKCHOTO YHCIIa

I') koopuHaTe X TOukH, 0TOOpaXkaroIell KOMIIJIEKCHOE YUCIIO

13. KopeHnb N — o#f CTeNeHN U3 KOMITJICKCHOTO YHUCIIa BEIUUCISIETCS 110 opMyIie:

27K 27K
A)r\]E:r\]ﬁ(sin(er +icos 2t ) B)nz:r\]ﬁ(cosﬂﬂsinﬂ)
n n n n

B) %ZQ/F(SM%-HCOS%) I r\]f=%(cos¢+2ﬂk+isin(p+2ﬂk)
n n

Pasnen 6. OyHKIIMY HECKOIBKUX HEPEMEHHBIX

1. YactHas mpou3sBojHas 1o x ot GpyHkuuu Z = f(X;y) onpemensercs: paBeHCTBOM:
f(x;y)—f(x+Axy) .

A) z;, = lim
AX—0 AX

B) 7, = lim f(X+Ax;y)—f(x;y);
Ax—0 AX

B) Z;(: lim f(X,y+Ay)—f(X,y)
AX—0 AX

2. YacrtHas ipousBoaHas mo Y oT Gpyukuuu z = f(X;Y) onpemensieTcst paBEeHCTBOM:

f(x+Ax,y)—T(x;y) .

A)z,=1li
) 2y AyITO Ay
B) nyz lim f(X,Y)_f(X,Y‘FAY),
Ay—0 Ay
B) Z'y: lim f(X,y+Ay)—f(X,y)
Ay—0 Ay

3. ®opmyna JUIst BBIYMCICHUS TPUOIMKEHHBIX 3HAYCHUN UMEET BUJL:
A) F(X+AXYy+AY) = fF(X+AGY+AY)+ f (X y)AX+ fy (X, y)Ay;
B) f(xy)~ f(X+AXy+Ay)+ fy(X y)Ax+ f (X, y)Ay;

B) f(x+AXy+Ay) = f(y)+ fi(X y)Ax+ £y (X y)Ay.

4. Touka (xo,y0) Ha3bIBaeTca Toukoi Makcumyma ynxmuu Z = f(X;Y), ecmu cymecrpyer

Takasg O —OKPECTHOCTh TOUKH (X0, Vo), 9TO Ul KaXKIOH TOUYKH (X, V), OTIIMYHON OT (X0,)0), U3 TOM
OKPECTHOCTH BBITIOJIHSAETCS] HEPABEHCTBO:

A) (X y) = f (X0, Yo) B) f(xy) < f(Xo,Yo) B) f(xy)> f(Xg,¥0)

5. Touka (xo;y0) Ha3pIBaeTcs TOuKoi MuHMMyMma ¢ynkuun Z = f(X;y), ecnu cymecTByeT

Takasi O -OKPECTHOCTh TOYKH (X, )0), YTO JJIA KaXIAOH TOYKH (X; V), OTIUIHON OT (X0,)0), U3 ITOU
OKPECTHOCTH BBITIOJIHSETCS] HEPABEHCTBO:

A) F(xy)> (X0, Y0) B) f(x;y) < f(Xo,Y0) B) f(x;y)= f(X0,Y0)
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6. Eciin B Touke N(xo,y0) muddepenuupyemas ¢pyukuus z = f(X;y) umeer skcrpemym, 10
€€ YaCTHBIE IPOU3BOIHBIE B 3TON TOYKE:

A) fi(X0:Y0) =0, fy(X0;Y0)=0

B) fy(Xo:¥0) # 0, fy(X0:¥0)=0

B) fy(Xo;Y0) #0, fy(Xo:¥0)#0

7.Ecm 2= f(x;y),a Xx=X(t), y=y(t), 1o
oz _oz dx oz dy . dz oz dx oz dy dz _oz ox oz oy

n =T — = B) =4

o ox dt oy dt U dt ox dt oy dt dt ox ot oy ot

8.Ecm z=f(x;y),a X=x(u,v), y=Yy(u,Vv), 10
oz oz dx oz dy . 0z 01 OX 01 oy dz oz dx oz dy

)_:__ i . )_:__

ou ox du ay du ou  Ox ou oy ou du oOx du oy du

9.Ecm 2= f(X;y),a x=x(u,v), y=y(u,v), to
0z _0dz oX oz oy dz oz dx oz dy oz oz dx oz dy

A) —=—— B) =+ B) =

8v68v6y6v dvaxdvaydv 8vaxdvaydv

0z 0z . N
36. YacTHble NPOU3BOJHBIE 8_ U — HEABHOM (YHKUMU Z, 33aJaHHOM YypaBHEHUEM
X

F(x,Y,2) =0 umeror Bun:
oz F a2 Ky Lo Ka_ kKoo F oo K

A) —=——, =——; — =, —=——; —=—

x F'oy F ox Foy F ox  Floy Fy

Pazgen 7. D1eMeHTHI TCOPUH BEPOSITHOCTEH U MATEMATHUYECKOM CTAaTUCTUKHI
1. /IBa pa3MeleHus CYUTAIOTCS PA3JIMYHBIMU, €CJIM OHU OTJIMYAIOTCS

A TOJIBKO TIOPSIKOM PACIOJIOKEHUS DIEMEHTOB

b) Tonbko cocTaBoM 371€EMEHTOB

B) Tos1bKO YKCIIOM 3JIEMEHTOB

I') unu coctaBOM 371EMEHTOB, UK UX MOPSIKOM

2. JIBa coueTaHusi CYMTAIOTCS PA3IUYHBIMU TOJIBKO B TOM Cllydae, eCiu
A) y HUX BC€ 3JIEMEHTbI Pa3IU4YHbI

b) oTnnyaroTcs MOpsIAKOM PacIoNOKEHUS JIEMEHTOB

B) otnnuatores qByms aneMeHTaMu

I') ormnuaroTcst XOTs ObI OTHUM JIEMEHTOM

3. IlepecranoBka P, — 310

A) coueranue u3 N AJIEMEHTOB 1O N
b) coderanne u3 N snemeHToB 1o 0
B) pa3mernienue u3 N 37€MEHTOB 110 N
I') pasmemenue U3 N 37eMEHTOB 10 1

4. Yucno pasMentenuii A Beraucnsercs no Gopmyie:
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n! n!
) m b) m B) n!

5. Yucno pasmemienuii C;' BbMHCIAETCS 110 POPMYJIE:

n! n!
) i —m)! B) o B) n!

6. Uucno pa3memenui P, Bbruucisgercs no gpopmyie:
n! n!

A) ——— b) —— B) n!

m!(n—m)! (n—m)!

7. City4aifHbIM Ha3bIBaeTCsl COOBITHE A, KOTOPOE

A) MOXET POU30MUTH, @ MOKET HE IPOU30HTHU

b) Hukorna He mpownzoiiner

B) oGsi3aTensHO npou3oiiaeT

') mpou3oiiAeT TOIBKO COBMECTHO C COOBITHEM A

8. CoObITHs A ¥ B Ha3BIBAIOTCS 3aBUCUMBIMH, €CITH

A) cymma ux BepOsATHOCTEH 00s13aTeIbHO paBHA |

B) BepositHOCTH COOBITHIT A U B He 3aBUCAT IpyT OT Apyra

B) BeposATHOCTH HACTYIIJICHUS] OJJHOTO W3 COOBITHI 3aBUCHUT OT MOSBICHUS WM HE IMOSBIIe-
HUSL IPyTrOro

') oHM IPOUCXOIAT OJHOBPEMEHHO

9. CoOpITHA A ¥ B Ha3BIBAIOTCSI HECOBMECTHBIMU, €CIIH

A) BCPOATHOCTb HACTYIUICHUA OJHOI'O U3 CO6BITHﬁ 3aBHUCUT OT IIOSABJICHUA WJINU HEC I1OSABJIC-
HUS IPyTrOTO

b) nosiBnenue ogHOTO U3 HUX UCKIIIOYAET MOSIBJICHUE APYTOTro

B) cymma ux BeposTHOCTEH HUKOTa HE paBHA |

F) €CJIM OAHOBPEMCHHO OHU MOT'YT MOABUTLCA TOJIBKO KOHCHYHOC YUCIIO Pa3

10. PaccmatpuBaercs npoctpaHcTBo u3 N anmeMeHTapHbIX coObITHi. CoOBITHIO 4 Oaronpu-
ATCTBYIOT M anemeHTapHbBIX coObITHI. Kiaccuueckas BeposSTHOCTh COOBITHS A paBHA

AN By 1- gy M ry1-N
M M N M

11. TIpousBeaeno N ucneitanuii. CoObiTHe A mpousonuio M pa3. OTHOCUTENbHAS YacTOTa
coObITHS A paBHA

A)W(A)=% B)W(A)=1—% B)W(A)=% ) W(A) =m-n

12. BepositHOocTs P 1006010 COOBITHS IPUHAIEKHUT OTPE3KY
A) [1;2] b) [0;2] B) [1;4] ) [0;1]

13. Cymma BeposiTHOCTEH COOBITHI, 00pa3yIoIUX MOJHYIO TPYIIY, paBHA
A)O b) 1/2 B) 1 4

14. JIBa cOOBITHS HA3BIBAOTCS TPOTUBOIIOIOKHBIMU, €CIIH OHU
A) HE3aBUCUMBI
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b) He coBMecTHBI
B) enrHCTBEHHO BO3MOKHBI
') 06pa3yroT MoJHYIO TPYNITY COOBITHI

15. CoObiTHs 0Opa3yIOT MOJHYIO TPYIITY COOBITUH, €CIIH SBISIIOTCS
A) HE3aBUCHUMBIMU

b) enrHCTBEHHO BO3MOYKHBIMU U HE3aBUCUMBIMU

B) HECOBMECTHBIMU M €TUHCTBEHHO BO3MOXHBIMHU

[') HECOBMECTHBIMH U PAaBHOBO3MOYKHBIMU

16. Cymmoii coObiTuii A u B Ha3weiBaeTcs coObiTue C,
KOTOPOE MPOUCXOTUT, €CITH MPOUCXOJISAT:

A) ToNIBKO cOOBITHE A

B) Tonbko coOwiTre B

B) onno 13 coOwiTHil 4 unu B

I') o6a coObiTust A U B

17. IlpousBenenuem codbiTHii A U B Ha3wiBaeTcs coobithe C,
KOTOPOE MPOUCXOTUT, €CITH MPOUCXOJIUT:

A) ToIBKO cOOBITHE A

b) Tonbko coOwiTHE B

B) ogHo u3 coObiTuii A uinu B

I') 06a cobwiTust A u B

18. O6s13aTenbHBIM yCIIOBHEM npuMeneHus popmyisr P(A+B)=P(A)+P(B)—-P(AB)
ABIISIETCS

A) He3aBUCUMOCTD COObITHS A U B

b) cobpiTis A 1 B €eMTMHCTBEHHO BO3MOXKHBI

B) cobbITHs A 1 B IPOTHUBOIIONIOKHBI

I') coBMecTHOCTB cOOBITHI A 1 B

19. O6s3aTenbHBIM yeIoBUEM npuMeHeHus popmyisr P(A+B)=P(A)+P(B) sBisercs
A) He3aBUCUMOCTD COOBITHS A U B

b) necoBMecTHOCTB cOOBITHI A U B

B) coObiTHs 4 1 B ¢ IMHCTBEHHO BO3MOXKHBI

I') coBMecTHOCTB COOBITHI A U B

20. BepositHocts P(A/B) 310 — ...

A) BepOsATHOCTB COOBITHSI A TIPU YCIIOBHUH, YTO A ¥ B IPOTUBOMOI0KHbIE COOBITHS
B) BeposiTHOCTB COOBITUSI A TIPU YCIOBUH, YTO A U B HECOBMECTHBIE COOBITHS

B) BeposiTHOCTE COOBITHS A TIPU YCIIOBUH, YTO COOBITHE B TPOU30IILIO

I') mpousBenenue cooObiTuii A u B

21. Obs3arenbHBIM yeaoBueM npumenenus popmyisl P(AB)=P(A)P(B) siBisiercst
A) TPOTHBOMOJIOKHOCTb COOBITUI A 1 B

b) nezaBucuMocTh cobbiTHi A U B

B) necoBMecTHOCT COOBITHI A U B

I') 3aBucuMocTh coObITHl A U B

22. O6s3aTenbHbIM yetoBueM npumenenus popmyisl P(AB)=P(A)P( A/ B ) siBisieTcst
A) TPOTHBOMOJIOKHOCTb COOBITHI A 1 B
b) nezaBucuMocTh cobbiTHil A U B
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B) necoBMecTHOCTH COOBITHI A U B
I') 3aBucuMocTh coObITHl A U B

23. ®opmyna MOJHON BEPOATHOCTA UMEET BUJL:

A) P(A)=2 P(A)-Py (A)  B) P(A)=2 P(H;)-Pa(H;)

i=1 i=1
B) P(A)= P(Hi)-Py (A)  TI) P(A)=3 P(A)-Pa(H))
i=1 i=1

24. BeposTHOCTh MOSBJICHUS COOBITUSI 4 M pa3 B N TOBTOPHBIX HE3aBUCUMBIX HCITBITAHUSIX
pu N<10 onpenensaercs

A) bopmynoit bepaymnm

b) nokaneHoi1 Teopemoii Jlamnaca

B) unrerpanbHoii Teopemoii Jlammaca

I') dopmymnoii [Tyaccona

25. ®opmyna bepnynian umeer BUL
A) By(m)=Cpp"g""

B) Py(m)=Cy'p"q"

B) Py(m)=Cpp"q"

I) Py(m)=Cq'p"q" ™"

26. HauBepoATHEHIINM YHCIIOM HACTYIUIGHUH COOBITHS A B N HE3aBHCHUMBIX HCIBITAHUAX
Ha3bIBACTCS

A) Hanbosblee YUCI0 HACTYIUICHUH COOBITUS A

b) nanGospiias BEpOSATHOCTh HACTYIUICHHS COOBITHS A

B) uuncno HactyrmieHuit coobITHs A IPU HAUOOJIbIIEM YHCIIE UCIBITAHHH

') yncno HactymieHuit coObITUS A, TPH KOTOPOM BEPOATHOCTh HACTYIUICHUSI COOBITHSA 4 B N
HE3aBUCHMBIX UCTIBITAHUSAX HauOObIIast

27. ®opmyna st ONpeieSICHUs] HAUBEPOSTHEUILIErO YUCIa My UMEET BUJ
A)np—p<mp<np+p

B) np—g<mg<np+q

B) np—g<mg<np+p

INg<myg<p

28. JlokanbHas TeopeMa Jlamaca o3BoJseT BHIYUCINUTD

A) HauBeposTHEeIlIee YUCI0 HACTYIIIICHUH COOBITUS B N HE3aBUCUMBIX UCIIBITAHUAX

B) oTHOCHTENBHYIO YaCTOTY HACTYIUICHUH COOBITHS B N HE3aBUCUMBIX HCIIBITAHHUIX

B) BeposiTHOCTD TIOSIBIICHHSI COOBITHSI M pa3 B N HE3aBUCUMBIX HCIbITaHUSIX (N>10)

I') BEpOATHOCTh OTKJIOHEHHUSI YMCIIA MOSBICHUA COOBITHS M OT YUCIIA HE3aBHCUMBIX HCIIbI-
TaHHM N

@(X)

vnpq

29. B nokanbHO# Teopeme Jlanmaca P = aprymeHT pyHkimu ¢(X) paBeH
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m m-np np

B) x= T
Jnpg Jnpg Jnpg

30. Uuterpanbuas Teopema Jlamninaca mo3BoJISIET BBIYUCITUTD

A) BEpOSITHOCTH MOSIBIICHUSI COOBITUSI A M pa3 B N ucnbitanusx (N>10)

B) BeposTHOCTH MOsIBICHHS COOBITHS A B N HCHBITAaHHSIX HE MEHEe a, HO He Oonee b pa3
(n>10)

B) HauBeposTHEHIIICEe YMCIIO MOSIBICHHH COOBITHSA A B N HE3aBUCHMBIX HCTbITaHusAX (N>10)

I') oTHOCUTENBHYIO YaCTOTY HACTYIUICHHI COOBITHS A B N HE3aBUCUMBIX HCIIBITAHUSIX

A) x= ) x=m-np

b) x=

31. B unterpansnoii dpopmyne Jlamraca P(k; <m<k,)=d(x,)—-D(X;), apryment X; pa-

BEH
- k
v NPq v NPq v NPq
32. B unrerpansHoii dopmyne Jlammaca P(k; <m<Kk,)=®(X;)—D(X), aprymeHT Xy pa-
BEH
kKo —n k
A) X, = 2P B) X, = 2 B) X, =—®_ ) x,=k,—np
Jnpg Jnpg Jnpg
33. CnyualiHble BETUYUHBI JEISTCS Ha
A) nepeMeHHbIE U TOCTOSIHHbIE
b) ueTHbie u HeueTHbIE
B) panyonanbHble 1 HEpaLMOHAIbHbIE
I') nuckpeTHble U HENIPEPHIBHBIE
34. MaremaTHueCKO€ OXHUJIaHUE TUCKPETHOW CIy4ailHON BETMYMHBI BBIYHCISAETCS O (op-
MyJIe

A) ;Xi b) ;(Xi - i) X B) ;Xiz'pi I) Z{Xi Pi

35. MaremaTtudeckoe OXuaHue cliydaitHo BenuuuHbl (¢ X+Y), rae c=const, a X, Y — He-
3aBUCUMBIC CﬂyqaﬁHBIe BCIIWMYUHBI, paBHO:

A) cM(X)+M(Y) B) ctM(X)-M(Y) B) M(X)+M(Y) ) M(X)-M(Y)

36 MareMaTuuecKkoe 0KUJaHUE MOCTOSIHHOM BeIMUnHbI C paBHO
A)C b) 1 B) 0 I') He onpeneneno

37. MareMaTuuecKkoe OKUJIaHUE TIPOU3BEACHUS IBYX HE3aBUCUMBIX CIIYYalWHBIX BETHYUH X
u Y paBHO

A)MX) + M(Y)  B) M(X) = M(Y) By M(X)

% ) M(X)-M(Y)

38. Jlucriepcust TUCKPETHON CIydyailHON BEJTUYHHBI OTIpeessieTcs 1Mo hopmye:

A) D oxip = (2 xipi)? B) DX Py = 2P
i=1 i=1 i=1 i=1
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b) inzpi -0 pi)? ) Y x piz_(zxi pi)?
i-1 i-1 i-1 i—1

39. Mucnepcus cnyyaiiHoil BenuuuHbl (cX+Y), roe c=const, a X, Y — He3aBUCHUMEBIE CITyJaii-
HBIC BEJINYMHBI, PABHO
A) cD(X)+D(Y) B) ¢’D(X)+D(Y) B) D(X)+D(Y) I') cD(X)-D(Y)

40. Tucniepcust pa3HOCTH IBYX HE3aBUCUMBIX CIy4alHBIX BeMHYUH X U Y paBHa:
A) D(X)-D(Y) b)0 B) D(X)+D(Y) ') D(X)-D(Y)

41. lucniepcust nocTossHHOM BennuuHbl C paBHA
A)l b) C B)O0 I') He onpenenena

42. Maremartnueckoe oxuaHue Kksaapara oTkiIonenus M(X — M(X))? pasro
A) D(X) B) 0 (X) B) M(X) rnv

43. Tucniepcust ot MaTematuueckoro oxxuaanus D(M(X)) paBua
A) M(X) B) 0 B) X N1

44. Cpeanee KBapaTHUYECKOE OTKIIOHEHHE O (X) CIIy4aliHOM BETMYHHBI X PaBHO

A) D(X) B) 4/M(X) B) /D(X) ) M(X)

45. MaremaTtnueckoe oxunanue M(X) HenmpepbIBHON Ciy4ailHOW BeMUUMHBI X, 3aJaHHOU
Ha uHTepBaje (a,b), onpenensercs Gopmyioii:

b b
A) M(X)= j x2 f (x)dx B) M(X)= j xf (X)dx

46. ucnepcust D(X) HenmpepbIBHOI ciTyyaifHOW BETUYMHBI, 331aHHON Ha WHTEpBaje (4, b),
onpenensercss Gopmyoi

b b

A) D(X)= [ x* (x)dx— (M (X))? B) D(X)= [ (x—M (X))?dx
X 0

B) D(X)= [ (x—M (X))- f (x)dx I) D(X)= [ (x—M (X))dx

47. I'paduueckas popma 3a1aHus 3aKOHA PACTIPEICICHUS CITy4aitHON BETMYUHBI — 3TO
A) mapabona

b) npsimas nmunus

B) okpyxHOCTB

I') monuron

48. Tabnuunast popMa 3a1aHus 3aKOHA PacCIpeIeTICHUs CITydaiHON BETMYMHBI Ha3bIBASTCS
A) cyMMoii pactipeieneHusl

b) unrerpanom pacnpenencHus

B) psinom pacnipenenenus

I') monem pacrnipenenenus

49. JluckpetHas cilydaiiHas BETUYMHA IPUHUMAET ...:
A) TOJIBKO MHO>KECTBO TEJIBIX 3HAUCHUI
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b) ToJIbKO MHOKECTBO TOJIOKUTETHHBIX 3HAUCHUN
B) Bce 3HaueHus U3 uHTEpBasa (—0; +00)
I') koHewyHOe WM OECKOHEYHOE CYETHOE MHOXKECTBO 3HAUCHUN

50. HenpepbiBHas citydaiiHas BETUYMHA IPUHUMAET

A) MHOXECTBO IIEJIbIX 3HAYCHUI

b) MHOXeECTBO pallMOHATIbHBIX 3HAYEHU N

B) koHeuUHOE MHOKECTBO 3HAYCHHI

I') mo0oe 3HaYeHne U3 KOHEYHOTO WM OECKOHEYHOT0 HHTEepBaIa

51. Ecnu X — HenpepbIBHAs CiTy4daiiHasi BEIWYKHA, 8 U D — KOHKPETHBIC 3HAYCHHUSI, TO OTCIO-
Jia CIENYET, YTO

A) P(a<X<b) # P {a<X<Db)

B) P(a<X<b) # P(a<X<b)

B) P(a<X<b) # P(a<X<h)

I') P(a<X<b) = P(a<X<b) = P(a<X<b) = P(a<X<b)

—+00
52. Ecnu f(X) — IuioTHOCTH pacipeieneHusi, To J. xf (x)dx paBen
A) o
b) -1
B)0
N1

X
53. Ecnu f(X) — mu1oTHOCTH pacrpe/ieieHusi, TO .[ f (x)dx ompenenser

—0o0

A) M(X) b) D(X) B) O (X) I') F(X)

54. OyHKuus pacupeaeNeHus CIIy4aifHOW BeNWYHHbI X 3a71aeTcs popMyIioil:
A) F(x)=P(X >Xx)

b) F(x)=P(X =x)

B) F(x)=P(X <x)

N F(x)=X

55. JluckperHas ciydaiiHasi BeIMYMHA, BHIPAXKAIOLIAs YUCIIO MOSIBICHUS COOBITUS A B N He-
3aBHCHMBIX MCIBITAHUSAX, IPOBOAUMBIX B PABHBIX YCIOBHAX M C OAMHAKOBON BEPOSTHOCTBIO MOSIB-
JIeHUs COOBITUS B Ka)KJJOM HCIIBITAHUY, HA3bIBACTCS PAaCHpEACTICHHOM 110 ... :

A) HOpMaJIbHOMY 3aKOHY

b) no 3akony Ilyaccona

B) 6unomMmanpHOMY 3aKOHY

I') mo nokazarenbHOMY 3aKOHY

56. Ecnu ciydaiinas BeJIMYMHA UMeEeT OMHOMHAIIBHOE paclpeneieHue, N — YuciIo He3aBu-
CHUMBIX MCIIBITAaHHM, a P — BEPOSITHOCTh HACTYIUIEHUS COOBITHS, TO MAaTEMATUYECKOE OKUIAHUE BbI-

qucisieTcs o Gopmyiie
A) M(X)=n B) M(X)=p B) M(X)=npq I') M(X)=np
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57. Ecnu cnywaliHas BeTMYMHA UMEET OMHOMHAIBHOE paclpesiesieHne, N — YUCIIO He3aBHU-
CUMBIX HCIIBITAHUN, a P — BEPOSITHOCTh HACTYIUICHUS COOBITUS, TO TUCIEPCUs CIy4allHOM BeIH4U-
HBI BBIYHCIISIETCS IO (hopmyIie

A) D(X)=npq B) D(X) = np B) D(X) =n-p ) D(X) =p

58. Maremarnueckoe OKHJaHWE PABHOMEPHO PACTIPEICICHHOW CIIy4ailHOW BETWYHHBI BBI-
qucIseTcs no Gopmyre

A) M(X):aT_b B) M(X)zaT”’ B) M(X):b_Ta I') M(X)=a+h

59. Jlucnepcusi paBHOMEPHO paclpeieICHHON CIy4ailHOM BEIMYMHBI BRIYUCIAETCS 1O (op-
MyJIe
(b—a)

A)D(X)=b-a B)D(X)=b+a B) D(X)= 5

2
% I) D(X)=

60. BeposiTHOCTH nonagaHusi paBHOMEPHO paclpeAeIeHHON cly4yailHOW BEIMYMHBI B UHTEP-
BaJl [a; ﬂ] c [a,b] BeramcnseTcs no popmyie:

A)P(a<x<p)=258 B) P(a<x< f)=2=F
a+b a+b
B)P(aSXS,B)=ﬁ_a F)P(aSXSﬂF'B_a
a+b b-a

61. IInoTHOCTH pacnpeneneHus CIyd4ailHOM BEJIMYMHBI C MOKA3aTeIbHBIM pPaclpeeICeHUEM
HUMECT BU:

A) 0 0, x<0, B) f() 0, x<0,

X)= X)=

a6~ x>0 26 x>0
—AX

B)fx)=428 X<, r) f(x)=e X
0,x=0

62. OyHKIMS pacnpeneseHus CIy4alHOW BETUYMHBI C MOKA3aTEIbHBIM paclpeielieHueM
UMEET BUL:

A)FO= {O,AX <0, B) F(0)= {0, X <0,
e, x>0 1-e® x>0
0, x <0, ix

b) F(x)= {1_ e x50 I') F(x)=e

63. Y nmokazaTenbHOro pacrpeesieHus] MaTeMaTHUYeCKOE OKUJIaHUE U CPeAHEE KBaJpaTuye-
CKOE OTKJIOHCHHE

A) Bcera pa3iMyuHbI

b) Bcerna paznuuaroTcs Ha SAMHUILY

B) Bcerna paBHbI

64. @yHKIMS TUIOTHOCTH HOPMAJIbHOIO PACHpPEIEICHNs C MAaTEMATUYECKUM 0)KMJIAHUEM a U
CpeliHe — KBaJpaTUUYCCKHUM OTKJIOHCHHEM O 3amaercs bopmyoii:
_(x=a)* _(x=a)®
A) f(x):ie 20° B) f(x)= L ¢ 2

V2r oN2r
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_(x-a)?

e 2° I) f(x)=

_(x-a)?

1 2

1
- - _~ @ ©
o271 o271

65. I'padmk TUIIOTHOCTH HOPMAJIBLHOTO PAaCTpeIeIICHUS Ha3bIBACTCS
A) xpusoii ['aycca

b) kpusoii beprysmm

B) xpuBoii [layccona

I') kpuBoii Jlammaca

B) f(x) =

66. B Touke X=a kpuBas ['aycca umeer
A) Touky neperuda

b) Touky MmuaMMYyMa

B) Touky pa3psiBa

I') Touky MakcuMyma

67. Toukn X, =a—0 U X, =a+0 ABIAIOTCA Ul KpUBOii ["aycca

A) Toukamu nieperuda
b) Toukamu Makcumyma
B) Toukamu MuHUMYyMa
I') Toukamu pa3psiBa

68. ITapameTpaMu HOpMaJIBHOTIO pacIpeAEIECHUS SBISIOTCS:

A) MaTemMaTH4ecKoe 0XKMJIaHUE U CPEHEKBAIPATHIECKOE OTKIIOHEHUE
B) dynkuus pacnpeneneHus U GyHKINS IUIOTHOCTU PACHIPECTICHHS
B) pynkims p(x) u @(x)

I') nucnepcus u cpegHEKBaAPaTUIECKOE OTKIOHEHUE

69. I'eHepanbHast COBOKYITHOCTB — 3TO ...

A) Bcs uccneayemasi COBOKYITHOCTh OOBEKTOB

B) coBokymHOCTB cityuaitHO 0TOOpaHHBIX OOBEKTOB

B) coBOKyITHOCTH OOBEKTOB, BRIOPAHHBIX Y€pe3 OINPEIeICHHBIN HHTEPBAT
I') cOBOKYNHOCTB U3 HETEPECEKAIOINXCS TPYIT

70. BeiOopouHasi COBOKYITHOCTB — 3TO ...

A) COBOKYITHOCTb U3 HETICPECEKAIOIINXCS TPYIIIT

B) coBokymHOCTB citydaiiHO 0TOOpaHHBIX OOBEKTOB

B) Bcst niccneryemasi COBOKYITHOCTh OOBEKTOB

I') coBoKynHOCTH 00BEKTOB, BHIOPAHHBIX YepPE3 OINPEAeIICHHBIN HHTEPBAI

71. O6BeM BBIOOPKH — 3TO ...

A) 4mCII0, paBHOE KOJUYECTBY OOBEKTOB FeHEPAIIBHOM UITH BEHIOOPOYHON COBOKYITHOCTH
B) uucno, paBHoe cpenneMy apuMeTHIecKkoMy 0ObEKTOB

B) uucno, paBHOE MakKCHMaIBHOMY 3HAYEHUIO COBOKYITHOCTH

I') uncno, paBHOE MUHUMAJILHOMY 3HAUE€HUIO COBOKYITHOCTH

72. IIpu noBTOpHOM OTOOpE 3apEruCTPUPOBAHHBIC H 00CIEIOBAHHBIC €INHUIIBI
A) BHOBb BO3BpAIIAlOTCS B TEHEPATbHYIO COBOKYITHOCTh M CHOBA MOTYT IIPUHSATH y4acTue B
JalbHENIeM oToope
b) B reHepaibHYI0 COBOKYITHOCTH HE BO3BPAILAIOTCS
B) B rerepanbHyt0 COBOKYITHOCTH BO3BPALIAIOTCS, HO MPUHATH y4acTue B JallbHEHIIEM OT-
Oope He MOTYT
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') momeyaroTcs crienMagbHBIM 3HAKOM

73. IIpu OGecrmoBTOPHOM OTOOpE 3aperuCTPUPOBAHHBIC U 00CIEIOBAHHBIC €TUHHUIIBI

A) BO3BpaILlaloTCs B TEHEPAIbHYIO COBOKYITHOCTh

b) He Bo3BpamatoTcs B reHepalibHYyI0 COBOKYITHOCTD

B) Bo3BpamaoTcs B reHepaibHyI0 COBOKYITHOCT U MOTYT MPHHSTH YYacTHE B JJabHEHIIIEM
otbope

I') nu6o BO3BpamaoTCs, JINO0 HE BO3BPAIIAIOTCS B TeHEPATIbHYIO COBOKYITHOCTD

74. I'paduueckas popma 3aJaHHsI 3aKOHA pACTIPEICICHUS CIIy4aifHON BEIMYUHBI — 3TO

A) mapabona b) npsamas nuHus B) oxpyxHOCTB I') nonuron
75. ... — 910 HamboJee YacTo BCTpeyaroieecss 3HaUeHUe BapUAHTHI.

A) menuana b) mona

B) pasmax BappupoBaHus I') cpennee 3HaueHne

76. ... — 9TO BapHaHTa, KOTOpas JCTUT BapHALIMOHHBIN Psi/l HA IBE paBHBIC YAaCTH
A) Menuana b) Mmona

B) pasmax BappupoBaHus I') cpennee 3HaueHne

77. ... —5TO pa3HOCTh MEXIy HauOOJNbIIEeH 1 HaMMEHbIIEH BapuaHTON

A) Menuana b) mona

B) pasmax BappupoBaHus I') cpennee 3HaueHue

78. ®opmyna Crepaxecca UIMEET BHL ...

A) k=3,32 Ign b) k=1+3,32 Ign B) k=1-3,32 Ign
79. Be1bopouHast cpeHsist BRIYUCISIETCS 110 popMyIie
k K K
o1 = -1

A) Xg == Xj-hj B) Xg =D _Xj -Nj B) Xg == > X¢-n;

nig i=1 Nz
80. BribopouHnas nucnepcus BBIYHCIsAETCs o opmyIie

K k k
= 1 - 1 -

A) Dg =Y (xi —Xg)%n; b) DB:HZ(Xi_XB)z'ni B) DB:HZ(Xi_xB)'ni

i=1 i=1 i=1

3.2. Bonnpocel Kk 3K3aMeHY M 3a4eTy B YCTHOI (popMme

Paznien 1. DaeMeHTHI IMHEHHON ¥ BEKTOPHOM anreOpbl

1. TTonsiTre u BUABI MaTpull. TpaHCIOHUPOBAaHHAS MaTpPUIIA.

2. Onepanuu HaJl MAaTPUIIAMU U UX CBOMCTBA.

3. O0OpaTHast MaTpHIla ¥ €€ CBOWCTBA.

4. OnpenenuTenb MaTPULIBI U €T0 CBOICTBA.

5. MuHopsI 1 anredpandeckue JOMOIHEHUS 3JIEMEHTOB onpeaenuTens. TeopeMa o pasio-
’KEHUU OTPEICJIUTENIS TI0 SJIEMEHTaM CTPOKU WIIM CTOJIOIA.

6. Pemenne cucrem nmuHEHHBIX ypaBHEHUN MeToaoM ["aycca.

7. Pemienuie cucTeM JIMHEHHBIX YPAaBHEHUI METOAOM OOpaTHON MaTPHIIBI.

8. Pemenne cuctem TUHEHHBIX YpaBHEHUM ¢ moMoIbio hopmyn Kpamepa.

9. Bekropsl. Onepanuu HaJl BEKTOPAMH U UX CBOWCTBA.

10. JlelicTBus HaJ BEKTOPAMH, 3alaHHBIMU CBOMMH KOOPJMHATAMH.

11. CxanspHoe npou3BeEHUE IBYX BEKTOPOB U €r0 CBONCTBA.
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12. BekTopHOE MPOU3BEACHHUE IBYX BEKTOPOB M €T0 CBOMCTBA.
13. CmemanHoe IpoOM3BEICHUE TPEX BEKTOPOB U €T0 CBOMCTBA.

Paznen 2. AnanuTtryeckasi reOMETpUs Ha MJIOCKOCTH U B IPOCTPAHCTBE
1. YpaBHeHue npsMOi Ha TUIOCKOCTH: CIIOCOOBI 3a/IaHus.

2. YpaBHEHHE TPSIMOM C YTIIOBBIM KO (DUITEHTOM.

3. O0mee ypaBHEHHE MPSMOM, €ro YaCTHBIC CIydYaH.

4. KpuBble BTOPOTro MOPAJIKA: OKPYKHOCTb.

5. KpuBble BTOporo nopsaka: 3JuIdIcC.

6. KpuBble BToporo nopsaka: runepoosa.

7. KpuBsie BTOpOTO TIOpsiiKa: mapabona.

Pasnen 3. Beenenue B aHanus

1. YucnoBkle MOCIIe0BaTEILHOCTH U CIIOCOOBI MIX 3aaHUSI.

2. [Ipenen yncnoBoii Mocaea0BaTeIbHOCTH. TeopeMbl 0 TIpeiesiax YHCIIOBBIX IMOCIeA0Ba-
TEJIbHOCTEMN.

3. [Ipenen pynkuu. HempepbIBHOCTH hYHKITHH.

4. IlonsTHE TPOU3BOIHOMN U €€ TEOMETPUUYECKUI CMBICII.

5. Teopemsl audpepeHIHnaATBEHOTO HCUUCICHUS.

6. [IpousBoaHast CI0XKHON U 00paTHON (HYHKIIMH.

7. Mudbdepennman GyHKIINU U €T0 TEOMETPUICCKUN CMBICIT.

8. UccnenoBanue GyHKIUN C TIOMOIIBIO IEPBOM MPOU3BOTHOM.

9. UccnenoBanue GyHKIHI C ITOMOIIBIO BTOPOU MPOU3BOTHOM.

Pasnien 4. nterpanbHoe ncunciaeHne QyHKIMM 0THON HE3aBUCUMOM MepeMEHHON

. IlepBooOpazHast GyHKLMS U HEOTIPEACICHHBII HHTETPal.

. Beruucnenue HeonpeaeneHHbIX HHTErPATIOB.

. MeTobl BEIYHCIICHHS HEOTIPEEICHHBIX HHTErPAJIOB: METO/I MOJACTAHOBKH.

. MeTozbl BEIYHMCIIEHHS HEOTIPEAEICHHBIX MHTETPAJIOB: METOI MHTETPUPOBAHHUS 110 YACTSIM.
. IHTerpupoBanue paunoHaIbHBIX ApoOeii.

. OnpeneneHHblil UHTErpal U €ro reOMETPUUYECKUN CMBICTT.

. ®opmyna HeroTona-JleitOHuma.

. [IpunosxeHus onpeAeieHHOro HHTerpasia; JyIMHA TyTH KPUBO, TUIOIIAIb INTIOCKON (UTy-
PBI, BEIYUCIICHHUE ITyTH, TPOUICHHOTO TOUYKOH, BRIYMCICHUE PA0OThI CHJIBL.

CONO O WN B

Pazgen 5. KoMiiekcHEIC mciia

1. KomruiekcHbIe Yncia U UX TeOMEeTpUIecKasi HHTePIpeTaIusl.

2. Paznuunbie (hOpMBI 3aITUCH KOMITJIEKCHBIX YHCET.

3. Onepanuu HajJ KOMIUICKCHBIMH YUCIIaMH, 3alTMCAaHHBIMU B aredpandeckoit popme.

4. Onepanuu HaJl KOMIUIEKCHBIMH YHCJIaMU, 3alTUCAHHBIMUA B TPUTOHOMETPUIECKOH hopme

Pazgen 6. DyHKIIMN HECKOIBKUX ITEPEMEHHBIX

1. ITonsTre GyHKIMOHATBHON 3aBUCIMOCTH MEX/y HECKOJIBKUMU ITEPEMEHHBIMHU.
2. Ilpenen u HEMPEPHIBHOCTH (PYHKITUU BYX HE3aBUCHUMBIX TIEPEMEHHBIX.

3. HacTHble TpOoN3BOIHBIEC (PYHKIINN HECKOIBKUX MEPEMEHHBIX.

4. DxcTpeMyMbl PYHKITUU JBYX HE3aBUCHUMBIX TIEPEMECHHBIX.

Pazgen 7. D1eMeHTHI TeOpHus BEPOITHOCTEH M MATEMATHUYECKOM CTaTUCTUKHI

1. KomOuHaTopuka: pa3MenieHus, CoueTanus, IepecTaHOBKU. Pa3Menienus, coueTanus u
MEPECTAHOBKH C OBTOPEHUSIMU. [IpumMepsl.

2. IlpenMeT ¥ OCHOBHBIE ONPEAEIECHUS TEOPUH BEPOSITHOCTEN.
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3. Knaccuueckoe onpeneneHue BeposiTHOCTH. CBOWCTBA BEPOATHOCTH, BBITEKAIOIINUE U3
KJIaCCHMYECKOro onpezaeneHus. [Ipumepsi.

4. CtatucTuyeckoe Onpe/iesieHne BEPOSATHOCTH, €r0 OCOOEHHOCTH U CBA3b C KIIACCUYECKUM
OIIpECIICHUEM.

5. 3aBUCHMBIE U HE3aBUCUMBIEC COOBITHSI. Y CIIOBHBIE M 0€3yCIIOBHBIC BEPOSTHOCTH.

6. TeopeMbl yMHOKEHUS BEPOSATHOCTEH.

7. TeopeMbl CI0KEHUS BEPOSITHOCTEN.

8. ®opmyna nonHoi BepositHocTH. Popmyna baiieca.

9.@opmyna bepnynnu. bunoMmuanbHoe pacnpenenenue. HaupeposiTHeliee 4nuciio nosiBiie-
HUH COOBITHS.

10. ITpubnmxenusie hopmynsl B cxeme bepuymu (bopmyna [Tyaccona, mokanbHas U UHTE-
rpajibHas TeopeMsl Jlamnaca).

11. Cnydaiinple BEeTUYHHBI U CITy4alHbBIE COOBITHS.

12. JluckpeTHble M HENPEPHIBHBIE CI1y4YailHbIE BEIMUNHBI. 3aKOH paclpeesIeHUs CIIy4aiiHON
BEJIMYUHBI U CITIOCOOBI €ro 3aJaHusl.

13. UucnoBble XapaKTEPUCTUKHU CIIy4aliHbIX BEJIUYUH.

14. MaremaTrnuecKkoe OKHAaHue CydaitHO BennunHbl. Ero cmbici u npumepsl. CBOMCTBA
MaTEMaTHYECKOIO OKUaHUS.

15. qucnepcus u cpeHee KBaIpaTUUEeCKOE OTKJIOHEHUE CITydallHOM BEJIMYMHBI. MIX cMBICI U
npuMepsl BbrurciaeHus. @opmyisl s BeaucieHus nucnepcun. CBONCTBA IUCIIEPCHH.

16. MaremaTrnueckoe OKHaaHue, JUCIIEPCUS U CpeIHEE KBAAPATHIECKOE OTKIOHEHUE Ya-
CTOTBI ¥ YaCTOCTH.

17. Baxueniue pacnpenesieHus: CIydailHbIX BETUYHH.

18. HopmanbsHoe pacnpenenenue. IoTHOCTE HOpMaNbHOIO paclpeAeacHs U €€ CBOMCTBaA.
OyHKIMSA paclpeeieHUs] HOPMAIbHO paclpeieICHHON CIIy4YalHOW BEJTUMYUHBI.

19. HopmupoBaHHOE (CTaHIapTHOE) HOPMAJILHOE paclpeiesieHuE.

20. ®ynknus Jlamnaca: rpaduk, CBOMCTBA, TAOIUIIBI.

21. BeposATHOCTb NONalaHnsl HOPMaJIbHO PACIIPEAEICHHON CIIy4aliHON BEJIMYMHBI B 3a]1aH-
HbI UHTEPBAJI.

22.BepoATHOCTb 33JaHHOTO OTKJIOHEHHSI HOPMAJIbHOM CIy4ailHON BEIMYMHBI OT CBOEr0 Ma-
TeMaTH4eCcKoro oxuaanus. [IpaBuno tpex curm.

23 3axoH 6onpmux yncen. HepaBenctBo UeOnimesa. Jlucnepcus cpeHero apupmernye-
CKOTO.

24. 3axoHn 6onpmux uyncen. Teopema YeOnimena. Teopema beprysm.

25. Cuctemsl clly4allHbIX BEJTMYMH. 3aKOH paclpeiesICHUsI IBYMEPHOU CITy4alHOW BEJIMYH-
HBI.

26. Cuctemsl Cily4aiiHbIX BETUYHUH. YNCIOBBIE XapaKTEPUCTUKN JBYMEPHOU CiIy4aiiHOHN Be-
JINYUHBI.

27. IlpenMeT ¥ OCHOBHBIC 33724l MAaTEMATHUYCCKON CTATHCTHKHU.

28. I'enepanbHass W BBIOOPOYHBIC COBOKYITHOCTH CIyYalHBIX BenuuuH. [lepBuyHas oOpa-
00TKa BHIOOPOUYHBIX JAHHBIX IPYNIHUPOBKA, TOCTPOEHUE THCTOTPAMMBbI pacIIpeIeieHUs CIydaiHbIX
BEJINYMH.

29. DMmupuyecKue MHTerpajibHas U auddepeHnnanbHas (QyHKIUM pacrpenesneHus. Mx
CBOMCTBA.

30. BbiOopouHbIE YHCTIOBBIE XaPAaKTEPUCTHKU CIIYYaWHBIX BEIUYHH (TOUYCYHBIE OILICHKH)
JTUCTIEPCUU, MATEMAaTHYECKOTO 0XKUJIaHUs, KO3(DPHUIIMEHTOB aCUMMETPHH, dKCIIecca, KOPPEALUH.

31. CrarucTuyeckue OLUEHKU apaMeTpoB pacrpeieieHus (CYIIHOCTh TEOPUH OLCHUBAHUA):
HECMEIIEHHOCTh, COCTOSATEILHOCTD, 3((HEKTUBHOCTh OIICHOK.

32. ToueuHble OLIEHKU: BEIOOPOUHAS CPEIHSS, TUCIIEPCHs], CpEIHEe KBaPaTUIECKOEe OTKIIO-
HEHHE.

33. ToueuHas oIeHKa reHepaIbHOM cpeHel 1o BEIOOPOYHON CpeHE.
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34. ToueyHas oneHKa reHepaibHOM qucnepcuu. «cnpaBieHHbIe» BHIOOPOYHAS TUCHIEPCUS

" CPCAHCC KBAAPATUICCKOC OTKIIOHCHHC.

35. nTepBanbHble OLIeHKH. TOYHOCTH OlIeHKH. JoBepuTebHast BEPOSITHOCTD.
36 HOBGpHTGHBHBIfI HUHTCPBAJI JI1 OICHKHW MATEMATUYCCKOTO OKHUIAHHUA ITPU U3BECCTHOM U

HCU3BCCTHOM O .

37. Pacnipenenenne CThIO/ICHTA.
38. JloBepuTenbHBI HHTEPBAI ISl OLEHKU CPETHEKBAAPATUYECKOTO OTKIOHEHHS HOpPMallb-

HOTO pacipeeseHHsI

3.3. O6pa3ubl KOHTPOJILHBIX PadoOT MO TeMaM

Tema Nel. Matpuusl. Onpenesnresiu

1 3 -2 3 -1 1 2 3
1. Janet matpunel 4={0 -1 4 |, B= , C:( 10 2).
5 2 6 4 0 .

Borunciuts: 1) 24 + BC:; 2) B' + C; 3) A% 4) AB + 4B; 5) B + 3C.
2. BBIYHCITUT CIIEAYIOIINE OTPEICTUTEIH:
3 -1 — -2 3 1 -
2 5 n‘ o1 5 1 &
1 -1 2 -
2 -1 3 4

3. Jlana matpuna: 4= (_23 %j Hokazats, uto (A1) 1=4.

4. OnpenenuTs NP KaKUX A CyIIECTBYET MaTpuila, 0OpaTHas JaHHOM:

2 A -
A=|1 3 4|,
-1 1 1
5. Haiitu Matpuity, 0OpaTHyIO MaTpuIIe:
-1 3 1
A=1 2 0.
3 -11

Tema Ne2. BekropHas ainredpa
JlaHbI KOOpAUHATEI YETHIPEX TOUYEK:

A(1;-3; 1), B(2; 1; 2), C(-1; 3; 2), D(1; 1; 3)
Haiitu:
1) KOOpAMHATEI BEKTOPOB AB, CD, 2AB +3CD ;
2) JUIMHBI BEKTOPOB AC, BD,2BC —34D ;

3) cKaspHOE IIPOM3BeNeHNE BeKTOpoB AB 1 AC;

4) KOCUHYC yIila MEXy BEKTOpaMu BC u BD;
5) MpOeKIMIO BEKTOpa AB Ha HalpaBJeHUe BeKTopa CD ;

6) BEKTOPHOE IPOM3BeeHHE BeKTOpoB AB n AD;

7) mnomaas Tpeyroabauka ABD;

8) cuHycC yri1a Mexk1y BeKTopaMu AB u CD ;

9) cMelaHHOE IIpou3BeeHne AB - CD-b,rae b=i —2j+4k;

10) o6veM mupamuasl ABCD, niuHy BBICOTHI, ONYIIIEHHOW U3 BEPIIMHBI B.

Tema Ne3. AnasmTr4yecKkasi reoMeTpus Ha IVIOCKOCTH
1. JlaHbl KOOPAMHATHI BEPIIMH TpeyroiabHuka ABC:
A(3; 2), B(-4; 3), C(-1; -2)
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Tpebyercs cocTaBUTh ypaBHEHUS:

1) cropons! AB;

2) menuanbl AK, TpOBEICHHON W3 TOYKHU A;

3) BeICOTBI BM, IpOBEACHHOMN U3 TOUYKHU B.

Crenartp yepTex B CHCTEME KOOPAMHAT.

2. JlaHo ypaBHEHHE KpUBOH 2-ro nopsaaka. [IpuBectu 3a1aHnHOE ypaBHEHHE K KaHOHUYECKO-
My BHULY, OII e/:[eJme THUI KPUBOW, HAUTH €€ XapaKTEPHBIC DJIEMEHTBHI.

1) 2x —4y 12x + 16y -6 =0;

2)3x* —6x—y+4=0;

3) x* + 4)° — 6x + 8y + 5 = 0, x—2y—5=0 — HAWTH TOUKH TIEPECCUCHHs KPHBOH W 3aTaHHOI
npsamoii. [TocTpouts B HCXOAHOM cCUCTEME KOOPIUHAT.

Tema Ned4. AHaMTH4YECKAsi TeOMeTPHS B IPOCTPAHCTBeE
Jlanbl KOOpAMHATHI TOYEK — BepIIUH nupamubl ABCD:
A(1; 3;6), B(2; 2; 1), C(-1; 0; 1), D(-4; 5; -3)
Tpebyercs:
1) Haiitu ypaBHeHUE T10ckocTH rpanu ABC,
2) cocTaBUTh NTapaMETPUUECKHE YPaBHEHUs TPSIMON 4B,
3) cocTaBUTh KaHOHWYECKHE YpaBHEHU BbICOTHI Ipamuibl DK, mpoBeieHHON U3 BEPLIMHbI

4) HallTH KOOpAMHATHI TOUKH niepeceuennsi DK u rpanu ABC;
5) naiitu yron S mexnay pedpamu AB u BC,

6) HaiiTh yrou y Mexay peopom AD u rpanpio ABC.

Crenarp yepTex MUpaMUAbl B CHCTEME KOOPMHAT.

Tema NeS. Ilpenen ¢pynxkuun
Beruncnauts npenensi:

. 2x%-x-10 . 2x%2 +5x% +4 V9-x-3
1) lim ———— 2) lim ——— 3) lim ——
x—>-2 X2 +3X+2 x—® 3x3 + 2x% +5 x—>0X+4-2
L2 x—1 2
4) lim sin” 6x 5 lim (ZX—BJ 6) lim 4x° —5x+1
x—0 4)(2 Xx—>oo\ 2X+5 X—>00 3)(_)(2_2
(2x2—x 1)? 8) lim A/x+1-33x+1) gy |jm L2COS2X
7) lim 3 X—>o0 x—0 Xsinx
x—>1x3 4 2x%2 —x -2

Tema Ne6. IlpousBognasi yHKUMHU U ee IPUMEHEHUe

1. HaitTu mpou3BOAHBIC MIEPBOTO MOPSIKA JAHHBIX (DYHKITHI, UCTIOJIBb3Ys TIPABUIIa BIYUCIIC-
HUA IPOU3BOJHBIX

1) y:2x5_i+1+3\/;; 2) yzﬁ-tgsx; 3)y= Inx ;
x3 X 4 —3cos x
4) y = (sin x) 9%, X = arcsin 2t, 6) y = x +arctgy.
54y, 1
1-4t%
2. BeraucnuTh npenensl, UCNoib3ys npaBuio Jlonurans:
(x—3)* : 1
2) lim x-sin—.

x>3sin’(x—3) ' X—0 X
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3. IToctpouts rpaduk Gpyukiuu Y = f(X), Hcmonb3yst o6IIyI0 CXEMY UCCIIENOBAHMS:
_4x® - 3x
4x* -1

Tema Ne7. HeonpenesieHHbIH 1 onpeae/ieHHbII HHTErpaJjibl

1. Boruucnute HeonpeaeneHHbIe I/IHTeraJ'IH'

1 1 xdx
1) [3* +3x —=)dx; 2) | = d 3) | —;
J@ +3x-) ) G I)X =
4) J‘(ZX_S)e?:XdX; 5) J‘ 7 3X X: 6) J‘ > xdx :
—4x+8 —5X+6

2. BeraucnuTh miaomaas GUrypsl, OrpaHUueHHON JTUHUAMU: Y = 2X — X2, y=-—

Tema Ne8. KoMiuiekcHbIe YHCIa
1. BoImOTHNTS AEHCTBUS CIOXKEHHS, yMHOXKeHus, nenenus ¢ K4z; =2+3i, 29 =3-2i.

2. Pemmuth ypaBHEeHUE X2 —4x.+5=0. Kopau n306pa3uts rpa@uiecku paanyc-BeKTOPaMHU.

20
1-i .
3. Bemmonnute nelictus Hag KY z = (1—] +it’s anreOpanyeckoit hopme. Pesynbrar
+i

3amucaTh B TPUTOHOMETPUUECKON U MOKa3aTeNbHOU opMax.

4. BBINIOJIHATE JOCHCTBUS Z = 6(C0819OO +1isin 1900) - 4(cos 40° +isin 400) B TPUTOHOMET-
puyeckoit opme. Pe3ynbTar 3anmucath B MOKa3aTeNbHOM U anreOpandeckoi hopmax.

5. Pemuth ypaBHEHUE x4 +2=0. KopHuu npencraBuTh Bo Bcex Tpex popmax v M300pa3uTh
rpaduyecKkn paanyc-BeKTOPaMH.

Tema Ne 9. DyHKIMH HECKOJbKHX MEPeMeHHbIX

1. Haitri momusii uddepentman Gpyskmun u=cos*(x’y+y’z" + zx%).

2. Haiitu muddeperiman 2-oro nopsiaxa ¢pyuxmun z=sin(xy* — y2).

3. HaifTy 4acTHbIC IPOM3BOIHBIEC OT CIOXKHOM (GyHKIMK 110 U, V: Z = X'y° | rie X = cos?(u+v),

y = sin*(u-2v).

4. HaiiTy 4acTHbIC IPOM3BOIHBIC OT HESIBHOM (YHKIHH 110 X, y: €22 + (x+y)? —yz® = 0.

5. UccnenoBath Ha SKCTpeMyM (PYHKITHIO Z = Y2 X° — 4xy + 9y2 + 3X — 14y + %,

6. Miccie10BaTh Ha YCTOBHBIH dKCTpeMyM (GyHKImO Z = X° + Y mpu X +y = 3 (x>0, y>0)
MetozioM Jlarpanxa.

Tema Nel(. Teopusi BeposiTHOCTeH

1. B rpynne 16 cryneHTok u 6 cryneHtoB. HailTu BEpOSTHOCTH TOTO, UTO CPEAM UYETHIPEX
HayTaJ BHIOPAHHBIX yYalIUXCs OKaXeTcs OJHA CTYJEHTKa U 3 CTyJeHTa.

2. Cpenu coTpyaHUKOB (upMbl 28% 3HAIOT aHTIMHCKUH 361K, 30% — Hemenkui, 42% —
bpaniy3ckuil; anrauiickuii 1 Hemeukuit — 8%, anrnuiickuil u ¢panmysckuii — 10%, HeMeukuii u
¢bpaniy3ckuit — 5%, Bce Tpu s3bika — 3%. HaiiTu BeposATHOCTH TOTO, YTO CIy4aifHO BBIOpPAHHBIN
COTPpYAHUK (UPMBI: a) 3HACT AHTJIMUCKUN WIIM HEMEIKHi; 0) 3HaeT aHTJIMHUCKUN, HEMEIKUNA WIIH
(bpaHIly3CKHii; B) HE 3HAE€T HU OJIUH U3 NIEPEUNCICHHBIX S3bIKOB.

3. B MarazuHe uMEIOTCS B NpOAake OJHOTHUIIHBIC H3JENIUs, W3TOTOBJICHHbIE JABYMS
3aBojgamu. 3aBogoM Nel wmsroromieHbl 60% wu3menuii, a OCTAIbHBIE M3TOTOBJIEHBI 3aBOJOM No2.
3aBoa Nel B cpenHeMm BbimyckaeT 2% Opaka, a 3aBog Ne2 — 5% Opaka. KakoBa BeposSTHOCTH TOTO,
YTO KYIUIGHHOE B MarasuHe u3/eJie OKaXeTcsi OpakoBaHHBIM?
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4. TIpou3BOAUTHCS UCIIBITAHUE MATH MPUOOPOB, KaXAbIH U3 KOTOPBIX BBIXOAMUT U3 CTPOS C
BeposiTHOCTBIO 0,1. Haiitu BeposiTHOCTH TOTO, YTO XOTs OBl ABa NMpUOOpa BBIAYT W3 CTPOSI NpHU
UCIIBITAaHUU.

5. ®abpuka Beimyckaer 70% wuznenuil Bbicmiero copra. HaiiTu BEpOsITHOCTH TOTO, YTO B
naptuu u3 1000 u3genuii 4ucio nepBOCOPTHHIX 3aKIOUEHO Mexay 652 u 760.

6. Haiitu maremaTnueckoe oXxuJaHue, JUCIIEPCHUIO M CPEAHEE KBaIPATUIECKOE OTKIOHEHUE
CIIy4aifHOM BEJTMYMHBI, 3IaHHON 3aKOHOM PacIpeeICHuUs:

X 2 3 B
p 0,1 0,6 0,3

7. HenpepbiBHas ciydaiiHasi BeIMYMHA 33/aHa (DYHKIMEW paclpenieieHus BeposTHOCTEH
F(x). TpeOyercs: a) HalTH MIIOTHOCTH pacrpeaeiacHus BepostHocted f(X), 0) HalTH MareMaTHue-
CKOE O’KHJAHUE, AUCIIEPCHUI0, CPENHEE KBAJPAaTUYECKOE OTKIOHEHHE; B) BBIYMCIUTH BEPOSITHOCTH
nonagaHus ciaydaiHol BenwunHbl B uHTEpBaI (1; 4); 1) moctpouTh Tpaduku GyHKIMHM pacrpese-
nenus F(X) u ruiotHOCTH pactpeneneHust f(X).

0, tne x <0,

X2
F(x)=<—,rme0< x<5,
(X) o5 A

1 rne x > 5.

Tema Nell. OcHOBBI MATEMATHYECKOH CTATHCTHKH
NzBectHsl X,, X,, ..., X, —pe3yabTaTbl HE3aBUCUMbIX HAOJIOJCHUN HaJ| Clly4yailHON BelH-

YUHOM X.
3aganue

1. CrpynnupoBaTh 3TH JaHHbIE B UHTEPBAJIbHYIO Ta0IHILY.

2. [ocTpouTh TUCTOTPAMMY, MTOJIUTOH YACTOT M SMIIUPUIECKYIO (DYHKIIUIO pacTpeiesICHus.

3. HaiiTu 1 mocTpouTh MOy U MEJIMAHY.

4. HaiiTu HECMEIIEHHYIO OLIEHKY MaTEMaTUYECKOTO 0’KUJIAHUS U AUCIIEPCUH CIIy4allHOH Be-
JINYUHBI X.

5. HaliTu MHTEpBAJIbHBIE OLIEHKU MAaTEMAaTUYECKOTO OKUJIAaHUS U TUCIIEPCUU CIIyYalHOU Be-
nuuuHbl X ¢ HagexHocThio ¥ = 0,99 u y =0,95.

4. METOAUYECKUWE MATEPHAJIBI, OITPEJEJIAIOLIUE IMTPOLEAYPbI OLHIEHNBAHUA
3HAHWM, YMEHM, HABBIKOB U (MJIN) OITbITA JESATEJIBHOCTH, XAPAKTEPU3Y-
FOILIMX DTAITbl ®OPMUPOBAHU S KOMITETEHII

JleKiM OILIEHUBAIOTCSI IO IOCENIAeMOCTH, aKTHBHOCTH, YMEHHIO BBIICIHUTH TJIABHYIO
MBICJIb.

JlaGopaTopHbIe 3aHSTHs OIIEHUBAIOTCS MO CAMOCTOSTEILHOCTH BBIIOJIHEHHSI PaOOTHI, Tpa-
MOTHOCTHU B O(bOpMJIeHI/II/I, MMPaBUJIBHOCTHU BBITIOJIHCHUS.

CamocrosiTenpHas padoTa OIIEHUBAETCS 1O KAYeCTBY M KOJIMYECTBY BBITIOJTHEHHBIX JTOMAIII-
HUX WJINA KOHTPOJBHBIX PabOT, IPaMOTHOCTH B O()OPMIICHUH, TPABUIBHOCTH BBITIOJTHEHUSI.

[TpomexyTouHas aTTecTanus IPOBOJUTCS B GOpME IK3aMeHa.

I[J'I}I MOJIY4YCHHA 3a4CTa CTYACHT OYHOI'O O6y‘-IGHI/I$I AOJIKCH B TCUCHUC CCMCCTpa aKTHUBHO
MOCEIIATh JICKIIMH U IPHHAMATh Y9acTUE B 00CYKICHUU BOTIPOCOB KACAIOIIUXCS H3y4aeMOM TEMBI,
BBITIOJIHUTH U 3allTUTUTH OTYUECTHI 110 Ha60paTOpHBIM pa60TaM.

Jlnist monmydeHus 3a4eTa CTYJCHT 3a09HUK JOJDKEH HAlKMCaTh KOHTPOJIBHYIO paboTy, aKTHBHO
MoCCHIaTh JICKIUU U NTPUHUMATL y4aCTHUC B OGCY)KI[GHI/II/I BOITPOCOB KaCaromunxcs HSanGMOﬁ TEMBI.

Kpurepuu oneHkn 3K3aMeHa MOTYT OBITH TMOJYYEHBI B TECTOBOM (popMme: KOJIMUYeCTBO Oai-
JIOB WJIM YOOBJICTBOPHUTCIILHO, XOPOIIO, OTJIMYHO. I[J'I}I MOJIYYCHHA COOTBCTCTByIOH_IGI\/'I OLCHKHN Ha
3a4eTe WM SK3aMEHE MO KypCy HCIONIb3YeTCsl HAaKOMHUTENbHAs CHUCTeMa 0alIbHO-PEUTHHTOBON pa-
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00TBI CTYAECHTOB. MTOroBast OljeHKa CKJIa[bIBACTCS U3 CyMMbI OAJUIOB WIIM OLIEHOK, MOJY4YEHHBIX 110
BCEM pasjiesiaM Kypca U CyMMbI OaJlsIOB MOJIyY€HHOM Ha 3a4eTe WM dK3aMEHE.

Tabmuua 4.1 - Kputepun oLeHKH ypOBHSI 3HAHUH CTYACHTOB C MCIIOJIB30BAaHMEM TecTa Ha
3a4yeTe WIN 3K3aMeHe N0 y4eOHOM JUCHUIUINHE

Ouenka XapakTepUCTUKUA OTBETA CTYJICHTa
OTan4HO 86-100 % mpaBUIBHBIX OTBETOB
Xopo1o 71-85 %
Y 10BIETBOPUTETHLHO 51- 70%
HeynosnerBoputensHo Menee 51 %

OneHka «3a4Te€HO» COOTBETCTBYET KPUTEPHUSM OLIEHOK OT «OTIUYHO» JI0 «yAOBJIETBOPH-
TEIBHOY.

OrneHKa «He 3aY4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HE YJOBJIETBOPUTEIBHO.

KonnuecTBo 0amioB U OlEHKAa HEYTOBIETBOPUTEIHHO, YIOBIETBOPUTEIHHO, XOPOIIO, OT-
JUYHO OINPEAEIAIOTCSA MPOIrPaMMHBIMM CPEACTBAMM 10 KOJIMYECTBY IPABWIBHBIX OTBETOB K KOJIU-
YeCTBY CIIy4aifHO BBIOPaHHBIX BOIIPOCOB.

Kputepuu oneHrBaHusi KOMIIETECHIIMNA CIETYIOIINAE

1. OTBETHI UMEIOT NOJHBIE PELIEHUS (C MPAaBUIBHBIM OTBETOM). VX cozmepikaHne CBUIETENb-
CTBYET 00 YBEPEHHBIX 3HAHUSIX OOYYAIOIIETOCS M O €ro YMEHHUH periaTh NpopecCHOHAIbHBIC 3a/1a-
9H, OI[CHUBAETCSI B 5 6a/UI0B (OTIMYHO);

2. bonee 75 % oTBeTOB MMEIOT MOJIHBIE pelIeHUs (C MpaBWIbHBIM O0TBeTOM). MX comepika-
HUE CBUJIECTENIBCTBYET O JOCTATOYHBIX 3HAHUAX O0YYArOIIErocsl U €ro YMeHHUH pemaTh npogeccuo-
HaJbHBIC 3a7a4K — 4 Oasia (XOopoIo);

3. He menee 50 % oTBETOB MMEIOT MOJIHBIE pelIeHus (C MpaBHILHBIM 0TBeTOM). MX coxep-
KaHHe CBUIETEIbCTBYET 00 YAOBIETBOPUTENIBHBIX 3HAHUSIX 00YYAIOIIErocst U O €ro OrpaHUYEHHOM
YMEHUU pelaTh MpodecCHOHANbHBIC 33/1a4H, COOTBETCTBYIOIINE €ro Oyaymiel kBanudukanuu — 3
Oaa (YI0BIETBOPUTEIIHHO),

4. Menee 50 % OTBETOB MMEIOT PEILIEHUS C IPABUIBHBIM OTBETOM. VX conep)kaHue cBuae-
TETBCTBYET O CIA0BIX 3HAHUSAX O0YYaIOIIEroCs U O €r0 HEYMEHUH PelIaTh NpodecCHOHANTbHBIC 3a-
nauu — 2 6asia (HeyI0BIETBOPUTEIBHO).
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