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1. IEPEYEHb KOMITETEHII C YKA3BAHUEM STAIIOB UX POPMHNPOBAHIS B
IMPOLECCE OCBOEHM OBPA30OBATEJIBHOU ITPOI'PAMMUBI

B pesymbrare ocBoenus OIIOIl GakanaBpmara mo HampaBieHuio oOydenus 20.03.01
TexHocdepHas 6e30macHOCTb, HanpaBieHHOCTh (Tpoduib) «IlokapHas u MpoMBIIITIEHHAs! 0€30IaCHOCTb
B UPE3BBIYANHBIX CHTYAIUSIX», 00YUAIONIHIACS JOJDKEH OBJIAJCTh CICAYIOUIMMH KOMIICTCHITHSIMH.

Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

Kon wu  HammenoBanue | Kog u HanMeHoBaHue | [lepedeHn TUTAHUPYEMBIX
KOMIIETEHLINU HHIUKATOP JOCTUKEHHMS | pe3y/IbTaTOB OOydYeHus IO
KOMIICTCHITHH JIICITATUTAHE
OIIK-1. Croco6en | OIIK-1.4 Cnocoben pemath | 3Hams: OCHOBHBIC 3aKOHBI
YUUTHIBATh ~ COBPEMEHHBIC | THIIOBBIC 3ajjauu | MaTeMaTHKH, B  o0ObeMe,
TEHJICHLIUU pa3BuTHs | npodecCuoHaATbHOM HEOOXOAUMOM I pEHICHUS
TEXHUKA W TEXHOJIOTUH B | IEATCILHOCTH CBS3aHHOM C | TUIOBBIX 3aqad B 00JacTH
obnactu TEXHOC(EPHOH | 3allUTON OKpYyKarollel cpeibl | 0e30macHOCTH
0€30I1aCHOCTH, u 00ECIIEYCHUEM | TEXHOJOTHUECKUX MPOIECCOB
U3MEPUTEIBHOM U | 0e30IaCHOCTH  YeJIOBEKa Ha | U IPOHU3BOJICTB
BBIUMCIUTENFHON TEXHHUKH, | OCHOBE 3HAHMM  OCHOBHBIX | YMemp: IPUMEHSATH
I/IH(l)OpMaIII/IOHHI)IX 3aKOHOB MAaTEMATHYCCKUX, | OCHOBHBIC 3aKOHBI
TEXHOJIOTUH TPH PEIICHUH | €CTECTBEHHOHAYYHBIX MU OOIIE | MAaTEeMATHKHU JUIs PEUICHUS
THUIIOBBIX 3aJa4 B o0JacTu HpO(l)eCCI/IOHaJH)HI)IX TUIIOBBIX 3aJ1a4 B O6HaCTI/I
npodeccuoHaIbHON JUCLUTUIMH. Oe3onacHoCcTH
NeSITETbHOCTH, CBSI3aHHOM C TEXHOJIOTUYECKUX MPOIECCOB
3aIUTOM OKpy>Karomien U TIPOU3BOJICTB
cpenpl W o0ecrieyeHueM Bnaoemus: HaBBIKaMU
0€30I1aCHOCTH YeJIOBEKa UCMOJIb30BaHUSI  OCHOBHBIX

3aKOHOB MAaTeMaTUuKHu JJIA
pellieHrs TUIOBBIX 3a71a4 B
obnactu 0€e30MmacHOCTH
TEXHOJIOTHYECKHX IMPOIIECCOB
nu HpOI/ISBOI[CTB




2. OIIMCAHUE TIOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMS KOMITETEHIINIA
HA PA3JIMYHDBIX OTAITAX UX ®OPMHUPOBAHN A, OIIMCAHUE IIKAJI ONEHNBAHUA

Tabmuma 2.1 — Ilokasarenu W KpUTEpPHH ONpENEICHUS YPOBHS CHOPMHUPOBAHHOCTH
KOMIICTCHITUH
KOI[ )51 HnaHpreMble KpI/ITepI/II/I OLICHUBAHUs PE3YJILTATOB 06y‘leHI/I${
HAUMEHOBAHUE | PE3YJIHTATHI 2 3 4 5
HHAUKATOP O6yLICHI/I$I
JOCTHUIKXCHUA
KOMIICTCHIIU
OIIK-1.4 Bnamo: OTCyTCTBYIOT Cdopmuposansl | ChopMupoBaHEL, CdopmupoBansl
Criocoben OCHOBHBIE MIPEJCTABICHAS | HETIOJHBIC HO coJepKaT | TOJHBIE "
00 MPEJCTABICHUS | OTICIbHBIC CHCTEMATHYECKHUE
peumars 3aKOHBI
OCHOBHBIX 00  OCHOBHBIX | MPOOEIBI MpeACTaBICHUS 00
THUIIOBBIC MaTEMAaTUKH, B | 3axonax 3aKOHAX IPEACTABNECHNS 06 | OCHOBHBIX 3aKOHAX
3aJa4uu O6L€Me, MaTeMaTHKHU, B | MaTeMaTUKWU, B | OCHOBHBIX 3aKOHaxX | MaTeMaTHUKH, B
Hpo(beccp[()Haﬂ HEoOXoauMoM | obbeMe, o0BeMme, MaTeMaTHKH, B | oObeMe,
BHOI JUISL  pelIeHus HEOOXOUMOM HEOOXO0UMOM o0beMe, HEOOXOJUMOM IS
UL  peUmIeHHs | Il peIICHHs | HeOOXOAMMOM Ul | PEIICHHS THIIOBBIX
ACATCIIBHOCTHU THUITIOBBIX
o TUTIOBBIX 3ajad | THIOBBIX 3a7ad | pelICHWs THUIOBHIX | 3a4a4 B 00JacTu
CBA3aHHOMU C 3ajaa4 B g obnactu | B obiactu | 3amau B 00JacTH | GE30MACHOCTH
3alIUTON obnactu 6e30MacHOCTH 06e30MacHOCTH 0€e30IacHOCTH TEXHOJIOTHYECKUX
OKpY KaroIen 0€30IMACHOCTH | TEXHOJOTHYECK | TEXHOJOTMYECK | TEXHOJOTHICCKUX MIPOIIECCOB H
cpelsl U TeXHOJIOrnyec | UX MPOLECCOB U | UX MPOLECCOB U | IPOLECCOB U | IPOH3BOJICTB
MIPOU3BOJICTB MIPOU3BOJICTB MIPOU3BOJICTB
o0ecrie4eHrneM | KHX MPOIECcCOB
6630HaCHOCTI/I " IpOU3BOJACTB
YCJIOBCKA Ha
OCHOBE 3HaHUM
OCHOBHEIX Ymuemn: He ymeet | Ilpogemonctpu | IIponemonctpupoB | IlpogemoncTprpos
SAKOHOB IPUMEHSTh MIPUMEHSTH POBaHO B LIEJIOM | aHO B LIEJIOM | aHBl BCE OCHOBHBIE
OCHOBHBIE OCHOBHBIE YCIIENIHOE, HO | YCIEIIHOE, HO | yMEHHUs
MAaTEMaTHICCK 3aKOHBI HE cojiepKaiiee MPUMEHSTH
ux, 3aKOHBI MaTeMaTHKH CHUCTEMATHUYECK | OTHEIbHEIE OCHOBHBIE 3aKOHBI
eCTeCTBEHHOHa | MAaTCMAaTHKH JIA pemeHus | o¢ YMEHHE | MPOOEeHl, MaTEMaTHUKH A
YUHBIX H o0uge | VIS pEIIEHNS TUIOBBIX 3aJa4 | IPUMEHSTh YMEHHE MPHUMEHAThH | PEIICHHS] THIIOBBIX
THTIOBBIX B 001acTH | OCHOBHBIE OCHOBHBbIE 3aKOHBI | 3a7a4 B 00JacTH
npogeccronan
32134 B 0e30macHOCTH 3aKOHBI MaTeMaTuKd s | O€30IacHOCTH
bHBIX - TEXHOJIOTHYECK | MaTeMaTUKH pELICHUs] THIOBBIX | TEXHOJOTHYECKHX
JOUCLIUILINH. obsactu WX TIPOLIECCOB W | IUII  pEIICHUS | 3a4a4 B OOJACTH | MPOIECCOB H
0€30I1aCHOCTH IPOU3BO/JICTB THIOBBIX 3aj1ad | 0e30IMacHOCTH MpOU3BO/ICTB
TEXHOJIOTHYEC B 00JIaCTH | TEXHOJIOTHYECKHUX
KHX IPOIECCOB 0e30IMacHOCTH MPOIIECCOB i
TEXHOJIOTHYECK | TPOHM3BOJICTB
nu HpOI/ISBOJICTB
HX TPOIECCOB H
MIPOU3BOJICTB




Bnaoempo: He Brageet | [Ipogemonctpu | Ilpomemonctpupos | IIpomeMoHCTpHpOB
HABBIKAMU HaBBIKAMHU poBaH aHBI 0a30BbIC | aHBI HaBBIKA
WCTIONB30BaHUS | MUHUMAJIbHBIHA HaBBIKA HCTIOB30BaHUS
HCITOJIB30BaHU
OCHOBHBIX Ha0Op HABBIKOB | MCIIOJIE30BaHUA OCHOBHBIX 3aKOHOB
A OCHOBHBIX | s3axom0B HCIIONB30BAHMS | OCHOBHBIX 3aKOHOB | MATEMATHKH  JUIS
3aKOHOB MaTeMaTHKH OCHOBHBIX MaTeMaTHKH IS | peIIeHHUs THIIOBBIX
MaTeMaTUKU UL PEUICHHs | 3aKOHOB pelIeHNs THUIOBBIX | 331a4 B o0OJacTu
I pelueHps | TAMOBLIX 3a%ad | MaTeMaTHKH 3amau B oOyacTH | OE30MacHOCTH
THIIOBBIX B obOnacté | s pemieHus | OE30MacHOCTH TEXHOJIOTUYECKUX
0e30macHOCTH TUTOBBIX 3a7a4 | TEXHOJIOTMYCCKHUX MPOIIECCOB u
3ajaq B | rexmomornueck | B 00J1acTu | mpoIEeccoB U | IpOM3BOACTB  0Oe3
o0OJactu UX MpOLECCOB U 0e30MacHOCTH MIpOU3BO/JICTB onboK "
0e30MaCHOCTH | MPOU3BOJCTB TEXHOJIOTHYECK | C HEKOTOPHIMU | HEIOYETOB
TeXHOIOTHIEC HX TIPOLIECCOB W | HEIOYETaAMHU
TIPOU3BOJICTB
KHX ITPpOLECCOB
C OIMUOKaMHu
1 IPOU3BOJICTB

Onucanue Kaabl OLICHUBAHUSL:

1. Ouenka «HEyIOBJIETBOPUTEIBHO» CTABUTCA CTYINEHTY, HE OBJAJEBLIEMY HU OJHUM H3
AJIEMEHTOB KOMIIETEHIIH, T.€. OOHAPYKUBLIEMY CYIIECTBEHHbIE MPOOENbl B 3HAHUU OCHOBHOI'O
OpOrpaMMHOr0 MaTepuaja IO JAUCLUUIUIMHE, AOMYCTHBILEMY IPUHIMINAIBHBIE OLIMOKU IMpHU
IPUMEHEHUN TEOPETUYECKUX 3HAHWM, KOTOpbIE HE MO3BOJISAIOT €My MIPOAOKUTH OOyYEeHHE WIIU
OPUCTYIUTh K IPAKTUYECKOH JeATeNbHOCTH O€3 JONOJIHUTENbHOW MOJArOTOBKM IO JTAHHOH
JUCLHUTIIINHE.

2. OneHka «yJoOBJIETBOPUTEIBHO» CTAaBUTCA CTYACHTY, OBJIAJEBUIEMY D3JIEMEHTAMU
KOMIIETCHIIUM <«3HaTh», T.C. IPOSBUBIIEMY 3HAHUS OCHOBHOI'O IIPOrPAMMHOIO Marepuayia Io
JUCLUIUIMHE B o0beMe, HEoOXOAMMOM Ui IOCHEAYIOIEro OOydeHuss U MpeacToslen
IIPAKTUYECKOW JESATEIBHOCTH, 3HAaKOMOMY C OCHOBHOM PEKOMEHIOBAaHHOM JIMTEPATYPOH,
JIOMYCTUBIIIEMY HETOYHOCTH B OTBETE Ha 3K3aMeHe, HO B OCHOBHOM 00J1aai01eMy HEOOX0IMMBbIMU
3HAHUSMH JUISl UX YCTPAHEHUS IPU KOPPEKTUPOBKE CO CTOPOHBI 3K3aMEHATOPA.

3. OneHka «XOpouio» CTaBUTCS CTYJEHTY, OBJIAIEBLIEMY 2JIEMEHTAMH KOMIIETEHIIUN «3HATh)
U «yMETb», MPOSBUBLIEMY IIOJIHOE 3HAHUWE IPOrPAMMHOIO MaTepuajla IO JIUCHMIUIMHE,
OCBOMBIIIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JIUTEPATYpy, OOHAPYKUBIIEMY CTaOWIIbHBIM XapakTep
3HAHUW M YMEHUH M CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY NMPUMEHEHHIO U OOHOBIIEHUIO B XOJI€
HOCJIEIYIONEro 00y4eHUs ¥ MPAKTUYECKON 1eATEIbHOCTH.

4. OueHka «OTIUYHO» CTaBUTCS CTYJIEHTY, OBJAJEBIIEMY JJIEMEHTAaMU KOMIIETEHIIUU
«3HAThY», KYMETb» U «BIAAEThY», NPOSIBUBIIEMY BCECTOPOHHUE U TITyOOKHE 3HAHUS MPOrPaMMHOI0
Marepyaja I0 JUCUUIIIMHE, OCBOMBIIEMY OCHOBHYIO U JOIOJHUTENIBHYIO JUTEPATYPY,
OOHapyXHBIIEMY TBOPYECKHE CIOCOOHOCTM B MOHMMAHHUU, H3JIOKEHUU U TMPAKTHUECKOM
UCIIOJIb30BAHUH YCBOCHHBIX 3HAHUI.

5. OneHka «3a4TE€HO» COOTBETCTBYET
«YIOBJIETBOPUTEIILHO.

6. OneHka «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HEYOBJIECTBOPUTEIBLHO)
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3. TUTIOBBIE KOHTPOJIbHBIE 3AJTAHNM A NJIM MHBIE MATEPUAJIBI, HEOBXO/INUMBIE
JUIS OLIEHKHY 3HAHWI, YMEHUIM, HABBIKOB U (MJIN) OIThITA JEATEJILHOCTH,
XAPAKTEPU3VYIOIIMX STAIBI ®OPMHUPOBAHM I KOMITETEHIIMI B ITPOLIECCE

OCBOEHHU S OBPA3OBATEJIBHOM ITPOI'PAMMEI

Bomnpocel k 3k3aMeHy H 32a4eTy B TeCTOBOM GopMe

Pasznen 1. DieMeHTHI JIMHEWHOU ¥ BEKTOPHOM anreOpul

1. Cuctema nuHeHHBIX anreOpanyecKux ypaBHEHUH HAa3bIBA€TCS COBMECTHOM, €CIU



A) OHa HE UMEET HU OJTHOTO PELICHUS

b) ona umeet XoTs ObI OJTHO pelieHue

B) eciiu cBOOOHBIE UIEHBI ATOW CUCTEMBI PABHBI HYJIIO
I') eciu paHT MaTpUIBl 3TON CUCTEMBI paBeH 1

2. CucreMa JIMHEWHBIX alredpandeckux ypaBHEHUN HA3bIBACTCS HECOBMECTHOM, €CITU
A) OHa HE UMEET HU OJTHOTO PELICHUs

b) ona umeet XoTs ObI OJTHO pelieHue

B) eciiu cBOOOHBIE UIEHBI ATOW CUCTEMBI PABHBI HYJIIO

I') eciu paHT MaTpHIBI 3TON CUCTEMBI paBeH |

3. Cucrema JIMHEHHBIX aIreOpandecKuX YpaBHEHUN Ha3bIBACTCS OIMPEACICHHOM,
€CIIU:

A) paHT 3TOM cHCTeMBbI paBeH |

b) eciiu oHa nMeeT eIMHCTBEHHOE pEIlIEHNE

B) ecnu ona umeet 60see 0HOTO peLICHUS

I') ecniu oHa He uMeeT perieHui

4. Cucrema TMHEWHBIX alreOpanyeckux ypaBHEHUN HA3bIBACTCsl HEONPEAEICHHOM, €CIIU
A) paHr 3TOH cHCTeMBI paBeH |

b) eciiu ona uMeeT eIMHCTBEHHOE pEIlIEHNE

B) eciun oHa nmeer 6os1ee 0THOTO peLIeHUs

I') ecniu oHa He uMeeT perieHui

5. Teopema Kponekepa-Kanemnu yTBep)KmaeT, 4ToO CHCTeMa JUHEHWHBIX anreOpanyecKux
ypaBHEHUH AX = B COBMECTHA TOT/Ia U TOJIHKO TOT/a, KOTJa

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

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

6. Ilycte pnaHa cucreMa JIMHEHHBIX ainreOpayeckux YypaBHEHMH AX =B U
r(A) =r(A/B) =n rje n-uncno Hen3BeCTHBIX cucTeMbl. Toraa:

A) cuctema He onpeeieHa

b) cucrema coBMecTHa U omnpeienieHa

B) cucrema onHopoiHas

I') cuctema coBMecTHa U He orpezeseHa

7. Ilycte JnaHa cucTeMa JIMHEHHBIX —alreOpandyeckux ypaBHEHMH AX =B U
r(A) =r(A/B) <n rpe n-uncno Hem3BeCTHBIX cucTeMbl. Toraa:

A) cucteMa He olpeseneHa

b) cucrema coBMecTHa U omnpeienieHa

B) cucrema onHopoiHas

I') cuctema coBMecTHa U He orpezesieHa

8. CucreMa TMHEMHBIX anreOpandyeckux ypaBHEHHH AX = B HECOBMECTHA TOTJa, KOTJa:
A) r(A)=r(A/B) B) r(A) # r(A/B)
B) r(A)<r(A/B) I) r(A)>r(A/B)

9. JIro6ast HeBBIPOXKICHHASI MaTpULIa UMEET OOPaTHYIO MATPUILy CIEIYIOIIETO BUA:



Ay Ay Az Ay Ay Az

A) A7 =ﬁ' Ay A Az B) ATl =|Al-| 4p Ay A3
Az Axz A3z Aiz Axz Asz

Ay Ay A3z Ay A A

B) A™! " Ay Ay A3y N al= L Ay Ay Ay

‘AT‘ Ai3 Ay Azz 4

10. Eciu A u B - xBagpaTHble MaTpulbl, 4 - HEBBIPOXKAECHHASA, TO PEUIEHHE MaTPUYHOTO
ypaBHEHUS AX = B WMEET BUJ

A) X=B-A"! B) x=4al.B B) x=A"!.p7! I X=A-B!

11. Tpu BexkTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOMIUIAHAPHBIMU, €CJIU OHU
A) nexaT B 0IHOM IJIOCKOCTH WJIM Ha NapaljIeNIbHbIX MJIOCKOCTSAX

b) nexat Ha ogHOMN IPSIMOM WJIM Ha MapajlIeIbHBIX NMPAMBIX

B) umeroT paBHbIE AJTMHBI M TAPAIUIEIbHBI IPYT APYTY

I') umeroT paBHbIE IJIMHBI U JIEXKAT B OAHON IUIOCKOCTH

12. lga Bextopa & nu g Ha3bIBAIOTCS KOJIMHEAPHBIMU, €CIIM OHU
A) nexar B 0IHOM IIOCKOCTH WJIM Ha NapaJuIeIbHBIX TIOCKOCTSIX
b) nexxar Ha o1HOM MPsIMOI MM Ha MapajUIeIbHBIX MPSIMbIX

B) umeroT paBHbIE IMHBI U HapajuIeabHbL APYT APYTY

I') uMeroT paBHbIE JUIMHBI U JISKAT B OAHOM MJIOCKOCTH

13. JIpa BexTopa & u g Ha3bIBAIOTCS PABHBIMU, €CIIU OHU
A) KoJUTMHEeapHbIe, UMEIOT PaBHbIE ITTMHBI U HAIIpaBJIEHHE
b) umerot paBHbIE JJIMHBI

B) umeroT paBHbIE 1IMHBI U KOJJTUHEAPHBIE

I') uMeroT paBHbIE JUTMHBI U JIEKAT B OAHOM MIOCKOCTH

14. Monynb BeKTOpa b= (ay.ay,a;) grquensercs no bopmye:

A) |c%:a)26+a§+ag b) |ﬂ=,/ax+ay+az
B) m = \/ax2 +01y2 +az2

D) |’%=\/"x "dy-dg

15. CkansipHoe NpOM3BENEHUE [BYX BEKTOPOB b= (ay.ay.a;) y gz(bx’by’bz)
BBIYHCIIIETCS IO (hopmyJie:

A) g-g=ax by +ay-by+a,-b, B) g'gzax “ay-a; +by-by-b,

B) g-g:\/ax “ay-a, +\/bx by b, I g-g:\/ax +ay +a, +\/bx +by +0, ‘

16. KocuHyC yriia o MeXIy BEKTOpaMu & 1 g BBIUUCIISIETCS 110 hopMyIie:

: B+l Exb B.b
Cosa = Cosa = Cosa = Cosa =
A) M B) m B) |£’H I |‘%+‘

17. BeKTOPHBIM IIPOM3BEICHAEM ABYX BEKTOPOB & H g HAa3bIBAETCS:



A) Tpernii BekTOp &, JUIMHA KOTOpPOTO YHCIGHHO paBHA IUIOMIAM TApajieNorpaMMa,
IIOCTPOGHHOTO HA BEKTOpax & WH KaKk Ha CTOpPOHAX, HAMpaBJICHHBIA MEePHIECHINKYIIPHO

TLIOCKOCTH, 00pa30BaHHON BEKTOpaMH & 1 };
B) tpermii BekTop &, IIMHA KOTOPOrO UHCICHHO paBHA ILIOMAIM TPEYroIbHHKA,

IMOCTPOCHHOI'0O Ha BCKTOpax 5 u g KaK Ha CTOpOHax, HaHpaBJ’ICHHHﬁ MNCPIICHAUKYIISIPHO

TIOCKOCTH, 00pa30BaHHOI BEKTOpaMH & u
B) Tpernii BekTop &, JIMHA KOTOPOrO UMCIEHHO paBHA ILIOMIAJM TPEYroIbHHKA,

MMOCTPOCHHOI'0 Ha BCKTOpPax 5 n g KakK Ha CTOpOHaXx, HaHpaBJICHHBIﬁ napauiCjibHO ITIJIOCKOCTH,

00pa3oBaHHOM BEKTOPAMH & 1 b
') TPeTH# BEKTOp £, mmuHa KOTOPOTO UMCIEHHO paBHA IUIOMANH MapauIeNorpamMma,

IMOCTPOCHHOI'0 Ha BCKTOpax &J n g KaK Ha CTOpPOHax, HaHpaBJ’ICHHBIfI MmapauiCJIbHO IINIOCKOCTH,

06pa30BaHHOM BeKTOpaMu & 1

18. TInomamp TpeyroabHHKA, MOCTPOGHHOIO HAa BEKTOpax & M b , BBIYUCIIAETCS IO
dbopmyre:

x 5 =14 5§ =2l B S =[8-5 r S =3Eb

19. ®opmyia BeIYUCIIEHUS BEKTOPHOTO MIPOU3BEICHUS BEKTOPA = (ay.ay.a;) Ha BEKTOD

g: (bx’by ’bZ) HUMECT BU:

Bpffy st acle for alp
A) by by |bx b by by

gxgzax azlp_ay aZ}ngax ayf
B) by bl |by b[" |by by

Bxb =l Pt dap e e
B) by by bx bz by bz

Q

a a a a a
Bub-|r lp_fon oo Joc e

) Y

20. Ecom BexTopa 5’:(ax ysdz) y b =(bx,by.b;) KOJUIMHEApHBIE, TO CIPABEIIUBO
CJIEAYIOLIEE PABEHCTBO:

ay _ Cly a,

A) by by, b, B)ax-bx+ay~by+az~bz=0

B) @x by +ay by +a; b, =1 o 8- =0

21. Ecnu BekTopa b= (ay,ay.a;) , g =(bx,by.b;) NEPIEHIUKYIISPHBL, TO CIIPaBEAJINBO
CJIEAYIOLIEE PABEHCTBO:

ax_ay_az

A) by by, b, B) ab, +ayby+ab, =0

B) axby+ayby, +ab, =1 n |(%w =0



22. CMEIIaHHBIM TPOU3BEACHUEM TPEX BEKTOPOB &, g u & HaseiBaeTcs:

A) ckansgpHOe MPOU3BEACHNE BEKTOPHOIO IPOU3BEICHNUSI BEKTOPOB 8 u g Ha BEKTOP ¢
b) ckanspHoe npousBeeHNe CyMMbl BEKTOPOB 8 u 5] Ha BEKTOP &

B) BekTopHOE ITpou3BeeHNE BEKTOpA 4 na CYMMY BEKTOPOB g u

I') ckansipHoe mpou3BeIeHHE BEKTOPa 4 na CyMMY BEKTOPOB g ul

23. CMemaHHOe IPOM3BENEHUE TPEX BEKTOPOB b= (ay,ay,az) , b- (brsbyb2) g
E= (cy,c NE cz) BBIYHCIISIETCS 110 (hopmyIie:

ay a

BRE - bj: b, b

y Z

A ¢ ey C 5 BOE = |f)-[b)-18
B) BB - |ﬂ+m+|ﬁ 0 ggg:@z +m2 +|a2

24. 'eomeTpruyecKuil CMBICI CMELIAHHOIO MPOU3BEACHUSI TPEX BEKTOPOB 3aKIJIIOUAETCS B
TOM, YTO OHO PaBHO:

A) JulnHe TuaroHany napauleienunesa, IOCTPOEHHOrO Ha 3TUX BEKTOpaXx;

b) o6bemMy napanenenunena, IOCTPOEHHOI'O Ha 3TUX BEKTOPaX;

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

I') mnomamu napamienorpaMMa, MOCTPOSCHHOIO Ha JBYX BEKTOpax MEepHeHIUKYISPHO
TPETbEMY BEKTODY.

Z

25. ®opmyria BeIYHCIEHUS 00bEMa TPEYTOJIbHOM MUPaMU/Ibl UMEET BUJL:

y - Lppe v - Lepp v-L1pbp
3 B 2 B) 6

A)

ryv=8h8

Pazaen 2. AHaguTHYECKAs T'COMCTPHUA HA MJIOCKOCTH U B IMTPOCTPAHCTBE

1. Yron Mexay NpsAMBIMH, 3aJaHHBIMH ypaBHeHMaMH Y =K X+b u y=kox+by,
BBIYHCIIIECTCS 110 hopmyIie:

ky —k ky —ky
gYp=—"—"—- gY=—"—""
A) 1+k1k2 b) 1—k1k2
ky +k ky +k
tgp=—2—1 tgp=—2—1
B) 1+k1k2 1") l—klkz

2. Ecin ipsiMble, 3afaHEbIe ypapHeHHaMu Y = K1 X+D) p y =kox+Db) | nepnenpuxynsapHsl,
TO YTJIOBbIE KOY()(UIIMEHTHI YIOBIETBOPSIOT PABEHCTBY:

ky = ky =——L

Ak B) ky B) k1 =k» r) k1 =k

3. Ecnu npsMble, 3a1aHHbIE YPABHEHUSAMH Y = kix+by u y=kox+by , IapaJieIbHLI, TO
yr0Bble KOOPPUIUEHTHI YOBIECTBOPSAIOT PABEHCTBY:

ey = fy =——L

Ak B) ky B) k1 =k3 1) k1 =-k2



4. Paccrosume or touku Mo(X0,Y0) no mpsmoit Ax+By+C =0 ppuucisercs mo

dbopmyre:
J At B+d | Ao+

A) VA% +B? B)  VA?+B?

d=|A.x0+By0+C|

B) d:|Ax0 +By0 +C| I A2+B2
x2 y2
—2 + —2 = 1
5. DKCHEHTPUCHUTET DJUIMIICA, 3a/laHHOTO0 ypaBHeHUEeM ¢ b , BBIYUCIIAETCS IO
dbopmyie
a c
E=— E=— E=— &E=—
A b B) «a B) a rn o
2 2
X_ + y_ — 1
2 2
6. OKCIICHTPUCUTET DJJUIUIICA, 3aJaHHOTO YypaBHeHHeM ¢ b , YIOBJIETBOPSIET
PaBEHCTBY
A) 0<e<l b)l<e<?2 B) ¢>1 I <0
x2 y2
—2 + —2 - 1
7. YpaBHEHHS JUPEKTPUC IUTUTICA, 3aJJAHHOTO ypaBHEHHEM 4 b , IMEIOT BU/T
x=irﬁ xX=*— y=ig y=ié
A) € b) 3 B) € I €
<
2 .2
8. DKCICHTPUCHUTET THMIEPOOIBI, 33aJaHHOW ypaBHeHHEM ¢ b , BBIUHCISIETCS TIO
dbopmyie
a b c c
E=— E=— E=— E=—
A b B) «a B) «a I
x2 y2
771
9. DKCUEHTpHCHUTET TUNEpOOIbl, 3aJaHHOW ypaBHeHHEeM ¢ b , YIOBIETBOPSET
PaBEHCTBY
A) O<e<l b) I<e<?2 B) € >1 r <0
2 2
Xy
2 2
10. AcuMnToTHI THUIIEPOOIBI, 3aJAHHON ypaBHEHUEM ¢ b , UMEIOT BU/]T
y=t—x y=iﬁx x:iéy y:ié
A) a b) B) a I a
11. YpaBHeHue TUPEKTPHUCHI TapaboJIbl, 3aJaHHONW YpaBHEHUEM yz =2px  umeer BUA
A) 2 B) 2 B) 2 I) 2



Ox;

o 2
12. YpaBHeHue qUpeKTpUCH TapaboJibl, 3aJaHHOM ypaBHeHueM Y~ = —2DX  umeeT BUJ

A) 2 B) 2 B) 2 ) 2

2
13. YpaBHeHHE qUpPEKTPUCH Tapaboibl, 3aJaHHOH ypaBHEHHEM X = —2DY | uMeeT BUJ

A) 2 B) 2 B) 2 I) 2

14. YpaBHeHUE TUPEKTPUCHI TapadOIbl, 3aJaHHON YpaBHEHUEM X = 2py , umeer Bug
14 4 14 4
y=="= y== xX= A==
A) 2 B) 2 B) 2 I 2

15. [TapameTp mapaboJibl p YAOBIETBOPSIET HEPABEHCTBY
A) p>0 E)p<0 B)O<p<l F)p>1

Pasnen 3. Beenenue B agaaus

1. IIponsBoHOM QyHKIMHU y = f (x) B TOUYKE X( Ha3bIBAECTCH:

A) sy L0+ M) - (%) ) hmM B) Nmm T) 3 o (A0)=f(x)

Ax—0 Ax o X X—x, X — X Ax—0 Ax

2. IlponsBoaHas f'(x) B TOUKE X €CTh:

A) xacatensHas K rpadpuKy QyHKIMH y = f (x) B TOYKE X;

b) yron mexnay kacarenbHOM K rpaduky GyHKIUU U MOJOKUTENbHBIM HalpaBlIE€HUEM OCU

B) yriioBoii koo uumeHT KacarenbHoi k rpaduky GyHKumun y = f(x) B TOUKe x.

3. Ecnn QyHknus f(x) HenpepblBHa Ha oTpeske [a;b], nupdepeHnupyeMa Ha MHTEpBAJE

(a;b), To HaiineTcs X0TA OBl 0J]HA TOYKA ¢ € (a;b) Takas, 4TO BBINOIHAETCS PABEHCTBO:

(a;b) 1 Ha KOHLIAX OTpe3Ka MPUHHUMAET OJMHAKOBBIE 3HaYeHUs f(a)= f(b), TO HalJeTCs XOTS ObI

A) fla)=fb)=f'(c)b-a)
b) f(b)-f(a)=f'(c)b-a)
B) f(b)-f(a)=f"(c)(a—D)

4. Eciu dynkums [ (x)HenpepbiBHA Ha oTpeske [a;b], nuddepenimpyema Ha WHTepBae

OJIHA TOYKA ¢ ¢ (a,b)» B KOTOPOH NPOM3BOHAS:

unTepsane (a,;b), npuueM @'(x)#0 1A x € (a;b),T0 HaiigeTcsa XOTa Obl OJHA TOYKA CE (a,b)

A) f'(c)=0 b) He cymecTtByer B) f'(c)=1

5. Ecin @ynkmuu f(x) ¥ ¢(x) HeNpepbBHBI Ha OTpE3Ke [a,b], g depeHIpyeMbl Ha

TaKas, 4YTO BBIITOJHACTCSA PABCHCTBO:

A SO - f@) _ f(©) gy f@-f®b)_f() gy el)-¢) _ [0
pb)-g(a)  ¢'(c) pb)—p(a)  ¢'(c) Fb)=fla) ¢'(c)




6. J1ns1 BeIYMCIICHUS TPUOIMKEHHBIX 3HAYeHUH (PYHKLUH HCTIONb3yeTcs popMmya:
A) f(x+A0) = f(x)+ f'(x)-Ax;

b) f(x)~ f(A)+ f'(x)- Ax;

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

7. Ecin BTOpas nmpousBoaHas f"(x) IpH NEPEXOJle Yepe3 TOUKY Xg, B KOTOPOW OHa paBHA

HYJIIO MJIM HE CYIIECTBYET, MEHSET 3HaK, TO TOUKa rpaduka ¢ abCIuccoii xo ecTsb:
A) Touka neperuoda b) Touka Mmakcumyma B) Touka MuHuMyma

8. Ecim pynkuus f(x) nuddepenuupyema na unrepsane (a;b) u f'(x)>0 qna Vx € (a;b),
TO 3Ta QYHKIHS:
A) yObIBaer b) Bo3pacraer B) BeInTykJ12 BHU3

9. Ecnu dyukuua f(x) mubdepennupyema Ha untepsaie (a,b) u f'(x)<0 nna Vx € (a;b),
TO 9Ta QYHKIHS:
A) yObiBaer b) Bo3pacraer B) Beinmykia BHU3

10. Ecmu nenpepbiBHas (yHkuus y= f(x) aunddepeHuupyema B HEKOTOpPOH O —

OKPECTHOCTH KPUTHYECKOW TOYKHM Xo U IPH IEpPeXoje depe3 Hee (CieBa HaIpaBO) MPOU3BOJIHAS
f '(x) MEHSET 3HaK C MUHYCa Ha IUIOC, TO Xo €CTh TOUKA:

A) makcumyma b) Mmunumyma B) neperuba

11. Ecim wHempepbiBHas QyHkuus y= f(x) JubdepeHuupyema B HEKOTOpPOH O —

OKPECTHOCTH KPUTHUYECKOW TOUKH Xo M MPHU TMEpexojie uepe3 Hee (CeBa HAmpaBO) MPOU3BOTHAS
f '(x) MEHSIET 3HaK C IUTF0Ca Ha MUHYC, TO Xo €CTh TOYKa:

A) makcumyma b) Munumyma B) neperubta

12. VYrnoBoil kod)(ULUMEHT HAKIOHHOM aCUMITOTHI y =kx+b K rpapuxy dyHKOMH y=
f(x) BBIUKCHAETCA IO HOpMyIIE:

A) k = lim £ B) f = fim £ B) k = 1lim f(x)

x—o X x>0 X X—>00

14. BeiOepute BepHOE YTBEPKACHUE:

!

u uvtu-y
A) (u-v)=u'-v-u-v B) \ v v2

(gj'__g (g)’_g
B)lv) 2 Div) 2

15. BeiOepute 10KHOE YTBEPKICHHE:
A) d(u+v)y=du+dv b) d(uv)=udu+vdv

J uy_ vdu—udv
B) \v V2 I) d(uv) =vdu+udv

Pasnen 4. MaTerpanpHoe ncuncienre ¢VHKIMNA OAHON HE3aBUCUMON IIEPEMEHHON




1. @ynkuus F(x) sBusieTcs mepBooOpa3Hol it GYHKIIUH f{X) HA HEKOTOPOM MPOMEKYTKE,
€CJIU B JJI0OOH TOYKE ATOr0 MPOMEXKYTKA BBITIOJIHSAETCS] pABEHCTBO:

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

2. CoBOKYIHOCTb BCeX NepBooOpasHelX F(x)+ Cuis GyHKuuy f(x) Ha3pIBaeTCs:

A) nupdepenunanom f(x)
b) onpeneneHHBIM HHTETPAIOM
B) HeonpeneeHHBIM HHTETPATIOM

3. K unrerpupyeMbiM QyHKIUSAM OTHOCSTCS BCE:
A) nocTosiHHBIE b) nenpepriBHbIE B) npepriBHbBIE

4. Ecnu If (X)dx=F(x)+C , TO BBITIOJIHIETCS:

AF)= f'(x) B) F(x)=f(x)dx B) d(F(x)+C)=flx)dx
5. IIpon3BoO/IHAs OT HEOMPEIEICHHOIO UHTErpaja paBHa:

A (] FOdx) =) B (] Fdx) =F+C By (] FOdx) =

6. luddepeHnnan oT HeoNpeIeICHHOTO HHTETpalla PABCH:

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

7. HeonpeneneHHbIi nHTErpai oT nuddepenuana HeKOTOpoi GyHKIMU paBeH

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

8. HeonpeneneHHbIil MHTErpall oT anreOpanyeckoi CyMMbI KOHEUHOTO YHCIIa HETIPEPBIBHBIX
(GyHKIMI paBeH:

A) J(F@)+p(0)dx =] f(p(x)dx— £ (x)
B) [(f(x)+(x))dx =[ f (x)dx— [ p(x)dx
B) | (f (0)+p(x)dx=[ f (x)dx+ [ g(x)dx

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

10. HMHTerpupoBaHWe IO 4YacTsIM B HEONPENEICHHBIX MHTETPAIAX BBINOJIHACTCS 110
dbopmyre:
A) J.udv :uv—jvdu B) Iudv :uv+.[vdu B) Iudv :uv—'[udv

11. PanmonansHas 1po0bk HA3BIBAETCS MPABHIIBHOM, €CITH

A) cTeneHb YUCIUTEIS paBHA CTEIIEHU 3HAMEHATEs

b) crenenp yncauTeNsI MEHBIIIE CTETICHH 3HAMEHATEIS

B) crenenp uncauTens O0NbIlle CTEIICHH 3HaMEHATES

I') creneHp ynCaUTENS M CTETICHH 3HAMEHATEISl PaBHBI €IMHUIIC



12. Ecom ¢dynkums y=f(x) HempepblBHA Ha OTpE3Ke [a,b] n F(x) — xakas nmbo ee

nepBooOpasHas Ha [a,b] (F '(x) =f (x)) , To (hopmyna Herorona-JIeliOHMIIa IMEET BHUI:

A) j.f(x)dx:F(b)+F(a) b) _Tf(x)dx:F(b)—F(a) B) _Tf(x)dx:F(a)—F(b)

12. Ecniu ¢ — mocTostHHOE Yncio U GyHKIUS f(X) HHTErpupyemMa Ha [a,b] , TO

b b b b b b
N Jof (xx=c[ f (x)dx 5 Joree=cf pooe o e [ Foods

13. Ecnu dynkums f(x) unrerpupyema Ha [a,b]u a < c <b, 10
A).b[f(x)dx=;[f(x)dx+jf(x)dx;
B) if(xﬁxzjf(xﬂx+jf(xﬁx;
B).[ £ (xtx=[ f (ks | £ (ki

14. Ecniu ¢yukuus f(x) unrerpupyema Ha [a,b], To f(x) unTerpupyema u Ha [b,a] u
BBITIOJTHSIETCS:

b a b a b a
A) [fdx=[f(xdx  B) [fde==[f)dx  B) [ fx)dr=—[ f(=x)x.
a b a b a b

15. Ecnin HenpepbIBHBIE (DYHKIUH YIOBIETBOPSIOT HEpaBeHCTBY f(x)< g(x) mpu x € [a;b] ,

TO
b a b b b b
A) [ £ < [g(x)x B) [2(odx < [ f(x)dx B) [ f(x)dx < [ g(x)dx
a b a a a a
16. Ecnu ¢pyHkuus f{x) HenmpepbIBHA HA OTpE3Ke [a,b] , TO CYILIECTBYET TOYKA C € [a,b]
Takas, 4To:

A) j.f(x)dxzf(c)(b+a)
b) jzf(x)dx= f(c)(b—a)
B) [ (x)is £ (c)(a=b)

17. Ecnu ¢ynknust f(x) wHTErpUpyeMa Ha [a,b], rae a<b, a m u M- COOTBETCTBEHHO

HauMeEHbIIIee U HanOoJbIee 3HAaYeHUsI HA OTPE3Ke [a,b] , TO



MM (b-a)< [ f(x)dx<m(b—a);
B) m(b—a) < jf(x)dxszw(b—a) ;
B) m(b—a)< [ f(x)dx<M(b—a).

18. OnpeneneHHbI HHTETPAT 10 YACTSIM BBIUUCISIETCS TT0 popmyIie:

b b b b b ¢
A) J.udv = (uv)|z + Ivdu B) J.udv = (uv)|z — Ivdu B) J.udv = (uv)|z — Ivdu
a a a a “ b

19. TInomane urypsl, orpaHMuYEeHHON KPUBBIMU Y = f1(x) U y = f>(X), OpAMBIMU X=a U
x=>b (upu ycnosun f,(x)> fi(x)) onpenensercs no Gpopmyie:

b b
A); S =[(fi(x)= fr(x)dx B) S=[(f(0)+f(x)dx B)
b a a
S =[(£(0-fi(x)dx.

Paznen 5. KoMIuiekcHbIE Yncia

1. /IBa KOMIUIEKCHBIX YMCJIa Ha3bIBAKOTCSI PAaBHBIMU €CJIN:
A) paBHBI UX JIEHCTBUTEIbHbIE YACTU

b) paBHBI UX MHUMBIE YacTH

B) paBHBI felicTBUTENbHBIE © MHUMBIE YaCTH

2. ApryMeHT KOMIIIEKCHOT'O YUCIIA ITO:

A) paccTosHHE OT Hayajla KOOpAMHAT J0 TOYKH, B BHJE KOTOPOH oOToOpaxaercs
KOMIUIEKCHOE YHCIIO

b) Munmas equamMIA

B) yron, koTopwlii paaumyc-BEKTOp OT Haudala KOOpAMHAT O TOYKH, B BHJE KOTOPOH
0TOOpaXKaeTcsi KOMIUIEKCHOE YHCII0, 00pa3yeT ¢ ochio Ox

I') camo kKOMIUTIEKCHOE YKCcIio Oe3 yuéra 3HaKa

3. BepHo, 4TO 4uci0, CONPSHKEHHOE C KOMIUIEKCHBIM YHCIIOM Z

A) paBHO JaHHOMY YHUCITY 2

b) ornuuaercs ot 4ucna z UMb 3HAKOM TP MHUMOM 4acTH

B) He sBIsIeTCS KOMIJIEKCHBIM YHCIIOM

I') paBHO naHHOMY YHCIY Z, IEJIGHHOMY Ha HEKOTOPBIM KO3 PHUIMEHT, KOTOPBIHA cleayeT U3
yCIIOBUS 33Ja41

4. IlokazarenbHOU (hOpPMOI KOMIUIEKCHOTO YKCIIa Ha3bIBAETCS 3alKCh BUJA!

A) z=ré b) z= re'? B) z= re? I z= e'?

5. TpuroHoMeTpudecKkoi GopMOil KOMILIEKCHOTO YUCIIA HA3bIBAETCS 3aIlUCh BUIA
A) z=r(cos ¢ +ising) B) z =r(cos ¢ + sing)

B) z =r(sing+icos ) I') z=cosgp +ising

7. Motynib KOMIUIEKCHOTO YHCIIa BEIYUCISIETCS 110 PopMyIIe:



A) r=+x+iy ]5)r=)¢2+y2 B)r:\/x2+y2

8. Uucna z = x+iy U z = x —iy Ha3bIBAIOTCS:

A) paBHBIMH
b) xommieKCHO-CONpsKEHHBIMU
B) npoTuBONOI0XKHBIMU

9. d)opMyJIa JJI BO3BCACHHA KOMIIJICKCHOI'O YKUCJia B CTCIICHb UMCCT BHU

A) "= rn(cos ne + isinng) b) = rn(cos ne + sinng) B) P rn(cos @ + isin @)

10. YMHOkKEHUE KOMIUJIEKCHBIX YHCEN 7, M z, BHIYHCIAETCS TIO dbopmyie
Az -z =r - i si

)zl z2 r1 r2 (cos(qo1 +(/)2)+zsm((p1 +go2 )
B) z -z, =1 -1 (cos(p - 0,) +isin(e, - p,)

B) z -z, =11, Ginlp +p,) +icos(p +¢,)
11. Jlenenne KOMIUIEKCHBIX YUCEI 7, M 7, BHIYHCIIETCS TO dbopmyite

4 01 .
A) —= r—(COS((p1 — ) +isin(p, —¢))

L N
4.0

b) — =—Gin(p, — @) +icos(p. —_))
7 1~ % 1~ %
2
4.0

B) — =—(cos(p, — ) —isin(p, —¢_))
o 1~ 1~ "

12. CkonbKO 3Ha4eHHUH CyLIECTBYET Y KOpHA n-Ml cremeHu (OTJIMYHOM OT HYy/Is) U3
KOMIUIEKCHOTO yKciia’?

A)n

b) i/n

B) uuciny, paBHOMY MOJTYJTH0 KOMITJIEKCHOT'O YUCIIa

I') koopauHarte x TOUKH, 0TOOpakaroiel KOMIUIEKCHOE YUCIIO

13. Kopensb n — 0if cTeneHn u3 KOMITJIEKCHOTO YHCIIa BBIYUCISETCS 0 popMyIie:

+ 27k + 27k
A) Nz ='3/;(sin¢ +icos? ) b) . =r\l/;(cos£+isin2)
n n n n
+ 27k + 27k
B) ¥z =¥rin2 +icos L) F)nz:Q/;(cos(p +isin? )
n n n n

Paznen 6. ®VHKIIMM HECKOJBLKUX EPEMEHHBIX

1. YacTHas npou3BOHAs 10 X OT QYHKIUH 7z = f(x; y) ONIPEAENAETCS pABEHCTBOM:
A) o = i SEN S+ AGY).

T A0 Ax
B) o — fim JEHAGY) - f(xY).

T A0 Ax




B) 2 = lim Sy +Ay) = f(xy)
Ax—0 Ax

2. YacTHas Npou3BOJHAsA 110 y OT QYHKIUH 7 = f(x; y) ONpEIeseTCs PaBEHCTBOM:
A) 2 — fim JO+Ay) - f(x)) .
y

Ay—0 Ay
B) ¢/ = lim fey)— fxy+Ay).
Ay—0 Ay
B) lim LY TA) —F(5Y)
Zy =
Ay—0 Ay

3. CDOpMyJ'Ia JJIA BBIYUCIICHUA l'IpI/I6J'H/I>KeHHLIX 3HAYEHUI UMEET BU/:
A) f(x+AGy+AY) ~ f(x+Axy+Ay)+ f1(x, A+ ) (x, y)Ay s
B) f(xy) = f(x+Axy+Ay)+ fi(x, A+ [} (x, y)Ay 3

B) f(x+Axy+Ay) = f(x;9)+ fi(x, y)Ax+ [} (x, y)Ay -

4. Touka (xo;0) Ha3bIBAETCS TOUKON Makcumyma Gpynkmun Z = f(X;y), eciu cymecTByer

Takasg O —OKPECTHOCTh TOUKH (X0, Vo), YTO JJI KaKIOM TOYKH (X, }), OTIIMUHON OT (X0, )p), U3 ITOM
OKPECTHOCTH BBITIOJIHSETCS HEPABEHCTBO:

A) f(xy)= f(X0,¥0) B) f(x;y) < f(xp,¥0) B) f(x3)> f(x0,¥0)

5. Touka (xo;)9) Ha3bIBAETCA TOYKOM MMHUMyMa (QyHKUMH 7= f(x;y), €CIIU CYyIIECTBYET

Takasi O -OKPECTHOCTh TOYKH (Xo,)0), YTO JJISI KOKJIOW TOYKH (X; ), OTIMYHOU OT (X¢,)p), U3 ITOU
OKPECTHOCTH BBIIIOJIHSAETCS HEPABEHCTBO:

A) f(xy)> f(x0,0) B) f(xy) < f(x0,¥0) B) f(x¥) 2 f(x0,0)

6. Ecin B Touke N(xo,y0) muddepennmpyemas GyHKIuUs z = f(x; y) AMEET IKCTPEMYM, TO €€
YaCTHBIE TPOU3BOIHBIE B 3TOM TOUKE:

A) fr(x05¥0) =0, fy(x0550)=0

B) fx(x0550) # 05 f£!(xp379)=0

B) fx(x0530) # 0, £/ (x93 y0) # 0

7.Bemn z= f(x;y),a x=x(t), y=y(t), 10
@ Oz dx szy Edz Oz dx 6zdy

ot Ox dt 8y dt dt Ox dt Gy dt
de_oz ox oz Oy
dt Ox Ot Oy ot

8. Ecmu z=f(x;y),a x=x(u,v), y=y(u,v), 1o
Oz 0Oz dx 8zdy B@z Oz Ox 8z8y

aﬁxdu oy du ou  ox Ou 6‘y5u
dz 0z dx %Q

du ox du By du



9.Ecu 2= f(x;y),a x=x(u,v), y=y(u,v), o
A)%_@z 8x+8z oy 5 dz 0z dx+6z_dy

v ox v oy Ov dv  ox dv oy dv
G _ox dv o dy

= + .,
ov Ox dv 0Oy dv

36. YactHple NPOU3BOJHBIE 9z u 9z HEsSBHOW (GYHKIMHM Z, 3aJaHHOW ypaBHEHHEM

ox oy
F(x,y,z) =0 umeror Bun;

0z_ Fy oc_ By o oc_ F oo F

A) ~ = s T~ T T s - x;
ox F] 0Oy F ox F, oy F,
N
ox Fy oy Fy

Paznen 7. YucioBble pAabI

1. YucnoBolt pan uy +uy +...+u, +... HA3bIBAETCS CXOIAIIUMCS, €CIIH
A) u3BecTHa €ro cymma

b) cymma paBHa mo0omy unciy

B) cymecTtByeT npeien KOHEYHbIX CyMM

I') npenen yaCTUYHBIX CYyMM KOHEUYHBIN MM OECKOHEUHBIH

o0

2. Ecnu psn Zun =uy+uy +...+u, +...— CXOIUTC, TO PsJI
n=1

[ee}
D kuy, = kuy +kuy +...+kuy, +... (k#0):
n=1
A) pacxoauTtcs
b) cxonutcs
B) cxoaumocTs 3aBUCHT OT k

I') Henb34 cpa3y OTBETUTH HAa BOIPOC — TPeOyeTCs MCCIeJOBAHNE

0]
3. Ecin unciioBou psj Z”n =uy +uy +...+u, + ... cXoOAUTCA, TO:
n=1
A) lim u, =0 ) fim u, =1
n—»0 n—»0
B) fim u, = oo
n—>00
o0
n n )
4. Jlna creneHHOro psaa Zanx =aptaxXx+..+ta,x + paauyc abCONMIOTHOU
n=0

CXOJMMOCTH BBIUUCIISIETCS 110 popMyJIe:



Ap+1 ap

an

-1

B) R = lim

n—0

B) R= lim

n—0

A) R= lim

n—0

Ap+l Apyl

5. Paj reoMeTpu4ecKoi NpOrpeccuu  a +agq + aq2 +...+aq n=1 | . cxomurcs Npu:

A) lq|<1 B) |¢| <1 B) |¢|>1

29. Psig reoMeTpU4eCcKON IPOTPECCUd g +aq+aq” +...+aq" ' +... PACXOAUTCA IPU:

A) |g| <1 B) |¢| <1 B) |¢|>1
(e 6]
. . 1 1 1 1 1
6. O0O0OIICHHBII TAPMOHUYECKUN P Z —=l+—F—+—+ .+ —+..
el np 217 317 4P np
CXOIMTCS IIPH:
A) p>1 b) p>1 B) p<i1
o0
. . 1 1 1 1 1
7. O000IICHHBIN TAPMOHUYECKUHA PSIJT z — =l+—+—+—+...+—+... pacxoaurcs
ot n[) 2P 3P 4P nP
pH:
A) p>1 B) p>1 B) p<1

Pazgen 8. III/I(bd)CDCHHI/IaHBHLIC YPAaBHCHUA

1. IuddepeHnnanbHbIM ypaBHEHHEM Ha3bIBACTCS

A) ypaBHEHHE, CBS3BIBAIOIIEE HE3aBUCHUMYIO NEPEMEHHYIO, HEM3BECTHYIO (DYHKLIHIO U €e
IIPOU3BOHBIC

b) ypaBHeHue, copepxaiiiee IpoM3BOJHYIO HE3aBUCUMON IIEPEMEHHOM

B) ypaBHeHue, KOTOpOE JIETKO HHTETpUpyeTcs

I') ypaBuenue, koTopoe pemaercs nudpepeHnrnpoBaHueM

2. Pemuth nuddepennmanbHoe ypaBHEHHE - 3TO 0O3HAYAET
A) muddepennpoBanre ypaBHEHUS

b) unTterpupoBanue

B) HaxoxeHue He3aBUCUMON IEPEMEHHOI

I') HaxoxneHrne npou3BOAHON QYHKIIUU

3. Yucao noCTOSHHBIX B 00IIeM pelieHuu AU QpepeHInanbHOro ypaBHEHUS ONpeaeseTcs
A) nopsaakom qudepeHInaIbHOr0 YpaBHEHUS

b) crapuieii crenenbpio HEM3BECTHON (PYHKIIMH

B) BuoMm mpaBoii yactu

I') crapieil creneHp0 HE3aBUCUMOM TIEpEMEHHOM

4. O6mee pewenue nuddepeHuanbHOro ypaBHeHus " +a;y'+ary=f(x) conepxut
A) nBe MpOU3BOJIbHBIE IOCTOSTHHBIE

B) Tpu npon3BoIbHBIE TOCTOSTHHBIE

B) oHy npou3BOJIbBHYIO IOCTOSTHHYIO

I') yeTbIpe MpOM3BOIbHBIE TOCTOSTHHBIE

5. HactHbIM penieHueM updepeHIualbHOro ypaBHEHH IEPBOT0 NMOPsA/IKa Ha3bIBAETCS
A) pelenue npu y=x



b) pemenune, mnomydaromeecs U3 OOLIETO pEIMICHHS NPU OINPEACIICHHOM 3HAuYeHHH

nocrossguoi C

€Clin

B) pewenue npu y=x*
I') pemenue B BUE 9aCTHOTO BYX (PYHKITUN

6. duddepennmanpbioe ypaBHEHHE HA3bIBACTCS JMHEHHBIM ypaBHEHUEM IEPBOrO MOPSIKA,
A) HeusBecTHast QYHKIHMS y B IEPBOM CTEIICHU

b) He3zaBucHMast mepeMeHHas X M HeM3BECTHAsI PYHKIIHS y B IEPBOU CTETICHH

B) cBoauTCS K ypaBHEHUSIM C pa3/IesIOIIMMUICS IEPEMEHHBIMU

I') HeusBecTHas PYHKIUS Y U €€ IPOU3BOIHAS B TIEPBOU CTETICHU

7. Bun yacTHOro pemieHus JTUHEHWHOTrOo HEOAHOPOAHOTro auddepeHInanIbHOr0 ypaBHEHUS

BTOPOTO IIOpsAAKa C IIOCTOAHHBIMHA KOB(I)(i)I/II_II/IeHTaMI/I 3aBUCHUT OT

A) Buj1a paBoi YacTy U KOPHEN XapaKTEpUCTUUYECKOTO YPaBHEHMUSI

b) nopsiika 3Toro ypaBHeHus

B) obmero pemenust oqHOPOAHOTO MU PEPEeHIINATHPHOTO YpaBHEHUS BTOPOTO MOPSIKA
I') npou3BOJIBHBIX TOCTOSHHBIX

8. XapakTepucTuueckoe ypaBHEHUE JUIsl JMHEMHOTO0 OJJHOPOJHOrO ypaBHEeHUS )''+a ;) +ary=0

HMEET BUJI

A) K+aik=a;

B) k*+k+(a+as)=0
B) k*+ak+a,=0
) a\k*+ask+1=0

9. Muddepennmanbaoe ypaBHeHHE )'+p(x)y=¢(x) Ha3bIBaETCS
A) ypaBHenuem bepuymniu

b) onnopoaHbIM

B) nuHelHbIM ypaBHEHHEM MIEPBOTO MOPSIKA

I') ypaBHEHHEM C pa3IEISIOIUMUCS TEPEMEHHBIMHU

10. HaganbHoe ycioBue y(xo)=yo B auddepeHimaibHoM ypaBHEHUN V'=f(x,y) 3amaercs st

onpeeraeHus

A) oO1iero pemieHus

b) wacTHOrO pemenus

B) npaBoii yactu 3TOro ypaBHeHuUs
I') nopsinika ypaBHeHuUs

11. Ipu pewmeHuH OJHOPOAHOTO IU(GEPEHIINATHLHOIO YpPaBHEHUS BTOPOro MOpsAKa ¢

MOCTOSIHHBIMU K03 purimenTamu

” ’ .
y'+py +qy=0:
A) BBOJIUTCS TOJACTAaHOBKA BHAA y=uXxv, rae u=u(x) u v=v(x) — HEKOTOpPbIC HEH3BECTHHIC

byHKIIUN

b) BBOAMTCA MoiCTaHOBKA BUJA Yy=uXX, I1ie u=u(x) — HEKOTOpasi HeUu3BeCTHasl (PYHKIIUS
B) COCTaBIISETCS XapaKTEPUCTHUECKOE ypaBHeHue k' +pk+q=0

12. XapakTepuCTHYECKOE YpaBHEHUE k2+pk+q=O MMEET JIBa PAa3JIMYHBIX JAEHCTBUTEIBHBIX

KOpHsL k| U k. Torma oOmiee pemieHre OITHOPOIHOTO MU(PEpPeHIIMATBPHOTO YpaBHEHHSI BTOPOTO
MOpsi/IKa C TIOCTOSTHHBIMU KO3 (hUITMeHTaMU UMeeT BUJI:

y'+py'+qy=0

A
) y= Clek‘x + Czekzx



b) ax :
y=e"" (Cj cos fx+C, sin fx)

B)

)

y= Cleklx + szek‘x

y=e (C cos ax+ C5 sin ax)

13. XapakTepucTUUecKOe ypaBHECHHE k2+pk+q=O HMEET KOMILUIEKCHbIE KOPHU . i
12 =Ll

Torma oOmee pemieHHe OJHOPOAHOTO TU(QPEPEHIIMATBLHOIO YpaBHEHHS BTOPOTO TOPSAKA C

NOCTOSHHBIMU KOOQGuumentamn MEET BUJL:
YA+py+qy=0

A
) y= Clek‘x + Czekz)C
E) ax .
y=e"" (Cj cos fx+C, sin fx)
B) k,x

y= Cleklx + Cyxe

y=e (C cos ax+ Cy sin ax)

14. XapakrepucTiueckoe ypaBHeHne k°+pk+g=0 mmeer paBHble KOpHH ki=k,. Torna obee
pelieHre OJHOPOAHOTrO JU(G(EPESHIIMATLHOTO YPaBHEHUS BTOPOTO MOPSJIKA C MOCTOSHHBIMU

ko>puumenramMmu . UMeEET BUI:
Yy +py+qy=0

A
) y= Clek'x + Czekzx
E) o :
y=e""(Cjcos Bx+C,sin fx)
B
) y= Clek'x + szek'x
I)

y=e* (Cy cos ax + C, sin axx)

Pazgen 9. Teopuu BEpoATHOCTEH

1. /IBa pa3MenieHust CYUTAIOTCS PA3IMYHBIMU, €CJIM OHU OTINYAIOTCS
A TOJIBKO MOPSAIKOM PACHOJIOKEHHS JJIIEMEHTOB

b) Tonpko cocTaBOM 371€MEHTOB

B) TobKO YHMCIIOM 3JIEMEHTOB

I') unmu cocTaBoM 371€MEHTOB, UJIH MX TTOPSIAKOM

2. JIBa coyeTaHus CUUTAIOTCS PA3IUYHBIMU TOJIBKO B TOM ClIy4ae, €Clu
A) y HUX BC€ 3JIEMEHTHI Pa3INIHbI

b) otnuuaroTcs mopsiiKoM pacioyioKeHUs SJIEMEHTOB

B) otnnyarotes AByMs 311eMEHTaMU

I') otnuyaroTcst X0Tst GBI OTHUM FJIEMEHTOM

3. IlepecranoBka P, — 310

A) coueTaHue U3 n HIEMEHTOB I10 1
b) coueranue u3 n anemeHToB 1o 0
B) pa3zmerenue U3 n 3J€MEHTOB 110 11
I') pasmenienne u3 n 3IEMEHTOB 110 1

4. Yucno pasmenienuii A,' Braucisercs 1o Gpopmyiie:



ot oo B) !
m!(n—m)! (n—m)!

5. Yucno pazmenteruii C,' BBIYUCISIETCS 1O HOpMYyIIe:

| |
ks B) & B) n!

m!(n—m)! (n—m)!

6. Uucno pa3menienuii P, BeIYUCIAETCS 10 GOpMyIIe:

o o B) !
m!(n—m)! (n—m)!

7. CiiyyaliHbIM Ha3bIBAeTCs COOBITUE A, KOTOPOE
A) MOXKET MPOU30HTH, @ MOXKET HE TIPOU30UTH
b) Hukorna He npousonaeT

B) o0s13aTrensHO pon3onaeT

I') mpon3oiaeT TOIBKO COBMECTHO € COOBITHEM A

8. CoOpITH A 1 B Ha3BIBAIOTCS 3aBUCUMBIMH, SCIIH

A) cymMa uX BEpOSITHOCTEH 00s13aTeNIbHO paBHa |

b) BepositHoCcTH cOOBITHIT A 1 B He 3aBUCAT npyr OT npyra

B) BeposTHOCTH HACTYMJIEHUS OJHOTO W3 COOBITHI 3aBUCHUT OT TMOSBICHHUS WU HE
MOSIBJICHUS IPYTOTO

I') oHM pOUCXOIAT OTHOBPEMEHHO

9. CoObiTHs A 1 B Ha3BIBAIOTCSI HECOBMECTHBIMH, €CITH

A) BepOSITHOCTh HACTYIUICHUS OJHOTO W3 COOBITMM 3aBUCUT OT TMIOSBIICHUS WM HE
MOSIBJIEHUS IPYTOro

b) nosinenue 0/HOTO U3 HUX UCKITIOYAET MOSIBICHHUE JIPYTrOTO

B) cymma ux BeposiTHOCTEl HUKOTJa HE paBHa 1

I') ecmu oTHOBpEMEHHO OHHM MOTYT MOSIBUTHCS TOJBKO KOHEYHOE YHCIIO pa3

10. PaccmarpuBaercs mpocTpaHcTBO u3 N dieMeHTapHBIX coObiTHil. CoObiTHIO A
OaronpusATCTBYIOT M 3ieMeHTapHbIX coObITHI. Kimaccuueckasi BEposSITHOCTH COOBITHSL A paBHA

N By 1-% B M -~
M M N M

11. IlpousBeneno n ucneitanuii. CoobiTHe A Tpousouuto m pa3. OTHOCUTENbHAS YacTOTa
coObITUsI A paBHA

A) W(A):% B) W(A)zl—% B) W(A):% ) W(A)=m-n

12. BepositHOocTh P 15006010 COOBITUS NPHHAIEKHUT OTPE3KY
A) [1;2] B) [0;2] B) [1;4] ) [0;1]

13. Cymma BeposSITHOCTEH COOBITHH, 00pa3yIOIUX MOJIHYIO TPYIIY, paBHA
A)0 Bb) 1/2 B) 1 N4

14. JIBa coOBbITHS Ha3BIBAIOTCSI POTUBOIOJIOKHBIMH, €CITH OHU
A) HE3aBUCUMBI



b) He coBMecTHBI
B) enuHCTBEHHO BO3MOKHBI
I') 0Opa3yroT MoTHYIO TPy COOBITHIA

15. CoObITHs 00pa3yIOT MOIHYIO TPYIITY COOBITHH, €CITH SIBIISIFOTCS
A) HEe3aBUCUMBIMU

b) enMHCTBEHHO BO3MOXKHBIMH U HE3aBUCUMBIMH

B) HECOBMECTHBIMU M €TUHCTBEHHO BO3MOYKHBIMH

') HECOBMECTHBIMH H PAaBHOBO3MOKHBIMH

16. Cymmoti coObiTHit 4 1 B Ha3biBaeTcs coobitue C,
KOTOpOE MPOUCXOUT, €CITH MPOUCXOJIAT:

A) TOonBKO COOBITHE A

b) Tonbko coObiTHE B

B) oano u3 coOwithii A unu B

I') 06a coOwiTHs A 1 B

17. IlpousBenenuemM codbiTuii A u B Ha3biBaeTcs coObiTHE C,
KOTOPOE MPOUCXOAUT, €CITU ITPOUCXOJIUT:

A) ToNBKO coOBITHE A

b) Tonpko cobeiTue B

B) oo 13 coOwiTHil A unu B

I') o6a cobwitust 4 u B

18. O6s3aTenbHBIM ycnoBueM npuMeHenus Gpopmyinsl P(A+B)=P(A)+P(B)-P(AB)
SBIISETCA

A) HE3aBUCUMOCTH COOBITHS A U B

b) cobbITust A 1 B €TMHCTBEHHO BO3MOKHBI

B) coGpiTus A 1 B pOTUBOMNOIOKHBI

I') coBMecTHOCTB cOOBITHIT A 1 B

19. Obs3aTenbHbIM yciioBUeM npuMeHeHus hopmyinsl P(A+B)=P(A)+P(B) sBnsetcs
A) He3aBUCUMOCTb cOObITUS 4 U B

b) necoBmecTHOCTH COOBITHI A U B

B) coOpiTust A 1 B €IMHCTBEHHO BO3MOXKHbI

I') coBMecTHOCTB cOOBITHIT A U B

20. Bepositnocts P(A/B) 310 — ...

A) BepOATHOCTb COOBITHS A TIPU YCIOBUH, YTO A U B IPOTUBONOIOKHBIE COOBITHS
b) BeposTHOCTH COOBITHS A MPH YCIOBUU, UTO A U B HECOBMECTHBIE COOBITHS

B) BeposiTHOCTB COOBITHS 4 TIPU YCIIOBUH, YTO COOBITHE B MPOU30IILIO0

I') mpousBenenue coopituit A u B

21. Obs3aTenbHbIM ycinoBrueM npuMmenenus popmyisl P(AB)=P(A)P(B) sBasercs
A) IPOTUBOIIOJIIOKHOCTE COOBITHI 4 1 B

b) nezaBucumocts cobbiTHil 4 U B

B) nHecoBmecTHOCTH coObITHI A U B

I') 3aBucumocTs cobbiTHii A U B

22. O0s13aTeNbHBIM yeiioBUeM ipuMeHenus hopmyibl P(AB)=P(A)P( A/ B) sBasercs
A) IPOTUBOIIOIOKHOCTE COOBITHI A 1 B
b) HezaBucumocTs cobbiTHil 4 1 B



B) HecoBmecTHOCTH cOOBITHI A U B
I') 3aBucumocTs cobpiTuii A U B

23. ®opMyra OJHON BEPOSITHOCTA UMEET BU/L:

A) P(A)=) P(A)-Py (A)  B) P(A)=) P(H;)-Py(H;)
i=1 i=I

B) P(A)=D P(H;)-Py (A) T) P(A)=) P(A)-Py(H,)
i=l1 i=1

24. BeposiTHOCTb NOSIBICHUS COOBITUS A m pa3 B 1 MOBTOPHBIX HE3aBUCHUMBIX UCIBITAHUSIX
npu n<10 onpenensiercs

A) dopmynoii bepuymiu

b) nokanpHoOIi Teopemoii Jlamiaca

B) unrerpanbHoii Teopemoii Jlammaca

I') dopmymnoii [Tyaccona

25. ®opmyna bepayim umeeT BU
A) B,(m)=Cp,p"q" ™"

B) P,(m)=C,'p"q"

B) B, (m)=C,p"q"

D) P,(m)=C/'p"q"™

26. HauBeposITHEWIIUM YUCIIOM HACTYIJIEHUN COOBITHS A B 1 HE3aBHUCUMBIX UCIBITAHUSIX
Ha3bIBACTCS

A) HanOosblIee YUCIIO HACTYIUIEHUH cOObITUS 4

b) HanbobIas BEpOSITHOCTh HACTYIIJICHUSI COOBITUS A

B) uncno HacTynneHuil coobITusl A pu HauOOJIBIIEM YUCIIE UCTIBITAHUN

I') uncno HactyniaeHui CoObITHS A, IPU KOTOPOM BEPOSTHOCTh HACTYIUIEHUS COOBITUS A B 1l
HE3aBHCHUMBbIX UCIBITAHUSAX HAHOOJIbIIAS

27. ®opmyra ajis OnmpeneNeHUs HAUBEPOSTHEUIIIETO YMCIIa 17y UMEET BU/]I
A)np—p<my<np+p

b) np—g<my<np+q

B) np—g<my<mnp+p

I g<my<p

28. JlokanbHasg TeopemMa Jlamaca mo3BossieT BBIYUCIUTH

A) HauBeposTHEIIIIee YHCTIO HACTYIIICHUI COOBITUS B 11 HE3aBUCUMBIX MCIIBITAHUSIX

b) oTHOCHTENBbHYIO YaCTOTY HACTYIUICHUH COOBITHSI B /1 HE3aBUCUMBIX MCTIBITAHUSIX

B) BepoATHOCTH MOSBIEHUS COOBITUS M pa3 B 1 HE3aBUCUMBIX UCTIBITAaHUAX (11>10)

I') BeposSTHOCTH OTKJIOHEHHS YHWCA TOSBICHUM COOBITHS m OT YHCIAa HE3aBHCHMBIX
WCTIBITAHUH 1

P(x)
Jnpq

29. B nokanpHOM Teopeme Jlannaca P~ apryMeHT QyHKIMH @(x) paBeH



m m—np B) x= np

B) x= — I x=m—np
\NIpq NIpq NIpq

30. MuTerpanbHas Teopema Jlammaca no3BossieT BBIYUCINUTD

A) BepOATHOCTH MOSIBJICHUS COOBITUS A m pa3 B n ucnbITanusx (n>10)

b) BeposiTHOCTH MOsIBNIEHUSI COOBITUS A B 1 UCIBITAHUAX HE MEHEE a, HO He Oonee b pa3
(n>10)

B) HauBeposiTHelIIee YMCIIO OSBJICHUN COOBITHS A B 1 HE3aBUCUMBIX UCTIBITaHHX (1>10)

I') oTHOCUTENIBHYIO YaCTOTY HACTYIUICHHUI COOBITHSI A B 1 HE3aBUCUMBIX HCITBITAHHSIX

A) x=

31. B wunrerpansHoit opmyne Jlammaca P(k; <m<k,)=®D(xy)—D(x|), apryMeHT X,
paBeH

L2 By Byy= L

npq npq npq

32. B wunterpansHoii Qopmyne Jlammaca P(ky <m<k,)=PD(x,)—D(x;), apryMeHr Xx,

A) x = ) xy =k —np

paBeH
np

vipq

A) x, _kazmp B) x, = k2 B) x, =

vnpq Vnpq

33. CnyudaiiHble BETUYUHBI JEISATCS Ha
A) mepeMeHHbIE U TTOCTOSTHHBIE

b) ueTHble 1 HEUETHBIE

B) panyonanbHble U HepallMOHAIbHbBIE
I') nuckpeTHbIE U HETIPEPHIBHBIC

I x, =ky —np

34. MatemaTuueckoe OKHMJIAHUE IUCKPETHON CiIy4allHOM BENWYMHBI BBIYMCISETCS I10
bopmyne
n

n n n
A) in b) Z(Xi - D)X B) lez " Di ) zxipi
io1 i-1 i-1

i=1

35. Maremarnyeckoe OXHAaHHUE ciay4yailHOW BenuuuHbl (¢ X+Y), rae c=const, a X, ¥ —
HE3aBHCUMBIE CIyYaiiHbIE BEJTUYUHBI, PABHO:
A) cM(X)+M(Y) B) cM(X)-M(Y) B) M(X)+M(Y) I M(X)-M(Y)

36 Marematnyeckoe 0>kHMJIaHuE TIOCTOSIHHON BennuuHbl C paBHO
A)C b) 1 B)0 I') e onpeneneno

37. MaTtemMaTuuecKoe OKUJaHUe IPOU3BEACHUS JBYX HE3aBUCHUMBIX CIIyYalHBIX BEJINYMH X
u Y paBHO

AYMX) +MEY)  B) M(X) - M(Y) gy M(X)

M) T) M(X)-M(Y)

38. lucniepcust AMCKPETHOM CcydaiiHOM BEIMYUHBI ONpeesnseTcs mo Gopmyie:

n n n n
2 2
A) le-pi —(inpi) B) in Pi _inpi
i=1 i=1 i=1 i=1



n n n n

2 2 2 2

b) in pi_(zxipi) ) le-p,- —(inp,-)
i=1 i=1 i=1 i=1

39. Hucnepcusi ciayuyaiiHod BenuuuHbl (cX+Y), tme c=const, a X, Y — He3aBuUCHMBIC
CITyYaifHbIC BEJIMYMHBI, PABHO

A) cDX)+D(Y) B) ¢’DX)+D(Y) B) D(X)+D(Y) ) eD(X)-D(Y)

40. lucniepcusi pa3HOCTH JBYX HE3aBUCHUMBIX CIy4YalHbIX BelW4YHH X U Y paBHA:

A) DX)-D(Y) B)0 B) D(X)+D(Y) ') D(X)-D(Y)

41. lucniepcust nocTOAHHON BeauunHbl C paBHa
A)l b) C B)0 I') He onpenenena

42. MareMaTuueckoe OKHJIaHHe KBajapaTa OTKJIOHeHus M(X — M(X))2 paBHO

A) D(X) B) 0 (%) B) M(X) nv

43. Iucnepcus ot MareMaruueckoro oxunaanus D(M(X)) paBHa
A) M(X) b) 0 B) X Nl

44. CpenHee KBaJIpaTUYECKOE OTKJIOHEHUE O (X) CIIy4ailHON BeTHYMHBI X PaBHO

A) D(X) B) yM(X) B) yD(X) ') M(X)

45. MaremaTtnueckoe oxunanue M(X) HenpepblBHON ciyyailHOW BeNMYUHBI X, 3a/laHHOU
Ha uHTepBaie (a,b), onpenensercs GopMyIIou:

b b
A) M(x)= [ 27 f (x)dx B) M(x)= [ (x)dx

46. lucnepcust D(X) HenpepbIBHON CiTy4aiiHON BEeJNMYMHBI, 33JaHHON Ha UHTEepBaie (a, b),
omnpenensercs: GopmyIioit

b b

A) D= [x* f)dv=(M(X)*  B) DX)=[(x=M (X)) dx
; )

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

47. I'pacduueckas popma 3a/1aHUS 3aKOHA pAaCHpeACTICHNS CITyYaifHOU BEJIMYUHBI — 3TO
A) mapabona

b) npsimast muHus

B) okpyx’HOCTB

I') nonuron

48. TabmuHas Gopma 3a1aHus 3aKOHA PACTIPEICTICHUS CITyJaifHON BETMYUHBI HA3bIBACTCS
A) cyMMoOi1 pactipeieleHus

B) uaTerpanom pacnpeneneHus

B) psinom pacnpenenenust

I') monem pacnpenenenus

49. JluckpeTHas ciiy4yaiiHas BeIMYMHA MPUHUMAET ...:
A) TOTBKO MHOKECTBO 1IEJIBIX 3HAYCHHI



b) To1bKO MHOKECTBO MONOKUTEIBHBIX 3HAUCHUM
B) Bce 3HaueHus u3 uHTEpBaAIa (—o0; +00)
I') koHewHOE MM OECKOHEYHOE CYETHOE MHOKECTBO 3HAUCHUI

50. HenpepbiBHAas citydaiiHasi BETUYMHA IPUHUMAET

A) MHOXXECTBO LIE€JIBIX 3HAUCHUM

b) MHOXeECTBO pallMOHATBHBIX 3HAYCHH I

B) koHeUHOE MHOKECTBO 3HAYCHHI

I') mo6oe 3HaueHne U3 KOHEYHOTO WIIM OECKOHEUHOTO MHTEpBaJIa

51. Ecniu X — wHempepblBHas ciydaiiHas BEJIMYMHA, @ U b — KOHKpPETHbIE 3HAYCHUS, TO
OTCIOJIA CJIEYET, YTO

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

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

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

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

+00
52. Ecnm f{x) — TUIOTHOCTH pacipeieCHHs], TO J‘xf (x)dx paBen
A)
b) -1
B)0
N1

X
53. Ecnm f{x) — TUIOTHOCTH pacipeieCHHs], TO J f(x)dx ompenenser

—0o0

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

54. ®yHkuus pacupeneneHus cirydaifHol BennYuHbI X 3aaercs GopMyInoit:
A) F(x)=P(X >x)

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

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

IN F(x)=X

55. JluckpeTHasi ciy4aiiHas BEJIMYMHA, BBIPAXKAIONIAs YMCIIO TOSABICHHUS COOBITHS A B n
HE3aBHCHUMBIX HCHBITAaHUSIX, MPOBOJMMBIX B PaBHBIX YCIOBUSX U C OJIMHAKOBON BEPOSITHOCTHIO
HOSBIICHUSI COOBITUS B KQ)KJIOM HCIIBITAHUH, HAa3bIBAETCS pAaCpPEAETICHHOM 110 ... :

A) HOpMaJIbHOMY 3aKOHY

b) no 3axony Ilyaccona

B) 6uHOMuanbHOMY 3aKOHY

I') no nokaszarenbHOMY 3aKOHY

56. Ecmmu cnyqaﬁHaﬂ BEIMYMHA HMEET OWHOMHAIIBHOE pacnpenaciiciue, n — 4YHUCIIO
HC3aBUCHUMbIX HCHLITaHHﬁ, a p — BCPOATHOCTb HACTYIUJICHUA CO6LITI/I}I, TO MAaT€MaTU4CCKOC

OKHJaHHUe BBIYHCIsETCS o (opMyIie
A) M(X)=n B) M(X)=p B) M(X)=npq ') M(X)=np



57. Ecnu cnyuyaiiHas BeJMYMHA HMEET OWHOMHMAIbHOE pacHpeieNieHHe, 7 — YHCIO
HE3aBUCHMBIX MCIBITAaHUH, a p — BEPOSITHOCTh HACTYIUIEHUS COOBITUS, TO JUCHEPCHs CllydyailHON
BEJIMYMHBI BBIYUCISIETCS IO hopMyIie

A) D(X)=npq b) D(X) =np B) D(X) =n-p ) DX)=p
58. MaremaTnueckoe O0XHJIaHWE PAaBHOMEPHO paclIpeiesIEHHON Cily4aliHON BEJIMYMHBI
BbIUHCIIETCA 10 (hopMmyJie

A) M(x)=4=2 B) M(X)=42 B) M(X)=2=¢

) M(X)=a-+b

59. Hducnepcusi paBHOMEPHO pacHpeleNeHHON Ciy4allHON BEIMYMHBI BBIYUCISIETCS TI0
dbopmyie

2
A) D(X)=b—a B) D(X)=b +a B) D(X)Z% I D(X)Z%

60. BeposTHOCTb IONaJaHus PaBHOMEPHO pACHPEICIIEHHON CclydyallHOW BEIWYHMHBI B
UHTEpBal [a; ﬁ] c[a,b] Beruncisiercs no gpopmyue:

A)P(aSXSﬂ)=O;:§ B)P(aSXfﬂ)=—0;;f
BP(asxsp=L-%  DMasxsprl2

61. IInoTHOCTH pacmpeneneHus cay4yailHOW BEMYHMHBI C [TOKA3aTeIbHBbIM paclpeeieHueM
UMEET BUJL:

A B 0,x<0, B B 0,x<0,
O FOR T
—Ax
B)f(x)={’1€ < ) fy=e™
0,x>0

62. OyHKIMS pacrpeneneHus ClIydaiHONW BEIUYMHBI C MMOKa3aTeIbHBIM pacHpe/esieHueM
UMeeT BUJ:

A) FO) 0, x<0, B) F(o) 0, x<0,
X)= X)=
eﬂ‘x,xZO l—eﬂx,xZO
0, x<0, e
b) F(x)= . I') F(x)=e
l—-e ™,x20

63. YV TMoKa3aTenpHOTO paclpeleNieHus MaTeMaTH4ecKoe OXUIaHWe U CpelHee
KBaJPaTUIECKOE OTKJIOHCHHE

A) Bceraa pa3iu4HbI

b) Bcerna paznuyaroTcs Ha €AMHUILY

+B) Bcerna paBHBI

64. @yHKIMS TUIOTHOCTU HOPMaJIbHOTO PAacCHpEEIeHNs C MAaTEMATUUECKUM 0KMJIAHUEM a U
cpejiHe — KBaJpaTHYeCKUM OTKJIOHEHHEM O 3ajaeTcsi (hopMyJIoii:
(x—a)’ (x—a)’
 20° 1 2
e =° B) f(x)= e =°
o277

A) f)==



_(-a)?

_(-a)?

D f@W=—p—e

B f(0=—

20

65. I'paduk TUIOTHOCTH HOPMAJIBHOTO PACIIPE/ICICHUS HAa3bIBACTCSI
A) kpuBoii ['aycca

b) kpuBoii beprymm

B) xpusoii [layccona

I') kpuBoii Jlamnaca

66. B Touke x=a kpuBas ["aycca numeer
A) Touky neperuba

b) Touky munnmMyma

B) Touky pa3psiBa

I') Touky makcumyma

67. Touku x; =a—0 U x, =a+ 0o SBIAIOTCS U1 KpuBoi ["aycca

A) Toukamu nieperuda
b) Toukamu makcumyma
B) Toukamu MuHMMYyMa
I') Toukamu paspbiBa

68. [lapameTpamu HOPMAJTBLHOTO PaCHpPEICICHUS SABIISIOTCS:

A) MaTeMaTH4eCcKoe 0XKUJaHUE U CPeIHEKBAAPAaTHUECKOE OTKJIOHEHHE
b) ¢pynuxnus pacnipenenenus U GyHKIUS IUIOTHOCTU pacIIpeieIeHUs
B) dyniuns p(x) n ()

I') nucniepcus u cpeAHEKBaAPATHIECKOE OTKIIOHEHHE

Pazgen 10. OCHOBBI MATEMATHYECKON CTATUCTHUKHI

1. I'enepasibHast COBOKYITHOCTB — 3TO ...

A) Bes uccnenyemas COBOKYIHOCTh 00BEKTOB

b) coBokynHOCTb ci1y4yailHO 0TOOpaHHBIX O0BEKTOB

B) coBokynmHOCTh 00BEKTOB, BHIOPAHHBIX Yepe3 OIpe/IeICHHbIN HHTEpBal
I') cOBOKYITHOCTbH U3 HETlepeCceKatoUINXCcs MPYII

2. BoibopouHasi COBOKYITHOCTb — 37O ...

A) COBOKYITHOCTb U3 HENEPECEKAIOIIMUXCS TPYIIII

b) coBokynHOCTh ci1y4yailHO 0TOOpaHHBIX O0BEKTOB

B) Bcs nccnenyemasi COBOKYITHOCTh OOBEKTOB

I') coBOKyITHOCTH 0OBEKTOB, BEIOPAHHBIX YEPE3 ONPEEICHHbIN HHTEpPBAI

3. O0BeM BBIOOPKH — 3TO ...

A) yucno, paBHOE KOJIMYECTBY OOBEKTOB IeHepaIbHOM MIIM BEIOOPOYHON COBOKYITHOCTH
b) uncno, paBHOe cpenHEMY apUPMETHUECKOMY 0OBEKTOB

B) uucino, paBHOE MakCHMaIbHOMY 3HAUE€HHIO COBOKYITHOCTH

I') uncno, paBHOE MUHUMAIBHOMY 3HAUYE€HUIO COBOKYITHOCTHU

4. I[Ipu MOBTOPHOM OTOOpPE 3apErUCTPUPOBAHHBIC U 00CIICIOBAHHBIC €IMHHIIBI

A) BHOBb BO3BPAILAIOTCS B TEHEPAJIbHYIO COBOKYITHOCTh M CHOBA MOTYT NPUHSAThH y4acTUE B
JanbHEHIIIEM 0TOOpe

b) B reHepaibHyI0 COBOKYITHOCTh HE BO3BPAIIAOTCS



B) B reHepanbHyH0 COBOKYITHOCTH BO3BPAIIAIOTCS, HO MPHUHATh Y4acTHE B JajbHEHIIEM
oTOOpE HE MOTYT
I') momeuaroTcst cienuaibHBIM 3HAKOM

5. [Ipu GecioBTOpHOM 0TOOpE 3apPETUCTPUPOBAHHBIE U 00CTIETOBAHHBIC SAMHUIIBI

A) BO3BpAIIAIOTCS B TEHEPATIbHYIO COBOKYITHOCTh

b) He BO3BpalIalTCcs B TeHEPAIBbHYI COBOKYITHOCTh

B) Bo3BparamTcs B reHepalibHYI0 COBOKYITHOCTh M MOT'YT IPUHATH yYacTHE B JabHEHIIIEM
otbope

I') mu0b0 BO3BpAaIAOTCS, THOO HE BO3BPAIIAIOTCS B TEHEPATLHYIO COBOKYITHOCTh

6. I'padmyeckas popma 3a7aHusl 3aKOHA pAaCIPEIEICHUs CIy4ailHONW BETHUHUHBI — 3TO

A) mapabona b) npsimast nunus B) okpyxHOCTB I') nonmuron
7. ... — 3T0 HauOoJIee YacTO BCTPEUAIOIIEEeCs 3SHAUYCHUE BaPUAHTHI.

A) meanaHa b) Mmona

B) pa3smax BappupoBaHus I') cpennee 3naueHue

8. ... — 3TO BapuaHTa, KOTOpas JAEJIUT BapUALIMOHHBIN PsI/l HA JIBE paBHbIEC YacTU
A) meaunaHa b) mona

B) pa3smax BappupoBaHus I') cpennee 3naueHue

9. ... —92TO pa3HOCTh MEX Y HAUOOJIbIIIEH U HAUMEHBIIIEH BApUAHTOMN

A) meaunaHa b) Mmona

B) pa3smax BappupoBaHus I') cpennee 3HaueHue

10. ®opmyna Crepaxecca UMEET BUL ...

A) k=3,32 1gn b) k=143,32 Ign B) k=1-3,32 1gn

11. BeibopouHas cpeHss BbIUUCIsAeTCs 1Mo popmyie

A) J_CB:lixi'ni b) )_CB:ixi'ni B) 33=1§:xi2'”i
o i=1 iz

12. BeibopouHasi 1ucnepcust BRIYUCISETCS 10 opMyIie

A) DB=§:(xi_)_CB)2'ni b) DB=%§,(%'—7CB)Z'”1' B) Df%i(xi—?cg)-ni
i=1 i=1 i=1

Bomnpocsl k 9k3aMeHy U 3a4eTy B YCTHO# (popme

Paznmen 1. DneMeHTHI TUHEHHON U BEKTOPHOU anreOphl

1. ITonaTre n BuaBI MaTpull. TpaHCIIOHUPOBAHHAS MaTPHILIA.

2. Onepauuy HajJ MaTpULlaMH U UX CBOMCTBA.

3. OGpaTHas MaTpHIla U €€ CBOMCTBA.

4. OnpenenuTenb MaTPULIBI U €r0 CBOMCTBA.

5. MuHops!I 1 anredbpandeckue JOMOIHEHUS AIEMEHTOB orpenenuTens. Teopema o
Pa3JIoKEHUH OMPEACTUTENS 110 3JIEMEHTaM CTPOKHU HIIM CTOJIONA.

6. Pemienue cuctem JTMHEWHBIX ypaBHEHHI MeToaoM ["aycca.

7. PemieHne cucteM JIMHEHHBIX yPaBHEHUH METOIOM OOpPaTHOM MaTpPUIIBL.

8. Pemenune cucreM TMHEHHBIX ypaBHEHHH ¢ moMoIsio popmyn Kpamepa.

9. Bexropsl. Onepanuu HaJl BEKTOPaMHU U UX CBOICTBA.




10. JleiicTBust HaJ BEKTOpaMHU, 3aJJaHHBIMU CBOMMHU KOOPJIMHATAMH.
11. CxansipHoe nMpou3BeICHUE ABYX BEKTOPOB U €r0 CBOMCTBA.

12. BekTopHO€E NpOU3BEEHHE JBYX BEKTOPOB U €TI0 CBOWCTBA.

13. CMemaHHO€ MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA.

Paznen 2. AnanuTuyeckas reOMETpUs Ha IJIOCKOCTU U B IPOCTPAHCTBE
1. YpaBHeHue npsMON Ha TUIOCKOCTHU: CTIOCOOBI 3a/IaHuUS.

2. YpaBHEHHE NMPSAMOH C YIIIOBBIM KO3(PPHUITHIESHTOM.

3. O0uiee ypaBHEHHE MPSMOM, €TI0 YaCTHBIE CITyYaHu.

4. KpuBble BTOPOTO MOPSJIKA: OKPYKHOCTb.

5. KpuBsle BTOPOro nopsijaka: dJuImIIC.

6. KpuBbie BToporo nopsijka: rumnepooia.

7. KpuBble BTOporo nopsijaka: napadoa.

Pasnen 3. Benenue B aHanus

1. YucnoBble MOCIeI0BaTeIbHOCTH U CIIOCOOBI X 3aaHUsl.

2. Ilpenen uncnoBoil mocie10BaTeIbHOCTH. TeopeMbl 0 Npeaeaax YUCIOBbIX
Moce0BaTeIbHOCTEH.

3. Ilpenen pynxmun. HempepbIBHOCTD PyHKIHH.

4. TonsiTue MPOU3BOAHOMN U €€ TEOMETPUUYECKUI CMBICI.

5. Teopembl quddepeHInaTbHOr0 UCYHCTICHUS.

6. [IpousBogHas coKHOM U 00paTHON (HYHKITUH.

7. Auddepentman GyHKINN U €r0 T€OMETPUIECKUNA CMBICIL.

8. UccnenoBanue GyHKIUI C TOMOIIBIO TEPBOM MPOU3BOIHOM.

9. UccnenoBanue GpyHKUINN C TOMOILBIO BTOPOH POU3BOJHOM.

Paznen 4. nterpanbHoe ncyucieHue GyHKIMN 0AHON HE3aBUCUMOM NepeMEHHON

. IlepBooOpazHas GyHKIMS U HEONPEAETICHHBI HHTErpal.

. Beruncnenue HeonpeaeneHHbIX HHTErPATIOB.

. MeTo1pl BBIYMCIIEHUS HEOIIPEIETICHHBIX NHTETPAJIOB: METO/] TIOJICTAHOBKH.

. MeToas! BEIYMCIICHHS HEOIIPEAEICHHBIX HHTETPAJIOB: METOI MHTETPUPOBAHHUS 110 YACTSIM.
. IHTerpupoBaHue panroHaIbHBIX Jpo0eit.

. OnpenieneHHbI UHTETPA U €r0 FTeOMETPUUECKUNA CMBICTT.

. @opmyna HetoTona-JleitOHuma.

. [IpunosxeHust onpeaeseHHOro NHTerpaa: JUIMHa IyT KPUBOM, IJTOIIA (b IIJIOCKOM
(burypsl, BBIYMCICHUE MYTH, IPOHIEHHOTO TOYKOH, BBIYMCICHHUE PAaOOThI CHIIBI.

01N N KW~

Paspen 5. KommiiekcHble uncna

1. KoMmrmuiekcHbIe ynciaa U UX FeOMETpUYECKasi HHTEPIIpETausl.

2. Paznuunble GOPMBI 3alTMCH KOMIICKCHBIX YHCEN.

3. Onepannu HajJ KOMIUIEKCHBIMU YHCIIaMU, 3alIICAHHBIMU B alre0panyeckoi ¢popme.

4. Onepanuu HaJ KOMIUIEKCHBIMHU YUCIIaMH, 3aIIMCAHHBIMU B TPUTOHOMETpUYECKOi popme

Paznen 6. DyHKIMY HECKOJIbKUX NEPEMEHHBIX

1. [TonsiTre GpyHKIMOHAIBHOM 3aBUCUMOCTH MEX]Ty HECKOJIBKUMHU ITEPEMEHHBIMHU.
2. Ilpenen u HENPEPHIBHOCTH (PYHKIIUH IBYX HE3aBHUCHUMBIX E€PEMEHHBIX.

3. YacTHble TpOU3BOJHBIE (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.

4. DxcTpeMyMbl (YHKIUU IBYX HE3aBUCHMBIX IEPEMEHHBIX.

Paznien 7. YucnoBble psaabl
1. Onpenenenue uuciaonoro psana. Cymma psga. Cxonumocts psiga. [Ipumepsr.
2. UccnenoBanue YUCIOBBIX PAJIOB HA CXOJUMOCTb.




Paznen 8. luddepennmanbubie ypaBHEHUS

1. IuddepennnanpHbie ypaBHEHUS TIEPBOTO MOPSAKA: OCHOBHBIC TOHSITHSL.

2. AuddepeHunanbHble ypaBHEHUS C pa3IeSIIOIIMMUCS IEPEMEHHBIMU U OHOPOIHBIE
nuddepeHmaIbHbIe ypaBHEHH IepBOro nopsaka. [Ipumepsr.

3. Jlunetinbie nuddepeHImanbHbie ypaBHEHHUS MTEPBOTO Mopsiaka. [Ipumepsr.

4. JIuneitapie qudepeHmanbable YpaBHEHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMU
koa(purmeHTamu.

Pasznen 9. Teopuu BeposTHOCTEN

1. KomOuHaTtopuka: pasMenieHus, CO4eTaHus, NepecTaHOBKU. Pa3menienust, cCoueTaHus u
IIEPECTAaHOBKU C MOBTOPEHUAMH. [IpumMepsr.

2. [IpenMeT u OCHOBHBIE ONPEEIICHUS TEOPUH BEPOSITHOCTEH.

3. Kinaccuueckoe omnpeneneHue BeposiTHOCTU. CBOMCTBA BEPOSITHOCTH, BHITEKAIOLIUE U3
KJIACCUYECKOro onpeneneHus. [Ipumepsl.

4. CraTHCTHYECKOE ONpeIeTICHUE BEPOSITHOCTH, €r0 OCOOCHHOCTHU U CBA3b € KJIACCUYECKUM
OIIPEIETICHUEM.

5. 3aBuUCHMBbIE U HE3aBUCUMBbIE COOBITUS. Y CIIOBHBIE M 0€3yCIOBHBIE BEPOSTHOCTH.

6. TeopeMbl YMHOKEHHS BEPOSATHOCTEH.

7. TeopeMbl CIIOKEHUS BEPOATHOCTEM.

8. ®opmya nonHoi BepostHocTU. Popmyna Baiieca.

9.®opmyna bepnymnnu. bunomuaneHoe pacnpenenenue. HauBeposrHeiiiiee yucio
MOSIBICHUN COOBITHSI.

10. ITpubnuxennsie popmyisl B cxeme bepnymnnu (popmyna Ilyaccona, nokanbHas u
WHTErpajibHas Teopembl Jlarmnaca).

11. CriyyaiiHble BETUUUHBI U CIy4daiHble COOBITHS.

12. JluckpeTHble U HENPEPHIBHBIE Cy4yaiiHble BETMUMHBI. 3aKOH paclpeesIeHUs CIIyqaiiHON
BEJIMYMHBI U CLIOCOOBI €r0 3a/1aHusl.

13. HucnoBble XapaKTEPUCTUKHU CIIy4allHbIX BEJIUUMH.

14. MaremaTndeckoe OKHJaHUE ClydailHOW BeanunHbl. Ero cmbica u npumepsl. CBolicTBa
MaTeMaTHUYECKOT0 OKUIAHMUSL.

15. lucniepcus u cpeiHee KBagpaTUIeCKOe OTKIOHEHUE CIIydallHOW BeIU4MHBI. VX cMbIct 1
puMepsl BbrauciaeHus. @opMyIibl 171s1 BEIYUCIIEHUs qucnepcuu. CBoiicTBa qucnepcuu.

16. MaremaTndeckoe 0KHJaHUE, TUCIIEPCUS U CPEIHEE KBAAPATHUECKOE OTKIIOHEHHE
YacTOThI U YACTOCTH.

17. Baxxnelue pactpeeiacHusl ClydyalHbIX BEJIUYUH.

18. HopmanieHOE pacnpenenenue. IIOTHOCTE HOpMaIbHOTO pacipeieeHus U €€ CBOMCTBA.
@YHKIMS pacpeesIeHNs] HOPMAIbHO PACIIPEAEICHHON CIIy4aiiHON BEJINYNHBI.

19. HopmupoBaHnHOe (CTaHAApTHOE) HOPMAILHOE pacIpesie/iCHHE.

20. ®dynkuusa Jlamnaca: rpaduk, CBOMCTBa, TAOIUIBL.

21. BeposTHOCTh ONAaIaHKS] HOPMAJIBHO PaCHpEACIICHHON CIIy4YallHON BEJINYHHBI B
3a/laHHBIN NHTEPBAJL.

22.BeposATHOCTH 33JIaHHOTO OTKJIOHEHUS! HOPMAJIbHOM CIIy4aiiHOW BEJIMYMHBI OT CBOETO
MaTemMaThueckoro oxuaanus. [Ipasuno Tpex curm.

23 3axoH 6onpinx yncesn. HepaBenctBo YeOrimena. Jlucnepcus cpentHero
apu(MeTHUECKOTO.

24. 3akoH 60abmmux uncen. Teopema YeObimeBa. Teopema bepnyim.

Pazgen 10. OCHOBBI MaTEMaTUYECKON CTATUCTUKU
1. IlpeameT 1 OCHOBHBIE 33a/1a4U MATEMAaTUYECKON CTATUCTUKH.




2. 'enepanbHast 1 BEIOOPOYHBIE COBOKYITHOCTH CITyYailHbIX Benu4rH. [lepBuunas o6paboTka
BBIOOPOYHBIX JAHHBIX TPYIIHUPOBKA, MOCTPOCHHUE TUCTOTPAMMBI paclpeieNieHusl ClaydailHbIX
BEJTUYMH.

3. DMmupuueckue WHTerpanbHas u auddepeHuuanbHas (QyHKuuu pacnpeaeneHus. Mx
CBOMCTBA.

4. BbIOOpOYHBIE YHCIIOBBIE XAPAKTEPUCTHKH CIy4alHBIX BEIMYUH (TOUYEYHBIC OLIEHKH)
JTUCTIEPCUH, MATEMATHIECKOTO 0KHJIaHUs, KOI(DPHUIIMECHTOB aCHMMETPHUH, SKCIIECCa, KOPPEISAIUU.

5. CraTtucTuyeckue OIEHKU MapaMeTpoB pacrpeaeneHus (CyIIHOCTh TEOPUH OLEHUBAHUSA):
HECMEIIEHHOCTbh, COCTOSITENIBHOCTD, 3()(PEKTUBHOCTH OIICHOK.

6. ToueuHble OLEHKH: BBIOOpOUYHAS CpEIHSSA, AUCIEPCHUS, CpeAHEe KBaJApaTUUYECKOe
OTKJIOHEHHE.

7. TodyeuHas orieHKa reHepaIbHOM CpeHEH 110 BHIOOPOYHOU CpEeaHEH.

8. ToueuHas oreHKa reHepanbHOU qucnepcuu. «VcrpaBieHHbIe» BRIOOPOYHAsS JUCTICPCUS U
CpeIHee KBaJpaTHIeCcKoe OTKIOHEHUE.

9. UnrtepBanbHblie OlIeHKU. TOYHOCTH OlIeHKH. JloBepuTeIbHasi BEPOSITHOCTD.

10. JloBepuTeNbHBIN UHTEPBA AJSl OLIEHKH MAaTEMAaTHYECKOTO OXHJIaHUs MPU U3BECTHOM U
HEU3BECTHOM O .

11. Pacnpenenenue CThro/iCHTA.

12. JloBepuTenbHBIA HMHTEpBAI JJIsi OLEHKH CPEIHEKBAIPATHUYECKOTO OTKIOHCHHS
HOPMAJIBHOTO pacrpeaeeHus

OO0pa3ubl KOHTPOJILHBIX PadoT N0 TeMaM
Tema Nel. Matpunsl. Onpenenuresn

1 3 =2 3 -1 . 2 3
1. Hansl matpunel A=|0 -1 4 |, B=2 1|, C=( 1 0 2).
5 2 6 4 0 -

Berurcuts: 1) 24 + BC; 2) B' + C; 3) 4%, 4) AB+4B; 5) B + 3C.
2. BeuncnuTh ciaeayromue onpeaeauTeNu:

2 3 1 -1
3 -1 -4 1 4 -2 0
R 5 1. e 1 37270
-1 2 2 -1 3 4

3. Jlana marpuna: 4= [_23 ;) Iokasatk, uto (A7) 1=4.

4. OnpenenuTsb MpU Kakux A CYIIECTBYET MaTpHIla, oOpaTHast JaHHOI:

2 A -1
A=|1 3 4
-1 1 1
5. Haiitu matpuity, 0OpaTHy0 MaTpuIie:
-1 3 1
A=1 2 0
3 -1 1

Tema Ne2. BekTopHas ajaredpa

JIaHBI KOOPIMHATHI YETHIPEX TOYEK:
A(1;-3; 1), B(2; 15 2), C(-1; 35 2), D(1; 1; 3)
HaiiTu:
1) KOOpAMHATEI BEKTOPOB AB, CD,2AB +3CD ;
2) JUIMHBI BEKTOPOB AC, BD,2BC—3AD ;

3) ckansspHOe pousBeaeHue BekTopoB AB u AC;



4) KocuHYyC yria MeXIy BEKTOpaMH BC u BD;

5) IPOEKIMIO BEKTOpPa AB Ha HaNpaBieHHE BEKTopa CD ;

6) BEKTOPHOE IIPOM3BEICHIE BEKTOPOB AB u AD ;

7) nnomaas Tpeyrojibuuka ABD;

8) CHHYC yrya Mex/y BeKTopaMd AB u CD

9) CMEIIAHHOE IPOM3BEACHUHE AB - CD-b,Tae b=i —2j+4k;

10) o6vem nupamuasl ABCD, niauHY BBICOTHI, OIYLICHHON U3 BEPIIUHBI B.

Tema Ne3. AHaiuTHYECKAs] TeOMETPHUS HA TIIOCKOCTH
1. JlaHbl KOOpAMHATHI BEPIIMH TpeyroibHuka ABC:
AQ3; 2), B(—4; 3), C(-1; -2)

Tpebyercst cocTaBUTh ypaBHEHUS:

1) ctoponbl 4B;

2) menuanbl AK, TpOBEICHHON U3 TOYKHU 4;

3) BbICOTHI BM, poBEICHHON U3 TOUKU B.

Crnenatpb 4epTex B CUCTEME KOOPAUHAT.

2. JHano ypaBHeHHMEe KpuBod 2-ro mnopsaka. [lpuBecTu 3amaHHOE ypaBHEHHE K
KaHOHUYECKOMY BH]Y, OIIPEEIUTh TUI KPUBOM, HAITH €e XapaKTepHbIE JIEMEHTHI.

12X -4~ 12x+ 16y - 6 =0;

2)3x* —6x—y+4=0;

3) x*+ 4y" — 6x + 8y + 5 = 0, x—2y—5=0 — HaiiTH TOUKH TEPECEUCHNs KPHBOH ¥ 3aJaHHOI
npsiMoi. [locTpouTs B UCXOAHOM crcTeMe KOOpIUHAT.

Tema Ned. AnasmTuyeckasi reoMeTpusi B IPOCTPAHCTBE

JlaHbl KOOPAMHATHI TOYEK — BEPIIKUH upaMuiel ABCD:
A(1;3;6), B(2; 2; 1), C(—1; 0; 1), D(—4; 5; -3)
Tpebyercs:
1) HaliTh ypaBHEeHHE MII0CKOCTH rpanu ABC;
2) coCTaBUTh NapaMEeTPUUECKUE YpaBHEHUS NpsMoi AB;
3) cocTaBUTh KAHOHUYECKHE YPaBHEHHUS BHICOTHI MHUpaMuibl DK, MpoBeIeHHON U3 BEPLIMHBI

4) HaliTu KOOpAMHATHI TOUkH nepeceueHust DK u rpanu ABC;
5) Haiitu yrou f Mexny peopamu AB u BC;

6) HailTu yrou y mexny pedpom AD u rpanbio ABC.

Crnenatp yepTex NUpaMHUIbl B CHCTEME KOOPAMHAT.

Tema NeS. Ilpenes pyHkuun
Bbruncnute npeaens:

2 -x- 2 4 5x% . J9-x-3
1) lim 2x°—x-10 2) lim 2x°+5x" +4 3) lim X
x—>=2 x2 +3x+2 X—>00 3x3 +2x2 +5 x—=>0vx+4-2
02 x—1 2
4) lim sin” 6x 5) lim 2x-3 6) lim 4x° =5x+1
x—0 4x X—»00 2x+5 X—>00 3X—X2—2
; 2x? —x-1)? 8) lim Ax+1-3Bx+1) gy f L7082
7) e x—0 xsinx

x>l 42x%2 —x=2

Tema Ne6. [IponzBoanasi pyHKUMM U ee IPUMEHEHHE



1. HaiiTu npou3BOAHBIC MEPBOrO TOPSAKA JAHHBIX (YHKUUH, HCHONB3ys IpaBuiIa
BBIUMCJICHUSI IPOU3BOIHBIX:

l)y:2x5—i+l+3\/;; 2) y=+x-1g3x; 3) y = In x ;
3
x> X 4—-3cosx
4) y = (sin x)?"18%; X = arcsin 2¢, 6) y = x+arctgy.
1. 1
1-4¢2
2. BeuuciuTh npenensl, UCnoib3ys npaBuiio Jlomuras:
—3)?
1) lim M- 2) lim x-sin-.
3 sin’(x-3) x—0 X
3. [Toctpouts rpaduk pyHkmuu y = f(x), HCIONB3ys OOLIYIO CXEMY UCCIICIOBAHUS:
_ 4x° —3x
YT a1

Tema Ne7. HeonpeneieHHbIH 1 onpeae/ieHHbII HHTErPajibl

1. Beruuciaure HCOIIPCACIICHHBIC HHTCT paJ'IBI'
1 xdx
1) [3* +3x—)dx; 2) [( —)dx; 3) [——;
e ko f .

3 —
4) [@x-5)e*dx; 5) [ —d 6) | .
x“—4x+8 —5x+6

2. BeuucnuTh niaoua s GUrypsl, OrpaHUueHHON TUHUSAMU: Y = 2X — x2, y=-X

Tema Ne8. KomiuiekcHbIe YHc/Ia
1. BBINOJIHUTB 1€ICTBUS CIIOKEHUS, yMHOXKeHUs, aenenust ¢ KUz =2+43i, zp =3-2i.

2. Pemuth ypaBHEeHME x? —4x.+5=0. Kophuu n306pa3ute rpaduuecku paanyc-
BEKTOPAMH.
1-i )%
3. Bowonauts feifcrsus vax KU z = [l—j +i'" B anre6panueckoii popme. Pesynbrar
+1
3anucaTth B TPUTOHOMETPUYECKON 1 MTOKa3aTeNbHON popMax.
4. Bomomuuts  jeiicTBus 7 =6(cos190° +isin190%) : 4(cos 40° +isin40°)

TpUrOHOMETpHUecKoi ¢opme. PesynpTaT 3anucarh B oka3aTelbHOM 1 anredpandeckoi hopmax.

5. Pemnth ypaBHEHME xt42=0. Kophuu npeacraBuTh Bo Beex Tpex (hopmax U u300pa3uTh
rpadu4ecKku paguyc-BeKTOPaMH.

Tema Ne 9. ®ynkuun HGCKOJ‘IBKI/IX HePeMeHHbIX

1. Haiftur mommstii quddepermman GyHKun u=cos (x’y+y’z" + zx°).

2. Haittn nuddepentuan 2-oro nopsaka GpyHkmun z=sin(xy’ — y?).

3. HaiiTi 4acTHbIC IPOM3BO/IHEIE OT CIOKHOI QYHKIHH 10 U, v: z=x"y* , rie x = cos”(u+v),

y = sin®(u-2v).

4. HaiiTi YacTHbIE MPOU3BOJHBIE OT HESABHOM (bYHKHI/II/I 1o X, y e+ (x+y ) — yz =0.

5. UccnenoBath Ha SKCTpeMyM QYHKIUIO 7 = 2 X2 —4xy + 9y’ + 3x — 14y + Y.

6. VccnenoBaTh Ha yCIOBHBII 9KCTpeMyM (GYHKIMIO z = x° + y* mpH x + y =3 (x>0, y>0)
MerooM Jlarpanxa.



Tema Ne 10. YucsioBble psiabl

HCCHGHOB&TB Ha CXOAUMOCTDb YMCJIIOBBIC PAJbI:

= = o’ =(3n-1Y"
1) 2 n
;3n—1 )HZ:I:SnS—l %) ;(2%1)
“ 2n—1 = (=1)"n s 2n+1Y"
4) 5 6 —1)"
; n! );471—1 )HZ:;( ) n®+2
- (D"
7
)Z2n+l

n=1
Tema Nell. JuddepennuajibHble ypaBHeHHs IEPBOro MOPSAKA

1. Haiitu o6mee pemenuie nuddepeHIanbHbIX ypaBHEHHI:

6) y' —Vyzx“‘.

a) y’:yzx+4x+y2 +4,

2. Haiitu oGmee pemrenue nuddepeHIualbHbIX YpaBHEHHIHA:

a) y'—X:x3, 0) y'+lzez".
X X
3. Haiitu o6ee pemenue nuddepeHuanibHbIX ypaBHEHUH:
2
)y -2=yInx, 6) y'+2= 2y :
X x x +4

Tema Nel2. [InddepennnaiibHble ypaBHEHUsS] BTOPOTO NMOPS/IKA

1. HaiiTu o6mee pemenue nuddepeHuanbHbIX ypaBHEHUN:

a) y'=1-2x—x7, 0) y" =6cos2x+1.
2. HaiiTu yactHoe pemienue nudQepeHmanbHOro ypaBHEHUS:

yxlnx=y', yie)=4, y'(e)=1.

3. Haiitu o6mee pemenue nuddepeHuanbHbIX ypaBHEHUH:

a) y"+y"+2y'=0, 6) y" —81y=0.
4. Haiitu o6miee peuenue nud@epeHuanbHbIX ypaBHEHUM:

a) y"+10y'+25y=2e"", 0) y"+9y=2cos3x.
5. Haiitu pemenne 3agaun Komm:

y'+y=3sinx+2cosx, y(0)=0,y'(0)=1.

Tema Nel3. Teopusi BeposiTHOCTeH 1 MaTeMAaTHYeCKAasl CTATUCTHKA

1. B rpynmne 16 ctynenTok u 6 cryneHToB. HaiiTu BEpOSITHOCTH TOTO, UTO CPEIN YETBIPEX
HayraJ BBIOpaHHBIX YYAIIUXCs OKAXKETCS OJJHA CTY/ACHTKA U 3 CTyJIeHTA.

2. Cpenu coTpyaHUKOB (hupMbl 28% 3HAIOT aHTIUHCKUN A3bIK, 30% — Hemeukuil, 42% —
(bpaHIy3ckuii; aHrmuiickuii 1 Hemeukuid — 8%, anrnuiickuit u ¢panmysckuit — 10%, Hemeukut u
bpanmy3ckuii — 5%, Bce Tpu s3pika — 3%. HaliTu BEpOATHOCTH TOTO, YTO CIy4ailHO BBHIOPAHHBIN
COTPYAHUK (UPMBI: a) 3HACT AHIVIMHCKUI WM HEMENKHuil; 0) 3HaeT aHIVIMHCKUI, HEMEUKUN WIIH
(paHIy3CKHii; B) HE 3HAeT HU OJUH U3 NEPEUYHUCICHHBIX S3bIKOB.

3. B mMarazuHe uMEIOTCS B NPOAAKE OJHOTHUIIHBIE H3JENINs, W3TOTOBJICHHBIE JBYMS
3aBomaMu. 3aBogoM Nel msrorosiieHnsl 60% wu3aenuii, a OCTAIBLHBIE W3TOTOBIECHBI 3aBOJOM No2.
3aBox Nel B cpennem Beiyckaer 2% Opaka, a 3aBog Ne2 — 5% Opaka. KakoBa BeposSTHOCTH TOTO,
YTO KYIUIEHHOE B Mara3uHe U3/eare OKaxeTcst OpakoBaHHBIM?



4. TIpou3BOAUTHCS UCIIBITAHUE TMSATH TPUOOPOB, KAXKIBIM M3 KOTOPBIX BBIXOJIUT U3 CTPOS C
BeposTHOCTBIO 0,1. HaiiTi BeposATHOCTH TOTO, YTO XOTs ObI JABa MpuOOpa BBIWIYT W3 CTPOS MPHU
UCIIBITAaHUU.

5. ®abpuka Bbeimyckaer 70% wuzaenuil Beiciiero copra. HallTu BepoATHOCTH TOTO, UTO B
naptuu u3 1000 n3nenuii 4ucio nepBOCOPTHBIX 3aKIH0UEHO MKy 652 u 760.

6. Haiitu maremaTudeckoe OXKuJaHHUE, TUCIIEPCHUIO U CpPellHEee KBaJApaTUUYECKOe OTKIOHEHUE
CJIy4ailHOM BEJIMYMHBI, 3aJaHHOM 3aKOHOM PaCIpECICHUS:

X 2 3 5
p 0,1 0,6 0,3

7. HempepbiBHas ciydaiiHas BeIMYMHA 3a/aHa (YHKIMEH pacrpelesieHUus] BEpOsSTHOCTEH
F(x). TpeOyercs: a) HaWTH IUIOTHOCTh paclpeiesieHus BeposTHocTer f(x), ©) HalTh
MaTEMaTUYECKOE O’KUJAHUE, JUCIEPCUIO, CPEAHEE KBAJIPATUUECKOE OTKJIOHEHUE; B) BBIUYMCIIUTH
BEPOSATHOCTH MOIAIaHUS CTydYaliHOW BeTWYMHBI B HHTEpBaAI (1; 4); ) mocTpouTh rpaduku GyHKIIUHA
pacnpenenenus F(x) v IIIOTHOCTH pactipeaesieHust f{x).

0, Tne x <0,

2

X
F(x)=<—,rme0<x<5,
) 25

1, rme x > 5.

Tema Nel4. OcHOBBI MATEMATHYECKOH CTATUCTHKHU

N3BectHel X, X,,..., X, —pe3ylbTaTel HE3aBUCUMBIX HAOMIONCHMH Haj CiydailHOM

BEIIMYMHON X.
3amanne

1. CrpynnupoBath 3T JJaHHBIE B UHTEPBAIBHYIO TaOJIHUILY.

2. [TocTpouTh TUCTOTPAMMY, MTOJIUTOH YACTOT M SMIIUPUUECKYIO (DYHKIIUIO pacTpeaeNeHusI.

3. HaiiTi 1 mocTpouTh MOAY M MEJIUAHY.

4. HaliTu HECMEIIEHHYIO OIIEHKY MAaTeMaTHUYeCKOTO OKMJAaHUS M JUCHEPCHM CIy4YauHOM
BEIIMYHNHEI X.

5. HaiiTu MHTEpBanbHbIE OLIEHKM MAaTeMaTUYECKOTO OKHUIAHUSA U JUCIIEPCHUM CIy4alHON
BEJIMYMHBI X ¢ HANE)KHOCTBIO ¥ = 0,99 u ¥ =0,95.

4. METOAMYECKHUE  MATEPHUAJIbI, OINPEAEJIAIOHNIME  ITPOLEAYPBI
OLEHMBAHMA 3HAHMU, YMEHHNM, HABBIKOB U (MJIM) OIIBITA AEATEJIBHOCTH,
XAPAKTEPU3VIOIINUX OTAIIbI @OPMHWPOBAHMA KOMIIETEHIIMA

Jlekuuy OLEHMBAIOTCA IO IOCEIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIJCINUTH TIJIABHYIO
MBICITb.

[IpakTuyeckne 3aHATHS OILIGHUMBAIOTCS IO CAMOCTOSTEIBHOCTU BBIIOJHEHUS PabOTH,
rPaMOTHOCTH B O(DOPMIIEHUH, TPABUIIBHOCTHU BBITIOJTHEHHUS.

CamocrosarenbHass paboTa OLEHUBAETCA MO KAYeCcTBY M KOJHMYECTBY BBINOJIHEHHBIX
JOMAIITHUX WM KOHTPOJBHBIX paboT, TpaMOTHOCTH B O(OPMIIEHUHU, IPABUIILHOCTH BBIMOJIHEHHUS.

IIpomesxyTouHas arTecTanus IpOBOJUTCS B GOopMe 3a4eTa U SK3aMEeHa.

Jlyia monydeHus 3ayeTa M HK3aMeHa CTYACHT OYHOW (GopMbl 00ydeHHs AOHKEH B TEUEHHUE
ceMecTpa aKTUBHO MOCEIIATh JIGKIIMU U IPUHUMATh Y4acTHe B 00CY>KICHUU BOIIPOCOB KACAIOLIUXCS
U3y4aeMOH T€MBbI, BBIIOJHHUTH U 3AIUUTUTH OTUYETHI 110 MPAKTHUECKUM 3aHATUSM.

Jlist IoTydeHus 3a4eTa U dK3aMeHa CTYACHT 3a0YHON (OpMbI 00ydeHUs OJDKEH HamucaTh
KOHTPOJIbHYIO Pa0OTy, aKTUBHO MOCENATh JEKIUN 1 IPUHUMATh y4acTUE B 00CYXIEHUHU BOIIPOCOB
KaCaloLUXCsl U3y4aeMON TEMBI, BBIIIOJIHUTD U 3alIUTUTh OTYETHI 110 IPAKTUYECKUM 3aHATHUSM.



Kputepun oueHku 3adeta M 3K3aMEHa MOTYT OBbITh MOJYYEHbI B TECTOBOW (opme:
KOJIMYECTBO OayuioB WM  yJOBJIETBOPUTEIBHO, XOpOIIO, OTIM4YHO. Jlnsg  monyudeHus
COOTBETCTBYIOILIEH OLIEHKM Ha 3a4E€TE U dK3aMEHE 110 KypCy HCII0JIb3yETCsl HAKOIIUTENIbHAs CUCTEMA
OalbHO-PEUTHUHIOBOM pabOTHI CTYAEHTOB. MITOroBas oleHKa CKIIaIbIBA€TCS U3 CYMMBbI OaJIJIOB WUIIU
OLICHOK, TOJIYUYE€HHBIX 1O BCEM pa3lieliaM Kypca M CyMMbl OajUIOB TOJYYCHHOM Ha 3adeTe |
JK3aMEHe.

Tabnumna 4.1 - Kpurepuu OLICHKH ypOBHS 3HAHUH CTYJCHTOB C MCIOJb30BaHHUEM TECTa Ha
3a4yeTe | HK3aMeHe M0 YYeOHON AUCIUIIINHE

OueHKa XapaKTepuCTUKM oTBeTa CTyAeHTa
OTAnyHO 86-100 % npaBuabHbIX OTBETOB
Xopouwo 71-85 %
YaosnetsopuTesibHO 51-70%
HeynosnetsopuTenbHO MeHee 51 %

OI_[eHKa «BadyTCHO» COOTBCTCTBYCT KpUTCPUAM OLICHOK oT «OTIIMYHO» a0
«KYOOBJICTBOPHUTCIBLHO».
OI_[eHKa «HEC 3a4YTCHO» COOTBCTCTBYCT KPUTCPUIO OLICHKU «HC YAOBJICTBOPHUTCIIBHO).

KonunuecTtBo OamnoB M OLEHKA HEYIOBIETBOPUTENBHO, YAOBIETBOPUTEIHLHO, XOPOIIO,
OTJIMYHO ONPEACISIOTCS MPOTPAMMHBIMU CPEJCTBAMHU IO KOJUYECTBY IPABHIBHBIX OTBETOB K
KOJIMUECTBY CIy4ailHO BEIOpAHHBIX BOIIPOCOB.

Kpureprnn oneHuBaHMsI KOMIETEHIIUH CIIETYIOIIHE:

1. OtBerhl HMEIOT TMOJIHBIE pelIeHus (C NpaBWIBHBIM OTBeTOM). KX coaep:kaHue
CBHUJICTEIILCTBYET 00 YBEpPEHHBIX 3HaHUSAX oOOydJaromerocs W O €ro yMEHUH penath
npodeccuoHaIbHbIE 3a/1a41, OLIEHUBAETCS B 5 0aioB (OTIMYHO);

2. bonee 75% OTBETOB UMEIOT MOJHBIE PELIEHUS (C MPaBWIbHBIM 0TBETOM). X conepxaHue
CBUJIETEJIbCTBYET O JIOCTAaTOYHBIX 3HAHMAX OOydYarollerocss M €ro yMEHUM pelaTh
npodecCuoHANIbHBIC 3a/1auu — 4 Oaiiia (Xopolo);

3. He menee 50% OTBETOB MMEIOT IOJIHBIE pelICHHs (C MpPaBUIBHBIM OTBETOM). Mx
COJIep)KaHNE CBHJETEIHCTBYET OO0 YIOBJIECTBOPUTENBHBIX 3HAHUAX OOydJaromerocs M O €ro
OTPaHMYEHHOM YMEHHHU pelarh NpodeccHOHalbHBIE 3aJaud, COOTBETCTBYIOLIHE €ro Oynymiei
kBauukanuu — 3 6auia (yA0BIETBOPUTENIHHO);

4. Menee 50% OTBETOB HMMEIOT pelIEHHUs C MpaBUIbHBIM OTBeTOM. MX conepxanue
CBUJICTEIILCTBYET O CJIa0BIX 3HAHHWSIX OOydJaromerocs W O €ero He YMEGHHH pelaTh
npodeccuoHaIbHbIE 3a1a4l — 2 Oansa (HeyA0BIETBOPUTEIBHO).



