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1. TMEPEYEHb KOMIIETEHIIMIA C YKA3ZAHHMEM DJTANOB HX
®OPMHPOBAHNSA B IPOLIECCE OCBOEHH S OBPA3OBATEJIBHON ITPOT'PAMMBI

B pesynprare ocBoenusi OIIOIl OGakamaBpuata mo HampaBieHuro oOyuenus 44.03.04
[IpodeccuonanbHol 00y4yeHHE (IO OTpaciasiM), OOYYAFOIIMICS JOHKEH OBJIAJETh CICIYIOIUMHU
pe3yibTaTaMu 00y4YeHHS 10 AUCIUTIINHE «MaTemMaTuka:

Tabnuna 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCIUTIIMHBI

Kon nnaukaropa

Nupukarop JoCTHXKEHUS

IlepedeHs IUIAHUPYEMBIX PE3YIIBTATOB

IOCTHOKEHHUS KOMIIETEHIUN 00yYeHUs TTO TUCIUILINHE
KOMIIETEHIIUH
OIIK-7. Cnoco6en | OIIK-7.3. [Inanupyert u 3HATB: OCHOBHBIE IOHATHA U METOJBI
B3aUMOJICHCTBOBATh C | OpraHU3YET ACSITEIbHOCTD MaTEMAaTHYECKUX,
y4acTHUKaMU OCHOBHBIX YYaCTHHKOB €CTECTBEHHOHAYYHBIX H
00pa3zoBaTeNbHBIX 00pazoBaTeNbHBIX 001enpopeCCHOHAIBHBIX  TUCIUTLIINH,
OTHOIIICHUH B paMKaX | OTHOIIECHUH B paMKax HEOOXOUMBIX JJISl PEIICHUS] THIIOBBIX
peanu3anuu peanu3anuu 3a1a4 B 00JIaCTH TEXHUYECKUX CHCTEM
00pa3zoBaTebHBIX 00pa3oBaTeNbHBIX POTPaMM | B arpoOu3Hece
nporpamm YMeTb:  HMCHOJB30BATh  OCHOBHBIE
METO/IBI MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX 51

oburenpodecCHoHaNbHBIX JUCIHUILINH,
HeO6XOI[I/IMI)IX AJid PEIICHUSA TUITOBBIX
3a7a4 B O0JIACTH TEXHHUYECKUX CHUCTEM
B arpoOu3Hece

Baagern: HaBBIKAMHM HCHOJIB30BaHHUS
METOJ0B MaTEMaTU4YCCKUX,
C€CTCCTBCHHOHAYYHBIX n

001enpodeCCHOHAIBHBIX  TUCIIUTLIINH,
HEOOXOUMBIX JI PEIICHUS TUIOBBIX
3a7ad B O0JIACTH TEXHHUYECKUX CHUCTEM
B arpoOusHece

OIIK-8. Cnocoben
OCYIIECTBIISATh
He}laFOFI/I'-IeCKYIO
EeITEILHOCTD Ha
OCHOBC€ CIiI€IUaJIbHBIX
HAYYHBIX 3HAHUHN

OIIK-8.1. lemoHcTpHpyeT
crielaIbHbIC HayYHbIE
3HaHUS B T.4. B TIPEAMETHOU
obnacTtu

3namp: Kaxk WCIOJIB30BaTh 3HAHUS
OCHOBHBIX 3aKOHOB MaTEMaTHYECKHUX U
CCTECTBCHHBIX HAyK I PeIICHUS
CTaHAApPTHBIX  3a7a4y B  00IacTu
TEXHUYECKUX CUCTEM B arpoOU3Hece
Ymems: 1onn3oBaThCI  3HAHUSAMH
OCHOBHBIX 3aKOHOB MaTEMAaTHYECKHUX H
€CTECTBCHHBIX HAayK JJs pelleHus
CTaHJAPTHBIX  3a7a4y B  00OJacTu
TEXHHUYECKHUX CHCTEM B arpoOu3Hece
Bnaoemu: HaBRIKaMU NCTIOIB30BaHMS
3HAHWM OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U €CTECTBEHHBIX HAyK
JUTSI pEIICHUS CTAaHJAAPTHBIX 3a/1a4 B
0071aCTH TEXHUYECKHX CHCTEM B
arpobusHece




OIIK-8.3. OcymiecTBiusiet
YPOUHYIO U BHEYPOUHYIO
JICSITEIIbHOCTD B
COOTBETCTBUH C TIPEAMETHOU
00J1aCTBIO COTJIACHO
OCBOCHHOMY TPO(HITIO
(mpoduIIsiM) TOATOTOBKH

3namp: Kax UCTIONB30BaTh 3HAHUE
OCHOBHBIX 3aKOHOB MaTeMaTHYECKHUX U
€CTECTBCHHBIX HayK JJIs
OCYIIECTBIICHHS YPOUHOH 1
BHEYPOYHOMH 1S TETHHOCTH B
COOTBETCTBHUH C IPEIMETHON 00J1aCThIO
COTJIACHO OCBOCHHOMY IPOQHITIO
(mpodussiM) MOATOTOBKH

Ymems: ucnions3oBars 3HaHUSA
OCHOBHBIX 3aKOHOB MaTeMaTHYECKHUX U
€CTECTBCHHBIX HayK JJIst
OCYIIECTBIICHUS] YPOYHOU U
BHEYPOYHOM JESITEIbHOCTH B
COOTBETCTBUH C MIPEIMETHOMN 001aCTHIO
COTJIaCHO OCBOCHHOMY IPO(HITIO
(mpousiM) TOATOTOBKH
Bnaoems: HaBbIKaMU MCTIOJIH30BAHUS
3HaHUM OCHOBHBIX 3aKOHOB
MaTEeMaTUYeCKUX M €CTECTBEHHBIX HAYK
JUTS OCYILIECTBIICHUS YPOUHYIO U
BHEYPOUYHYIO JIeSITEIHHOCTH B
COOTBETCTBUH C IPEIMETHOM 001aCTHIO
COTJIAaCHO OCBOCHHOMY IPO(HITIO
(mpousiM) TOATOTOBKH







2. IOKA3ATEJIA 1 KPUTEPUU OLIEHUBAHHMSI KOMIIETEHIIMIA HA PA3JIMYHBIX DTANIAX MX ®OPMUPOBAHNI,
OIIMCAHHUE HIKAJI ONEHNUBAHUA

Tabmuna 2.1 — [Toka3zaTenu 1 KpUTEPHH ONPEAEICHUS YPOBHS CPOPMUPOBAHHOCTH KOMITETCHIIUH

JTansl OCBOCHHUS
KOMIIETEHIUHU

[Inanupyemble pe3yabTaThl 00yYeHUs

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHUS

HCYIOBJICTBOPUTEIILHO YAOBJIECTBOPUTEIILHO Xopouio OTJINYHO
OIIK-7.3 3HATD: OCHOBHBIE MOHSTUS u METOAb!L | YPoBeHb 3HaHUSA | YpOBEHb 3HaHUM | YpPOBEHb 3HaHUN | YpoBeHb  3HAHUU
[lnasupyer W | MaTeMaTHYECKUX, CCTCCTBCHHOHAYYHBIX W | OCHOBHBIX 3aKOHOB | OCHOBHBIX OCHOBHBIX OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX U | 3aKOHOB MAaTEeMaTHYECKUX M | MATEMAaTHYCCKHX H
OpraHu3ycT O6H.[erO(1)eCCI/IOHaJ'IbHBIX JUCIUIIINH,
€CTECTBEHHBIX HAayK | MATEMAaTHYECKHUX | €CTECTBCHHBIX HAYK B | €CTECTBEHHBIX HayK
ACATCIIBPHOCTD HEOOXOJMMBIX JUISl PELICHHUS TUMOBBIX 33139 B | yyyce MHMHHMMANBHBIX | I €CTECTBEHHBIX | 00BEME, B obneMe,
OCHOBHBIX 00JIaCTH TEXHUYCCKUX CUCTEM B arp06H3Hece TpeOoBaHUIA HMEIN | HayK COOTBETCTBYIOIIIEM COOTBETCTBYIOIIUM
YYaCTHHKOB MECTO IrpyOble OIIMOKH. | MHHUMAJIBHO nporpamme nporpaMme
0GpasoBaTeibH JOIYCTHMBIH, NOATOTOBKH, HMEJH | MOATOTOBKH,  0e3
o JOIYLIEHO MHOTO | MECTO HECKOJIBKO | OIIMOOK.
bIX OTHOIICHHUU
HETPYOBIX HETPYOBIX OMIHOOK.
B paMKax OILIHMOOK.
pcairsanuunu
o0Opa3oBaTenbH
BIX IpOTrpaMm
YMeThb: HCIOIB30BAaTH OCHOBHBIE MeTOnBI | llpH pewieHun | YmMeer YMeeT HCIONb30BaTh | YMeeT
MaTeMaTHYECKHX, CCTECTBCHHOHAY4HBIX 1 | CTARAAPTHBIX 3a1ai He | HCHOIL3OBATH 3HAHUS ~ OCHOBHBIX | HMCIIOJIBb30BAThH
yMeeT HCIIOJIb30BaTh | 3HAHHS OCHOBHBIX | 3aKOHOB 3HAHWSI OCHOBHBIX
o0menpodeccuoHaIbHBIX JUCIUTLINH,
SHAHUS OCHOBHBIX | 3aKOHOB MaTeMaTHYeCKUX H | 3aKOHOB
HCOOXOIMMBIX Ul PEIICHUS TUIOBBIX 33139 B | s3ax0m08 MAaTEMATHYECKMX | €CTECTBEHHBIX HAyK | MATEMATHYECKUX U
00J1aCTH TEXHUYECKUX CHUCTEM B arp061/13Hece MaTeMaTHICCKAX M | © CCTECTBCHHBIX | HJIA pelIeHUs | €CTECTBEHHBIX HAyK
€CTECTBEHHBIX HayK, | HAyK, MAONYLICHO | CTaHOApPTHBIX 3ajad. | Uit penreHus
JOIyCKaeT rpyObie | MHOTO HerpyObix | JlomyiieHsl CTaHJAPTHBIX
OIINOKH. OIIHNOOK. OTJeJbHBIE HErpyOble | 3ajad. 3anaun
OIIIOKH. peIIeHbI 0e3

OomMOOK B ITOJTHOM
obbeMe.

BuiiaeTn: HaBbIKAMU HCIIOJB30BaHHS METOJIOB
MAaTEMATUYCCKHX, CCTCCTBCHHOHAYYHBIX U
o0mienpodeCCHOHaNbHBIX TUCITUTUINH,
HeO6XOJIHMBIX AJId pCIICHWA TUIIOBBIX 3a/1a4 B
00J1aCTH TEXHUYECKHX CHCTEM B arpoOU3Hece

He Bmageer HaBbIKaMu
HMCIIOIB30BAaHUSI 3HAHUH
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX u
€CTECTBEHHBIX HAyK HJIs
peueHnus  CTaHJIApPTHBIX

HNmeercs
MUHHUMAaJILHBIA
Ha0oOp  HaBBIKOB
MIPUMEHECHHUS
3HaHUHA OCHOBHBIX
3aKOHOB

HUmerorcss  6a3oBeie
HaBBIKA TPUMEHCHUS
3HAHUH OCHOBHBIX
3aKOHOB

MaTEMaTHYECKUX H
€CTECTBEHHBIX HAYK

Oo0mamaer
HAaBBIKAMU
KCITOJIb30BaHUS
3HAHUH OCHOBHBIX
3aKOHOB
MaTeMaTUYECKUX U




3a/ay, HMEIM MECTO | MaTeMaTUYEeCKUX | JUIs PEIICHHS | ECTECTBEHHBIX HAyK
rpyOble OmKOKH. U eCTECTBEHHBIX | CTAHJAPTHBIX 3anady, | s peleHus
HayK JUISL | JIOITYIIEHO CTaHIAPTHBIX
pemeHns HECKOJIPKO HETpYOBIX | 3amad. 3amaun
CTaHJAPTHBIX OIHOOK. pereHbI 6e3
3a1ad, JOITyIICHO OIINO0K u
MHOTO HErpyOBIX HEJIOUETOB.
OIMOOK.
OIIK-8.1 3name: xak HCIOIL30BAaTh 3HAHUS OCHOBHBIX | YPOBeHb 3HaHumi 00 | Ilpopemonctpupo | Yposenb 3Hanuii 06 | IIpopemoncTpupos
JIGMOHCTPHPYET | 3aKOHOB MATEMATHYECKUX M €CTECTBEHHBIX HayK | OCHOBHBIX MOHATHAX W | BAH MUHMMAIBHO | OCHOBHBIX MOHATHAX | aH B IOJNHOM
MeTo/Iax JOIYCTUMBIH u MeTonax | oobeme 3HAHKA
CIICIHNAJIBHBIC A1 pelICHUA CTaHAAPTHBIX 3a/1ad B oOiactu o .
MaTeMaTH4eCKuX, YPOBEHb 3HAHUM | MaTEMaTUYECKHX, OCHOBHBIX TIOHATHIA
Hay4HBIC TEXHHYCCKUX CHCTEM B arpobusHece €CTECTBEHHOHAYYHBIX H | OCHOBHBIX €CTECTBEHHOHAYYHBIX | U METO/I0B
3HAHUA B T.4. B o01enpopeccCHOHaNbHBl | TIOHATHIH u|u MaTeMaTHYEeCKHX,
IPEIMETHOM X JIUCIUIUIMH, | METOIOB o0mIenpodheCcCHOHaNb | €CTECTBCHHOHAYYH
OGIACTH HEOOXOIMMBIX IUTSL | MaTeMaTHYeCKUX, | HBIX JMCIMTUIMH, | BIX u
pelIeHnsT THIIOBBIX 33/1a4 | €CTECTBEHHOHAYY | HEOOXOMMMBIX It | ofrmenpodeccuoHa
B 00JACTH TEXHHYECKUX | HBIX W | pEICHHs  THIOBBIX | JBHBIX JHCIIUIUINH,
CHCTeM B arpoOu3Hece obmenpodeccHod | 3ama4 = B 00NacTH | HEOOXOAUMBIX IS
U HWKE MHHUMAIBHBIX | aJbHBIX TEXHUYECKAX CHCTEM | PEUIeHHs THITOBBIX
TpeGoBaHMIA JIMCITHTLIHH, B arpoOu3Hece 3a1a4 B 00JacTH
HEOOXO0JUMBIX B 00beMe, | TEXHUUECKUX
ISt PEIIEHHS | cOOTBETCTBYIOLIEM cHCTEM B
THIIOBBIX 3a7a4 B nporpaMme arpobusHece
obacti
[OJI'OTOBKH,
TEXHUYECKUX
cHucTEM p | AOTYHICHO
arpoGusHece HECKOJIBKO HErpyObIX
omuodoK
Yvems: monn3oBaThbCd 3HAHUSMU OCHOBHEBIX | UMeer mecto | MUmeercs nHuskuii | [IpogemoncrpupoBan | [IponemoHcTpupoB
3aKOHOB MAaTEMATHICCKUX I €CTECTBEHHBIX HAYK | (PParMeHTapibie ymemis | YPOBEHb  yMEHUS | bl OCHOBHbIC 0asoBble | aHbl
[UIS pelICHUsS CTAHIAPTHBIX 3a71au B OGNACTH | HABBIKOB HCHOTH3OBaHiSA UCIIOJIb30BAHUS YMEHUs CHCTEMATHYECKHE
OCHOBHBIX HCIIOJIb30BaAHUSI YMEHUS HaBBIKAMH
TEXHHIECKHX CHCTEM B arpoOH3Hece OCHOBHBIX METOMOB |\ erosion OCHOBHBIX ~ METOJIOB | IpH
MAaTeMaTHHICCKHX, MareMaTHYECKHX, | MaTeMaTHYECKHX, HCIONIb30BaHUH
CCTECTBEHHOHAYIHBIX U | ecTecTBEHHOHAYY | €CTECTBEHHOHAYYHBIX | OCHOBHBIX METOIOB
o01menpoecCHOHATBHBL | HBIX u|lu MaTeMaTHYECKHX,
X JWMCIIUILIAH, | obuenpodeccuon | obuienpodeccHoHa b | eCTeCTBEHHOHAYYH




HEOOXOAUMBIX IpHU | albHBIX HBIX JUCIUILIMH, | BIX "
PElIeHNH  WHXEHEpHEIX | AMCLHIUINH, HEOOXOMUMBIX  TpH | oOmienpodeccrona
3amau HEOOXOIUMBIX peleHuH JIBHBIX TUCIUILIHH,
npu PCLICHUH | UHXKCHEPHBIX 3a/1a4 HEOOXOAUMBIX MpHU
MHKCHEPHBIX pelieHun
3ajad WH)KCHEPHBIX 33714
Bnaoems: HaBLIKAMU HCIIOIB30BAHUS 3HAHUN Nwmetorest rpy6sie | Umeercst Hponemonctpuposan | IIpogemoHcTpUpoOB
OCHOBHBIX 3aKOHOB MAaTEMATUUYECKUX U OIIMOKHU IIpu  BJIAACHUUN MUHAMAJIbHBII bl 0a30BbIC HaBBIKH aHbI YBEpPEHHbIE
CCTECTBEHHBIX HAYK JUTS PENICHHS CTAH/IAPTHBIX HaBBIKAMHU HA0Op  HABBIKOB | HMCIOJIb30BAHUS CHCTEMATHYCCKHE
UCIIONIb30BAHHS METOJIOB | MU METO/IOB
3aj1a4 B 00J1aCTH TEXHUIECKUX CUCTEM B MaTeMaTH4EeCKHUX, HCIIONIB30BAaHUH MaTeMaTH4EeCKHUX, BAANCHHA
arp06H3Hece €CTCCTBCHHOHAYYHBIX M | METOJOB €CTCCTBCHHOHAYYHBIX HaBbIKaMH
o01enpoecCHOHaNbHBl | MaTeMaTHYeCKUX, | U HCTIOTE30BAHMA
X JUCIHIUIMH, | €CTECTBCHHOHAydY | oOrienpodeccoHanb | METOAOB
HEOOXOIUMBIX IUTSL | HBIX U | HBIX JUCIUTUIAH, | MaTeMaTHYECKHX,
PCILCHHs THIIOBBIX 3324 | OOIIENPOPECCHOH | HEOOXOMUMBIX  TIPH | ecrecTBEHHOHAYHH
B 00JIACTH TEXHHYECKUX | AbHBIX pelLIeHU BIX "
CHCTEM B arpobu3Hece JUICIUILINH, MHKCHEPHBIX 337184 obmenpodeccrona
HEOOXOTUMBIX
Tpu peierHH JBHBIX JTUCUHUILINH,
MHKEHEPHBIX HEOOXOMUMBIX IpH
3ajaq pelieHun

HWHKCHCPHBIX 3a1a4

OIIK-8.3
OcymiecTBisieT
YPOUHYIO U
BHEYPOUHYIO
JESTENIBHOCTD B
COOTBETCTBHH C
[IPEAMETHOU
00J1aCThIO
COTJIACHO
OCBOEHHOMY
npopuITIo
(mpoduitsim)

Bnamup: KaKk UCIOJB30BATh 3HAHNE OCHOBHBIX YpoBeHb 3HaHUA | YpOBEeHb 3HaHUM | YpOBEHb 3HaHUM | YpoBeHb  3HAHUU
3aKOHOB MaTEMATHYECKIX M €CTECTBEHHBIX HayK | OCHOBHBIX 3aKOHOB | OCHOBHBIX OCHOBHBIX OCHOBHBIX 3aKOHOB
o . MaTeMaTHYECKHUX U | 3aKOHOB MaTeMaTHYECKMX M | MaTeMaTHYECKUX M
AJI1 OCYIICCTBIICHHUA YPOUHOU U BHCYPOYHOU
. €CTECTBEHHBIX HAayK | MaTeMaTHYECKHUX | €CTECTBEHHBIX HAyK B | €CTECTBEHHBIX HAYK
NACATCIPHOCTA B COOTBETCTBUM € IIPEIMETHON HIDKE MHHUMANBHBIX | I ECTECTBEHHBIX | 00BEMe, B obneMe,
00J1aCThIO COTTIACHO OCBOCHHOMY HpO(I)I/IJIIO TpeboBaHui HMEIIM | HayK COOTBETCTBYIOIIECM COOTBETCTBYHOIIUM
(TpoGHIISIM) TIOATOTOBKH MECTO IpyObIe OLIMOKH. MUHHMAaJIbHO nporpamme porpamme
JIOTTYCTUMBIH, MOJrOTOBKH, HMEJIH | IOArOTOBKH,  0€3
JIOMYIIEHO MHOTO | MECTO HECKOJIbKO | OLIMOOK.
HerpyOBIX HerpyOBIX OLIMOOK.
OMIMOOK.
Ymemsb: vcionb30BaTh 3HAHUS OCHOBHBIX Ilpu peuieHuu | Ymeer VYmMmeer ncnonb30BaTh | YMeEET
3aKOHOB MATEMATHYECKHX H €CTECTBEHHBIX Hayk | CTAHAAPTHBIX 3aJad He | HCTIONB30BATH 3HAHMS OCHOBHBIX | HCITOJIb30BATh
. . ymeeT HCIIOJIb30BaTh | 3HAHUSA OCHOBHBIX | 3aKOHOB 3HAHHMS OCHOBHBIX
AJI1 OCYIICCTBIICHHA YPOUYHOU U BHCYPOUYHOU
3HAHMSA OCHOBHBIX | 3aKOHOB MaTeMaTHYECKMX M | 3aKOHOB
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IIOATrOTOBKH

NeSITEIIbHOCTH B COOTBETCTBUU C MTPEIMETHOM
00J1aCTBIO COTJIACHO OCBOCHHOMY MPO(UITIO
(mpodussiM) MOATOTOBKH

3aKOHOB
MaTeMaTHIeCKHX u
€CTECTBEHHBIX HayK,
JOITyCKaeT rpyObIe
OIITNOKH.

MaTeMaTHYEeCKHX
U eCTECTBEHHBIX
HayK, JOITyIIEHO
MHOTO HETpyOBIX
OIINOOK.

€CTECTBEHHBIX HayK
ULt peuieHus
CTaHAAPTHBIX 3aj1ad.
Jonymenst
OTJIeNbHBIC HEerpyOsIe
OIINOKH.

MaTeMaTUYECKUX U
€CTECTBCHHBIX HAYK
A peueHust
CTaHIAPTHBIX
3a1ad4. 3amaun
pereHbI 6e3
OIIMOOK B IIOJHOM
o0beMe.

Bnademps: HaBBIKAMY UCTIOJIB30BAHMS 3HAHHIA
OCHOBHBIX 3aKOHOB MAaTEMaTHUYECKUX U
€CTECTBCHHBIX HAYK JJIsI OCYIICCTBICHUS
YPOUHYIO U BHEYPOUHYIO JICSATSILHOCTH B
COOTBETCTBUH C IPEIMETHOM 001aCTHIO
COTJIACHO OCBOEHHOMY MPOGITIO (MTPOQHIIIM)
MOJITOTOBKH

He Bmageer HaBBIKAaMH
HCIIOJIb30BAHUS  3HAHMI
OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX u
€CTECTBEHHBIX HAyK s
peleHus  CTaHIIApPTHBIX
3a7a4, HWMEIU  MECTO
rpyObIe OMIOKH.

HNmeercs
MUHHMAaJIbHBIA
HAOOp  HaBBIKOB
MPUMEHCHHUS
3HAHUN OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX
A €CTECTBEHHBIX
HayK IS
pemeHns
CTaHJAPTHHIX
3amad, JOIYIICHO
MHOTO HETpyOBIX
OIINOOK.

Hmerorcss  6a3oBeie
HaBBIKH TIPUMCHCHHUS
3HAHUH OCHOBHBIX
3aKOHOB

MaTEMaTHYECKUX H
€CTECTBEHHBIX HAYK
IS penieHust
CTaHIOAPTHBIX 3a1ad,
JIOTTYTIIEHO

HECKOJIBKO HETpyOBIX
OIINOOK.

Oo6magaer
HaBBIKAMH
KCITOJIb30BaHUS
3HAHUM OCHOBHBIX
3aKOHOB
MaTEMaTHYECKUX H
€CTECTBEHHBIX HayK

IS peureHus
CTaHIAPTHBIX
3aad. 3agaun
peTIeHBI 0e3
OIINOOK u
HEJIOYETOB.

Onucanue MKajbl OLICHUBAHMA:
1. OIICHKa «HCYHOBJIICTBOPUTCIBHO» CTABUTCA CTYACHTY, HC OBJIAJACBIIEMY HU OJHUM M3 DJIECMCHTOB KOMIICTCHIWH, T.C. O6Hap}I)KI/IBHIeMy
CYIICCTBECHHBIC HpO6CJILI B 3HAHHWU OCHOBHOI'O MHPOrpaMMHOI0 MaTepuajia 1o JUCHUIIIMHEC, AOIYCTUBIICMY MNPUHIUIIHAIIBHBIC OIIINOKHU npu
MNPUMEHCHUN TCOPCTUYCCKHUX 3HaHI/II\/JI, KOTOpPBIC HE MO3BOJIAKOT €MY HPOJOIKHUTH 06yquHe WM MPUCTYIIUTh K HpaKTI/I‘IGCKOﬁ JACATCIIBHOCTH oe3
,[[OHOHHI/ITCJIBHOP'I HOATOTOBKH ITIO HaHHOﬁ JUCIUITIIUHCE.

2. OHeHKa «YOOBJICTBOPUTCIIBHO» CTAaBUTCA CTYACHTY, OBJIAJACBIICMY OJOJICMCHTAMHM KOMIICTCHUOWH <«3HATb», T.C. IMPOSABUBLICEMY 3HAHUA

OCHOBHOI'O MNpPOrpaMMHOIr0 Marcpuajia Mo AUCHUIUIMHEC B 06’LCMC, HGOGXOI[I/IMOM I TIOCJIICAYIOLICTO O6y‘ICHHH n HpCI[CTOHH_ICﬁ HpaKTHQCCKOﬁ
ACATCIIBHOCTH, 3HAKOMOMY C OCHOBHOM peKOMCH}IOBaHHOﬁ JmTepaTypoﬁ, JONNYCTUBIIEMY HETOYHOCTH B OTBCTEC Ha JK3aMCHC, HO B OCHOBHOM

o6ﬂa;[afomeMy HCO6XO,[[I/IMBIMI/I SHAHUAMU U UX YCTPAHCHUA MTPHU KOPPECKTUPOBKE CO CTOPOHBI SK3aMCHATOpPA.

3. OH@HKa XOpomo» CTaBUTCA CTYACHTY, OBJIAACBIICMY OJJICMCHTAMHU KOMIICTCHIHU <«GHATb» U «YMECTb», NPOABUBIICMY IIOJIHOC 3HAHUC
nporpaMMHOTO Marcepuajia MO0 AUCHUINIMHC, OCBOUBHIEMY OCHOBHYHO PCKOMCHIOBAHHYIO JIUTCPATYPY, OGH&py)KPIBIHCMy CTaOUIILHBIN XapaKTep
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3HaHUH H YMCHI/Iﬁ u CHOCO6HOMy K HX CaMOCTOATCIIBHOMY MNPHMCHCHUIO H OOHOBJIEHUIO B X04€ IOCIICAYIOLICTO 06yLI€HI/1H n HpaKTquCKOﬁ
ACATCIIbHOCTH.

4, OHGHKa «OTIIMYHO» CTAaBUTCA CTYIACHTY, OBJAACBIICMY OJOJIEMCHTaAMH KOMIICTCHIHUH <«3HATb», «YMCETb» U «BJIAACTH», IIPOSIABHUBLIEMY
BCCCTOPOHHUC U FHyGOKI/Ie S3HAHUA MPOrpaMMHOro Marcpuaja MO0 AUCHUIUIMHEC, OCBOMBIICMY OCHOBHYIO H JOIIOJHHUTCIBHYIO JIMTCPATYPY,
O6H3py>KI/IBI_HCMy TBOPYECKHUEC CIIOCOOHOCTH B IIOHMMAaHWHU, U3JI0OKCHUHU U IIPAKTHYCCKOM HUCIIOJIb30BAHUH YCBOCHHBIX 3HAHUH.

5. OHGHKa «GBauTCHO» COOTBCTCTBYCT KPUTCPUAM OLICHOK OT «OTJIMYHO» OO «YAOBJICTBOPHUTCIBLHO.

6. OHGHKa «HE€ 3a4YTCHO» COOTBETCTBYCT KPUTCPUIO OLUCHKH «HCYAOBJICTBOPUTECIIHHO»
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3. TUIIOBBIE KOHTPOJIBHBIE 3AJAHUA WJINX HWHBIE MATEPHAJIbI,
HEOBXOJIUMBIE I OIIEHKH 3HAHUW, YMEHH, HABBIKOB M (MJIN) ONBITA
JAEATEJIBHOCTHU, XAPAKTEPU3YIOIIUX ITAIIbI OOPMHUPOBAHUA
KOMIIETEHIIAM B TPOIIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBbBI

Tabmuna 3.1 — TunoBble KOHTPOJBHBIE 33JaHMUSI COOTHECEHHBIE C WHIUMKATOPAMHU
JOCTHKECHUS KOMITETCHIIUH

NeNe 3amanuit (BOrpocoB, OUIIETOB, TECTOB U
1p.) JJIs OLICHKH PEe3yJIbTaTOB OOYyUCHHS 110
COOTHCCCHHOMY MHAHUKATOPY AOCTHIKCHUS
KOMIICTCHIIU

I/IHI[I/IKaTOp JOCTHOKCHUA KOMIICTCHIIHN

1. Bonpocsl K 3K3aMEHY U 3a4€Ty B TECTOBOM
dopwme (pasaenst 1-10)

2. Bonpocel K 5K3aMeHY M 3a4eTy B YCTHOM
dbopwme (pasaenst 1-10)

3. OOpa3npl KOHTPOJBHBIX PaboOT MO Temam
(Temnl 1-14)

OIIK-7.3.

IInanupyer W OpraHusyer JeATEIbHOCThb
OCHOBHBIX YYaCTHHKOB 00pa3oBaTeJIbHBIX
OTHOILEHUN B paMKax peanuszanuu
00pa3oBaTeNbHBIX IPOrpaMM

1. Bonpocsl K 3K3aMEHY M 3a4€Ty B T€CTOBOM
dopwme (pazaenst 1-10)

2. Bonpocel K 3K3aMeHY M 3a4€Ty B YCTHOM
dopme (pasaenst 1-10)

3. OOpa3ipl KOHTPOJBHBIX PaboOT MO Temam
(Temnl 1-14)

OIIK-8.1
JIeMOHCTpHpYeT  ClelHalbHble  Hay4HbIC
3HaHUS B T.4. B IPEIMETHON 00J1aCTH

1. Bompocsl Kk 3K3aMEHY U 3a4€Ty B TECTOBOM
dopme (paznenst 1-10)

2. Bonpocsl K 3K3aMeHY M 3a4eTy B YCTHOM
dopme (paznenst 1-10)

3. OOpa3ipl KOHTPOJIBHBIX PaboOT MO Temam
(Temsr 1-14)

OIIK-8.3.

OcymiecTBiIsieT ypO4YHYI0O M BHEYPOUHYIO
NeSITeIbHOCTh B COOTBETCTBHHM C MPEIMETHOM
00JacThIO COTJIACHO OCBOEHHOMY MpPOdUITIO
(mpo¢uiasiM) TOATOTOBKU

3.2. Bonipocsl Kk 3K3aMeHY M 3a4eTy B TeCTOBOi (popme

Pasgen 1. DineMeHTHI TMHEHHON U BEKTOPHOU aireOpsl

1. CucreMa TMHENWHBIX alredpanvyeckiuX ypaBHEHUH Ha3bIBA€TCS COBMECTHOM, €CITU
A) OHa HE UMEET HU OJTHOTO PEIICHHUS

b) ona umeet xoTs Obl OAHO pelIeHHE

B) ecut cBoOOiHBIE WIEHBI 3TOM CUCTEMBI PaBHBI HYIIO

I') ecniu panr mMaTpuIbl 3TOM cucTEMBI paBeH 1

2. CucreMa JIMHEWHBIX alredpandeckiux ypaBHEHUN Ha3bIBa€TCS HECOBMECTHOM, €CITU
A) OHa HE UMEET HU OJTHOTO PEIICHUS

b) ona umeet xoTs Obl OHO pelLIeHHE

B) eciit cBoOOIHBIE WIEHBI 3TOM CUCTEMBI PaBHBI HYIIIO

I') ecniu panr mMaTpuIbl 3TOM cucTEMBI paBeH 1

3. Cucrema JIMHEHHBIX areOpandecKuX ypaBHEHUN HA3bIBACTCS OMPEACICHHOM,
€CIIN:
A) paHr 3TOM cHCTEMBI paBeH |
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b) ecniu ona nMeeT eIMHCTBEHHOE pEIICHNE
B) ecnut oHa numeet Gosiee 0OTHOTO PEeLICHUS
I') ecnu oHa He UMeeT peneHui

4. CucreMa JTMHEHHBIX alreOpanvecKux ypaBHEHUM Ha3bIBACTCS HEOMPEACIICHHOM, eCTu
A) panr 3T0# cuCTEMBI paBeH 1

b) eciiu oHa uMeeT eIMHCTBEHHOE pEIICHHE

B) ecnu oHa numeet 6osiee OTHOTO PELICHUS

I') ecmu oHa He UMeeT peneHui

5. Teopema Kponekepa-Kamennu yTBepxKaaeT, 4TO CHCTEMa JIMHEHHBIX alreOpamdecKux
ypaBHeHUH AX = B COBMECTHa TOI'Jla ¥ TOJIBKO TOTJa, KOTAa

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 paHa cucreMa JIMHEHHBIX anreOpanyeckux ypaBHeHUH AX =B 1u
r(A) =r(A/ B) =n rae n-4uciio HEU3BECTHBIX CUCTEMBI. Toraa:

A) cucrema He onpeieneHa

b) cucrema coBmecTHa U omnpezeneHa

B) cucrema ogHopoaHas

I') cuctema coBMecTHa U He orpezenieHa

7. Ilycte JnaHa cucTeMa JIMHEHHBIX —aireOpandyeckux ypaBHeHMH AX =B U
r(A) =r(A/B) < n rJe n-4icio HeU3BECTHBIX cucTemsl. Torna:

A) cuctema He onpeeieHa

b) cucrema coBmecTHa U onpezeneHa

B) cucrema onHopoiHas

I') cucrema coBMecTHa U HE onpeiesieHa

8. Cucrtema IMHEWHBIX allreOpandeckux ypaBHeHU AX = B HECOBMECTHA TOT/Ia, KOT/ja:
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. JTro0ast HEBBIPOXK/IEHHAS MATPHUIIa UMEET OOPATHYIO MAaTPHUILy CIEAYIOIIETO BU/IA!

. Ay Ay Az Ay Ay Az
~1 -1
A) A7 = m ‘| 412 Ax A32 b) A7 = |A| | A1y Ax A32
Ajz Axz Azz Aiz Axz A3z
A A A A A A
L1 11 A1 A3 L 11 A A3
‘AT‘ |A|

Az Ayz Azz

10. Ecniu A u B - kBagpaTHbIE MaTpUllbl, A - HEBBIPOXKJICHHAS, TO PEUICHUE MATPUUYHOTO
ypaBHeHUsA AX = B WMeeT BUJ

A) X=B-A"! B) X=A"1.B B) x=a"!.p"1 N X=A-B"

11. Tpu BexkTOpa B IPOCTPAHCTBE HA3bIBAIOTCSI KOMIUIAHAPHBIMU, €CIIM OHU
A) nexaT B OIHOM IJIOCKOCTH WJIM Ha NapaJlIeNIbHBIX MJIOCKOCTSAX
b) nexxat Ha ogHOM NPSIMOM WM Ha MapajIeIbHBIX MPAMBIX
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B) uMeroT paBHbIE AJIMHBI U TapaJUIEIbHbI IPYT APYTY
I') umeroT paBHbIE IJIMHBI U JIEXKAT B OAHON IUNIOCKOCTH

12. lga BexTopa & n g Ha3bIBAKOTCS KOJUIMHEAPHBIMU, €CIIM OHU
A) nexat B OJHOU IVIOCKOCTH WJIM Ha MapaJljIeNIbHBIX IIII0CKOCTSIX
b) nexxat Ha ogHOMN NPSIMOM WM HA MapalieIbHBIX MPSIMBIX

B) umeroT paBHbIE JUITMHBI ¥ apajuIeIbHbL APYT APYTY

I') umeroT paBHbIE IJIMHBI U JIEXKAT B OAHON TNIOCKOCTH

13. /IBa BekTOpa Yu g HA3bIBAIOTCS PABHBIMH, €CIIK OHU
A) KoJUTMHEeapHbIe, UMEIOT PaBHBIE JJIMHBI U HAIIPABJICHHUE
b) umeroT paBHBIC TMHBI

B) umeroT paBHbIC JUTMHBI U KOJUTMHEAPHBIE

I') uMmeroT paBHBIC JUTHMHBI U JISKAT B OJTHOM MIIOCKOCTH

14. Moaynb BekTOpa 5= (ay.ay,a,) Beraucasercs mo Gopmyie:

A) |a:a§+a§+ag b) |ca= lay +ay +a,
B) m :\/ax2 +ay2 +az2

I |a= /ax-ay ‘a,

15. CxamsipHOe TPOU3BEICHUE JBYX BEKTOPOB c*i)=(ax,ay,az) " g:(bx,by,bz)

BBIYUCIISIETCS TIO (hopMyIie:
A Bb=ay-be+ay-by+a, b, B) §-b=ay-ay-a,+b, b, b,

B) c[l)-g=\/ax~ay -a, +\/bx-by ‘b, I g-g=\/ax+ay +a, +\/bx+by +b, .

16. KocuHyc yria o MeXIy BEKTOpaMH & 1 b sermcsiercs mo dopmye:

Bb B+b Bxb Bb

A) Cosa = ‘ﬂ b) Cosa = B) Cosa = I Cosa =
Al a0 apl A+

17. BeKTOpHBIM MPOU3BCACHUCM JIBYX BCKTOPOB (5} n g Ha3bIBaCTCA:
A) TpCTI/II>'I BCKTOP g, AJIMHa KOTOPOTO YHCJICHHO paBHA IUIOIIAAW IapaJuicjiorpamMmma,

MMOCTPOCHHOI'O Ha BCKTOpax 5} u g KaKk Ha CTOpOHax, HaHpaBJ’ICHHHﬁ NEPUCHAUKYIISIPHO

III0CKOCTH, 00pa30BaHHOI BEKTOpaMH & u b
B) Tperuii BekTOop &, JUIMHA KOTOPOrO UMCICHHO pAaBHA ILIOMIAAH TPEYrONbHUKA,

MMOCTPOCHHOTI'O Ha BCKTOpPax (5} u g KaKk Ha CTOpOHax, HaHpaBJ’ICHHHﬁ NEPUCHAUKYIISIPHO

TIIOCKOCTH, 00pa30BaHHOI BEKTOpaMH & u
B) Tpernii BekTop &, JUIMHA KOTOPOrO UMCIEHHO paBHA ILIOMIAJM TPEYroIbHHKA,

IMOCTPOCHHOI'0 Ha BCKTOpPaAXx 5 u g KakK Ha CTOpPOHAaX, HaHpaBHeHHLIﬁ napaui€jibHO ITJIIOCKOCTH,

00pa3oBaHHOM BEKTOpAMH & 1 5
) TPETUH BEKTOP £, nnmna KOTOpOI'0 YHUCJIEHHO paBHA IUIOLIAAM I[apajuleIorpaMmma,

TIOCTPOEHHOTO HA BEKTOpax & W b xax ma CTOpOHAX, HAIpaBIICHHBIH MapaIebHO IUIOCKOCTH,
o6pa3oBaHHoIT BekTOpaMu & b
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18. Tlmomamp TpeyrodbHHKA, MOCTPOGHHOTO HA BEKTOpAaX & W b , BBIYUCIISACTCS IO
dbopmye:

A) s =[8xb) B)s:%\&’xﬂ B) 5 =[8- r)szé\ﬁ-ﬂ

19. ®opmyna BeIYMCIIEHUS BEKTOPHOTO MIPOU3BEICHUS BEKTOPA &= (ay,ay,a,) Ha BEKTOp

g: (by,by,b;) nmeer Bux:

a a a a
A)gxfz Y Z?—ax az})_'_ * yl\?
by b, |by b|" by by
a a a a a a
B)gxg:bx bZF—by bzﬁ)+bx byl}()
X Z y < X y
a a a a
R el o Y 4
by Dyl by b|" by by
Ay dz|p |dx dyP |dx azf
r gxﬁz 1 — Jj+
) by bl |be by |b, b,

20. Ecnu BekTopa & :(ax,ay,az) u g =(by,by,b;) KONIMHEAPHBIC, TO CIPABEIHBO

CJICAYIOICC PaBCHCTBO!:

a a a

A)izgzi b)ay-by+ay-by+az-b, =0
B) a, b, +ay by +a, b, =1 r) |&1-m=0

21. Ecnu BexTopa 5= (ay,ay,a;) n g = (by,by,b,) NePICHIUKYISPHBL, TO CIPABEUIBO

CIIeTyIOIIee PaBEHCTBO:

a ay a
A)izgzi B) ayb, +ayb, +ab, =0
B) ab, +aby +ab, =1 I) |¢§HE‘ =0

22. CMenaHHbIM IPOU3BEEHUEM TPEX BEKTOPOB 4, g u & HaseiBacres:

A) ckanspHOe MPOU3BEACHNE BEKTOPHOIO TPOU3BE/IEHUS BEKTOPOB 4 u g Ha BEKTOp &
b) ckanspHoe npousBeeHNEe CyMMbl BEKTOPOB 4 u g Ha BEKTOp E

B) BekTOpHOE npon3BeCHIE BEKTOPA 4 na CyMMY BEKTOPOB ); u

I') ckanspHoe npon3BeIeHNE BEKTOpa U Ha CyMMY BEKTOPOB g ul

23. CMmemaHHOe TPOU3BEICHUE TPEeX BEKTOPOB & =(ay,ay,a;), g =(by,by,b;) u

&= (cx,cy, C,) BBIUUCIIAETCS 1O popMyIIe:

a) BEP b, bj b, B) &bE=|8)- ] |8
cy ¢y
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B) Egg=|ﬂ+‘}4+|ﬂ

I) ggg:pﬂz +m2 +|82

24. I'eomeTpUyeCKUN CMBICI CMELIAHHOTO IIPOU3BEACHUS TPEX BEKTOPOB 3aKJIIOYAETCS B

TOM, YTO OHO PaBHO:

A) nnuHe nuaroHajM napaielsenumesa, IOCTPOEHHOTO Ha 3TUX BEKTOpax;

b) o0bemy napasienenumneaa, HOCTPOCHHOTO Ha 3TUX BEKTOPaXx;

B) nnune BexkTopa, paBHOIO CyMME 3THX TPEX BEKTOPOB;

I') momanu mnapamienorpaMmma, MOCTPOCHHOTO HA JBYX BEKTOpax NEpPIEHIUKYISIPHO

TPETbEMY BEKTODY.

25. ®opmyIa BEIYMCIECHUS 00beMa TPEYTOIbHOM MUPaMUIbl IMEET BHUL:

A) v:%ggg

)V = LRbP
2

B) v:éﬁfg ) v=Ehe

Pa3ZI€JI 2. AHauTHYEeCKAs IreoMETpus Ha IJIOCKOCTHU U B ITPOCTPAHCTBEC

1. VYron mexny mnpsMbIMH,

BBIUHCIISIETCS 110 opMyIIe:

ky —k

A) tgp=—2—"L
) &9 1+k1k2
k2 +k1

B) rgp=—2""1
) A 1+k1k2

3aJlaHHbIMU ypaBHEHUSIMH Y=k x+by u y=kyx+by,

ky —ky

b) tep=—-—-
) 18 ik

k2 +k1

I tgp=———1
) 189 I~ kiks

2. Ecnu nipsimble, 3a/1aHHbIE YpaBHEHUSAMU Yy =k Xx+b; u y = krx + b, , IepHeHIUKYISPHBI,
TO YTIJI0BBIE KO3()(PULIMEHTHI YI0BIETBOPSIOT PAaBEHCTBY:

A)k2=ki

1

B) k2 :_k_

1
B) ky =k I) ki =—k
1

3. Eciu npsiMble, 3afiaHHbIe YpaBHEHUAMH y =kjx+b; u y = kyox+ by, napamienbHsl, TO
yIJI0Bble KO3()(OUIMEHTH! YI0BIETBOPSAIOT PABEHCTBY:

A)kzzki

1

B) k2 :—k—

1
B) ky =k I) k1 =—ky
1

4. PaccrosHue ot touku My(xp,yg) A0 mpsMoil Ax+By+C =0 Bbluucisercs 1o

dbopmyre:
|A.XO + ByO + C|

VA? +B?

B) d =|Ax( + By( +C|

A)d=

5. DKCHEHTPHUCHUTET »3IUIUIICA,

bopmyne

sod
A) b

b
b) P

Axp + B
B ¢ = X0+ Brol
A% + B2
|Ax( + Byg +C|
rd= 2 2
A +B
x2 y2
3a1aHHOI'O ypaBHeHI/IeM _2 + b_2 = 1 , BBIUHCIIICTCA IIO
a
=< e=S
B) ; ) 5
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2 2
X y
6. OKCLEHTPHCUTET DJUIMIICA, 3aJaHHOIO YPaBHEHUEM 5 + b_2 =1 , YIOBJIETBOPSET
a
paBEHCTBY
A) 0<e<l b) I<e<?2 B) ¢ >1 I <0
x2 y2
7. YpaBHEHMs IUPEKTPHUC DJIMIICA, 3a[JaHHOI0 YPABHEHUEM ~— 5 + b_2 =1 , AMEIOT BUJ
a
a b a b
A) x=%— b) x=+— B) y=+— ) y=+—
& e £ £
x2 y2
8. SKCHCHTpI/ICI/ITCT FI/IHep6OHBI, SaﬂaHHOﬁ YpaBHCHUEM _2 - b_2 = 1, BBIUUCIISACTCA I10
a
dbopmyre
A) b b) P B) P I b
x2 y2
9. DKcueHTpHCHUTET TUNEepOOIbl, 3aJaHHONW YpaBHEHHEM T b_2 = 1, IOBJIETBOPSIET
a
PaBCHCTBY
A) 0<e<l b)I<e<?2 B) € >1 r &¢<0
2 2
X Y
10. AcuMnTOTHI TUIEPOOIIBI, 33JAHHON ypaBHEHUEM R b_2 =1 , UMEIOT BU]]
a
b a b b
=t—x =t—x x=x— =t—
A) Y p b) v b B) p y ry p

11. YpaBHeHue TUPEKTPUCHI TapadoIbl, 3aIaHHON YpaBHEHUEM y2 = 2 px , UMEET BU]I
14 14 P P

A = — = — = — ———
)y 5 B) V=7 B) *= D *==-3

12. YpaBHeHue TUPEKTPUCH MapadoJibl, 3aJaHHON ypaBHEHUEM y2 = —2 px , UM€EeT BUJL
14 p 14 14

A = — = — = — —_ —
)y 2 B) ¥ =7 B) ¥=7 N x=-3

13. YpaBHeHue IUpEKTPHUCH MapadoJibl, 3aJaHHON ypaBHEHUEM xX=22 Py , IMeeT BT

p p P P
A = — = — X =— X=——
)y 5 B) V=73 B) ¥=7 ) 2

14. YpaBHeHue TUPEKTPHUCHI 1apaboJIbl, 3alaHHON ypaBHEHUEM x2=2 py , IMEET BU]

p P P P
A = —— = — X =— X=——
)y > B) V=73 B) ¥=7 1§ 5

15. ITapameTp mapaboJibl p yAOBIETBOPSET HEPABEHCTBY
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Ox;

A) p>0 B) P<0 B) 0<p<l I p>1

Pasnen 3. Beenenne B anaauns

1. IlpousBonHON GpyHKIMU y = f (x) B TOYKE X( HA3bIBACTCA:

A) dim f(X0+AX)_f(xo). B) NmM B) hmM ) Aim f(AX)—f(x)
Ax

b
A0 Ax ox X x—x, X — X Ax—0

2. llpousBoxHast f'(x) B TOUKE X €CTh:

A) xacarenbHas K rpapuky pyHkuun y = f (x) B TOUKE X;
b) yron mexny xacarenbHOH K rpaduKy (QYHKIUH U MOJIOKUTEIHHBIM HAlpaBIEHUEM OCH

B) yrioBoit ko3 dunment kacarenbHol K rpaduky GyHKIUN y = f (x) B TOYKE X.

3. Ecu ¢yHkmus  f(x) HempepbiBHA Ha OTpe3ke [a;b], nuddepeHnrpyeMa Ha WHTEpBAIC

(a,;b), To HaiineTcs XOTs Obl 0J1HA TOUKaA ¢ € (@;b) Takasi, YTO BBITOJIHSICTCS PABEHCTBO:

A) f@=fB)=f'(c)b-a)
B) f(b)~f(a)=f'(c)b~a)
B) f(b)~f(a)=f'(c)(a—b)

4. Ecmu ¢ynkius  f(x)HenpepbiBHA Ha oTpeske [a;b], nuddepeHimpyemMa Ha WHTEpBaIe

(a;b) 1 Ha KOHIIaX OTpe3Ka MPUHUMAET OJMHaKOBbIe 3HaueHus f(a)= f(b), To HaiimeTcs XoTs Obl

OJIHA TOYKA ¢ e (a,b), B KOTOPOU IPOU3BOIHAS:

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

5. Ecmm ¢yakmm f(x) u ¢@(x) HEmpephIBHBI HAa OTpE3Ke [a,b], nuddepeHrpyemMbl Ha

unTepsane (a,b), mpuueMm @'(x)#0 mna x € (a;b),T0 Haiinercs xoTsa 661 omHa Touka c€ (a,b)

TaKasdA, 4YTO BBIITOJHACTCSA PABCHCTBO:

A) f®)-fa)_ f'(©) g f@-f®) _ ) B) pb)—p(a) _ f'(©)
pb)-p(a) ¢'(c) pb)—p(a) ¢'(c) fb)-f(a) ¢'(c)

6. J1ns1 BBIYMCIIEHUS MPUOIKEHHBIX 3HaYeHUI QYHKIUI HcTionb3yeTcs popmya:
A) fx+A) = f(x)+ f'(x)-Ax;

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

7. Ecnu Bropast mpousBoaHast f"(x) mpu mepexoje yepe3 TOUKY Xg, B KOTOPOil OHa paBHA

HYJIHO UJIM HE CYIICCTBYCT, MCHACT 3HAK, TO TOUKA Fpa(bI/IKa C a6CHHCCOﬁ Xo €CTh:

A) Touka neperuda b) Touka makcumyma B) Touka MunumMyma

8. Eciu dynkius f(x) muddepenuupyema na uarepsane (a,b) u f'(x)>0 nus Vx € (a;b),

TO 3Ta QYHKIUS:

A) yObIBaet b) Bo3pacraer B) BbInyKI1a BHU3

9. Eciiu pyrkuus f(x) auddepennupyema Ha unrepsaie (a;b) u f'(x)<0 mna Vx € (a;b),

TO 3Ta (PYHKITUS:
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A) yObIBaer b) Bo3pacraer B) BeImyKI12 BHU3

10. Ecnmu HenpepwiBHas ¢yHkuus y=f(x) auddepeHnupyemMa B HEKOTOPOH O —

OKPECTHOCTH KPUTHUYECKOW TOUKH Xo U MpHU IEpexojie uepe3 Hee (CieBa HAlpaBO) MPOU3BOIHAS
f'(x)MeHseT 3HaK ¢ MUHYCA Ha IUIKOC, TO Xo €CTh TOUKA:

A) MakcumMyma b) Muanmyma B) neperunta

11. Ecmu HempepbiBHas ¢yHkus y= f(x) auddepeHnupyeMa B HEKOTOPOH O —
OKPECTHOCTH KPUTHYECKOW TOYKH Xo M IPH MEpexoie 4epe3 Hee (cieBa HampaBo) MPOU3BOIHAS
f'(x) MeHseT 3HaK ¢ IUIH0Ca Ha MUHYC, TO Xo €CTh TOYKA:

A) MakcumMyma b) Mmuanmyma B) neperuta

12. VrnoBoit k03((HUIIMEHT HAKJIOHHOW acUMNTOTHI Yy =kx+b K rpaduky QyHKOUU y=
f(x) BBIUMCIsIETCS IO POpMYIIE:

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

x—o X x>0 X

14. BriGepute BepHOE yTBEpPXKIACHUE:

!

A) (u.V)’:u’.V_u.V, B) (Zj :m
v vz
1% Vv 1% Vv
15. BeibepuTe 10°XKHOE YTBEPKICHHE:
A) du+v)=du+dv b) d(uv) =udu +vdv
B) d(z) = M I') d(uv) =vdu+udv
v v

Pasnen 4. MaTerpanpHoe ncunciaenre ¢VHKIUNA OAHON HE3aBUCUMON IEPEMEHHON

1. @ynkuus F(x) sBnsercs nmepBooOpasHol g GYHKIUH f{X) HA HEKOTOPOM MPOMEKYTKE,
€CITH B JIFO0OH TOYKE ATOTO MPOMEKYTKA BBIITOIHSIETCS PABEHCTBO:

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

2. CoBOKYITHOCTH Bcex mepBooOpazHbix F(x)+ C ans pyHKuuu f{x) Ha3pIBaeTCS:

A) muddepenmmanom f(x)
b) onpeneneHHbIM HHTErPAJIOM
B) HeonpeaeaeHHBIM HHTETPATIOM

3. K unrerpupyembiM QyHKLIHSIM OTHOCSITCS BCE:
A) nocTosiHHBIE b) HenpepriBHbIE B) npepriBHBIE

4. Ecnu I f(x)dx =F(x)+C, TO BBIOJHACTCS:
AF()= f'(x) B) F(x)=f(x)dx B) d(F(x)+C)=fx)dx
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5. IIpon3BoaHas OT HEONIPEAEIEHHOIO HHTErpajia paBHa:

A (] £ o) =Feo B ([ Fdx) Fore B ([ £ (o)) -

6. luddepeHnnan oT HeoNpeIeICHHOTO 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. Heonpenenenubiit maTErpai ot quddepennrana HeKoTopor GyHKIIMN paBeH
A) de(x) =F () B) j dF (x)=F (x)+C B) j dF (x) =f (x)

8. HeomnpeneneHHplil HHTErpai OT alredpandeckoil CyMMbl KOHEYHOT'O YKCia HEPEPBIBHBIX

byHKIMI paBeH:
A) [(f(0)+p(0)dx=[ f(xWp(x)dx— f(x)

B) [(f(x)+p(x))dx =[ f (x)dx— [ p(x)de
B) [(f(x)+p(0))dx=[ f (x)dx+ [ p(x)dx

9. Unrerpan J‘ kf (x)dx paBen:
A) ket [ £ (x)dx B) k[ f(x)dx B) k* [ f(x)dx

10. HWuTerpupoBaHWEe TO YACTSIM B HEONPEICICHHBIX HMHTErpajiaX BBIMOJHICTCS I10
dbopmyre:
A) judv =uv—jvdu b) judv =uv+Ivdu B) Iudv =uv—judv

11. PaumonanbHas ApoOb Ha3bIBAaeTCS MPAaBUIBHOM, eClin

A) cTerneHp YMCIUTENS paBHa CTENIEHU 3HaMeHaTes

b) crenenp uncnuTens MEHbLIE CTENIEHN 3HaMEHaTeNs

B) crenens uncnurens 0oblie CTENIEHN 3HaMeHaTeNs

I') crenenp ynucIUTENS U CTENIEHN 3HAMEHATENsl PaBHbI €MHULIE

12. Ecnu ¢yHkuus y=f(x) HempepblBHA Ha OTpeE3Ke [a,b] u F(x) — xakasg aubo ee

nepBooOpasHas Ha [a,b] (F '(x) =f (x)) , To (hopmyna Herorona-JIeiiOHMIIa MMEET BUI:

A) _Tf(x)dsz(b)+F(a) b) _Tf(x)dsz(b)—F(a) B) _Tf(x)dsz(a)—F(b)

12. Ecnu ¢ — mocTosiHHOE YncIIo U (YHKIUA f(X) HHTETpUpyeMa Ha [a,b] , TO

b b b b b b
A) [of dx=c[f@ax ) [of dx=2[fdx B) [of (dx=c+ [ f(x)dx
13. Ecnmu yHKk1us f(x) uaTErpUpyeMa Ha [a,b] na<c<b,to
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A)Jb-f(x)dx=_1;f(x)dx+jf(x)dx;
b) jif(x)dx:j‘f(x)dx+jf(x)dx;
B).[ £ (xix=[ £ (x)de+ | £ (v)e

14. Ecniu ¢ynkuusa f(x) uaterpupyema Ha [a,b], To f(x) uHTerpUpyemMa 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. Ecin HenpepbIBHBIE (DYHKIIMU YJOBIETBOPSIIOT HepaBeHCTBY f(x) < g(x) npu x € [a;b],

TO
b a b b b b
A) [ fOodx < [ g(x)dx B) [g(x)dx< [ f(x)dx B) [ f(x)dx < [ g(x)dx
a b a a a a
16. Ecu ¢pynkuus f(x) HenpepbIBHA Ha OTPE3Ke [a,b] , TO CYIIECTBYET TOUKA C € [a,b]
Takas, 4To:

b

A) If(x)dx:f(c)(b+a)

a
b

B) [ f (ke = £ (c)(b—a)

a
b

B) [ £ (xhte=f(c)(a—b)

a

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

HauMEHBIIIee U HanOOJIbIIIee 3HAYCHHU Ha OTPE3KE [Cl,b] , TO

A)M (b-a) sjf(x)dxs mb-a);
b) m(b—a)é]if(x)deM(b—a);
B) m(b—a)SIf(x)deM(b—a).

18. OmnpeneneHHpIi HTErPasl IO YaCTSAM BBIYUCISIETCS IO (popmyIie:
b a

b b b b
A) Iudv = (uv)|Z + Ivdu b) Iudv = (uv)|z —jvdu B) Iudv = (uv)|z —Ivdu

a b
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19. Ilnomanp GuUrypsl, OrpaHU4eHHON KpUBBIMU y = f1(X) U ¥ = f>(X), IpsIMBIMH X=a U

x=>b (npu ycnoBun f>(x) > fi(x)) onpenensercs no popmysie:

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

Paznen 5. KoMIuiekcHbIE yncia

1. JIBa KOMIUIEKCHBIX YHMCJIa HA3bIBAIOTCS] PABHBIMU €CIIU:
A) paBHBI UX JCHCTBUTEIbHBIC YACTU

b) paBHBI ©X MHUMBIEC YaCTH

B) paBHbI AeiicTBUTEIbHBIC 1 MHUMbIE YaCTH

2. ApryMeHT KOMIUIEKCHOTO YHca 3TO:

A) paccrosHHE OT Hayajla KOOpAMHAT J0 TOYKH, B BHJE KOTOPOH oOTOOpaxkaercs
KOMILJIEKCHOE YHCIIO0

b) MHuMmas enununa

B) yrois, koTophlii paaumyc-BEKTOp OT Haudaja KOOpAMHAT 10 TOYKH, B BHJE KOTOPOH
oTo0pakaeTcss KOMIUIEKCHOE YHCII0, 00pa3yeT ¢ ocbio Ox

I') camo koMIUIEKCHOE yKciio Oe3 yuéra 3HaKa

3. BepHo, 4T0 unci0, CONpsKEHHOE C KOMITJIEKCHBIM YHCIIOM Z

A) paBHO JTaHHOMY YHCITY 2

b) ornuuaercs ot yKcna z IMIb 3HAKOM TP MHUMOM 4acTH

B) He sBAsIeTCSA KOMITJIEKCHBIM YHCIIOM

I') paBHO naHHOMY YHCIy Z, IEJIGHHOMY Ha HEKOTOPBIM KO3 PHUIIMEHT, KOTOPBIH CleAyeT U3
YCIIOBUS 3aJa41

4. lokazarenbHON (hOPMOI KOMIUIEKCHOTO YHCIIa Ha3bIBAETCS 3alMCh BUJA!

A) z=re b) z= re'? B) z= re? I z= e'?

5. TpHFOHOMeTqueCKOﬁ (I)OpMOﬁ KOMIIJIEKCHOI'O YK CJia HAa3bIBACTCA 3aIlIMCh B A
A) z = r(cos ¢ +ising) B) z =r(cos ¢ + sing)

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

7. MOI[yﬂB KOMIIJICKCHOTI'O YHMCJIa BBIYUCIIACTCA I10 (I)OpMyJIe:
2 2
A) r=+x+iy B) r=x"+y B)r:\/x2+y2

8.Uucna z =x+iy U z = x—iy Ha3bIBAIOTCA:

A) paBHBIMH
b) xommIeKCHO-CONpsAKEHHBIMU
B) npoTuBONOI0XKHBIMU

9. qbopMyna JJIs1 BO3BCACHHUA KOMIIJICKCHOT'O YK CJIa B CTCIICHb UMCCT BHU:

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

21



10. YMHOXEHHE KOMIUIEKCHBIX YUCET | ¥ 2, BBIMHCIIAETCA 110 bopmyie
A) 2y =, (cos((p1 + gaz) +zsm((p1 + (pz))

b) ] -;’Z(c:os(gz)l -402)+ts1n(gz)1 ~¢72))

B) 20z

) = rl -rz(sm((o1 +¢72)+zcos((p1 +(p2))

11. Jlenenne KOMILJIEKCHBIX YHCEIT z, M z, BBIMHCIIETCA 110 dhopmyne

Z r
A) = Leos(o, —p,) +isinig —9,)
2 0

4.0
B) —=—"(sin(p; —¢,) +icos(p, —,))

D)
4.0

B) — =—(cos(p, —9_)—isin(p, —¢.))
o 1~ % 1~ %

12. CkonbKO 3HAUYEHUN CYILIECTBYET y KOpHA n-d CTENeHU (OTIUYHOM OT HyJs) U3
KOMILJIEKCHOT'O Yncia’?

A)n

b) i/n

B) uncny, paBHOMY MOJyJI}0 KOMIUIEKCHOTO YHCIIa

I') koopuHaTe x TOUKH, 0TOOpaXKaroIel KOMIUIEKCHOE YU CIIO

13. KOpeHB 1N — OM CTENEHHU U3 KOMILJIEKCHOI'O YHCIIa BBIYMCIIIETCS I10 (l)opMyne:

+ 27k + 27k
A) ¥z = Q/;(singo +icos 2 ) b) L. Q/;(cos£+isin£)
n n n

n

Q+27nk . @+2nk
+isin

B)nZZI\l/;(Sin%+iOOS%) F)nz=lxqﬁ(cos )

n

Pazgen 6. ®yHKIIMK HECKOJIBKUX IEPEMEHHBIX

1. YactHas mpou3BoHAs 10 X 0T GyHKIUHU Z = f(X; V) OnmpeaenseTcss paBeHCTBOM:
A) Z;C = lim f(xa)’)_f(x+AX,Y) .

b

—0 Ax

B) 2. = lim SO+ AGy) = (%),
Ax—0 Ax

B) 7. = lim fey+Ay) = f(xy)
Ax—0 Ax

2. YactHas npou3BOAHAs 10 y OT pyHKIMU Z = f(x;y) onpeaensieTcsi pABeHCTBOM:
fx+Ax,y)— f(x;y) |

A) Z\, = lim
) % Ay—0 Ay
B) ZIy: lim f(xa)’)_f(xa)""A)’)’
Ay—0 Ay
B) 2/ = lim fey+A) - f(xy)
Ay—0 Ay
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3. @opmyna 115 BEIYMCIEHUS IPUOIMKEHHbBIX 3HAUYEHUI UMEET BUJL:
A) f(x+AxGy+Ay)= f(x+Axy+Ay)+ fr(x, y)Ax+ £ (x, y)Ay;
B) f(xy) = f(x+Axy+Ay)+ fi(x )Ax+ £ (x, y)Ay ;

B) f(x+Axy+Ay) = f(x;3)+ fr(x y)Ax+ f1(x, y)Ay .

4. Touka (xo,0) Ha3bIBaeTCsA TOUKON Makcumyma pynkmun Z = f(X;y), ecin cymecTByer

Takas O —OKPECTHOCTh TOUKHM (Xo;0), YTO JJIs KaXIOH TOYKH (X, V), OTIMYHOM OT (X0, V0), U3 3TOM
OKPECTHOCTH BBITIOJTHSICTCS HEPABEHCTBO:

A) f(xy)= f(x,¥0) B) f(x;y)<f(xp,¥0) B) f(x;y)> f(xp,Y0)

5. Touka (xo;)0) Ha3bIBAETCS TOYKOW MHUHMMyMa QyHKIUU Z = f(X;y), €CIOH CyIIECTBYET

Takasi O -OKPECTHOCTb TOYKH (X, )0), YTO JJISl KOKJIOW TOYKH (X; ), OTIMYHOU OT (X¢,)p), U3 ITOU
OKPECTHOCTH BBITIOJTHSICTCS HEPABEHCTBO:

A) f(xy)> f(x0,¥0) B) f(x;y)< f(xp,Y0) B) f(xy)= f(xp,¥0)

6. Eciiut B Touke N(xo,v0) nuddepenimpyemas pyHkuus z = f(X; y) UIMEET SJKCTPEMyM, TO €€
YaCTHBIC MPOW3BOIHBIC B 3TOM TOYKE:

A) [ (x9;50)=0, f5(x0559)=0
B) fi(x0;¥0) #0, £y (x05¥9)=0
B) fi(x0;50)#0, £} (x0550)#0

7.Ecmu z=f(x;y),a x=x(t), y=y(t), 10

A)@z%@&zdy B)%@@@zdy B)
ot Ox dt Oy dt dt Ox dt Oy dt

dz 0z 8x+8z oy

dt  ox ot oy ot

8. Ecmu z= f(x;y),a x=x(u,v), y=y(u,v), 10

Ny E_fdx o dy p G ey
ou Ox du 0Oy du Oou Ox Ou Oy Ou

dz 0z dx %Q

E ox du Gydu

9.Ecmm z= f(x;y),a x=x(u,v), y=y(u,v), o

A) %:@G_x+@@ B) dz 0Oz dx 8z dy B)
ov Ox Ov 0Oy Ov dv Gxdvéydv

@ Oz dx 0Oz dy

_|_
v ox dv Gydv
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0z 0z . .
36. YacTHble TPOW3BOJAHBIE — W — HEIBHOM (QYHKIMH Z, 3aJaHHON YypaBHEHUEM

0x oy
F(x,y,z) =0 umeror Bux;
!
) oz F, oz F B) 0z F, 0z F; B) oz F]
- [ ____!; _:__!’ P I; o r
ox F, 0y F; x F, 0Oy F, ox F}
!
&__F
.
d  Fy
Pasznen 7. YucnoBele psabl
1. YucnoBol pan uy +uy +...+u,, +... HA3bIBAETCS CXOAILIUMCS, €CIIU
A) u3BecTHa €ro cymma
b) cymma paBHa mo0omy unciy
B) cymecTByeT npenen KOHEUHbIX CyMM
I') nmpexen yaCTUYHBIX CyMM KOHEYHBIN MM OECKOHEYHBIH
o0
2. Eciu pan Zun =uy+uy +...+u, +...— CXOIUTCA, TO PsL
n=l1
e}
> kuy, = kuy +kuy +...+kuy, +... (k#0):
n=1
A) pacxogutcs
b) cxonurcs
B) cxoaumocTs 3aBUCHT OT k
I') Henb34 cpa3y OTBETUTH HA BOIPOC — TPEOyeTCs HCCIEJOBAHNE
0
3. Ecnn uncnoBoi psj Z”n =uy+uy +...+u, + ... CXOOUTCS, TO:
n=1
A) lim u, =0 b) lim u, =1 B) lim u, =
n—0 n—0 n—o0
o0
4. Jlnsg CTemeHHOro psaa Zanx” =ag+ajx+..+a,x" + paguyc aOCOIOTHOM
n=0
CXOMMOCTH BBIYHCISETCA IO (hOopMyIIe:
. |a .| a . la,_
A) R = lim |2t B) R = lim |~ B) R = lim |-2=L
n—o| dy, n—o0|dy 11 n—o|dy 11

5. Psin reomeTpuyeckoi nporpeccun  a+aq + aq2 +...+aq nly CXOJUTCS TIPU:
A) |q<1 B) |¢| <1 B) |¢|>1

29. Psijt reOMETPHYECKON NPOTPECCHU  a+aq+aq” +...+aq" ' +... PACXOIUTCS TPH:
A) lg| <1 B) |¢| <1 B) |¢|>1
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(e 0]
6. O000IICHHBII TAPMOHUYECKHH PsiI Z — =l —F—F+—+ .+ —+..

o n? 2P 3P 4P n?
CXOJIUTCS TIPH:
A) p>1 b) p>1 B) p<1
o0
. . 1 1 1 1 1
7. O6001IEHHBIN rapMOHUYECKHUH Psif Z —=l4+—+—+—+...+—+... pacxogurcs
p 2P 3P 4P p
n=17 n
npu:
A) p>1 b) p>1 B) p<1
Pazpen 8. luddepennmanbubie ypaBHCHHS
1. duddepeHnnansHbIM ypaBHEHUEM HA3bIBACTCS
A) ypaBHeHHe, CBs3bIBalOIIee HE3aBHCHMYKO MEPEMEHHYI0, HEU3BECTHYIO (DYHKIMIO U €€
MIPOU3BOTHBIC

b) ypaBuenue, copepixaiiiee Ipou3BOIHYIO0 HE3aBUCUMON IIEpEMEHHOM
B) ypaBHeHue, KOTOpOE JIETKO UHTErPUPYETCs
I') ypaBHeHue, koTopoe pertaercs AudhepeHInpoBaHHEM

2. Peminth nu¢depenHnmanbHoe ypaBHEHUE - 3TO O3HAYaeT
A) muddepeHnrpoBanne ypaBHEHUS

b) unrerpupoBanue

B) HaxoxeHne He3aBUCUMOI TepeMeHHON

I') naxoxaeHrne mpou3BOIHON HYHKITUU

3. Hucno MOoCTOSIHHBIX B 001eM pereHNH JuddepeHIMaaIbHOr0 YpaBHEHUS ONpeenseTcs
A) nopsiakoM 1uddepeHIaIbHOr0 YpaBHEHUS

b) crapuieii crenenpro HEeM3BECTHON (PYHKLIUU

B) Bunom npaBoii yactu

I') cTapieii creneHp0 HE3aBUCUMOI IEpeMEHHON

4. Oburee pemenre AuddepeHnnanbHOro ypasHeHus y"+a;y'+axy=f(x) cogepxur
A) 1Be IPOU3BOJIbHBIE TOCTOSHHBIE

b) Tpu npon3BosbHbBIE TOCTOSIHHBIE

B) onHy npou3BoJIbHYIO TOCTOSTHHYIO

I') ueTbIpe MPOU3BOJIbHBIE TIOCTOSIHHBIE

5. HacTHbIM pemieHrneM auddepeHnnanbHoro ypaBHeHUs IEPBOT0 MOPSIKa Ha3bIBACTCS
A) perieHue mpu y=x
b) pemenne, nomywaromeecss H3 OOLIEr0 peIIEHUs MpPHU ONPEIACTCHHOM 3HAYeHUH

noctosgaaou C

€Clin

B) pemenne mpu y=x"
I') pewienue B BUie YaCTHOTO ABYX (PYHKIIHIA

6. nddepennmanbaoe ypaBHEHHUE HA3BIBACTCS JIMHEWHBIM YpaBHEHHEM TEPBOTO TMOPSIIKa,
A) HensBecTHast (PYHKIHSI Y B TICPBOM CTETICHU

b) He3aBucuMas mepeMeHHas X 1 HeM3BECTHasl (PYHKLIUS Y B IEPBOM CTEIICHU
B) cBoauTCs K ypaBHEHUSAM C pa3AesIOIIUMUCS IEPEMEHHBIMU
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I') HemsBecTHast GyHKIUS y U €e IPOU3BOIHAS B MIEPBOI1 CTENEHU

7. Bua 4acTHOroO peulieHus JMHEHHOI0 HEOJHOPOAHOro Au((epeHIualbHOTO ypaBHEHMS
BTOPOTO TOPSI/IKA C TIOCTOSTHHBIMU KO3 (UIIMEHTAMH 3aBUCUT OT

A) BUJa IpaBOi YaCTH U KOPHEH XapaKTepUCTHUECKOrO ypaBHEHHUS

b) nopsiaka saToro ypaBHeHus

B) obuero pemenust oAHOPOAHOTO JU(PPEPEeHIINATBHOIO YpaBHEHUS BTOPOTO MOPsIKa

I') npon3BOIBHBIX NOCTOSIHHBIX

8. XapakTepucTUYECKOE ypaBHEHUE JUIA JIMHEWHOTO0  OJHOPOJHOrO  YpaBHEHUS
y'+ay'+ay=0 umeer Bug

A) k2+a1k=a2

B) kK*+k+(a1+as)=0

B) k*+ak+a,=0

) a1k*+ask+1=0

9. AuddepenunanbHoe ypaBHeHUE ' +p(x)y=q(x) Ha3bIBaCTCS
A) ypaBHenuem bepnyiin

b) ogHOpOIHBIM

B) nuHelHbIM ypaBHEHHEM [IEPBOTO MOPSIKA

I') ypaBHEHUEM C pa3aeNsIOIIMMUCS IEPEMEHHBIMU

10. HauansHoe ycnoBue y(xo)=yo B quddepeHransHoM ypaBHeHun V'=f(x,y) 3agaercs ams
OTIpeIeIeHNUs

A) obuiero pemeHus

b) wactHoro pemienus

B) npaBoii yacT 3TOr0 ypaBHEeHHUS

I') nopsinka ypaBHeHuUs

11. Ilpu pemeHun ogHOpogHOrO AU(QHEPEHINATHLHOIO ypaBHEHHS BTOPOrO MOpsiaKa ¢
HOCTOSTHHBIMU KO3 dunuentamu y"+ py'+qy =0:

A) BBOJIUTCS TOJACTAaHOBKA BHUJA y=uXv, rae u=u(x) u v=v(x) — HEKOTOpPbIE HEH3BECTHbHIC

byHKIIIN
b) BBOAMTCA MOICTAaHOBKA BUJA Yy=UXX, I1ie u=u(x) — HEKOTOpasi HEU3BECTHAsI (PYHKIIUS
B) COCTaBIIAETCS XapaKTEPUCTHUECKOE ypaBHeHHe k +pk+q=0

12. XapakTepuCTHYECKOE YpaBHEHUE k2+pk+q=O MMEET JIBa Pa3JIMYHBIX JEHCTBUTEIBHBIX
KOpHsI k| U k. Torma oOmiee pemieHre OIHOPOIHOTO MU(PPEPEHITNATBPHOTO YpaBHEHHSI BTOPOTO
Hopsi/IKa ¢ TOCTOSTHHBIMU Kod(ddutmertamu y” + py’ + gy = 0 uMeeT BUI:

A) y =M + Gyt
B) y =e* (Cy cos Bx+C, sin fx)
B) y= Cleklx + szek‘x

Iy :e'Bx(Cl cos ax+ C sin ax)

13. XapakTepuCTUUECKOE YpaBHEHHE k2+pk+q=0 HUMEET KOMILIEKCHBIE KOPHH &k, =a*if.

Torma oOmiee pemieHne OAHOPOAHOTO IU(PPEPEHIINATBPHOTO YpPaBHEHUS BTOPOTO TOpPSIKA C
MOCTOSTHHBIMH KO3 dUTIUEHTaMH y” + py’ + gy = 0 UMEET BHU/I;

A) y= Clek'x + Czekzx
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B) y =e* (Cy cos Bx+C, sin fx)

B) y= Cleklx + szek‘x

I y= e'Bx(Cl cos ax+ C, sin ax)

14. XapakTepucTuueckoe ypaBHEHUE k2+pk+q=0 MMeeT paBHbIC KOPHU k1=k,. Torma obmee

peleHre OJHOPOAHOrO UG (GEepeHINATBFHOTO YPaBHEHUSI BTOPOTO MOPSAJKA C MOCTOSHHBIMU
koo duuuentamu y" + py’+ gy = 0 umeer Bux:

A) y=C1eh* + Creh"
B) y =e*(C cos fBx + C, sin fx)
B) y= Clek'x + szek‘x

) y=e® (C cos ax + Cy sin ax)

Pazgen 9. Teopuu BeposATHOCTEH

1. /IBa pa3MelieHust CYUUTAIOTCS PA3JIMYHBIMU, €CJIM OHU OTJINYAIOTCA
A TOJIBKO TIOPSITKOM PaCIOJIOKECHHS JICMEHTOB

b) Tonpko cocTaBOM 371€MEHTOB

B) TobKO YKCIIOM 2JIEMEHTOB

I') unu cocraBoM 371€MEHTOB, WU UX MOPSAKOM

2. JIBa coYeTaHUsI CUUTAIOTCS PA3JIUYHBIMU TOJIBKO B TOM CIly4yae, €Ciu
A) y HUX BCe 3JIEMEHTHI pa3InyHbI

b) otnuyaroTcs mopsiiKoM pacioyioKeHUs SJIEMEHTOB

B) ortnnyarotes AByMs 351€eMEHTaMU

I') otnuyaroTcst X0Tst ObI OTHUM IJIEMEHTOM

3. IlepecranoBka P, — 310

A) coueTaHue U3 n 3JIEMEHTOB 110 1
b) coueranue u3 n snemeHToB 1o 0
B) pa3menienue u3 n 37€MEHTOB 10 1
I') pazMerienue U3 n 3IEMEHTOB 110 1

(V) m .
4. Yucno pa3MmeleHuilt A,” BbIUUCIAETCS 110 (popmyiie:

n! n! B) nl
m!(n—m)! (n—m)!

5. Yucno pasmeniennii C,' BBIYUCISETCS 110 GpopMyJIe:

n! n! B) n!
m!(n—m)! (n—m)!

6. Yucno pasmewiennii P, BbuuciseTcs no Gpopmyie:

n! n! B) nl
m!(n—m)! (n—m)!

7. Ciy4ailHpIM Ha3bIBaeTCsl COOBITHE A, KOTOPOE
A) MOXET IPOU30MTH, a MOXKET HE TPOU3OUTHU
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b) Huxorga He mpousonIeT
B) o6s13aTenbHO Ipon3oiaeT

I') mpousoiiaeT ToIbKO COBMECTHO C COOBITHEM A

8. CoObITH A 1 B Ha3BIBAIOTCS 3aBUCUMBIMH, €CJIN

A) cymMa uX BEpOsSTHOCTEH 00s3aTenbHO paBHa 1

b) BepositHOCTH cOOBITHIT A 1 B He 3aBUCAT ApyT OT Apyra

B) BeposTHOCTh HACTYIJICHUS OIHOTO W3 COOBITHI 3aBUCHT OT TOSIBJICHUS WIH HE
MOSIBJIICHUS JPYTOTO

I') onu mpoucxoasIT OJHOBPEMEHHO

9. CoObITsa A ¥ B Ha3BIBAIOTCSI HECOBMECTHBIMH, €CIIN

A) BEpOSITHOCTb HACTYIUICHUSI OJHOTO W3 COOBITUM 3aBUCUT OT TMOSBJICHHUS WJIA HE
MOSIBJIICHUS IPYTOTO

b) nosiBnenue 0HOTO U3 HUX UCKITIOYACT MOSBJICHHUE IPYTrOro

B) cymma ux BeposiTHOCTEl HUKOTa HE paBHa 1

I') ecnmu oTHOBpEMEHHO OHHM MOTYT MOSIBUTHCS TOJBKO KOHEYHOE YKCIIO pa3

10. PaccmarpuBaercs mpocTpaHcTBO w3 N 3JeMeHTapHBIX coObITHi. CoObiTHIO A
OnaronpusATCTBYIOT M 3yeMeHTapHbIX coObITHH. Kitaccuyeckasi BEpOsSTHOCTh COObITHS 4 paBHA

N By 1-V. B M r1-Y
M M N M

11. Ilpousseneno n ucneitanuii. CoobiTHe A Tpon3onuto m pa3. OTHOCUTENbHAS YacTOTa
coObITUS A paBHa

A) W(A)=% B) W(A)=l—% B) W(A)=% T) W(A)=m-n

12. BepostHOCTs P 11060r0 COOBITHS NPUHAIEKHUT OTPE3KY
A)[1:2] b) [0;2] B) [1;4] ) [0;1]

13. Cymma BeposTHOCTEH cOOBITHH, 00pa3yIoIUX MOJHYIO TPYIITY, paBHA
A)O b) 1/2 B) 1 4

14. JIBa coOBITHS HA3BIBAIOTCSI IPOTUBOIIOIOKHBIMH, €CITH OHH
A) HE3aBUCUMBI

b) He coBMecTHBI

B) enuHCTBEHHO BO3MOKHBI

I') 06pa3yroT moJIHYIO TPYIITY COOBITHIT

15. CoObITHs 00pa3yrOT MOJHYIO TPYIITY COOBITHI, €CITH SIBISIFOTCS
A) HE3aBUCHUMBIMU

b) ennHCTBEHHO BO3MOKHBIMHU M HE3aBUCHMBIMH

B) HECOBMECTHBIMU M €TUHCTBEHHO BO3MOKHBIMHU

I') HECOBMECTHBIMU M PAaBHOBO3MOYKHBIMHU

16. Cymmoii cobbiTuii A u B Ha3eiBaeTcst coObiTue C,
KOTOPOE MPOUCXONT, €CITH TPOUCXOJIAT:

A) TonBKO cCOOBITHE A

b) Tonpko coObiTHE B

B) oaHo 13 coObiTHil A unu B
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I') o6a cobwiTrst A u B

17. IlpousBenenuem coobiThil 4 1 B Ha3biBaeTcs coobiThe C,
KOTOPOE MPOUCXOAUT, €CIIU TPOUCXOJIUT:

A) TosbKO coOBITHE A

b) Tonbko coObiTHE B

B) oanHo u3 coOwitHil A unu B

I') o6a coOwiTus 4 u B

18. O6s3aTenbHBIM yCnoBUEM npuMeHeHus popmynsl P(A+B)=P(A)+P(B)—P(AB)
SIBJIIETCS

A) He3aBUCUMOCTH COOBITHS A U B

B) cobbiTHs 4 1 B eAIMHCTBEHHO BO3MOYKHBI

B) cobObITHs A 1 B IPOTHUBOIIOIOKHBI

I') coBMecTHOCTB cOOBITHI A U B

19. OGs3arenpHBIM yclioBUEM MpuMeHeHus: hopmyisl P(A+B)=P(A)+P(B) sBnsercs
A) He3aBucuUMOCTb coObITUS 4 U B

b) HecoBmecTHOCTB cOOBITHI A 1 B

B) coObitust A u B e TMHCTBEHHO BO3MOKHBI

I') coBMecTHOCTB cOOBITHIT A U B

20. BepositHocTh P(A/B) 310 — ...

A) BEpOSATHOCTb COOBITHS A MPHU YCIIOBUH, YTO A U B IPOTUBONOIO0KHbBIE COOBITHS
b) BeposTHOCTH COOBITHS A MPH YCIOBUU, UTO A U B HECOBMECTHBIE COOBITHS

B) BeposiTHOCTB COOBITHS 4 TIPU YCIIOBUH, YTO COOBITHE B MPOU30IILI0

I') npousBenenue cobwpituit A u B

21. Obs3aTenbHbIM ycinoBueM npuMenenus popmyibl P(AB)=P(A)P(B) sBasercs
A) IPOTUBOIIOJIOKHOCTH COOBITUI A U B

b) nezaBucumocts cobbiTHil 4 U B

B) HecoBmecTHOCTH coObITHIT A U B

I') 3aBucumocTs codbiTuit A U B

22. O6s3aTenbHBIM ycIoBrUeM npuMeneHust popmyinsl P(AB)=P(A)P( A/ B ) sBnsercs
A) IPOTUBOIIOJIOKHOCTE COOBITHI 4 1 B

b) nezaBucumocts cobbiTHil 4 U B

B) HecoBmecTHOCTH coObITHIT A U B

I') 3aBucumocTs cobbiThit A U B

23. ®opmMya NOJHON BEPOSITHOCTA UMEET BUIL:

A) P(A)ZZP(A)'PH,(A) B) P(A)=)_P(H;)-Py(H;)
i=1 i1

B) P(A)=) P(H;)-Py (A) T) P(A)=2 P(A)-P4(H;)
i=l i=l1

24. BeposSTHOCTh MOSBJICHHS COOBITUSI A m pa3 B n TOBTOPHBIX HE3aBUCUMBIX MCIIBITAHUSIX
npu n<10 onpenensercs

A) bopmynoit bepayman

b) nokanpHOI Teopemoii Jlamiaca
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B) unrerpanbnoii Teopemoii Jlammaca
I') dopmymnoii [lyaccona

25. ®opmyna bepHyiian umeer BUj
A) B, (m)=C,p"q"™

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

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

D) B,(m)=Cy'p"q"™

26. HauBeposTHEHIINM YHCIOM HACTYIUIEHUH COOBITHS A B 1 HE3aBUCHMBIX HCIBITAaHHIX
Ha3bIBACTCS

A) HanbobIIee YUCII0 HACTYIIIICHUN COOBITHS A

b) nanbosnpias BepoATHOCTh HACTYIIJICHUS COOBITUS A

B) uncno HacTynneHuil coobiTusl A pu HauOOJIBLIEM YUCIIE UCIIBITAHUN

I') uncno HactyniaeHui coObITHS A, IPU KOTOPOM BEPOSTHOCTh HACTYIUIEHUS COOBITUS A B 1l
HE3aBUCHMBIX UCTIBITAHUSAX HauOOIIbIIas

27. ®opmyna ajis OnpeieNeHUs HAUBEPOSTHEUIIIETO YUCIIA 1) UMEET BU/]I
A) np—p<my<np+p

b) np—g<my<np+gq

B) np—g<my<mnp+p

I g<my<p

28. JlokanpHas TeopeMa Jlariaca mo3BoJisieT BHIYUCITUTh

A) HauBepoOsITHEHIIee YNCIO0 HACTYIUICHUI COOBITHS B 7 HE3aBUCUMBIX UCIIBITAHUSIX

b) oTHOCHTENBbHYIO YACTOTY HACTYIUICHHH COOBITHS B 1 HE3aBUCUMBIX UCIIBITAHUSIX

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

I') BeposITHOCTH OTKJIOHEHHWS YHWCIA TMOSBICHUM COOBITHUS m OT YHUCIAa HE3aBHUCHUMBIX
HWCTIBITAHUH 1

29. B nokanpHoi Teopeme Jlamnaca P = \(7@ apryMeHT (yHKUuU ¢(x) paBeH
npq
A) x= n B) x=220P b) x= P I x=m—np

\Vnpq \npq \Nnpq

30. UnaTerpanbHas Teopema Jlanmaca mo3BoisieT BHIYUCIUTD

A) BEpOSTHOCTD MOSBICHHS COOBITUSI A m pa3 B n uchbITaHusx (17>10)

b) BeposiTHOCTH MOsABNIEHUSI COOBITUS A B 1 WUCIBITAHUAX HE MEHEE a, HO He Oozee b pa3
(n>10)

B) nauBeposiTHeliIee YMCIIo MOSBICHUM COOBITHS A B 1 HE3aBUCUMBIX HCHbITaHUAX (11>10)

I') oTHOCUTENBHYIO YaCTOTY HACTYIUIEHUH COOBITHS A B 71 HE3aBUCUMBIX MCITBITAHUSX

31. B wunterpamsHoit dopmyne Jlammaca P(k; <m<k,)=®D(x,)—D(x)), apryMeHT X,
paBeH

e - .

\Nnpq \VIpq \NIpq
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paBeH

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

k2 —np k2

vnpq \Nnpq

33. CnyyaiiHble BETUYUHBI JIEISATCS Ha
A) nepeMeHHbIE U TOCTOSIHHBIE

b) ueTHbie U HeueTHBIE

B) paunonanbHble 1 HepallMOHATbHbBIE
I') muckpeTHbIE U HEMPEPBIBHBIE

np

o

A) x, = b) x, = B) x, = I x, =ky —np

34. MartemaTuueckoe OKMJAHUE IJUCKPETHON CiIy4allHOM BEIMYMHBI BBIYMCISETCS 110

dbopmyre

n n n n
2
A) in b) Z(xi = Di) X B) in D ) inl?i
i=1 i=1 i=1 i=1

35. Maremarnyeckoe OXHAaHUE ciaydailHOW BenuuuHbl (¢ X+Y), rae c=const, a X, ¥ —

HE3aBUCHUMBIC cnyqaﬁHLIe BCJIMYHMHBI, PaABHO!

A) cM(X)+M(Y) B) cM(X)-M(Y) B) M(X)+M(Y) N M(X)-M(Y)
36 MaTtemaruueckoe 0>kMJaHHe NOCTOSIHHOW BelnUYMHbI C paBHO
A)C b)1 B)0 I') ne onpeneneno
37. MaTtemaTtuuyeckoe OKuJaHue MPOU3BEICHUS JBYX HE3aBUCHUMBbIX CIIyYalHbBIX BEIMYMH X
'Y paBHO
M(X)
A) M(X) + M(Y) B) M(X) — M(Y) B) W N M(X)-M(®Y)

38. Jlucnepcust TUCKPETHOM CllydaliHOM BEIMYMHBI ONpeesnsercs no Gopmyiie:

n n n n
2 2
A) inpi _(inpi) B) in Di _inpi
i=1 i=1 i=1 i=1
-2 - 2 - 2 N 2
b) in Pi —(inpi) ) inpi _(inpi)
i=1 i=1 i=1 i=1

39. Hucnepcusi ciayuyaiiHoi BenmuuuHbBl (cX+Y), Tme c=const, a X, Y — He3aBUCHUMBIC

CJ'Iy‘-IElfIHBIG BCJIIMYUHBI, paBHO

A) cDX)+D(Y) B) ¢’DX)+D(Y) B) D(X)+D(Y) I') eD(X)-D(Y)
40. lucniepcust pa3HOCTH JBYX HE3aBUCHMBIX CIIy4YalHbIX BEMIWYMH X U Y paBHa:

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

41. lucniepcusi mocTossHHOM BennuuHbl C paBHA
A)l b) C B) 0 I') He onpenenena

42. MareMaTHYecKOe OXKHjaHue KBagpaTa oTkioHenns M(X — M(X))* paBHo
A) D(X) B) 6 (X) B) M(X) nv
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43. lucniepcust oT MmareMarudeckoro oxunanus D(M(X)) paBHa
A) M(X) b)0 B) X N1

44. CpenHee KBaJIpaTUUECKOE OTKJIOHEHUE O (X) Cily4yailHON BeIMUUHBI X paBHO

A) D(X) B) VM(X) B) /DX) T) M(X)

45. MaremaTtnueckoe oxunanue M(X) HenpepblBHON ciydyallHOW BENMYUHBI X, 3a/laHHOU
Ha uHTepBaie (a,b), onpenensercs GoOpMyIOi:

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

46. ucnepcust D(X) HenpepbIBHOW Cily4ailHON BEJIMYMHBI, 33JaHHOI Ha uHTEepBaie (a, b),
onpenensercs GopmyIioit

b b

A) D(X)=[ x> f (x)dx—(M (X))’ B) D(X)=[ (x—M (X)) dx
b b

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

47. I'pacdnueckas popma 3a/1aHUs 3aKOHA pacpeAeIeHNs CIy4aifHON BEJIMYUHBI — 3TO
A) mapabona

b) npsimast muHUA

B) okpyx«HOCTB

I') nonuron

48. TabnmuuHas Gopma 3a1aHusl 3aKOHA PACTIPeIeTICHUs CITy4YaltHON BETUYMHBI Ha3bIBACTCS
A) cymmoii pacipenenenus

B) uaTerpaiom pacnpeneneHus

B) psinom pacnpenenenus

I') monem pacnpenenenus

49. JluckpeTHas ciiyyaiiHasi BeJIMUMHA IPUHUMAET ...:

A) TOIBKO MHO>KECTBO LEJIBIX 3HAUCHUH

B) TOBpKO MHOKECTBO MOJIOKUTEIBHBIX 3HAUCHUH

B) Bce 3HaueHus U3 HHTEpBAIA (—00; +00)

I') xoHeyHOE M OECKOHEYHOE CYETHOE MHOXKECTBO 3HAUCHHH

50. HenpepbiBHas citydaiiHasi BEIUYMHA TPUHUMAET

A) MHOXXECTBO ILIEITTBIX 3HAYCHHUI

b) MHO€eCTBO paliMOHAIBHBIX 3HAYEHHUN

B) xoHEeuHOE MHOXKECTBO 3HAYEHUI

I') mo6oe 3HaueHne U3 KOHEYHOTO UM OECKOHEYHOT0 HHTEepBasa

51. Ecim X — HempepblBHas cilydaiiHas BEJIMYMHA, d U b — KOHKPETHBIE 3HAYEHMS, TO
OTCIO/Ia CIIEAYET, 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)
32



+00
52. Ecnu f{x) — MIIOTHOCTH pacipeeieHusl, TO jxf (x)dx paBen
A) oo
b) -1
B) 0
Ni

X
53. Ecnm f{x) — MIIOTHOCTH pacipeieieHHs], TO J f(x)dx ompenensier

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

54. OyHKIus pacnpeneiaeHus ciydaiiHoi BeTuauHbl X 3a1aercs GopMyInoil:
A) F(x)=P(X > x)

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

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

I Fx)=X

55. JluckpeTHasi ciaydaiiHas BEIMYMHA, BbIpaKarollas YUCIO IMOSBJICHUS COOBITUS A B n
HE3aBUCHUMBIX HCHBITAHUSAX, MPOBOJMMBIX B PaBHBIX YCIOBUSX U C OJIMHAKOBOH BEPOSITHOCTHIO
HOSBJICHUSI COOBITUS B KQ)KJIOM HCIIBITAHUH, HAa3bIBAETCS paCpPEeAEIeHHOM 110 ... :

A) HOpMaJIbHOMY 3aKOHY

b) no 3akony Ilyaccona

B) 6buHOMUanbHOMY 3aKOHY

I') no nokasarenbHOMY 3aKOHY

56. Ecmm cnyqaﬁHa;I BEIMUMHA HMMEET OWHOMHAIIBHOE pacnpenciicaue, n — 4YUCIIO
HE3aBUCHUMBbIX HCHLITB.HPIIZ, a p — BCPOATHOCTb HACTYIJICHUSA C06LITI/I$I, TO MAaTCMaTU4YCCKOC

0’KHMJIaHHE BBIYUCIISETCS IO opMyIie
A) M(X)=n B) M(X)=p B) M(X)=npq ') M(X)=np

57. Ecmm CHy‘I&ﬁH&H BEIIMYMHA HMEET OWHOMHAIIBHOE pacnpenaciicHue, n — 4YHUCIIO
HC3aBUCHUMbIX HCHBIT&HHIZ, a p — BEPOATHOCTb HACTYIIJIICHUA CO6LITI/IH, TO AUCHICPCUA CﬂyqaﬁHOﬁ

BEITMYMHBI BBIYUCIISETCS 110 opMyIie
A) D(X)=npq b) D(X) =np B) D(X) =n-p I DX)=p

58. MaremaTnueckoe OXHIaHWE PAaBHOMEPHO paclpeeieHHOW CIy4ailHONW BENIWYUHBI
BBIYHCIISIETCS IO (hopmyIie

AYMX)=4=2 BHMX-“2 BymMx-24

) M(X)=a+b

59. Jlucnepcusi paBHOMEPHO pPaCHpEEICHHON CIIy4YalHOW BEIWYUHBI BBIYUCISETCS IO
bopmyne

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

(b-a)? _(b-a)
5 I D(X) —12
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60. BeposTHOCTh moOMajaHusT PAaBHOMEPHO paCIpPEECICHHOW CIIy4YalHOW BEJIWYUMHBI B
WHTEpBaI [a; /3] — [a,b] Beraucasiercs mo gpopmyie:

Aﬂ%aSXSﬂ}=Zif Bﬂ%aSXSﬂ)=i;f
B) P(aSXSﬁ)=% I P(aSXS,B)=§_;Z

61. IlnoTHOCTH pacmpeneseHus cay4yailHOW BEMYMHBI C [TOKA3aTEIbHBIM paclpeacieHuEM
UMeeT BUJ:

A) foo= 0,x<0, B) flo)— 0,x<0,
fx e_’lx,xz fx ie/lx,xZO
—x
B)ﬂx)={“ X <0 D) f=e™
0,x>0

62. CDYHKI_II/IH pacipeaciICHuA cnyqaﬁHoﬁ BCIIMYHMHBI C ITOKA3aTCIIbHBIM PACHPCACICHUCM
HUMECT BU:

A) FOo) 0, x<0, B) Flx) 0, x<0,
X)= X)=
™, x>0 1-e™, x>0
0, x<0, e
b) F(x)= . I') F(x)=e
l—-e ™, x>0

63. YV TMoKa3aTenpHOTO pacHpeleNieHus MaTeMaTH4ecKoe OXKUIaHHe U CpeliHee
KBaJIPAaTHYECKOE OTKIIOHCHHE

A) Bcerja pa3nuyHbl

b) Bcerna paznuyaroTcs Ha €AMHUILY

+B) Bcerna paBHBI

64. OyHKIMS IOTHOCTH HOPMAJIBHOTO paclipe/ieIeHus] ¢ MaTeMaTHUECKUM OXKU/IaHUEM a U
CpeIHe — KBaIPATUYECKUM OTKJIOHEHUEM O 3a/aeTcsi (POPMYJION:
_(x-a)’ 1 _(x-a)’

A) f(x)=\/;—ﬁe 20" B (9=

_(x-a)’

620 e o

B)f(X):O'\/Z F)f(x):o_m

65. I'paduk MIIOTHOCTH HOPMAIBHOTO pacIpe/IeeHUs] Ha3bIBACTCS
A) xpuBoii ['aycca

b) xpuBoii bepnymiu

B) xpusoii [layccona

I') xpusoit Jlamutaca

66. B Touke x=a kpusas ['aycca numeer
A) Touky meperuba

b) Touky MmuHMMYyMa

B) Touky pa3priBa

I') Touky makcumyma
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67. Touku x; =a—0 U X, =a+0 SABIAIOTCA A1 KpuBoil ['aycca
A) Toukamu nieperuoa

b) Toukamu Makcumyma

B) Toukamu MuHUMYyMa

I') Toukamu pa3peiBa

68. [TapameTpaMy HOPMAJIBHOTO paclpeaeICHUs SIBISIOTCS:

A) MAaTEeMaTUUICCKOC OKNUJaHHUEC U CPCAHCKBAAPATUICCKOC OTKIIOHCHUC
b) dynkmus pacnpeneneHus u GyHKIMS TUIOTHOCTH PacIIpeaeIICHH
B) bynkims p(x) 1 O(x)

I') mucniepcust U cpeTHEKBAIPATHYECKOE OTKIIOHEHUE

Pasgen 10. OcHOBBI MATEMATHYECKON CTATUCTUKHU

1. 'enepasibHasi COBOKYITHOCTb — 3TO ...

A) Bes uccneryemMasi COBOKYITHOCTb 00BEKTOB

b) coBokymHOCTh ci1y4ailHO 0TOOpaHHBIX O0BHEKTOB

B) coBokyInHOCTh 0OBbEKTOB, BEIOPaHHBIX YEPE3 OIPEIEICHHBIN HHTEPBa
I') COBOKYITHOCTB U3 HETIEPECEKAIOLINXCS TPYIII

2. BeibopouHast COBOKYITHOCTb — 3TO ...

A) COBOKYITHOCTH U3 HENEPECEKAOIIUXCS TPYIIT

b) coBokynmHOCTh ci1y4ailHO 0TOOpaHHBIX O0BHEKTOB

B) Bcs uccnenyemasi COBOKYIHOCTh OOBEKTOB

I') cOBOKYITHOCTh OOBEKTOB, BEHIOPAHHBIX Yepe3 ONpeeIeHHbIN HHTepBall

3. OOBbeM BBIOOPKH — 3TO ...

A) 4ncno, paBHOE KOJMYECTBY OOBEKTOB I€HEPATBLHOMN UM BBIOOPOUYHOM COBOKYITHOCTH
b) uucno, paBHoe cpenHeMy apu(pMETHUECKOMY 0OBEKTOB

B) uncno, paBHOE MaKCHMaIbHOMY 3HAYEHHIO COBOKYITHOCTH

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

4. [Tpu1 NOBTOPHOM OTOOPE 3apETUCTPUPOBAHHBIC U OOCIICTOBAHHBIC €THHHIIBI

A) BHOBb BO3BpAIIalOTCS] B T€HEPATIbHYIO COBOKYITHOCTh M CHOBA MOT'YT IPUHSAThH y4acTHE B
JTaNbHEWIeM 0TOope

b) B reHepaibHyI0 COBOKYITHOCTH HE BO3BPAIIAOTCS

B) B reHepaibHYI0 COBOKYITHOCTH BO3BPAIAIOTCS, HO TPUHATH y4acTHE B JalIbHEHIIEM
0oTOOpe HE MOTYT

I') momeuaroTcs CrelraabHbIM 3HAKOM

5. Ilpu 6ecrioBTOpHOM 0TOOPE 3apETUCTPUPOBAHHBIE U 00CIIEI0BAaHHbIE €IMHULIBI

A) BO3BpaIaroTcs B rTeHEPAIbHYI0 COBOKYITHOCTh

b) He Bo3BpalaoTcs B reHEpaIbHYI0 COBOKYITHOCTh

B) Bo3BpamiatoTcs B reHepaibHyl0 COBOKYIHOCTh U MOTYT IPUHSTH y4acTHe B JajbHeiIeM
otbope

I') ntu0o Bo3BpamatoTcs, IMOO He BO3BPAILAIOTCS B FeHEPAIbHYIO COBOKYITHOCTh

6. I'paduueckas hpopma 3amaHus 3aKOHA PACTIPECICHUS CITYJaiiHOW BEJIMUYUHBI — 3TO
A) mapabona b) npsimast munus B) oxpyxxHOCTB I') monuron
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7. ... — 3T0 HamboJIee YacTO BCTPEUAOIIEEeCs 3SHAUCHUE BAPUAHTHI.

A) MenuaHna b) mona

B) pasmax BappupoBaHus I') cpennee 3naueHue

8. ... — 9TO BapuaHTa, KOTOpas JAUT BapUALIMOHHBIN Psi/l HA JIBE pPaBHbIC YacTU
A) MenuaHna b) mona

B) pasmax BapsupoBaHus I') cpennee 3HaueHue

9. ... —2TO pa3HOCTh MEX Y HAUOOJIbIIIEH U HAUMEHBIIIEH BapUAHTOMN

A) MenuaHna b) Mmona

B) pasmax BappupoBanus I') cpennee 3HaueHue

10. ®opmyna Crepkecca UMEET BUT ...
A) k=3,32 1gn b) k=1+3,32 Ign B) k=1-3,32 1gn

11. BerbopouHasi cpeiHssi BBIYUCISAETCS 0 popMyIie

k k k
1 _ I (.S
A) XB =; E xi-ni B) XB = E .Xl"}’ll' B) XB :;E )Cl' -ni

12. BoibopouHasi 1ucrepcust BBIYUCISETCS 0 popMyIie
k k k
_ 1 _ 1 _
A) DB:Z(xi_xB)Z'ni B) DBZZZ(Xi—xB)Z'ni B) Df;Z(xf—xB)-ni
i=1 i=1 i=1

3.3. Bonnpocel K 9K3aMeHY M 3a4€Ty B YCTHOI (popme

Paznien 1. DneMeHTHI JIMHEHHON ¥ BEKTOPHOW anreOpbl

1. IlonaTue u BuabI MaTpull. TpaHCIIOHUPOBAHHAS MaTPHLIA.

2. Onepauyu HaJ MaTpulaMHu U UX CBOWCTBA.

3. OOpaTHast MaTpHIla U €€ CBOWCTBA.

4. OnpenenuTens MaTPULIBI U €T0 CBOMCTBA.

5. MuHopsI 1 anredpandeckue JOMOIHEHUS AIEMEHTOB orpeaenuTens. Teopema o
Pa3JIoKEHUH ONPEAETUTENS 110 3JEMEHTaM CTPOKHU MITH CTOJIONA.

6. Pemenue cuctem nTuHENHHBIX ypaBHEHHH MeToioM ["aycca.

7. Pemienuie cucteM JIMHEHHBIX ypaBHEHUH METO/1I0M 0OpaTHOM MaTpPHUIIBL.

8. PemieHue cuctem JTUHEHHBIX ypaBHEHUH ¢ ToMoIbio popmyn Kpamepa.

9. Bextopsl. Onepanuu Hajl BEKTOPaMH U UX CBOMCTBA.

10. JleiicTBUsA HaJ BEKTOpaMU, 33 JaHHBIMU CBOUMHU KOOPJIMHATAMH.

11. CkansgpHOe IpOM3BEIEHUE IBYX BEKTOPOB U €r0 CBOICTBA.

12. BekTopHOE IPOU3BEAEHHUE ABYX BEKTOPOB U €r0 CBOMCTBA.

13. CMmemanHOE NPOU3BEEHUE TPEX BEKTOPOB U €TI0 CBONCTBA.

Pazgen 2. Ananutrueckas TeOMETpUs Ha IJIIOCKOCTH U B MPOCTPAHCTBE
. YpaBHEeHHE MPSIMON Ha MIIOCKOCTH: CIIOCOOBI 3aJaHUsl.

. YpaBHEHHE TIPSIMOY C YTTIOBBIM KO3 (HUIIHEHTOM.

. OGmiee ypaBHEHHE MPSIMOM, €T0 YaCTHBIC CITy4aHu.

. KpuBsie BToporo nopsiika: OKpy>KHOCTb.

. KpuBble BToporo nopsiaka: sJuiuIc.

. KpuBbie Broporo nopsiaka: runepoona.

. KpuBbie BToporo nopsijaka: napadoia.

NN N kW=~
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Pazgen 3. Beenenune B aHanm3

1. UncnoBEIC MOCIIEA0BATCILHOCTH U CIIOCOOBI MX 3aJaHHS.

2. ITpeaen 4nuciIOBOM MOCIIEIOBATEIHLHOCTH. TE€OpeEMBI O Mpeienax YMCIOBbIX
MMOCJICIOBATEILHOCTEIA.

3. [Ipenen pynkmuu. HenpepbIBHOCTH (YHKIIUH.

4. IlonsTHE IPOU3BOIHOM U €€ TEOMETPUUECKUI CMBICIL.

5. Teopems! auddhepeHITnaTbLHOTO UCYUCIICHHUS.

6. IlpousBoHast CI0KHON U 00paTHON (HYHKIIMH.

7

8

9

. Mudbdepennman GyHKIUN U €70 T€OMETPHUIESCKUN CMBICIL.
. UccnenoBanue (GyHKIMIA C TTOMOUIBIO IEPBON MPOU3BOTHOM.
. UccnenoBanue GyHKIMHA ¢ TOMOIIBIO BTOPOX MTPOU3BOTHOM.

Paspgen 4. UnterpanbpHoe ncurciaeHre GYHKIMHA OJHOW HE3aBUCUMOM IEpEMEHHON
. IlepBooOpa3Has GyHKLMS U HEOIIPEIETICHHBINA HHTETPAJI.
. Beruuciienue HeonpeaeneHHbIX HHTETPAJIOB.
. MeTopl BEIYHCIICHHS] HEOTIPECICHHBIX HHTETPAJIOB: METOT ITOJCTAHOBKHU.
. MeTopl BEIYHMCIICHHSI HEOTIPEACIICHHBIX MHTETPAIOB: METOJT MHTEIPUPOBAHUS 110 YaCTSIM.
. UuTerpupoBanne panimoHaJIbHBIX APOOEi.
. OnpeieieHHbIN HHTETPal U €r0 TEOMETPUYECKHN CMBIC]T.
. ®opmyna Herorona-Jleitbuuna.
8. IlpunosxeHus onpeaeneHHOro HHTErpaia: JUIMHA AYTH KPUBOH, TIIOIIA/b TIIOCKOM
(burypsl, BBIMUCICHUE MYTH, IPOUICHHOTO0 TOYKOM, BBIYUCICHUE PA0OTHI CHJIBI.

NN R W

Pasnen 5. KomnuekcHble yncia

1. KoMIIeKCHBIE YKCIia U UX T€OMETpUYECKasi HHTEPIIPETaLs.

2. Paznuunbie (hOpMBI 3aITUCH KOMIIJIEKCHBIX YHCET.

3. Onepauuu HaJl KOMIIJIEKCHBIMH YHCIIaMH, 3alTUCAHHBIMU B alredpandeckoit popme.

4. Onepanuuy HaJl KOMIUIEKCHBIMH YUCJIaMU, 3a[IMCAaHHBIMU B TPUTOHOMETpUYECKON hopme

Paznen 6. DyHKIIMN HECKOJBKHUX NEPEMEHHBIX

1. IToHsATHE PYHKIIMOHAIBHON 3aBUCUMOCTH MEX/Ty HECKOJIbKUMU IEPEMEHHBIMHU.
2. [Ipenen u HeNpepbIBHOCTh (DYHKIUU JABYX HE3aBUCHUMBIX MIEPEMEHHBIX.

3. YacTHble IpOM3BOIHBIE (PYHKIIUN HECKOIBKHUX MEPEMEHHBIX.

4. DxcTpeMyMbl QYHKIIUU IBYX HE3aBUCUMBIX IEPEMEHHBIX.

Paznen 7. UncioBbie psabl
1. Onpenenenne yncnoBoro psaa. Cymma psga. Cxoaumocts psga. [Ipumepst.
2. UccnenoBaHue YUCIOBBIX PAJIOB HA CXOJIUMOCTb.

Paznen 8. JIuddepeHnmanbtple ypaBHEHUS

1. Iuddepenunanbubpie ypaBHEHUs IEPBOTO MOPSAAKA: OCHOBHBIE TOHATHS.

2. InddepeHunanbHble ypaBHEHUS C pa3IesSIOUIMMUICS TIEPEMEHHBIMU U OJJHOPOIHBIE
nuddepeHIMaIbHbIe YypaBHEHH TepBoro nopsaka. [Ipumepsr.

3. JIuneiinble nuddepeHnanbuble ypaBHEHU epBoro nopsjaka. [Ipumepsi.

4. JIuneitnsle muddepeHaabHbple YpaBHEHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMU
KO3 dUIIMEeHTaMH.

Pasznen 9. Teopun BepoaTHOCTEN

1. KomOuHaTopuka: pa3MenieHus, CoueTaHms, NepecTaHOBKU. Pa3menienus, coueTanus u
IIEPECTAaHOBKU C MOBTOPEHUAMH. [IprmMepsr.

2. IIpenMeT U OCHOBHBIE ONPEEIICHUS TEOPUHU BEPOSITHOCTEH.
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3. Knaccuueckoe onpeneneHue BepoaTHOCTH. CBOMCTBA BEPOATHOCTH, BBITEKAIOLINE U3
KJIAaCCUYECKOro onpeaeneHus. [Ipumepsr.

4. Cratuctudeckoe onpeziesieHue BEpOsSTHOCTH, €ro 0COOEHHOCTH U CBS3b C KIIACCHUECKUM
OIIPEECIICHUEM.

5. 3aBUCHMBIEC U HE3aBUCUMBbIE COOBITUS. Y CIIOBHBIE U 0€3YCIIOBHBIE BEPOSITHOCTH.

6. TeopeMbl YMHOKEHHS BEPOSATHOCTEH.

7. TeopeMbl CIIOKEHHUS BEPOSITHOCTEH.

8. ®opmy:a nonHoi BepositHocTH. Popmyna Baiieca.

9.®opmyna bepuynnu. bunomuaneHoe pacnpenenenue. HaueposrHeiee 4ucio
MOSIBJICHUN COOBITHS.

10. ITpubmmxennsie hopmysasl B cxeme beprymm (hopmyina [lyaccona, TokanbHas u
WHTErpajibHas Teopembl Jlamaca).

11. CnyqaiiHple BETUYUHBI U CITydalHbIE COOBITHS.

12. JluckpeTHble U HENPEPHIBHBIE Cy4yaiiHble BEIMUMHBI. 3aKOH paclpeesIeHUs CIIyqaiHON
BEJIMUMHBI U CIIOCOOBI €r0 3aJaHMUs.

13. HucioBble XapaKTEPUCTUKHU CIIy4YalHbIX BETUYHUH.

14. MaremaTuueckoe oXKuJaHue ciaydaitHoi BennuuHbl. Ero cmbica u npumepsl. CBolicTBa
MaTEMaTUYECKOT 0 OKUIAAHMUSL.

15. ucnepcus u cpeqHee KBaApaTUIecKoe OTKIOHEHUE clydailHOW BeTM4uHbl. VX cMbICH U
npuMepsl BbrauciaeHus. @opMyiibl 171s1 BEIYUCIIEHUs qucnepcun. CBoicTBa IUCIIEPCUH.

16. MaremaTiueckoe OKuJaHKe, UCTIEPCUs U CPeIHEe KBaIpaTHUECKOE OTKIIOHEHHE
YacTOThI U YaCTOCTH.

17. Baxnelimue pacnpeaeneHus Ci1y4yaiHbIX BEJIMYUH.

18. HopmainbHoe pacnpenenenue. [InoTHOCTs HOpManbHOIO paclpeeeHus U €€ CBOMCTBA.
@yHKIMS pacIpeesIeHNs] HOPMaIbHO PACIIPEACIEHHON CIIyqaliHON BEIMYUHBL.

19. HopmupoBanHoOe (CTaHAapTHOE) HOPMAIBHOE pacipeiesieHue.

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

21. BeposATHOCTb 10ONa/1aHNs HOPMaJIbHO paclpeaeeHHON ClIy4aiiHON BEIMYUHBI B
3a/laHHbIN NHTEPBAJL.

22.BepoaTHOCTb 33JaHHOTO OTKJIOHEHHSI HOPMAJIbHOW CIIy4aiiHON BEJIMYUHBI OT CBOETO
MaTeMaTUYeCKOro oxuaanus. [IpaBuiio Tpex curm.

23 3axoH 6onpnx yncen. HepaBenctBo YeOrimena. Jlucnepcus cpenHero
apru(MeTHUECKOTO.

24. 3akoH 60abimux uncen. Teopema YeObieBa. Teopema bepryim.

Pazgen 10. OcHOBBI MaTEMaTUYECKON CTATUCTUKHI

1. IIpenMeT 1 OCHOBHBIE 33Ja4l MaTEMaTUUYECKON CTATUCTUKH.

2. 'enepanbHast 1 BHIOOPOYHBIE COBOKYITHOCTH CITy4aiHbIX Benu4MH. [lepBuunas oOpaboTka
BBIOOPOYHBIX JAHHBIX TPYIIHUPOBKA, MOCTPOCHHUE THUCTOTPAMMEBI paclpeAeNieHus: CIydailHbIX
BEJIMUHH.

3. Omnupuueckue HHTerpaidbHas W auddepeHnmansHas (QyHKIUM pacnpeneneHus. Mx
CBOMCTBA.

4. BbpIOOpOYHBIC YHCIIOBBIC XAPAKTEPUCTHKH CIy4alHBIX BEIMYWH (TOUYECYHBIC OIICHKH)
JTUCIIEPCUH, MATEMAaTUYECKOTO 0XKHUJIaHuUs, KO3(DPUIIMEHTOB aCUMMETPHUH, SKCIIeCCa, KOPPESLUU.

5. CratucTuyeckre OLEHKHU MapaMeTpoB pachpeseneHust (CYIIHOCTh TEOPHH OLICHUBAHUS):
HECMEIIEHHOCTh, COCTOSITEIbHOCTD, dPPEKTHBHOCTH OIEHOK.

6. Toueunble OIEHKH: BBIOOpOUYHAS CpENHsASA, IUCIEPCHs, CpeaHee KBaIpaTHUeCcKOe
OTKJIOHEHHE.

7. Toueuynas oleHKa TeHepaIbHOM cpeiHeil Mo BHIOOPOUHOM cpeHe.

8. ToueuHas oleHKa reHepalibHON auctepcuu. «VcnpaBiieHHbIS» BEIOOPOYHAS TUCTIEPCUS U
CpellHEee KBAaJpaTUYECKOE OTKIOHEHUE.

9. nTepBanibHbIC OLIEHKUA. TOYHOCTD OLIEHKHU. JloBEepUTEIbHAS BEPOSTHOCTb.
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10. {oBepuTenbHbBIA UHTEPBAN JJIs1 OIIEHKH MAaTEMATHYECKOrO0 OKHMIAHUS MPU U3BECTHOM U
HEU3BECTHOM O .

11. Pacnpenenenue CTproi€HTA.

12. JloBepuTelbHBIA MHTEpBAI JJIs OLEHKH CPEIHEKBAIPATHUYECKOTO OTKJIOHEHHS
HOPMAaJIbHOT'O pacrpeiesIeHUs

3.4. O0pa3ubl KOHTPOJIbHBIX PA0OT MO TEMaM

1 23
{13
52 6 4 0 -1 02
Borurciuts: 1) 24 + BC; 2) B' + C; 3) 4%, 4) AB+4B; 5) B + 3C.
2. BeIuncnuTh Ciaeayromue onpeaeauTesu:

Tema Nel. Matpuubl. Onpeaeaurenu
1 3 -2 3 -1
1. Janbr matpunel A=|{0 -1 4 |, B=|2 1

2 3 1 -]
3 -1 -4 1 4 -2 0
R 5 1 o 5 2 Y
1 -1 > -1 3 4

3. Mana marpurna: 4= [_23 é) Tokasars, uto (A )1 =4,

4. OnpenenuTh MPU KaKuX A CYIIECTBYET MaTpHIla, oOpaTHAs JaHHOM:

2 A -1
A=|1 3 4|
-1 1 1
5. Haiitu matpuity, 0OpaTHyr0 MaTpuIie:
-1 3 1
A=|1 2 0].
3 -1 1

Tema Ne2. BekropHas ajaredpa

JIaHBI KOOPIMHATEI YETHIPEX TOYEK:
A(1;-3; 1), B(2; 15 2), C(-1; 3; 2), D(1; 1; 3)
Haiitu:
1) KoOpIMHATBI BEKTOPOB AB, CD,2AB +3CD ;
2) IIMHBI BEKTOPOB AC, BD,2BC —3A4D ;

3) ckansipHOE Npou3Be/IeHHE BEKTOpoB AB H AC;

4) KOCUHYC yTJIa MEXy BEKTOpaMH BC u BD;

5) MpOEKIIO BEKTOpa AB Ha HampapJieHHE BEKTopa CD;

6) BEKTOPHOE IPOM3BE/ICHIE BEKTOPOB AB u AD ;

7) miomane TpeyroibHuka ABD,;

8) cHHYC yIJIa MeXK1y BEKTOPaMH AB u CD;

9) CMeLIaHHOE IPOK3BecHHe AB - CD-b,rae b=i —2j+4k;

10) o6vem nupamusl ABCD, NMHY BBICOTHI, OMYIIEHHON U3 BEPIINUHEI B.

Tema Ne3. AHasmTHYecKasi reOMeTPHUs HA IVIOCKOCTH
1. JIaHbl KOOpAMHATHI BEPIIMH TpeyroibHuka ABC:
AQ3; 2), B(—4; 3), C(-1; -2)
Tpebyercs cocTaBUTh ypaBHEHHUS:
1) ctoponb! 45;
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2) menuanbl AK, TpOBEICHHON U3 TOYKHU 4;

3) BbICOTBI BM, IpOBEIEHHON U3 TOUKH B.

CraenaTb yepTex B CUCTEME KOOPAMHAT.

2. Jano ypaBHeHHME KpuBod 2-ro mnopsaka. [lpuBecT 3amaHHOE ypaBHEHHE K
KaHOHUYECKOMY BUAY, OIIPEAEIUTh TUIl KPUBOU, HAWTH €€ XapaKTepHbIE JIEMEHTHI.

1) 2x*—4y*— 12x + 16y — 6 = 0;

2)3x —6x—y+4=0;

3) x>+ 4" — 6x + 8y + 5 = 0, x—2y—5=0 — HANTH TOUKH TEPECEUCHNS KPUBOH M 3aTaHHOI
npsmoid. IlocTpouTh B HCXOAHOM cUCTEME KOOpIUHAT.

Tema Ned. AHasMTH4YeCKasi reOMeTPUsl B IPOCTPAHCTBE

JlaHbl KOOpAMHATHI TOYEK — BepIIMH nupamuisl ABCD:
A(1;3;6), B(2; 2; 1), C(—1; 0; 1), D(—4; 5; -3)
Tpebyercs:
1) HaiiTh ypaBHeHHE MIIOCKOCTH rpanu ABC;
2) cOCTaBUTH MapaMEeTPUUECKHIE YPaBHEHUS NPSIMOM AB;
3) cocTaBUTh KAHOHUYECKHE YPaBHEHUS BHICOTHI MUpaMuibl DK, IpOBEIEHHON U3 BEPLIMHBI

4) HaliT KOOpAMHATHI TOUkU nepeceueHust DK u rpanu ABC;
5) Haiitu yron S mexnay pedpamu AB u BC;

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

CraenaTb yepTex NUPaMU/Ibl B CUCTEME KOOPIUHAT.

Tema NeS. Ilpenen pynxknun
Breraucnoute npenensr:

1) 2) Jo—x-3

- 2x% —x—-10 - 2x% +5x% +4 3) hm ———
x—>-2 x2 13x42 x>0 3x3 4 2x% +5
) 5) 2
4) lim 22 26’“ pe 3] 6) lim 2 —x+1 2“1
x—=0 4x lim( X j X0 Jx—x° =2
X—>00 2x+5
7) 8) 9) lim 1—cos2x
(2x% —x-1)? lim x+1-33x+1) x>0 xsinx

lim
x>l 3 +2x% —x -2

X—>0

Tema Ne6. IIpousBoanasi pyHKIMHU U ee IPUMEHEHHE

1. Haiitu npousBojHBIE NEPBOro MNOpsAAKAa HaHHBIX (YHKIUIM, HCIONb3ysd MpaBUIiia
BBIYMCIICHUS IIPOU3BOIHBIX:

1) . 2) y=+x-1g3x; 3)y= In x :
y=2x5——3+_+3\/;; 4—-3cosx
X X
4) y = (sin x) '8~ x = arcsin 2t, 6) y = x+arcigy.
5>y 1
1-4r2°

2. BeluMcnuTh Ipeaesnsl, UCIob3ys paBuiio Jlonurans:
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2
=3 2) lim x-sin—

1) lim— ;
=3sin”(x —3) x—0 X
3. IToctpouts rpaduk GyHKIUU y = f(X), HCIOJIB3YS OOILIYIO CXEMY UCCIICIOBAHUS:
B 4x* —3x
T

Tema Ne7. HeonpeneaeHHbIN U onpeAe e HHbI HHTErpaibl

1. BbIuMCINTh HEONPEIETIEHHbBIE UHTETPAIbL:

1) xdx
2) |( —=)dx ; 3) | —:
j(3x+3x—1)dx; I%/_ Vx Ix2+7
X
4) (2x—5)e3xdx; 5 7——3xd : 6 —.
I )I 2 gerg )I X2 _5x46

2. BoruncnuTh miomaas GUrypbl, OrpaHudeHHON JIMHUAMU: y = 2X — x2 ,y=—X.

Tema Ne8. Komniexkcubie yncia
1. BBINOJIHUTG 1€CTBUS CIIOKEHUs, yMHOKeHUs, nenenus c KUz =2+3i, zp =3-2i.

2. Pemnts ypaBHEHUE x? —4x.+5=0. Kopuu n3o6paszutsb rpaduuecku paauyc-
BEKTOpPaMH.

.\ 20

o 1-i : o

3. Bemmonuute neiictBusa Hag KU z = (1— +il78 anredpandeckoir popme. Pesynprar
+i

3anucaTh B TPUTOHOMETPUYECKOM U MoKa3aTeIbHOH opmax.
4. BeimonauTh NEHCTBUS z =6(cos 190° +isin 1900) :4(cos 40° +isin 400) B
TpUTOHOMETpHUYECKOU opme. Pe3ynbTar 3amucarh B oka3aTeabHON 1 anreOpandeckoi popmax.

5. Pemnth ypaBHEHME xt2=0. Kophu npeacraBuTh Bo Beex Tpex (opmax U u300pa3uTh
rpau4ecKky paguyc-BeKTOPaMH.

Tema Ne 9. ®ynkuun HeCKOJ'leI/IX ne})eMeﬂmﬂx
1. Haiitur monmstii quddepenmman GpyHKuun 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. HaiiTy 9acTHBIE MPOM3BOIHBIC OT HEBHON (GYHKIHH 110 X, y: € + (x+y)° —yz’ = 0.
5. UccnenoBath Ha SKCTpeMyM (QYHKIUIO Z = Y2 x*—4xy + 9y’ + 3x — 14y + .
6. MccreoBaTh Ha yCIOBHBII SKCTpeMyM (GYHKIMIO z = x° + y* mpH x + y =3 (x>0, y>0)

MmeTtooM Jlarpanxa.
Tema Ne 10. YucJsioBble psiibl

HCCJ’IG}]OB&TB Ha CXOAUMOCTb YHMCJIIOBBIC PAJbI:

= (3n-1Y)
1)23,1_1 )an - 2) Z( j

=\ 2n+1
4 S 2=l (-)"n 6)
)Z_; n! S)Z

4n—1 Z( 1y [2n+1j
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7 nz:; 2n+1

Tema Nell. [InddepeHunaibHble ypaBHEHHUs IEPBOI0 MOPSIAKA

1. Haiitu oGmee pemenue qudepeHnaibHbpIX ypaBHeHUN]:

6) y' lﬁ;i.

a) y=y'x+4x+y° +4,

2. Haiitu o6miee pemenue auddepeHnnanbHbIX YpaBHEHUN:

a) y'—X:x3, 0) y'+X:ezx.
X X
3. Haiitu o6miee pemenue nuddepeHmaibHbIX ypaBHEHU:
2
a)y-2=yInx, 6) y+2=——.
X x x +4

Tema Nel2. IuddepenunanbHbie ypaBHeHUsI BTOPOIo MOPsiAKa

1. Haiitu o61ee pemenne quddepeHIanbHbIX YpaBHEHHI:

a) y'=1-2x—x7, 0) y" =6cos2x+1.
2. Haiitu yactHoe pemenue nudepeHImanbHOro ypaBHEHUS:

Yixinx=y',  yle)=4,y'(e)=1.

3. Haiitu o6miee pemenue nuddepeHmaibHbIX ypaBHEHU:

a) y"+y"+2y' =0, 6) y" —81y=0.
4. Haiitu oG1ee perienue 1uddepeHualbHbIX YpaBHEHHH:

a) y"+10y'+25y=2¢"", 0) y"+9y=2cos3x.
5. Haiitu pemenue 3agaun Kommu:

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

Tema Nel3. Teopusi BeposiTHOCTe M MaTeMATHUYeCKAasl CTATUCTUKA

1. B rpynme 16 cryneHTok u 6 cryneHToB. HailTu BEpOsITHOCTH TOTO, YTO CPEIU YETHIPEX
HayraJ| BBIOpaHHBIX YYaIllUXCsl OKQXKETCS OJIHA CTY/ACHTKA U 3 CTyJIeHTA.

2. Cpeaun cotpynHukoB pupmbl 28% 3HAOT aHTIIMUCKUN s3bIK, 30% — Hemeukui, 42% —
(bpaHIy3cKkuii; aHrTuiickuii 1 Hemeukuid — 8%, anrnuiickuil u Qpanmysckuit — 10%, Hemeukut u
bpanmy3ckuii — 5%, Bce Tpu s3pika — 3%. HaliTu BEpOATHOCTH TOTO, YTO CIyYallHO BHIOpAHHBIN
COTPYIHUK (UPMBL: a) 3HACT AHTIMHCKHUN WM HEMEUKHI; 0) 3HaeT aHTIMICKUI, HEMEIKUH WU
(bpaHIly3CKHii; B) HE 3HAET HU OJMH U3 MIEPEUNCICHHBIX SI3BIKOB.

3. B MarazuHe HUMEIOTCS B NPOAAKE OJHOTUIHBIE H3JENINS, W3TOTOBJICHHBIE JBYMS
3aBojamMu. 3aBojgoM Nel wm3roroBieHbl 60% wu3meNnHii, a OCTAJbHBIE H3rOTOBJIEHEI 3aBOJOM No2.
3aBox Nel B cpenHem BeImyckaeT 2% Opaka, a 3aBog Ne2 — 5% Opaka. KakoBa BeposTHOCTH TOTO,
YTO KYIUIEHHOE B Mara3uHe U3/eJIue OKaXeTcs OpakoOBaHHBIM?

4. IIpou3BOAUTECS HCIIBITAHUE MATH MPUOOPOB, KAXKIBIH M3 KOTOPHIX BBIXOJIUT U3 CTPOS C
BeposaTHOCThIO 0,1. Haiftu BepoATHOCTH TOro, 4TO XOTs OBl ABa MpHOOpa BBIMIYT U3 CTPOS MPHU
VCIIBITAaHUU.

5. ®abpuka Beimyckaer 70% wuzaenuil Beiciiero copra. HallTu BepoATHOCTH TOTO, UTO B
naptuu u3 1000 u3aennii 4nciio mepBOCOPTHHIX 3aKIOUEHO MeXy 652 u 760.

6. Haiitu maremMaTndeckoe OXuAaHHUE, TUCIEPCUIO U CPEIHEE KBAJAPATUUECKOE OTKIOHEHUE
CIIy4ailHOM BEJMYMHBI, 3IaHHON 3aKOHOM pacIpeeIeHus:
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3
0 (
,1 ,6 ,3
7. HempepbIBHasi ciaydyaliHas BeJIW4YWHA 3a7aHa (PYHKIIMEH pacrpenesieHusl BepOsSTHOCTEH

F(x). TpeOyercs: a) HaWTH IUIOTHOCTh pAaCHpENeNICHUs BeposTHOCTeH f(x), ©0) HaliTh
MaTeMaTHUYeCKOe OXKHUJIAHUE, TUCIEPCUI0, CPeJHEe KBaJpaTUYECKOE OTKJIOHEHHUE; B) BBIYUCIIUTH
BEPOSTHOCTb MOMAJaHHs CITydaifHOW BeIMYMHBI B UHTEpBa (1; 4); r) moctpouTh rpaduku GyHKIUN
pacupenenenus F(x) v INIOTHOCTH pacripeaesieHust f{x).

0, Toe x <0,

x2

F(x)= 2—5,r1160<x£5,

thn

X
p

(el N NDY

1, toe x > 5.

Tema Nel4. OcHoBBI MATEMATHYECKOH CTATHCTUKHU

HzsectHel X, X,,..., X, —pe3ylbTaTbl HE3aBHCUMBIX HAOMIONCHUN Haj CilydailHOM

BEJMYUHOM X.
3anaHue

1. CrpynnupoBaTh 3T JaHHBIE B MHTEPBAJIbHYIO Ta0JIHUILY.

2. IlocTpouTh TUCTOTPAMMY, TIOJIUTOH YACTOT M SMITUPUUECKYIO (PYHKIIUIO paclpeIesiCHuUs.

3. Haiitu 1 nocTpouTh MOy U MEJIMaHY.

4. HaiifTu HeCMEUICHHYIO OLIEHKY MaTeMaTHYeCKOro OXHJaHUS U JUCHEPCUU CIydailHOU
BEJIMYUHBI X.

5. HailTu MHTEpBaJbHbIE OLEHKH MAaT€MaTUYECKOTO OXWJAHHUS U JUCIEPCUU CIy4alHOU
BEJIMYUHBI X ¢ HAZEKHOCTBIO ¥ = 0,99 u ¥ =0,95.

4. METOJIUYECKHUE MATEPUAJIBI, OINPEJEJSIONIME TIPOLEJIYPHI
OIIEHUBAHMS 3HAHMM, VYMEHHWH, HABBIKOB MW (WJIH) OINBITA
JIESITEJBHOCTH, XAPAKTEPU3YIOIINUX 3TAIBI ®OPMUPOBAHUSA
KOMIIETEHIIUIA

Jlekuu OLEHMBAIOTCA MO IOCEIaeMOCTH, AKTUBHOCTH, YMEHMIO BBIJCJIUTH TJIABHYIO
MBICJIb.

[IpakTuueckue 3aHATHS OLEHUBAIOTCS IO CaMOCTOSITEIbHOCTH BBIIIOJHEHUS PadoThI,
IPaMOTHOCTH B 0()OPMIIEHUH, TPABUIBHOCTH BBIIOJIHEHUS.

CaMocTrosiTenbHasi paboTa OIEHMBAETCSI MO KauecTBY M KOJMYECTBY BBIIOJIHEHHBIX
JIOMAIIIHUX WIH KOHTPOJBHBIX PadOT, IPaMOTHOCTU B O(hOPMIIEHUH, TPABUIBLHOCTH BBITOJIHEHHS.

[IpomexyTouHas aTTecTanys MPOBOIUTCS B OopMeE 3aueTa U IK3aMeHa.

Jlnst monmy4yeHHs 3adeTa M dK3aMeHa CTYIEHT O4yHOW (hopMbl 0OydeHUs JOJKEH B TEUEHHUE
ceMecTpa aKTUBHO MOCEIIATh JEKIUU U MPUHUMATh ydacThe B 00CYK/IEHUU BOIPOCOB KacarOIIUXCs
M3Yy4aeMOM TEMBbI, BBIIIOJHUTH U 3AIUTUTH OTYETHI 110 IPAKTUYECKUM 3aHATHUSM.

Kputepun oneHku 3adyera M 5K3aMeHa MOTYT OBbITh IOJIy4€Hbl B TeCTOBOW (hopme:
KOJIMYECTBO  OaJyIOB WM  YIOBJIETBOPUTEIBHO, XOpOWIO, OTIAMYHO. i  modydeHus
COOTBETCTBYIOIIEH OIIEHKU Ha 3a4eTe U SK3aMEHE M0 KypCy MCIO0JIb3YeTCsl HAaKOMUTENbHask CUCTeMa
0aIbHO-PEHTHHIOBOM pabOoThI CTYAeHTOB. MITOroBas oleHKa CKJIAJbIBACTCA U3 CyMMBbI OaljIOB MM
OLIEHOK, IOJIyYE€HHBIX 0 BCEM pa3lielaM Kypca U CyMMbl OajUIOB IOJY4YEHHOM Ha 3aueTe |
IK3aMEHE.
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Tabmuma 4.1 - Kpurepuu OlIEHKH ypOBHS 3HAHUN CTYJEHTOB C MCIOJb30BaHUEM TECTa HA
3a4yeTe | HK3aMEeHe M0 YYeOHON AUCIUIIINHE

Onenka XapakTepUCTUKH OTBETA CTYJICHTA
OTiinyHO 86-100 % mpaBHILHBIX OTBETOB
Xopo1io 71-85 %
Y 10BI€TBOPUTETHEHO 51-70%
HeynosnerBopurenbHO Menee 51 %

OHeHKa «3a4YTCHO» COOTBETCTBYCT KpUTCPUAM OLICHOK oT KOTIUYHO» a0
«KYAOBJICTBOPHUTCIILHOY.
OHeHKa «HE€ 3a4TCHO» COOTBCTCTBYCT KPUTCPUIO OLICHKU «HE YAOBJIICTBOPUTCIIEHO.

KonnuecTtBo OamioB M OLEHKA HEYIOBIETBOPUTENBHO, YAOBIETBOPUTEIHLHO, XOPOIIO,
OTJIIMYHO ONPEACISIOTCS MPOTPAMMHBIMU CPEJICTBAMU IO KOJUYECTBY IMPABHIBHBIX OTBETOB K
KOJIMYECTBY CIy4ailHO BEIOpAaHHBIX BOIIPOCOB.

Kputepun orieHnBaHUS KOMIIETEHIIUH CIIeTIyIOIIHUE:

1. OTtBeTsl HMEIOT TIOJIHBIE pelieHus (C TpaBHIBHBIM OTBeTOM). MX copepxaHue
CBHJICTEIILCTBYET 00 yBEpEHHBIX 3HAaHMAX OOydYalomerocs ©M O €ro YMEHHH pemaTh
npodeCCHOHANIbHBIC 33J1a4H, OLICHUBACTCS B 5 0a/I0B (OTJIMYHO);

2. bonee 75% OTBETOB UMEIOT MOJHBIE PELLIEHUS (C IPaBUIbHBIM OTBETOM). X coneprkanue
CBUJECTENLCTBYET O JOCTAaTOYHBIX 3HAHMSIX OOydamoIierocs M €ro yMEHUU pellaTh
npodeccuoHaNIbHBIC 3a/1a4u — 4 Oaiia (Xopolo);

3. He menee 50% OTBETOB MMEIOT MOJHBIE pelIeHUs (C MPaBWIbHBIM OTBeTOM). X
COJIepKaHNE CBUJETEIBCTBYET OO0 YIOBJICTBOPUTENBHBIX 3HAHHUAX OOydYalOmIerocs M O €ro
OTPaHMYEHHOM YMEHHHU pemarh NpodeccHOHalbHbIE 3aJaud, COOTBETCTBYIOLIME €ro Oynymie
kBaukanuu — 3 6aia (yA0BIETBOPUTENIHHO);

4. Menee 50% OTBETOB HMMEIOT pelIEHHs] C MpaBUIbHBIM OTBeTOM. MX conepxanue
CBUJICTEIILCTBYET O CJA0BIX 3HAHHWSIX OOydaromerocs ©W O €ro He YMEHHH pelaTh
npodeccuoHaIbHbIE 3a/1a4l — 2 Oansa (HeyA0BIETBOPUTENBHO).
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