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Pabouas nmporpamMma cocTaBiieHa ¢ y4€TOM TPEOOBaHMIA:

® [IOpsIJIKa OpraHU3alMu M OCYIIECTBICHUS 00pa30BaTEIbHOMN EATEILHOCTH MO0 00pa30oBaTeIbHBIM
mporpaMMaM BBICIIETO O0pa3oBaHMs — THporpaMmMaM OakajlaBpuara, MOporpaMMaM CIEIUAUTETa,
[porpaMMaM MarucTpaTyphbl, yTBEPKIECHHOTO MPHKa30oM MUHUCTEPCTBAa HAYKU U BBICIIEI0 00pa30BaHUs
Poccuiickoit ®eneparuu ot 06.04.2021 Ne 245;

¢ penepanbHOr0 TroOCYJapCTBEHHOTO 00Opa3oBaTeNbHOTO CTAaHJAPTa BBICHIETO OOpa3OBaHUA —
OakanaBpuaTa 10 HampasieHuto noarotoBku 35.03.10 JlanmmadTHas apXuTeKTypa, yTBEPKIESHHOTO
npuka3oM MUHHCTEpCTBA HAayKH M BbICIIero odpaszoBanusi Poccuiickoii @enepamuu ot 01.08.2017 .
No736 (c ©3MEHEHHSIMU U JIOTTOJTHCHHUSIMHU ).

[IpenogaBaTenu, MOArOTOBUBIIKE PA0OUYIO IPOTpaMMYy:
CTapUIMii penoiaBaTeb

kadenpsl HGOPMAITMOHHBIX TEXHOJIOTHH,
MaTeMaTHKH U (HU3UKH T.B. Kpynoaéposa

Pabowas mporpamma paccMOTpeHa Ha 3acefaHuu Kadeapsl HWH(POPMAIMOHHBIX TEXHOJOTHH,
mareMaTtuku 1 pusuku (mporokosn Ne 10 ot «27» mast 2024 r.).

3aBenyrommii kageapou B.1IO. Unbun

PabGovass mporpamMma peKOMEHJOBaHA K HCIOJBb30BAHUIO B Y4eOHOM IMPOLECCe METOANYECKOI
KomuccHel QakynpTera 3emieyctpoiicta u kagactpos ([Iporokos Ne 12 ot «02» urons 2024 r.).

IMpencenaresib METOAUYECKON KOMUCCHHA E.B. bornanos

PykoBoauTenb 0CHOBHOM NMPodecCHOHATbHOMI
o0pa3oBaTeIbHON NPOTrPaAMMBI P.B.bpeyc




1. Hpeamer. Leau u 3axa4u JUCUMILIIMHBI, €€ MECTO B CTPYKTYpe

o0pa3oBaTeJIbHOI MPOrpaMMbI

Ipexmerom qucuumInHbl «MaTteMaTHKay SBISIOTCS (QyHIAaMEHTAIBHBIC Pa3/Ieibl MATEMATHKH.

Heabl0 TUCHMIVIMHBI SBISETCS MpHOOpeTeHne 0a30BBIX 3HAHHMKM B 00JacTH (hyHIAMEHTAIbHBIX
pa3ienoB MaTeMaTWKH B O00bEMax, HEOOXOAMMBIX JUIA BIQJCHUS MaTEMaTHYECKUM ammapaTom
9KOJIOTMUYECKUX HayK, Ui o00paboTKM WHPOpPMAaUMU ¥ aHaIW3a JaHHBIX 10 DJKOJOTMH U
MIPUPOJIOTIOIIE30BAHHIO.

OCHOBHBIMH 32/12a4aMHU U3Y4EHUS! TUCIMUILIHHBI SBISIOTCS:

— W3ydYeHHE MAaTeMAaTHYECKOTO ammapara, METOJIOB MaTeMAaTHYEeCKOrO aHaIM3a U MOJICIHPOBAHUS,
TEOPETUYECKOTO W OIKCIEPUMEHTAIBFHOTO HCCICAOBaHUS, TPUMEHSIEMBIX  JUISI PEHICHUs
NPaKTUYECKHX 3a/1a4;

— Pa3BUTHE JIOTUYECKOTO M aITOPUTMHUYECKOTO MBIIICHHS,

— TPHUBHUTUEC HABBIKOB HCIOJb30BAHUS MATEMaTHYECKUX METOJOB M OCHOB MAaTeMaTHYECKOTO
MOJICIIMPOBAHMS IS PEIICHHS TPUKIIAIHBIX 33124 B MPO(ECCHOHAILHOM cdepe;

— BBIpaOOTKA HABBIKOB M YMEHUI CaMOCTOSITEIbHOTO PACIIMPEHHUS U YTITyOJIEeHUSI MATEMaTHYECKIX
3HAHMIA U TIPOBEJICHUE MaTEMAaTUIECKOT0 aHAIM3a 3a/1a4d B IPpoeCCHOHAIBHOM cdepe.

MecTo THCHMTIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMBbl.

JucimiuimHa «MareMaThKay OTHOCUTCS K TUCHUILTHHAM o0s3arenbHoi yactu (b1.0.16) ocHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHON MporpamMmbl Bhiciiero oOpazoBanus (nanee — OIIOIT BO) mo
Hanpasienuto noarorosku 35.03.10 JlanamadTHas apxurekrypa.

OcHoBbiBaeTcs Ha 0aze nucHUILIuH: «MaTtematukay, «['eoMeTpus», «Alredpa 1 HaYallo aHaJIu3ay,
MPEIIECTBYIONUIETO CPEIHET0 WM CPEeTHEero CIenuanbHoro oOpasoBanus. CopaepikaTenbHas YacTh
JMCHIUIUIMHBL «MaremMaThka» OXBaThIBACT CJICIYIOIIUE BOIPOCHI: AJIEMEHTHl JIMHEHHOW aireOpbl |
AQHAJTMTHYECKONW T'€OMETPHUH, OCHOBBI MaTEeMAaTHYECKOTO aHann3a, AuQQepeHnraIbHoe U UHTETPaTbHOE
ucurcinenue QyHkuuii, nuddepeHnnanbHble ypaBHEHHUS.

JuctmruimHa wutaercss B 1 w2 cemecTpax, npedmecTByer mucuuininHe «CoBpeMEHHBIC
WH(POPMAIMOHHBIE TEXHOJIOTHH U CHCTEMBI HICKYCCTBEHHOTO HHTEIIIICKTA.

[IpenmectByer Onoky 3 T'ocymapctBeHHas urtoroBas artectanus «lloaroroBka k mporenype
3aIUTHI U 3aIUTa BBITYCKHON KBau(pukannoHHon padots» (53.01)

2. IlepeyeHb IJIAHUPYEMBIX Pe3yJabTATOB 00YUYeHUSs MO TUCIUIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOCHHS 00pa30BaTeIbHOM NMPOrPaMMbI

Koasl ®opmyIMpOBKa HNuaukaropsl IlinannpyemMsble pe3y/ibTaThl
KOMITeTeH I U KOMITETeHIHHU AOCTHIKEHUSA o0y4eHus
KOMIIeTEHIIUH
YK-1 Crniocoben YK-1.1 3HaTh: ONpenencHUs OCHOBHBIX
OCYHIECTBJIATh  IOUCK, | AHAIM3UPYET 3aa4dy, |MaTeMaTU4eCKUX MOHITHH,
KPUTHYECKHI aHamu3 M | BbLIENss ee 0a30BbIe MaTE€MaTU4YECKYI0 CUMBOJIMKY,
CHUHTE3  MH(OpMaINH, | COCTABIAIOIINE, OCHOBHBIE aKCUOMBI, TEOPEMBI U
IIPUMEHATh CUCTEMHBIN | OCYIIECTBIISET 3aKOHOMEPHOCTH, KOTOPBIM

MOAXOMA JUISl PEIICHUS
IIOCTaBJIEHHBIX 33144

JCKOMITIO3UIUIO 3aa9un

IIOOAYUHAKTCA MAaTEMATUYCCKUEC
TTOHSTHSL.

Ymerb: aHaM3UpOBaThH 337a4y,
BBIJICTIsAS ee 0a30BEIC
COCTaBJIAOIINC, HpI/IMeHHTB
UMEIOITYIOCS] TEOPETUYECKYIO 0azy
HMeTb HaBBbIKHA HepeBOJII/ITI)
pealbHyIO 33729y Ha
MaTeMaTUYECKHH S3bIK, BHIOMPATH
METOJ[ €€ PEIICHUS CTPOUTH




MPOCTEUIIINE MATEMATUYECKHE
MOJIEIH IIPU PELICHUN
npodeccuoHaNbHBIX 3a/1a4,
CaMOCTOSITEJIbHO PACIIUPATH U
yrayOnsTh MATEMaTHYECKUE
3HaHHA.

YK-1.2
Ocy1iecTBIISIET TOUCK
U KPUTHUYCCKU
aHATU3UPYET
uHpopmanuro,
HEOOXOAUMYIO JIJIsi
peleHHs
MOCTaBJICHHOM 3a/1a4n

3HATBH: OCHOBHBIE TPUEMBI
JI0Ka3aTeNbCTB TEOPEM U
MaTEeMaTHYECKUX YTBEPKJICHUH,
METO]Ibl MAaTEMATHUECKOI O
aHaJIM3a, aHATUTUYECKOM
reOMEeTpUU, MaTEMaTUYECKOTO
aHasn3a, TCOPETUUECKOTO 1
AKCIIEPUMEHTAIBLHOTO
WCCJICTOBAHMSI, IPUMEHSIEMBbIE JIJIS
peieHus npog.3agau

YMeThb: BBIOUPATh U UCTIOIb30BATh
Heo0X0MMble MaTEMaTUYECKHE
METO/IbI U BEIYUCITUTENbHBIC
CpE/ICTBa, a TAKXKE TAOJIUIIBI U
CIIPaBOYHHKH, TOBOJIUTH PEIICHUE
3aJ1a4M 10 IPUEMIIEMOTO
(4ucnoBOTrO) pe3ynprara u
OLICHUBATbh €r0 JOCTOBEPHOCTh
HNmeTh HAaBBIKM OLIEHUBATH U
aHAIM3UPOBATh NOJYYCHHBIN
pe3yJspTaT

YK-1.3
PaccmarpuBaer
BO3MOJKHBIE BapUAHTHI
pelIeHus 3a1a4u,
OLICHUBAsI UX
JIOCTOMHCTBA U
HEJOCTATKU

3HATBh: OCHOBHBIE TPUEMBI
JI0Ka3aTeNNbCTB TEOPEM U
MaTeMaTHUYeCKUX YTBEPKJIEHUH,
METO/bI MATEMaTHYECKOTO
MOJIETTUPOBAHUS, TEOPETUYECKOTO,
IPUMEHSIEMBbIE [Tl PeLLICHHS
MPpoeCCUOHANIBHBIX 3a]1a4
YMeTb: BEIOUpPATh U UCHOIB30BATh
HEO0O0XO0IMMBIE METOIBI
MaTEMaTHYECKOT O
MOJICIIUPOBAHUS, & TAK)KE TAOJIUIIBI
U CTIPaBOYHHUKH, TOBOJUTH
pelieHre 3a1a4u 0 NPUEeMIIEMOTO
(4ncnoBoOro) pesynprara u
OILICHUBATh €r0 JOCTOBEPHOCTh
HMmeTh HABBIKH OIEHUBATH U
aHAIIM3UPOBATh NOJYYECHHBIN
pe3yJbTaT

YK-1.4

Onpenensiet u
OLICHUBAET
MOCJIEACTBHUS
BO3MOYKHBIX pELICHUI
3a1a4n

3HaTh: OCHOBHBIE IPUEMBI
JI0Ka3aTeNNbCTB TEOPEM U
MaTeMaTHYeCKUX YTBEPKJIEHUH,
MIPUHLIMIIBI U METO/IbI

MIOKCKA, aHaJIN3a U CUHTE3a
uHpopmanuu. [IpuHIMTBL 1
METO/bI CHCTEMHOT'O MOAX0/1a.




3aga4

YMeTb: BBIOMpaATh U UCIIOJIB30BATh
HEOOXOIMMBbIC MATEMAaTUYCCKHIE
METOJIBI ¥ BEIYMCIIUTEIIbHEIC
Cpe/CTBa, IOBOJAUTH PELICHUE
3a71a4M J10 IPUEMIIEMOTO
(4ucnoBOro) pe3yaprara u
OILICHUBATh €0 ITOCICACTBHS
BO3MOXHBIX PELICHUN 3a/1a4n
NMeTh HABBIKH IIPAKTUYECKOTO
MIPUMEHEHHUS KOJIMYECTBEHHOIO U
KauyeCTBEHHOI'O aHaJIn3a
MaTeMaTHYECKON HH(POPMAITIH [
perieHus: mpodecCHOHATBHBIX

3. O0béM TMCHMIIMHBI U BUABI Y4eOHOM padoThl
OuHo-
3aouHas S
Ounast popma 00yueHus dhopma (bopma
oOyueHus p
o0OyueHus
B T.4.IIO0 CEMECTPaM Bcero Bceero
Bunpr pabot
3 3 2 &
Bcero ot ot ~ O ~ O
= = - g - 2
) ) = =
(& (& [ Q
— ~ o o
Ob6mmas Tpya0EéMKOCTh
UCIMITIMHBI,
Anen 5/180 3/108 2172 5/180 .
3a4.€J1./9aCcOB, B TOM
qrClIe:
KonraktHas paborta
y padora, 78 42 36 18 -
JaCOB:
- JIEKIIUU 32 14 18 8 -
- IPaKTHYECKHE
(cemmuHApCKUE) 46 28 18 10 -
3aHATHUS
- TabopaTopHbIe PAOOTHI - - - - -
aMOCTOsITeJIbHAs paboTa
Camoctosrenbiias padora, 75 66 9 126 :
9acoB
KoHTposns, yacos 27 - 27 36 -
Bu i
AL TIPOMENYTOHOH 3a4er, 3a4er,
arTecTanuu (3auérT, 3a4yer IK3aMeH -
JK3aMeH 9K3aMeH
9K3aMEeH)




4. Conepxanune TUCHUILTHHBI
4.1. Pa3aesbl AMCHMILJIMHBI M BUAbI 3aHATHI (TeMaTH4YeCKHMi I1aH).

Pa3nes AucHMIUINHBI | JI | 113 | JIP ‘ CPC
QOunas popma o0yueHust
Pa3nea 1. JIuneiinas u BeKTOpHas airedpa,
AHAIMTHYECKAS] TeOMETPHSI B POCTPAHCTBE H HA 8 10 24
IIOCKOCTH.
Tema 1. MaTpuiibl ¥ ONpeIeTUTENH. 2 2 6
Tema 2. Cuctembl JIMHEWHBIX YpPaBHEHUH. 2 2 6
Tewma 3. Bexropnas anre6pa. 2 2 6
Tema 4. AHaIUTHYECKAs] TEOMETPHUSL. 2 4 6
Pa3nen 2. ®yukuuu. Teopusi npeaesion. 8 12 16
JAnddepenunanbnoe ucuncjienne GyHKuuii.
Tema 5. @ynkuuu. Teopus IpeIEoB. 2 2 4
Tewma 6. [IpousBoanas. [IpaBuna nuddepeHnnpoBaHus. 1 4 4
[Tpon3BoHas cI0XKHON B 00paTHOM (HYHKIIHMHA.
Tema 7. uddepenmnman pyaknuu. HekoTopsie TEOpEeMBI O 1 2 4
b depeHIpyeMbIX QyHKIUAIX.
Tema 8. [IpuMeHeHUE MPOU3BOTHON K UCCIICIOBAHHIO 2 2 2
byHKIHI.
Tema 9. DyHKINN HECKOJIBKUX EPEMEHHBIX. 2 2 2
Paznen 3. MuTerpaibHoe ucunciaenue GyHKIum. 8 14 16
Tema 10. Heonpenenenuslii uuterpai. OCHOBHbBIE METObI 2 4 4
UHTETPUPOBAHMSL.
Tema 11. nTerpupoBanue paliioOHAIBHBIX, UPPAIIMOHATBHBIX U 5 2 4
TPUTOHOMETPHUYECKUX (QYHKIINH.
Tema 12. OnpeneneHHbIi UHTETpaIl. 2 4 4
Tema 13. [IpumeHeHue onpeaeneHHOro HHTErpaia. 2 4 4
Paznen 4. Iudpepennuaibabie ypaBHeHHS. 4 6 12
Tewma 14. [luddepennmansubie ypaBHeHus 1-ro mopsiaka. Y 2 2 4
NEPBOTO MOPSAJIKA C Pa3AEISIIOIIUMUCS TEPEMEHHBIMU.
Tewma 15 Iuddepenunansubie ypaBHeHUs N-ro nopsiaka. Y 1 2 4
BTOPOI0 NOPsI/IKA, JONYCKAIOILIME MOHWKEHUS OPSIJIKA.
Tema 16. JIuaeliHBIE OJHOPOIHBIC U HEOJHOPOIHBIE /Y 1 ) 4
BTOPOT0 NOPsI/IKA C TOCTOSHHBIMU K03((UIIMEHTaMH.
Pazgen 5. OcHOBBI TEOpPUHU BePOSATHOCTEN. 4 4 7
Tema 17. OcHOBHBIE TOHATHUS TEOPUU BEPOSITHOCTEH.
TeopeMbI CIIOKEHHUS ¥ YMHOKEHHST BEPOSITHOCTEN. 2 2 4
[ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
Tema 18. [ToBTOpHBIC HE3aBUCUMBIC HCITBITAHUS. JIMCKPETHBIC 2 ) 3
cilyyaiiHble BEJTHYMHBI.
Bcero 32 46 75
3aounas popma oOyueHust
Paspnen 1. JIuneiiHas u BeKTOpHas ajaredpa,
AHAJUTHYECKAs F€OMETPHsI B MPOCTPAHCTBE U HA 2 2 24
IJIOCKOCTH.
Tema 1. MaTpuIbl ¥ OTIPEISITUTEIH. - - 6
Tema 2. CucTeMbl TMHEUHBIX YPABHEHHUIA. 1 1 6




Tema 3. BekropHnas anre6pa. 1 1 6
Tema 4. AHanuTHUECKAs TEOMETPHUSL. - - 6
Pa3nen 2. ®yukuuu. Teopusi npeaesion. 2 2 30
JuddepeHunanbHOe HCHUCTEHHE (PYHKIUIA.
Tema 5. @ynkiun. Teopus npeaenos. 1 1 6
Tema 6. [IpousBoanas. [IpaBmia quddepeHIupoBaHMS. 1 1 6
ITpon3BoHAs CIIOKHON M 0OpaTHOM (PYHKITUH.
Tema 7. uddepenuman pynkunu. Hekotopsie TeopemMsl 0 ) ) 6
nuddepeHIpyeMbIX (PYHKITUAX.
Tema 8. [IpuMeHeHne MPOU3BOTHON K UCCIICIOBAHHIO ) ) 6
byHKIHI.
Tema 9. @yHKIIMM HECKOJIBKUX TIEPEMEHHBIX. - - 6
Paznen 3. UuTerpanbHoe ucunciaenue GyHKInM. 2 2 32
Tema 10. Heonpenenenuslii uaTerpai. OCHOBHbIE METObI 1 ) 8
UHTETPUPOBAHMSL.
Tema 11. MuTerpupoBanue paliioOHAIbHbBIX, UPPAIIIOHATIBHBIX U ) 1 8
TPUTOHOMETPHUYECKUX (QYHKIINH.
Tema 12. OnpenencHHbIN HHTETPAIL. 1 - 8
Tema 13. [IpuMeHeHme ONpeIeICHHOTO HHTETPaIa. - 1 8
Paznen 4. Iuddepennuaibabie ypaBHeHUS. 2 2 24
Tema 14. luddepenunansusie ypaBHeHus 1-ro nopsaaka. Y 1 1 8
NIEPBOI0 MOPSAJIKA C Pa3AESIOUMMUCS TEPEMEHHBIMU.
Tema 15 duddepenunansusie ypaBHeHus N-ro nopsaka. Y ) ) 8
BTOPOTO NOPS/IKA, JONYCKAIOUIHE TOHWKECHUS TIOPSIJIKA.
Tema 16. JIunelinble 0JHOPOAHBIE U HEOAHOPOAHBIE Y 1 1 8
BTOPOT'O MOPSAKA C TOCTOSHHBIMU K03 pHiieHTamu.
Pazgen 5. OcHOBBI TEOpPUHU BePOSATHOCTEN. - 2 16
Tema 17. OcHOBHBIE IOHSTHS TEOPUU BEPOSATHOCTEH.
TeopeMsl CI0KEHUSI 1 YMHOXKEHUS BEPOSITHOCTEH. - 1 8
[ToBTOpHBIEC HE3ABUCHMBIE UCTIHITAHHUS.
Tema 18. [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHUS. JIUCKpETHbIE ) 1 8
CIydaiiHblE BEJTMYHHBIL.
Bcero 8 10 126

OuHo-3204Has popma o0yueHHs

-]

- |

4.2. Conep:xxaHue pa3iesioB y4eOHOI AUCHUNIHHBI

Pa3nea 1. J/IuHeliHasi M BeKTOpHAas ajiredpa, aHAINTHYECKAS TeOMeTPHs B IPOCTPAHCTBE U HA

IVIOCKOCTH.
Tema 1. MaTpuuel 1 onpenennTeny.

[TonsTHE MaTpUIlBl, BUJIBI MATPHL], OIIPENEIUTENL MaTpULbl. CBOMCTBA onpenenuTencii. MUHOpPBI 1
anredbpanveckue aonoaHeHus. Onepanuu ¢ MaTpuiamu, ux cBoicTBa. OOpaTHas MaTpulia, YCIOBUS €€
CYIIECTBOBAHHUS, CBOMCTBA U BBIYMCICHHUE. PaHT MaTpuiibl. DIeMeHTapHbIe TpeoOpa3oBaHUs MATPHIL.

Tewma 2. CucTemMbl TUHEHHBIX YPABHEHUM.

Pemenne CJIAY matpuusHbiM MeTozioM, 1o ¢opmynam Kpamepa, meronom [Maycca. Kpurepuit
coBmectHOCTH CJIAY. Omnoponubsie CJIAY, HEOOX0IMMOE B TOCTATOYHOE YCJIOBHS CYIIECTBOBAHMS MX

HETPUBUAJIIBHBIX PEIICHUM.
Tewma 3. Bexropnas anre6pa.



IlonsTHe n-MepHOro BekTOpa. JIMHEHHBbIE omepaly HAJ BEKTOPAMH, CBOMCTBA JTUX OIECPALMM.
Omneparuu ¢ BeKTOopamMu B KoopauHaTHOH hopme. Koopaunatel Touku. KommHeapHble 1 KOMITJIaHApHbBIS
BEKTOpbl. CKaJIIpHOE MPOU3BEJECHHE BEKTOPOB, €r0 CBOMCTBA M TI'€OMETpPUUYECKUN cMbIca. Moayinb
BEKTOPA, YroJl MEXy BEKTOpaMH. Y CJIOBHE NEPIEHIUKYIIPHOCTH BEKTOPOB. BEKTOpHOE Npou3BeacHHE
IBYX BEKTOpoB. CMeIIaHHOE IPOU3BEIEHUE TPEX BEKTOPOB.

Tema 4. AHanmuTHYECKAsI TEOMETPHSL.

[IpsiMasg Ha IUIOCKOCTH, BHUIBI €€ ypaBHEHMH. B3anMHOE pacloioXeHHe NpsSIMOM M IUIOCKOCTH.
IIpsmas kak nepecedeHHE IBYX IUIOCKOCTEH. YTOJN MEXIy HIPSIMBIMUA. YPaBHEHHE IIOBEPXHOCTH.
[TnockocTh Kak MOBEPXHOCTh MepBOro mopsnaka. OOmiee ypaBHEHHE IUIOCKOCTH, BEKTOp HOPMalH K
IUIOCKOCTH. YPaBHEHHUE IUIOCKOCTH B OTPE3KaxX. YTOJI MEXAY IUIOCKOCTAMH. PacCTOsHME OT TOYKHM 10O
wiockoctu. O61ee ypaBHeHUe KpuBOil 2-ro mopsaka. Kinaccupukanus KpuBbIX 2-TO MOPSIKa. DIIIHIIC,
napabona, rumnepOosia: KaHOHMYECKHE YpaBHEHHs, (OKYChI, OSKCLEHTPUCUTETBI M JAUPEKTPUCHI.
[TapameTpuueckue ypaBHEHHUS.

Paznea 2. ®ynknuu. Teopus npenenos AuddepenunaibHoe ucunciaienne QyHKIHUiA.

Tema 5. @ynkuuu. Teopus npenenon

[Tonatus MHOXxecTBa, QpyHKIMH. PaBEeHCTBO MHOXKECTB, IOJIMHOKECTBO. J[0MOIIHEHNE MHOKECTBA.
Omnepanyu HaJ MHOXKECTBAMH M OCHOBHBIE CBOWCTBA 3THUX omnepanuii. @yHKuus, 00iacTh OnpeaeeHus
¢byakuyn, cnocodbl 3ananus. O6parnHas (yskums. CroxHas ¢yHkius. OCHOBHBIE 3J€MEHTapHbBIC
¢bynkuuu, nx rpapuxu. I[IpenenbHas Touka MHOXKeCTBa, npenen GpyHkuuu. beckoneuno maneie (6.M.)
UX CBOWCTBA, OeckoHe4uHO Oosbiine (0.0.) GyHKIHMH U uX cB3b ¢ 0.M. OCHOBHBIE TEOPEMBI O Mpeaenax
¢bynkuuid. IlepBbiii 3ameuaTenbHBIA TpEAeT W €ro ciueacTBus. BTopoil 3amedarenbHBIH IMpenen, ero
cieactBus. OpHOCcTOpoHHME mpenensl. HenpepblBHOCTh (yHKIMU B TOUYKE, HAa MHTEPBAJE M OTpPE3Ke.
Touku pa3peiBa, ux Kiaccuukanus.

Tema 6. IlpousBonnas. IlpaBuna nuddepenuuponanus. IIpousBoaHas ciioxkHOW KW oOpaTHOU
GyHKIHI.

ITpousBosHas, ee reoMeTprUuecKuil 1 (pU3MUeCKUii cMBIC. YpaBHEHUs KacaTelbHOM U HOpMalu K
mwiockod  kpuBod.  HempepweiBHOCT,  nuddepennupyemoin  ¢yHknuu.  OCHOBHbIE — IpaBHIIa
muddepenumpoBanus GyHkuid. [IpousBoaHas oOpaTHoil u crnoxxHON GyHKIMHA. Tabmua npou3BOIHBIX
OCHOBHBIX DJIEMEHTAPHBIX (QYHKIINH.

Tema 7. JuddepeHurpoBaHue HESABHBIX M  HapaMETPUUYECKH  3aJaHHBIX  (YHKLIHUH.
Jlorapudmuueckoe auddepennuponanue. uddepennnpoBanre HESIBHBIX U MApaMETPUIECKU 3aJaHHBIX
¢bynkuuit. Jlorapupmudeckoe nuddepeHpoBanue.

Tema 8. [IpumeneHne npou3BOAHOM s Uccaen0BaHus QYHKIUI.

[Tpunoxenus MPOU3BOAHOM K uccnenoBaHuio  (QyHKIMA. MOHOTOHHOCTh (DYHKIUH, €€
JoCTaToyHOE ycioBue. JIokambHBIN SKCTpeMyM (QYHKIIHH, €ro Heo0xoaumMoe ycioBue. [lepBbiii 1 BTOpoi
JIOCTaTOYHBIM TMPU3HAK JIOKAJBHOTO JKCTpeMyMa. AOCONIOTHBIA SKCTpEMYM (YHKIIMM Ha OTPE3KeE.
BeimykiocTs rpaduka GyHKINH, TOYKU Mepernda. ACUMOTOTHI KpUBOHM, X HaxoxaeHue. O0mas cxema
ucclieioBaHus (QYHKIMH U TIOCTPOCHHE ee TpaduKa.

Tema 9. yHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

@Oynkiun 1Byx nepeMeHHbIX. OcHOBHBIe TOHATHS. [Ipenmen W HempephIBHOCTh (DYHKIMH BYX
nepeMeHHbIX. YacTHble MPOU3BOAHbIE (YHKIMU JIBYX NepeMeHHbIX. [Ipon3BoaHas Cl0XHOM (yHKINU.
[MomHast mponsBoaHast. [Ipon3BoHAas TT0 33 JaHHOMY HarpaBiieHHIo. [ paaneHT.

Paszpnen 3. UHTerpasbHoe ucuncjieHue PyHKIMH.

Tewma 10. Heonpenenennsiiit naTerpas. OCHOBHBIE METO/IBI MHTEIPUPOBAHUS.

ITonatue nmepBooOpa3HOM (YHKIMU U HEOIpeaesieHHOro nHTerpaiga. CBoiicTBa HEONPEaeIEHHOTO
uHTerpana. TaOmuma OCHOBHBIX HMHTerpajgoB. (OCHOBHBIE METOJIbI HMHTETPUPOBAHUS:  METOJ
HENOCPEACTBEHHOI'O MHTETPUPOBAHUS, METO/ 3aMEHBI IIEPEMEHHON, METOJl UHTETPUPOBAHUS 110 YACTSIM.

Tema 11. UnaTerpupoBanue parmoHIBHBIX, HPPAITMOHATBHBIX M TPUTOHOMETPUUYECKUX (DYHKITHIA.



HekoTopsie cBeneHus O paroHaIbHBIX (YHKIUSX. VHTErpupoBaHue paliOHAIBHBIX (YHKIIHH.
Meton HeompeneneHHbIX Ko3(duurentoB. NHTErpupoBaHrne HEKOTOPBIX HPPALMOHANBHBIX (YHKIIHI.
WuTerpupoBanue HEKOTOPHIX TPUTOHOMETPUIECKUX (PYHKITHI.

Tema 12. OnpeneneHHbI HHTETpa.

OnpeneneHHblil MHTErpaji. 3ajauyd, M[PUBOASIIME K IOHITUIO OIPEIEICHHOIO HHTErpana.
OmnpeneneHublii UHTErpall U ero cBorictBa. ®opmyna Herotona-Jleitbaua. MeTon HemocpeACTBEHHOTO
UHTETPUPOBAHUS, METOJ MHTEIPUPOBAHUSA IO YACTSIM U METOJ 3aMEHbI NIEPEMEHHON B OIPEAEICHHOM
UHTErpale.

Tema 13. [Ipumenenue onpeieIeHHOTO UHTErpaa.

'eomeTpuyeckue TPUIIOKEHUS ONpeIesieHHOro HHTerpaiga. HecoOCTBeHHbIE HMHTErpabl.
[TpubnmxeHHOEe BBIYUCICHHE OIpPEACIICHHBIX HHTErpasioB. VCMonb30BaHUE MOHATUS OMNPEAEICHHOTO
WHTErpajia B 5KOHOMUKE.

Pasznen 4. ludPepennuaibubie ypaBHeHHUS .

Tema 14. luddepenunanpasie ypaBueHus 1-ro nopsaaka. Juddepenuunanbapie ypaBHEHHS IEPBOTO
MOPSIAKA C PA3ACIAIONIMMUCS IIEPEMEHHBIMHU.

OcHoBHble moHaTHud. JuddepeHunanbHple ypaBHEHUS TepBOro mnopsaaka. HemnomHbie
middepeHnranbable ypaBHEHH iepBoro nopsiaka. Auddepennnansabie ypaBHEHHS ¢ Pa3AesIFOIIAMUCS
nepemeHHbIMH.  OpHoponHble nuddepeHIabHbIE ypaBHEHUS IEpPBOro Mopsanka. JluHeiiHbie
madQepeHranbHble YpaBHEHHS IEPBOTO MOPSIKA.

Tema 15. Juddepennuansupie ypaBHeHHs] n-ro nopsaka. JIY BTOporo mopsiika, JOIMYCKAaOIUe
MTOHMKEHUS TIOPSI/IKA.

OcHoBHbIE TTOHATHS, O0IIIee pelIeHrne, YacTHOe pelieHue quddepeHraabHble YPaBHEHHs BBICIIUX
nopsiakoB. 3agada Komm. uddepennunanbupie ypaBHeHNS, TOMYCKAIOMIAE TTOHMKEHUE TTOPSIKA.

Tema 16. JluneitHpie OAHOPOAHBIE W HEOIHOPOAHBIE NUpQepeHInanbHbIe ypaBHEHUS BTOPOTO
MOPSAJIKA C TIOCTOSTHHBIMU KO3 (PUITUEHTAMHU.

Jluneitnple nuddepeHanbHble  ypaBHEHUS BBICHIMX MOPsAKOB. JIMHEWHbIE OJHOPOIHBIE
muddepennmanbapie  ypaBHeHus BToporo mopsiaka (JIOAY). Crpykrypa obmiero pemenus JIOAY
BTOpOro mnopsiaka. JluneiliHele ogHOponHbIe AuQQepeHInanbHble YpPaBHEHHS BBICIIUX MOPSIKOB C
MOCTOSIHHBIMH KO3 dutinentamu. Jluneitnoie HeoqHOpoaHbIe nuddepenuanpasie ypapaenus (JIHIAY).
Crpykrypa obmiero pemenus JIHAY. Meton Bapuanuu mpou3BojibHBIX MocTosHHBIX. JIHIIY BTOpOro
MOPSAJIKA C TIOCTOSTHHBIMU KO3 (PUIIMEHTaMU U TIPABOM YaCThIO CHEUAIBHOTO BUAA.

Paspen 5. OcHOBBI TeOPHUH BEPOSTHOCTEI.

Tema 17. OcHOBHBIE TNOHATUS TEOPUHM BEPOATHOCTEH. TEOpEMBI CIIOKEHHS U YMHOXCHHS
BepoATHOCTEN. [I0BTOpHBIE HE3aBUCHMBIE UCTIBITAHUS.

OcHoBHbIE TIOHATUS U (popMynbl KoMOMHAaTOpuKU. CiydaiiHble COOBITHS M HMX KiaccuuKanus.
Onepauun Hajx coObiTusMu. Kiaccuueckoe ompenenenrue BeposTHOCTH. CTaTUCTHUYECKOE OMpe/esieHne
BEPOATHOCTH. Y CIIOBHAsl BEPOSATHOCTh. T€OpEMBI CIIOKEHHSI U YMHOXKEHUsI BEpOSITHOCTEN. OnpeneneHue
runiotessl. [lomHas BepositHocTh. Dopmyiibl baiieca.

Tema 18. IToBTOpHBIE HE3aBUCHUMBIE UCIIBITAHUA. JIMCKPETHBIE CIy4YaiiHbIE BETMUUHBL.

[ToBTOpHBIE He3aBucHMMbIe HcbiTaHuA. CxemMa bepnymmu. ®opmyna bepHynnu, jokanbHas u
UHTerpajbHas TeopeMbl MyaBpa-Jlamnaca, popmyina Ilyaccona. HauBeposiTHeliee 4uciio HaCTYIUIEHUS
coObITUH. JIMCKpeTHbIE ciny4aiiHble BeanuuHbl. DyHKIUS pacrpeaeneHus. UncioBble XapaKTepUCTHKU
CIIy4allHbIX BEJIMYMH M UX CBOMCTBA. 3aKOHBI pacHpelesieHus AMCKPETHBIX BEJIIMYMH U UX YHCIOBBIE
XapaKTEPUCTUKH.



4.3. [lepeueHb TeM JIeKIMid

Ne
/0

Tema nexkuun

O0BéM, 4

dopma 00yueHus

O4YHasia

3a049Hasn

OYHO-
3a049Hasn

Pa3nea 1. JInneiiHas 1 BeKTOpHasi aredpa, aHaAJIMTHYECKAS

reo

MeTpHs B IPOCTPAHCTBE U HA IIOCKOCTH

2

1

Tema 1. MaTpuisl ¥ OlpeIeauTeNu.

2

Tema 2. CucTeMbl JIMHEHHBIX YPABHEHHUI.

3

Tewma 3. BekTopnast anreopa.

=

4

Tema 4. AHanuTHUECKAsi TEOMETPHUSL.

Paznen 2. ®yuknuu. Teopus npeaesnos. AudpepenunanbHoe

HCYHCIeHHe (PYHKIUIA.

5

Tema 5. @ynkiuu. Teopus npeaenos.

6

Tewma 6. [Ipoussoanas. [1paBuiia quddepeHIUpOBaHHUS.
ITpou3BoiHas CIIOKHOU ¥ 0OpaTHOM (DYHKITHIA.

= N 00 [NININ|IN| 00

RN

Tewma 7. Juddepernman ¢pyakun. HekoTopbie TeopeMsl
o mubdepeHpyeMbIX QYHKIUAX.

[EEN

8

Tewma 8. [IpuMeHeHne MPON3BOIHOMN K UCCIICTIOBAHUIO
byHKIHi.

9

Tema 9. CDYHKI_II/II/I HCCKOJIbKUX IICPCMCHHBIX.

Pa3nes 3. UnTerpanbHoe ucuucjieHne GyHKIMu.

10

Tema 10. Heonpenenenusiit uHTerpan. OCHOBHBIC METOIbI
WHTETPUPOBAHUS.

N 0O N

11

Tema 11. MaTerpupoBanue palioHaIbHBIX,
VPPalMOHAIIbHBIX U TPUTOHOMETPUUECKHUX (DYHKIUH.

12

Tema 12. OnpeneneHHbIN HHTErPAIL.

13

Tewma 13. Ilpumenenne onpeeIeHHOTO HHTErpaa.

Pasnen 4. ludppepennuanbubie ypaBHEeHHUS.

14

Tema 14. luddepenunanbubie ypaBHeHHS |-ro nopsijaka.
JIY niepBoro nopsiaka ¢ pa3aessitfoluMUCs EPEMEHHBIMU.

N (BN DN

RN

15

Tema 15 /luddepennmanbabie ypaBHEHHs N-T0 MOPsAKA.
Y BTOpOTO NOpsAJIKa, JOMYCKAIOIHNE TOHUKEHUS
MOPSAKA.

16

Tewma 16. JIuneitnsie 0qHOPOAHBIE U HEOAHOPOAHBIE Y
BTOPOTO MOPSAKA C MOCTOSHHBIMH K02 uiinentamu.

Paszpnen S. OcHOBBI TeOpPUH BEPOATHOCTEH.

17

Tema 17. OcHOBHBIE IOHATHUS TEOPUHU BEPOSATHOCTEHA.
TeopeMsl CIIOKEHUS U YMHOKEHHS BEPOSATHOCTEN.
IToBTOpHBIEC HE3aBUCUMBIE CIIBITAHMUS.

18

Tema 18. [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHUS.
JIucKpeTHBIE ClydaliHble BEJTUYUHBI.

Bcero

32

4.4. llepeyeHb TeM NPAKTHYECKHX (CEMMHAPCKHUX) 3aHATHIA

No

/1

Tema npakTHYECKOTo (CEMHUHAPCKOTO) 3aHITHS

O0BéM, u

dopma o0yueHHs

OYHas

3a04YHas1

OYHO-
3a04YHas1

Pasznea 1. JluneiiHasi 1 BeKTOPHAas ajiredpa, aHAJIMTHYECKAsA

reo

MeTpHsl B IPOCTPAHCTBE H HA IJIOCKOCTH

10

2

10



1| Tema 1. MaTpuIisl 1 onpeeIuTEH. 2 -
2 | Tema 2. Cucrembl IMHEHHBIX YpaBHEHUH. 2 1
3 | Tema 3. Bektopnas anreopa. 2 1
4 | Tema 4. AnaiiuTuueckasi TeOMETpHsL. 4 -
Paznen 2. ®yuknuu. Teopus npeaesnos. AudpepenunanbHoe 12 5
HCYHCIeHHe (PYHKIUIA.
5 | Tema 5. ®ynknuu. Teopus npeaenos. 2 1
6 Tewma 6. [IpousBoanas. [IpaBuna nquddepeHmpoBaHusl. 4 1
[TpousBoHAs CIIOKHON M 00paTHON (PYHKIIHA.

7 Tema 7. Auddepennnan pynkuuu. HekoTopbie TeopemMbl 9 i
o mubdepeHIIpPyeMbIX QYHKIUIX.

8 Tema 8. [IpuMeHeHrEe MPOU3BOJHON K UCCIIEIOBAHUIO 2 i
(GyHKIHH.

9 | Tema 9. ®yHKIIMH HECKOIBKUX NMEPEMEHHBIX. 2 -
Pa3nes 3. UnTerpanbHoe ucuucjieHne GyHKIMu. 14 2
10 Tema 10. Heonpenenenuslii unterpan. OCHOBHbBIE METOIbI 4 i

WHTETPUPOBAHUSI.
11 Tema 11. aTerprpoBanue palinoHalbHBIX, 2 1
WPPAIMOHAILHBIX U TPUTOHOMETPUICCKIX ()YHKITUH.
12| Tewma 12. OnpeneneHHbIN HHTETPAI. 4 -
13| Tewma 13. [IpuMeHeHHE ONIPEACICHHOTO HHTETpaIa. 4 1
Pasnen 4. ludppepennuanibubie ypaBHEeHHS. 6 2
14 Tema 14. luddepenunansabie ypaBHeHUS 1-ro mopsaka. 2 1
JIY niepBoro nopsiaka ¢ pa3aessifoluMuUCs EPEMEHHBIMU.
Tema 15 Iuddepenunanbabie ypaBHEHUS N-T0 MOPSIKA.

15| VY Broporo nopsiaka, J0MyCKaroI1e MOHMKEHUS 2 -
TOPSIIKA.

16 Tewma 16. JIuneitasie 0qHOPOAHBIC U HEOAHOPOAHBIE Y 5 1
BTOPOTO MOPSAKA C MOCTOSHHBIMH K02 uiinentamu.

Pa3nes S. OcCHOBBI TeOpHH BEPOATHOCTEIA. 4 2
Tema 17. OcHOBHBIE IOHATHS TEOPUU BEPOSTHOCTEH.

17| Teopemsl CIOKEHHS U YMHOKEHHS BEPOSATHOCTEH. 2 1
[ToBTOpHBIC HE3aBUCUMBIC HCITBITAHMS.

18 Tema 18. [ToBTOpHBIE HE3aBUCHUMBIE UCIIBITAHUS. 9 1
JluckpeTHble ciydaliHble BETUYHUHBI.

Bcero 46 10

4.5. Ilepeyenn TeM J1a00OPATOPHBIX padoT.
JlaGoparopHble pabOThI HE IPETYCMOTPEHBI.

4.6. Buabl caMocTOATEIbHOI padoThl CTYA€HTOB U NepeYeHb y4eO0HO-MeTOIMYeCKOro

olecreyeHust VI CAMOCTOSATEIbHOI PadoThl 00y4YalOIIMXCS

4.6.1. TloaroroBka K ayIMTOPHBIM 3aHATUAM

OcHoBHOI (opmoii yueOHON pabOThl CTYIEHTOB OYHON (OpPMBI OOYUEHUS SIBIISETCS H3yueHHUE
JIEKIINH, B YCIIOBHUSX 3a09HON (DOPMBI 00yUEHHUS — CAMOCTOSATENIbHAS paboTa HaJl y4eOHBIM MaTEPHAIOM.

Ay'IlI/ITOpHBIC 3aHATUS TPOBOIAATCA B BUJC J'ICI(L[PIIZ " NPAKTUYICCKUX 3aHATHI.
MaTepI/IaJ'IBI J'IeKI_[I/Iﬁ SIBIISIFOTCSI OCHOBOM AJIA MOATOTOBKU CTYACHTA K IPAKTHYCCKUM 3aHATHAM.

IIpy noAroTOBKE K ayAUTOPHBIM 3aHATHUAM CTYIAEHT JOJIKEH:
—U3Y4YMTh MaTEPHUAIIbI JIEKIIUN U PAKTUYECKUX 3aHATHH;

—T0paboTaTh Ha/I OCHOBHOM M JIOMOJIHUTEILHOM JINTEPATypOil IO U3ydyaeMoi TeMe;
—3aKOHCIIEKTUPOBATh HEOOXOJUMBIN MaTepral, BHIHOCUMBII Ha CAMOCTOSITEIbHOE U3yUEHHE;

11




—IOATOTOBUTHCS K ONMPOCY Ha MPAKTHUECKUX 3aHATHIX — BBIYYUTh OCHOBHbIE (DOPMYJIIBI U

OTIpeICTICHUS;

— [NpopCuIaTh 3aa4u, 3aJaHHBIC B KAYCCTBC NJOMAIIHETO 3aJaHH;
OcHoBHOI HOCJIBIO TMMPAKTUYCCKUX 3aHSATHH SBJISETCS pPCICHUC OCHOBHBIX THIIOBBIX 3a1a4 II0
MaT€MAaTUKEC, a TaKXE KOHTPOJb 3a YCBOCHHEM HpOﬁﬂeHHOFO TECOPECTUUCCKOIO H IPAKTHYECKOI'O
Marcpurajia, XOA0M BBIIIOJIHCHUA CTyJCHTAMU CaMOCTOSATEIbHOM pa6OTbI U MHAUBUAYAJIbHOI'O JOMAIIHCTO

3aJaHus.

CamocrosTenbHas paboTa MOXET BBIMOIHATHCS B OOBIYHBIX YUEOHBIX ayIUTOPHUSX, B ayJUTOPUIX
000pYIOBaHHBIX KOMIIBIOTEPAMH C BBIXOJIOM B MIHTEpHET, a Takke B YMTAIBHBIX 3aj1aX OMOINOTEKH, IIe
MO>KHO MOJYYHTh HEOOXOIMMbIE METOIMYECKHUE YKA3aHHS U CIIEHUAIBHYIO JTUTEPATYPy MO TUCIUIUIUHE.

JIns mydinero ycBOeHHs Marepuaia Mo AUCHMIUIMHE «MaTteMaTHka» IpeayCMOTPEHO BBIOJTHEHHUE
KaXIbIM CTYJCHTOM WHIMBHIYaJbHOTO JOMAIIHEro 3anaHus. Yacel, BbIIENsEMble Ha BBINOJTHEHUE
VHIUBHUIyJIEHOTO 33/1aHHS, BXOJSAT B CAMOCTOSATENIFHYIO paboTy CTyAEHTA.

4.6.2. IlepevyeHb TeM KypcOBBIX padoT (IIPOEKTOB)
KypcoBbie paboTsI (ITPOEKTHI) HE TPETYCMOTPEHBI.

4.6.3.

Ilepeuenn Tem pedepaToB, pacueTHO-TpaguyYecKUX padoT

Pedepartsl u pacuetHo-rpaduueckue paboThl HE TPETyCMOTPEHBI.

4.6.4. TlepeyeHb TeM H YUeOHO-METOAMYECKOIr0 0OecredeHusi AJsl CAMOCTOSITeIbHOM
a00TbI 00y4aOIMXCH
O0BéMm, u
Ne . dopma 00yyeHust
i Tema camocTosTenbHON paboThl| Y4eOHO-METOAMYECKOE 0OecTieueHIuE pe——
OYHas |3a04uHas
3a04Hast
Pazpnean 1. JIuneiinast u BekTopHasi | Pxxesckuii, C. B. Briciias
aaredpa, aHaIUTHYECKas MaTtemartuka l: nuHeitHas anre6pa u 24 24 i
reoMeTpHsi B MPOCTPAHCTBE M HA | aHAINTHYECKAsi TeOMETpHUs : yueOHoe
IJIOCKOCTH. nocobue / C.B. PxxeBckuil. —
1 Tema 1. Matpuis! u Mocksa: MTHOPA-M, 2019. — 211 c. 5 5 i
OTIPEICIIUTEIH. - ISBN 978-5-16-108269-0. - Tekcr :
2 Tema 2. CucTeMbl THHEHHBIX anexkTpoHHbId. - URL: 6 6 ]
yPaBHEHHI. ttps://znanium.ru/catalog/product/1065
3| Tema 3. BexTopHas anreopa. 260 (mara obpamenus: 0,2.09.2024). — 6 6 R
4 Tema 4. AHanuTudeckas Pexum nocryma: mo mojmnmcke. 6 6 i
T€OMETPHSL.
Paznea 2. ®ynknuu. Teopus Kpemep H.III. Beiciiast MaTematuka
npeneos. AuddepeHunanbHoe JUTSI SKOHOMHCTOB: YYSOHUK JIJISt 16 30 -
HCYHCIeHHEe (PYHKIUIA. CTYZIEHTOB BBICIIMX Y4E€OHBIX
5 Tema 5. ®yukmuun. Teopus 3aBefeHU, 00ydaromuXcs MO 4 6 ]
IIPENIETIOB. HKOHOMUYECKUM CHEeUAIBHOCTIM. M.
Tewma 6. [IpousBoHasI. FOHUTH, 2010 - 608 c
[IpaBuna
6 | muddepenmupoBanus. 4 6 -
[IpousBoaHas CI0XKHOU U
o0paTHOMN QYHKITHIA.
Tema 7. uddepenuuan
7 ¢bynkuu. Hekoropeie 4 5 i
TEOPEMBI O
muddepeHIpyeMbIX

12



GYyHKIHSIX.

Tewma 8. [Ipumenenue
8 | mpou3BOAHOM K
WCCJICTOBAHUIO (DYHKITHIA.

Tema 9. @yHKIIMU HECKOJIBKHUX
MEPEMEHHBIX.

9

Pa3nen 3. UnTerpajbHoe
HcuncjaeHne PyHKIUM.

Tewma 10. HeonpeneneHHbIi
10| unTerpan. OCHOBHBIE METOIBI
WHTETPUPOBAHUS.

Tema 11. UnTerpupoBanue
palMOHATIBHBIX,
UppalMOHATIBHBIX U

11

TPUTOHOMETPUUECKHUX (DYHKIIHIA.

Tema 12. OnpeneneHHbIN
WHTETpall.

12

Tema 13. IIpumenenue
OIpEIEJIEHHOT0 NHTErpaa.

13

IlInmages, B. C. Beicias MmaTeMaThka
: y4eOHUK JJIsl CTY/IEHTOB y4EOHBIX
3aBenenuii / B. C. llumnaues. — M. :
NHO®OPA-M, 2023. -479 c. —
(Bricmiee oOpa3oBanue)

16

Pa3nen 4. JuddepeHuuaibHbie
YpPaABHeHHSI.

Tema 14. [IuddepennuanbHbie
ypaBHeHus 1-ro nopsanka. 1Y
14| mepBoro nopsaka c
pa3AeIAIOMUMUCS
TIePEMEHHBIMH.

Tema 15 Auddepenunanbabie
ypaBHeHUs N-ro nopsaka. Y
15| Broporo nopsjka,
JIOTTYCKAIOLIUE TOHNKEHHUS
MOpsJIKA.

Tema 16. JIuneiinbie
OJTHOPOJIHBIE M HEOHOPOIHEIE
16| 1Y Broporo nopsiaka c
MTOCTOSTHHBIMH

KO3 PHUIHEHTaMH.

3aiineB M. A. Briciiasgs MmaTeMaTHka:
y4eOHUK IS CTYICHTOB
CEJIbCKOXO03SHCTBEHHBIX BY30B M.:
Hpoda 2005- 398 c.

12

Paszpnen S. OcHoBBI TEOpHHU
BEpPOATHOCTEI.

Tema 17. OcHOBHBIC TOHATHS
TEOPUHU BEPOSITHOCTEMN.
TeopeMsbl ClOXKEeHUS U
YMHOKEHHS BEPOSITHOCTEH.
[ToBTOpHBIE HE3aBUCUMBIE
WCIIBITAaHUSL.

17

Tewma 18. [ToBTOpHBIE
HE3aBUCUMBIE HCTIBITAHHUS.
JluckpeTHbIe cirydaiiHble
BEJIMYMHBI.

18

I'mypman, B. E. Teopus BeposTHOCTEH]
U MaTeMaThyeckasi CTaTUCTHKA : y4eO.
st By30B / B. E. 'mypman. — 12-¢
3. — M. : FOpaiit, 2022. - 479 c. —
(Bricmiee oopazoBanue)

16

Bcero

75

126 -

4.6.5.
He npegycMmoTpeHsl.

JApyrue Buabl caMOCTOSITEJIbHOM Pa00OThI CTYJ1EHTOB

13




4.7. IlepeyeHb TeM M BH/I0B 3aHATHI, IPOBOJAMMbIX B HHTCPAKTHBHOMH Gopme

. O0newM,
Nen/m | dopma 3aHsATHA Tema 3ansaTus HNHTepakTUBHBIA METOT u
1. Jlexuus BexTopnas anreOpa WMHTepakTuBHAs JeKIUs 2

5. ®onj 01IeHOYHDBIX CpPEACTB IJIA NIPOBEACHUS l'[pOMe)KyTO‘lHOﬁ arTrecralmmu

[TonmHoe ommcanue ¢oHAA OLEHOYHBIX CPEJICTB TEKYyIIedW M TNPOMEXKYTOYHOH aTTecTanuu
o0yyaromuxcs ¢ IepeyHeM KOMIETEHIUM, ONucaHueM II0Ka3zaTelled M KPUTEpUeB OLIEHUBAHMS
KOMIIETEHIIMM, IIKal OLEHUBAHUS, THUIIOBbIE KOHTPOJBHBIE 3aJaHUS U METOAUYECKHE MaTepHaIbl
IIPEJCTABIICHBI B IPHJIOKEHUH K HACTOSIIEH pOorpaMMe.

6. YueOHO-MeTOoAnYecKoe ofecneyeHne TUCIHUILIUHBI

6.1. PexomeHnayemasi iuTepaTtypa
6.1.1. OcHOBHAs JIUTEpPAaTYypa

Kon-Bo 3k3.
NQ H/H ABTOp, Ha3BaHUC, MECTO U3NaHUA, U3-BO, 'O U3JaHUA, KOJIMYCCTBO CTPAHUI] B 61/16_]'[
I'mypman, B. E. Teopus BepoATHOCTEN U MaTEMaTUYECKash CTaTUCTHUKA :
1 yueb. st By3oB / B. E. I'mypman. — 12-e u3n. — M. : FOpaiit, 2022. — 479 10
c. — (Briciee oOpa3oBaHue)
2 3aiiues 1.A. Briciias MaTematuka: yd4eOHUK AJIS1 CTY/IEHTOB 15
CeNbCKOX035MCTBeHHBIX By30B M.: Jlpoda 2005- 398 c.
Kpemep H.I11. Briciras MatemMaTHKa J1JIsi SKOHOMHCTOB: Y UCOHUK JJIs
3 CTYZCHTOB BBICIINX YUeOHBIX 3aBEJCHUN, 00YJaIOIIUXCS IO 11
SKOHOMMYECKUM crieruaabHoctam. M.: FOHUTH, 2010 - 608 ¢
Pxesckuii, C. B. Beiciias matemartuka [: nuneiinas anredpa u
aHaJUTUYECKas reoMeTpus : yaeonoe nmocodue / C.B. PxeBckuil. — DteKTpoHHiii
4 Mockga : UHDOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. -
Tekcr : anextponHbIit. - URL: ttps://znanium.ru/catalog/product/1065260 peeype
(mara obpamienus: 02.09.2024). — Pexxum A0CTyMA: MO MOAIMKCKE.
[[Iumaue, B. C. Beicmias maTemaTuka : y4eOHUK JJIA CTYIACHTOB
5 yuebHbIx 3aBefeHuit / B. C. [llunaues. — M. : UTHOPA-M, 2023. — 479 c. 10
— (Bpiciee o6pa3oBaHue)
6.1.2. lonosiHuTe/ILHAS JIUTEPATYypa
NQ H/H ABTOp, Ha3BaHUC, MCCTO U3AHWsA, U3]1-BO, 'O U3JaHUS, KOJIMICCTBO CTPAHUI]
1 I'eBopksn I1. C. Beiciiast marematuka. JIuHeiliHas anrebpa M aHaIUTHYECKas T€OMETPHs. —
M.: DUSMATIINT, 2011. — 208 c.
I'mypMman, B. E. PykoBOACTBO K peLICHUIO 3a1a4 I10 TEOPUU BEPOSITHOCTEW U MaTEMaTUYECKOU
2 cTaTUCTHKE : y4eb. moco6. ms By30B / B. E. I'mypman. — 11-e u3z., mepepad. u mon. — M. :
HOpaiit, 2022. — 406 c. — (Bsicuiee o6pa3oBaHue)
XKyxosa, I'. C. Bricmas maremaruka ans OakanaBpa. [Ipaktukym : yueGHOe mocobue : B 2
gactsax. Yacts 2 / I'.C. XKykoBa. — MockBa : UH®PA-M, 2019. — 275 c¢. — (Bnicmiee
3 obOpazoBanme). - ISBN 978-5-16-108294-2. - Tekcr: onektpoHHbii. - URL:
https://znanium.ru/catalog/product/1067390 (mata oOpamenus: 02.09.2024). — Pexum
JIOCTYMA: 10 MOJIUCKE.
Kpemep H.ILL.. u np. Beiciias maremaTrika AJisi 5KOHOMUCTOB: [IpakTuKkym AJisi CTyJIEHTOB BY30B,
4 oOyJaronmxcsi 1Mo dkoHoMu4ecknM cnermmainbHocTsM / [H.I. Kpemep. u ap.]; mon pen. mpod.
H.III. Kpemepa. — 2-e uzn., nepepad u nom. — M.: FOHUTU-JIAHA, 2007. — 479 c.
JIynry K.H., TIucemennsiit JI.T. u np. COopHuk 3aaau no Beicield maremartuke. 1 kypc / K.H.
5 Jlyury, J.T. [lucemennsiit, C.H. ®equn, F0.A. llleBuenko. — 7-e uzn. — M.: Aiipuc-npecc,
2008. — 576 c.
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(nanee - cerb «MUHTEPHET)), HEOOXOAUMBIX /IJIsl OCBOCHUS M CIATIINHbBI

6.1.3. [lepuoanueckne U3TaHUsA
He npenycMmoTtpeHsl.

6.1.4. MeToguuecKkue yKazaHus JJisl 00y4aHOIIMXCS 110 OCBOCHUIO THCUUIINHBI

Metoanyeckue yKka3zaHHsi HAXOASATCS B CTaJUH pa3padOTKU

6.2. Ilepeyensb pecypcoB MHGOPMAIHMOHHO-TEJIEKOMMYHHMKAIMOHHON ceTH «MHTepHeT»

Ne i/t

Ha3BaHue MHTEpHET-pecypca, aJipec U PeXKUM JIOCTyIa

Maremarnueckoe oopazoBanue. OOIIEAOCTYIMHAS AICKTPOHHAS OUOIHOTEKA [ DICKTPOHHBIN

! pecypc]. URL: https://www.mathedu.ru (nata oopamienus: 04.06.2024).
’ Hayunas 6ubmmoTeka OTKpBITOTO OCTyNa [DIeKTPOHHBINA pecypc].
URL.: https://cyberleninka.ru (nata oopamienus: 04.06.2024).
O6mepoccuiickuii MaTeMaTHuecKuid mopran (MHGOPMAIIMOHHAS CUCTEMA) [DIEKTPOHHBIN
3 pecypc]. URL: http://www.mathnet.ru (nara oopamienus: 04.06.2024)
4 DNIEeKTPOHHO-OUOIMOTEUHAs CUCTEMa «Y HUBEPCUTETCKasi OMOIMOTEKa OHJIAHY. [ DIEKTPOHHBIN

pecypc]. URL: https://biblioclub.ru (mara ob6pamienus: 04.06.2024).

6.3. CpeacrBa obecnieueHUus1 OCBOEHM S AUCHUNIIUHBI

6.3.1. KomnbrorepHsbie o0y4yaroumue 1 KOHTPOJMPYOLIHE IPOrPaMMbl

QDyHKIUA POTPAMMHOT0 00ecreyeHus
Ne | Bun yueOGHOTO HanmenoBaHue nmporpaMMHOTO yp—
n/m 3aHATUSA obecrieyeHust KOHTPOJIb ACTHIPY oOyyaromas
roras
1 Jlexnmonnele, |(CucTeMa JUCTAHIIMOHHOTO + + +
npaktudeckue |o0y4uenus Moodle

6.3.2. Ayauo- U BU1€0nocooust
He npeagycMmoTpeHsl.

6.3.3. KomnbloTepHbIe MPe3eHTANNN Y4eOHBIX KypPCOB
He npeaycMmoTpeHsl.

7. OnucaHue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1J1s1
OCyIleCTBJIEHHSI 00Pa30BaTEJILHOI0 MpPoLecca Mo AMCIUIIHHE

HanmenoBanme o60pynoBaH-

Ne HBIX Y4eOHbBIX KaOMHETOB,
IlepeyeHb OCHOBHOTO 000PYAOBaHUs, TPUOOPOB U MaTEpPHUAJIOB
n/m | 0OBEKTOB IS IPOBEICHUS
3aHATUN
1 [-317 — aymuropus st Cron ayn. — 10 mrT., cron — 9 mr., mkad pist mpubd. — 3 mr.,
npoBeieHUsT J1a0opaTOpHbIX, (CTYN ydyeHHY. — 31 mrT., 1ocka J/Texnok. — 1 mrT., o6opyaoBaHue
CEMUHAPCKUX U JUTst Ta0OPaTOPHBIX PalOT M0 MOJIEKYIIpHON (HU3UKE U
NPaKTUYECKUX 3aHIATUH, TEPMOJMHAMMKH (3JI. IIUT, TPOOUPKH, TEXHUUYECKHE BECHI,
TPYIIIOBBIX U MUTIETKH, TPYIIIA)
WH/IUBUIYaJIbHBIX
2 ['-322 — aynutopus s HIka¢ c 3/ 1B. — 6 wrt., ceid-2 mwr., Kpeciao — 2 mrT., cro |

CaMOCTOSITENIbHOM paboThI U
VH/IUBUIYaIbHBIX
KOHCYJIbTAIU1

TymMO. — 13 1mT., cron nByxTymO. — 1 1mT., cToN ayxd. — 5 mrT.,
mkad qg ox. — 1 wr., cryn nab. — 1 mwr., cTyn ydeHud. — 6 mrT.,
CTYyJ T/MSITKUH. — 17 mT., KoMmnerotrep — 2 mrT., p/pe3ak — 1 mr.,
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https://www.mathedu.ru/
https://cyberleninka.ru/
http://www.mathnet.ru/
https://biblioclub.ru/

M®V — 1 mit., npuHTep — 2 MWT.

3 ['-324 — aymuropus ans

CEMUHAPCKUX U
IIPAKTUYECKUX 3aHATUH,
IPYIIOBBIX U
VHIVBUAYAJIbHBIX

MpOBEJCHUS JTaOOPATOPHBIX,

MaTepHuabl

Cron aya. — 15 wrT., cTon ogHOTYMO. — 1 IIT., CTYJ YYEHUY. —
31 mT., mocka A/TeX.Mmok. — 1 mT., IeMOHCTPAIlHOHHbBIC

8. MexkaucuuninHAPHbIe CBSI3H

IIpoTokou

corjiaCoBaHus pa6oqel71 IMporpaMmel C IpyIruMu AUCOUIITIMHAMA

HaumenoBanue NUCHUILINHEIL, C
KOTOPO#1 MPOBOJNIOCH
corjacoBaHue

Kadenpa, ¢ xoTopoit
MIPOBOJIMIIOCH COTIIACOBAHUE

[Mpennoxenus 06 M3MEHECHHSIX B
paboueii mporpamme.
3akioueHue 00 uTorax
COTJIACOBAHHUS

CoBpeMeHHbIE
WH(POPMAIIMOHHBIC TEXHOJIOTHH U
CHUCTCMbI UCKYCCTBCHHOT'O
WHTEJUICKTA

WHdpopMaMOHHBIX TEXHOJIOTHH,
MaTeMaTHKHU U (pHU3HKH

CoryacoBaHo
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JIncr u3mMeHeHuii padoyeii nporpaMmsl

IIpuaoxenne 1

Howmep nporokona

CtpanHutisl ¢

[IepeyeHb OTKOppEK-

Iloamucey 3aBe-

Homep usmenenus 3aceaHus JYIOIIEr0o
U3MEHEHUSIMH | THPOBAaHHBIX IYHKTOB o
kKadeapsl U gaTa kadeapoit
ITporokoia Nel ot
1 p 12,14 6.1

03.09.2024
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IIpuaoxenne 2

JIner nmeprnoanvecKux NpoBepok padoyeii NporpaMmmsbl

JloJ>KHOCTHOE JIUIIO, TTPO-
BoauBiee nposepky @.1.0.,
JIOJKHOCTD, TOAIHUCH

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[Iepeyenb NyHKTOB, CTp.,
pasnenoB, TPEOYOIMUX
W3MEHEHU I
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IIpuaoxenne 3
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE

YUYPEXJIEHUE BBICIIIETO OBPA30OBAHMSA «JIYT AHCKMI TOCYJAPCTBEHHBIM
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/JI OHEHOYHbIX CPEIACTB
o JucuuIuivee (Moayiro) «MaTtemaTtukay

Hanpasnenue noxaroroBku: 35.03.10 Jlannmadraas apxutexTypa

Hanpasnennocts (mpoduis): CagoBo-mapkoBoe U JaHAmA(THOE CTPOUTENHCTBO

YpoBeHb mpodeccnoHanbsHOro 00pa3oBaHus: OaKanaBpuaT

I'ox nayama noarorosku: 2024

Jlyrauck, 2024
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1. IEPEYEHb KOMIIETEHIIMIA, COOTHECEHHBIX C WHAUKATOPAMU JOCTHKEHMSI KOMIIETEHIIMI, C YKASAHUEM DTAIIOB UX
POPMHUPOBAHNSA B ITPOHECCE OCBOEHUA OBPA30BATEJIBHOU ITPOI'PAMMBI

Kon DopMynHpoOBKa WNHnukatopsl Oran [Inanupyemblie pe3yabTaThbl HaunmenoBanue HanmeHoBaHMe OLIEHOYHOTO
KOHTPO- | KOHTPOJUPYEMOU JIOCTHKCHHS (YpoBeHB) oOyueHus MoyJiei u (Wim) CpelCcTBa
JUPYeMOH | KOMIETEHLUHU KOMIIETEHLIUU OCBOEHUS pasneinos Texymuit | Ilpomexxyrounas
KoMIIe- KOMIIETEHIIUN JUCLUIITUHBI KOHTPOJTh aTTecTanus
TEHLUU
YK-1 Crniocoben YK-1.1 [lepBblii 3Tan 3HaTh: onpeaesieHus Pazpen 1. Jluneiinas | Tectsl 3auer, 3K3aMeH
OCYILIECTBIIATh AHanusupyer (moporoBbIit OCHOBHBIX MaT€MaTUYECKUX Y BEKTOpHAas anredpa, | 3aKpbITOrO
TIOUCK, 3a/avy, BIICISIS YPOBEHB) MOHSITHI, MATEMaTHYECKYIO aHANIUTHYEeCKas THTA
KPUTUYECKUH ee 0a3oBbIe CHUMBOJIUKY, OCHOBHBIE reoMeTpus B
aHaAJIN3 U CUHTE3 | COCTaBJISIOLINE, AKCHOMBI, TEOPEMBI U MPOCTPAHCTBE U Ha
uHpOpMaLNH, OCYILECTBIISET 3aKOHOMEPHOCTH, KOTOPBIM IUIOCKOCTH.
MPUMEHATh JEKOMIIO3HLIHIO MOIYMHSIFOTCS Paznen 2. ®ynkuun.
CUCTEMHBIN 3a/1a4u MaTeMaTHYECKUE TIOHATHS. Teopus npenenos.
OAXO0M 1A JuddepennmanbHoe
pelenus Bropoii atan YMeThb: aHaIU3UPOBAThH HCYHUCIICHUE TecTsl 3auer, dK3aMeH
MOCTaBJIEHHBIX (MpOABHMHYTHIN | 3amady, BelIENsAs ee 0a30BbIe GyHKIMA. OTKPBITOTO
3a1a4 YPOBEHB) COCTAaBIISIOLINE, TIPUMEHSATh Paznen 3. THIA
UMeIoLIyrocs TeopeTndeckyto | MHrerpansnoe (Bompochl
6azy HCYHUCIIEHHUE JUTSL OTIPOCa)
GbyHKIUH.
Tpetuii sTan HNMeTh HABBIKH NIEPEBOAUTH Paznen 4. PacuerHnas 3auer, 3K3aMeH
(BBICOKUH peanbHyIo 3a7a4y Ha Huddepennmansubie | pabora
YPOBEHB) MaTeMaTHYECKUH S3bIK, YpaBHEHUS.
BBLIOMPATH METOJI €€ PEILEHHS Paznen 5. OcHOBBI
CTPOUTH MPOCTEUIIINE TEOpUH
MaTeMaTHYECKHE MOJICIH IPU | BEPOATHOCTEH.
penieHny npogecCHOHATBHBIX
3a/1a4, CAaMOCTOSITENIHO
pacupsTh U yriayonaTh
MaTeMaTHYeCKUE 3HAHUSI.
YK-1.2 IlepBblii 3Tan 3HaTb: OCHOBHbIE PUEMBI Paspen 1. JIunelinas | Tectsl 3auer, 3K3aMeH
OcymecTBnser (mOporoBbIii JI0Ka3aTeNIbCTB TEOPEM U Y BEKTOpHAas anredpa, | 3aKpbITOrO
TIOWCK H YPOBEHB) MaTeMaTHYECKUX aHAJIUTHYECKast THTIA
KPUTHYECKH YTBEPKICHUN, METOIbI TeOMETpHUS B

aHAJIHM3HUPYET

MaAaTEMaTHYCCKOI'O aHaJIn3a,

IPOCTPAHCTBE U Ha




uH(pOpMaIHIo,
HEOOXOAUMYIO JIJISt

AHAJIUTUYECKOU reOMETPHH,
MaTeMaTHYECKOI0 aHaJIu3a,

IUIOCKOCTH.
Pazgen 2. ®ynkuuu.

pelieHus TEOPETHUYECKOT0 1 Teopus npezaenos.
TOCTaBJICHHOMN AKCIEPUMEHTAIHHOTO Juddepennmansaoe
3a/1a4u WCCIIEIOBAHMSI, TPUMEHSAEMbIE | UCUUCIICHUE
JUIS peneHus mpod.3anad (byHKIHIA.
Bropoii sTan YMeThb: BHIOUpATh U Paznen 3. TecTs 3auer, dK3aMeH
(MpoABHHYTHINM | HMCHONIB30BaTh HeoOXoauMble | MHTerpansHoe OTKPBITOTO
YPOBEHB) MaTeMaTHIECKUE METO/IbI 1 UCYHCIICHUE TN
BBIYMCIIMTENBHBIE CPEICTBA, a | QYHKIUU. (BotIpoCHI
TaKKe TaOJIUIEI U Pasgen 4. JUTSL OIIpOca)
CIPaBOYHMKH, TOBOJIUTH HuddepenunanbHbie
pelieHre 3aaa4n 10 YpaBHEHHUSI.
MPUEMIIEMOTO (YHCIIOBOTO) Pazgen 5. OcHoBBI
pe3ysbTaTa U OLIEHHBATh €TO0 TEOpUH
JIOCTOBEPHOCTh BEPOATHOCTEH.
Tperuii sTan HNMeTh HABBIKH OLICHUBATH U PacueTtnas 3auer, sK3aMeH
(BBICOKHI AQHAJU3UPOBATH NOJTYYCHHBIN pabota
YPOBEHbB) pe3yabTaT
YK-1.3 [IepBblit aTan 3HaTh: OCHOBHBIE PUEMBI Paznen 1. Jluneiinas | TecTsl 3auer, 3K3aMeH
PaccmatpuBaer (TToporoBbIit JI0Ka3aTeNIbCTB TEOPEM U Y BEKTOpHAas anredpa, | 3aKpbITOTO
BO3MOJKHBIE YPOBEHB) MaTeMaTHYECKHUX aHAIUTHYEeCKas THTIA
BapUaHTHI YTBEPKICHUHN, METOIbI reoMeTpHs B
pelIeHus 3a1a4Hu, MaT.MOJICJIUPOBAHUS, NPOCTPAHCTBE U HA
OLICHUBAsS UX TEOPETUYECKOTO, TUTOCKOCTH.
JOCTOWHCTBA U MPUMEHSIEMBIE JUIS PELICHUS Paznen 2. ®ynkuum.
HEJIOCTATKU npodecCHOHATIBHBIX 3a/1a4 Teopust npeaesos.
Bropoii atan YMeThb: BHIOUpATh U Huddepennmanpaoe | TecTsl 3auer, sK3aMeH
(TpOIBUHYTHIN | MCHOIB30BaTh HEOOXOAUMBIE | MCYUCIIEHUE OTKPBITOTO
YPOBEHB) METO/Ibl MAaTEMaTHIECKOTO byHKIHA. THTIA
MOJIETTUPOBAHUS, a TAKXKE Pazpnen 3. (Bompochl
TaOJIMIBI U CIIPABOYHUKH, WuTerpanbsaoe JUTsL OIpoca)
JIOBOJUTDH PEIICHUE 337a4Uu 10 | UCUUCIIEHUE
MPUEMIIEMOTO (YHCIIOBOTO) (GyHKIMH.
pe3yJbTaTa 1 OIlIEHUBATh €TO Paznen 4.
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JIOCTOBEPHOCTh HuddepenunanbHbie
YPaBHEHUS.
Pasnen 5. OcHOBEI
Tperuii 3Tan HNMeTh HABBIKH OLICHUBATh U | TCOPHH Pacyernas 3auer, dK3aMeH
(BBICOKHIT aHAJM3UPOBATH TTOJTYYCHHBIN BEPOSITHOCTEM. pabota
YPOBEHB) pe3yabTaT
YK-1.4 [lepBblii 3Tan 3HaTh: OCHOBHBIE IPUEMBI Pazpen 1. Jlunelinas | TecTsl 3auer, 3K3aMeH
Onpenenser u (moporoBbIif JI0Ka3aTeNIbCTB TEOPEM U U BEKTOpPHas ainredpa, | 3aKpbITOro
OLICHHUBAET YPOBEHbB) MaTeMaTHYECKUX aHAJIUTUYECKast TUIA
HOCIIEACTBHS YTBEPKICHUHN, TPUHLUIIBI U reoMeTpus B
BO3MOXHBIX METO/IbI IIPOCTPAHCTBE U Ha
pelieHnii 3ajauu MOMCKa, aHaJIM3a U CUHTE3a IUIOCKOCTH.
nHpopManuu. [IpuHIHIEI 1 Paznen 2. @ynkimn.
METO/Ibl CUCTEMHOIO Teopus npenenos.
MoJIX0/1a. JuddepennunanbHoe
Bropoii sTan YMeThb: BHIOUpATh U HCUYUCIICHUE Tectol 3auer, 3K3aMeH
(IPOJBMHYTHIN | HCIOJB30BATh HEOOXOAUMBIC | (QYHKLUH. OTKPBITOTO
YPOBEHbB) MaTeMaTHYECKHE METOBI U Paznen 3. THIA
BBIYHCIIUTEIIbHBIE CPEICTBA, WuTerpaibHoe (Bompochl
JOBOJUTH PEIICHUE 337a4Uu 10 | HCYHCIICHUE JUIs OTIpOCa)
MPUEMIIEMOTO (YHCIIOBOTO) GbyHKIHH.
pe3ysibTaTa 1 OLIEHUBATh €r0 Paznen 4.
MOCJIEACTBHS BOZMOYKHBIX Juddepenunanbable
pelieHui 3a1aun YpaBHEHUSI.
Tperuii 3Tan HNMeTh HABBIKH Pazznen 5. OcHOBBI PacuerHnas 3auer, 3K3aMeH
(BbICOKMH NPAKTUYCCKOT0 NPUMCHCHMA TCOpHUH pabota
YPOBEHB) KOJINYECTBEHHOT'O U BEPOATHOCTEH.

Ka4eCTBEHHOTO aHalln3a
MaTeMaTHIecKoi nHpopmanum
JUTSL peIleHust
po(hecCHOHANBHBIX 3a4a4
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2. OIMCAHUE MMOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUS KOMIETEHIUS
HA PA3J/IMYHBIX OTAITAX UX POPMHUPOBAHUA, OIIMCAHUE HIKAJI OHEHUBAHUA

Ne Haunmeno- Kparkas IIpencras- Kpurepun [xana oueHuBaHusA
n/m BaHUeE XapaKTepUCTHKA JIeHHUe OLICHUBAHUS
OIICHOYHO- OIICHOYHOT'O OIICHOYHOT'O
ro CpeaCcTBa CpeacTBa CpeacTBa B
donme
1. Tect Cucrema TecToBBIC B tecte Bemmonueno | Ouedka  «Omauuno»
CTaHJAPTU3UPOBAHH | 3aJaHUS 90-100% 3ananmii (5)
bIX 3aJIaHUH, B Tecte BeimomneHo | Ouenka «Xopouwioy (4)
TTO3BOJISTFOIIIAST Oonee 75-89%
U3MEpUTh YPOBEHb 3aJJaHuil
3HAHUH. B Ttecre BrImonueno | OneHka
60-74% 3aganuii «Yooeremeopumenvro
» (3)
B Tecte Bhimonneno | OneHka
Menee 60% 3amanuii | «Heyoosremeopumens
Ho» (2)
Bonbimas gacte Ornenka
OTpENICIICHUN HE «Heyoosnemsopumeins
MpeACTaBieHa, TU00 | Ho» (2)
MpeJiCTaBjIeHa C
rpyobIMu
ommOKamHu.
2. Omnpoc ®dopma paboTHI, Bompocst k| TIpogemonctpupoBa | Ouenka «Omauyro»
KOTOpasi MO3BOJISIET | OMPOCY HBI [Ipernoarae- (5)

OIICHUTH KPYyro3o0p,
YMEHUE JIOTHYECKU
MTOCTPOUTH OTBET,
yMEHUE Ipo/Jie-
MOHCTPHUPOBATH
MOHOJIOTHYECKYIO
peyb U UHBIC
KOMMYHUKaTUBHBIE
HaBBIKH. Y CTHBIH
orpoc obmagaer
OOJBIINMHU
BO3MOKHOCTSIMU
BOCITUTATEILHOTO
BO3JICHCTBUS,
co3/aBasi yCJIOBHS
U1 He(hOpMaITbHOTO
oO1IeHus.

MBI€ OTBECTHI,
MPaBUIILHO
WCIOJIb30BaH
ITOPUTM
000CHOBaHUI BO
BpeMs
pacCyXIEHHIl; €CTh
JIOTHKA

pacCy IEHHUII.

IIponemoHcTpupOBa
HBI
IIpeoiaracMble
OTBETHI; €CTh
JIOTHKa
paccyXJIeHHUI, HO
HETOYHO
HCIOJIb30BaH
aITOPUTM
000CHOBaHUI BO
BpEMS pacCyKICHHUM
U HE BCE OTBETHI
TIOJIHBIE.

Onenka «Xopouwio» (4)




METOJMKU peIIcHNE
U ee NpUMEHEHHE.
Pemenne 3aja4u
MPaBUIILHO

odopmiieHo. 3amada
pelieHa MpaBUIbHO.
Ectp OTJICIbHBIC
3aMeYaHus.

No Hanmeno- Kpartkas [Ipencras- Kpurepun [IIxana oneHnBaHUs
/1 BaHUE XapaKTePUCTHKA JICHUE OIICHUBAHUS
OLICHOYHO- OLICHOYHOT'O OLICHOYHOT'O
ro CpeACTBa cpeiacTBa cpencTaa B
dhonae
ITponemoncrpupoBa | OueHka
HBI «¥Yoosenemeopumenvro
IIpeAroaracMble »(3)
OTBETHI, HO
HEIPaBUILHO
UCIOJIb30BaH
AITOPUTM
000CHOBaHHUIA BO
BpeMst
PacCyXIEHU;
OTCYTCTBYET JIOTHKa
pacCyXIEHHU;
OTBETHI HE MOJHBIE.
OTBeTHI He | OueHka
MIPEACTABJICHBI. «Heyooeremsopumerns
Ho» (2)
3. Pacuernas | CpenctBo npoBepku | [lepeuenn [IponemonctpupoBa | Ouenka  «Omauunoy
paborta BJIAJICHUSA 3a/laHuH, HO nonumanue | (5)
(peureHue | HaBBIKAMU BXOJIAIIUX B | METOJIUKH PEIICHUS
3aj1a4) MIPUMEHEHUS pacueTrHo- 3aauu u ee
MOJTYYEHHBIX rpaguvecKy | MpUMEHEHHE.
3HAHUU O 3apaHee | 10 paboTy Pemenue
ONPEICIICHHOMN Ka4eCTBEHHO
METOJIUKE IS odopmIIeHO
peuieHus 3aaay. (aKKypaTHOCTb,
JIOTUYHOCTH).
Ucnonb3oBan
TPaJULIMOHHBINA WU
HETPAIULIMOHHBII
MOAXOJ K PELICHUI0
3aa4H. 3amaya
pelieHa IpaBUIBHO.
[TponemonctpupoBa | Ouenka «Xopouioy (4)
HO MMOHUMAaHUe

[TponemoncTpupoBa
HO INIOHUMaHUe
METOANKH PEIICHUS

OneHka
«¥YoosnemeopumenvHo

» (3)
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TPaMOTHO U3JIaraTh
CyTh BOIIPOCA;
rTyOOKO TTOHUMATh
MaTepua; BIaJgcHue
AHAJTUTHYECKUM
crocobom
H3JI0KEHHS
BOIIPOCA, HAYYHBIX
HAel; HaBBIKaMH
apryMeHTaIuu 1
aHanu3a (haKToB,
COOBITHI, SBIICHUI,
MTPOIIECCOB.

No Hanmeno- Kpartkas [Ipencras- Kpurepun [IIxana oneHnBaHUs
/1 BaHUE XapaKTePUCTHKA JICHUE OIICHUBAHUS
OLICHOYHO- OLICHOYHOT'O OLICHOYHOT'O
r'O CpeICTBa CpencTBa CpeICcTBa B
dhonae
U YaCTHUYHOE ee
MIPUMEHEHHUE.
3anaua perieHa
YaCTUYHO.
3amaua He pemiena. | OueHka
«Heyooeremsopumernw
Ho» (2)
4 3auer 3auer BbIcTaBisieTCs | TecToBble B Ttecte BhINONIHEHO | «3a4TEHO»
B pesynbrate | 3amanus Kk | 60-100% 3amanmii
MOJIBEJICHUSI UTOTOB | 3a4YeTy
TeKYIIETO B Tecrte ]Z,BIHOJ'IHGHS) «He 3auteHo»
KOHTpONA. 3auer B MmeHee 60% 3ananuii
dbopMe  HUTOTOBOTO
KOHTPOJIS
MIPOBOMTCS JUTST
oOyuaroruxcs,
KOTOpBIC HE
CIPaBUIUCH C
Y4acThIO 3aaHui
TEKYIIEeTo
KOHTPOJISL.
5 JK3aMeH KontponbHoe Bomnpocsl k | [lokazano 3Hanue Ouenka  «Omauyno»
MEpOTIPHUSATHE, 9K3aMeHy TEOPHH BOIPOCaA, (5)
KOTOpo€e MIOHATUNHO-
MIPOBOUTCS 10 TEPMHHOJIOTHIECKOT
OKOHYaHUH 0 ammnapara
W3YYICHHUS JUCITUTUIAHBI,
JTUCIUTUTAHBL. yMEHHE
aHAITM3UPOBATH
npobiemy,
COJICPIKATEIIBHO U
CTHJIUCTUYECKHI
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No Hanmeno- Kpartkas [Ipencras- Kpurepun [IIxana oneHnBaHUs
/1 BaHUE XapaKTEePUCTHKA JIeHue OIICHUBAHUS
OLICHOYHO- OLICHOYHOI'O OLICHOYHOTI'O
r'o CpeICTBa cpeiacTBa cpencTaa B
dhonae
BricTaBnsercs
oOyuaromemMycs,

MOJHO, TOAPOOHO U
I'PaMOTHO
OTBCTI/IBI_HGMY Ha
BOIIPOCHI OMJIeTa U
BOIIPOCHI
9K3aMEeHaTopa.

IToxazaHo 3HaHHE
OCHOBHBIX
TEOPETHUECKUX
ITOJIOKEHUH
BOIIPOCA; YMEHHUE
aHAIM3UPOBATh
SIBIICHUS, (DAKTBI,
JIEHCTBHS B PaMKax
BOIIPOCA;
COJICPXKATEIBHO U
CTHJIMCTHYCCKHU
IPaMOTHO U3JlaraTh
CyTh BOMPOCA, HO
HMEET MECTO
HEI0CTaTOYHAs
IMOJIHOTA OTBETOB 110
H3JIaraeMoMy
BOIIPOCY.
[TIponemoncTpupoBa
HO BIIaJICHHE
AHAJTUTHYECKUM
CII0COOOM
M3JI0KEHUS BOIIPOCa
Y HaBBIKAMU
apryMeHTAaIUH.
BrictraBnsiercs
oOyuaroremMmycs,
IMOJTHOCTBIO
OTBETUBIIIEMY Ha
BOIPOCHI OMIIeTa U
BOIIPOCHI
JK3aMeHaTopa, HO
JIOTTYCTHBIIIEMY TTPH
OTBETax
HE3HAYMTEIIbHBIE
OIIINOKHU,
yKa3bIBAIONINE HA

Ouenka «Xopowio» (4)
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/o

Hanmeno-
BaHUC
OLIEHOYHO-
ro CpeACTBa

Kpartkas
XapaKTEePUCTHKA
OLICHOYHOT'O
CpeacTBa

[Ipencras-
JIEHHE
OLIEHOYHOI'O
cpencTaa B
dhonae

Kpurepun
OLICHUBaHUA

[Ikama oneHUBaHUA

HaJIN4yue
HECHCTEMHOCTH H
poOeToB B
3HAHUSIX.

IToxa3aHo 3HaHUE
TEOpHUH BOMpOoca
¢dbparmeHTapHO
(HemosHOTA
U3II0KEHUS
nHpopManuu;
OTICpUPOBAHUE
MOHATUSIMH Ha
OBITOBOM YPOBHE);
YMEHHE BBIACTUTH
rJIaBHOE,
c(hopMyIUpOBaThH
BBIBO/IBI, ITOKA3aTh
CBSI3b B IOCTPOCHUU
OTBETAa HE
MIPOJIEMOHCTPHUPOBA
HO. Bnanenue
aHATUTUYECKUM
crocobom
M3II0’KEHUS BOTIpOca
U BJIaJICHUE
HaBbIKAMU
apryMeHTaIuy He
MIPOJIEMOHCTPHUPOBA
HO.

OO6yuatromuiics
JIOTTY CTHIT
CYIIECTBEHHBIE
OIIHUOKH IIpH
OTBETax Ha
BOIIPOCHI OMJIETOB U
BOIIPOCHI
HK3aMeHaTopa.

Orenka
«¥Yoosnemeopumenvro

»(3)

3HaHue
MOHSITHUIHHOTO
anmnapara, TeOpUHu
BOIIpOCa, HE
MPOJIEMOHCTPUPOBA
HO; YMEHHE
aHAIM3UPOBaTh
yueOHBII MaTepuan

Ouenka
«Heyooeremsopumerns
Ho» (2)
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No Hanmeno- Kpartkas [Ipencras- Kpurepun [IIxana oneHnBaHUs
/1 BaHUE XapaKTEePUCTHKA JIeHue OIICHUBAHUS
OLICHOYHO- OLICHOYHOT'O OLICHOYHOT'O
ro CpeACTBa cpeiacTBa cpencTaa B
dhonae
HE
MIPOJIEMOHCTPHUPOBA
HO; BJIaJICHUE
aHATUTUYECKUM
crocobom

M3JI0KEHUS BOTIpOCca
U BJIaJcHHE
HaBBIKAMH
apryMeHTaluu He
IIPOJICMOHCTPHPOBA
HO.

OO6yuatomuiics He
OTBETHUJ Ha OOUH
WJIM JIBa BOIIpOCa
oniera u
JIOIOJHUTEIbHBIE
BOIIPOCHI
’K3aMeHaTopa.
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE JIJIs1 OIEHKHW 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN) ONIBITA
JEATEJbHOCTH, XAPAKTEPU3YIOIINUX 3TAIIBI ®OPMAPOBAHUS KOMIETEHIIAI
B ITIPOIIECCE OCBOEHHS OBPA3OBATEJIBHOM ITPOT' PAMMBI

OueHovHble cpeacTBa AJIsl IPOBEACHHUS TEKYIIero KOHTPOJIst
Texymuii KOHTPOJIb OCYIIECTBISETCS MpEnoAaBaTeIeM JUCHUIUIMHBI IPU MPOBEICHUM 3aHATHHA B
(dbopMe TeCTOBBIX 3aJlaHUil, YCTHOT'O ONPOCa U PacueTHOU paboThlI.

YK-1 Cnoco0eH ocCymecTBJsITb NMOUCK, KPUTHYECKHI AaHAJIU3 M CHHTe3 HHpopMalnumu,
NPUMEHATH CUCTEMHBIH MOJXO0/ 1JIs1 pellieHNsl MOCTABJEHHbIX 32124

VYK-1.1 Amnaau3upyer 3aaady, BblIeJisAsi ee 0a30Bble COCTABJMIONINE, OCYIIEeCTBJsIET
AEKOMIIO3UIIUIO 32/1a4U

IlepBblii 3Tanm (MOPOroBoii yYpPoOBeHb) — MOKAa3bIBAeT CPOPMHUPOBAHHOCTH IOKA3ATeJIs
KOMIIETCHIIUM <«GHATb»: OINPCACICHHA OCHOBHBIX MAaTEMAaTHUYCCKUX HOH)ITPIﬁ, MAaTCMAaTHYCCKYIO
CHUMBOJIMKY, OCHOBHBIE aKCHMOMBbI, TCOPEMbI U 3aKOHOMEPHOCTH, KOTOPLIM MMOJYUHANOTCA MATCMATUYCCKHC

IIOHATHS.

TecToBble 3a7aHNA 3aKPbITOI0 THIIA

1. Matpuiia Ha3pIBaeTCs KBAPATHOU, €CIIH. ..(8bl0epume 00U 8apuanm omeema)
a) YMCJIO €€ CTPOK MEHBIIIE YHCIIa CTOJIOIOB;

0) 4KCIIO ee CTPOK PaBHO YHCITY CTOJIOIOB;

B) YHMCIIO CTPOK OOJIBIIE YUCIIA CTOJIOIOB;

T') BCE JICMEHTHI TJIaBHOM MaroHaly HYJIH.

2. Ecnn nBa HEHYJEBBIX BEKTOpA JIeXKAT Ha OJHOM NPSIMOW WM Ha MapalIeNIbHBIX MPSIMBIX, OHU
Ha3bIBAIOTCA...(6b10€pUMe 00UH 6apuanm omseema)

a) KOJUTHHEAPHBIMHU

0) KOMILTaHAPHBIMU

B) pPaBHBIMH

) COHanpaBJeHHbIMH

3. CkansipHbIM NIpPOM3BEAECHUEM [BYX BEKTOPOB Ha3bIBAeTCS IPOU3BEJCHHUE...(8blOepume 00uH
gapuanm omeema)

a) UX MOJyJei;

0) ux MOAyJel, yMHOKEHHOE Ha CUHYC YIJla MEX]ly HUMU;

B) UX MOJYJEH, YMHOXEHHOE Ha TAHI'€HC yIJla MEKIAY HUMU;

T') UX MOJyJIei, yMHOKEHHOE Ha KOCHHYC yTiIa MEXTy HUMH

4. JlnuHa oOTpe3Ka, 3aJaHHOTO KOOpIWHATAMHM Havajda W KOHIA ompenensercs mo Qopmye:
(6v16epume ooun eapuanm omeema)

a) AB = \/(x — x1)2 + (¥2 — y1)?

6) AB = (xz + x1)° — (¥2 + ¥1)°

B) AB = (x; — x1)* + (2 = y1)°

) AB = /(%2 + x1)2 — (y2 + y1)?

5. MHOXecTBO MepBooOpasHbIX i Gynkiuu f(x) = e+ umeer Bun...(ev16epume ooun
gapuanm omeema)

a) F(x) = ie“x”’ +C
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6) F(x) = e®*P 4+ (¢

1
B) F(x) = e’ + ¢
r) F(x) = ae™*? + C

Kimroun

gswNE
o || |» oy

6. Hpouumaﬁme meKcm u ycmanosume coomeemcmeue
VpaBHeHHe HpSIMOfI Ha ITNIOCKOCTH MOXCT HMCTb paSHI/I‘-IHHﬁ BUJ B 3aBUCUMOCTHU OT YCJIOBHA.
CooTHecute YpaBHCHHC HpHMOﬁ C TUIIOM, KOTOPOMY OHO COOTBCTCTBYCT

Bun ypaBHeHus VYcnosue

1 X n Yy _ 1 a) | YpaBHeHHUE MPsIMOiA, IPOXOSIICH yepe3 2 3a1aHHbIe
a b TOYKH

2 Ax+By+(C=0 0) | YpaBHEHHUE IPSIMOI C YIIIOBBIM KOAPPHUIIUECHTOM

3 y=kx+b 5) [TapameTpuueckoe ypaBHEHUE NPSIMOI

4 Y= _X7% D VpaBHeHHUe PAMOi, TPOXoAlIIeH yepes 3aJaHHYI0
Yo2—V1 X2 7 X TOYKY

5 Y=Y =k(x—xq) n) | Obuiee ypaBHEHHE MPSIMOit

e) | YpaBHEHUE NPsAMON «B OTPE3KAX»

3anummure B Ta0JIUIly BEIOpaHHBIE OYKBBI [10]1 COOTBETCTBYIOIUMHU LU paMu

1 2 3 4 5
e I o a T
Bropoii 3ranm (NPOABHHYTHIH YPOBEHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTH IOKAa3aTeNs

KOMIIETEHIIUH «YyMeTb»: aHaJIM3UpOBaTh 3a/Jady, BBIACIsAS €€ 0a30BbIe COCTABISIONIUE, TPUMEHSTh
HMEIOLIYIOCS TEOPETUUECKYIO 0a3y

3agaHusi OTKPBITOrO THIA
1. Jlnuna Bextopa d = {3; —4; 0} pasHa...

2 6 3
2. lanamatpuna A = |1 —1 4 |. IlpousBenenue 3neMeHTOB e€ MOOOYHON JUArOHANN PABHO...
5 -2 8
3. VrioBoit kodddunuent mnpsmoit Sx — 20y + 12 =0 paen ... (omseem npeocmasums 6 6ude

oecsamuunol opoou).
3
4. TlpousBoaHast GyHKIMH y = 6 — 2x* + Exs B TOYKE Xo = 1 paBHa...
9x%—7x+1

aBeH...
5 P

5. Tpenen kuuu lim -
penen dymKn X720 3x2 4 45—
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Kiroun

5

-15

0,25

-5

gk~ wN e

3

Tpernii 3Tan  (BBICOKMII ypPOBeHb) — TMOKa3biBaeT C(OPMHUPOBAHHOCTD MOKa3aTesIst
KOMIIETEHIIUM «HMETh HABBIKHM»: NEPEBOAMTH PEAlbHYI0 3a/Jady Ha MaTeMaTU4eCKUH S3bIK, BBIOMPAThb
METOJI €€ PELICHUsI CTPOUTH MPOCTEHIINE MaTeMaTHIECKHE MOJIENIN TIPU PELIeHNH MPo(ecCHOHANBHBIX 3a/1a4,
CaMOCTOSITEJIbHO PACIIUPATh U YIIIyOJsTh MaTEMAaTUUECKUE 3HAHUS

HpaKanecmle 3aJaHUsA:
1. HpenanﬂTHe BBIITYCKACT IMPOAYKIHUIO ABYX BHUAOB, HCIIOJB3YA IMPU 3TOM TPpU BHUJA CBIPbA. HYCTB

1 3
HOpPMBI pacxoja CbIpbs XapakTepusytorcs Matpuuedl A = |4 2 |. CTouMOCTh €AMHUIBI KaKIOro
5 1

o 2 o .
TUIIA CBIPBA 33JAETCSI MATPULIEH-CTOIOOM P = ( 4), a IUIaH BBIMYCKA MNPOIYKIIMU MaTPULEH-CTPOKOM

B = (100 200 300). OnpenenuTh 3aTpaThl W OOIIYI0 CTOMMOCTH CBIPbs, HEOOXOIUMBIC IS
JAHHOTO IIJIAHOBOTO BBIITyCKA MPOAYKIINH.

B omeem 3anucamo 3nauenue obweti cmoumocmu colpus.

2. YcraHoBUTh, oOOpa3yeT JM 3ajJaHHas CHCTeMa BEKTOpOB ©Oa3uc B  mpocTpaHcTBe R3
a; = (3;2;-2),a; = (6;4;,—4),a; = (1,1, -1).

Omeem 3anucamo cro6amu «oopazyem» uiu «He obpazyemy»

3. Pemuts 3anauy Komu ast quddepennmansHoro ypasaenust y' = —y, y(0) = 1.

B omeem 3anucamo 3nauenue, K KOMOPOMY CIMPEMUMCSL peuenue npu X — +oo.

4. Cmepu npuOIMKaeTcs K ropoay NPSMOJIMHEHHO CO CKOPOCTBIO, KOTOpash M3MEHSETCs M0 3aKOHY
V=2t+1 raet— Bpemsa B cekyHnax. HaliTu myThb, KOTOpBIA NPOWIET cMEpUY 3a IMPOMEKYTOK

1

BpeMeHu oT t1=1 ¢ 0 t,=3 c.
2x 1‘
=0

5. Pemmts ypaBHeHHE

2

Kiroun

CornacHo opmyre 3aTpaThl ChIPbs COCTABIISIOT
S=BA=(100-1+200-4+300-5 100-3+200-2+300-1) = (2400 1000)
OO0111yI0 CTOUMOCTD CHIPbS BBIYUCIUM TI0 (hopMyIie:
Q =SP =2400-241000-4 = 8800
OTteer: 8800

CornacHo kpurepus Oasuca B Ry, cucrema BekTopos @, d,, d, o0pasyer 6asuc, Torna u

TOJIBKO TOrJa, Koraa OonpeacinTeib, COCTaBJICHHEIN W3 KOOpAuHAT BEKTOPOB, OTVIMYCH OT HYIJIA.
Berumcnum stot OMpCACIINTCIIb:

3 6 1
4 1] |2 1| |2 4
A=l2 4 1|=3 -6 +1 =
4 -1 |2 -1 -2 -4
2 -4 -1

=3(-4+1)-6(-2+2)+1(-8+8)=0.

CrnenoBatenbHO, CHCTEMa BEKTOPOB d,, d,, d, He 00pasyeT Oa3uc B mpocTpaHCTBe Rs.

OTtBer: He 00pa3yer.
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Vpasrenne Yy =—Y spnsercs qupdepeHnanbHbIM ypaBHEHHEM 1-T0 mopsiKa ¢
pazaensromuMucs nepeMeHHbIMU. COrfIacHO allrTOpUTMY PELICHHUs HaileM cHavaia olriee

d dy

’ y dx
peuienue. 3aMmeHuM Y Ha Jx oM =—Y. YMHOXHUM ypaBHCHHE H217 (y#0) u

dx
HOJTYYHM: vy = —dx.

[TpouHTerpupyeM NOIYyYEHHOE PABEHCTBO:

In|y| =—x+In|C|, rae C—const u In|y|=Ine™ +In|C|= y =Ce™ — obmee
pelLIeHue.
Haiinem pemenne 3anaun Koy, noacrasus B oouiee peuienue x=0 u y=1:
1=Ce"=C =1

Urak, nonyunnu pemenue 3anadn Komm Y =7,

Hccnenyem moBeieHUE pelieHus: Ipu X —>—+00:

L .1 1
lime™=Ilim—=—=—=0.
X—>+00 X—>+00 ex —+00
Takum oOpazom, mpu X —> 400 penieHue 3agaun Komm crpeMures K HyIO.

Otser: (.

IlepemenieHne TOYKH, IBUKYIIEUCS 11O MPSIMOM CO CKOPOCTBIO V=V (t) , 38
b
IIPOMEXYTOK BPEMEHH [a; b] , BBIUUCIIAETCS 110 popmyie S= J.V (t)dt
a
CrnenoBarenbHO, IIyTh, KOTOPBIM IPOMAET CMEPY 3a IPOMEXYTOK BpEMEHH OT t1= 1¢ 1o

t,=3 c. paBeH
3

3 2 3
S :!(2t+1)dt: 2.E+t l :(tZ th)‘1 =(9+3)—(1+1)=10 (m).
OtBet: 10 m.

3anuiieM NpaBUIO BEIYMCICHUS ONPEACIUTENS BTOPOTO MOPSIKA
a1 Qg2
|a a | = aq1 "0y — Qqp " Ayy , IOACTABUM UMCIOIIUCCA 3HAYCHUA !
21 22
2x 1
| |=2x-2—1-4=0,
4 2
4x — 4 =0,
4x = 4,
x = 1.

OtBer: x = 1.

YK-1.2. OcyuiecTBisieT NIOMCK M KPUTHYECKH aHAJU3UPYeT MH(pOpMaLHI0, HEOOXOAUMYIO /IS
pelieHNs OCTABJICHHOM 3a1a41

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH IOKA3aTeJIsA
KOMIIETEHIIUU «3HATb»: OCHOBHBIC TPHUEMBI JTOKA3aTEIBCTB TEOPEM W MAaTEMaTHUYECKHUX YTBEPIKICHUH,
METO/Ibl MATEMAaTUYECKOI'0 aHAJIN3a, AaHATUTUYECKOW F€OMETPHUH, MaTEMaTHYECKOT0 aHaIN3a, TEOPETHUECKOTO
1 KCIIEPUMEHTAJILHOTO MCCIIeI0BaHUs, IPUMEHIEMbIE IS pelieHus MpodecCHOHATbHBIX 3a/ad.
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TecToBbIE 3aHaHUA 3aKPbITOIo THUIIA

1. Tpu BeKkTOpa KOMIUTaHAPHBI, ECITU UX...(6bl0Oepume 0Oun apuanm omeema)
a) CKaJIsipHOE IIPOU3BE/IEHUE PAaBHO HYIIIO;
0) cKaJIIpHOE MPOU3BE/ICHHE HE PAaBHO HYIIIO;
B) CMEIlIaHHOE MTPOU3BEACHNUE PABHO HYJIIO;
I') BEKTOPHOE IIPOU3BEICHUE PABHO HYIIIO;
1) BEKTOPHOE MIPOU3BEICHNE HE PABHO HYIIIO.

. [nomiaas napaiesorpaMma onpeneseTcs no popmyie (svioepume oOun sapuanm omeema)

a) S :‘abc‘;

) S == abe]:
B) SZ%‘EXB‘;
r) SI‘&XE‘;

9 S=fal{5-sing.

3. Yron Mexy mpsMbIMH, 33JaHHBIMU YPaBHEHUSIMU Y = k1X + Dy, Yy = KoX + by onpenensercs no
bopmyie (svlbepume ooun sapuanm omeema,):

k, +k
t — 2 l;
a)tgp 1-kk,
6) kl :1+k2;
k, —k
t — 2 l;
B 0=k,
1
r) k2 =—k—l,
k _
ntgp=—"—2>.
9= 1 ki,

4. JlocTaTouHOE YCIIOBUE IKCTpeMyMa QYHKIUU GOPMYITHPYETCs CAeAYIOMHUM 00pa3om: (gvibepume
00UH 6apuaxm omeema)

a) eciM Npou3BOJHAsA (PYHKIMHU MPU MEPEexojie yepe3 KPUTUUECKYI0 TOUKY Xo U3MEHSET 3HaK C
«+t» Ha «— », TO B TOYKE X9 QYHKIHSI JOCTUTAET MAKCUMYM;

0) ecau nmpou3BoiHas QYHKIIMU B TOUKE Xg PABHSAETCA HYJIO, TO B TOUKE Xo (QYHKIUS TOCTUTAET
MaKCUMYM;

B) €CJIM MPOM3BOJIHAS (PYHKIMU B TOUKE Xo MEHBIIE HYNS, TO B TOUKE Xg (PYHKIUS AOCTHTAET
MaKCUMYM;

I') €cJIM MpOou3BOJHAs (QYHKIUHU B TOYKE Xo OOMNbIIe HYNISA, TO B TOYKE Xo PYHKIUS JOCTUTAET
MaKCHMYM.

5. Paccrosiame ot Touku 110 Tiockoctu Ax + By + CZ + D = 0 onpenensiercs no hopmyse

2 d o |AX, + By, + Cz,| ;
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|AX, + By, +Cz, + D] ,
JAiBZ+CE
_ AX, +By,+Cz,+D.
VA* +B* +C?
" |Ax, +By, +Cz, + D]’
JA* +B? +C?

~|Ax, + By, +Cz,|

0) d=

B) d

) d

GIENTITI
oe |w |+ |H

6. Ilpouumaiime mexcm u ycmanosume coomeemcmeue
Pemrenne um Hamuuue KOPHEM CHUCTEMBI JIMHEHWHBIX YPaBHEHHW 3aBUCHUT OT BHJA CHCTEMBI.
CooTHecuTe BUJ CUCTEMBI C ONIPEAEIEHUEM, KOTOPOMY OH COOTBETCTBYET

Bun cuctemsl Ornpenenenue

1 Omnpenenénnas CBOOOHBIC YJICHBI BCEX €€ YPaBHEHUI paBHBI HYJIIO;

XOTS OBI OJHH U3 CBO60I[HBIX YJIICHOB ypaBHeHI/Iﬁ

2 Heomnpenenéunas 0)
CHCTEMBI PaBEH HYIIIO;
3 CoBMmecTHas B) | 9TO cucTeMa, KOTopasi UMeeT 00Jiee OJTHOTO PELICHHUS;
COBMECTHasl CUCTEMA, KOTOpasi IMEeT €IUHCTBEHHOE
4 HecoBmecTHas r)
pelieHue;
5 OnuopoHas J1) | €CJIM OHA UMEET XOTs OBl OJTHO PEIICHNUE;

€) | ecnu y He€ HEeT penieHuH.

3anumuTe B Ta0IMILy BEIOpaHHbIE OYKBBI I0OJ] COOTBETCTBYIOIUMU U paMu
1 2 3 4 5
r B hi§ e a

Bropoii 3ran (NMpoABMHYTHIH YPOBEHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKAa3aTessi
KOMIIETEHIIUM «YMETBb»: BbIOMpaTh M MHCHOJIb30BATH HEOOXOJMMBIE MATEMAaTUYECKUE METOIbl U
BbIYMCJIMTEJIbHBIC CPEACTBA, 4 TAKKE Ta6JII/IHI>I " CIIPAaBOYHHKHU, JOBOJUTH PCIICHUC 3aJla4u 10 NPHUEMIIEMOTO
(4nCIIOBOTO) pe3ysbTaTa v OIICHUBATH €r0 JJOCTOBEPHOCTH

3ajanust 3aKpHITOro TUNA (BONPOCHI AJIf ONIPOCA):
1. Ckanspnoe npoussenenue Bektopos d = {3;—4;0} u b = {0; —2; 6} pasHo...
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7 2 0

2. HNanamarpuma F =| -1 4 2 |. Onpenenutens JaHHOM MaTpPUIBI PABEH. ..
3 -2 -3
12—-4x+12x*—25x8

3. Tlpenmen pynkumu lim,_, o paBeH...

6+24x3+5x8
[Tnomane Gurypsr, n300pakKeHHON Ha PUCYHKE PABHA. .. (68 0meem 3anucams yeiyio 4acme

pe3yibmama,.

3 4
5. Haiitu npousBonnyto 1-ro nopsaka QyHkuuu y = 3x° + Vx2 — 3 B TOUKe xo=1.(

omeem 3anucamos yejyio 4acnb pe3yﬂbmama).

-50

-5

20

27

Tpernii 3Tam (BBICOKHMII YpOBeHb) — MOKa3biBaeT C(HOPMHUPOBAHHOCTH IMOKa3aTeNs

KOMIICTCHIUUHN «MMETHh HABBIKW»: OLCHHMBATH U aHAJIM3UPOBATH HOHY‘ICHHBIﬁ pe3yibTar

Pacuyernas padora:

1. U3 100 mocaxeHHbIX ceMsH Tmpopociio 78. KakoBa BepOSTHOCTh MPOPACTaHUS CEMEHH?
Onpenenuts MPOLEHT BCXOKECTH CEMSH.

2. JlBa cTpenka clenaid 10 BBICTpPENy B MUIICHb. BeposTHOCTh MoMaanus B MUILIEHB JJIST IEPBOTO
ctpenka pasHa 0,6, 11 Broporo — 0,8. CocTaBUTh 3aKOH pacnpelesIeHus Ul YAcia ToNaJjaHuil B
MUIIEHb. BBIYMCINT, MaTeMaThyeckoe oOxuaaHue u gucnepcuto. CocTaBuUTh (QYHKIMIO
pacnpeeneHus: BEpOTHOCTEN.

3. HUcnons3ys hopmynsr Kpamepa, pemuts cucremy

x—2y+z7=4,
2x +y+3z =5,
3x+4y+z2=-2.

4.\ 3anan 3akoH S(f) M3MEHEHHUS MyTH IBWKEHHS MaTepualibHON Touku. TpeOyeTcs HalWTH 3HAYEHHE
CKOPOCTHU M YCKOPEHUS 3TOM TOUKM B MOMEHT BpeMeHH 1o, eciu S(t) = 28 +t-1, =2
5. UccnenoBats Gymkmmio y = L (X3 + 9x% + 15x — 9) Metogamu mudepeHIHaTbHOr0 HCIHCICHHS
4

Ha4YePTUTH €€ rpaduK.

35



Kimroun

1.

0O0603HauMM cOOBITHE A — CEMS TIPOPOCIIO.

B 100 ucneitanmsx — mocagaka 100 cemsiH — coObitne A mosiBUioch 78 pas. Tak kak
pe3ynbTaT UCHBITAHUM YyXK€ M3BECTEH, TO HaJIeM BEPOSTHOCTh MPOpPACTAaHUS CEMEHH Kak
OTHOCHUTEJIbHYIO YacTOTY:

78
P(A)=W(A)=—=0,78.
(A=W ()=

HpOLIeHT BCXOXKCCTH CCMAH OIPCACIMM KaK BCPOATHOCTb IpOpaCTaHud CCEMCHHU,
BBIPAXKCHHYIO B ITPOLICHTAX:

P(A) =0,78-100% = 78%.

Crny4aiiHast BeTM4MHa X — YKCIIO TOMAIaHUi B MUILICHbD.
Ona nprHUMAET CIeAYIOIUE 3HAYCHUS:
X =0: o0a cTpeinka He Monajlu B MULIECHb;
X =1: B MHIIEHb NTONAJI TOJBKO OJMH CTPEJIOK: MEPBbIil CTPENIOK MoMNall B MUIIEHb, a
BTOPOW — HET WJIA BTOPOU CTPEJIOK MOIAJ B MULIEHB, a IIEPBBINA — HET;
X = 2: oba cTpenka rmomnajiia B MUIICHb.
ITo ycmosuro pP; =0,6; p, =0,8. Torma ¢; =1—-p; =0,4;, 9, =1-p, =0,2.
Haiinem BeposiTHOCTH TOTO, YTO Ciiy4aiiHasi BeaIu4MHa X MPUMET COOTBETCTBYIOLIHME
3HAYCHUS:
P(X=0)=q;-9, =0,4-0,2=0,08;
P(X=1)=p;-9,+0;-p, =0,6-0,2+0,4-0,8=0,44

P(X=2)=p,-p, =0,6-0,8=0,48.

CocTaBuM 3aK0H pacipeacacHus CJ'Iy‘lElfIHOfI BEJMYUHBI X:

X 0 1 2
P 0,08 0,44 0,48

n
Venosue Y Pi =1 semonnserca: 0,08 + 0,44 +0,48 = 1.

i=1
BbrunicnuM 0CHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU CITy4yallHOM BETUUYHMHBI X.
MareMaTnyeckoe 0KHIaHUE:

MX)=0-0,08+1-0,44+2-0,48=14.
Hucnepcus:
D(X) = 0%- 0,08 + 12- 0,44 + 2% - 0,48 — 1,4 = 0,4.

CpenHee KBaipaTHUECKOE OTKIIOHEHHE:

o(X)=,/D(X) =404 ~0,6325.
CocrtaBuM QYHKIIUIO pacTIpeeIICHHs] CITYIaifHOW BETMYUHBI X:
Ipu X<0: F(x)=0;
mpu 0 < x<1: F(x)=0,08;
mpu 1< x<2: F(x)=0,08+0,44=0,52;
mpu 2<X<3: F(x)=0,08+0,44+0,48=1.

Taxum o6pa3oM, GyHKIUS pacupeeeHUsI UMEET BUJI:
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0, mpu X<0;
0,08, mpu 0<x<1;

F(x)=
0,52, mpu 1<x<2;

1 mpu X > 2.

[TocTpouMm (pyHKIMIO pactipeneneHns BEpOSTHOCTEH:
A
p A

1t - —
0.52 k-------- —

ITocuntaem cHayaja riIaBHBINA OIpeaACIUTECIIb CUCTECMbI A, BOCIIOJIb30BAaBIIUCH CJIICAYIOIINM
IMpaBUJIOM BBIYHCIICHHA OHpeHCHHTCHCﬁ TPETHEI'O IMOpAAKaA:

a, a, q;
dy Ay Ay |=ay & % —a, L B + a5 Lo 8z .
a. a. a dy, Qg dy; Ay dy; Ay
31 Gz dg3
1 -21
V Hac A=|2 1 3|=1(1-12)+2(2—9)+1(8—3) = 20.
3 4 1

Tax xak A # 0, nenaeM BBIBOJ O TOM, YTO CUCTEMA UMEET €IMHCTBEHHOE PEILICHUE.
J151s ero oThICKaHUs BBIUKMCIMM BCIIOMOTaTeNbHbIe onpeaenutenu Ax, Ay, Az.

4 -2 1
Ax=|5 1 3|=4(1-12)-(-2)(5+6)+1(20+2)=0.
-2 4 1
1 4 1
Ay=12 5 3|=1(5+6)-4(2-9)+1(-4-15)=20.
3-2
1 -2 4
Az=12 1 5 |=1(-2-20)-(-2)(-4-15)+4(8-3)=-40.
3 4 -2
Janee, Bocnonb3oBaBmuch popmynamu Kpamepa, okoHUaTEIbHO MOTYYHM:
A A A

I/IBBCCTHO, 9TO 3HAYCHHUA CKOPOCTU U YCKOPCHHUA MaTCpHaHBHOﬁ TOYKHU B HCKOTOpBIﬁ
MOMCHT BPEMECHHU ABJIAIOTCA COOTBECTCTBCHHO 3HAYCHUSAMU B 3TOT MOMCHT nepBoﬁ n BTOpOfI
IMPONU3BOJHBIX (I)yHKL[HfI, 3a;[a10mel71 3aKOH U3MCHCHUSA ITYTH.
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s'(t) = 12— 6t° + 1; v(2) =5'(2) = 73 (en. ckopocTH),
s''(t) = 36t% — 12t; a(2) = 5"'(2) = 120 (KB. yCKOpeHHUs).

1) ObnacTpio onpenencHus TaHHOW (YHKIIUU SBISIFOTCS BCE JCHCTBUTENbHBIC 3HAYCHUS
aprymenTa x, To ectb D(Y): xe(—oo; o), a 370 3Ha4YuT, 4TO (QYHKIUS HENpEepbIBHA Ha BCEil
YKCIIOBOH NMPsIMOH U ee rpaduK He UMEET BEPTUKAIBHBIX ACUMITOT.

2) Uccnexyem GyHKLHNIO HA SKCTPEMYM U MHTEPBaJIbl MOHOTOHHOCTH. C 3TOM 1EbI0
HaiiileM ee IPOU3BOJIHYIO U IIPUPABHAEM K HYIIIO:

1 _, ,
Y':Z(3X +18x + 15): X’ +6X+5=0.

Pemas monydeHHOE KBaJpaTHOE YpaBHEHHE, JE/IaéM BBIBOJ O TOM, 4TO (DYHKIIHSI HMEET
JIBe KpUTHYECKHE TOYKH 1-ro poma x1 = — 5, xo = — 1. PazbuBaem obnacte onpenencHus
STUMU TOYKAMU Ha YacTU U MO H3MEHEHHUIO 3HaKa MPOU3BOAHOW B HUX BBISABISEM
MPOMEKYTKH MOHOTOHHOCTH M HaJIMUKe IKCTPEMyMa:

X (~o0; — 5) -5 (-5;-1) -1 (-1; + )
f(X) + 0 — 0 +
f(x) » max N min P

1
Ymax = Y(-5) = " [(-5)° + 9(-5)° + 15(-5) - 9] = 4;

1
Ymin =Y(-1) = 7 [(-1)° + 9(1)° + 15(-1) - 9] = -4

3) Onpenenum Touku neperuda rpaduka GyHKIUN U UHTEPBAJIBI €70 BHITYKJIOCTH U
BOTHYTOCTH. J[J1s1 TOT0 HaiiieM BTOPYIO TPOU3BOAHYIO 3aJaHHON (YHKIIMU U TIPUPABHSIEM
€€ K HYJIIO:

1
y”:Z(6x+18);x+3:0; X =-3.

Wtak, pyHKIMS UMEET OJHY KPUTHUECKYIO TOUKY 2-To poaa: x = —3. Pa3zoObeM oOnacthb
OTpeieNIeHus TOJIYy4eHHONW TOYKOW Ha YacTH, B KQKJOU U3 KOTOPHIX YCTAHOBUM 3HAK BTOPOH
IIPOU3BOHOM:

X (~o0; — 3) -3 (-3; + )
() - 0 +
f(x) T.IL.
3HaueHue x = — 3 sBiseTcs aOCUUCCOM TOUKH mepernda rpaduka GYHKIMU, a OpAUHATA

3TOM TOYKH
1
y(-3) = 2 [(=3)® + 9(=3)? + 15(-3) — 9] = 0.

4) BeisicHuM Hanuuue y rpaduka 3agaHHON (QYHKUIUH HAaKJIOHHBIX acUMNTOT. Jls
OIIpEeJICTICHHUS TapaMeTPOB YPaBHEHHUS aCUMIITOTHI ¥ = kx + b Bocmonib3yemcs popmynamu

- f(x) .
k=Ilim —— ;b= lim (f(x)—kx).
X—wo X X—»00
HNmeem
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L3 1 9x2 +15x - 9)
k= lim — im Lx? +ox+15-2) = 0.
X—>00 X X —>00 X
Taxum obpaszoM, y rpaduka 3a1aHHON (PYHKIUU HAKIIOHHBIX aCHMIOTOT HET.
5) Jlns moctpoeHus rpaduka B BEIOpaHHOH cHCTeME KOOPIMHAT M300pa3suM TOYKH
makcumyma Ai(— 5; 4), munumyma Ay(— 1; — 4), nepernda As(— 3; 0) u TOUKy nepeceyeHus

rpaduka ¢ ocbto Oy A40; — %). C y4eToM pe3ysIbTaToOB MPEIbIAYIIUX HCCICIOBAHUI

TIOCTPOUM KPHUBYIO (pHC. 2).

6) Haitnem HamOomplliee 1 HAMMEHBIIIEE 3HAUYCHUS 3aJaHHON (YHKIIMMA Ha OTpe3Ka [—
3; 0]. Inst aToro mocuntaeM 3HaueHUsS (YHKIIUU HA KOHIIAX 3TOTO OTPE3Ka U B KPUTUUECKUX
TOuYKax 1-ro poaa, monaBIIMX Ha OTPE30K, U CPABHUM PE3YJIbTATHI:

(D=0 M= 40)= .
OueBuHO, mi_n f(x)=-4; max_f(x)=0.

7

YK-1.3. PaCCManl/IBaeT BO3MO’KHBIC BAPHAHTHI PCIICHUS 3aJavdd, OHCHHUBastT UX JOCTOMHCTBA U
HCAOCTATKH

IlepBbIii 3Tam (MOPOroBOil ypPOBEeHb) — MOKa3biBaeT C(HOPMHPOBAHHOCTL IOKA3aTeJs
KOMITETEHIUH «3HATb»: OCHOBHBIE IPHUEMBI JI0KA3ATENBCTB TEOPEM M MATEMATHUYECKUX YTBEPKICHUM,
METOABl MaTeMaTHYECKOr0  MOJEIUPOBAHMS, TEOPETUYECKOTO, MPUMEHSAEMBIC I  pELICHUs
npodeccuoHanbHbIX 3a7a4

TecroBble 3a1aHUs 32AKPBLITOI0 THIIA

1. Touka xo Ha3bIBACTCs TOUKOM pa3pbiBa 2-ro poja, eciu: (gpibepume 00un eapuanm omeema)

a) IIm f(x)= lim f(x)=0;

)
X—x9—-0 x—x0+0

6) lIm f(xX)=c0 wm lim f(X)=00;
X—xg—0 X—xg+0

gy Im f(x)= lim f(x);
X—x9—0 X—>xg+0

oo lim f)= lim f(x).
X—>x9—0 X—xg+0
2. OmnpeneneHuIo MPOU3BOIHON COOTBETCTBYET BhIpaxkeHue: (gvlbepume ooun eapuanm omeema)
.o AX
a) y'= lim —;
Ay—0 Ay
A
6) y'= lim _y;
Ax—0 AX
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'= lim Ay:
®) y AX—0 y;

3. ®dusnuecKkuit CMBICI MPOU3BOHOM 2-T0 MOpsiaAKa: (8blbepume 00un eapuanm omeema)

4. YpaBHEHHE HAKJIOHHOW aCUMIITOTHI UMEET BU: (8bi6epume ooun eapuarm omeema)

Ay
r = —.
)y Ax
a)y" =v;
6y =k
By =a;
r)y" =dy.
a)y =kx +b;
6)y="b;
B) X = b;
r)y=0.

5. O6iiee ypaBHEHHE PAMOI ONPEIEIICTCS YpaBHEHUEM BUIA: (6bi6epume 00un eapuanm omeema)
a) A(x —xo) + B(y —y0) = 0;

X
0) —
a

+X=l;

B)Ax + By +C =1,

r)Ax+ By + C=0;

Kimroun

SHEI RN L

RN I--Hie e

6. Hpoqumaﬁme meKcm u ycmaHosume coomeemcmeue
HpI/I peuIeHuC 3a1a4 ¢ BEKTOpAaMH, Ba)KHO 3HATH OCHOBHBIC IOHATUA WU OIPCACIIHUA. CooTtHecure
IMOHATHUEC C OINPECACIICHUCM, KOTOPOMY OH COOTBECTCTBYCT

ITousTe Ornpenenenue
1 BEKTOD a) | OTpe30K, Hauajao U KOHEIl KOTOPOTO COBIA/IA0T;
2 HYJIb-BEKTOD 0) | HampaBJIEHHBIH OTPE30K;
N KOTOpBIE, O Y TIPUBEIEHHBIMU K 001IIeMy Havas
3 €IMHUYIHBIA BEKTOP B) DbIS, DYAYHH NPHBEN i teMy Y
JIeXKaT B OJTHOM TJIOCKOCTH;
4 KOJUTMHEApHBIE BEKTOPHI | T') | BEKTOP, AJIMHA KOTOPOTO PaBHA €IUHUIIE;
BEKTOPHI, JISXKAINE Ha MapaUIeTbHBIX MPSIMBIX (HIH
5 KOMIUTaHapHbIE BEKTOPHI | 1) o .
Ha OJTHOU MPSIMOIA);
€) | BEKTOPBHI, JIeKaIe Ha IEPICHANKYIISIPHBIX MPSIMBIX.
3anumuTe B Ta0IHIy BEIOpaHHBIE OYKBBI O] COOTBETCTBYIOIUMU UG paMu
1 2 3 4 5
0 a r i} B
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Bropoii 3ran (NMpOoABMHYTHIH YPOBEHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKa3aTessi
KOMIIETEHIIUH «YMeTb»: BBIOMpaTb M HCIOJIb30BATH HEOOXOJUMBIE METOABl MaTEeMaTHYECKOro
MOZICIIMPOBAHUSA, a TaAKXKE Ta6JII/II_IBI U CIIPpaBOYHUKH, AOBOAUTHL PCHICHUC 3adavd 0 IPHUEMIICMOI'O
(4ucI0BOro) pe3yibTaTra U OLEHUBATh €r0 JOCTOBEPHOCTD

w

3ajanusi 3aKpHITOro TUINA (BONPOCHI JJIf OIIPOCa):
Kanonnyeckoe ypaBHEHHE TpsMOM, mpoxoxsimei uepe3 Touky A = (0,1, —2) u Hampapustommii

BekTop {3, —5,7} umeer BuI. ..

JleiicTBUTENBbHAS YaCTh MPOU3BEICHUSI KOMIUIEKCHBIX Yucen z; = 2 — 3i u Zz, = —5 + 7i paBHa...
Monyis Bekropa S = {1, —2,3} paseH...
OO0beM Tena, MOJMy4yeHHOro BpamieHueM BOKpyr ocu OX ¢urypbl, OrpaHUYEHHON JMHUSAMU

y = —4x3,x = 0,y = —4 paseH...

o

,\
- —
AN N \ N

WA >

_+*€ i -
|
&

5. CKalspHOE [IPOM3BE/ICHHE BEKTOpoB & = 50+ J + 4k ub = j — 27 + 3k pasHo. ..

Kunroun
1. x y—-1 z+2
3 -5 7
2. 11
3. |14
96 5
7 T Ky0. e
5. 3
Tpernii 3Tan  (BBICOKMH YpOBeHb) — MOKa3biBaeT C(POPMHPOBAHHOCTH

KOMIICTCHIUHN «KUMETHh HABBIKW»: OLICHUBATh U aHAJIU3UPOBATH HOJ'Iy‘lCHHI:IfI pe3yiabTar

w N

d

Pacuyernas padora:
z

z=x%-¢’, x=sint, y=t:, —="?

d

Beruucnuts miomans GUrypsl, orp

t

AHUYCHHOW JIMHUSIMHA ) = ¥+ dx,y=x+4
X+3

Bbruucnuth uHTErpan GyHKIUuu I

. NX+4 -2
Beruucimts lIm ——M—

x—0 X

dx.
NXE4+2X+2

nmorkasareJis
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11 1

D e TR

+ +ot——————+
o @2n- 1)-2” 3.2° 5.2° (2n-1)-2"
Kunroun
1'I/I du ou dx ou dy ou dz
CIIOJIB3YA — = —-— , [10JIy4acMm
dt  ox dt aydt oz dt”
du 8_u % ou dy ou %
dt  ox dt oy dt oz dt
dz 3 3 3. .
Taxum o0pazom, i 2xe" cost + x%e" 3t* =¢' (Sln 2t +3t*sin? t)
2. | Ilmomanp S GUrypel, OTpaHUYCHHON CBEPXY U CHU3Y I'padMKaMi HETIPEPBIBHBIX QYHKIMNA Y
=f(X) uy = ¢ (X), nepecexaromUMuCs B g
TOYKax ¢ abcruccaMu x = a U x = b,
ompezaensercs mo Gopmyie
b
= [[f(x) - o(x)] dx
a
JI71si HaXOXKACHUS TOUYCK MePECCUCHUS
JAHHBIX JIMHUH peliacM CUCTEMY
YpaBHEHUN 1
y=x2+4x > Py g
y=x+4
x2+4x=x+4, x2+3x—4=0,
oTkyna x1 =—4, x; = 1.
[Momyunm:
3
S= j(x+4 X% —4x)dx = j (4-3x—x?)dx = 4X—3L—X— =
24 24 2 31,
3 1 48 64
_4-3_1,16,88.04 590
2 3 2 3 20glwen)
3. 1
J-X—+3 [(X +2x+2) 2x+2] J‘2(2x+2)+2dX:
VX +2X+2 VX +2X+2
J. 2X + 2 dx +2.[ 1Id(x +2x+2) 2.[ X 3
VXE 42X+ 2 VXP 42X+ 2 NXZ 42X+ 2 Jx+1D?2 +1

= 2'\/X +2x+2+2j\/@ VX2 42X+2+2-In|x+1+(x+1D)? +1|+C =
X+1)% +1

=VX?+2X+2+2In|x+1+/x* +2x+2|+C.

5. I/ICCJ'IC,Z[OBEITB CXOOUMOCTH pdaa, MpUMCHIA HCO6XOI[I/IMBII‘/1 MMpU3HaK CXOAUMOCTU U IMPU3HAKU CPABHCHUA
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4. 0

3I[er TAKXKC HCOMMPCACIICHHOCTD THUIIA — . I[OMHO)KI/IM YUCIUTCIIb U 3HAMCHATCJIb Ha

BLIPAJKEHUE (\/ X+4 + 2), a 3aTeM IpeobpasyeM ApoOb:
NX+4 -2 (\/x+4—2)(\/x+4+2) X+4-4

lim = [lim = |lim

X0 X X0 X(M+2) x>0 x(\/m+2)

) X . 1 1 1
= lim = lim

x>0 x(\/x+4+2)_x—>0 Jx+4+2 242 4

HaxomuMm iy, a, = lm 1 — (. Heobxoaumplii Ipu3HAK CXOAUMOCTH s
n— n>o (2n—1)-2"

BBITIOJIHSICTCS,, HO JUIS PEIICHUS BOIMPOCAa O CXOAMMOCTH HYXHO TNPHUMEHHTHh OJIMH W3
JIOCTAaTOYHBIX MPU3HAKOB CXOAUMOCTH. CpaBHUM JIaHHBIM PSI C PSIOM T€OMETPHYECKOU
MIPOTPECCUH

1 1 1 1

e e SR el OO

2 2 2 2

KOTOPBIN CXOJIUTCS, TaK KaK q= 1/ 2<1.

CpaBHuBasi 4ieHbl JAaHHOTO psAa, HAauMHAas CO BTOPOrO, C COOTBETCTBYIOLIMMH
YJIEHAMHU T€OMETPUYECKON IIPOrPECCHH, ITOITYYUM HEPABEHCTBA

1 1. Lt 1 1. : 1 - 1,
- < — ey Ly iy — L,
3.22 22 5.2° 20 7.2 2t (2n-1)-2" 2"

T.. WIEHbl JAHHOTO psJa, Ha4yMHasg CO BTOPOrO, COOTBETCTBEHHO MEHbIIE YICHOB
TE€OMETPUYECKOTO psiia, OTKyJda CJIEIyeT, YTO JAHHBIA PAJ CXOAUTCs (TIEPBBIA MPU3HAK
CpaBHEHMS).

YK-1.4. Onpenensier 1 OlleHNBAET MOCJIEICTBUSA BO3MOKHbBIX PellIeHU 32/1a4u

IlepBbIii 3Tam (MOPOroBOil ypPOBeHb) — MOKa3biBaeT C(HOPMHPOBAHHOCTL IOKA3aTeJs
KOMITETEHIUH «3HATb»: OCHOBHBIE NPHUEMBI JI0KA3ATEIBCTB TEOPEM M MATEMATHYECKUX YTBEPKICHUM,
NPUHIUIBI U METOJbl MOMCKA, aHaNMW3a M CHHTe3a WHpopMmanuu. [IpMHIUOBI U METOJBl CHCTEMHOTO
OAX0/a.

TecToBblIE 3aJaHUA 3aKpPbITOIo TUIIA

1. HecoOCTBEHHBIM HHTETPAIIOM HA3BIBAIOT. .. (VKaAJCUMe 8Ce NPABUIbHbLE 8APUAHMbL OMEENO8)
a) ONpEIeNIeHHBI UHTErpall, y KOTOPOT0 XOTs Obl OMH U3 €ro MPeesIoB OECKOHEYEH;
0) ompeesieHHbIN HHTErpall, y KOTOpOro 00a ero npejena 6eCKOHeUHbI;
B) OIpe/eNeHHBI HHTETpall OT HEOTPAaHUUYEHHOUN (PyHKUINU;
I') HeolpeeeHHbIN NHTErpajl OT OrpaHUYEHHON (QYHKITUH.

2. Panrom matpuibl Ha3bIBaeTcs. .. (6blOepume 0OuH eapuanm omeema)
a) MUHUMAaJIbHOE YHCIIO TUHEHHO HE3aBUCUMBIX CTPOK MJIM CTOJIOIOB MATPHIIBL;
0) MakCHUMaJIbHOE YUCIIO TUHEHHO 3aBUCUMBIX CTPOK MJIM CTOJIOIIOB MAaTPUIIBL;
B) MUHUMAJIbHOE YUCIIO JIMHEWHO 3aBUCUMBIX CTPOK HJIM CTOJIOII0B MaTpUIIbI;
I') MAaKCUMAaJIbHOE YUCIIO TMHEHHO HEe3aBUCUMBIX CTPOK HJIM CTOJIOIIOB MAaTPHIIbI;
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3. Bamuch yKca B BUIE Z = X + Yi Ha3bIBAeTCs ... (6b10epume ooun eapuanm omeema)
a) anreOpanyeckoit popmMor KOMIUIEKCHOTO YHCIIa;
0) moka3zaTeabHON GOPMOI KOMITJIEKCHOTO YHCIIA;
B) 9KCIIOHEHUIMAILHOW (POPMOI KOMITJIEKCHOTO YMCIIa;
T') TPUTOHOMETPUYECKOH (POPMOiIl KOMIUIEKCHOTO YHCIa;

4. YcnoBue mapalIeIbHOCTH JIBYX MPSMBIX, €CJIH MPSMbIC 3a/1aHbI OOIIUMU ypaBHEHUSMU, UMECT BUI:
(6v16epume ooun eapuanm omeema)

1

a)k, = ——

A2 Bk1
6) a2
A; B,

B) didp + BBy = 0
r) A1A2 - B1B2 =0

5. I'eomeTpryeckoe MECTO TOUYEK, PABHOYAAJICHHBIX OT (PMKCUPOBAHHON TOYKH, Ha3bIBAEMOH (POKYCOM H
(bUKCUPOBAHHOW MpPSIMOW, Ha3bIBAEMOW IMPEKTPHCOM, Ha3bIBAeTCs...(6biOepume o0un  eapuamnm
omeema)

a) OKPY>KHOCTBIO;
0) auuIIcOM;

B) rUnepO0II0ii;
T) mapaboioi;

Kiroun
1. a,0,B
2. r
3. a
4, 0
5. r

6. IIpouumaiime mexkcm u ycmanosume coomeemcmaeue
HpOBepI/ITB paa Ha CXOAMMOCTb MOXKXHO Pa3jIMYHBIMU MCTOAAMHU, KOTOPEIC 3aBUCAT OT BHJA psAa.
CooTHecHTe MOHATHE C aNredpandecKoi 3aIKChI0 psiaa, KOTOPOMY OHO COOTBETCTBYET

[MonsTue Anrebpanueckas 3anmch
YHCIIOBOM € e
1 IPOM3BOJILHBIMHU a) Z fn(x)
YJICHAMH n=1
oo
YU CIOBOU -
2 o |9 | DD,
3HAKOUYePETyIOLTHICS;
n=1
oo
3 (GYHKIIMOHATBHBIIH B) Z a,x"
n=1
oo
4 CTETIEHHOM. r) Z an
n=1
oo
D | ) c(-ar
n=1
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3anummre B Ta0IUIly BEIOpaHHBIE OYKBBI [10JI COOTBETCTBYIOIUMH LU paMu

1 2 3 4
§) a B
Bropoii 3Tan (MPOABHHYTBHIA YpPOBeHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH MMOKAa3aTeNst

KOMIICTCHIHUA «YMETb»: BBI6I/IpaTB U HCIIOJIb30BAaTh H606XOI[I/IMBIG MATEeMAaTHYCCKUEC MCETOJAbBI U
BBIYUCIIUTCIIBHBIC CPCACTBA, JOBOAWUTH PCIICHHUEC 3aJadd OO IMPUCMIIEMOI'O (‘-II/ICHOBOI‘O) pe3yiibTara u
OLCHUBATH €I0 MOCICACTBHUA BO3MOXKHBIX peH_IeHI/Iﬁ 3aJa4un

3agaHus 3aKpBITOro TUIA (BONPOCHI IS ONIPOCa):
1. Banucate ypaBHEHHE IUIOCKOCTH, TPOXOJAINEH dYepe3 TpH TOYKM C  KOOpAMHATAMHU
(=120, (12D n(2-11).
2. Jlanbl MaTpunpl A = (; _52) uBb = (_22 _35) Beruncauts 24 + B?
3. Cepemunoii orpeska AB, ecmu A(2;4;7) v B(2; 8; —1) siBiisieTcst TOUKA ¢ KOOPANHATAMH. . .
4. Ecnu mpsiMasi iepecekaetr ocu koopauHat B Toukax A(3;0) u B(0; 8), To ee ypaBHEHHE C YIIIOBBIM
KOd(QPHUIIMEHTOM UMEET BHI. ..

5. Unrerpan | 1:2;}( paBeH...
Kiroun
1. 3X+y-6z2+1=0

4 5
2. (4 _1)
3. (2;6;3)

8
4. y=-3% +38
X
Tpernii 3Tan  (BBICOKMIl yYPOBEeHb) — TMOKa3biBaeT CGHOPMHPOBAHHOCTL MOKA3aTeNs

KOMIICTCHIUMN «HUMETbh HABBIKH»: MNPUMCHCHUA KOJIUMYCCTBCHHOI0O MW KAa4YC€CTBCHHOI'O aHalIM3a
MaTeMaTH4eCKOMH I/IH(I)OpMaLII/II/I I PCIICHU A HpOCI)CCCI/IOHaJ'ILHLIX 3agaq

Pacuernas pabora:
1

1. Hccnenosath GpyHKIUIO HA HENPEPHIBHOCTD, CIEIATh CXEMATUYECKHUI YEPTEK y = 2 3-X.

2. IIporeHT BcxoxkecTu ceMsH mieHuIsl paBeH 90%. Haiitu BeposaTHOCTh TOT0, uTo U3 500 mocesHHBIX
ceMstH B3ouayT oT 400 no 440 cemsH.

3. Haiitu o6uiee penienue (o6umii naTerpan) qudpdepeHuai-Horo ypapuenus )’ =
X -y
4. CraHok-aBTOMaT W3roTaBiuBaeT Imapuku. Illapuk cuuTaercs rogHBIM, €CIM OTKJIOHEHHE X €ro
JIMaMeTpa OT TMPOEKTHOTO pa3Mepa MO abcomoTHOM BennuuHe MeHbine 0,9 Mm. Cuwmras, 4to
cllydaiiHas BeIMYMHAa X paclpejesieHa HOPMaJbHO C HYJIEBBIM MaTeMaTHYECKUM OKUJIAHUEM H CO
CPEIHUM KBaJpaTUYECKUM OTKJIOHEHHEM G = 0,5 mM. HaliTH, CKOJIBKO MPOLIEHTOM TOJHBIX HIAPUKOB
M3TOTOBJISIET CTAHOK-aBTOMAT.
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X
5. Haiitu uarerpan js—dx

x -1

Kiroun

1.

IIpu x=3 ¢yHKIUS HE ompeiesieHa, CIEIOBATEIbHO OHA HENpEepbIBHA B 3TOI TOYKE.
Beraucnsiem npeeisl QyHKIMY cjIeBa U crpasa oT Touku X = 3. [Tomyuaem

1

lim 2% = +o0, tak kax liM —— = o0;
X—3-0 x-3-03 _ x vA :
1 1 |
lim 23* =0, tak kax lim —— = —o0. :
X—3+0 Xx—3+0 3 —X |
Jliist MMOCTPOCHUS rpadguka !
] I
JOMOJHHUTENIFHO BEIYMCISIEM  cmmciceceoooo . ;7___
) . | | : -

. o of 1 23

lim 2% =1 u lim 2°*> =1. :

X—>—©0 X—>+0

Touka X = 3 SABJIACTCA TOYKOM
pa3pbiBa BTOPOI'O poaa. CocraBisieM cXxeMaTUYeCKUM UCPpTECIK

2. ITo ycnosuio 3anaun N =500; p=0,9; q=0,1;
Nnpg=45> 20, no3ToMy MOXHO IPUMEHUTH HHTETPATBbHYIO Teopemy Jlamnaca.
Eciin BeposTHOCTh HACTYIICHHS COOBITUS 4 B KaXKJIOM M3 /1 HCIBITAHUI MMOCTOSHHA U
paBHa P, TO BEPOSTHOCTh Pn(aS k Sb) TOro, uTo cobmriTie A B TAKUX HCHBITAHUAX
HACTYIIAT HE MCHee g pa3 u He Gomee D pas ompeaensercs Mo MHTErpaibHON Teopeme
Jlanmaca ¢popmyroit (2.8):
P.(a<k Sb)z@(xz)—@(xl).
Haiinem snauenus X| u X9 no dpopmysam (2.10)
a—-n 400-500-0,9 b-n 440-500-0,9
x, =3P _ — 745 x=""P_ __149.
Jnpgq +/500-09-01 Jnpg +/500-0,9-01
Torna P, (400 <k < 440)~[@(-1,49)— @(-7,45)| =[- @(1,49)+ @(7,45)| ~
~(—0,4319+0,5)~ 0,0681.
Orser: 0,0681.
3. 2xy .
IlpaBas wacts ypasHenns f (X, y) = ——— oGmanaer csoiicteom f(Ax, Ay) =
X =y
2(/})6)(/1)/) ~=f(X,y). Tostomy 3amamHoe ypaBHEHHE SBISETCA  OJIHOPOTHBIM
(Ax)" — ()
muddepeHIIMaTbHBIM ypaBHEHUEM TepBoro mnopsnaka. CoBepimuMm 3aMeHy u = —, TIe u —
X

HekoTopass GyHKIUS oT aprymenra x. Orciona y = u x, ' = u'x + u. McxogHoe ypaBHeHue
nproOpeTaeT BUA
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2x-ux  2u

u'x+u=
xP—u’x®* 1-u’®
I[TpomosmkaeM peoOpa3oBaHMs:

, 2u 2u—u+u’ ul@+u®) du u@+u?)
ux= ; U= 2 = 7 o XK=
1-u 1-u 1-u dx 1-u
[Ipou3BoIMM pas/eieHue epEMEHHBIX:

(1-u®)du _ dx
u@+u?)  x
Hocne I/IHTGI‘pI/IpOBaHI/ISI o0enx yacTeit ypaBHeHI/ISI HonyqaeM
I1+u2 J. 2u’du u|- I
u@l+u ) u(1+ u )
dx

du—ln|u|—ln(1+u )+InC;

—In|x]|.

Takum o6pazom,
Inu-In(1 + u?) + InC =In|x|;

In[C u 2}=In|x|.
1+u

[Torenuupys, HaxoAUM

u Y C-x
C =X W CLK:X; Z—yzzx.
1+u 1+ X +y
Wrak, oOmuii MHTErpan HCXOIHOTO YpPaBHEHUS IPUOOPETAET BUJL
Cy=x*+

rae C — Mpou3BOJIbHAS MOCTOSTHHAS.

Bocnonb3yemcs (opMyInoi Uit BEIYHUCIEHHSI BEPOSTHOCTH 3aJJaHHOTO OTKJIOHEHUS HOPMAJIbHO
pacrpeneneHHoN CITy9aifHOW BETMYMHBI X OT €€ MaTeMaTHYECKOTO OKUIaHUs P(X - qa|

<g) ZCD(EJ,
c

rie a = M(X), 6° = D(X), ®(x) — pynkrms Jlamnaca.
ITo ycnoswuio 3amaun a = M(X) =0; 6 =0,5; € = 0,9; mostomy

0,9
P(|X]<0,9)=2® = 2d(1,8).
(1 X1<0,9)= (05) (1,8)

)

ITo tabmune 3HaueHwit Qynkuuu Jlamutaca (cM. mpunoxenue 1) Haxomum D(1,8) =

0,4641. Torma P(|x|<0,9) =2 -0,4641 = 0,9282.
Takum oOpa3om, cTaHOK-aBTOMAT U3roToBIIAET 92,8% ro/IHBIX NIAPUKOB.

2
Pa3oXnM 3HAMEHaTeNTb Ha MHOKHTETH x° — 1= (x — 1) (x* + x + 1).

_ X 4 N Bx+C
¥ -1 (c=D(*+x+1) x-1 x*+x+1

Tornma

OcBoGox1aeMcst oT 3HaMeHatelst: x = A (x° + x + 1) + (Bx + C)(x — 1).
Teneps npupaBHsieM KOYPHUIMEHTHI IPU OJTMHAKOBBIX CTENEHSIX X!
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x*|0=A4+B;, A=-B;
x'|1=A4-B+C;
x°|0=4A-C; A=C.

1
W3 BTOporo ypaBHeHust noiaydaeM: 1 =4+ A+ A4 =34, A= 5

1 1
Orcrogad=—-—;B=——-;C=—,
3 3 3
CrnenoBartensHO,
l 1
j dx_j 3 dx+j :1|n|x—1|+1jL+1dx.
2+x+1 3 37 %% +x+1
, 1 1 3 3
Bocrionb3yeMes paBeHCTBOM x° +x + 1 =x2 +2 - —x+ — + — = (x + = )* + —.
2 4 4 4
IToce 3amensl mepeMeHHol t=X+ —,dt=dx, x=t—- —, wumMmeem
—t+1+1
3 x2+x+1 - 3 - - 3 E 3
x+§ +Z 4 ta +4
1 3 1 2 2t 1 1 3 1 2X+1
—ZIn|t*+= |[+=-—arctg—+C =—=In| (x+=)* + arct +C=
6(4)2Igf 6[(2)4}IQI

1 2x+1
—ZIn[x? + x+1]+ arct +C.

OueHoYHBIE CPeCTBA A5 MPOBEICHUS] IPOMEKYTOUYHOM aTTeCTANNU

[TpomexyTouHas arrectanusi mpoBoauTcs B (opMe 3adera B 1 cemecTpe M SK3aMeHa BO 2
ceMecTpe.

TecroBble 3a1aHUA K 324€Ty
Bvibepume 00un unu HecKOIbKO npaguibHblX 0OMEenos

1. YrnoBoii koapduument npsmoit 2y = 4x - 10 paseH ...

a)k=1/2
0) k=2
B)k =14
r k= -10

-2 3\(1 2
2. IIponsBeneHne MaTpHil 1 4/\3 1] pasHO...
7 -1
a)(13 6)
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0) (%73 %)
B)(l% I6)
r) ( 13 6)

2
3. Marpuity, oOpaTHasi JTaHHOM (1 Q |- AMeer Bu1

3 1
a) 1
)
0 -
0)
1 2
3
(2 2)
B)(_1 2
3 3
_g -1
T) 0 2

4. O61iee ypaBHEHHUE TUIOCKOCTH, TTpoxosiieii yepes Touky C(0,3,4) neprneHuKyaspHO BEKTOPY
N = (3, 2,1), umeer Bun

a)3y+4z—10=0
0) 3x+2y+z—-10=0
B) 3x+2y+z—4=0
rN3x+2y+z+10=0
5. KaHOHMYeCKHe ypaBHEHHs MPSAMOA, poxoasmeii uepes Touky M (4;3;—1) mapaniensao BexTopy

c':_l = {— 1;3;1}, HMEIOT B
a)x—l_y+3_z+1

-1 3 -1
5) x+4:y+3:z—1
-1 3 1
5) x—4:y—3:z+1
-1 3 1
x® —
6. [Ipenen Iirr; . paBeH
a) 1l
0) 10
B) 13
r) 12

7. Ecnu B Touke MakcuMmyma QyHKIHs quddepeHipyemMa, To B TOH TOUKe MPOU3BOAHAS (PYHKIUU
a) GoJplIe HyIIA
0) paBHa HYIIO
B) MEHbIIIE HYJIS

8. [IpousBoaHas pyHKIMH Y = X® +5sin 2x paBHa:

a) 3x° + 2C0S 2X
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6) 3X —2C0S2X

8) 3X° 4+ 2C0S X
9. Monysb KOMILIEKCHOTO unciia 3-41 paBeH

a)5
0) -4
B) 3
2-3i
10. Pe3ynpraT 1eaeHUs] KOMILUIEKCHBIX YUCEN —; Pasen
a) —1/2-5i/2
6) 1/2—i/2
B) 1/2-5i/2
11. Ykaxure ypaBHEHUS, KOTOPbIE 33Jal0T Ha IIJIOCKOCTH 3JUIMIIC
2 2
a) L + I 1.
36 20

6) 4x° +y*-16=0
B) X —y* —4Xx+6y—21=0

2 2

Xy
21
r) 9

12. Jlansl napel ypaBHEHUN NPSAMBIX HA IJIOCKOCTH. Y KQXKUTE Mapy WIH Mapbl MapajulesIbHbIX NPSIMbIX
a)4x — 3y +5=0u —2x + 15y +2 =0
6)6x +4y —35=0u3x + 2y +2 =0
B)4x — 3y +5=0u2x —6y +2 =20
rNx—3y+5=0wu3x+6y+2=0
13. A, B, C — paznuuHble KBaJpaTHbIE MATPULIbl OJHOIO MOpPsAKa. YKaXUTE CBOMCTBA omepauuil Haj
3TUMHU MaTpULlaMHU
a) AB=BA
6) A+B=B+A
B) (A+B)+C=A+(B+C0C)
r)(A+B)C=AC+BC
14. Ykaxxute TOUKY UM TOYKH, IPUHAJICKAIINE TIIOCKOCTH, 3aJJaHHON ypaBHEHHUEM
X-y+2z-7=0
a)(3,-2,1)
0)(4,1,2)
B) (-1, 2, 0)
r) (-2,-3,1)

=—= C IINTOCKOCTBIO

Lo X1y 742
15. KoopanHaThl TOUKH TiepecedeHus npsmon | :T

II: 2x —y — 3z + 4 = 0 paBHbI
a) (1,4,-6)
6) (L32)
B) (1,-6;4)

Yemanosume coomeemcemeue Meafcdy J1€BbIM U NPABLIM Cm0]l61/;aMu.

16. YcTaHOBHTE COOTBETCTBHUE MCKAY BECKTOPAMHU U UX B3aUMHBIM PACIIOJIOKCHUEM
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1 a= (2,1, -23); b= (6,—3,9) a) Bekropsl @ uD kommmHeapHBI
_ T T b 0) BekTopel a u D meprneHAUKYISIPHBI
> a=(0,2,-1); b=(0,-1-2) B) Bexropsl aul cosmagaioT
17. YcTaHoBUTE COOTBETCTBUE MEX Y (D YHKIIMEH M 3HAYCHUEM €€ TIPOU3BOIHON B TOUKE X=1
3
X) =X -Inx a) 1
1 Y(X) 5 4
2 y(x)=x*+Inx B) 2
1 r) S
3
3 y(X)=x"+ " 1 3

4 y(x)=2x-x

18. YcraHOBUTE COOTBETCTBUE MEXY YPABHEHUEM MPSMOM U TUIIOM, KOTOPOMY OHO COOTBETCTBYET

Xy a)  YpaBHEHHE MPSIMON «B OTPE3KAX»
1 E - 7 =1 0) VYpaBHEHHE IIPSIMOM C YIIIOBBIM
Koa(purmeHTOM
X B) OOmee ypaBHEHUE TIPSIMOIL
2 y= E - r)  Kanonuueckoe ypaBHeHUe

3 7x-10y—8=0

19. YcraHoBUTE COOTBETCTBHE MCKAY YpaBHCHUCM KpHBOﬁ n €€ TUIIOM

2 2 _ a)  OKPYXHOCTb
1 x+y =16 0)  osmmIc
X2 y2 B)  mapabona
2 E + 2—5 =1 r)  runepbona
3 y?=4x
20. YCcTaHOBUTE COOTBETCTBHE MEKIY MPEICIIOM OC/IEI0BATEILHOCTH U €r0 3HAYCHUEM
. 5n?42n-1 a) 15
1 lim2 e 6 0
oo 2n°+N+5 B)
. nF+7Nn+2 03
2 lim -
n—= 5N +Nn+9
. n*+3n°+4
3 lim———

e N® +4n+5

Hanuwume nponyuieHnoe Cjio60 uiu 4Yuciuo.

21. Ecniu cOOTBETCTBYIOLIUE 3JIEMEHTHI ABYX CTPOK (CTOJIOIIOB) OMPEENIUTENS MPONOPLUOHAIBHEI, TO
OIIpEACIUTEND

22. JleiicTBUTENIbHAS YAaCTh KOMIUIEKCHOTO uncina (2 + i)(3 — 2i) paBHa
23. CKansapHOe IPOU3BENAECHNE BEKTOPOB a = {—l; 3; 1} u b= {1; —4; 2} paBHO
. . [2x—4y=0
24. Ecmu X, U Y, SBISIOTCS PEUICHUEM CHUCTEMbI JIMHEWHBIX alredpandeckux ypaBHEHUN 3 5
x+y=

TO UX Pa3HOCTb X, — ), paBHa
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25.

26.

27.

VYrnoBoit koadduuuent npsmoit 7x-10y-8=0 paBeH (OTBET NpenCTaBUTh B BUAC NECATHYHON IpoOn)

X+
Ocrtpelii yron (B rpamycax) MEXIy HpPSMOR 3 "o~ 1 * WI0CKOCThI0 2X+Z—7=0 pagen

T . . T
6(cosg+|smj

T . . T
2| cos— +1sin—
( 12 12)

Mopnynb KOMIIJIEKCHOTO YUCIa paBeH

28. Touka P (—1; 2; 3) mpuramiexut miockoctu 2x — 4y + Cz — 5 = 0. Torna koagdurnuent C paBeH
29. TIpousBoaHas BTOPOro nopsiaka GyHkuuu: Y = X% -Inx , BTOouke X =1 paBHa
(2 -1 0 1 -1
30. Jlaabl MaTpHUIIbI A= (3 1 4) u B= % é . Marpunia C=AB. Torna snemeHT ¢, paBeH
4 3 2
31. Panr matpunel A=| 8 6 4| paBeH
12 9 6
.t
32. Ipexmen lim - paBeH
x-0 aresin X
33. Uucno Toyek 3kcTpeMyma pyHKIUU Y = x* +3x paBHO
Kimroun

1. 0

2. a

3. 0

4, 0

5. B

6. r

7. 0

8. a

9. a

10. | a

11. | a,0

12. | a,0

13. | 0,B,r

14. | 0

15. | B

16. | 1a,26

17. | 1a,26,3B,4r

18. | 1a,26,38

19. | 1a,26,3B

20. | 10,2a,38

21. |0

22. |8

52



23. | -11

24. |1

25. | 0,7

26. | 45

27. |2

28. |5

29. |3

30. | 17

31. |1

32. |5

33. |2

Bonpocsl qiis 3k3amMeHa

1. Marpunsl. Buger Marpun. [edicTBus Hajg maTpuilamu. DJIEMEHTApHBIE MPeoOpa3oBaHUsl Haj

N

BOXoN U A~W

0.

11.

12.

13.
14.

15.

16.

17.

18.
19.

20.
21.

22.
23.
24,

MaTpPULIAMH.
OcHoBHbIE TMOHATUS M CBOICTBa ompenenurteneil. Beluncnenue omnpepenuteneid 2-ro U 3-ro
HIOPSIKOB.
OO6patHas marpuna. Haxoxxaenue oOpaTHOM MaTpULIbI.
Cucrembl JIMHEWHBIX alreOpanyeckux ypaBHeHUH. OCHOBHbIE OHATHS U ONpeIe/ICHHUS.
Pewienne cucrem nMuHEWHBIX YpaBHEHH MeTo10M Kpamepa
Pemenue cucteM JIMHEHHBIX ypaBHEHHH METOJIOM OOpaTHOM MaTpULIbL.
Pemenue cucreM TMHEWHBIX ypaBHEHHH MeTOI0M ["aycca.
HccnenoBanue cucteMbl Ha COBMECTHOCTb. Teopema Kponekepa-Kanemnn.
OpnHOpO/IHBIE CUCTEMBI JIMHEWHBIX YpaBHEHUHN. DyHAaMeHTaIbHAasl CUCTEMA PELICHUH.
KommnekcHbsle uucna. AnreOpanueckasi, TPUTOHOMETpHYECKass M TIOKa3aTenbHas ¢opma
KOMIIJIEKCHOTO YHCJIa.
I'eomeTprueckass MHTEpIpeTalus KOMIUIEKCHBIX 4Hcel. Moaynb M apryMeHT KOMILIEKCHOTO
qucia.
JlelicTBusT Hajg KOMIUIEKCHBIMM YHCJIaMH B alnreOpandeckoil, TPUTOHOMETPHUYECKOH U
nokazaTesibHOU opme.
®opmyna Myaspa. M3BinedyeHne KOpHs N-I CTEIIEHU U3 KOMILIEKCHOT'O YHCIIa.
MHorounensl u ero genurend. KopHu MHorouwneHa. MeTonabl pas3ioK€HHE MHOIOYJIEHA Ha
MHOKUTEH.
Paznoxxenne mMuHorouneHa Ha Muoxutenu. Cxema ['opuepa. Teopema besy. OcHoBHasi Teopema
anreopsl.
OcHoBHbIE OHATHS CBOOOIHOTO BeKTOpa. JInHEeiHbIe onepanuu Hajl BEKTOpaMU B KOOPIMHATHON
dopme. bazuc B TpexMepHOM MpocTpaHCcTBe. PazinoxkeHne BeKTOpa Mo opTam.
CkansgpHoe NPOU3BEJEHUE JIByX BEKTOPOB MW €ro CBOWCTBA. DBrluncieHue CKalIsipHOTrO
NPOM3BEACHUS BEKTOPOB B KOOPJIMHATHOM hopme.
[IpunoxeHns CKaJsIpHOTO TPOU3BEICHUS.
BekropHoe mpousBeneHuE [BYX BEKTOPOB M €ro CBOMCTBA. DBpluMciieHHE BEKTOPHOTO
MIPOM3BE/IEHUSI BEKTOPOB B KOOPAMHATHOM (opMe.
I'eoMeTpuyeCcKnii CMBICI BEKTOPHOT'O MPOU3BeAcHU. [IpUitoKeHNsT BEKTOPHOTO IIPOU3BENCHUS.
CMemaHHOe TPOM3BEJAECHUE TPEX BEKTOPOB W €ro CBOWCTBA. BBIYHCIEHHE CMENIaHHOIO
NPOM3BEICHUS BEKTOPOB B KOOPJIMHATHOM (hopme.
['eomeTpuyeCKnid CMBICI CMEIIAHHOTO NMPOU3BeNeHU. [IpUIoKeHns CMEIIAaHHOTO POU3BEICHMUS.
Cucremsl koopauHaT. OCHOBHBIE 33/1a41 aHATUTHYECKON FEOMETPUN HA IJIOCKOCTH.
Jluauu mnepBoro mopsiaka. OOmiee ypaBHeHue mnpsMoil. HccienoBaHue oOIIero ypaBHEHHS
IPSIMOM.
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Paznuunble BHIBI YpaBHEHMs MPSAMOM Ha INIOCKOCTH: YpPAaBHEHHE IPSAMOHW C  YIIIOBBIM
kod(durmenTom. YpaBHEHHE TIPAMOH, MPOXOIAIICH uYepe3 MAaHHY0 TOYKY B JIAaHHOM
HaIpaBJICHUU. Y paBHEHUE ITy4Ka NPSAMBIX, IPOXOJAIIMNX YEPE3 JAHHYIO TOUKY.

VYpaBHeHue npsAMoM, NpOXoAsIIed dyepe3 JIBe JaHHbIC TOUKU. YPAaBHEHHE MPSMOU, MPOXOIAIIEH
yepe3 JaHHYI0 TOUKY IapajuleIbHO HAIIPABJIAIOIIEMY BEKTOPY.

VYpaBHEHHE MPAMOM, MNPOXONALICH Yepe3 MaHHYK TOYKY MEPIEHIUKYISIPHO HOPMAJIBHOMY
BekTOpy. HopmanbsHOE ypaBHEHHE ITPAMOM.

B3anMmHOEe pacmonokeHue IBYX MpPsMBIX. YCIOBUSA NApPAJUIENBHOCTH U INEPIEHIUKYISIPHOCTH
JBYX TPSMBIX, TAHI'€HC YIJIa MEXIY ABYMS NpAMbIMU. PaccTosHME M OTKIIOHEHHE OT TOYKHU 10
MIPSMOM.

Kpussbie Broporo nopsaka. OKpy’HOCTb. DJUIUIIC.

Kpussle Broporo nopsaka. ['unepooua.

Kpussie BToporo nopsaka. [Tapabona.

ITnockocts B poctpancTse. O01ee ypaBHeHHE III0cKocTH. HenonmHble o61iye ypaBHEHHS IIOCKOCTH.
Paznmunble Buibl ypaBHEHUs TUIOCKOCTH B IPOCTPAHCTBE: YpaBHEHHE IUIOCKOCTH, MPOXOJAILEH yepes3
JAHHYIO TOYKY, NEPIEHMKY/SIPHO HOPMAJIBHOMY BEKTOPY. YPAaBHEHHE IUIOCKOCTH, IPOXOSIIEH Yepes3
TPH JIaHHBIE TOUKHU. Y paBHEHHUE IJIOCKOCTH B OTPE3KaX Ha OCSIX.

HopmanbHoe ypaBHeHHE IUIOCKOCTH. OTKIIOHEHHE U PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH.

B3anmHoe pacrionoxenue JByX IUIOCKOCTEH. Y CIIOBUS NAPALIEIBHOCTH U MEPHEHMKYIIPHOCTH JIBYX
IUIOCKOCTEN. YTOI MEXKIY IBYMS IIFIOCKOCTSAMH.

IIpsamast B mpoctpancTBe. PaznvuHble BUIBI ypaBHEHHS NpsMOM B IpocTpaHcTBe: KanOoHMYeckue
YPaBHEHUS [IPSIMOM.

VYpaBHeHue TMpsIMOi, TPOXOmAIICH uepe3 JABe JaHHble TOukd. OOIIMEe ypaBHEHHS IPSIMOU.
[TapameTpuueckie ypaBHEHUsI IPSIMOM.

B3anmHOe pacnonmoxkeHue JABYX IpAMBIX B MPOCTPAHCTBE. YCIOBHA MAPAUIEIBHOCTH WU
NEPIEHUKYIIIPHOCTU JBYX NPSAMBIX. YTOI MEXKIY ABYMS IIPSMBIMU.

B3anmHOe pacrnosiokeHue NpsMONM M IUIOCKOCTH B IIPOCTPAHCTBE. YCIOBHS MApauIeIbHOCTH
IPSIMOM U TUIOCKOCTH.

VYcioBust NEpHeHANKYISIPHOCTH TMPSIMOM M IUIOCKOCTH. YTOJI MEXAY MNPSMOM M TUIOCKOCTBIO.
Touka npeceyeHus NPsMOI U MJIOCKOCTH.

[Honstue @pynkunu. CriocoOs! 3aganus GyHKui. OCHOBHBIE CBOMCTBA (PYHKIIHH.

OcHoOBHbIE 35IeMeHTapHble (yHKIMU. DneMeHTapHble pyHKIuN. Knaccudukanus pyHkuumii.
Cnoxwuble pynkuuu. Obpatasle pyHkiun. HesBuble pyHKIi. MHOTO3Ha4YHbIE PYHKIIMH.
IIpenen uncnoBoii nocienoparenbHoOCcTU. [penen Gpynxun. OAHOCTOPOHHKE MPEAETbI.
beckoHeuHO Mainble BEIMYMHBI U UX cBOMCTBA. CpaBHEHNE OECKOHEYHO MaJIbIX BEJTUYMH.
beckoHeyHo Oombile BeIMYMHBI W HX CBOHCTBA. CBSA3b MeXAy OECKOHEUHO MajbIMH U
0EeCKOHEYHO OOJIBIIMMU BETUUYUHAMHU.

OcHoBHbIE TEOpEMBI O IIpenenax. IIepBbiil 1 BTOpol 3aMevaTeNbHbIe TPEAEIB.

[Tonsitue HenpepbiBHOCTH (yHKIMU. Toukn paspbiBa GyHKIUU U UX Kiaccudukanus. CBoicTBa
HENPEePbIBHBIX (PYHKIUHA.

3ajaun, OPUBOJAIIKAE K IOHATHIO NMPOM3BOAHOW. OmpenesneHne M TeOMETPUYECKUH CMBICIT
npou3BoaHON. Jnddepenupyemocts pyHKuuid. [Ipon3BogHbIE BHICIIUX MOPSIIKOB.

Cxema BbIUHCIEHUS TpOoU3BOAHON. IIpoW3BOAHBIE OCHOBHBIX JJIEMEHTApHBIX (PYHKIHH.
Jlorapudgmuueckoe auddepeHnrpoBanue.

[IpaBuna nuddepenunpoBanud. [IpousBogHas cioxHoW U obpatHOW ¢GyHkiuu. [IpousBonHas
HESIBHOW (DyHKIIMU.

[lonsiTue u cBoiictBa nuddepennmana. Ilpumenenue auddepeHnnana B MNPUOIHKEHHBIX
BbIuucieHusX. Jnddepeniuansl BEICIINX TOPSIIKOB.

Bospactanue u yObiBanue ¢yHKIUH. OKcTpeMymbl (yHKuuu. Haunbonbliee M HauMeHblee
3Ha4YeHUs QYHKIIUU Ha OTPE3KE.
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BbImyKkia0cTh ¥ BOTHYTOCTh Tpaduka GyHKIuH. Touky neperuda. ACUMITOTH rpaduKka GyHKIUH.
O6mas cxema uccnenoBanus PyHKIIUN U TTOCTPOCHUS UX TPaduKOB.

[lepBooOpasnas ¢ynkuus. CBolcTBa HeonpenenéHHOro MHTErpana. MHTerpaibl OT OCHOBHBIX
AJIEMEHTapHbBIX (PYHKLIUH.

HenocpencrsenHoe wuHTerpupoBaHue. MHTErpupoBaHHE METOAOM 3aMEHbl IEPEMEHHOM U 110
YacTsM.

WuTerpupoBanue palMoOHaIbHBIX alredpandecKux (yHKIHUH.

[lonsiTe M reoMeTpUyYecKUW CMBICHI oOlpeneiaéHHoro uHrerpana. CBoHcTBa OmpenenéHHOTO
UHTErpaa.

OmnpenenéHHpIi HHTErpal Kak GyHKIMS BepxHero npeaena. @opmyna Herorona-Jleiioauna.

IIpumepbl NpaKTHYECKUX 3aJAHUIN K IK3aMEHY

3 .
Beraucimars npenensr: g) lim (1+ Ej : 6) lim 2sin X
x=0 X x—0 B5x

OxpykHOCTh X2 + y? =100 KacaeTcs JLIHICA B KOHLAX ero 60JbmIoit ocu. COCTaBUTH

ypaBHEHHME 3JUIMIICA, €CJIU €ro dKcLeHTpucuTeT paseH 0,6.
1
Hccnenosars GyHKIMIO Y =2*3  Ha HENPEPBIBHOCTS.
x+2 y z-1 x-3 y-1 z-1
== u = =

-3 4 t 4 2
COCTaBI/ITb ypaBHeHHe OKp}/')KHOCTI/I, HpOXOI[fIIJ.[Cﬁ qepes TO‘le A(2, 6), CCJIN €€ HeHTpOM

Jla"bl psiMbie . [Ipu xaxom t oHU HeprIEHANKYISIPHBI?

saBiigeTcd Touka C (—ZL' 2).

4\ 21
Berunciuts npenenst: a) lim (1+ —j ; 6) lim

X—>0 X — 1 X—»00 X3 + 5
-3 0 0 O
2 2 00
Bpranciuts onpenenuTens:
3-10
-1 5 3 5

Haiitu sKkCrieHTpUCUTET TUIEPOOITBI 25x2% —36y? =900 . ITocTpoutk KpUBYIO.
CoctaBuTh ypaBHEHHE IIIOCKOCTH, KOTOPAs IIPOXOUT Yepe3 TOUKy M (3; -2;— 7) napajuieIbHO
IUIOCKOCTH 2X+ Y —32+5=0.

x+2y+ 7=4,
Pemmth cucreMy TUHEHHBIX YpaBHEHUM 3X—-5y+3z =1,
2X+7y— z=8.
HaifTi 06beM TeTpasapa, OCTPOEHHOro Ha BekTopax: d =1 —2] +K, b =31 +2] +k, =1 -k
x+3y— 4z=5,
Pemmth cucreMy TUHEHHBIX YpaBHEHUN 2x—-3y+ 6z=11,

8x -3y +10z = 21.

1+x -1

Breraucuts npezen: lim >

x—0 X
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14. Haiity moma s napanieaorpaMMa, HOCTPOSHHOTO Ha BEKTOpax d =51 —4] +7K u
b=7+j-2k.

15. CocraButh ypaBHEHHE MapalOIIbl C BEPIIMHON B HaUaie KOOPAUHAT, €cliu ee (JOKYC HaXOIUTCS B
T. F(—5; O). CocTaBUTh YypaBHEHUE TUPEKTPUCHI.

16. UccnenoBaTh Ha HEMIPEPBIBHOCTD B Touke X =0 dyHKIMIO Yy = Berauciauts pabdoty,

3+5
coBepinaeMyio cuioii: F =31 —2] —5k , koria Touka ee NPHIOKEHHS MePEeMeNaeTcs 13
ITOJIOKEHUS A(Z; -3 5) B IIOJIOJKEHHE B(3; —2;—1).

17. JlaHBI TOYUKH A(— 2; 3 — 4), B( 32 5), C(l; -1 2), D( 3 2;—4). BeIr4uciuTh yroia Mexy
BEKTOPaMHU: AD u CB.

Xx+1 2x+1 x+1 2x+1
18. Haiitu npeaensr: a) Iim0 (—Zj ; 6) lim (—Zj :
X— X — X—0 \ X —

N2X+7 -3

19. Boraueauts npenen: lim — .
x>l X+ X—-2

20. JlaHbI TOUKH A(l; —3;—4), B(—l; 0; 2), C(2; —4;—6), D(l; 1 1). OnpenenuTth yroi MexIy
BEKTOpPaMHU AB u CD Haiitu npenensr: a) lim S!n 3X; im % 3

x>0 siN8X " x—0 cOos8X

21. TIpoBepHTs, KoMruTanapHsI i Bektopel @ = (3; 4, 5), b=T +2]+2k u C=(9;14;16).

22. Haiitu pemrenne auddepennuanpaoro ypapaenns XYYy =1— x? ;

23. Haiitu pemenue auddepennuanbaoro ypapaenus (XY — x2)y’ = y2;

3
24. Haiitu pemenne audpepeHnnanbHOr0 ypaBHEHHS y’ Y =X;
X

25. Haiitn penrenue audepenumnansuoro ypapuenus Y — 5y’ + 6y =0;
26. Haiitu penrenue nudpepenunansroro ypasuenus Y —7y' + 6y =12, y(0) =1, y'(0)=4.
27. Haiitu BTOpYIO NpOU3BOAHYIO )" OT GyHKIMH Y = arcsin X.
oX
"k
29. Haiitu HeonpenenéuubIil naTerpan [ arcsin x dx .

28. Haiitu acumntoTsl rpaduka GpyHkuuu Yy =

30. Haiitu npomssomnyto pynxiun  y = (59 + 3)%,

4. METOAUYECKHUE MATEPHAJIBI, OITPEAEJAIOIIUE ITPOLELY PbI
OIIEHUBAHMS 3HAHWUM, YMEHUI, HABBIKOB U (MJIN) ONIBITA JESATEJbHOCTH
Texkymuii KOHTPOJIb

Onpoc Kak CpeACTBO TEKYLIEro KOHTPOJISI MPOBOJAUTCS B (JOPME YCTHBIX OTBETOB Ha BOIPOCHI.
CryzneHT oOTBe4aeT Ha TIIOCTaBJIEHHBIM BOIPOC Cpa3y, BpeMs Ha IOAIOTOBKY K OTBETy HeE
IIPEIOCTABIIACTCS.

[IpakTuyeckue 3aJaHusi KaK CPEACTBO TEKYLIETO KOHTPOJS MPOBOJIATCA B MUCHMEHHOW (opme.
CTYJIGHTy BBIIACTCA 3a1aHUC U IMTPEAOCTABIACTCA 10 MUHYT AJId MOATOTOBKH K OTBETY.

IIpomeskyTOUHAs aTTecTAUMS
3adyer MNPOBOAMUTCS MyTEM MOABEACHUS WTOrOB IO pe3yJibTaTaM TEKYIIEro KOHTPOJIi U

pe3yibpTaTaM BBITIOTHEHHUSI pacdeTHO-rpagudeckor paboThl. Ecim CTymeHT He CHpaBWIICS C YacThIO
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Sa,Z[aHI/Iﬁ TCKYLICTO KOHTPOJIA, CEMYy MNPCAOCTABIACTCA BO3MOXHOCTL CAATh 3a4YCT Ha HWTOTOBOM
KOHTPOJIFHOM MEPONPHUATHH B (OpME OTBETOB Ha BOIPOCHI K 3aUeTy MJIM TECTOBBIX 33JaHUM K 3a4eTy.
®opmy 3aueTa (OIpOC MU TECTUPOBAHKE) BEIOMPAET MPETIO1aBaTENb.

Ecnu 3ager mpoBoauTcs B (opMe OTBETOB Ha BONPOCH, CTYACHTY HpPEAJIaracTcsi OAWH WU
HECKOJIbKO BONPOCOB U3 TMEPEYHS BOMNPOCOB K 3adyeTy. Bpems Ha TOATOTOBKY K OTBETY He
MPEIOCTABIISACTCA.

DK3aMEeH NpPOBOIUTCA B YCTHOW ¢opme. M3 3K3aMEHAMOHHBIX BOIMPOCOB cocTaBisercs 30
9K3aMEHAIIMOHHBIX OwmneToB. Kakaplii OMieT cocTOMT M3 Tpex BOMPOCOB (2 TeopeTmueckux u |1
npakTudeckuii). KOMIJIEeKT »K3aMEHAlMOHHBIX OWJIETOB TIPEACTaBICH B y4eOHO-METOINYECKOM
KOMITJIEKCE TUCIUIUINHBI.

Ha noaroroBky k OTBETY CTyAEHTY npenocTasisiercs 20 MUHYT
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