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1. IEPEYEHDB IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCIHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMU
OCBOEHHS OBPA30OBATEJIBbHOM TPOT'PAMMBI

Buj nesiTeIbHOCTH BHIMYCKHUKA
JlucuminHa 0XBaThIBaeT KPYT BOIIPOCOB, OTHOCSIIUXCS K MPOEKTHO - KOHCTPYKTOPCKOU U
Hay4YHO-HCCIIEI0BATEIHCKOM BHIaM MPO(PECCHOHATBHOMN JACATSIILHOCTH BBIITYCKHHUKA B
B COOTBETCTBHUU C KOMIICTCHIIMAMU U BUAAMU OCATCIBHOCTH, yKa3aHHI)IMI/I B y‘I€6HOM IIJIaHEC.
Mean aucMNINHBI
]_ICJH)IO I/I3yT-I€HI/I$[ JUCHUIININHBI SIBJISICTCA 3HAKOMCTBO 06yqa101111/1xcs1 C MECTOM H pOJIBIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOM KYyJIbTYpe W UCTOPUHU; (POPMUPOBAHUE JHUYHOCTU
oOyJaronuxcs, pa3BUTHE WX WHTEIUICKTa U CIIOCOOHOCTEH K JIOTHYECKOMY U allTOPUTMHYECKOMY
MBIIIJIICHUTO. O6y‘ICHI/Ie OCHOBHBIM MAaTEMAaTHUYCCKUM MECTOIaM HpecnenyeT IecJIb paSBI/ITI/IH
CHOCOOHOCTENl  MPHUMEHSTh CHUCTeMY (YHIaMEHTaJbHBIX MaTEMaTHYECKUX 3HAHUW 74
uaeHTU(GUKaIuu, GOpMyIUpPOBaHUS U PEIICHUS TEXHOJIOTHYECKUX MPOOJIEM JIECO3ar0TOBUTEIBHBIX
U JepeBoniepepadaThIBAIONINX POU3BOICTB, & TAKKE OCYIIECTBISATh TIOUCK, XpaHEHUE, 00padOTKy
1 aHAJIn3 I/IH(l)OpMaIH/H/I nu3 pa3J'II/IT-IHBIX NCTOYHUKOB U HpG)ICTaBJ'ISITI) cC B COOTBGTCTBYIOHIGM BHUJC
3agauun AU CHUIINHBI
33)13‘11/1 JUCHUIINIMHBI COCTOAT B TOM, qTO6BI Ha HpI/IMean MaATEMATUYCCKUX HOHHTHP'I nu
METOJI0B TIPOJAEMOHCTPUPOBATH 00YIAIOIIUMCS JCHCTBUE 3aKOHOB MaTePHATEHOTO MHUPA, CYITHOCTh
Hay49HOTO TOJX0Ja, CHenu(UKy MaTeMaTHKd W €€ POJb B HAYYHO-TEXHHYECKOM Iporpecce, a
TaKkkKe co3/aTh (yHIAMEHT MaTeMaTHYeCKOro OO0pa30BaHUs, HEOOXOIUMBIM i1 pa3BHTHUS
HpOCbeCCI/IOHaJ'IBHBIX KOMHeTeHHI/Iﬁ n I I/I?)yquI/IH HOC.]'IG)IYIOI]_[I/IX JOUCHUIIIINH.

Kon Conepxanne IlepeyeHb NIaHUPYeMBbIX pe3yJabTaTOB
KOMIIeTeH I U KOMIIeTeH Ml 00y4eHHs 110 JUCLHUIIMHE
1 2 3
3HATh:

— 0COOCHHOCTH MaTeMaTHYECKUX TCKCTOB, OTIINYUA
OT TCKCTOB I'YMAaHUTAPHBIX,

CriocoGHOCTE  MPEACTABIATE | _ poyeniy caMOCTOATENBHOrO W3y dEHHS
aJICKBaTHYI0 ~ COBPEMCHHOMY | pMaTeMaTHYECKHX TEKCTOB;
YPOBHIO  3HaHMH HAYYHYIO | yMeThb:

OIIK-1 KapTuHy MuHpa Ha OCHOBC | — CaMOCTOSTCIIFHO M3yYaTh MaTEMAaTHICCKYIO
3HAHHUS OCHOBHBIX | HH()OPMALUIO;
MOJIOKEHUH, 3aKOHOB U | — CaMOCTOATEIBHO BEIOMPATh METOIbI U IPUEMBI

METOJIOB €CTECTBEHHBIX HAayK peuIi€HuA pa3IMYHbIX MATEMATHYCCKUX 3aaa4,

¥ MaTEMaTHUKH. BJIa/1€Th. }
— METOJaMHM aHaj3a MaTEMaTUIECKOU CUTYyalluH,

— HaBBIKAMHM PELICHUS 3a]1a4 U3 pa3HbIX o0nacTei

MaTEMaTUKH.
3HATD:
— OCHOBHBIC Pa3/ieibl MATEMATHKHU U UX
METOIOJIOTHIO;
CriocoBHOCTE BLBIATE | (hyHIaMeHTaIbHBIC TTOJ0KEHHSI OCHOBHBIX
pasienoB MaTeMaTHKY;
€CTECTBEHHOHAYYHYIO YMeTb:
CYIIHOCTh npodiem, | _ MIEPEBOIUTH MPHUKIIAHBIC 3a71a4YH B
BO3HHUKAKOMIMX B XOAC | MaTeMaTHUYECKUE MOIEIN,
OIIK-2 npoeccroHaTbHON —  BBIOMPATh METOJIBI UCCIIEI0BAHMS
IEeATENBLHOCTH, MPUBJICKAs | MATEMATHYECKUX MOJICIICH;
U1 ux peurenusa | BJAAAETh:
COOTBETCTBYIOIIMI  (u3uKo- | — METOIAMH aHAIM3a CUTYALH 1 crrocodaMu Ux

nepesoa B a6CTpaKTHBIC MaTEMATUYCCKUEC MO CIIH,
— HAaBbIKaMW PCHICHUSA 3a/1a4 U3 pa3HbIX obOmacreit
MAaTEMaTHUuKH,

- IpUEMaMU aHaJIM3a pE3yJIbTAaTOB PCIICHUS U
COIIOCTaBJICHUA C HpHKJ'IaI[HOﬁ CI/ITyaL[PIeﬁ.

MaTeMaTUYCCKUHI armapar.




2. MECTO JUCHOUILINHBI B CTPYKTYPE OBPA3OBATEJBbHOM

IMPOT'PAMMBI

Juctununa Martematuka b1.5.05 otHOCcHTCs K 6a30BOM YacTH.

Jucuurmumaa MaremaTnka 0a3upyercsi Ha 3HaHUSX, MOJYYSHHBIX IPU W3YYEHUH Y4eOHBIX
JMCUMIUIMH OCHOBHBIX 0Opa30BaTeNbHBIX NporpamMm: airedpa u reoMmerpus. MaremaTuka
NpeaACTaBJIACT OCHOBY I U3YUCHUA JUCLIUITIINH: . 3JIGKTpOTeXHI/IKa U DJJICKTPOHUKA, TeOpI/Iﬂ
ABTOMATHUYCCKOI'O yIpaBJICHUA, MOIICJII/IpOBaHI/IC CUCTCM YIIPABJICHHA, Maremarugeckue MOJCIN U

METObI, MaremaTuueckas CTaTUCTHKA, MaremaTudeckas JIOTHKA.

Takoe CHCTEMHOE€ MEXKIMCUUIUIMHAPDHOE M3YYEHUE HAIPaBICHO Ha JIOCTUKECHHUE
tpedyemoro ®I'OC ypoBHs MOATOTOBKH O KBATM(HUKAIINN OaKaiaBp.
3. PACITIPEAEJIEHUE OB BbEMA JUCHUIIJINHBI
3.1. Pacnpenenenue o0beMa JMCUMILIMHBI 10 lopMaM 00yUeHH s
Tpyooemkocms OucuuniuHbl 8 4acax
— L xR Bu@
g § § Konmpony npomescy
Do, Q s N s Has :
pma 2 2 3 S Goma mounou
o00yuenusn e 2 = S § pa ammecma
= 3 & 23 x S yuu)
g S 2 S S g g
] e S S g S 8 S
(5 Q Y N ~ < xR S
S 3 S| 2| 85| §&3| 8¢
= o Q] = N| OR8] ©F
1 2 3 4 5 6 7 8 9 10
Ounas 1,21 1,23 576 260 | 104 156 316 123 Ox3amen
3aounas 1,2 576 | 46 | 16 30 530 12 SK3amen
3aounasn
(yckopeHHoe 1 1,2 576 20 10 10 556 1 DK3aMeH
o0y4eHwe)
OuHo-3204Has - - - - - - - - -

3.2. Pacnipenesienne o0bemMa TUCUMIIJIMHBI 110 BUJAM Y4eOHBIX 3AHSATHI U TPYA0EMKOCTH

6 m.u. Pacnpeoenenue
Tpyoo- 6 5 no cemecmpam, uac
y EeMKOC |UHMEPAKMUGHOI
Buo yueonwvix 3anamuii N
mo » AKMUBHOII,
(qac, ) UHHOBAUUUOHHO 1 2 3
i hopmax, (uac.)

1 2 3 4 5 6

I. KontakTHas padoTa 00y4amuxcs ¢ 260 100 85 90 85
npenojaBareieM (Bcero)
Jlexruu (JIk) 104 40 34 36 34
[Ipaktuueckue 3anstus (113) 156 60 51 54 51
KonTponenas pabora* + + + +
['pymnmoBsie (MHIUBUTyaTbHEIE) + + + +
KOHCYJIbTanuu™
Il.CamocTosiTesibHas1 padoTa 199 113 18 68
oOyuaromuxcs (CP)
[ToaroroBka K NPakTUYECKUM 3aHSITUSIM 60 80 6 2
[loaroroBka K 3K3aMeHy B TEUECHHUE 44 80 6 2
ceMecTpa
BeinonHenne KOHTPOIbHOH padoThI 75 34 6 1
I11. IpomexyTOUHAs1 aTTeCTALMA 117 54 36 27
9K3aMeH




OO0mmast TpyI0eMKOCTh JUCIUTUIAHBI Yac.,
3ad. e,

576

252

144

180

16




4. COAEP) KAHUE JUCIUIIJINHBI

4.1. Pacnpenesnenue pa3iejioB JMCHUILIMHBI 10 BUAAM y4eOHBIX 3aHATHI
- 1J1s1 04HO# popMBbl 00yUeHus:

Buowl yuebnuvix 3anamuii, 6xnouan

CamMoCmoAmenvHy0 padomy ooyuanuuxcsa u

Ne pa3- Haumenosanue Tpyooem- mpyooemkocme; (uac.)
dena Kocmb, yueOHbie 3aHAMUA
pazoena OucyunIuHb camocmoamenvu
(uac.) npaxkmu-
as paboma
JeKyuu yecKkue "
obyuarowuxcsa
3aHamus
1 2 3 4 5 6
1 DNeMeHTHl JTMHEWHOW anreOps
Y QaHAIUTUYECKOU TeOMETPpUH 50 14 16 20
2 BBenenne B MareMaTH4YeCKHI 38 6 12 20
aHaJIN3
3. HuddepenunansHoe u
WHTETpaJIbHOE WCUHCIICHUE 67 14 23 30
(GYHKIIMY OJTHOM TEpeMEHHOMN
4 HuddepenunanbHoe u
WHTETPaJIHHOE WCYHCIICHUE 60 12 18 30
GbyHKIIIN HECKOJIBKUX
MIEPEMEHHBIX
5 OOBIKHOBEHHBIE
maddepeHnnanbpHbIe 60 12 18 30
YpaBHEHUsT U ypaBHEHU:
MaTeMaTHYeCKON (U3HKH
6 UucnoBsie U QyHKITMOHATHHBIC 60 12 18 30
psiab
7 DNEeMEHTBl TEOpUu (PYyHKIHI
KOMIUIEKCHOM ITepEeMEHHON 52 12 20 20
8 DJIEMEHTHI TEOPUH
BEpPOSITHOCTEH u 77 18 29 30
MaTEeMaTH4YE€CKOM CTATUCTUKHU
9 DJIeMEHTHI JTUCKPETHOM 13 4 2 7
MAaTEeMAaTHKHU
UTOI'O 477 104 156 217
- VI 32049HOH ()OpMBbI O0y4YeHH S :
Buowt yuebnwvix 3anamuii, 6xnouan
CamMOCmoaAmenvHyo pabomy ooy4awuxca u
L - - 0 ; .
Ne pa3 Haumenosanie Tpyooem mpyodoemKkocmb; (uac.)
dena Kocmb, yuedHvle 3aHAmMUA
paszoena OucyunIuHbl camocmoamensvh
(uac.) npaxmu-
as paboma
JleKyuu yeckue "
oodyuarowuxcsa
3anamus
1 2 3 4 5 6
1 DneMeHThl JTMHEWHOW anreOpsl
U AHAIUTUYECKOW F€OMETPUH 63 1 2 60
2 BBenenne B MareMaTHUYeCKHI 64 2 2 60
aHaJIN3
3. HuddepenunansHoe u
UHTErpajbHOE UCUHCIIEHUE 75 2 3 70
(yHKIMU OJTHOH MEepEeMEHHOM
4 JuddepennnansHoe u




UHTETpaJIbHOE MCUHUCIICHUE 75 2 3 70

byHKIIH HECKOJIbKUX
NIepEMEHHBIX
5 OOBIKHOBEHHBIE
maddepeHnnanbHbIe 66 2 4 60

yYpaBHEHHUS W ypaBHCHHS
MaTeMaTHYeCKON (PH3UKU

6 Uwucnoble U (HyHKIHOHATBHBIE 66 2 4 60
psLIIBI
7 DNeMeHTBl TEOpUH  (PYHKIHHA
KOMIUIEKCHOM NepeMeHHOMH 66 2 4 60
8 DeMEeHTHI TEOpUn
BEPOSTHOCTEH " 86 2 4 80
MaTeMaTUYeCKOH CTATUCTUKU
9 DIIEMEHTEI JTUCKPETHOM 69 1 4 64
MaTeMaTHKU
UTOI'O 630 16 30 584

- 1J151 32049HOM (hopmbl 00yueHust (YCKOPEHHOE 00yUYeHHe):

Buout yueonuvix 3anamuit, exnouasn
CAMOCHOAMENbHYI0 PAOOMY 00yUalOWuUXcs u

N pas- Haumenosanue Tpyooem- mpyooemkocmu; (uac.)
dena Kocmb, yueOHble 3aHAmuUA
pa30eﬂa Oucuunﬂuubt camocmosmesibH
(uac.) npaxkmu-
JeKuyuu yecKkue ai paﬁoma
ooyuaromuxca*
3AHAMUA
1 2 3 4 5 6
1 DNEeMEHTHl JIMHEWHOU anreOpbl
1 aHAJTUTHYECKON TEOMETPUH 63 2 1 60
2 BBenenne B MareMaTH4eCKUi 62 1 1 60
aHaJIN3
3. Hudbdepennmansuoe u
HWHTETPAIbHOE HCUYHUCIICHUE 77 1 1 75
(GyHKIMM OJTHOM IEpeMEHHOM
4 Hudbdepennmansuoe u
HWHTETPAIbHOE HCUYHUCIICHUE 76 1 1 74
GbyHKIIIN HECKOJIbKUX
TIePEeMEHHBIX
5 OOBIKHOBEHHBIE
muddepeHnanbHbIC 73 1 2 70
ypaBHEHUS W ypaBHEHUs
MaTeMaTH4eCKOn
(0737041
6 UucnoBble U (PyHKIHOHAIBHBIE 72 1 1 70
psabl
7 DnemMeHThl Teopud QYHKUIUN
KOMIIJIEKCHOW NTEPEMEHHOMN 72 1 1 70
8 DneMeHTHl TEOPUHI
BEpPOSITHOCTEM u 72 1 1 70
MaTeMaTH4eCKON CTATUCTUKH
9 | DneMeHTHI JTUCKPETHON 72 1 1 70
MaTeMaTHUKH
UTOro 639 10 10 619




4.2.

Conepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3jae/iaM U TEMaM

Buo
Ao 3anaAmuUA 8
pasoena Haumenoeanue ) UHMEPAKMUGHOU
W mesbl paszoena u memul Cooepircanue 1eKyUOHHBIX 3AHAMUIL , AKMUBHOIL,
oucCyunIunbl UHHOGAUUOHHOIL
opmax,
(uac.)
1 2 3 4
1. DJIeMeHThI JIUHEHHOI are0pbl 1 AHAJIUTHYECKOI reoMeTPpuu
1.1. Martpuiipl, OCHOBHBIE ITonsarue uucnoBoi Mmatpuisl. [Ipamoyronbhas,
MTOHSITHS, BUBI MaTPHII, KBaJIpaTHasl, JUArOHAIbHAS, CIUHUYHAS MATPHUIIBL,
JeMCTBUS HAJl MaTpPHUILIAMU. | MaTpPUIAa-CTPOKaA, MaTpUI[a—CTOJOEI, HyJIeBas
MmaTpuiia. CpaBHEHHE, TPAHCIIOHUPOBAHUE
Matpull. CioxeHue (BbIYUTaHUE) MaTPHIL,
YMHO)KEHHE MaTpHUILIbl Ha yncio. [Iponssenenue -
MaTpHll. DJIeMEHTapHbIe TPeoOPa30BaHMS MATPHIL.
ITonsiTHe MTMHEHHONH KOMOMHAITIN CTPOK
(cronbioB) MaTpuilkl. JIMHEHHO 3aBUCUMBIC U
JMHEWHO HE3aBUCHMBIE CTPOKH (CTOJIOIIBI)
MaTpHII.
1.2. Ompenenurenu 2-1o u 3- IlousiTue onpenenuTensi, MUHOpa U
r'0 TIOPSIKOB, MX CBOMCTBa | anreOpamdeckoro pomonHeHus. CBoiicTa Tlexusi-
Y BBIYKCIICHUS. omnpenenureneid. EqHUYHbIE, TUaroHajbHEIE, HpeseHTaLIS
TPEyTOJIbHBIE ONpeAenuTend. MeTomp! (2 wac)
BBIYUCIICHUSI OTIpeAeuTeNneii (MeTo1 NOHMKEHHS
MOpsiIKa, MPUBEIEHNE K TPEYTOIbHOMY BHITY).
1.3. CucTteMbl JIMHEHHBIX CucTeMbl JIMHEHHBIX alireOpandecKux YpaBHEHHIM
anreOpamIecKux (CJIAY). CoBmecTHast (HeCOBMECTHAs), Texusi-
ypaBHCHHI, OCHOBHBIC onpenenennas (Heonpenencanas) CJIAY.
TTOHATHUS, (OPMYITBI ®opmynsl Kpamepa. Meron [Naycca ans pereHus npe;emaum
Kpamepa, meron I'aycca. CHUCTEM M JIMHEHHBIX YpaBHEHHUH C N (2 wac)-
HensBecTHBIMHA. OnHopomnbie CJIAY.
14. Bekrops, ocHoBHBIE | [loHATHE cHCTEMBI KOOPAWHAT: OIHO, 1Ba, TPU
TTOHSTHA. Cucrema | m3mepenns. Touka B cucTeMe KOOPIMHAT.
KOOpAWHAT Ha MPsAMOH, Ha | PaccTosHUEe MeX Iy TOUKaMH, JeJIeHHE OTpe3Ka B
IIJIOCKOCTH, B | maHHOM OTHOIIeHn!. CKasipHbIE U BEKTOPHBIE
npocTtpancTBe. JluneitHsle | BenmnuuHbl. Onpenenenne IIHHB (MOTYIIT)
OllepaIfiil HaJl BEKTOPaMH, | BEKTOpPA, OIPEIeTICHIE HyJIeBOT0 BEKTOPa,
WX CBOMCTBA. KOJUTHHEapHBIE, KOMITJIAaHAPHBIE, Texusi-
MIPOTUBOIIONIOKHEIE U PABHBIE BEKTOPEI.
o Mpe3eHTanus
JluHeliHbIE omepaliyi HaJl BEKTOPaMH (CIOKEHUE (2 wac)
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIIO,
BEIYMTaHWE BEKTOPOB). ENMHUYHBIN BEKTOD.
[Ipoeknus BekTOpa Ha OCh M COCTABIISIOMIAS
BEKTOpa Mo ocH. JInHeiiHbIe onepanuy Hax
BEKTOpaMU B KOOpIUHATHOH Gopme. Moynb
BekTopa. Heobxommumoe 1 1ocTaTouHOE yCIIOBHE
KOJUTMHEaPHOCTH BEKTOPOB.
1.5. CkamsipHoe, BekTopHoe u | CkansipHOE Ipou3Be/eHre BeKTOpoB. CBoiicTBa
CMeIIaHHOe CKaJIsIpHOTO Mpou3BeeHus. CranspHoe
MIPOM3BEJICHHE BEKTOPOB, | MIPOM3BEACHNE B KOOPAWHATHON dopMe. Y cioBue
ux CBOIiCTBa Y | IepIEHANKYIIPHOCTU BEKTOPOB. BekTopHoe Jlexnus-
BBIUHMCIICHHUE. MIPOU3BETEHNE BEKTOPOB. CBOMCTBAa BEKTOPHOIO Mpe3eHTalus
npousBefeHNs. BekTopHOe nponsseneHue B (2 gac)

KOOpAMHATHOM (popme. ['eoMeTpruyeckuii cMBICIT
BEKTOPHOTO npou3BeacHus. CMmelanHoe
npou3BeAeHNe BEeKTOpoB. CBOMCTBA CMEIAHHOTO




npousBefeHns. CMeIIaHHOe TPOU3BEICHIE
BEKTOPOB B KOOPAMHATHOH (opme.
["eomerpudeckuii cMbICT

1.6. [Ipsmas  nuHus  Ha | [IpsgMas Ha MIIOCKOCTH, BHUJABI YPaBHEHHUS
MJIOCKOCTH, NpsIMOM  HAa TJIOCKOCTU. YTOJ MEXAY
PaccTossHue OT TOYKHM | IpSIMBIMH Ha IUIOCKOCTH. PaccrosiHue oOT )
J10 NIPSIMOMH. TOYKH JI0 NPSIMOU.
1.7. Kpusbie 2-ro mopsizka, | KpuBble 2-ro nopsaka: oKpy>KHOCTb, JJIIHIIC,
ux KaHOHWYECKHe | Turepboa, mapaboiia, WX KAHOHUYECKUE -
YPaBHEHUS YPaBHEHUS U MIOCTPOCHHUE.
1.8 [Imockocth B | [mockocts B mnpoctpancTBe. OCHOBHBIE
npoctpanctie. [Ipsimas | ypaBHeHus 1wiockoctu. [lpsimas nuHuA B
JIMHUSA B | IpocTpaHcTBe. Buael ypaBHEeHUs NpsIMOU B
MPOCTPAHCTRBE. MpOCTpPaHCTBE. B3anMHOE pacnoioxeHue -
BzaumHuoe MPSIMOM U MIJIOCKOCTHU B MIPOCTPAHCTBE.
pacmnosoKeHue NpsMon
U TJIOCKOCTH.
2. BBeaeHue B MaTeMaTH4YeCKUI aHAJIN3
2.1. OyHKUIHA, ocHoBHBIE | [loHsTHE QYHKIIMOHATBHOH 3aBUCUMOCTH.
TTOHSTHA, crocoObl | BaxkHeliiue 3eMeHTapHbie QYHKIUH.
3aJaHus, npenen | AOGCOTIOTHAS BETMYMHA JICHCTBUTEILHOTO YUCIA.
byHKIHIH, [penen GpyHkMH, ONpeneneHre U TPUMEpHIL.
MaTeMaTUYECKUE OcCHOBHBIE TEOPEMEI O TIpenenax. beckoHeuHo
HEOIIPENIEIeHHOCTH W HX | Majble U 0eCKOHEYHO OomnbIre (PyHKITNH, UX i
packphITHE. cBoiictBa. CpaBHEHHUE TOPSIKOB OECKOHEUHO
MaJIbIX ¥ OECKOHEYHO OONBITUX (DYHKITHH.
PackpeiTre HeonpeneneHHOCTeH BIIa 0o/,
00—00,
2.2. BeckoneuHo Majble | PackpeiTie Heonpenenennocreit suga 0/0. 1-i
(GyHKIMH, WX CpaBHEHHUE, | 3aMeYaTElbHBIN MPEeN, CICACTBHS, CIIOCOOBI Texus-
1-it u 2-i1 3ameuaTenbHble | BRIYHCIEHUN. Ta0nuia ’KBUBaJIEHTHOCTEH 1 ee
TIpeieNsl, Tabnuia | mpuMeHeHne. 2-il 3aMedyaTeNbHbINA Ipeen, fpe3eHTaIs
OKBUBAJICHTHOCTCH M €€ | pacKphITHE HEONPEIEICHHOCTH Braa 17, (2 Hac)
IIpUMEHEHHE. CIIEJICTBHS, CIIOCOOBI BBIYHCIICHUIA.
2.3. Onnocroponnue mpenensl, | OqHOCTOpOHHUE Tpeaernsl. TeopemMa 0 paBeHCTBE
HETIPEePBIBHOCTh (PYHKIUH. | OAHOCTOPOHHUX INpenenoB. OnpeneneHus
ACHMITTOTHI rpaduka | HEMPEepPHIBHON (YHKIIUU B TOUKE.
(hyHKIIH. HenpepsiBHOCTD (hyHKITNHN Ha oTpe3ke. TeopeMsr -
0 HenpepbIBHBIX GyHKIHsIX. Kinaccudukamnus
TOYEK pa3pbiBa. BepTukanpHas, HAaKIOHHAS
TOPU30HTAThHAS ACHMOTOTHI TpaduKka HYHKITHH.
3. JAud¢epennuaibHoe M HHTErpaIibHOE HCUNCIeHHe QYHKIMHU OTHON 1epeMeHH o
3.1 [lpomssomnas  ¢ymkumy, | [IpousBonHas ~ QyHKUMU:  OIpenaeieHHE,
TECOMETPUYCCKUI U | TeOMETPUYECKU U MEXaHUYECKUU CMBICII,
MexaHquCKIfﬁ CMBICI | ipaguna  auddepeHunpoBanus, TabiauLa
HPOU3BOAHOH. OCHOBHBIX  NPOM3BOJHBIX.  [IPOM3BOIHBIE i
BBICIIMX TOPSAKOB, IIPOU3BOJHAS CIIOKHOM,
HESIBHON (DYHKIIUH.
3.2. Huddepennnan Huddepenunan byHKIIN " €ro
¢byakun.  OCHOBHBIE | TEOMETPUUECKUN CMBICII. OcHOBHbIE
TEOPEMBI TeopeMbl U PEPEeHIINATHHOTO HCUUCICHUS Tletcuus-
Npe3eHTaLUS
middepeHnnanbHOro (Depma, Pomns, Jlarpanxka, Komm) u ux (2 uac)
HCUYUCIICHUS reoMmerpuueckas wunroctpauus. I[IpaBuno
Jlonmrans.
3.3. Heobxonnmbie u | YObIBaHWE M BO3pacTaHue (YHKIMHM Ha
JO0CTAaTOYHBIC YCJII0BHUA MHTEpBAJIC, OKCTPEMYM (I)YHKHI/II/I, )




MOHOTOHHOCTH u
9KCTpeMyMma (GyHKLIUU

HauOoJibIllee W HAauUMEHbIIee 3HAUCHHE
¢GyHKIIMHM Ha oTpe3Ke. 3a1a4n Ha SKCTPEMYM.

3.4. Brinyknocts, BOrHyTOCTh, | BRIMYKIIOCTH, BOTHYTOCTb, TOUKH IEpermndoa Jlexnus-
TOYKU Iepernda rpaduka | kpuBoi, acuMmnTOTHl Tpaduka QyHKIMH, Hpe3eHTALHS
dynKiun 00Imas cxema MCClIeTI0OBaHus PYHKIIUH. (2 gac)

3.5 Heonpenenennslii ITepBoo6pa3nas u HEOIIPEICIICHHBIN
HHTErpal. Metobl | unTerpai: omnpeseneHue, CBOMCTBa, TabNMIA
MHTEIPUPOBAHUSA OCHOBHBIX UHTETPaJIOB. MeTo1b1 )

UHTETPUPOBAHUS

3.6 OcHoBHbIE kjaccsl | OCHOBHbIE KJIaCChI MHTErPUPYEMBIX
UHTErpPUPYEMBIX GyHKIMI: panroHaIbHBIE TPOOU, HEKOTOPHIE
byHKITI UppALMOHAIIbHBIE W TPUTOHOMETPUYECKUE )

BBIPAYKEHUSI.
3.7 Onpenenennpiii unTerpan | Metoapl  BBIYHUCICHHS  OMPEAEICHHOTO
UHTErpana, reOMETPUYECKUE u
MEXaHUYECKUE TPUIIOKEHUS OINpPEAeICHHOIO )
MHTETpasa.
4. JAuddepenunanbHoe M HHTErpajbHOE HCYUCIEHHEe (PYHKIMH HECKOJIbKHX
nepeMeHHbIX
4.1. | ®ynkuuu HeckoNbKUX | DyHKIMKM HEecKOoIbKuX repeMeHHbx (DHIT),
HIEPEMEHHBIX OCHOBHBIE IOHATHSI, FTEOMETPUYECKUN CMBICIT -
(GYHKIMM TBYX NEPEMEHHBIX
4.2. | Yactaele mpon3BoaHbIe, | YacTHBIE TIPOM3BOIHBIE, UX T€OMETPUICCKUI
X F€OMETPUYECKUH | CMBICII. JuddepeHunpyemMocTb OHIL
CMBICIL. OxctpemyM | [lomHbrit muddepentmar. DKCTpeMyM Jlexuusi-
byHKIMN IBYX | GYHKIIMA JBYX TIEPEMEHHBIX. Y CIIOBHBIN Npe3eHTalnsg
EPEMEHHBIX. SKCTpeMyM. HamGompiee #H  HAaMMEHbIIEE (2 Hac)
VYCIIOBHBIHM 3KCTpEMyM. | 3Ha4eHHe (YHKUMH JBYX IEPEMEHHBIX B
3aMKHYTOH 00JaCTH
4.3. | JIBoiiHOM uHTerpai: | JIBOMHOW  WMHTErpan: oONpeieieHue U
onpezeicHue, CBOMCTBAa.  3ajaud, INpUBOAALIME K
CBOWCTBA U | HOHSATHIO KpPaTHOTO UHTETpAJIA.
MIPUJIOKEHHUS. Bpluncienne  OBOMHOrO  MHTErpaja B )
IPSIMOYTOJIBHBIX " MOJIAPHBIX
KOOpAUHATAX.

44. Tpoiinou uHTerpan: | Ilonarue  TpolHOro  HWHTErpasa, €ro
oIpeielIeHuE, CBOJCTBA. Brruucnenue TPOWHOTO Jlexums-
CBOMCTBA U | HHTETpala B MPSMOYTOJIbHBIX, Ipe3eHTAINS
IIPUIIOKEHUS. LUJINHIPUYECKUX u chepuueckux (2 Hac)

KOOpAUHATAX.

4.5. KpuBonuneiinoie Kpusonuneiinsie MUHTETPAJIbI 1o Jlexmus-

UHTETPAJIBIL. KOOpAMHATaM M IO KPUBOI: OMpeeleHue, Ipe3eHTAINs
CBOMCTBA, BEIYMCIICHUE, IPUIIOKEHUS. (2 gac)

S. OO0bikHOBeHHbBIC TU(PepeHnnanbHbie ypaBHeHus (1Y) u ypaBHenust
MaTtemMaTudeckoi pusnku (YM®D)

5.1 JuddepennmanbHbie Huddepenunansasie  ypaBHenus (YY),

YpaBHEHUA, OCHOBHBIC OIIpEACICHHUs, TIeoOMEeTpUIeCKas
mddepeHinabHpre C | uHTEpIpETaLUs. Huddepenunanbasle -
PasACTAOIIAMACS ypaBHEHUSI c pa3IeNSIOIUMHUCS

TP CMCHHBIMH. NepEMEHHBIMU. 3aiaun, npusoasmue k Y.

5.2. Wuterpupyemolie OnHopoaHbie u JIMHENHBIE
nnddepeHnuaibHbIe muddepeHnanbHbe ypaBHEHUs I-ro Jletcuus-
ypaBHenus 1-ro mopsnka.. | mopsyka. JY BepHymiu, ypaBHeHHE B npe(;e:gl i

noJHbIX A depennnanax.
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5.3. OOmas Teopus MMHEHHBIX | JIMHEWHBIE OJTHOPO/THBIE -
O/THOPOJTHBIX bepeHnMaIbHBIC ypaBHEHUs Jonay)
AuQgepeHiHabHbIX BBICIIUX TOpsakoB. O6mas teopus. JJOIY c )
YPaBHCHHIH C. TIOCTOSIHHBIMU KO3((HIIneHTaMu.
5.4 Teopus IMHEHHBIX | JIMHElHbIE HEOJTHOPOIHbIE
HEOIHOPOIHBIX maddepenuuansapie  ypaBHenus (JIHAY) Hlexums-
A depeHIHaNTbHBIX BbicInX nopsankoB. JIHAY ¢ nmocrosHHbIMU HpGSZCHTaHI/Iﬂ
YPaBHEHUH. ko3 unmenTamu. (2 wac)
55. | YpaBHeHus JuddepenunanbHble ypaBHEHHS
MaTeMaTU4eCKO1 MaTeMaTU4eCKOi (pHU3MKH, OCHOBHBIE e
. HpE3eHTALHS
¢usuku. Meron @ypre | monsTus. Knaccupukanus ypaBHeHUIA. (2 wac)
Merton @ypsbe.
6. YuciaoBble 1 PYHKIMOHAJIbHbIE PSIAbI
Yucnossle UucnoBbie psabl. OCHOBHBIE TOHSTHA.
6.1 3HAKOMOJOXKUTeNbHbIe | HeoOxoauMblil mpu3HaK XOJUMOCTH psija. )
| padbL JocraTounble  NpPHU3HAKM  CXOAUMOCTH
PAJIOB C NOJIOKUTEJIbHBIMU WIECHAMH.
YHucnosblie 3HaKoInepeMeHHbIe pAIBL. [Tpusnax Jlexuusi-
6.2. | 3HaKOIEpEeMEHHbIE JlefiGHuma. AOcomioTHass M YCJIOBHas HpE3eHTALHS
pAnbI CXOUMOCTb. (2 yac)
O yYHKIIMOHATIbHBIE DyYHKIIMOHAJIbHBIE PSIBL. OoOnacTts
pAABL. Crenennble | cxoaumoctu. CBolicTBa (PYHKIIMOHAIBHBIX
panel. Teopema Abens. | panos. CrenenHble psasl. Teopema AGens.
6.3. TeopemMbl O pPaBHOMEpPHOM CXOIMMOCTH -
psAla, HENPEPBIBHOCTH CYMMBI, ITOYJIEHHOM
UHTETpUpPOBaHUU H JAUGPEpEeHITUPOBAHUM
CTEIICHHBIX PAJIOB.
Psinbt Teitmopa  u | Paznoxxenue (QyHKIMNA B CTENEHHOW pSI.
MakiopeHa Heo6xoauMble M JOCTATOYHEIE YCIOBHS Jlexuns-
. MPE3CHTAUS
6.4. paznoxumocT QyHkuuu B psag Teitnopa. (2 wac)
[Tpuiioxenue psAgOB K NPUOIMIKEHHBIM
BBIYMCIICHHUSIM.
6.5 Psner Oypee Tpuronomerpudeckue psasl. Pasnoxenue i
o dbyuknuu B psag Oypwe. Materpan Oypeoe.
7. JyieMeHTHI Teopru pyHKuMii KoMiuiekcHOM nepemenHoi (TOKII)
KommiekcHele uwucina, | KoMmnnekcHsle ynciia, uX U300pakeHHe Ha
71 JeNCTBUS HaJ HUMU IJI0CKOCTH. JleHcTBUSA HaJ KOMIUIEKCHBIMU i
o yyucnamu. Pasznuunble  QopMbl  3amucu
KOMIUIEKCHOT'O YHUCJIA.
OyHKIHA QOyHKIMSA KOMIUIEKCHOTO IEPEMEHHOTO.
KOMIIJIEKCHOTO [Ipenen, HEIIPEPBIBHOCTD,
IIEPEMEHHOTO. muphepeHuUpyeMOCTb,  AHAJTUTUYHOCTbD. Jlexmus-
7.2. OcHOBHBIE I'eomeTpuueckuii  CMBICII  MOAYIA W HpEe3eHTALUS
SJIEMECHTApHBIC aprymeHra MIPOU3BOJHOM. OcHoBHBIE (2 4ac)
byHKIHH " UX | 3IeMeHTapHble GYHKIUU U UX CBOMCTBA.
CBOMCTBA
HNHuTterpupoBanue WuTterpupoBanue GyHKIUU KOMIUIEKCHOTO
73 byHKIHH nepeMenHoro. Teopemsl Komm. ®opmyna i
KOMIIJIEKCHOI'O HeroTona-JleiiOnuna. HNurerpanbHas
IIEPEMEHHOTO dopmyna Komn.
Boruersl, ux | Beruetsl, wux BbiuncieHue. OcCHOBHas
BBIUNCIICHHUE. TeopeMa o BrlueTax. [[puMeHeHne BbIUETOB Jletcuus-
74. Mpe3eHTalus
OcHoOBHasg TeopeMa O | K BBIYMCIIEHUIO HHTErPaJoB. (2 uac)

BBIYUCTAXx. HpI/IMeHeHI/Ie
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BBIYCTOB

[IpeoOpazoBanue IIpeo6paszoBanue Jlamnaca, ero OCHOBHBIC
75, HaHanca, €ro | CBOMCTBA. Teopema 0 CBEpTKE. npg:;?;};m
cpoiictBa. Teopema o | BoccraHoBieHME  OpurMHaiza IO  €ro (2 uac)
CBEpTKE. 1300pakKeHHIO.
[Ipunoxenus [IpuinoxeHus onepauoOHHOTO UCUYHUCIICHHUS.
7.6. | omepanMOHHOTO Pemenue muddepeHnnanbHbIX YpaBHECHUN. -
HCUUCIICHUS
8 DJIeMeHThI TEOPHH BePOSITHOCTEH, MATEeMAaTH4YeCKOH CTATUCTUKYU U TEOPHH
CJIy4aiiHBIX NPOILECCOB
Cnyuwaiinpie coObitus, ux | Teopuss BEpOSATHOCTEH: TpeaMeT, 3aJadud,
BHIBI, KIACCHUIECKOE | picTOpUYECKast CIIpaBKa. Crnyuaiinble
8.1, | OHpeAcICHUC coOBITHS, WX BHJBI, anredpa COOBITHA. -
BEPOATHOCTH COOBITHS. Kiaccudeckoe OIpeleNieHue  BEPOSTHOCTH
COOBITHS.
Anrebpa coObITHH.. | OCHOBHBIE TEOPEMBI TEOPHU BEPOSTHOCTEH.
8.2 Dopmyiia TONHOM | DopMyIia TIOJIHOM BEPOSTHOCTH U (HOPMYIIBI i
| BEPOATHOCTH 1 dopmyisl | Bajieca. HezaBucumelie MIOBTOPHbIE
baiieca. UCIIBITAHUS.
Crnydaiiasle BenmnuuHbl. | CiiydailHple  BEJIMYHHBL: ciy4aitHas
8.3 BEJIMYMHA JUCKPETHOrO THIIA, €€ 3aKOHBI
h pacnpeneneHus U YHCIIOBBIE )
XapaKTEPUCTHKHU.
OyHKIUA OyHKuMs ~ pacnpeneneHus U QYHKIHS
pacrnpeneneHus U | INIOTHOCTH PaCHpeAeNeHus, ONPECICHUS U
byHKIHSA IJIOTHOCTH | CBOMCTBA. Cny4daitnas BEJIMYMHA e
8.4. Mpe3eHTaIuns
pacrpeneneHus, HEIPEPBIBHOTO THMA: ee 3aKOHBI (2 wac)
onpeneaeHus U | pacupeneneHus u YUCJIOBBIE
CBOICTBA. XapaKTePUCTUKH.
3aBUCUMBIE u | CoBMECTHOE pacnpenesieHue HECKOJIbKUX
HE3aBUCUMBIE CAy4alHBIX  BEJIMYHUH: byHkuus  u
Cly4alHbl€ BEJIIMYMHBI. | INIOTHOCTh pAacHpeleseHusl, UX CBOMCTBA. Jlexcuus-
8.5. N Mpe3eHTanus
Koppensuus 3aBUCHMbIE W HE3aBUCHUMBIE CIy4allHbIE (2 uac)
BEJIMYMHBI. Koppenanus CIy4aiHbIX
BEJIMYUH.
3agauu 3ajauyn  MareMaTU4ecKOW  CTAaTUCTHUKH.
MaTeMaTHU4eCKOM I'enepanpHas COBOKYNHOCTh M BBIOOpKA.
g6, | CTATUCTHKH. CnocoObt otbopa. [lonuron u i
| 'enepanbHas TUCTOTpaMMa.
COBOKYIIHOCTb u
BBIOODKA.
Cratuctuueckue CraTucTuueckue  OLEHKM  IapaMeTpoB
OLEHKM  IapaMeTPOB | pacHpeneeHus: TOYEYHBIE u
pacnpeneneHust: uHTepBaibHbIe. (CBOICTBA TOYEHBIX U
TOUYEUHBIE U | UHTEpBaJbHbIX oOLeHOK. Cnocolsl  uX
8.7. | UHTepBalIbHBIE. IOCTPOEHHUSL. -
CBoiicTBa TOYEHBIX U
WHTEPBAIbHBIX
oneHok. CrocoObl ux
MIOCTPOEHHS.
[IpoBepka [IpoBepka CTaTUCTUYECKUX  THUIIOTES3.
8.8 CTaTUCTUYECKUX [TonsiTne 0 KpuUTEPUSAX coTacus, KpUTepUi )
e runorte3. Ilonsatue o | [lupcona.
KPUTEpPUSIX COTJaCHs,
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kpurepuii Ilupcona. \
9. DJieMEeHThI TUCKPETHOH MaTeMaTHKH
9.1 bynesa anreopa. ByneBwl pyHKIIHM, CITOCOOBI UX 3aIaHUS, )
KJ1acChl OyneBbIX (pyHKIMI
9.2 Teopus rpadoB ['padsl, ux TUIBL, H30MOP(DU3M, CETH. i

4.3. JlabopaTtopHbie padoThI
Y4eOHBIM IIJIAHOM HE TPEYCMOTPEHO.
4.4. IlpakTHYecKue 3aHATHS

Buo
No Homnep Haumenoeanue mem npakmuyeckux 3auamuii Oovem ¢ | 3anamus ¢
n/n pasoena yacax | UHHOGAUUOHH
oucyunIuHbl .
oil ghopme
1. 1 Marpuiipl, I€MCTBUS HAJ MaTPULIAMH. 2 -
2. Onpenenureny KBaJpaTHbIX MaTPULL. 2
Penienne cuctem TMHEWHBIX anreOpanyecKux PaGora B
3. yYpaBHEHU MaTpUUYHBIM CIIOCOOOM, IO (hopmyniam 2 MaJIbIX
Kpamepa n merogom ["aycca. rpynmax
BekTtopbl, TMHEHHbIE ONepalluy HaJl BEKTOPaMHU. PaGora B
4. KoopannaTs! BEKTOpa, aHAIUTHYECKOE 2 MaJIbIX
BBIpA)KEHUE JUIMHBI U HAIPABJICHUE BEKTOPA. rpynnax
1 Henunelinble onepanny HaJ BEKTOpaMu Amams
5. (cxanspHO€, BEKTOPHOE M CMELIaHHOE 2 JS—
MIPOM3BEICHUE BEKTOPOB).
[Ipsimas Ha mIOCKOCTH (pa3InyYHbIE YpaBHEHUS
6. MPSIMOM Ha TUIOCKOCTH). Paznmuunbie 2 AHaHmu
CUTyalluu
pacIoIOKEHNs IBYX MPSMBIX Ha MIIOCKOCTH.
Kpussie 2-ro nopsiika (OKpy>KHOCTb, JUIHTIC,
7. rurnep6oa, mapadosia), X KAHOHUIECKUE 2 TpeHuHT
YpaBHEHUS U TOCTPOCHUE.
8. [l11ockoCTh U nIpsAMasi B MPOCTPAHCTBE 2 -
9. DyYHKIUSA OJTHON MTEPEMEHHOI, Se npenen, 4 i
PACKpBITHE HEONPEEIEHHOCTE.
BbeckoneuHo Manbie U OeCKOHEUHO OO0JIbIINE OO6cyxienne
10. 5 ¢byaknun. CpaBHEHHE OECKOHEYHO MaJIbIX. 1-1 1 4 CHUTYaLHi,
' 2-1i 3aMevaTeIbHbIC MPeebl. TPCHUHT
OnHOCTOPOHHUE NPEIENbl, HEPEPHIBHOCTh
11. ¢bysakun B Touke. Touku pa3peiBa GYHKIIUU U UX 4 -
KJ1acCU(UKaITHSI.
12, Tabnuia 0CHOBHBIX MPOU3BOIHBIX, TIPaBHUIIA 5 TpeHunr
muddepeHupoBaHMsL.
13. ITpousBosanas crnoxxHoi ¢pyHKIuH. [Ipon3BoaHbIe 9 Tpennur
BBICHIUX MOPSKOB.
14. IIpasuiio Jlonurans. 2 -
15, HHTePBaJ'ILI MOHOTOHHOCTH, SKCTPEMYM byHKIIUU 5 AHaJ‘II/ISV
OJIHOU IIEPEMEHHOM. CHUTYaluit
16. BrInyKI10CTh, BOTHYTOCTH (DYHKIIUHU, TOYKU 3 )
3. neperu0a, aCUMOTOTHI rpaduka GyHKIUU.
17, HccnenoBanue GpyHKIMU U IOCTPOCHUE €€ 5 i
rpaguka.
18, HNurterpupoBanue no 4acTsiM U MOJICTAHOBKOM B 2 i
HEOIIPEACICHHOM UHTErpaie.
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19. WHTerpupoBanne pallMOHaJIbHBIX APOOEH. -

20. HNurterpupoBaHre HEKOTOPBIX UPPALMOHATBHBIX U )
TPUTOHOMETPUUYECKUX (PYHKIHUH.
OrnpeiesieHHbIN UHTErPall, €ro CBONCTBA,

21 dbopmyna HBIOTOHa-Hef/'I6HUI/IL[a. Hurerpuposanue AHaJ'H/I3U
I10 YacCTSAM U MOJCTAHOBKOM B OIIPEIEICHHOM CHUTyaluH
UHTErpae.
MaremaTrueckue u (pU3NYECKHEe MPUII0KECHHUS PaGora B

22. ONpeIeICHHOr0 UHTErpaa. MaJbIX

rpynmnax

93, OO6nactb  ompeneneHuss U T'€OMETPUUECKOE P;gzz?:
n300paxkeHne (HyHKIUH HECKOIBKUX EPEMEHHBIX rpynnax
[Ipenen u HenmpepbIBHOCTH (YHKIIMH HECKOJIBKUX
TIEPEMEHHBIX. YactHeie MIPOU3BOJIHBIE.

24. Juddepenipponanue HESIBHOM GbyHKIUN -
HECKOJIbKUX IepeMeHHbIX. [IpumeHenue mnoyiHoro
g depeHipana B IpUOIHKEHHBIX BEIYUCICHUSIX.
VYcnoBHBI U 0€3yCIOBHBIN 3KCTpeMyM (QYHKIUU

25, HECKOJBKUX TiepeMeHHbIX. HeoOxomumbie U )
JIOCTAaTOYHbIE  YCJIOBUS 3KCcTpemMyMma. Meton
MHOuTenen Jlarpanxa.
Brruncienne JIBOMHOTO HHTETpaJIa B AHas

26. NPAMOYIOJIBHBEIX M MOJSPHBIX  CHCTEMax .

CUTYyalluu

KOOpJIMHAT.
Brruucnenue TPONHOTO HHTErpajia B

27. MPSIMOYTOJIbHBIX, LIUJIMHIPUYECKUX u -
cheprdecKrx KOOpauHaTaX.

28 Brruucnenne kpuBosmHeHbIX wHTErpajioB | u Il AHaHum
pona CUTyauuunu
[IpoBepka YCJIOBHIA CYILIECTBOBAHUSA u

29 €IMHCTBEHHOCTH pemieHus 3aaayn Komm. [louck TpeHunr
0COOBIX TOYEK.

30 I/IHTerI/IpyeMLIe tunbl  AuddepeHnnanbHbIX izi(;? i
YPaBHEHHI [IEPBOTO MOPSIIKA. Ipymmax
Pemenue b hepeHIMATEHBIX ypaBHEHUI Pabora B

31 BBICIIMX IIOPSJIKOB, JOMYCKAIOIIMX IIOHMKCHUEC MaJIbIX
CTEIICHU. rpymiax
Pemenne OJHOPOJTHOTO JIMHENHOTO

32 ¢ depeHIMaTbHOTO YPaBHEHHSI C TIOCTOSTHHBIMU -
K03 HUITIEHTaAMH.
Merton noabopa YaCTHOTO pelieHus
HEOTHOPOHOTO JHMHEHHOTO U (hepeHInalILHOTO

33 ypaBHEHHSI ¢ IOCTOSIHHBIMU KOA(PPHUIIMEHTaAMU TIO -
BUJly TMpaBoil yactu. Meroax  Bapuauu
IPOU3BOJILHBIX MOCTOSTHHBIX

34 Metoasl  perieHus CHCTEM OOBIKHOBEHHBIX PSSEE(B
mddepeHaIbHbIX YypaBHEHU . rpymmax
YpaBHEeHHs] MaTeMaTHUECKON (PU3UKH, UX BUJIBI U Pabora 5

35 MaJIbIX
CIOCOOBI pPeLIeHHUS. rpynax

36 UYucnosle  psiapl. HeoOxomumblii  mpusHak PaGora B
CXOOMMOCTU  psja. JlocTarouHble MPU3HAKU MaJIbIX
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CXOJMMOCTH PSJIOB B IIOJIOKUTEIBHBIMY YJICHAMM:
TEOpeMbI CpaBHEHUS, pu3HaK JlamambOepa, Koy,
VHTEIrpajbHbIN IIPU3HAK.

rpymnmnax

AbcomoTHas u yCJIOBHas CXOJAUMOCTh

37 ’ -
3HaKonepeMeHHBIX psiioB. [lpusnak JlelOuuna.
38 Ob6nacte cXOOUMOCTH (YHKIIMOHAJIBHOTO psijia U )
crocoOBbl €€ OThICKaHMUSL.
39 Crenennble psaabl. MHTepBan, paauyc u obaactb )
CXOJMMOCTHU CTEIIEHHOI'O psJia.
Pasnoxxenre QyHKIMM B CTEHICHHOW psii. Psiibr
40 Teinopa u Maxknopena. [IpuMeHeHne CTEEHHBIX -
PAIOB K MPUOIMKEHHBIM BBIUYHCIICHUSIM.
41 Paznoxenue pynkimu B pag Oypee. Tpenunr
Kowmrnekcusie YHCa, anreOpanyveckas, Pabora B
42 TPUTOHOMETPUECKas 1 TOKasaTesbHas bopMbI N—
3aMMCcU KOMIUIEKCHOTO 4YHWcja, JEHCTBUS Hal rpynnax
KOMIIJIEKCHBIMH YU CJIaMHU.
43 OyYyHKIMK KOMIUIEKCHOTO nepeMeHHoro. Ilpexnen, i
HENPEPHIBHOCTh, AaHAIUTUYHOCTb.
WurerpupoBanue GbyHKIUN KOMIIJIEKCHOTO
44 nepemeHHoro. Teopema Komm. WHrerpanbHas -
dhopmyna Ko, @opmyna Herorona-JleriOnua.
Boruersl. OcHoOBHass TeopemMa O  BBIYETaX. Pabora 5
45 MaJTbIX
Brruncnenve nHTErpaios.
rpynIax
[IpeoGpazoBanue Jlanunaca. Haxoxnenue
46 M300pKEHUH ©  CIOCOOBI  BOCCTAHOBJICHHS -
OpUTHHAJIA TI0 U300pKECHHIO
[IpumMeHeHre onepanMoOHHOTO HCYMCIECHUS IPH
47 pemieHnn U epeHIMATBHBIX  YPAaBHEHUH U -
cuctem nuddepeHIuaTbHbIX YPaBHCHHN.
[IpumeHeHre oOnepaloHHOTO WCYHUCICHUS JUIs
48 UCCIIEIOBAHUSl JTMHAMUYECKUX CBOMCTB CHUCTEM -
ABTOMAaTHYECKOT'0 PEryJIUPOBaHUS .
49 Kitaccnueckoe onpenenenne BEposiTHOCTH i
CITyJailHBIX COOBITHIA.
50 OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEH.
®opmyIbl TOTHOK BeposiTHOCTH U baiieca. PaGora B
51 MaJbIX
rpymnmnax
He3aBucumbie MOBTOPHbBIE UCTIBITAHUS. PaGora B
52 MaJbIX
rpynmnax
53 JluckpeTHas cioyuyaliHas BEIMUMHA, €€ 3aKOHbI i
pacnpeneneHusl.
54 HenpepriBHas cinydaiiHas BETUYMHA, €€ 3aKOHBI i
pacnpeneneHusl.
55 qI/ICJ‘IO]iLIe XapaKTePUCTUKH CIIYYalHbIX BETMYUH, i
UX CBOMCTBA U BBIYKCIICHUE.
56 CnygaliHblii TPOLIECC, €TO XapaKTEPUCTHUKH. )
IToToKH COOBITHI, NX BUIBL
IlepBuunHast 06paboTKa BEIOOPKH. DMIHPUUECKas
57 (GyHKLUS pacnpeaeseHUs U IMIMpHYECKast -
(GYHKIUS TUIOTHOCTH PACIIpeIeNICHHSL.
58 OneHka napaMeTpoB reHepaibHOU -
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COBOKYITHOCTH.

JloBeputenbHbIe HHTEPBabL. Jl0BEpUTEIIbHbIE PaGora B
59 HMHTEPBAJbI 1JIs 1apaMeTPOB HOPMaIbHOTO 2 MaJlbIX
pacnpeaeiIeHusl. rpynnax

CraTucTtrueckas poBepKa CTaTUCTHUECKUX

60 . 2 -
runore3. Kpurepuii [Tupcona.
61 Br16opounsrii k03 GumeHT Koppensun u 9 )
BbIOOPOYHOE ypaBHEHUE NPSIMOM.
9 Bynesa anreOpa. byness! dynkum. ['padsl, nx
62 Tuisl. U3omopdusm. 2 )
HUTOr'o 156 60

4.5. KoHTpoJIbHBbIE MEPONIPUATHS: KOHTPOJIbHAasA padoTa.

B cootBercTBHM € YyUEOHBIM IJIAHOM B KaXKIOM CEMECTPE MPETYCMOTPEHO JIBE KOHTPOIbHBIX
paboTel. Bce KOHTpOsIbHBIE paOOTHI BHIIOJIHAIOTCSA KaK MHIMBUIyalIbHbIE JOMAITHUE 3a/1aHUS.

1 cemecmp. Konmponvnaa paboma 1 «nemenmol 1uneiinol u 6eKmMopHoI ancedpovl)
Lenv: 1. HayunTbes paboTaTh C MaTpUIIAMH ONIPEACTUTEIIMA, CHCTEMaMHU JIMHEHHBIX
YPaBHEHUM.
2. HayuuTtbcs pemarh 3a1a4i NIpakKTUYECKON HAIIPaBICHHOCTH C MOMOIIBI0 0OBEKTOB
BEKTOPHOM aireopsl.
Cooeporcanue: 6 3amanuit
1. [IpousBecTn aeficTBUs HAX MaTpUIlamMu. Haiitu AZ; AB.

25 0 1 1
A=|7 4 -1 B=|-2 3
35 6 5 0
2. PemmmiTh cHCTEMBI TUHEHHBIX YPaBHEHUHN
9X; —3X, =Xy =-1 3X, +X, =X, =3 X, —3X, +X;, =0
aq 2% +X, =X =3 by 2X +X;—2X, =1 c. 12X +5X, —X; =0
X —X, +3%X; =1 X +X, =X +X, =2 |3X, —2X, +X; =0

3. Hansl Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:
a. amuny mennanbl CK tpeyrompamka ABC
b. Touky P, ornemnsrontyro Tperb otpeska AC, cuuras ot C

C. KOOpPIMHATHI BEKTOpa 2AB —5BC +3AC , €r0 JTUHY (¥ TIOCTPOUTH €Tr0 Ha Oymare B KJIETKY)
d. mepumerp Tpeyronbarka ABC
4. Tanwr Touxku A(2; N;0), B(N-2;4;1), C(3,-2;N-15).

a. maittu (AB+3BC, 2AB - BC)
b. BbIICHHTH, U KakoM 3Hauernn ( Bektopsl AB +AC 1 qAC — 2AB neprenikyspHbl

C. maitru pabory cumsl f ={-5, 2, —I} no nepemermenmio Touku o Bekropa 2AB— BC
d. wmaiitu wiomaas tpeyronsauka ABC

5. HaiiTu nmiomaps napajuiesorpaMMa, HOCTPOEHHOIO Ha BEKTOPax 5a—Nb u a+b, ecmu:
a. \5\ =3, \6\ =4, alb
b. a=3i+2j-5k, b=2i-2j-Kk,
6. Jlana nupamuna ¢ sepumnamu A (7; N; 4), A, (7, -1 N-2); A(3; N +3; 1), A,(—4; 2; 1) . Haiitu:

a. yrom mexay peopamu AA,, AA,;
b. o0bem mupamubL;
C. JUIMHY BBICOTHI, OIyIIeHHOI Ha rpanb A A, A,.

1 cemecmp. Konmponvnas paboma 2 «Hauana mamemamuueckozo ananuzay



Lenw: 1. Hayuntbest pabotaTh ¢ QyHKIUSAMHU.
2. HayduThCsl BBIYHMCIISTD MPEJIEIIbI, TPOU3BOIHBIE, CTPOUTH MAKEThl TPapUKOB (DYHKITHIHA.
Cooepoicanue: 4 3ananus
1. Beruncnute npenens GyHKIUI:

7 _5x® X =2x+1 . 2Xx-6

@ lim b M T —x+1 ¢ M= 3
x>o (X7 —3X)(2X" 4+ 5X) X" —X"—x+1 6+X—3

. (13n+5\"" . C0S2X —COS X R - |
d lim| —— e lim—— f lim—————
n-{ 13n -12 x>0 1—CoSsX x>0 2tgX —Sin X

2. HaiiTi npon3BoaHyIO:

_(2x+1)-x* —x 1 x [2 B sin® 21x
y = 5 b.y_marctg(e -Jé) c. y=4tgd+—-——

X 21cos42x

2
X" +1 e y:4|n2(&ﬂ/ﬁ).

d y= arctgx+gln 5

X" +4
3. Haiitn ypaBHeHHe KacaTenbHON B HOpMal K Tpaduky GyHKIUU Y = 2X+ 1’ B TOYKE Xo= -2.
4. UccnenoBaTh GYHKIUIO U TIOCTPOUTH TpaduK:
a. y=x>—x b. yzxj_l C. y:3x_1.
x> +3 x°

2 cemecmp. Konmponvnas paooma 3 « DynKuuu HecKoJIbKUX NEPEMEHHBIX)
Hens: 1. Paciumputs noustue pyHkunu. HayduTecs CTpOUTh KpUBBIE BTOPOTO MOPSIIKA
2. HayuuTtbCsl CTPOUTH MOBEPXHOCTH BTOPOTO MOPSAKA U AaHATM3UPOBATH NTOBEJCHUE
(GYHKIIUN TBYX IEPEMEHHBIX.
Cooeporcanue: 4 3amanus
1. TTocTpouTh KpHUBbIE BTOPOIO MOPSJIKA B OHOW CUCTEME KOOPAUHAT.

a. 1. y*—4y+8x-84=0

b. 2. y*—4y—-8x-52=0

c. 3. X*+4y*+2x—-40y+97=0

d. 4. x*+4y*-10x-40y+121=0

e. 5. X +y?—4x—4y+7=0

f. 6 X*+Yy?—4x+6y+9=0

9. 7. X°+y*+2x-10y+25=0

h. 8 x> +y®>—10x—-10y+49=0

i. 9. 64x* —36y* —256x+144y +2416=0

i 10. 4x® +y? —96x—4y+576=0
k. 11. 4x* +y® +64x -4y +256=0

2. ITocTpouTh NOBEPXHOCTU

2 2 2 2 2 2

e S . A L S
4 4 9 16 9 4

2. TloctpouTh JMHKK YpOBHS QyHKIUU Z=f(X,Y)

2 LY 2 2
a. X =2 b. z=x-(y-5)° ¢ z=Xx+2y d. =X (D"

9 16 4 9
3. Haiitu obnactu onpenenenus QyHKUMA: g, 7 =./y? —2x+4 b z= = 1 % c. z=arcsin(3x+Yy—2)

4. Haiitu nonsslii quddepertman GyHKIuN 7z = arcsin( X* + xy® +tx+ 2t)

2 cemecmp. Konmponsvnas paooma 4 «Humezpan. /lugpgpepenyuansusie ypasnenusn»
L]env: 1. HayuuThCs BBIMOTHATH IEHCTBUE HHTETPUPOBAHHE
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2. HayuuThCsl IPUMEHSATh HHTETPUPOBAHKE B TPUOJIMIKCHHBIX BEIYUCIICHUSX U ITPU
peumiennn quddepeHInaIbHbIX YpaBHEHUN
Cooepoicanue: 4 3ananus

1. IIpounTerpupoBarh GyHKIUU
x*dx e 18 sin X sin x
a |——— b |———dx ¢ |———dx d
'[\/5x3+3 I Jx I\/S—coszx '[\/3 COS X
. I ctg%x# f. j(xz +5x 4 6)sin 2xdx g. jln(cos x)dx
sin © 3x
4
| X+l d k| X x
X2 —2x +5 (X =5)(X* +2x +2) X® —X
) ¢ xdx
2. [Moms3ysich popmyoii Herorona-JleliOHMIIA, BEIMUCTUTE ONpee/iEHHBINA HHTErpa j NFERE
4 NX —
3. Pemmth nuddepeHnmanbHbie ypaBHEHUS

a. xy'-y=0

b. x+xy+y (y+xy)=0

c. Xdy+(y—1)dx=0

d y=Qy+1)ctgx

e. tgx-sin®y dx = —cos’x -ctg y dy

4. Haiitu yactHoe pemenne quddepennunansHoro ypasaenus v + py' +qy = f(x), ynoBierBopsioriee

HavgansHbIM ycnoBusiM y(0) = y,,1'(0) = yol.
a. y'+4y' +4y=e"; p(0)=1, y'(0)=8.
5 1
b. »"=5y"+6y=x;y(0)= ,y(O)——g-
1
c. y'+y=cos2x; y(0)=- ,y(O)—l

3 cemecmp. Konmpoavnas pa60ma 5 «Beposamuocms cayuaiinozo coovimusn

Lleny: 1. HayunTbcs BBIOMpATh METO/IBI pEIICHUS 33]1a4 110 TEOPUH BEPOSITHOCTEH
2. Hayuutbcst cTpouTh anreOpbl COOBITUM, apryMEHTUPOBATh U aHAJIM3UPOBATh PEIlICHHE

Cooeporcanue: 7 3amanuit
1. B ypne 5 mrapoB 6enoro nperta, 3 - CHHETO0, 6 XKeIToro.
a) U3 YpHBI 10CTAalOT OuH map. KakoBa BeposITHOCTh TOTO, UTO OH OebIii?
0) 13 ypHBI 10CTAIOT JiBa 11apa. KakoBa BEpOSTHOCTH TOTO, YTO OHH XKeJThie?
B) U3 YPHBI JOCTAIOT TpH mapa. KakoBa BepOSITHOCTh TOTO, UTO BCE OHU PA3HOTO IBeTa?
T') U3 YPHBI IOCTAIOT YeThIpe mapa. KakoBa BEpoOsITHOCTh TOTO, UTO BCE OHU OJHOTO I[BeTa?
2. PaGouwii o6cnykuBaer 4 ctaHka. BeposTHOCTh OCTAaHOBKU B T€UEHUE CMEHBI Y IEPBOTO CTaHKA
paBHa 0,4, y Broporo cranka -- 0,45, y tpetsero —0,3, y uerseproro — 0,34. Halitu BepoATHOCTh
Oecriepe0oitHO pabOTHl B TEUCHHE CMEHBI: a) BCEX YETBIPEX CTAHKOB; 0) TPEX CTAaHKOB; B) TOJBKO
OJIHOTO CTaHKa; I') XOTsI ObI OJTHOTO CTAaHKA.
3. V pebenka umeercs 10 xaprouek ¢ OykBamu A, U, O, i, b, B, P, C, K, Il. Pebenok, He
YMEIOIIUNA 4YWTaTh, BBIKJIAABIBAET B PO MO 4yeThipe OyKBBI. HallTu BepoATHOCTH TOTO, YTO OH
CIIy4ailHO BBUIOXKUT cl10BO «BOPS».
4. 'V Iletu tpu mapku u3 ['epmanun, a ase mapku u3 CIIA. A y Camm nsath Mapok u3 I'epmanuu
u tpu u3 CHIA. Ilers yrammn ogny mapky y Caiu U HOJ0XKui cede B Kisiccep. A MOTOM Hayal
XBacTaTbCs MOJAPYXKKE M HAyraja BHITAIIUI OJHY MapKy. KakoBa BepOSITHOCTh TOTO, YTO 3TO Mapka
u3 CIIA?
5. Ha cbopky mocTymaroT JneTanud ¢ Tpex aBToMaroB: 25% - ¢ mepBoro aBToMmara, 45 % - co
BTOporo, 30% - ¢ Tperbero aBToMata. IlepBbiif aBToMar nomyckaer 0,1% Opaka, Bropoit —0,2%,
tpetuii -- 0,3%.HaliTi BeposITHOCTH TOTO, YTO HECTaHJApPTHAs JI€Tallb, MOCTYMHUBIIAs Ha COOPKY,
c/ieTlaHa BTOPBIM aBTOMAaTOM.
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6. Tpu cTpenka MPOU3BENH 1O OJJHOMY BBICTPEITY O MHUILIEHH. BeposSTHOCTh MopakeHUsI MUILIEHU
KaKIpIM cTperkoM paBHa 0.8. HaliTu BepoSTHOCTH TOTO, UTO: @) TPU CTPEJIKA MOPa3sIT MUIIICHB; 0)
JIBa CTpeJKa MOPa3AT MUIICHb, B) TOJBKO OJMH CTPEJIOK MOPA3UT MHUIICHb;, T) XOTA OBl OJWH
CTPEJIOK MOPa3UuT MUILEHb.
7. JlecsaTh CTPENIKOB CAENANN 110 OJHOMY BBICTPEILY IO MUILIEHU. BEpOsSITHOCTh IpoMaxa KasKJbIM -
0,2. Haiitu BepOSTHOCTH TOTO, YTO XOTsI OBl TPOE IMOTIAIH.

3 cemecmp. Konmponvnasa paboma 6 «Mamemamuyeckan cmamucmuKka)

L]env: 1. Hayautbcst 0OpabaThiBaTh BEIOOPOYHBIC TaHHEIC.

2. [To3HaKOMHUTBCS C BOBMOYKHOCTIMU TakeTa Excel mo oOpaboTke qaHHBIX.
Cooeporcanue:
Hana mBymepHast BeIoopka oobema n=150.
J171st 33JaHHOTO MACCHBA YHCEN IMTPOBECTH CIIEAYIONIYIO0 CTATUCTHYECKYIO 00paboTKYy:

Jas kaxnoi nepemenHoii (st 11 uaTEpBaNoB):
1.  omnpenenuth pazmax BbIOOpPKH (3anucaTh GOpMYIIy U Pe3yabTaThl BEIYMCICHUN);
2.  UMHY WHTepBaja (3amucath (OPMYITY U PEe3yIbTaThl BEIUMCICHUI);
3. JNIeByI0 W TpaBYyI TPaHUIBl HHTEPBAILHOTO psna (3amucaTh (GOPMYIy H pe3yJabTaThl
BBIYMCIICHUH);
4.  TOCTPOUTH UHTEPBAIBHBIN PSI;
5.  HaWTH YacCTOTEHI,
6.  TMOCTPOWTH THCTOTPaAMMY;
7.  BBIYMCIUTH TOYEYHBbIE OLEHKU: BBIOOpOYHas CpedHsisi, BBIOOpOYHAs  JIUCHEPCHUS,
UCIpaBlIeHHas BBIOOPOYHAsl AMCIIEPCHs, HCIPAaBIEHHOE BHIOOPOYHOE CpeIHEE KBaJpaTHUecKoe
OTKJIOHEHHUE, aCUMMETPHUSL, IKCLIECC (3anucaTh Bee GOpMYIIbl U Pe3yabTaThl BEIUUCICHHI);
8.  MOCTpOWTH NOBEpHUTEIbHBIE HWHTEPBAIBI UISI MaTEMAaTHYECKOTO OXHIAHUS M CPEIHETO
KBaJ[paTUYECKOTO OTKJIOHEHHS TE€HEPAIbHOM COBOKyMHOCTH Tmpu HajexHoctax 0,9 u 0,95,
CPaBHMTb UX JUIMHBI U YCTAHOBUTD CBSI3b C BEJIMYMHON HA/IEKHOCTH;
9.  mpoBepUTH MPABUJIO TPEX CUTM;
10. no rucrorpaMMe, acUMMETpPHUH, O3KCIECCY, MPAaBUIY TPEX CUTM BBIABUHYTH THUIOTE3Y O
HOPMaJIbHOM pachpeiefieHuU TeHepabHOM COBOKYITHOCTH;
11. mpoBepuTh BBIIBHHYTYIO THIOTE3y TO Kputepuro xu-kBaapar ([lupcona) ¢ ypoBHeM
saagumoctH 0,05.

st Ha6opa 2018 1. B COOTBETCTBUH C y4€OHBIM TUTAHOM MPETYCMOTPEHO:

- 0JTHa KOHTPOJIbHAs paboTa B IEpBOM ceMmecTpe (KOHTpoIbHAs paboTa 1 «31eMeHThI JIMHEHHOM
1 BEKTOPHOM anreOppl. Hauana MmaTeMaTuyeckoro aHainu3a);

- OJHAa KOHTpOJbHas paboTa BO BTOpOM ceMmecTpe (KOHTpoJsibHasg pabota 2 «DyHKUUU
HECKOJIbKHX MepeMeHHbIX. MHaTerpan. JuddepeHnnanbHpie ypaBHEHUS»);

- OJlHa KOHTpOJbHas paboTa B TpeThbeM cemecTpe (KOHTpoibHas padota 3 «BeposTHOCTH
CIy4aifHOTO COOBITHS. MaTeMaTu4ecKkasi CTaTUCTHKAY).

3amaHus KOHTPOJIbHBIX Pa0OT aHAJOTUYHBI IPUBEACHHBIM BBIIIIE.

Bbiaua 3aanus, npueM H 3aliuTa KOHTPOJIBHBIX paOOT MPOBOJAUTCS B COOTBETCTBUU C
KaJIeHJAapHbIM y4eOHbBIM IpadukoM

Onenka Kpurepun onieHKM KOHTPOJILHOH padoThl

3auTeHo Bce KOHTPOJILHBIC pa6OTBI BBITIOJIHAKOTCA KaK MHANBUAYAJIbHBIC
JIoOMaIlTHuE 3a1anus. Eciu 3agaHnue BBIIIOJHEHO HEBCPHO, CTYACHT NJOJIKCH
HCIIPABUTH CBOU OIINOKH M CHOBA CIAaThb Ha IPOBCPKY. «3auTeHO»
CTABUTCS IPU YCJIOBUH NIPABUJIBHOT'O BBIIIOJIHCHHA BCCX 3aIaHUil.

He 3aureno Ecnu He BBIIOJIHEHO XOTS ObI OJHO M3 00s13aTEIbHBIX 3a,I[aHI/II71, TO
CTYACHT IOJIy4aCT OLUCHKY «He 3auTeHo» u He JAOITYCKacCTCs K
CCMCCTPOBBIM KOHTPOJIbHBIM MCPOTIPHUATUAM: DK3AMCHY.
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5. MATPUIIA COOTHECEHUSA PA3JIEJIOB YUEBHOM JUCIUILINHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHIUAM U OLEHKE PE3YJIBTATOB OCBOEHUSA JUCIUIIJIMHbI

Komnemenyuu Komnemenyuu

Kon-6o Py Buo Ouenka
Ne, naumenosanu uacoe OIIK- OIIK-2 Komn. Lep, uac yueonbix pe3ynbmanos
Pazoenoe OUCHUNIUHDL 1 sanamuu

1 2 3 5 5 6 7 8
1. DJIEMEHTBI JIMTHEWMHOM
anreOpsl M aHATUTHYECKOU 50 + + 2 25 JIk, I13, CP Kp-1, sx3amen
TCOMETPUH
2. BBGILSHHG B 38 + + 2 19 JIxk, I13, CP Kp-2, sx3amen
MaTeMaTHYEeCKUN aHAIN3
3.  [Juddepenmmansioe u
WHTETPAIHHOE HACYHCIIEHHE 67 + + 2 33.5 JIk, 113, CP Kp-2, sx3amen
(GYHKIIMY OJTHOM NepeMeHHON
4.  JuddepenumnansHoe U
T PATRHOE  HeIeTET | 60 + + 2 30 JIx, 13, CP Kp-3, oKksamen
byHKIIUN HECKOJIbKHX
TIePEMEHHBIX
5. OOBIKHOBEHHEIC
muddepeHnnanbHbIe
YpaBHEHUs U YpaBHEHUA 60 + + 2 30 JIk, 113, CP Kp -4, sk3amen
MaTeMaTHYEeCKOM
[IN7E37001
6. Hucrospre 1 60 + + 2 30 JIk, 113, CP 9K3aMEH
(O YHKIIMOHAJIbHBIC PSBI
1. DIIEeMEHTBI TEOPHUH
byHKIMI KOMILIICKCHOM 52 + + 2 26 JIk, I13, CP 3K3aMEH
TIEPEMEHHOU
8. DieMeHThI TeOpHUH
BEPOATHOCTEN U 77 + + 2 38,5 JIk, 113, CP Kp-5, KP-6, sx3amen
MaTEMAaTHYECKOM CTATHCTUKH
9. DneMeHThl AUCKPETHOU 13 + + 5 6.5 Tk, 13, CP SK3AMEH
MaTEeMaTHKH
ecezo uyacoe | 477 238,5 | 238,5 2 238,5
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6. IEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYUEHUSA JJIs1
CAMOCTOSTEJBbHOM PABOTHI OB YUAIOIIUXCSA MO JUCIUIIJINHE

a) IloaroroBka K JIEeKIIMOHHBIM U NMPAKTUYIECCKUM 3aHATUAM

1. bekupoBa, P.C. Maremaruxa.

(DYHKL[I/II/I HCCKOJIbBKHMX IICPCMCHHBIX:

ykazanusi/ P.C. bexupona, T.I'. barunosa.- bparck: bpI'Y, 2009. — 51 c.
2. EmenpsnoBa, H.B. Maremaruka. IHTerpupoBanue GyHKIIUN OJHON IIEPEMEHHOM:
Metonndeckue ykazanus/ H.B. EmenssHoBa, A.A. 'oBopuna. — bparck: bpI'V, 2010. — 65 c.
3. EmensbsaoBa, H.B. PackpeiTne HeonpeaeneHHOCTEH B peienax: MeToquueckue yKazaHus/
H.B. EmenbsinoBa, O.I'. Jlapuonosa. — bparck: bpI'Y, 2009. — 49 c.
4. Xnanosa E.B. OnpeneneHHbIil HHTETpall M €ro MPHIIOKEHUs: MeToin4eckne ykazanus./

E.B. XKnanoga, FO.A. [llnukuna — bparck: BI'TY, 2004. — 71 c.

Mertoanueckue

5. IMaiimeimeBa, O.A. Iudpdepenunansusie ypaBHeHus / O.A. IlaiimbrmeBa. bparck: bpl'V,

2009. — 168 c.
0) CamonoaroToBKa u caMoInpoBepKa

1. barunosa T.I'. Maremartuka Y.2: Heonpenenennsiii uHTerpan. OnpeaeieHHbI HHTErpal:
coopuuk 3aganuii u TecroB./ T.I'. barunosa, P.C. bekuposa, E.B. JIumyk — bparck: U3a-Bo bpl'VY,

2011. — 44 c.

2. barunoBa T.I'. Matemaruka Y.3: luddepennmansasie ypaBHeHUs. ODyHKIINN HECKOIBKUX
nepeMeHHbIX: cOopHUK 3amannii u TectoB./ T.I'. barnnosa, P.C. bexupoga, E.B. Jlumyk — bpatck:

N3n-Bo bpl'Y, 2012. — 56 c.

3. barunora T.I'. Maremaruka: Beejenne B Marematideckuii ananu3. Juddepernumansaoe
vcyuciIeHue: cOOpHUK 3aaanuii u TectoB. Yactel, 2. / T.I'. barunosa, P.C. bexuposa, E.B. Jlumyk

— bparck: U3n-Bo bpl'Y, 2014. — 83 c.

4. MaTteMaTHYECKHI aHAJIN3 B BOIIPOCAX M 33/a4ax : yaeOHoe mocodue aiis By30B / B. @.
byry3os, H. U. Kpyrunkas [u ap.]. - 6-e uzn., ucnp. - Cankr-IlerepOypr : Jlans, 2008. - 480 c. -

(YaeOuuku nyst By30B. CrienuanbHasi JUTEpaTypa).

7. HIEPEYEHDb OgHOBHOﬁ W JONOJIHUTEJIBbHOM JIUTEPATYPBI,
HEOBXOJINMOMU JJIs1 OCBOEHUA JTUCHUITJINHBI

Koauuec
Buo meo Oobecneue
IK3eMnin
Ne Haumenoeanue uzoanus 3aHA-mus H-HOCMb,
(asmop, 3aenasue, 6bIX0OHblE OAHHbLE) (VIx, 113, pos 6 (3K3./
oubnuome
Kp) e 4eJl.)
IIT.
1 2 3 4 5
OcHoBHas1 JuTEpaTYypa
1. | Ilucemennsiii, . T. KoHCIEKT JICKIIHMH 1O BBICIICH
MaTeMaTHKeE : HOJIHEII71 kypc / 1. T. Ilucemennslii . - 10-e | Jik, 113, kp 43 1
u3n., ucnp. - M.: AUPUC-TIPECC, 2011. - 608 c.
2. | bannun, K.B. Maremaruka : yuebHoe nocooue /
K.B. banaun, B.H. bamunsikos, A.B. Pykocyes. - MockBa
:IOnuTH-ana, 2015. - 543 c. - bubauorp. B kH. - ISBN
5-238-00980-1 ; To >xe [DnexTpoHHBIN pecypc]. - I, 113, Kp 19y 1
URL.:http://biblioclub.ru/index.php?page=book&id=1144
23
JononHuTe/ILHAS IUTEPATypa
3. | Hanko, I1. E. Beiciias maremaTHka B yIpa>KHEHHUSIX U
3amavax. B 2 4. U.1 :yuebHoe mocobue as By3os / I1. E. T, 113, xp 290 1

"Onukc 21 Bex", Boicmras mkomna, 2003 - 304 c.

Hanko, A. I'. ITonos, T.fI. KoxxeBHUKOBA. - 6-¢ u31. - M.:

21



http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://biblioclub.ru/index.php?page=book&id=114423
http://biblioclub.ru/index.php?page=book&id=114423
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.

4. | Mauko, I1. E.Bbiciiast MaTeMaTHKa B yIPa)KHEHUSAX U
3agadax. B 2-x 4. Y 2: yuebnoe noco6ue ais By3oB / IL.E.
Janko, A.I'. I[Tonos, T.f. KoxxeBHukoBa. - 6-¢ u3a. - M.:
"Onnkc 21 Bek", 2003 - 415 c.

JIxk, 113, kp 296 1

5. | 3aiiues, . A. Bpicmas Marematuka: y4eOHHUK /151 By30B
/ U. A. 3aiines. - 4-e uzn., crepeotun. - M.: [Ipoda, 2005. | Jix, I13, kp 10 0,5
-398 c.

6. | Kparkwuii Kypc BbICIIe MaTeMaTHKH : y4eOHUK /

K.B. bangun, ®.K. banaun, B.1. [[xxeddans u ap. ; mox
obmr. pen. K.B. banauna. - 2-e u3z. - Mocksa :

W3 narenbcko-Topropast kopnopanus «Jlamkos u K,
2017. - 512 c. : Tabm., rpad., cxeM., wi. - bubnworp. B kH. | JIk, 113, kp 13y 1
- ISBN 978-5-394-02103-9 ; To e [ DneKTpoHHBII
pecypc]. -
URL.:http://biblioclub.ru/index.php?page=book&id=45075
1

7 | Ky3uenos, b.T. Maremaruka : yuebnnk / b.T. Ky3nernos.
- 2-e m31., mepepad. u jom. - Mocksa : FOuuTH-/ana,
2015. - 719 c. : un., Tabm., rpad. - (Beicuiee
npodeccroHanbHOE 00pa3oBanue). - bubmuorp. B kH. - JIx, 113, kp 13V 1
ISBN 5-238-00754-X ; To xe [ DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=1147
17

8. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIUOHHON
CETH «<MHTEPHET», HEOBXOJIUMBIX /IJIS1 OCBOEHUA JUCHHUIIJIMHBI

8. IEPEYEHH PECYPCOB MHOOPMAILIMOHHO-TEJIEKOMMY HUKALIMOHHOM CETU « AIHTEPHET»,
HEOBXOJMMBIX JIJIs1 OCBOEHWA AN CHUTIJIIMHBI

1.2nexTpoHHBIN KaTtasor oubnuoreku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&7211D=.

2. DnexrponHas oubnuoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DNeKTpOHHO-OMOIMOTEYHAs cUCTeMa «Y HUBepcUuTeTcKas onbamnoTeka online»
http://biblioclub.ru .

4. DnekTpoHHO-OUONMHMOTEeYHas cuctema «M3natensctBo «Jlanby

http://e.lanbook.com .

5. Nudopmannonnas cucrema "EquHoe 0kHO AocTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas anexkrponnas 6ubnnorexka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcurerckas nndopmannonnas cucrema POCCHUSA (YUC POCCUA)
https://uisrussia.msu.ru/ .

8. HaunonanbHas snexktpoHHast 6ubianorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOANYECKHUE YKA3AHUA IJIsI OBYUYAIOIIUXCs IO OCBOEHHUIO

JAUCHUIIIINHBI
OOyuaromuiicss JTOJDKeH pa3paboTaTh COOCTBEHHBIN PEKUM PABHOMEPHOTO OCBOCHUS

JTMCUUIUIAHBL [IOrOTOBKA CTyJIEHTa K TPEACTOSIIEH JIGKIMU BKJIIOYAeT B Ce0S PSJl BaXKHBIX
M03HABATEIbHO-TIPAKTHUECKUX 3TATOB:

— YTEHHWE 3allUCeH, CICIaHHBIX B TPOIIECCE CIYIIAHWS M KOHCIEKTUPOBAHMS MPEABIAYIICH
JICKITMH, BBIHECEHUE HA TIOJISI BCErO, 4YTO TPeOyeTCsl MpU JalbHEHIe paboTe ¢ KOHCIEKTOM M
y4eOHHUKOM;
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://biblioclub.ru/index.php?page=book&id=450751
http://biblioclub.ru/index.php?page=book&id=450751
http://biblioclub.ru/index.php?page=book&id=114717
http://biblioclub.ru/index.php?page=book&id=114717
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

— TexHuueckoe odopmiieHne 3anucel (NMOJUEpPKUBAHME, BBIJICIIEHHE TJIABHOTO, BBIBOJIOB,
JI0Ka3aTelIbCTB);

—  BBINIOJIHEHUE NPAKTUYECKUX 3a/laHUl IIPEToAaBaTes;

— 3HAaKOMCTBO C MAaTEepHAJIOM MPEIACTOSIIEH JIEKIUU 10 Y4EeOHHKY M JOMOJHUTEIHHON
JuTEeparype.

AxTuBHas paboTa Ha JEKIMH, €€ KOHCIEKTUPOBAHME, MPOJyMaHHas, LieJCHAIpaBICHHAs,
CHUCTEMaTHUYeCKas, a TJIaBHOE - JOOPOCOBECTHAS U TIIyOOKO OCO3HAHHAs MOcieayromas padoTa Haja
KOHCIIEKTOM - BaKHOE€ yCJIOBUE YCIEIIHOTO OOyYEHUs CTYJAECHTOB.

[IpakTHyeckoe 3aHATHE IO MAaTEMAaTHKE MO3BOJISIET CTYIEHTY OoJiee TIIyOOKO pa3o0paThCs B
TEOPETHUECKOM MaTepHalle ¥ OTPEACTUTH CEephl €ro NPaKTUIeCKOTo NpuMeHeHns. OCHOBHAsI LIEJb
MIPAKTUYECKOIO 3aHITHUSI — Pa3BUTHE CAMOCTOSITENLHOCTU CTyAeHTa. [loAroToBKa K MpakTUYECKUM
3aHSTUSIM COCTOUT B JOOPOCOBECTHOM aHAJIM3€ TEOPETUUYECKOI0 MaTepuaa, COCTaBICHUN KPaTKUX
CIPaBOYHHUKOB, CJIOBApUKOB, CXeM, alroputMoB. Kpome TOro, Bce JoMaliHME 3aJaHusd K
MPaKTUYECKOMY 3aHSTHUIO JOJDKHBI OBITh  BBINOJHEHBI, JMOO TOJATOTOBJIEHBl  BOMIPOCHI
MIpPenoJaBaTellio, PACKPhIBAIOIIUE TPYTHOCTH B OCBOGHUH Y4EOHOTO MaTepuara.

KoHTposabpHbIE MEPOTIPUATHS PEACTABIIAIOT COO0M coco0 MPOBEPKU 3HAHUM CTYIEHTA, €ro
YMEHUM ¥  MpeanojaraloT MHCbMEHHbIE OTBEThl Ha IIOCTaBJEHHBIE BOINpPOCHI, JIMOO
CaMOCTOSITEJIbHOE  BBIMOJHEHHWE TMpaKkTU4YecKUX 3anaHui. [loAroroBka K  KOHTPOJIBHBIM
MEpPOTIPUATHSAM COCTOUT B OTBETCTBEHHOM BBINIOJHEHUH BCEX JOMAIIHUX 3aJaHUM MO JUCLUILIINHE
Y CaMOCTOSITENIbHOM MPOopabOTKe OCHOBHOM U JIOTIOTHUTEIbHOU JTUTEPATYPHI.

Haubonee npoayKTUBHOM SIBIISIETCS CaMOCTOsTENbHAs paboTa B OUOIMOTEKE, I/1€ 10 CTYITHBI
OCHOBHBI€ U JIOTIOJIHUTENbHbBIE [IEYaTHBIE U JIEKTPOHHbBIE HCTOYHUKH.

[Ipu BBINOSHEHUM MPUBEAECHHBIX BBILIE PEKOMEHIAUN MOArOTOBKA K IK3aMEHY CBEJETCS K
MOBTOPEHUIO HU3YYEHHOTO U COBEpIICHCTBOBAHWIO HABBIKOB MMPUMEHEHHUS TEOPETUYECKUX
MIOJIOKEHHUH U pa3IMuHbIX METOJIOB PELICHHS K CTAaHJAPTHBIM M HECTAHJAP THBIM 3aJJaHUSM.

9.1. Metoanueckue yKasaHus /151 00y4AIOIMXCS M0 BHIMOJHEHNIO MPAKTHYECKUX PadoT

[IpakTryeckue 3aHATHS MO MaTeMaTHKE MO3BOJIAET CTYIEHTY OoJiee riiyOoKo pa3oOparbes B
TEOPETUYECKOM MaTepHalie U ONpPeAeIUTh CPephl ero MpakTUIecKoro npuMeHenus.. OCHOBHas LENb
MPAKTUYECKOTO 3aHSTHUSI — Pa3BUTHE CAMOCTOSITENIbHOCTU cTyAeHTa. [IoAroToBKa K MpakTHYeCKUM
3aHSTUSIM COCTOUT B TOOPOCOBECTHOM aHAJIN3€ TEOPETHUECKOTO MaTepHalia, COCTaBICHUU KPaTKUX
CIPaBOYHHKOB, CJIOBApUKOB, CXEM, alropurMoB. Kpome TOro, Bce AOMallHUE 3aJaHusl K
MPAKTUYECKOMY 3aHSTUIO JOJDKHBI  OBITh  BBINOJHEHBI, JMOO TOJArOTOBIIEHBI  BOMPOCHI
MIPeroaBaTello, PACKPHIBAIOIIUE TPYIHOCTH B OCBOCHHUU y4eOHOTO MaTepHaa.

IIpakTnyeckoe 3auaTue No 1

Martpuiel, nerictBus Haja MatpuiaMu. OnpeenuTeny KBaApaTHBIX MaTpull. Pemenue cucrem
JTUHENHBIX anreOpanyecKux ypaBHEHHN MaTPHUUHBIM criocoOoM, o ¢popmyinam Kpamepa u metoom
I"aycca. BekTopsl, muHeiHbIe onepanuy Haj BeKTopamu. KoopanHatel BeKTOpa, AHATUTHYECKOE
BBIpaKCHUE JITTMHBI M HAalpaBJICHHE BeKkTopa. HenmmuelHbIe onepanuy Hajl BEKTOpaMu (CKaIsipHOE,
BEKTOPHOE U CMEIIaHHOE MTpor3BeieHne BeKTOpoB). [IpsiMas Ha miockocTH (pa3nuyHbie ypaBHEHUS
MPSIMOM Ha TUIOCKOCTH). Pa3nuyuHble paciooKeHus ABYX NMPSMbIX Ha TIOCKOCTH. KpuBbie 2-10
nopsiika (OKpy>KHOCTb, JUIUIIC, TUTiepOoIIa, mapaboiia), X KAHOHUYECKUE YPaBHEHUS U
noctpoenue. [IockocTs U mpsiMasi B TPOCTPAHCTBE.

Lenb: 1) HAyYUTHCS BBINOIHATH JCHCTBUS HAJ MATPUIIAMH, BBIYHCIIATH OMPEACIUTENH, PEIIaTh
CHCTEMBbI JINHEHHbIX ypaBHeHHH MeTtonoM Kpamepa, meronom I'aycca. 2) HayuuTbcsi BBINOJHATH
NEUCTBYS HaJl BEKTOPAMHU, HAXOAUTH CKAJIIPHOE, BEKTOPHOE, CMELIAHHOE MPOU3BECHNE BEKTOPOB.
3) Hayuutbcs pemarb 3ajayd Ha MpsAMYIO Ha IUIOCKOCTH, MPSAMYK U IUIOCKOCTh B
IIPOCTPAHCTBE, CTPOUTH KPUBBIE BTOPOTO MOpPsIKa

3aynanue 1 BeIMOMHUTE AeWCTBUS HAJ MATPUIIAMHU
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2 3) 1 -2 0 5 1 -2) -5 3
1) A+5E A= 3 _» 12)9A-3B+2C A—-|3 5 1|p=|_3 2 7 |'c=|2 o
-1 2 4 4 0 -1 6 4

3asanue 2 BelYMCIuTh ONpeAEanTeNN BTOPOro MopsIKa

1 2 cosa SN« tgp X X —
1) ;2 : 4|, )
-3 -4 -1 tgp X“+x+1 X

3asanue 3 BoIUMCIuTh ONpeAeauTeNn TPEThEro MopsaKa
3 2 -1 2 1 3 111 0 x O

-2 2 3525 3 2331 2 3;4H(x 1 Xx;
4 2 -3 1 4 3 1 3 6 0 x O

—sina cosal|’

3ananue 4 Pemuth cucteMy JTUHEHHBIX ypaBHeHUH MeToioM Kpamepa u metoniom ["aycca

—2X, = 3X, + X3 =7 2y+z2+3x=1 X+2y+z=8
1)1 X +2X, —3X; =14 ; 2) {6X+4z+5y=-2; 3){3Xx—-2y—-3z=-5
— X, — X, +5X, =-18 72+8y+9x=3 3x—-4y+5z2=10

3ananue 5 PemuTh cregyroniye 3a1a4uu, UCIOIb3Yysl MpaBuia IeHCTBUI HaJl BEKTOpamMu, (pOpMYIIbI
CKaJIAPpHOT'0, BEKTOPHOI'O, CMCHIAHHOTO ITPOU3BEACHHN A BEKTOPOB.

1. JlaHbl BepIIUHBI TPEYTrOJIHHUKA A(-1,2,4),B(-4,2,0),C(3,~2,1). Omipenenuts €ro BHyTpeHHHUI
YTOJI ITpH BepIInHe B.

2. JlaHbl BEKTOPB d =31 — | — Kb=i+ j 5K, =3i — 4j +12K. BLIYHCIAT ;p., (3 + D) -

3. Vmpocruts Beipaxerne (2i — j)- j +(j —2k) -k + (i — 2k)2.

4. PackpbITh CKOOKH H ypoCTUTH BhIpakenus: a) 27 (J x k) +3j (i xK) +4k (i x );
6)(@a+b+c)xc+(@+b+c)xb+(b-c)xa;

5. Cuna f ={2,—4,5} PUIIOKEHA K TOYKE M (4,—2,3) . ONpeiennuTh MOMEHT 3TOM CHIIBI
OTHOCHUTEJILHO TOUKH A(3,2,—1) -

6. Haner Touxkn A(1,2,0), B(3,0,—3)C(1,3,—1). Beruucnuts miomans Tpeyroabnuka ABC .

7. OnpenenuTh, Kakoii sBIseTcs TPoiika g, c: a)a = E 6 = T C= i; 0) d= T, b= IZ, C= T;
B)a=31 +2],b={-104},c=-3 +j+k; na=i+],b=],c=k;
na=i+j,b=7-J,c=7;¢a={2-13},b =5 +3],¢c ={-111}.

8. YCTaHOBUTH, KOMILIAHAPHKI JIM BEKTOPHI 3, D, €, eciu: a)
3={23-1}b={1-13},c ={3-1-2}; ©)a={38-213,b ={21,2},c ={3-1-2};

9. Ilpu KaKOM 3HAYEHHUH [TapaMeTpa | Bektopsl d =i +[j + K,b ={53,0},c={-131}
KOMILJIaHAPHBI?

10. Jlokasats, uto Toukn A(1,2,—1),B(0,1,5),C(-1,2,1), D(2,1,3). 1eXKaT B OAHO¥ IIIOCKOCTH.

11. Beruncimuth 00beM TETpadapa, BEPIINHBI KOTOPOT'0 HAXOIATCA B TOYKAX

A(2,-11),B(5,54),C(3,2,-1),D(4,13).

3aganue 6 IlocTpouThs KpUBBIE BTOPOTO MOPSAKA
1. X2 +y>—6x+6y+2=0 2. x=-4-,5-5y*-20y 3.2x*—y*>-12x+6y+7=0

4 y=1-2Yx2—4x+6 5 x=-2+ /yTJ“L3 6. y? +2y—6X+25=0

3aganue 6 [TocTpouTh KpUBBIE BTOPOTO TOPSIKA
1. X2 +y? —4x+2y+2=0 2. x=-3-,5-5y*-10y 3. 2x* -2y? —8x+6y+7=0
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3aznanue 7 IlapamienbHbl au IpsiMble
a)2Xx+y—-6=0,6x+3y+5=0,0) 2x+y—-6=0, 6x+4y+5=07?

ITopsanoK BBINOJHEHMS: 1) IPOYUTATH JIEKLHUIO U PAaCCMOTPETh IIPUBEIEHHBIE B JIEKLIUU 00pa3Lbl
pelIeHNs 3a1aHuii; 2) BBIOIHATD 33aHNs IPAKTUUECKOTO 3aHATUS AaHAJIOTMYHO.

®opma OTYECTHOCTH: BEITIOJIHUTH 3aaHreC B TCTpaau U MOKAa3aTh NPCIoaaBaTeIto.

3aaHus UL CAMOCTOSITENLHOU PAaOOThL:

3ajanuie 1 BoInmoaHUT ASHCTBUS HAJl MAaTpUIIAMU
-2 3 1 1 -2 -3 2

4
1 2)(0 - 3 5 -
1) : 25 4 0|0 -3 13 1-3 0
3 4)\1 2 2 -2 0
2 -1 -5)\4 -4 5 5 1

3asanue 2 PemuTh ypaBHEHHUSI, UCIIOJIb3YS MPAaBUJIa BEIUMCIEHUS OINpeieauTeneit

] ) X 1 2
3—-X X+2 sSin 2X —sin 3x 2 1
1) = =0;3)| 3 1 -1=
Xx+1 x-1 COS2X Cc0S3X -1 3
x-51 1

3amanue 3 Pemmth cucteMy JIMHEHHBIX ypaBHeHHH MeTo0M Kpamepa u metonom ["aycca
3x+2y=5 , { X, + X, + X, =3 5 {xz—xlz—l

){6x+4y:10’ OX, +2%, +2% =6  |2% —2x, =5

3amanue 4 Pemuth ciemyromuye 3a1a4uu, UCIONIb3Ys IpaBuia ISHCTBHIN HaJl BEKTOpaMH, (POpMYJIbI
CKaJISIPHOTO, BEKTOPHOTO, CMELIAHHOTO ITPOU3BE/ICHUSI BEKTOPOB.

1.Haiity 3nauenne { mpu xotopom Bektopsr & ={2,—15},b ={t,4,2},¢ ={1,0,—1} o6pasyror
JIEBYIO TPOMKY, a 00beM HapaijIeNIeIHIIe1a, TOCTPOCHHOTO HA HUX, PaBEeH 33k16.¢0.
2. [locTpouTh MUpaMUIy C BEpIIMHAMU A(5,2,0), B(2,5,0), C(l,2,4), O(0,0,0) U BBIYHCIINTDH €€

0o0beM, oAb TPAaHU ABC M BBICOTY, OIYIICHHYIO Ha 3Ty IPaHb.
3ananue 5 [TocTpouTh KpHUBBIE BTOPOTO MOPSIAKA

1. X2 +y?2—4x+2y+2=0 2. x=-3-5-5y*-10y 3. 2x*-2y?-8x+6y+7=0

3amanwue 6 [leprneHUKYISIPHBI JTH TIPSIMbIC
a) 2X+y—-6=0,5x-3y+5=0, 6) 2Xx+y—-6=0,3x-6y+5=07?

PexoMeHAalMK 110 BRINOJHESHUIO 33JJaHUM M IMTOATOTOBKE K MPAKTUISCKOMY 3aHSITHIO:
PaCCMOTpeTL INPpHUMCPLI BBIIIOJIHCHUA aHAJIOTIMYHBIX SaﬂaHHﬁ, INpUBCACHHLBIC B JICKIUAX, B
OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCpAaType. IToaroroButh BOIIPOCHI ITPCII0aBaTCIItO.

OcHoBHas uTepaTypa
IIucemennniit, JI. T. KoHcmekr neij’Iﬁ no BbIcHIed Marematuke : monublid kypc / [. T.
[Mucemennsrii . - 10-e u3zn., uctp. - M.: AUPUC-ITPECC, 2011. - 608 c.

JlononHuTEnbHAS IUTEPATYpa
Hanko, I1. E. Beicmias maremaTrka B ynpaXHEHUsAX U 3a7a4ax. B 2 4. Y.1 :yueGHOe mocoOue st
By30B / I1. E. Jlanko, A. I'. Tlonos, T.f. KoxeBuukona. - 6-e¢ uza. - M.: "Onukc 21 Bex",: Bricmias
mkoa, 2003 - 304 c.

KoHTpoJaBHEIE BOIIPOCHI JUISI CAaMOIIPOBEPKHU

1. Kakue neiicTBus HaJl MATPUILIAMU MO>KHO BBITIOJTHATH?

2. Kakue ¢opMynbl HCHONB3YIOTCS TPU BBIYUCICHUU CKASIPHOTO, BEKTOPHOTO, CMEIIAHHOTO
MIPOU3BEACHUS BEKTOPOB?

3.IIpuBecTy KaHOHUYECKUE YPABHEHUSI KPUBBIX BTOPOTO MOPSIJIKA.
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4. TlpuBecTH Bce ypaBHEHHUs MIPSIMON Ha IUIOCKOCTH, IPSMOM B pocTpaHcTBe. [Imockoctu B
IIPOCTPAHCTBE

IIpakTnyeckoe 3ansaTue Ne2

@yHKIMSA OJHOU IEPEMEHHOM, €€ IIPeiesl, PACKPBITUE HEONPEIEICHHOCTEM. beckoHeuHO Malibie 1
6eckoHeuyHo Ooibive GyHkiuu. CpaBHEeHHE OECKOHEYHO MalbiX. 1-1 U 2-i 3amedarebHbIe
npenensl. OMHOCTOPOHHUE TPEAEIBI, HEMPEPHIBHOCTh (PYHKIIMH B TOUKE. TOYKHM pa3pbiBa QyHKIHH
1 UX Knaccudukanys. Tadiauia 0CHOBHBIX POU3BOIHBIX, TpaBuiIa quddepeHInpoBaHusl.
[TpounsBoanas crnoxxHo ¢yHKIMH. [Ipon3BoaHbIe BeICNX NOpsaAKoB. [IpaBuio Jlonuras.
WHTepBasibl MOHOTOHHOCTH, 3KCTpEMYM (DYHKIIMU OJHOM MepeMeHHOU. BBIMyKII0CTh, BOTHYTOCTh
GbyHKIMYU, TOUYKH nieperunda, acuMNIToTh rpaduka ¢pynkuuu. McciaenoBanne GyHKIIUN U TOCTPOCHHE
ee rpaduka. IHTErpupoBaHme MO YacTsAM M MOJCTAHOBKOM B HEOIIPEICTICHHOM HHTETpaJIe.
WHuTerpupoBanre panMoHanbHbIX Apodei. MHTerprupoBaHue HEKOTOPHIX HPPALMOHATIBHBIX U
TPUTOHOMETPUYECKUX (yHKIMM. OnpeneneHHbId HHTETpall, €ro cBoicTBa, popmyna HeroToHa-
JleitOnuna. MiHTerpupoBaHue 1no 4acTsM U MOJCTaHOBKOM B OIPE/IEICHHOM UHTETpale.
Maremaruueckue U GU3NYECKUe IPUIIOKEHUS OIpeIelIeHHOro nHTerpana. O6nacte onpeaeacHus
1 TeOMeTpUYecKoe U300pakeHne GyHKIINK HECKOIbKUX NepeMeHHbIX [Ipenen u HenpepbIBHOCTD
(YHKIIMM HECKOJIBKUX MepeMeHHbIX. YacTHble mpousBoanble. [luddepennrpoBanye HesBHOM
(YHKIMHM HECKOJIBKUX MepeMeHHbIX. [I[puMenenue nonHoro auddepeniunana B NpuOIMKEHHbBIX
BBIYHMCIICHUSAX. Y CIIOBHBIN U O€3yCIOBHBINA AKCTPEMYM (YHKIIMH HECKOJIBKUX MEPEMEHHBIX.
Heobxoumble u jocTaTouHble yCI0BHUS 3KCTpeMyMma. MeTto MHOxkuTenei Jlarpanxa.
Brruncnenue 1BOHHOTO MHTErpajia B MPSMOYTOJIbHBIX U MOJISIPHBIX CUCTEMax KOOPIMHAT.
Brruncnenue TpoitHOro HHTErpaia B IpsIMOYroJIbHBIX, [IUIMHAPUYECKUX U CPepUIECKUX
KoopauHaTax. Beruncnenue kpuBoinHenHbIx nHTErpaios | u Il pona.

Lenb: 1) HAy4YuTbCS BBIYKCIATH Tpefes (GYHKIUH, HAXOAWTh ACHMITOTHI. 2) HayYUThCS
HAaXOJIUTh MPOU3BOJAHYIO (YHKIIMM U TMPUMEHATH NpaBuiia AuddepeHnupoBanus. 3) OCBOHUTH
aQITOPUTM HCCIEeNOBaHUS (YHKIMM U HAyYUThCS CTPOUTH MakeT rpaduka QyHKUUM B
COOTBETCTBHH C MPOBEICHHBIM HUCCIICIOBAHUEM. 4) HAYYUTHCS CTPOUTH KPHUBBIC 2-TO MOpPSIKa. 5)
HayuuThcsi HaXOIUTh YacTHBIE MPOM3BOAHBIE U HauOOJIbLIEE U HAUMEHbLIEe 3HaUYeHUE (DYHKIUU
JIBYX TEpEeMEeHHBIX B oOmactu. 6) Hayuwmthcs wuHTErpupoBath. 7) HayuuThCs BBIYHCIATH
oTnpeJieNIeHHbIe MHTErpabl, KPaTHbIE U KPUBOJIMHEHHBIE HHTEIPaIbl

3ananue 1 BeryuciauTh npeaeisl

L lim 2n+1 im 3n+1 im x% —3x 4 lim 4x* 5. lim 1+2x+x3
i N+1 o 2n—1 o X —8 o X2 —1 o 10X% +x2 —80

6. IirnleZ—x—6 7. lim x®+1 8 [im x®-2x+6 9. [im 20x° —5x+4
o 3X—=X° oom DX +8x% +2 o —3X+x2-21 o 20x—1

3aZ[aHI/I€ 2 [[J'Iﬂ YKa3aHHBIX (bYHKHI/II;'I HaWTH ACUMIITOTHI, HalTH IIPOXU3BOJHBIC, HCCJICA0BATD,

MIOCTPOUTH UX rpaduKu
3

X X3 +1 x? +1 2X +1
yy=—"— 2)y="—7= 3 y=— 4 y=+y1-x> 5 y=""
1+3x X 2X+3 e

3aganue 3 [TocTpouTh KpUBBIE BTOPOTO TOPSIKA
L X 4+y>=2x—-2y—-2=0 2 x*—-4y*-8x-16y—-16=0 3.2x*—4x—y+11=0

4. X =2+,/6-3y2 +6y 5.y =—2+45+(x+4) 6. y=1-2Jx+1

3aganue 4 HaiiTi yacTHbIe TPOU3BOJIHBIE

1. u = 2yJ/x +3y3/ 72 4. u =2 7.r=p’sin‘p

N X -z

1.z =arctg y2 5U=——— g.u=e’+e’
1+x y
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y

X

3aganue 5 Haiitu Hanbombliee u HaMMEHbIIEE 3HaUCHHE (DYHKIIMU ABYX MIEPEMEHHBIX B 001aCTH
1) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(x-1)?+(y+2)?
2) J: 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=7x+4y 6) 14-z=(x-2)?+(y-1)?
3) M: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0 a) z=7x-3y 6) z+5=(x+1)*+(y-2)?

LU= (x=Y)(x-2)(y - 2) 6. 2= 707" 0.u=e"sin Y

3aganue 6 HaiiTi HeonpeieieHHbIE MHTETPaAIIbI

1. Ix3dx 2. dex 3. Idx 4. [d(sin x) 5. [d(arctgx®) 6. J.\/Fdx 7. J'% 8. j\dF
X X

10 [3*dx 11. j(xz +2x+§)dx 12 J'XX—_szdx 13 [ (12vx - 3¥xpx 14 j;d(& b

3asnanue 7/ HaiiTu HeomnpeieIeHHbIE HHTETPAJIbl, UCIIOJIB3YSI METO/] 3aMEHBI TEPEMEHHOMN
J- xdx J- xdx .[ x*dx J-(5x+3)dx 5 J~ xdx 5 .[ x°dx

J1-x2 X" +25 J3-x 2x" -5 J3-49x"2

3xdx B ) x3dx dx e*dx (2x —8)dx
I7—4x2 _[x V5x" —7dx jxcosSx dx _[ oo | 1 6x+13 I\/1+ex+ezx I\/l—X—XZ

J- Ccos xdx J- In xdx J- (3x 6)dx J- (x+3)dx J-
sin® x—6sin x+12 7 y\1_ 4l x—In?x 2_4x+5 x> +2x+2 7 Jax—x2

3ananue 8 HaliTi HeomnpeeieHHbIE MHTETPAITBI, UCTIOIB3YSI METOI MHTETPUPOBAHUS 110 YaCTSIM
fxezxdx [ xarctgxdx Iexsin xdx jln( x* +1)dx [ xdx jarcsm xdx je“ * cos 2xadx j\/_ln xdx

cos? x
) arcsin x
I X*“ cos xdx j Tox dx j arctg-/2x —1dx j cos(In x)dx

3aganue 9 HTErpupoBaTh CieIMaIbHBIEC KJIACCHl YHKITUI

X3 i I X+2 y .[ 32 +2x +1 o .[ dx _[ X+1 o _[XJFWJFWdX
X—2 x* —2x° (X +1)%(x* +1) Ux+x T3Bx+1 x(1-3/x)
cos® xdx I dx

Icos“xdx jsinzxcossxdx J' —
sin® x

X 3 X
sin = cos® =
2 2

3ananue 10 Beruucnuth onpeaeneH bl HHTerpal

3aganue 11 IToctpoiite purypy, orpaHHYeHHYIO 3aJaHHBIMH JIMHUSMH U BBIYMCIUTE MJIOIIA/b STON
¢urypsl, 00beM (Guryp, MoaydeHHBIX BpalleHUEM BOKPYT KOOPMHATHBIX OCEH.

1. y=(x-1)% x=0; x=2; y=0. 4. 4x-D)=y*; y=-1; (y>-1) x=2; x=5.
2.y=-X"+7x-6; x=2; x=4; y=0. 5. y=—X*; y+Xx+2=0.

3.y=e" y=e"; x=1

3aganue 12 BpIYMCIUTD HHTETPAJIBI

1. ” xy’dxdy, rae D ecTh 061macTh, orpaHHueHHas mapabonoi Y = 2PX U IpsAMoil X = p
D

2. Ijjzzdxdydz, rje V ecThb 0011as 4acThb IIapOB X*+y* +7°<R*, X*+y*+7°<2Rz.
\
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3. § 2xdx— (x+2y)dy, rae koutyp C — nepumerp tpeyroybuuka ¢ BepmuHamu A(-1, 0), B(0, 2)
C
D(2, 0).

[HopsiioK BBIMOJAHEHUS: 1) MPOYUTATH JIEKIHIO U PACCMOTPETH MPHUBEICHHBIC B JICKIIMH 0Opa3Ibl
peH_IeHI/IH SaI[aHI/Ifl; 2) BBIIIOJIHATH 3aaHUA HpaKTI/I‘-IeCKOFO 3aHATHUSA aHAJIOTUYHO.

dopma OTYETHOCTH: BBITIOJIHUTE 33J]aHUE B TETPAJIN U TIOKA3aTh MPEIOAaBaTelIIo.

3amaHud I CaMOCTOSATENLHOM pabOThL:

3aganue 1 Berunciaurs Hpeaenm

lim X3 +1 lim —6x+5 lim —6X lim 9x+14 i x> —5X+6
x—>-1 X _4X_5 X—5 Lz _4 Lz 8 !m \/6—X—2
X3 =27 . 2arcsin X ) 3sin x

I!Hs]«/?—x—«/x+1 '!EE‘ 3tg2x I!marctQZX

3amanne 2 Jlnsg yka3zaHHBIX (YHKIWHA HaWTH aCHMITOTHI, HAWTH TPOW3BOJHBIE, HCCIEIOBATH,

MOCTPOUTH UX rpapuKu
2 4

X X X
1) y=x>-3x 2 y= 3) y= HYy=—F—>+
)Y )Y 1+ x? )y 4-x? )Y x3 —27
3anmanne 3 [TocTpouTh KpHUBBIE BTOPOTO MOPSAKA
L X*+y?2—6x+6y+2=0 2 x=-4-,5-5y*-20y 3.2x2 —y? —12x+6y+7=0

4 y=1-2Jx —ax+6 5 x=-2+ Y F° 6. y? +2y—6x+25=0
6
3ananue 4 HaiiTn qacTHBIE TPOM3BOTHBIC g—i uZ Pyuxyuu 3x° +2y—5x2° +2yz+32=7

2 2
Ou + 6——0 eciu u = arctgZ
ox® oy’ X

3ananue 6 BeruncnuTs mromans GUrypsl
a) y=arcsin X, x=1, y=0; 6) p=a cos 2¢.
2

X In x

3amanwue 7. Halitu jymmHy 1yru KpuBou Y ZZ - >

3aganue 5 Ilokazarts, uTo

OT TOYKH ¢ abcruccoii x = 1 10 TOYKH ¢

abcruccon x = e.
3ananue 8 Beruncnuth 00beM Tena, 00pa3oBaHHOTO BpallleHueM BOkpyr ocu OV  durypsl,

OTPaHUYECHHOW JTUHUSAMU y = 2 X-X y Y :0.
3ayanue 9 BerayuciuTh HHTETpaibl

1. J. J. xydxdy, rae D ecth 061acTh, orpaHndeHHast 0cblo OX U BEpXHEW MOIYOKPYKHOCTBIO
D

(x—2)*+y° =1

2
X VA

2. j” x2dxdydz, rme V ecTh BHYTPEHHOCTB JJUIMIICOUAa —; + b—{ +— =1.
a C

\

2
3. I(xz —2xy)dx + (2xy + y*)dy, rae kouTyp C — ayra mapabonst Y =X ot Touxu (1, 1) 10
C
TOUKH (2, 4).
PexoMeH1aIiu 1o BBINOJIHEHUIO 3a/IaHUI M IOJITOTOBKE K MPAKTUYCCKOMY 3aHITHIO:

PaCCMOTpCTL IMPUMCPLI BBIIIOJHCHHUA aHAJIOTHYHBIX 3aﬂaHHﬁ, IMPUBCACHHBIC B JICKIUAX, B
OCHOBHOM M JOIIOJHUTEIIHLHOM JIATCPaType. IloaroroBuTh BOIIPOCHI IPCIIOAaBaTCIITO.

OcHoBHas uTepaTypa
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[Mucemennswiit, . T. KoHcmekT nekuuid Mo BbICHIeH Maremaruke : monHblid kype / [, T.
[Mucemennsrii . - 10-e u3zn., ucnp. - M.: AUPUC-ITPECC, 2011. - 608 c.

JononHurenpHas Mureparypa
Hanko, I1. E. Briciias maremaTrka B ynpaXHEHUAX U 3a1a4ax. B 2 4. Y.1 :yuebHoe mocobue mis
By30B / I1. E. Jlanko, A. I'. Tlonos, T.4. KoxxeBHukoBa. - 6-¢ u3a. - M.: "Onukc 21 Bex",: Briciias
mrkoiaa, 2003 - 304 c.

KoHTpoJIbHBIE BOIIPOCHI I CAMOIIPOBEPKH

KakoB nopsnok aeiicTBuil npu BeIYMCIIeHUH Ipenena? Kakue MmareMaTnyeckue HeonpeesIeHHOCTH
cymectByrot? ChopmynupyiiTe nmpaBuia A paCKPbITUS HEONPEISIICHHOCTEeH. 3auIiTe TaOIHITy
MIPOU3BOIHBIX U MpaBwia auddepenumposanus. Kakos anroputm uccnenopanust Gpynkuun? B uem
OTJIMYME HAXOXKICHHUS YAaCTHBIX IPOM3BOJHBIX (YHKIIMM HECKOJbKHX TNepeMeHHbIX? Kaxos
MOPSIIOK JIEHCTBUN MPU HAXOKICHUM HAWOOJBILIEr0 M HAaWMEHBIIEro 3HAYeHUS (QYHKUUU ABYX
MEepEMEHHBIX B 3aJlaHHOM obnactu? Hamumure Tabmuiy u cBoicTBa wuHTerpaioB. Kak
BBITIOJIHSAETCS METOJ] 3aMEHbI IEPEMEHHOM B MHTEerpaie? Hanuimure GopMyily UHTETPUPOBAHUS 110
gactaM. Kakue ocoOeHHOCTH MeToJa MHTErpUpOBaHMS IO 4YacTIM MOXXHO Ha3BaTh? Kaxue
cHeluagbHble Kjacchl (YHKIMM BBIAENAIOT 0pu  uHTerpupoBaHuu? Yem oTimyaroTcs
HEOTIpeIeIEHHBI W OTIPe/ICTICHHBIA HHTErpan? UTo Ha3pIBaeTCs KPUBOJIMHEHHON Tpamernueit? Kak
HaWTH IUIONIAJb KPUBOJIMHEHHOW Tpamenuu. Kak BBIYMCIAOTCA KpaTHbIE W KPHUBOJWHEHWHBIE
WHTETPAJIBI?

IIpakTnyeckoe 3ausaTHe Ne3

[TpoBepka ycrmoBHii CylecTBOBaHUS U IUHCTBEHHOCTH perieHus 3anauu Komm. [lonck ocoObix
To4ek. HTerpupyembie THIHI MU HepeHINATEHBIX YpaBHEHUH TIEpBOTO MOpsiaKa. Pemenue
muddepeHnnanbHbIX YpaBHEHHH BHICIIMX MOPSAIKOB, TOMYCKAIOUIUX MOHKEHNE CTEMEHH.
Pemenne oaHopomHOro  nuHEWHOro  AMp@depeHUuaNbHOTO  YpaBHEHUS € MOCTOSIHHBIMU
kodpuimenramu.  Meton  mogdbopa  YAacTHOTO  PEUICHUS  HEOJHOPOIHOTO  JIMHEHHOTO
muddepeHIInaTbHOTO YpaBHEHUSI C TOCTOSSHHBIMH KOY(PQHUIIMEHTaMH I0 BUIY IPAaBOW YacTH.
Meton Bapualudyd TPOU3BOJBHBIX IOCTOSHHBIX. MeToAbl peuieHus CHUCTEM OOBIKHOBEHHBIX
muddepeHuanbHbIX YpaBHEHUH.

YpaBHeHHs] MATEMaTUYECKON (PU3UKHU, UX BUJBI U CIIOCOOBI pELICHHUS.

Lenb paGoTbl: HayuuTh cTpouTh U HCCIENOBaTh MaTeMaTHMUECKHE MOJENU JIUHAMHUYECKHX
MIPOLIECCOB, MPOTEKAIOIIUX B TEXHUKE, OHOJOTHH, (U3HKE, OPYrUX OTpPaCIAX UYeIOBEUECKOU
nestensHoCTH HayunThes onpenensats Tun quddepeHiuaibHoro ypaBHeHUsl, BBIOUpaTh crnocod
€ro pellIeHus, peliaTh, 3auchbiBasi OTBET B TpeOyemoil ¢popme.

3aganue 1 Ompenenuth TUNBI TuddepeHINATbHBIX YpaBHEHUN 1-ro mopsiaka u pemuTs ux. s
Ka)KJI0TO 3amucarh ollee peleHue.

1. x2y' +y=0, 6. 2y'Ix =y, y@)-1 1.y —y=e*

2. 1+ y?)dx = (L+ x?)dy, 7.y =2y, 12.xy' +y=Ihx+1

3. (xy* +X)dx+ (y—x’y)dy =0, 8. (1+y?)dx—xydy=0, 13. y/ +1;22X y=1

4. ¢’ (1+x*)dy —2x(1+e”)dx =0, 9. Z\Ndx: dy 14. y' cos x — ysin x = sin 2x
5. X+xy+Yy (y+xy)=0, 10. y'tgx—y =1 15. y’ +2—Xy: exx2

3aganue 2 OmnpenenuTsh THNbBI AU(depeHInanbHbIX ypaBHEHUH 2-T0 TOpsiiKa U pemuTh ux. s
Ka)/I0TO 3ammcaTh o011ee pereHue.

1. y" -5y’ +4y =0, 7.y -4y =8x° 13. y" -8y =0
2. y" +8y' +25y =0, 8. y" +3y’ =9x 14. y" +4y =0
3. y" —4y' +4y =0, 9. y' +4y’ +5y =5x* -32x+5  15.4y" -3y’ —y=0
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4. y" +2y' +5y=0, 10. y" +y'—2y = 6x? 16. y" —5y’ +6y =13sin 3x
5. y" —5y" +8y' —4y=0, 11. y' +2y +y=¢" 17. y" + 4y = 3sin 2x
6.y —16y =0, 12. y" —2y = xe~* 18. y" +y=xcosx

[Mopsimok BBINOJHEHUS: |) MPOYUTATH JEKIUI0O U PACCMOTPETh MPHUBEACHHBIC B JICKIIUU 00pa3Ilbl
pelieHus 3a1aHnii; 2) BBIMOJIHATD 3a/1aHUsI PAKTUUECKOTO 3aHITHUSI aHAJIOTUYHO.

®opma OTYECTHOCTH: BEITIOJIHUTH 3aaHreC B TCTpaau U MOKAa3aTh NPCIoaaBaTeIto.

3aaHus Ui CaMOCTOSATENBEHON paboThl: OnpenenuTs THIb AuddepeHInalbHBIX YpaBHEHHH U

pemuTh ux. s kaxaoro 3anucarb 00111ee perieHne
2 2

2
1 X dxs dy=0 2 X dx+1+y dy=0 3

dx _ﬂ_o der dy

_ =0 a4 =0
x®+5 y®+5 VxZ+1 y xlhx tgy Lex® y*+l
5. 'n_ydyz—dx . 6.y" -2y’ +3y=e*cosx 7. y" -3y’ ~10y =sin x+3cosx
y CoS X

8.y =3y +2y=e¥*(x*+x) 9. y" -2y’ +2y=e*(2cosx —4xsin X)
10. y" +y=x+2e"y" -6y’ +8y=e*+e*
PexoMeHgamu 0o BeINOJHEHHUIO 3aJaHUN U ITIOATOTOBKEC K MPAKTHYCCKOMY 3aHATHUIO.

PaCCMOTpeTB anMepH BBITIOJTHCHUA AHAJIOIMYHbBIX 3aJIaHHI>'I, HpI/IBe)IeHHI)Ie B JICKIIUAX, B
OCHOBHOM M JIOTIOJTHUTENBbHOU uTeparype. [loAroToBUTH BOITPOCHI MPEMOAABATEIIO.

OcHoBHas nuTepaTypa
ITucemennswrit, JI. T. Koucmekr nekmuit mo BeIcmied MaTtemaTtuke : monHbeid kypc / 1. T.
[Mucemennsrii . - 10-e uzn., ucnp. - M.: AUPUC-TIPECC, 2011. - 608 c.

JlomosTHUTEIbHAS JIUTEPATYPA
Hanxko, I1. E. Beicias maTemaTrka B ynpaKHeHHsIX W 3a1adax. B 2 4. U.2 :yuyeOHOE mocobue st
By30B / I1. E. laako, A. I'. ITonos, T.fl. KoxxeBHukoBa. - 6-¢ u3n. - M.: "Onukc 21 Bex",: Beicimas
mkoja, 2003 - 304 c.

KoHTposbHbIe BOIPOCHI ISl CAMONIPOBEPKH

1. [lepeuncnure Tunbl AU PepeHIuaANbHBIX YPaBHEHUN IEPBOTO MOPSIIKA.

2. 3anumuTe OO0mUN BUJ KaXA0T0 TUMa quddepeHInanbHbIX YpaBHEHHUH IEpBOTO MOPSIKA.

3. Kakoif cnoco® pemieHust COOTBETCTBYET KakaoMy Tuily auddepeHuanbHbIX ypaBHEHUN
MIEPBOTO MOPSIKA.

4. 3anumure GopMyasl [Uisl pernenust TuddepeHInanbHbIX YpaBHEHUH BTOPOTO MOPSIAKA.

5. Uto Ha3bIBaeTcs AuddepeHnaibHbIM ypaBHEHUEM ?

6. Uto Ha3zpIBaeTcs oOUMM perienneM nuddepeHnnaibHbIX ypaBHEeHHH?

IIpakTuyeckoe 3ansitue Ned

Yucnossle psaabl. HeoOxoqumblil mpu3Hak cxoAUMOCTH psaa. JlocTaTouHble MPU3HAKU CXOAUMOCTH
pSI0B B TOJIOKUTENBHBIMU 4YJICHAMHU: TEOpPEeMbl cpaBHEeHMs, npusHak J[lamambepa, Koy,
UHTETPaJbHbIN MpHU3HaK. AOCOJIOTHasE M YCIOBHAas CXOJUMOCTh 3HAaKOIEPEMEHHBIX psI0B.
ITpusnak JleitOHuna. OOxacTeh CXOAMMOCTH (DYHKIMOHAJIBHOIO psiia U CHOCOOBI €€ OTHICKaHMSL.
Crenennble psabl. MHTepBan, paauyc W o01acTh CXOJAUMOCTH CTENEHHOro psjaa. PasnoskeHue
¢bynkuuu B creneHHoM psn. Psaasr Teitmopa m Maxkiiopena. IIpuMeHeHHe CTENEHHBIX PSIOB K
npUOJIMKEHHBIM BblunciieHusM. Paznoxenue ¢pynkunu B psag Oypbe

[lenp pabGoThl: HayunTh wccnenoBaTh YMCIOBBIE PSJIBI HA CXOJUMOCTh, HAXOIUTh CYMMY psJa,
pasnarath (QYHKIIMU B CTENeHHble psaael Teimopa u Maxkiopena. HayuuTh w#cCmosib30BatTh
(GyHKIMOHATBHBIE PSAIbI JUIS BbhlUMCIeHU. HayuuTh HaxomuTh pasznoxeHue (YHKIUA B P
Dypee.

3amanue 1
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1. UccnenoBaTh psiabl HA CXOAUMOCTB!
a)i n+1 )22n+1 )22n+1 )i

“n° +4n+8 “(2n-11’ “(2n-1)1’ Tn(n+1)
3agaHI/Ie 2. HaHTH CyMMYy psifa

1
6 -
2 Z(2n 1)(2n+1) )nZ:;‘n(n+1)
3aznanue 3. HaI/ITH 001aCTh CXOMMOCTH psizia

= (x+1)"
)22 "(n+2) 2 Zn(n+2)!

n=1
3asanue 4. BeruMciauTh HHTErpajl C IOMOILIBIO PSI0B

1 .- 1
2) IS“;](XdX 5) J-In(1X+x) dx
0

3ananue 5 Paznoxuth GyHKIUU B pax Oypbe
a) y=[x, xe(-2,2) 6) y=7—X, xe(0,2x)

[Hopsaok BBINOJHEHUS: 1) MPOYUTATH JIEKIMIO U PACCMOTPETh MPHUBEIECHHBIE B JIEKIMU 00pa3Ibl
pelIeHUs 3a/1aHui; 2) BBIMOIHSTH 3a/1aHUs IPAKTUYECKOTO 3aHATHS aHAJIOTUYHO.

®opMa OTYECTHOCTH: BEITIOJIHUTH 3aaHuEC B TCTpaau U MOKA3aTh NMPEIoaaBaTeIro.

3alauus JUId CaMOCTOSITEILHOU PAOOTEL:

3agaHI/Ie 1 HccnenoBaTh pszibl HA CXOAUMOCTD

Z Z 2n+3 , ZL Z:2n+1 Zarcsm 1 , Z( 1)“_
“n° +8n 3’ ~((2n-2)! = nin(n+8) =2n-1 = Jn o -1

3amganue 2 Haiitu 065acTh CXOMUMOCTH psiaa

i(n:(_nz)z,i(x+l) Zn (X+4) Z(X+4)

n=1 o n+1 n=1

. 1
3ayianne 3 BBIYHCIUTE HHTETPAJIBI I Sln—de, £ =0,00001, J- e dx, ¢ =0,00001
X

3ananue 4 Pasnoxuts GyHkuun B pag Pypee Y = X°, Xe (-7, 7) Y = % X e (-2, 2)

PexoMeHAaIMy 110 BBIIOJIHESHUIO 3aJJaHUHM 1 MIOATOTOBKE K IPAKTHYECKOMY 3aHITHIO:
PaCCMOTpeTL MIOPHUMCPLI BBIIIOJIHCHUA aHAJIOTIMYHBIX SaﬂaHHﬁ, MNpUBCACHHLBIC B JICKIHUAX, B
OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCpAaType. IToaroroButh BOIIPOCHI ITPCII04aBaTCIItO.

OcHoBHas nuTeparypa
IIucemennwiit, JI. T. KoHcmekr neij’Iﬁ no BbIcHIed Marematuke : monubiii kypc / [. T.
[Mucemennsrii . - 10-e u3zn., uctp. - M.: AUPUC-ITPECC, 2011. - 608 c.

JlononHuTenbHAS IUTEPATypa
Hanko, I1. E. Beicmas maremaTrka B ynpaXHEHUsAX U 3a7a4ax. B 2 4. Y.2 :yueGHOe nmocoOue s
By30B / I1. E. Jlanko, A. I'. Tlonos, T.f. KoxxeBHukoBa. - 6-e¢ uza. - M.: "Onukc 21 Bex",: Bricmias
mkoia, 2003 - 304 c.

KOHTpoabHbBIE BONPOCHI ISl CAMONIPOBEPKH

1. Chopmynupyiite HEOOXOAUMBIH M JOCTATOYHBIE NPU3HAKK CXOAMMOCTH 3HAKOTIOCTOSHHBIX
YHCIIOBBIX PAJIOB.

2. ChopmynupyiiTe MpU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHBIX YHCIIOBBIX PS/IOB.

3. 3anumuTe pa3nokeHus B psAa MakiopeHa CTaHAapTHBIX (GYHKIUH.
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4. 3anumute GOPMYIBI IS passiokeHus B pan Oypbe pa3nuyHbIX QYHKUIUH .YKaKUTE YacTHBIC
CIIy4au pasyioKEeHUM.

IIpakTnyeckoe 3angTue NeS

KommuiekcHble uncna, anreOpanydeckasi, TPUTOHOMETpUYECKas W TOKazaTelbHas (OPMBI 3arucu
KOMIIJIEKCHOTO YHCJIa, JEHCTBUS HAJ KOMIUIEKCHBIMU unciaaMu. DyHKIUM KOMIUIEKCHOTO
nepemeHHoro. Ilpexen, HempephIBHOCTh, aHATMTUYHOCTH.  MHTerpupoBaHue  (QyHKIUHU
KOMITJIEKCHOTO TiepeMeHHoro. Teopema Komm. Wuaterpansnas ¢opmyna Komm. dDopmyna
Herorona-Jleiionuna. Bperyersl. OCHOBHass TeopeMa O BbIYETAaX. BBIYHMCICHHE WHTETPAJIOB.
[Ipeo6pazoBanue Jlammaca. Haxoxaenune n300pakeHUi U CIocOOBI BOCCTAHOBJICHHSI OPUTHHAJA TI0
nzobpakenuto. [IpuMeHeHne ONMEepanMoHHOTO HMCYHCICHHUS TpPU pelmeHuu TudQepeHInarbHbIX
YpaBHEHHI U cuCTeM TuddepeHInaIbHbIX ypaBHeHHH. [[puMeHenne onepanoHHOTO UCYHCICHUS
U1 UCCIIEIOBAHMSI TUHAMUYECKUX CBOMCTB CUCTEM aBTOMAaTHYECKOTO PEryIUpOBaHMSL.

Henb  paGotel:  HayuuTh  3amuchiBaTh ~ KOMIUIEKCHBIE — 4Yuciaa B alreOpamveckou,
TPUTOHOMETPUYECKOW U TOKa3aTeJbHOM (opMax BBINOJHATh JEHCTBUS HAJl KOMIUIEKCHBIMU
yyciamMu. HayduTh OTHENSITh BEIIECTBEHHYIO M MHHUMYIO 4YacTH (YHKIMH KOMIUIEKCHOTO
MIEPEMEHHOT0, TPOBEPSITh AHATUTHYHOCTh  (PyHKuuMu. Hayuuts nuddepenuupoBars u
MHTErpupoBaTh (YHKUHUKA KOMIUIEKCHOTO TepeMeHHoro. HayuuTh BBIYHMCIATH BBIYETH (DYHKIIUU
KOMIIJIEKCHOTO nepeMeHHoro. Pemenne nuddepeHnnaibHbIX ypaBHEHHH ONepalliOHHBIM METOIOM.

3ayanue 1 3anucarh KOMIUIEKCHBIE YHCIIa B TPUTOHOMETPUYECKOM U MOKa3aTeNbHON opmax
1.2=4+3i, 2. 2=-2+23i, 3. z=-7-i, 4 z=-1-V3i,52=-2-3i,6. 2=2-2i

3aganue 2 JlaHbl KOMIUIEKCHBIE uncna 2, =4+3i u z, =2—2 . BemonHuTs neiicTBus:
. N7 4l s
2,+12,,,—-12,, ,Z,, 2, Z,, (2-21)", Y1-i.
3aganue 3 SABASIOTCS W aHATUTHIECKUMU ()YHKITHH
= z
) W=2"Z 6) W=2e" 5 W=2|z

3ananue 4 BeIUMCINTH UHTETPaIbI

,1) W=|z|Rez?

1

eZ
2°+12

a) IZ Imzdz, —z<argz<0, 0) J- dz, 00x0[1 KOHTypa IMOJI0KHUTEIBHBIMH.

2= 2-1=1
2

3ajanue 5 HaiiTu BBIYETHI B 0COOBIX TOUKAX CICAYIOMUX (YHKIIUHA
1

a) w=12%? 6) W=

2 .1
T B W= 2% sin N

3ayanue 6 Peruth ypasuenne Yy’ +y'—2y =6x%, y(0) =1, »'(0) =0 onepanroHHBIM METOIOM
[Mopstok BhIMONHEHHs: 1) MPOYMTATh JIEKIIMIO W PaCCMOTPETH MPHUBEICHHBIE B JICKIIUU 00pas3Ibl
pelleHus 3aIaHni; 2) BBIMOJHATE 3a1aHKs IIPAKTHYECKOTO 3aHATHS aHAJOTHYHO.

®opMa OTYETHOCTH: BBHINIOJHUTh 3aJJaHIE B TETpaau 1 MOKa3aTh IIPCIoAaBaTCIIIO.

3amaHus A CaMOCTOSTEILHON Da6OTHZ

1 3aHI/ICaTB KOMIIJICKCHBIC UHUCJIAa B TpHFOHOMCTpH‘IGCKOﬁ Hu HOKaBaTeJILHOI\/’I (bopMax

1.2=4-3i, 2. 2=-2+3J31i, 3. 2=7-7i, 4 z=+3i,52=-2-43i,6.2=2
2. SIBNSAIOTCS TN QaHATUTUYECKUMHU (QYHKIIUU
) W=2"+i, 6y W=2z€"" 5 W=Z|z

3. BeuucnuTh UHTETpasbl

, 1) W=|z|Re Z?
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a) ,[Z Re z dz, 00x01 KOHTYpa MMOJOKUTEIBHBIN, O)
=1 |2-2|=5
4. HaiiTu BBIYETHI B OCOOBIX TOYKAX CIEAYIOMMNX (PYHKIUN
z o L L 1
1osinzz O T A W T TR
5. Pemmts ypaBHenue Y +5y'+6y =3—x, y(0) =1, »'(0) = 0 oneparuoHHEIM METO0M

a) W=

PeKOMCHIIaHI/II/I 10 BBITTOJIHCHUIO 3aJJaHUI U TIOATOTOBKE K MPAKTHUYCCKOMY 3aHATHUIO.
PaCCMOTpeTI) IMPUMCPLI BBITIOJHCHUA aHAJIOTMYHBIX 3aHaHHfI, MNPUBCACHHBIC B JICKIUAX, B
OCHOBHOM U JIONIOJHUTENBHOU uTeparype. [loAroToBUTH BOIIPOCHI MPETO1aBATEIIO.

OcHoBHas nuTeparypa
[Mucemennswiit, JI. T. Koucmekr nekmuit mo Beicimieid maTtemaTtuke : moiHbeid kypc / . T.
[Mucemennslii . - 10-e uzn., ucnp. - M.: AMUPUC-IIPECC, 2011. - 608 c.

JomnonHuTenpHas IuTeparypa
Hanxko, I1. E. Beicias maTemaTrka B ynpaKHeHHsIX W 3aja4dax. B 2 4. U.2 :yueObHoe mocobue s
By30B / I1. E. Jlanko, A. I'. Tlonos, T.4l. KoxxeBHukoBa. - 6-¢ m3a. - M.: "Onukc 21 Bex",: Bricuras
mkoJa, 2003 - 304 c.

KoHTpoibHBIE BOMIPOCHI I CAMOMIPOBEPKHU

1. Kak BBITTOTHSIOTCA ASUCTBUSA HaJ KOMINIEKCHBIMHU YHCIIaMH?

2. Ilpumepbl aHATUTHYECKUX PYHKIMH KOMITJIEKCHOTO IEPEMEHHOTO.
3. IuddepennmpoBanre GyHKIHI KOMIIJIEKCHOTO IEPEMEHHOTO

4. 3anuiuTe uHTErpanbHyo hopmyny Komm.

5. Yrto Ha3pIBaeTCs MOIOCOM (DYHKIIMHA KOMIUIEKCHOTO TIEPEMEHHOTO?
6. UTo Ha3bIBaeTCs BHIYETOM (DYHKIIMH B 0CO00M TOUKE?

7. CpoiicTBa npeobOpazoBanus Jlammaca

IIpakTnyeckoe 3ansaTHe Ne6

Krnaccuueckoe onpezenenue BEpOSATHOCTU CIydalHbIX cOObITHI. OCHOBHBIE TEOPEMBI TECOPUU
BeposiTHOCTEH. DopMyIibl TOTHOM BeposiTHOCTU U balieca. HezaBucrMble MOBTOPHBIE UCIIBITAHUS.
JluckpeTHas ciayyaiiHas BEJIMUMHA, €€ 3aKOHbI pacnpenenenus. HernpepsiBHas cirydaiiHas
BEJINYMHA, €€ 3aKOHBI pacnpeaeneHus. YucaoBble XapaKTEPUCTUKU CIyYallHbIX BEJIMYUH, UX
cBOMcTBA U BhruMcieHUe. CydailHbIN MPOIIECC, €ro XapakTepucTUKH. [I0TOKM COOBITHIA, UX BUIBI.
[TepBuunas 06paboTka BEIOOPKU. DMOupuyecKas GyHKIHS pacpeesIeHUs U SMIUPUYECKas
GyHKIMS IIOTHOCTHU pactipeaeneHus. OleHka mapaMeTpoB reHepaaTbHOM COBOKYITHOCTH.
JloBeputenbHble MHTEPBAJBL. Jl0OBEpUTENIbHBIE HHTEPBAIIBI ISl IAPAMETPOB HOPMAJILHOTO
pacrnpeneneHus.

CratucTtrueckas nmpoBepka cratuctuueckux runores. Kpurtepuii [Tupcona. BeiGopounsiii

K03 GUIIMEHT KOppesluy U BEIOOpoUHOE ypaBHeHUe npsiMoii. bynesa anreOpa. bynessl GhyHkumu.
I'padel, ux Tumnsl. M3omopduzm.

Henb: HayunTbcst mpuMEHATHh NPHU pEHISHUM 3a/1ay 3JIEMEHThl KOMOMHATOPUKH, KJIACCHYECKOEe
OTIpe/ielIeHue BEPOSTHOCTH COOBITHSA, TEOPEMBbl MPOU3BEIACHHE U CYMMBI COOBITHH, (opmyny
NoJIHOKH BeposTHOCTH, (opmyny bailieca. HayuuTbcs HaXxoIuTh 4YMCIOBBIE XapaKTEPUCTUKU
CIIy4aiHbIX BEJIMYMH, MPOU3BOANUThH MPOBEPKY CTATUCTUUECKUX TUIIOTE3, HCHOJB30BATh I'padbl MpU
pELIEHNH JJOTHYECKHX 3a7a4
3aganue 1 Pemmts 3a1aun

1) 8 pa3nMuHBIX KHUI PAacCTaBISAIOT HayjAady Ha OJHOU mojike. HalTH BeposITHOCTH TOTO, YTO
JIBE OIIPEAETICHHBIE KHUTH OKAXKYTCS PSIIOM.
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2) BeposTHOCTH MOpaXEHUSI MUILIEHH JJIs1 HEKOTOPOTrO cTpejka paBHa 2/3. Ecnu npu nepBom
BBICTpeNe 3a(UKCUPOBAHO TOIAJaHUE, CTPEIOK I0JIydaeT IpaBO HAa BTOPOW BBICTPEN IO APYroi
MUIICHU. BeposTHOCTh mopakeHus 00enx MHILIEHEW MpH JBYX BbIcTpenax paBHa 0.5. Haiiaure
BEPOSITHOCTh MOPAKEHUS BTOPON MUILIEHU.

3) /JlBoe urparoT B Urpy: U3 SIIUKa C Tpems OelbIMH U 4 YEpHBIMU ILIApaMU MOOYEPETHO
HayJady BBIHUMAIOT Iapbl 0e3 Bo3BpamieHus. [l06equBIIUM CYUTACTCS TOT, KTO MEPBBIM BBITAIIUT
Oenbiii map. HallTi BEepOSITHOCTD BBRIMTPHIIIA JUI UTPOKA, HAYWHAIOMIETO MEPBBIM, W JUIS MTPOKA,
HAYMHAOILIETO UI'PY BTOPBIM.

4) Cpeau moctynarommx Ha cOOpKy aetanei ¢ nepBoro cranka 0.1% OpakoBaHHBIX, CO BTOPOTO
- 0.2%, ¢ tpetnero - 0.25%, ¢ uerBeptoro - 0.5%. [Ipon3BOAUTENHHOCTH UX OTHOCATCA Kak 4:3:2:1.
B3saras Haymauy nertanbs oOkasanach craHgapTHou. Haiinure BeposTHOCTH TOro, 4YTO OHa
M3TOTOBJICHA HA TPETHEM CTAHKE.
[Topsa0K BBINOJTHEHUS:
1) Bseigenuth 0CHOBHOE coObITHE 3amaur. ONpenennTh, MPOCTOE 3TO COOBITHE WM COCTABHOE
(cnoxHoe).
2) Ecim ocHOBHOE COOBITHE MPOCTOE, MCIOJIB30BaTh KIACCHYECKOE OINPEICIICHUE BEPOSTHOCTH
COOBITHSL.
3) Ecnu ocHOBHOE COOBITHE CIIOXKHOE, OTPEACTUTh BU U KOJUYECTBO DJIEMEHTAPHBIX COOBITHH,
YCTAaHOBHUTH COOTHOIIICHUS MEX/Ty HUMHU.
4) CocTaBuThb anreOpandeckoe BRIPAKEHUE, CBA3BIBAIONIEE OCHOBHOE U AJIEMEHTAPHOE COOBITHS.
5) HaiiTu BEpOSITHOCTH 3JIEMEHTAPHBIX COOBITHIA.
6) Ha ocnoBanuu m.11. 3,4,5 BEIOpaTh HYKHYIO (OPMYITY.
3aganue 2 Jlana nBymepHas Beioopka oobema n=200.
Jy1g 3a1aHHOTO MacCHBa YHCEIT IPOBECTH CIEAYIOLIYI0 CTATUCTHUECKYIO0 00paboTKYy:
JUTSL KaX 01 repeMeHHoi (a1 11 uaTepBanon):
1. ITocTpOUTH MHTEPBAIBHBIN Psii, THCTOTPAMMY.
2. BEIYHCIUTE TOUYEUHBIE OIICHKU.
3. [Toctpouts goBeputenbhbie nHTEpBaN it M[X], o[X] renepanbHO#l COBOKYITHOCTH MPH
Hagexuoctu 0,9 m 0,95
4. BbIIBUHYTh TMIIOTE3Y O HOPMAJIBHOM pacipeaeieHuy FreHepaIbHOW COBOKYITHOCTH.
5. [IpoBepuTh BHIABUHYTYIO TUIIOTE3Y MO KPUTEPUIO XU-KBaapaT (kputepuii [Iupcona) ¢ ypoBHeM
sHagumoctH 0,05.

®opMa OTYESTHOCTH: BEITIOJIHUTH 3aaHu€ B TCTpaau U IOKAa3aTh IPEIoaaBaTCIro.

3ajanns ISl CaMOCTOATEILHON pabOTHI:
1. B uHCTpyMEHTAJIbHOM SIIMKE HAXOMUTCS 15 craHmapTHBIX U 5 OpakoBaHHBIX Aeraneil. U3
AIMKA HayraJ BBIHUMAIOT OJIHY JieTaib. HallTu BeposITHOCTH TOTO, UTO 3Ta JeTalb CTaHJapTHA.

2. Manpli, He yMEIOIINNA YUTaTh, packiagbpiBaeT B pal kapTouku ¢ Oyksamu A, T, E, ©, H, O, K.
Haiinure BeposATHOCTB TOTO, YTO OH CIIy4aiiHO BbUIOKHUT ciioBo "KOHDETA".

3. HaOupas nHomep tenedona, aboHeHT 3a0bu1 3 mocienuue mudpsl. Y, MOMHS JHINb, YTO OHH
pa3nuyHbI, Haual HaOUpaTh UX HayAayy. HaliTu BepOSITHOCTB TOTO, YTO OH C [IEPBOrO pasza HabepeT
HYKHBIA HOMED.

4. bubnuoTeyka COCTOUT U3 JIECATU pA3IMUYHBIX KHHUT. IISThb KHUI - JETeKTUBBI, TpH -
NPUKIIOYEHHs, /1Be - (haHTacTuku. Hayran BeiOpaHbl Tpu KHUTH. HallTu BEeposITHOCTH TOTO, YTO a)
9TO KHUTHU O MPUKIIIOYEHUSX; 0)7Be (PaHTACTUKH U OJIHA MPUKIIIOYESHHUS.

5. B nexe ycr B npubope nmeercs Tpu HE3aBUCHUMO YCTAHOBJIEHHBIX CUTHAJIM3aTOpa 00 aBapuu.
BeposiTHOCTB TOTO, 4TO B Cilyyae aBapuu cpabotaer nepsbiit paBHa 0.9, BTopoit - 0.7, Tperuii - 0.8.
HaiinuTe BeposITHOCTH TOTO, YTO MPU aBapuH He cpabOTAaET HU OJIMH CUTHAJIM3ATOP.

6. Omnpenenure BEpOSATHOCTh TOTO, YTO B3ATas Haynady JAeTalb OKaXXETCsS BBICIIEro KadyecTBa,
€CIIM M3BECTHO, uTO 4% Bcel MpoAyKIMH sBJsSeTCs OpakoM, a 3/4 Bcex HEOpaKOBAaHHBIX W3JENUI
SBJIETCS MTPOJYKIMEN BBICIIETO KaueCTBa.
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7. BeposTHOCTh TOpaXCHHS] MUIICHU JJIsi HEKOTOPOTO cTpenka paBHa 2/3. Ecnu mpu mepBom
BBICTpelie 3aMKCUPOBAHO MOMAJAaHUE, CTPEJIOK IMOJIy4aeT MPaBO HAa BTOPOM BBICTPEN MO APYTOi
MuLIeHu. BeposTHOCTh mopaxeHuss oOeux MMILEHEH mpu IBYX BbicTpenax pasBHa 0.5. Haiinure
BEPOSITHOCTh MOPAKEHUS BTOPON MUILIEHU.

8. CTpenok mpOW3BOIUT OJWUH BBICTPET B MHIIEHb, COCTOSIIYI0 W3 TpeX 30H. BeposTHOCTH
nornajanus B nepByo 30Hy paBHa 0.2, Bo BTOpyto - 0.15,. B Tperbto - 0.1. HaliuTe BEpOSATHOCTH
rpomaxa 1o MUIIEHH.

9. B kop3mHKe 5 mrapoB Oenoro 1mBera U 7 KpacHOro. M3 KOp3WHBI BBIHUMAIOT IMOOYEPEIHO O€3
BO3Bpara JBa Imapa. Haiiinre BeposITHOCTH TOTO, YTO MEPBBIM OyJIET BBIHYT KpAacHBIH IIap, a 3aTeM
OCIIBIA.

10. BeposiTHOCTB TOTO, 4TO OPEBHO, NMPUBE3EHHOE HA JIECOMIIIKY CTaHAapTHO, paBHa 0.8. Haiinute
BEpPOSATHOCTH TOTO, uTO U3 100 OpeBeH He MmeHee 75 u He Oosiee 90 cTaHIAPTHBI.

11. Ha mepBoii necoceke padotaer 10 1ecOB0O30B, U3 KOTOPHIX 2 TpeOyIOT pemoHTa. Ha BTOpO#t - 6
JIECOBO30B, M3 KOTOpbIX 1 Tpebyer pemoHTa. Ha BTOpyrO jecoceky Obul OTHpaBieH JIeCOBO3. A
3aTeM CO BTOPOW JIECOCEKH OJMH JIECOBO3 OTIPABWIIM B MacTepPCKHe 3a 3amuacTsMu. Haiiaure
BEPOSATHOCTH TOTO, YTO TOT JIECOBO3 HE TpeOyeT peMOHTa.

12. Jlns ygacTus B CTYIGHYSCKUX OTOOPOYHBIX CIIOPTUBHBIX COPEBHOBAHMSIX BBIJICIICHO C ITEPBOTO
Kypca - 4 cTyieHTa, cO BTOpOro - 6, a ¢ TpeTbero - 5. BEeposATHOCTH TOrO, 4TO CTYACHT MONaAacT B
coopuyro mHCcTHTyTa paBHbl 0.9, 0.7 m 0.8 coorBercTBeHHO s ctynaeHtoB I, I u III xypcos.
CryneHT, BeIOpaHHBIN Haymady MO CIHCKaM, B UTOTE€ COPEBHOBAHUS Momnai B cOopHyro. C Kakoro
Kypca BepOsiTHEE BCETO 3TOT CTYJIEHT ?

13. Pabounii u ero y4eHHK BBIOJHSIOT OJHY U Ty e padoTy. CkopocTh pabodero B JiBa pasza
BbIIIE, YEM y €ro y4deHuka. Bce neranu ckiaabiBaioTcss B oOwmmil simuk. bpak, momyckaeMmblit
pabounm cocrasiger 5%, yueHukoM - 15%. U3 smuka Hayqady B3sUIM J€Tallb, KOTOpas OKa3ajlach
cranaptHoid. Haitgure BEposSTHOCTh TOTO, UTO 3Ta JAETaJIb CAEIaHa YYEHUKOM.

PekoMeHIaI1u 1o BBIMOJIHEHHUIO 3aJaHUI U MMOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO:
BolyuuTh mopsiiok AeHCTBUI MpH ONpeAeTeHUH KOJIMYecTBa OJAaromnpusTHBIX U KOJUYECTBAa BCEX

BO3MOYKHBIX MCX0JI0B. PaccMOTpeTh nmpuMeEpHhl BHIMOJIHEHUSI aHAJIOTUYHBIX 3aJaHU, MPUBEICHHBIE
B JIGKIUAX, B PEKOMEHAYEMbIX MCTOYHMKAX, B OCHOBHOM U JIONMOJHUTEIBLHOW JIUTEpPATYpE.
[ToaAroToBUTH BOIIPOCHI MPEINOABATENIO.
OcHOBHas JUTEpaTypa

ITucemennswrii, JI. T. KoHcmekr nekmuii mo BeIcmied MatemaTtuke : moiHbeid kype / . T.
[Tucemennsrii . - 10-e uzn., ucnp. - M.: AUWPUC-TIPECC, 2011. - 608 c.

JononHuTenpHas uTeparypa
1) Mauko, I1. E. Beiciias MmaTeMaTrka B yIpaXHeHUsIX | 331a4ax. B 2 4. U.2 :y4yebHoe mocobue s
By30B / I1. E. Jlanko, A. I'. Tlonos, T.f. KoxeBuukoBa. - 6-e¢ uza. - M.: "Onukc 21 Bex",: Bricuias
mkoia, 2003 - 304 c.
2) Jlapuonosa, O.I'. BepositHOCTh cityyaiiHOoro cooObiTus. Metonuueckue ykasanus / JlapuoHoBa
O.I',, I'eBpaceBa C.A.. — bparck: ['OY BIIO «bpI'¥», 2008.- 48 c.
3) JlapuonoBa, O.I'. Maremaruueckas crtaructuka: yded. mocobue / O.I.Jlapuonoa, C.A.
I'eBpacesa. — 3-e uzn. nepepad. u pomn. — bparck: TOY BIIO «bpI'Y», 2008. — 66c¢.

KoHTpoJibHBIE BOMIPOCHI /115l CaMONIPOBEPKU
1. DnemeHThl KOMOWMHATOPHMKH: TI€PECTAHOBKM, COUYETAHHUs, pa3MelleHUs (OIpeesieHus,
BBIYUCIICHUE).
2. OmpIT, coObITHE, BUABI COOBITUH, COOTHOILIEHMS, T.€. 3aBUCUMOCTb, COBMECTHOCTb
(ompeneneHust, IpUMeEpBI).
3. Knaccuueckoe onpesienieHre BEpOSTHOCTH COOBITHSI.
4. Anrebpa coOBITHI: TPOCTOE COCTAaBHOE, CyMMa, IIPOU3BE/ICHUE.
5. [Nonnast BepositHOCT. Popmyna baiieca (ycnoBust npumeHeHus, Gopmysibl).
6. IloBTopenue wucnbiTanuii: ¢opmyna bepuymin, Teopembl MyaBpa-Jlannaca (ycmoBus
npUMeHeHUs, (GOPMYIIbI).
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7. UuCIOBBIE XapaKTEPUCTUKU CIIY4alHBIX BEJINYHUH.

8. JloBepuTenbHbIe MHTEPBAJIBI IS TAPAMETPOB HOPMAIILHOTO PACIIPEICTICHHS.
9.Kpurepuii [Iupcona.

10. I'padet, T rpadoB.

9.2. MeToauuecKkue YKa3aHus 0Jist Oﬁy‘{alOIIII/IXCﬂ 110 BBIITOJTHCHUIO KOHTpO.]'IbHOﬁ paﬁoTbI

KonTponpHble paboTHl  MPENCTAaBISIOT COOOH CIOCOO MPOBEPKH 3HAHWUN CTYAEHTA, €ro
YMGHI/Iﬁ u npearoJararoT INMUCbMCHHBIC OTBEThI Ha IIOCTaBJICHHBIC BOIIPOCHI, 1100
CaMOCTOATCIIbHOC BBIIIOJHCHUC IMPAKTUYCCKUX 3aI[aHI/II7L HOI[FOTOBKa K KOHTPOJIbHBIM pa60TaM
COCTOUT B OTBCETCTBCHHOM BBIIIOJIHEHHHW BCEX JOMAIIHHUX 3aI[aHI/If/'I 10 JUCHUIIIMHE U
CaMOCTOSITEJIBHOM  MpPOpabOTKE OCHOBHOW M JONOJHUTEIbHOW JIMTEpAaTyphl, a TaK XKe
PEKOMCHAYECMBIX HCTOYHUKOB.

Haubonee npoayKTHBHOM SIBIIIETCS CaMOCTOSATEIbHAs paboTa B OMOIMOTEKE, I JOCTYITHBI
OCHOBHBIC U JOIOJIHUTCIIbHBIC ICUYATHBIC 1 SJICKTPOHHBIC UCTOYHUKH.

HpI/I BBITIOJITHCHUU MMPUBCICHHBIX BBIIIC peKOMeHI[aIH/If/'I IMOATOTOBKA K 3a4YC€Ty U 3K3aMCHY
CBEJETCd K TIOBTOPEHUIO M3YYEHHOTO U COBEPUICHCTBOBAHMIO HABBIKOB MPUMEHEHUS
TCOPETUYCCKUX MOJIOKEHUMN U Pa3JIMYHBIX METOJOB PCHICHUA K CTAHAAPTHBIM W HECTAHAAPTHBIM
3aJJaHUSM.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT M, UCIOJIb3YEMBIX ITPH
OCYHWECTBJIEHUH OBPA30OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

Microsoft Imagine Premium: Microsoft Windows Professional 7
Microsoft Office 2007 Russian Academic OPEN No Lewel
AnTHBHpYCHOE ITporpammuoe obecrieuenue Kaspersky Security
Adobe Reader.

11. OMUCAHMUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXO/JIAMOM
JJIS1 OCYIMECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLECCA 1TO JUCHUIIVIMHE

Buo
3anamus Haunenosanue Ilepeuensv ocnosnozo No IT3, Ik
ayoumopuu ’
(VIx, 113, obopyooeanusn
xp, CP)
1 2 3 4
JIx Jlekuumonuas /
CEeMHHApPCKasl ayJIUTOPHS )
113 Jlexmmonuast /
CEeMHHApPCKast ayIUTOPHS )
Kp 431 O6opynosanue 10 ITK i5-
2500/H67/4Gb
(MouuTOpTFT19 -
Samsung); mpuntep HP
LaserJet P2055D
CP Y31 O6opynoanue 10 ITK i5-
2500/H67/4Gb
(MouuTOpTFT19 -
Samsung); npuntep HP
LaserJet P2055D
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IIpuiaoxenune 1

®OHJA OHEHOYHBIX CPEACTB AJs NPOBEJAEHUSA
IMPOMEXYTOUYHOM ATTECTAIIUA OBYYAIOIIUXCSA MO TUCIHUIIIAHE

1. Onucanme ¢oHaa OLIEHOYHBIX CPeACTB (ACNOPT)

MOHOTOHHOCTH M 3KCTpEMYyMa

Ne
DJieMeHT DOC
KOMIIETEH Paznea Tema
KOMIIETEH MU
MU
OIlK-1 CriocoOHOCTH 1.1 Martpuiibl, OCHOBHBIE | JK3aMEHAIL[MOHHbIE
IIpCACTaBIIATD IIOHATHSA, BUABI MaTPHII, BOIIPOCHI
a/IeKBaTHYIO < JICWCTBUS HAJ| MATPUIIAMH.
COBPCMCHHOMY E- - 1.2 Onpenenurenu 2-rou | Muausuayansuoe
YPOBHIO  3HaHUU S = 3-TO MOpSIKOB, MX CBOMCTBA M | 33J]aHUe
HAy4IHYIO KapTUHY E 5 BBIYUCIICHUS. DK3aMeHaIMOHHBIE
MUpa Ha OCHOBE = E BOIIPOCHI
3HaHHUA OCHOBHBIX g e 1.3  Cucremsl TUHENHBIX WupuBuyansHoe
HOJIOXKEHHH, S E | anreOpaudeckux ypaBHeHHH, | 33/1aHue
34KOHOB M MCTOZ0B =i OCHOBHBIE NOHATHSI, popmyrnbl | MHIMBHIyanbHOE
CCTECTBEHHBIX = & | Kpamepa, meron 'aycca. cobeceoBaHme
L=
HayK u £ E 1.4  Bexropsl, ocHoBHbIe | MHIMBHIyaTbHOE
, MaTeMaTHKH. ¢ 5 MTOHATHSL. . JluHelinble | cobecenoBaHue
OIK- c . oz oIepaIiii HaJl BEKTOPAMH. Tect
TI0OCOOHOCTH Q 1.5  CkamspHoe, OK3aMeHallMOHHbIE
BBISIBIIATH
- BEKTOPHOE W  CMEIIaHHOE | BOIPOCEHI
€CTEeCTBEHHOHAYYH
CVIIHOCTE MPOH3BEJICHNE BEKTOPOB, HX
yro ym CBOIICTBA U BBIUHCIICHUE.
po0bieMm,
2.1 OYHKIMS, OCHOBHBIC | DK3aMCHAIIMOHHBIC
BO3HHMKAIOIINX B
xome TIOHATHSI, CIOCOOBI 3aJIaHWsl, | BOIPOCHI
npenen KIIWY,.
npodeccroHanTbHO D Gyn 2
. 2 2.2 beckoHeuHo  Maible | DK3aMEHAIMOHHBIC
W JeITenbHOCTH, .,
= (YHKIIMH, UX CpaBHEHHUE, 1-i | BOIPOCHI
MpHBIEKas JUIS X S .
= u 2-i 3aMedaTelbHbIC
peleHus
. g MIPEIEebl, TadnuIa
COOTBETCTBYIOIIUI S .
Mmoo SKBUBAJICHTHOCTEH U €€
¢busnko- o 3
N = 2 pUMEHEHHE.
MaTeMaTHYEeCKUN =l
o = 2.3 OOHOCTOPOHHUE DK3aMEHAIIMOHHbBIC
anmapar. 2
2 2 1100191 (S138 HEMPEPHIBHOCTH | BOIPOCEHI
e = (byHKIUN. ACHMIITOTBHI
o = rpaduka QyHKIH.
3.1. IlpousBognast pyHKINH, | DK3aMEHAIIIOHHBIC
= orpe/ieTieHuE, BOIPOCHI
g 2 T€OMETPUUECKUI u
i q;) MEXaHHYECKHi1 CMBICIT
g g 3.2 [IpaBuna | MamuBugyansHOE
5 2 g dbepeHIupoBaHus, 3a/laHue
£ o= MIPOMU3BOIHAS crnoxHoM | MHauBHIyaabHOE
; CED( hyHKIIH, tabimua | codecemoBanue
o O TIPOM3BOHBIX
2 = 3.3 TlpousBoanbie BBICHIMX | DK3aMEHAIMOHHBIC
¥a]
= g | HOpAIKOB. BOIMPOCHI
= £ |34 OcHoBHbIE  TeOpeMbl | DK3aMCHALHOHHbIC
z ﬁ* nudpepeHnnanbLHOro BOIIPOCHI
& = UCUUCIICHUS
g g 3.5 Heobxonumele U | DK3aMeHaIMOHHEIE
= 2 JIOCTaTOYHbBIC YCIIOBHUS | BOITPOCHI
M =
. Q
[So !

dhyHKIIMHU
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3.6 BhImyKI0CTh, BOTHYTOCTD, | DK3aMEHAIIMOHHBIE
TOYKH meperuba  rpaduka | BOIPOCHI
(dhyHKIUU.
3.7 AnropuTt™ uccrenoBaHus | DK3aMeHAIlHOHHbBIE
byHKIMN BOITPOCHI
3.8 Heomnpenenenubiii | Dx3aMeHaIMOHHBIC
UHTErpal, onpeJesieHne, | BOMPOCHI
CBOICTBA, TabIMIa
OCHOBHBIX MHTCI'PAJIOB.
3.9  OcHoBHBIE MeTOABI | DK3aMEHAMOHHBIE
HWHTCIPUPOBAHUA: 110 HaCTAM | BOIIPOCHI
Y OJICTAaHOBKOM.
2.4 Parmmonannabie DK3aMeHaI[MOHHEIE
]IpO6I/I, OCHOBHBIC IIOHATHAI. BOIIPOCHI
ANTOpUTM  MHTETPUPOBAHUS
panyoHATBHBIX APOOEH.
3.10 WuTterpupoBanne | Dx3aMeHAIIMOHHBIC
HEKOTOPBIX BOITPOCHI
HMppalOHAIbHBIX u
TPUTOHOMETPUUECKUX
(hyHKIHH.
3.11 OnpeneneHHBIHI DK3aMeHaI[MOHHBIE
MHTETpall, €ro CBOMCTBA,. BOTIPOCHI
WHTterpupoBanue no
YacTsIM | TTOJACTAaHOBKO B
OTIpe/IeTIEHHOM WHTErpaje
3.12 MaremaTuveckue u OK3aMEHAIMOHHBIE
buznyeckue NpusIoKeHus BOTIPOCHI
OIPEJETICHHOTO HHTErpara.
4.1 O6nactpb omnpeeeHus U | DK3aMEHAMOHHBIE
TE€OMETPHUIECKOE BOIIPOCEI
H300paKeHUE byHKITUN
HECKOJIBKMX MTEPEMEHHBIX
§ 4.2 Tlpenen v HENPEPHIBHOCTh | DK3aMCHALIMOHHBIC
= (bYHKIMH HECKOJIBKUX BOIIPOCHI
T IIEpEMEHHBIX, YACTHEIE
= MIPOU3BONHEIE, mrddepeHIran
2 43 Y CIIOBHBII U | DK3aMeHAIMOHHBIE
aE 0€3yCIIOBHBIH  3KCTpEMYM | BOIPOCHI
CE’ byHKIMN HECKOJIBKHX
) MIePEMEHHBIX.. Meton
5 MHOXUTeNen Jlarpanxa.
i&: 4.4 BrprumcieHue AOBOMHOIO | OK3aMEHALIMOHHBIE
= UHTErpaia B | BONPOCHI
% NPSIMOYTOJIbHBIX u
= MOJIIPHBIX CHCTEMax
z o KOOpJIMHAT.
2 E 4.5 Beruucrnenue TtpoitHoro | MnauBuayansHoe
= § | mHTerpana B | 3a7aHHe
§ é MPSIMOYTOJIbHBIX,
=3 LUMIUHAPUYECKUX u
g X chepruyecKrX KOOPINHATAX.
2. i 4.6 Brraucienne WHauBuiyansHoe
=l o 3aaHUE
SRS KPUBOJIMHEWHBIX
S WunuBunyansHoe
< 2 unterpaios | u |l pona coBeceoBatme
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5.1 IlpoBepka ycnoBuit
CYIIECTBOBAHMUS u
CINHCTBCHHOCTHU peH_IeHI/IH
3aJa4u Korm. TTonck
0COOBIX TOYEK.

DK3aMeHaI[HOHHEIE
BOTIPOCHI

Hurerpupyemsl TUIBI | DK3aMEHallMOHHbIE
= ILH@)@)epeHquaanHx BOIIPOCHI
£ ypaBHEHUIA TIEPBOTO
= TopSIIKA.
§ 5.2 Pemenne | Dx3aMeHAIMOHHbIE
2 I{H(l)(l)@p@H}IH&JIBHBIX BOTIPOCHI
= ypaBHEHUIA BBICIITUX
§ MOPSIZIKOB,  JIOITYCKAFOIIIAX
= TIOHIKCHHUE CTETICHHU.
:)d 5.3 Pemienrie OJHOPOIHOTO | DK3aMEHAIIMOHHBIE
g JIMHENHOTO BOITPOCBHI
=3 nuddepeHIantbHOTO
) ypaBHEHHUSI.
5 54  Meronel  pemeHus | DK3aMeHAMOHHbBIE
% HEOJHOPOJHOTO JIMHEWHOTO | BOIPOCHI
z nuddepeHIaTbHOTO
a ypaBHEHUS
o 5.5 Meroasl  pellleHUs | DK3aMEHALMOHHBIC
O CHUCTEM BOIIPOCEHI
muddepeHaTbHBIX
YpaBHEHUM.
5.6 YpaBHeHHsI | DK3aMeHallMOHHbIE
MaTeMaTH4eckol  (u3HKH, | BOPOCH
X BUOBI W  CIIOCOOBI
pelIeHHs.
6.1 Yucnossle pAdbBL | DK3aMeHallMOHHbIE
HeoOxoaunmprii Y. | BOIIPOCHI
JIOCTaTOYHbIE HpU3HAKU
CXOAUMOCTH  DSIOB B
= MOJIOKUTEJIbHBIMU YJICHAMH.
= 6.2 AbcounoTHas U | DK3aMEHAIMOHHbIE
3 YCIJIOBHAsA CXOJIMMOCTD | BOIIPOCHI
% 3HAKOMEPEMEHHBIX PSIJIOB..
= 6.3 OO0nacTh CXOIUMOCTH | DK3aMEHAI[MOHHbIE
§ (YHKIIMOHAIILHOTO psJia. BOITPOCHI
2 6.4  CreneHnble  psjapl. | MHauBUIyansHOE
g Hurepsann, panuyc U | 3a7aHue
= obmacth CXOJMMOCTH | DK33MEHAIHOHHbIE
2 CTENEHHOTO psi/Ia. BOIPOCHI
é 6.5 Paznoxenne Qynkiyu B | MHausuyansHoe
= CTEIeHHOM pap. | 3a1aHue
= [Ipumenenue CTEeNeHHBIX | JK3aMEHAIMOHHbIE
© pAZOB K TIpHOIMKeHHbIM | BOTPOCE!
BBIUMCIICHUSIM.
6.6 Paznoxxenue GpyHKIINH B VnymsuyaisHoe
3aJaHueC
psan Oypee.
= | 7.1 KommiekcHeie uwmcna, | UnauBumyansHoe
- | GopmbI 3amnucy | 3alaHue
~ O = 3 DK3aMeHaIMOHHEIC
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KOMILJIEKCHOTO YKCIIa, | BOIMPOCHI

JIEUCTBUSA Hajg

KOMILUIEKCHBIMH YHCIIAMHU.

7.2 Oynkiun | MaauBugyansHoe

KOMIIJICKCHOT'O 3a/1aHHuC

TIEPEMEHHOTO. Tpenen, OK3aMEHallMOHHbIE

HEPEPHIBHOCTD, BOIPOCHI

AHATUTUYHOCTb.

7.3 WuterpupoBanue | UnauBugyansHoe

byHKIMN KOMITJIEKCHOTO | 3aJaHue

TIEPEMEHHOTO. OK3aMeHallMOHHbIE

Unrerpansaas  ¢opmysta | BOTPOCE

Komm. @opmyna Herorona-

JletiOnmIa.

74 Bomers. OcHopHas | AWMBUIYaTbHOE

TeopeMa 0 BBIUETAX. | o aiie
OK3aMeHalOHHbIE

BrlunciieHnne uHTErpaios. BOTPOCEI

7.5 TpeoGpasopanmue | HAMBHIYATEHOS
3a/1aHIe

Jlamunaca.

7.6 [Mpumenenne | MuauBuayansHoe
OTIepallMOHHOTO 3a/laHue
VICUMCICHHSI TIPY peIIeHHUH | JK3AMEHAIMOHHbIE
i depeHIaIbHBIX BOTIPOCHI
YpaBHEHUI

7.7 [Tpumenenue | UunuBuayansHOe
ONEPAMOHHOTO 3a/laHue
HCUYMCIICHUS IS DK3aMEHAIIMOHHBIE
WCCITICIOBAHMS BOHpPOCHI
TUHAMHAYECKUX CBOIICTB
CHUCTEM  aBTOMATHYECKOI'O
pEryJIMpoBaHus .

8.1 Kiaccuueckoe WHauBuyansHoe
= OIIPEEICHUE BEPOATHOCTH. | 3aAaHUC
g 8.2 OCHOBHBIE TEOPEMBI WnpuBngyansHOe
g TEOPUU BEPOSITHOCTEN. 3ajaHue
CEQ DopMyIbl TOJTHOU . UnmuBuayanpHOE
z BEpOSATHOCTH U baiieca. 3ajaHue
= DK3aMeHaIMOHHbBIE
= = BOIIPOCEI
’q:) § HesaBucumbie moBTOpHBIE . UnmBHayanpHOe
Q2 & HACTIBITAHU. 3a1aHAE
& ; HenpepsiBHas ciyyaiinas WnnuBuayanbHOE
é = BEJIMYHHA, €€ 3aKOHBI 3aJlaHne
2 5 pacnpeieeHus. OK3aMEHAallMOHHBIE
< E - BOIIPOCHI
s g S | Uncnosble xapakTepucTuku | MnmuBuyansHoe
3 © | cIyuallHBIX BEJTMYUH, UX 3a7aHne
; é CBOMCTBA U BBIYNCIICHHUE. OK3aMeHalMOHHbIE
= E BOIIPOCHI
g E Crny4aiiHblii poliiecc, ero WuauBuyanbHOE
2 = | XapaKTepHCTHKH. [ToToxu 3a7aHue
g S | coOBITHIA, UX BUJIBL. OK3aMEHallMOHHBIE
;- BOIIPOCHI
© | IlepBuunas oOpaboTKa WuuBuyansHoe
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BBIOOPKU. DOMIIUpUUECKas 3a/laHue
GyHKIMS pacpeneneHus U | IK3aMCHALHOHHBIC
IMIUPHYECKas PYHKIUSL BOMPOCHI
IJIOTHOCTU PacIpeeICHUs.
Onenka napameTpos NnauBuyansHOe
reHepaJIbHOU 3a7aHue
COBOKYITHOCTH. OK3aMeHallMOHHbIE
BOIIPOCHI
[oBepurenbHbie WHauBuayaabHOe
WHTEPBAJIbI. HOPMAJIBHOTO 3ajlaHue
pacripeeneHus. OK3aMeHaIOHHBIE
BOIIPOCHI
Cratuctuueckas nposepka | MuauBuayansHOe
CTaTUCTUYCCKUX TUIIOTE3. 3a/laHne
KpHTepHﬁ HI/IpCOHa. 9K3aMeHaHI/IOHHBIe
BOIIPOCHI
Bri6opounsrit . MapusuayansHoe
KO3 GUIUEHT KOPPENSLUN | 3a1aHue
¥ BEIOOPOYHOE YPaBHEHHE | JK3aMCHAIMOHHBIC
HpﬂMOﬁ. BOITPOCHI
- bynesa anreOpa. bynessl . MunuBuayansHoe
=
= ¢byukumu. I'padpl, X TUNBL. | 3anaHue
5 H3zomopdusm. DK3aMeHaI[MOHHbIE
= BOIIPOCHI
S
T
= B
o <
a =
2 ©
o K
.= @
o H =

2. Jk3aMeHallHOHHbIE BONPOCHI

Ne Kovmerenmun YK3AMEHALIMOHHBIE BOITPOCHI Nen
/i 1 cemectp HAHMEHOBaHHUe
Kon Onpenesienne pa3nena
1 2 3 4 5
1 1.1. Marpunpl. Buger matpun. Jleiicteus | 1. DmeMeHThI
HaJ| MaTPHUIIAMHU. JUHEWHOU
1.2. Onpenenurenu, X CBOMCTBA, anreOpsl U
OIlIK-1 BBIYHCIICHUE. AHAJIMTUYECKOU

1.3. MuHOpHI U aJIreOpanyecKue TCOMETPUH
JOTIOJTHCHHUSI 3JIEMEHTOB OTPEICITUTEIIA.
1.4. O6patHas maTpuua.
1.5. CucreMbl TUHEHHBIX anTeOpanyecKux
ypaBHeHUH. OCHOBHBIE IOHATHS U
ONIpeIETCHUs.
1.6. MeToibI pelieHust CUCTEM JIMHEUHBIX

CHIocoBHOCTE anredpanvecKkux ypaBHEHUH (MaTpUYHBIN

IIPEICTaBIATD Meto, npasuiio Kpamepa, meton I"aycca).

aJICKBaTHYIO 1.7. Penrenne npou3BOJIbHBIX U

COBPEMEHHOMY YPOBHIO | OJJHOPOJHBIX CUCTEM.

3HAHMHI Hay4yHy!o | 1.8 BekTopbl U JEHCTBUS HAJl HUMU.

kapTuHy — MHpa  Ha | 1.9 [Ipoekums BekTopa Ha ocb. OpT,

OCHOBE 3HAHUS

MO/J1YJIb, HAITPABJIAIOIINC KOCUHYCBI

41




OIIK-2

OCHOBHBIX HOJ'IO)KCHHfI,
3aKOHOB H  MCTOJ0B
C€CTCCTBCHHLIX HAYK H
MAaTEMaTHUKH.

CriocoGHOCTh

BBISABIIATD
€CTECTBEHHOHAYYHYIO
CYUIHOCTh  IpoOIeM,
BO3HHKAKIIHUX B XOAC
npoheccroHaIbHON
JeSTEeIbHOCTH,
IIpHUBJICKaA JUISL Hux
peurenus
COOTBETCTBYIOIIMI
(hnzuxo-
MaTeMaTUYECKUI
anmapar.

BEKTOpA.

1.10. CxansspHO€, BEKTOPHOE U
CMEIIAHHOE TIPOU3BECHUE BEKTOPOB.
1.11. Yron mex 1ty 1ByMs BEKTOpamu.
VYcnoBus napajmiebHOCTH U
NEPIEHIUKYISIPHOCTU JBYX BEKTOPOB.
1.12. [Ipsimas nuHuA Ha TUIOCKOCTH. Bee
YpaBHEHUS IIPSMOM.

1.13. Yron Mexay AByMs IPSIMBIMH Ha
IUIOCKOCTH. Y CJIOBHSI apaJliIeIbHOCTH U
NEPIEHIUKYISIPHOCTU ABYX MPSAMBIX.
1.14. PaccTosiHre Mexay IByMSl TOUKaAMU
Ha TUIOCKOCTHU. JleneHue oTpeska B
JTAHHOM OTHOIIEHHH.

1.15. KpuBble BTOpOro nopsiaka
(OKpY’XKHOCTB, JUIHIIC, TUTIepOOIa U
napabora).

1.16. I1mockoCTh B MPOCTPAHCTRBE.
OcHOBHBIE ypaBHEHHS TNIOCKOCTH, YT OJI
MEXAY TIOCKOCTSIMH, YCIIOBUS
NapajuieIbHOCTH U NEPIIEHIUKYISIPHOCTH
JIBYX INTOCKOCTEH.

1.17. IIpsimas B mpoctpancTBe. OCHOBHBIE
ypaBHEHUS MPSIMOM B MTPOCTPAHCTBE.
[lepexon Kk KAHOHUYECKUM YPaBHEHHUSM.
VYron Mexy AByMs IPSIMBIMHU, YCIIOBUS
NapajieIbHOCTU U NEPIEHAUKYIAPHOCTH
HPSAMBIX.

1.18. B3auMHO€ pacmnoJioKeHHe NpAMOn 1
IUIOCKOCTH B IPOCTPAHCTBE.

2.1. MuoxectBo. JleiicTBus Haf
MHOECTBaMU. | paHUIIBI YHCIIOBBIX
MHO>KECTB.

2.2. AGCOII0THAs BEIMYMHA YHCIA
(Momynb 4Kcia), ee CBOMCTRBA.

2.3. Unucnosas mocaeoBaTeaIbHOCTD,
npeaes YMCIOBOM MOCIIEeI0BATEILHOCTH,
CBOMCTBA MpeJiesa Mocae0BaTeIbHOCTH.
2.4. TeopeMa 0 CXOAMMOCTH MOHOTOHHOM
OTPaHUYEHHOU MOCIEI0BATEIIBHOCTH.
2.5. Yucno e Kak npenen
IOCJIENOBATENLHOCTH

n

1+— . Bropoii knaccuueckuii
n

1
npezaen.
2.6. HeonpenieneHHble BbIpa)KEHUS B
MaTeMaTHKe.
2.7. ®yuknusi. OCHOBHbIE OHITHS U
omnpenenenusi. OCHOBHbIE dIeMEHTapHbIe
(GyHKIIUM, UX CBOICTBA U rpaduKH.
2.8. Ilpenen ¢byHKIMH U €TO CBOICTBA.
Bbeckoneuno manble GpyHKINHU, UX
CpaBHEHHE.

2. BBenenue B
MaTeMaTUYECKUI
a”HaJIn3
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BeckoneuHo Gombire QyHKITUH.

2.9. OmHOCTOPOHHUE TIPEeITbl (PYHKIIHH.
HenpepsiBHoCcTh dyHKIMH. CBOMCTBA
HETPEPbIBHBIX (QYHKIUH.

2.10. Touku pa3pbiBa QyHKIIHMH UX
KJIaCCH(UKAIHSI.

2.11. IlepBblii KJTaCCUUECKUM MTpEAET.

3.1. IlpousBoanas GpyHKINH, c€
F€OMETPUYECKUN U MEXAHUYECKHUI
CMBICII.

3.2. [IpaBuna muddepeHIpoBaHusI.
Tabnuna npou3BOAHBIX AIEMEHTAPHBIX
GyHKIMH.

3.3. IIpousBoanast 06paTHOM PyHKIUH.
Jlorapudmuueckoe nuddepeHnmrpoBanue.
[IpousBoHas HESABHOUN (YHKIUU.

3.4. lnddepennman GyHKIUU, €TO
CBOMCTBA.

[Ipon3BoIHBIE BHICIITUX TIOPSIKOB SIBHBIX
1 HesiBHBIX GyHKUMH. {uddepenumans
BBICIITUX TTOPSIKOB.

3.5. IIpousBoaHbBIE TEPBOTO U BTOPOTO
MOPSIKOB OT (PYHKITHH, 3aJaHHBIX
napamMeTpU4ECcKH.

3.6. OCHOBHBIE TEOPEMBI O
muddepeHUpyemMbIX QYHKITHIX:
teopembl Depma u Pous.

3.7. OCHOBHBIE TEOPEMBI O
muddepeHIUpyeMbIX QYHKITHIX:
teopembl Jlarpanxa u Komm.

3.8. IIpaBuno Jlonuras.

3.9. UccnenoBanue GyHKIIMU Ha
MOHOTOHHOCTH M 3KCTPEMYMBI.
Haubonpiiee 1 HauMeHblIee 3HAYCHUS
(GYHKIIUK Ha OTPE3KeE.

3.10. UccnenoBanue GpyHKIMHU Ha
BBINYKJIOCTb, BOTHYTOCTb, TOUKHU
neperu6a. O61mas cxema uccie10BaHus
byHKIHH.

3.11. Metoapl perieHus: anreOpandecKux
yYpaBHEHUN:  METOJ JAENeHUs OTpe3ka
noroJjam, METOJI  XOpJ, METOoJ
KacaTeJIbHbIX, KOMOMHUPOBAHHBINA METO/I.

3.
Huddepenunans
HOE U
MHTETpajbHOE
UCYHCIICHUE
(GyHKIMM OJHOU
MEePEMEHHOM

n/n

KoMnerenuun

Kon

Omnpenesnenne

9K3AMEHAIIMOHHBIE BOITPOCHI
2 cemecTp

Nen
HAMMEHOBaHME
pa3ueia

[EEN

3

4

5

OIIK-

CriocoGHOCTB
MIPEACTABIIATh
aJIeKBaTHYIO
COBPEMEHHOMY YPOBHIO
3HAHHUH Hay4HYIO
KapTHHYy  MHpa  Ha

3.12. IlepBooOpa3Has 1 HeoNpeaeIeHHBIN
uHTerpan. CBoiCTBa HEOMPeIeICHHOTO
uHTerpana. Tabmauia OCHOBHBIX
WHTETpasoB. MeToAbl UHTETPHUPOBAHUSL.

3.13. HTErpnpoBaHne HEKOTOPBIX
KJ1accoB (YHKIMH (TOJTUHOMBI,

3.
Huddepennnans
HOE U
UHTETrpaIbHOE
UCUHCIICHUE

(byHKIIUN OJHOM
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OIIK-

OCHOBC 3HaHUA
OCHOBHBIX ITOJIOX eHHfI,
3aKOHOB nu METOO0B
CCTCCTBCHHLIX HAYK H
MAaTEMaTHKH.

CrocoOHOCTh BBISBIIATH
€CTECTBEHHOHAYYH VIO
CYIIHOCTh npooiem,
BO3HHUKAIOIIMX B XOJE
npoheccroHaIbHON
JeSITeIbHOCTH,
MpUBJIeKast
pelieHus
COOTBETCTBYIOIINI
(hnzuxo-
MaTeMaTUYECKU I
ammapar..

IT UX

BBIPKCHHUS, COJICPIKAIINE KBAIPATHBIH
TpPEeXWIeH, palliOHABLHBIC TPOOH,
UPPAUOHAIIBHBIC U TPHTOHOMETPHYECKHE
BBIPAKEHUS).

3.14. OnpeneneHHblil UHTErpa, ero
coiictBa. @opmyna Jlelbanna-HpioToHA.

3. 15 MeToap! BEIUUCIICHUS
OTIPEICIICHHOTO HHTETpaJa.
[TpubnmkeHHOE BEIYUCIICHHE
OTIPEICIICHHOTO HHTETpaJia.

3.16. HecoOcTBEeHHBIE HHTETPAJIbI
IIEpBOTO ¥ BTOPOTO POJa.

3.17. 'eomeTpuueckue nNpuiIoKeHus
OTIPEJENICHHOTO MHTErpajia (TMIoImanb
IUIOCKOH  QUryphI).

3.18. 'eomeTpuueckue NpuUI0KEeHUs
OTIPE/ICIICHHOTO MHTETpaia (JJIMHA JTYTH).
O0bem Tena BparieHusl.

MEPEMEHHOM

4.1. ®yHKIMA HECKOJIBKUX IEPEMEHHBIX.
OcHOBHbIE IOHATHUS U OIIPEIEICHHUS.
[ToBepxHOCTH ITEPBOTO U BTOPOTO
MOPSIIIKA.

4.2. Ilpenen u HENPEPHIBHOCTh (PYHKIIUH
HECKOJIbKUX IIepeMeHHbIX. YacTHbIe
IPOM3BOJIHBIE U UX F€OMETPUYECKUN
cMbIciI. YacTHble IPOU3BOIHBIE BBICIIUX
HOPSAKOB.

4.3. Ilpoussoanas clIoxHOM ¥ HEIBHOM
(YHKIIMM HECKOJIBKUX IT€PEMEHHBIX.
[Tpon3BoiHas MO HANPABICHUIO U
I'PaJUEHT.

4.4. IlonHoe npupaleHre U TOJHbIN
muddepennran GyHKIHH HECKOIBKUX
IEPEMEHHBIX. DKCTpeMyM (YHKLUH IBYX
IIEPEMEHHBIX.

4.5. Haubonpliiee 1 HAMMEHBIIIEE
3HaYeHHe QYHKLUU HECKOIBKUX
IIEpEMEHHBIX B 3aMKHYTOH 001acTH.

4.6. YCIOBHBII 3KCTPEMYM.

4.7. ABoiiHOM uHTerpan. OnpeneneHue,
CBOICTBA, BHIYMCIIEHUE B ICKAPTOBBIX U
HOJIAPHBIX KOOPANHATAX.

4.8. IIpunorkeHus IBOMHOIO UHTErpaja B
MaTEMaTHKE U MEXaHHKE.

4.9. Tpoitnon unterpai. Onpenenexue,
CBOMCTBA, BBIYUCIIEHUE B IEKAPTOBBIX,
WINHAPUYECKUX U CPEepUUECKUX
KOOpJMHATAaX.

4.10. IIpunoxxeHust TPOWHOTO MHTErpaja B
MaTEMaTHKE U MEXaHHKE.

4.11. KpuBonuHeWHbIe HHTErPaIbl
IIEPBOTO U BTOpOTro poja. OnpeneneHue,
CBOMCTBA, BBIYUCIICHHE.

4,
Huddepenunans
HOE U
WHTETPaTIHHOE
WCUNCIICHUE
byHKIUN
HECKOJIbKUX
MePEMEHHBIX
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4.12. IlpunoxxeHuss  KpUBOJIMHEUHBIX
MHTETPAJIOB B MATEMAaTUKE U MEXAHMUKE.

5.1. OCHOBHBIE IOHATHUS TEOPUU

mddepeHnnanbHbIX ypaBHEHUH.

5.2. uddepeHnnanbHbie ypaBHEHUS C

pa3aesAOIUMHUCS IEPEMEHHBIMU.

5.3. OgHopoaHbie quddepeHInaTbHBIC

ypaBHeHus | nopsiaka.

5.4. JluneitHoe muddepeHnuanpaOe

ypaBHeHue | nopsiaka. Meton

[10/ICTAHOBKHU.

5.5. JluneitHoe muddepeHnraIbLHOS

ypaBHeHue | nopsaka. Meron Bapuanuu

IIPOU3BOJIBHOM  IIOCTOSIHHOM.

5.6. YpaBHenue bepnymin.

5.7. IuddepennuanpHoe ypaBHEHUE B

NOJIHBIX AU depeHuanax.

5.8. YpaBHeHUs BBICHINX MTOPSIIKOB,

JOITYCKAIOI1e MOHMKEHHE MOPSIKa.

5.9. JIuneiiHbIe OAHOPOIHBIE

muddepeHnaibHble ypaBHEHUSI BTOPOTO

nopsiaka (JIOY). CeoiicTBa penieHuil.

Teopema o cTpykType 00IIero pemeHus

JIO/LY BTOpOTO Mopsiaka

5.10. JIOAY BTOpOro nopsijka c

MOCTOSTHHBIMH KO3 PHUITUCHTAMH.

5.11. Teopema o cTpyKType 00111ero

pelIeHNs TUHEHHOTO HEOJTHOPOIHOTO

muddepentumansaoro ypasaenus (JIHY)

BTOPOTO MOPSAKA.

5.12. Meton Bapuanyi Npor3BOJIbHBIX
nocrosHHbIX st JIHIY BTOporo
nopsiJIKa

5.13. HaxoieHue 4aCTHOTO PeLICHUS

JIH/LY BTOpOrO mopsijika o BUay npaBoid

YacTU ypaBHEHUS.

5.14. Cuctembl nuddepeHIuanbHbIX

ypaBHEHUN. MeTopl peleHus JIMHEHHBIX

cucteMm nuddepeHIHanbHbIX YpaBHEHHUI.

5.15. YpaBHeHus MaTeMaTU4eCKON

buszuku.  Knaccudukanus — aTuHEHHBIX

ypaBHEHUH BTOporo mopsaka. Meton

Dypbe

5

Jduddepenunans
HbIC ypaBHEHUS

Ne m
Ne Komnerenuun 3K3AMEHALIMOHHBIE BOMPOCHI
HANMMEHOBaHHe
n/n 3 cemecTtp
Kon Onpenenenune paszaena
1 2 3 4 5
CriocoGHOCTD 6.1. Uucnosie psapl. OcHOBHBIC TOHATHS | 6. UncioBbIe 1
1 [PEICTABIIAT Y OTIpE/ICIICHHS. (byHKIIMOHATILHBIE
aJICKBaTHYIO 6.2. CBolicTBa CXOASIINUXCS PSAOB. PAIBI
COBPEMEHHOMY YPOBHIO | 6.3 HeoOxoauMBblIil MPU3HAK CXOAUMOCTH
OIIK- | 3HaHMH Hay4qHyIOo YHCJIOBOTO psiJa.
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OIIK-

KapTUHY  MHpa  Ha
OCHOBE 3HAHUA
OCHOBHBIX TOJIOXKEHHH,
3aKOHOB M  METOJOB
€CTECTBEHHBIX HayK H
MaTeMaTHKH.

CrocoOHOCTh BBISIBIIATH
€CTECTBEHHOHAYYHYIO
CYIITHOCTh mpobieM,
BO3HHMKAIOIINX B XOAE
npoheccroHaIbHON
JeATEIbHOCTH,
MpUBJIeKas
pereHus
COOTBETCTBYIOLIUI
(hnzuko-
MaTeMaTHYECKUH
anrapar..

UL UX

6.4. JlocratouHble NPU3HAKU CXOIUMOCTHU

PAIOB:

a) IPU3HAKKU CPaBHEHUS PSAJIOB;

0) mpusnak [lanam6Gepa;

B) paauKaibHbIi npu3Hak Komn

CXOJIMMOCTH PSATIOB;

I') UHTEerpajabHbIi npu3Hak Ko

CXOJIMMOCTH PSJIOB.

6.5. 3Hakouepeayromuecs u
3HaKomnepeMeHHbIe psabl. [Ipu3Hak
JleiibHMLA.

6.6. @yHKIMOHAIBHBIE Psiibl. OCHOBHBIE

TIOHSATHS U OTIPE/ICIICHUSI.

6.7. Crenennble psasl. CBoOMCTBa

CTETIEHHBIX PS/IOB.

6.8. Teopema Abens. ntepBain, paauyc

CXOJIMMOCTH CTENIEHHOTO PsAa.

6.9. Psanpl Teitnopa u MakiopeHa.

6.10. Paznoxxenue GpyHKIMi

€%,C0S X, SiN X B CTETIEHHBIE PSI/IBI.

6.12. Pasnoxenne QyHKIuiA I

1-x" 1+X
B CTCIICHHLIC PAOBI.
6.13. Paznoxxenue pyHKINH

1+ X)m B CTETICHHOM PS/I.

6.14. IIpunoxxeHus CTENEHHBIX PAIOB.
6.15. Psapl Oypbe.

7.1. KomniiekcHbIe 4yncia U JeUCTBUA HAl
HUMH.

7.2. OyHKIMSA KOMIUJIEKCHOTO

nepemeHHoro. Onpexaenenue, npeaed,

HEIPEPBIBHOCTb.

7.3. DnemenTapHbie HYHKIIHH

KOMILUIEKCHOTO TIEPEMEHHOTO

e’, cosz,sinz, z".

7.4. [IpousBoanas QyHKIHH

KOMILUIEKCHOTO TIEPEMEHHOTO.

lNapmonnueckue GyHKIMU. YCnoBUS

Komu- Pumana..

7.5. NUnTerpupoBanue (QyHKIIHMA

KOMILUIEKCHOTO MEpEMEHHOr0. Teopembl

Komm. ®opmyna Komn.

7.6. BerueT QpyHKIIMHM KOMIUIEKCHOTO

nepeMeHHoro. OnpezneneHue,

BbIunciieHne. OCHOBHasi TeEOpeMa o

BbIYETAaX.

7.7. llpeobpazosanue Jlamnaca.

CaoiictBa. Teopema o cBEpTKE.

7.8. [Ipunoxenus OIIEPALIMOHHOTO

HUCUYUCIICHUS] B MaTE€MaTUKEe, TEOpHUHU

ABTOMATHUYECKOTO YIPABJICHHUS.

7. DeMEeHThI
TEOpPUH
byHKIUH
KOMILJIEKCHOM
NepeMEeHHOM

8.1. Teopust BEepOsTHOCTEH: IpEeaMET,
3aJ1auu, MICTOPUYECKas CIIpaBKa.

8. DiieMeHThI
TEOPUH
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8.2. Crryuaiiabie COOBITHS, UX BUJIBI.
Krnaccuueckoe onpenenenue
BEPOSATHOCTH. AnreOpa COOBITHH.

8.3. ®opmyna moaHONU BEPOSTHOCTH.
®opmyisl baiieca.

8.4. HezaBucumble NOBTOPHbIE
ucnbITanus: popmyna beprymm,
JIOKaJIbHAs U UHTETpalibHasi TEOPEMBI
Jlannaca.

8.5. luckpeTHble cirydaiiHble BEIMUYHUHbI
(ICB). 3akons! pactipeaenenust JJCB.
8.6. Hucnossie xapakrepuctuku [[CB.
8.7. ®ynkuMs pacnpeneneHus U GyHKIUs
IJIOTHOCTH CIIYy4aiiHOM BEJIMYHHBI, UX
CBOMCTBA.

8.8. 3akoHbI pacnpeneneHus
HETPEPHIBHOW CIIy4ailHOW BEJIMYHHBI.
8.9. BeposiTHOCTh nONIaaHust ciayyaitHOM
BEJIMYMHBI B 33/IaHHBII HHTEpBAJL.
8.10.YucnoBsle XapaKTepUCTUKHU
HETIPEPBIBHBIX CIIYYaHBIX BETUYHH.
8.12.CoBMecTHOE pacnpeneneHme
HECKOJIbKUX CIyYalHbBIX BETUYHH.
3aBHCUMBIE U HE3aBHCUMBIE CITy4alHbIC
BEJIMYMHBI.

8.13. I'eHepaibHass COBOKYTHOCTb U
BbIOOpKa. CriocoOw1 oT60pa. [lonuron u
TUCTOTPaMMa.

8.14. CtatucTuueckue oleHKU
apaMeTpoB pacHpeesIeHUs: TOUeUHbIE U
MHTEepBaibHbIE. CBOICTBA OLIEHOK,
CHOCOOBI UX MTOCTPOCHHUS.

8.15. IIpoBepka CTaTUCTUYECKUX THIIOTES.
COrJiacusl.

[TonsiTME  ©0  KpuTepuu
Kputepuii [Tupcona.

BEPOSITHOCTEH,
MaTeMaTHYECKOM
CTaTUCTUKH U
TEOPHUU CIIy4alHbIX
IIPOLIECCOB

9.1. byneBa anre6pa. byneBbl hyHKIINH,

9. DiteMeHTHI

CIOCOOBI UX 3aJIaHUSl., KIIACChI OYJIEBbIX JUCKPETHOMU
byHKIHA. MAaTeMaTHUKU
9.2. I'padbl, ux TUIIBI, H30MOPhH3M.
3. Onucanue nokasareseil 1 KpUuTepueB OLleHUBAHUS KOMIIeTEHIIUI
IToka3zarean Onenka Kpurepuu
3nath OO0yuaromuiicst JeMOHCTPUPYET
OIIK-1 - 3HAHUE IPUEMOB CAMOCTOSITEITLHOT O
U3y4YEHHs MaTeMaTHYECKHX TEKCTOB,
— 0cOOEHHOCTH
3HAHHE OCHOBHBIX Pa3/IEIIOB MATEMAaTHKH,
MaTeMaTHYECKUX TEKCTOB,
(yHIaMeHTaTbHBIE MTOJ0KEHNST OCHOBHBIX
OTJIMYUS OT TEKCTOB
pa3lesoB MaTEMaTHKY;
I'YMaHUTapHBIX; OT1au4HO
OUEMAL - YMEHUE CaMOCTOSTENbHO H3ydaTh
P MaTeMaTHYeCKy0 MH(OpMaLHIo, BHIOUPATh
CaMOCTOSITEIILHOTO

H3y4CHHS MaTEeMaTHUECKUX
TEKCTOB;

OIIK-2:

— OCHOBHBIC pa3/ieibl

MOJIETIN,

MCETOJbI U IPUEMBI PCIICHUA 3a/a4,
NEePEBOAUTH IPUKIIAAHBIC 3aJaYr B
MATEMATHYCCKUE MOJACIN, UCCIICIOBATh

- BJIaACHUC MCTOJaMH aHAaJIn3a

47




MaTEeMaTHKH U UX
METO/I0JIOTHIO;
— (yHIaMEeHTaIbHBIC
TOJIOXKEHUST OCHOBHBIX
pa3aenoB MaTeMaTuKu;
Ymerb
OI1K-1:
—  CaMOCTOSITENIEHO
HU3y4yaTb MaTEMaTUYCCKYIO
HH(pOPMAIHUIO;
—  CaMOCTOSTENEHO
BBIOMPATh METOMIBI U
IIPUEMBI pELICHUS
pa3IUYHBIX
MaTeMaTHYECKHX 3aJ1a1;
OI1K-2:
— IIepEeBOAUTH
MIPUKJIAIHBIE 33/1a4U B
MaTeMaTHYECKHE MOJIENH;
— BBIOMpATH METOJBI
WCCIIeIOBAHUS
MaTeMaTHUECKUX MOJCIEH;
Baanern
OI1K-1:
— MeTO/IaMU aHajn3a
MaTeMaTH4eCKOon
CUTYyaIluH,;
— HAaBBIKAMU pelIeHus 3a1a4
M3 pa3HBIX 00JIacTei
MaTEeMaTHKH.
OI1K-2:
- METOJaMH aHaJN3a
CHUTYaIlMH M CIIOCO0aMH MX
repeBona B abcTpakTHEIE
MaTeMaTH4YeCKIe MOJIEIH;
— HaBBIKAMH PEIIeHUS
3a7a4 U3 pa3HbIX 00JacTei
MaTeMaTHKH;
- IpUEeMaMH aHaAIIH3a
pe3yIBTaTOB PELIeHNS U
COITOCTaBIICHHUS C
MNPUKIAJHON CUTYaIUEH.

MaTEMaTUYECKON CUTYyalllH, HaBbIKaMHU
peleHus 3a7a4 U3 pa3HbIX obnacTen
MaTEMaTHKH

Ha JI0OCTaTOYHO BHICOKOM YPOBHE.

Xopowo

OO0yuaromuiicst JeMOHCTPUPYET

0oJiee TTOJIOBUHBI IPUBENICHHBIX BHIIIE
NoKa3aTeNeil Ha TOCTaTOYHOM U BBICOKOM
yYpOBHE

YaoBjieTBOpPUTEIBLHO

OO0y4aronuiicsi IEMOHCTPUPYET
OCHOBHYIO YaCTh MPUBE/ICHHBIX BBHIIIIE
HOKa3aTellell Ha JOCTaTOYHOM ypOBHE

HeynoBJieTBopuTeIbHO

JemoHCTpUpyeT OOMBITMHCTBO
IoKa3aresieil Ha HeJOCTaTOYHOM U KpaiiHe
HU3KOM YpPOBHE

3auTeno

JemoHcTpupyeT Oosee MOJIOBUHBI
MOKa3aTelNeil Ha JOCTATOYHOM H BBICOKOM
ypOBHE

He 3auteHo

JemoHCTpUpyeT OONBIIMHCTBO
ToKa3aTejiell Ha HeIOCTaTOYHOM M KpaiiHe
HU3KOM YpPOBHE

ITOMCKA,
MPEACTABJIECHUSI €€ B COOTBETCTBYIOLEM BHJIE
MPAKTUYECKOU JIeATEbHOCTH.

4. MetoauyecKkue MaTepuaJibl, ONpenesiioNe NPoueAypbl OLEHUBAHUS 3HAHUIA,

yMeHI/lﬁ, HABbIKOB H OIIbITA J€ATCJIBbHOCTH

I[I/ICI_[I/IHJ'II/IHa MatemaTuka HaIllpaBJICHA HAa O3HAKOMJICHUC 06yqa}om1/1xc;{ C MECTOM U POJIBIO

3HaHUN I I/II[eHTI/I(l)I/IKaLII/II/I,

XpaHCHHA,

I/I3y‘-ICHI/Ie JUCLUMILIMHBEI MaTteMaTuka npeayCcMaTpuBacT:

— JICKIIHH,

— TPaKTUYECKUE 3aHATHS;
— CaMOCTOATENbHYIO padoTy,

MaTe€MaTuKu B COBpEMCHHOM MHUPCE, MHpOBOfI KYJIbTYpPC U UCTOPUHU; HA MOJIYUCHUC TCOPECTUICCKUX
3HaHUH H MPAKTUYCCKUX HABBIKOB IIPUMCHCHUSA CHUCTCMBbI q)YH,I[aMeHTaJ'IBHBIX MAaTCMaTHYCCKUX
(I)OpMy'J'II/IpOBaHI/IH U PCIICHUA TCEXHOJIOTUYCCKUX HpO6J'I€M
JICCO3aroTOBUTCIIBHBIX U ﬂepeBonepepaGaTHBa}omHX MMPOMU3BOACTB, a4 TaKKC OCYHICCTBIICHUSA
O6pa6OTKI/I n aHajJIu3a I/IH(l)OpMaI_II/II/I N3 Ppa3iMdHbIX HCTOYHUKOB U
U I HUX JaIbHEHIIEro HCIOJb30BaHUSI B
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— KOHTPOJBHYIO paboTy;

— DK3aMeEH.

B xone ocBoenus paznena 1 «JIuneitHast 1 BeKTOpHas anreOpay» CTYICHTHI JIOJDKHBI yCHUTh
UJeM MaTeMaTUYeCKOro MOJEIMPOBAHUS B IIPOCTPAHCTBAX Pa3HbIX M3MEPEHUN U IPUMEHEHUs
METO/IOB JIMHEHHOH aireOphl U TEOPUU BEKTOPOB B PELICHUH 33/1a4 MPO(HECCHOHAIBHON MPAKTHKH.

B xone ocBoenus paszaena 2 «MaremMaTnyeckuil aHaINU3» CTYJIEHTHl OCBAUBAIOT OCHOBHbBIE
IIPUEMBI M METObI IOCTPOEHUS U aHATIN3a JUHAMHYECKUX MOJIENIEH.

B xone ocoenust pasgena 3 «Teopust BeposiTHOCTEH M MaTreMaTuyeckash CTaTUCTHKa»
CTYIACHTBl 3HAKOMSTCS C CUTyalUsIMU CIy4alHOCTM M 3aKOHOMEPHOCTH M 3aKOHAaMHU HUX
IIPOSIBJICHUSI.

CryneHTtaM HEOOXOJMMO OBJIAJIETh HABBIKAMM W YMEHUSIMU IPUMEHEHHUS H3YYEHHBIX
METOJIOB ISl pa3pabOTKH W peanu3alud Npo(ecCHOHATBHO OPUEHTHPOBAHHBIX MPOEKTOB B
nocieayromen yaueOHoO! IesTeTbHOCTH.

B mporecce n3ydeHust JUCHMILIMHBI PEKOMEHYETCsl Ha IIEPBOM 3Tarie 00paTUTh BHUMaHUE
Ha CHEeHU(PHUKY MaTeMaTHYECKUX TEKCTOB M YMEHHE BBIOMPATh METObI PEIICHUS PA3IMYHBIX 3a/au.

OBnazneHue KIHOYEBBIMU MOHATUSMU SIBISIETCSI OCHOBOM YCBOEHMS y4eOHOro MaTepuasa Io
TUCLUILIUHE.

[Ipn moarotoBke K 3K3aMeHy 0c000€ BHMMAaHHE HEOOXOIMMO YIEIUTh PEKOMEHJAIMSIM U
3aMeuyaHUsAM Mperno aBaTesei, BeayluX ayIMTOPHbIE 3aHATHS 10 AUCLUUIIIINHE

B mpouecce mnpoBeneHHS MPAKTUYECKUX 3aHATAA MPOUCXOIUT 3aKpEIJICHHE 3HaHUU,
(¢bopMHUpOBaHME YMEHMH M HABBHIKOB IMPUMEHEHUS Pa3IMYHbIX METOJIOB pPELICHHsS] CTaHJapTHBIX
MaTeMaTHYECKUX CUTYallui.

CamocTrosaTensHyI0 padoTy HEOOX0IUMO HAYMHATH C YTEHUS JIEKIIMA U YIeOHUKOB.

B nporiecce koHCynbTaIMKM ¢ MpernogaBaTeeM oOyJaroIHics BRIACHIST HAIMIKE MPoOeoB
B 3HAHMSX M CIOcO0aX pelieHus pa3HbIX CUTYallHi.

PabGota c nurepaTypoil SBISETCS BaXXHEUIIUM OJIIEMEHTOM B TMOJIYYCHUH 3HAHHKA 110
mucuumnbe. [Ipexe Bcero, HE0OX0AUMO BOCIONB30BATHCS CIIMCKOM PEKOMEHIYEMOH MO TaHHOM
JUCUUILIMHE JUTEpaTypou. J(OMOJHUTENBHBIE CBEIEHUS IO W3Y4aeMbIM TEMaM MOYKHO HAWTH B
MepuoInYecKoit mevatu u MiHTepHere.

[IpenycMoTpeHO mpoBeaeHHE ayIUTOPHBIX 3aHATUN B BUAE Pa3HOOOpPA3HBIX TPEHHWHIOB U
CUTYyaluil oOIIeHNs B COUETaHUU C BHEAYIUTOPHOIN paboTOil.
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IIpuaoxenue 2

AHHOTAIMS
paﬁoqeifl NnporpaMmmbl TUCHHUIIIMHBI
MaTeMaTHuKa

1. Heapb u3aga4u TUCHMILINHBI

Lenbto u3yyeHUs AUCLUUIUIMHBI SBJSETCS: 3HAKOMCTBO OOYYaroIIMXCSi C MECTOM M POJIbIO
MAaTeMaTHKd B COBPEMEHHOM MHUpPE, MHUPOBOM KyJIbTYpE U HCTOPUHU; (POPMUPOBAHUE JHUYHOCTHU
oOyJaromuxcs, pa3BUTHE UX MHTEIUICKTa M CHOCOOHOCTEH K JIOTHYECKOMY M alTrOPUTMHUYECKOMY
MbIieHH0. OOydeHne OCHOBHBIM MAaTEMaTHYECKHM METOJAaM IMPHU PEHICHUH MPO(ecCHOHATBHBIX
3a/1a4 TOBBIIIEHHON CJIOKHOCTH, HEOOXOJAMMBIM [UIsl aHalu3a U MOJCIHUPOBAHUSA YCTPOIUCTB,
MPOIIECCOB U SIBJICHUN MpPH TOUCKE ONTUMAJIBHBIX PEIICHUH Ui OCYIIECTBJICHHUS HAY4YHO-
TEXHUYECKOTO Mporpecca U BbIOOpa HAMIYYIIUX CIIOCOOOB peanu3allyi 3THUX PELICHUH, a TaKxke
oOyueHue MeTo1aM 00pabOTKH U aHAIM3a Pe3yJbTaTOB SKCIIEPUMEHTAIbHBIX JaHHBIX.

3ajaun TUCHUIUIMHBI COCTOAT B TOM, YTOOBI HAa MPUMEpPaX MATEMAaTUYECKUX TMOHATUM U
METO/I0B IIPOJAEMOHCTPUPOBATh 00yJaroIUMCs JeCTBIE 3aKOHOB MaT€pPHAIbHOTO MHUPA, CYIIHOCTh
Hay4HOTO TOJIX0J1a, CTIeNU(PUKY MAaTEMAaTUKH U €€ POJib B OCYIIECTBICHUN HAYYHO-TEXHUUECKOTO
mporpecca, a TakXke co3JaTh (yHIAMEHT MaTeMaTH4YecKoro oOpa3oBaHUs, HEOOXOIUMBIM s
MOJTy4eHUs TPO(PECCUOHATBHBIX KOMIIETEHITUN U JIJIS1 U3YYEHUS TTOCIIETYIONTUX I CITUTITNH

2. CTpyKTypa IMCUHHINJIHHbI
2.1 Pacnpenenenne TPyIOEMKOCTH TIO OTACTBHBIM BHJAM YY€OHBIX 3aHATHHA, BKIFOYAs

camocTosTeNbHYI0 padoty: JIk-104 gac, [13-156 gac, CP-217 gac.
OO6mast TpyI0€MKOCTh TUCIUIUIMHBL COCTaBIsieT 648 gacoB, 18 3aueTHBIX eAUMHUIIL.
2.2 OCHOBHBIE Pa3/eIbl JUCIUTIUIMHEIL:

1. DeMeHTHI TMHEHHOW anreOphbl M AHATUTUYECKON T€OMETPUHN

2. BBenenue B MaTeMaTUYECKUNA aHAIIN3

3. uddepennmanbHoe 1 HHTErPAIbHOE UCUYHCIICHNE (DYHKIIMK OTHON TIEpeMEHHOM

4. TnddepeHimanbHOe U HHTETPATBHOE UCYUCIICHHE (PYHKIIMN HECKOJIBKUX TTEPEMEHHBIX

5. O6bIkHOBEeHHBIC MU (DepeHIInanbHbIe YpaBHEHUSI W YPaBHEHHUS MaTeMaTHUeCKOU (PU3UKU
6. Yucrnosble ¥ PyHKIIMOHAIIBHBIE PSIbI

7. DnemMeHThl TeOpUH (PYHKIMH KOMIIEKCHON TTepeMEHHOM

8. DneMeHThl TEOPUH BEPOSITHOCTEH, MaTEMaTHUYECKON CTATUCTUKU U TEOPUU

CIIydaifHbIX MPOLIECCOB

9. DneMeHTHI JUCKPETHOM MaTeMaTUKU

3. Ilnanupyemblie pe3yJibTaThl 00yUeHUs (MepeYyeHb KOMIIeTeHIU)
IIpouecc n3yueHust JUCUMILIMHBI HalIpaBjieH Ha GOPMHUPOBAHUE CIEAYIOLEH KOMIIETEHIIUH:

CrocoOHOCTE MNpEACTaBJIATh AACKBATHYHO COBPEMCHHOMY YPOBHIO 3HAHUU
HAaY4YHYIKO KapTUHY MHUpa Ha OCHOBC 3HAHUA OCHOBHBIX HOHOX(CHHﬁ, 3aKOHOB
" METOAOB €CTCCTBCHHBIX HAYK U MAaTCMATUKHU OIIK-1

OIIK-1

CnocoOHOCTh  BBISBIISAITh ~ €CTECTBEHHOHAYYHYIO  CYLIHOCTh  MpoOiieMm,
OIIK-2 BO3HHUKAIOIIKX B X0JI€ TPOPEeCCHOHATIBHOMN AEATENbHOCTH, IPUBIIEKAs Ul UX
peLIeHHs COOTBETCTBYIOIUI (PU3MKO-MaTEeMaTHUECKHUIl anmapat

4. Bua npoMesKyTOYHOM aTTecTAMM 3K3aMeH.
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Ipuaoxenue 3

IIpomoxkon 0 00noIHEHUAX U USMEHEHUAX 6 padoUell npoZpamme
na 20__ -20 YueoHwlit 200

1. B pabouyro nmporpaMmy 1o JUCHUIUIMHE BHOCSATCS CIEAYIOIINE JOMOTHEHHUS:

2. B pabouyro mporpamMmy o JTUCIHILTHHE BHOCSATCS CIETYIOINE H3MEHEHUS:

[Iporokon 3acenanus kadenpsl Ne oT « » T.

3aBenyronuii kadenpoit MaTeMaTHUKH O.U.Mensenesa
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IIpuiaoxenne 4

®OHJ OHEHOYHBIX CPEACTB AJdA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH 11O JUCHUITJIMHE

1. Onucanue ¢GpoHaa OLIEHOYHBIX CPEACTB (ACHOPT)

Ne
KOMIIETeH
1007071

JJIeMeHT
KOMIIeTeH LM

Pa3znen

Tema

DOC

OIIK-1

CnocoOHOCTE
MIPEACTABIATH
aZICKBaTHYIO
COBPEMEHHOM
y YPOBHIO
3HAHHI
Hay4HYIO
KapTUHY MHUpa
Ha OCHOBE
3HAHUA
OCHOBHBIX
MOJI0KECHUH,
3aKOHOB u
METOIOB
€CTECTBEHHBIX
HayK u
MaTEeMaTHUKU

v

1. DyIeMEHTHI JIMHEHHOW anreOphl U
AHAJTUTHIECKON T€OMETPUH

1.1 Matpulisl, OCHOBHBIE
TOHSITHSI, BUABI MATPHII,
JEWCTBUS HAJl MATPHUIIAMH.

Tect

1.2 Onpenenurenu 2-ro u 3-ro
MOPSIAKOB, UX CBOMCTBA U
BBIYHCIIEHHUS.

Tect

1.3 Cucrembl JTUHEHHBIX
ajredpanvecKux ypaBHEHUH,
OCHOBHBI€ TIOHATHUS, (POPMYJIBI
Kpamepa, meron ["aycca.

Tect
KontponrsHas padora

1.4  BexTopsl,  OCHOBHBIE
moasaTus. CrcreMa KOOpAWHAT Ha
npsAMoOM, Ha  IUJIOCKOCTH, B
MIPOCTPAHCTBE. Jlunelinbie
omepanuMu HaJl BEKTOpaMH, HX
CBOMCTBA.

Tect

1.5 CkansapHoe, BEKTOpHOE H
CMeIaHHOoe MIPOM3BEICHNE
BEKTOpPOB, HUX  CBOMCTBA H
BBIYHCIICHUE.

Tect
KonTtponrsaas pabora

2. BBenenue B MareMaTHu4eCKU
aHaau3

OCHOBHBIE
3aJJaHM,

(yHKITHH,

2.1dyHKIWMS,
MOHATHS,  CIOCOOBI
npezen
MaTeMaTHYECKHE
HEOIPEIEICHHOCTH i ux
PaCKpBITHE.

Tect

2.2BeCKOHEYHO MaJible
(hyHKIIMYN, UX cpaBHeHwHe, 1-if n 2-
W 3aMeuaTelbHBIC  TMPEIEIbI,
TaONMIa KBHBAJICHTHOCTEH H e
pUMEHEHHE.

Tect

2.301HOCTOPOHHHE TIPEEIHI,
HENPephIBHOCTD byHKIHN.
AcumnToTsl Tpadvka QYHKIHH.

Tect

v

OJTHOM TIepEMEHHOMN

3. MuddepeHnuansHoe 1
HHTETPaIbHOE HCUHCICHHE (DYHKIMN

3.1 3apmaum, npuBoOmAIIHE K
MOHSITUIO MPOU3BOIHOM.
[IpousBoanas ¢$byHKUINH,
olpezesieHne, TeOMETPUUECKUH U
MEXaHUYECKUN CMBICT
MIPOU3BOJIHOM,

Tect

3.2[1paBuna
g dbepeHIupoBaHus,
NPOU3BOJIHAS CIIOKHOH (DYHKIIHH,
TabJIMIIa TPOU3BOAHBIX OCHOBHBIX
3JIeMEHTapHBIX QYHKIHH.

Tect
KonTponwsnas padora

3.3 IlpousBomHble BBICIINX
TOPSIIKOB.

Tect

3.4 OcHoBHbIE
T QepeHIHaILHOTO

TEOPEMBI

Tect
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HNCYHNCIICHUA

3.5 Heo0Oxogumbie u
OCTaTOYHBIC CIIOBHSI
A Y Tect
MOHOTOHHOCTH H©  JKCTpeMyMa
(hyHKITUU
3.6 BrimyknocTh, BOTHYTOCTb,
TOYKH nepernda rpaduka Tect
¢dhyHKUIMU.
3.7 AnropuT™m HCCIIeIOBaHUS Tect
(yHKIMU M TOCTPOCHHE Makera WnnuBuayansHOE
ee rpaduka. 3aJlaHue
3.8 Heomnpenenennsrii
WHTErpal, oIpezieIeHue, Tecr
CBOMCTBa, TaOMMIIA OCHOBHEIX
WHTErPAJIOB.
3.9 OCHOBHBIE METO/IBI
WHTETPUPOBAHUS: 10 4YacTsIM H Tect
IIOJICTAHOBKOM.
3.10 PamuonanbHBIE  JIpPOOH,
OCHOBHBIE NOHATUS. [IpocTeiimue
IpodW, WX  HWHTETPUPOBAHHE. Tect
AJroputm WUHTErPUPOBAHUS
paIMOHAIBHBIX IPOOEH.
3.11 HurterpupoBanue NunuBuyansHOe
HEKOTOPBIX HPPAIMOHANBHBIX | 3a/jaHne
TPUTOHOMETPUIECKUX (DYHKIIHA. Tect
3.12 OnpeneacHHbBII
WHTETpaI: orpe/ieNieHuE, WnnuBuayansHoe
cBoiicTBa, Qopmyna Hriorona- 3aJlaHue
JleliOHuna, METO/IbI Tect
WHTETPUPOBAHMUSI.
3.13 I'eomeTpuyeckue WHauBuIyanbHOe
TIPUITOKEHHSI OIPEeJIETICHHOT'0 3aj1aHue
HHTCrpaia. TecT
o 5.1 3amaum, npuBOAAIIHE K
L
@ nmaddepeHInaTbLHEIM NnauBumyansHOE
=| YPaBHEHUSIM 3aJIaHKe
<
53
=5
£ 5 = 5.2 Huddepenmnmanpubie NnausumyansHOE
sz —5« ypaBuenuss  (IY),  OCHOBHbBIC 3aj1aHKe
g é,g nonsatus, 1Y 1-ro mopsimka Tect
§ = 5.3 OnHOpOMHBIE U THHEITHBIS
0w 2 muddhepeHnaibHble YpaBHEHUS Tecr
L
o == 1-ro mopska..
o S "
5 =2 S 5.4 Teopus JTMHEHHBIX
85 8 OIHOPOJIHBIX M  HEOIHOPOIHBIX Tect
s .
Z &g TG dhepeHInanbHBIX ypaBHEHHH.
=
3 5.5 Cucremsl Tecr
o JuddepeHIuaNTbLHBIX ypaBHEHUH WNunuBuayansHoe
Lo 3aJlaHue
c Ié 8 8.105eMeHTHI
1 Q
S*:s“ = S 3| KOMOMHATOPHKH: OCHOBHBIC Teer
5 2
b © 3 g Z| ompenmenenus,  aBa  IpaBuIa
E 2 & = £ KOMOMHATOPHUKH.
e g = =
FEE 2K 8.2Cnyuaiinble cOOBITHS, HX
b ®
E S z E = | BumBI, KJIaCCHUYECKOe WnnuBuayansHOE
D
R 28 = S| onpenenenue BEPOSITHOCTH 3aJaHne
3_ = S i cOoOBITHA. Tect
o] o =
[&]




8.3Aunrebpa COOBITHH.
[IpousBeneHue u cymma
N Tect
COOBITHH.
8.4dopmyia MIOJIHOM
BeposiTHOCTH 1 (opmyisl baiieca. Tect
8.5He3aBrucumble TOBTOPHBIC NnausuayansHOE
WCTIBITAHUSI. 3aaHne
Tect
8.6 CrmyuvaiiHass BeTMYHUHA.
NunuBunyansHOe
OcHoBuble moHATUS. DyHKUUA
3aJaHne
pactupenenenuss W (QYHKIUSL Tecr
TUIOTHOCTH pacrpe/ieNeHusl.
8.7 Yucnosble
XapaKTEPUCTUKHU cly4aiiHOU
BEJIMYMHBI. 3aKOHBI Tect
pacnpenenenus HEIPEPBIBHON
CIIy4yailHOW BEITUYUHBIL.
8.8 Ilpenmer wu 3amaum
MaTeMaTHYECKOMI CTaTUCTHKHU.
OcHOBHbBIE OOBEKTHI M TIOHSTHSL. Tect
COop uH(pOpMaLMK U MEPBUYHAS
00paboTKa BEIOOPKH.
8.9 Crarucruyeckre OIEHKHU
[1apaMeTpoB reHepajbHOU Tect
COBOKYITHOCTHU
_ 9.1 bynesa anre6pa.
2 S
= ’§ = byneBsl ¢pyHKIIMHN, CIOCOOBI X WHauBKyaIbHOE
=58 3a/1aHusl., KIacChl OYyJIEeBbIX 3a1aH1e
O Qo )
223 GYHKITUH.
O =8
o & S 9.2. I'padsel, ux THIIHI, WHauBuIyaisHoe
n30MOophU3M 3a/1aHue
Ne
DJIeMeHT DOC
KOMIIETEH Pazgen Tema
KOMIIeTeHLIMH
MU
1.1 Marpwuisi, OCHOBHBIE
CrocobHoc PHLIB,
MOHSTHSI, BUABI MAaTPHLI, Tect
Thb  BBISABIIATH .
JEWCTBYSI HAJ MAaTPULIAMH.
€CTECTBEHHOH S
- 1.2 Onpenenurenu 2-ro u 3-
ay4qHYIO 2 o Tect
13 E r'0 IOPSAKOB, UX CBOMCTBA U KouTponsHas pa6ota
CYHIHOCTB L = BBIUHCIICHUS. p
=] "
npodem, < g 1.3 Cucremsl TMHERHBIX
BO3HHKAIONTH 58 anreOpanyecKux ypaBHEHHH,
o Tect
X B X0#C = OCHOBHBIE TIOHSTHS, (POPMYITBI
OIIK-2 npodeccrona 2 o) Kpamepa, merog "aycca.
o 5 5
JIbHOM 59 1.4 Bekropsl, OCHOBHBIE
IEATENBHOCTH E = nousaTHs. Cucrema KOOpJUHAT Ha
,  TIpUBIIEKasI 5 % OpsIMOM, Ha  IUIOCKOCTH, B Tect
Ut uxX qé s IIPOCTPAHCTBE. JIuneiinpie | KoHTponbHas paboTa
s
pelleHus o onepalu Hal BEKTOPaMM, HX
COOTBETCTBYIO — CBOiICSTBa'
it usnKo- .9 CkamnsipHOe, BEKTOPHOE U .
CMELIaHHOe MIPOU3BEACHUE ecT
MaTeMaTH4eC P A

BCKTOPOB, nux CBOMCTBa )48
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KM anmnapar.

BBIYMCJICHHUC.

2. BBenenue B MaTeMaTH4YECKUIA
aHaaus

2.1 ®ynkIus,
MOHATHSA,  CIOCOOBI
npenaen
MaTeMaTHYECKUE
HEOMPEACTCHHOCTH u HX
PacKpBITHE.

OCHOBHBIE
3aaHus,
(hyHKITHH,

Tect

2.2 beckoneuHno MaJble
(yHKUIMY, UX cpaBHEHHE, |-i u 2-
W 3aMeuaTeNbHBIC  TMPEIEIbI,
TabIMIa SKBUBAJICHTHOCTEH M ee
pUMEHEHHE.

Tect

2.3 OHOCTOPOHHUE MPE/LITBI,
HENpepbIBHOCTh GbyHKINH.
AcuMIITOTH Tpaduka QyHKIMH.

Tect

1 IepeMEeHHOI

v

3. IuddepeHnnaabsHOe U UHTETPATEHOE HCYUCIICHUE (QYHKITHH OJTHO

3.1 3apmaum, npuBOIAIIAE K
MOHATHIO MIPOU3BOJIHOM.
[IpousBoanas ¢byHKINY,
OIpENEIICHUE, T€OMETPUUECKUN U
MEXaHUYECKUMN CMBICTT
IIPOU3BOJIHOM,

Tect
KontponrsHas padora

3.2 IIpaBuna
T depeHupoBaHus,
MIPOU3BO/IHASA CIIOKHOW (DYyHKIIHH,
TabInIa TPOU3BOIHBIX OCHOBHBIX
3JeMEHTapHBIX QYHKITHI.

Tect

3.3 IlpousBomHbI€ BBICIINX
HOPSIKOB.

Tect

3.4 OcHoBHBIC
nuddepeHInaIbHOro
HCUYHCIICHHSI

TEOpEMBI

Tect

3.5 Heo0Oxonumsie u
JIOCTATOYHBIE YCIIOBUS
MOHOTOHHOCTH M 3JKCTpEMyMa

dhyHKIIIHN

Tect

3.6 BhImykiocTh, BOTHYTOCTb,
TOYKH reperuda rpaduka

(hyHKITI.

Tect

3. 7AnropuT™M  HCCIACIOBAHUS
(YHKIMU M TOCTPOCHUE MaKeTa
ee rpaduka.

Tect
WNunuBunyansHoe
3a/laHne

3.8  OynKIMUH,
HESIBHO.

3alaHHbIE

NunuBunyansHoe
3a/laHne

3.9 Heompenenenusrii
UHTErpal, onpereneHue,
CBOIcTBa, TaONMIA OCHOBHBIX
MHTErPaJIOB.

Tect

3.10 OCHOBHBIE  METOJBI
WHTETPUPOBAHUSA: M0 YaCTSIM H
OJCTAaHOBKOM.

Tect

3.11 PamuonanpHBIE Jpo0wH,
OCHOBHBbIE MOHATHUS. [IpocTeiimue
IpoOu, WX  HWHTETPUPOBAHUE.
Anroputm UHTETPUPOBaHHUS
palMoHaIBHBIX JIPOOEH.

Tect

3.12 WnTerpuposanue
HEKOTOPBIX HPPAlMOHAIBHBIX H
TPUTOHOMETPHYECKUX PYHKIMH.

WunuBunyansHoe
3aJIaHHe
Tect

3.13 OnpeneneHHbII

WunuBunyansHoe
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WHTErpal: oIpeeNeHue, 3aJaHue
cBoiictBa, (opmyna HeroroHa- Tect
JleliOnuna, METOIBI
WHTETPUPOBAHHUSL.

3.14 ['eomeTrpuueckue NunuBunyansHoe

PUITOKEHHSI OIPEeIeTICHHOT'0 3aJaHue
UHTErpaja. Tect

~ 4.10yukunn HECKOJIBKUX

= NepEeMEHHBIX, OCHOBHBIC Tect

= MOHATHSL, OOJIACTh OMpeaeeHHMs,

Y reOMETPUYECKHI CMBICIL.

cg) 4.2YactHble TIPOM3BOJAHBIE 1-

T ro u 2-ro nopsiaka, Haubonbiee Tect

5 u HavMeHbIIIee 3HaYeHHE WnpuBuayansHOe

= (yHKIMU JBYX TIEPEMEHHBIX B 3aaHne

2 E obnacrH.

g = 4.3DKCcTpeMyMBbI byHKIMU Tecr

22 JIBYX MEpEMEHHBIX WnnuBuayansHoe

s = 3ajaHKe

g‘ E 4.4]1BolHbIE MHTErPaIbI. Tect

=i Onpenenenue, BBIYHUCIICHHE, WnnuBuayansHoe

z 8 HPUIIOKCHHUSL. 3aj1aHKe

o 2 4.5Tpotinble HHTETPaJIbL.

S 5 NunuBuyansHOe

£ O Ompenenenue, BBLIYHCJICHHE,

R 3a/jaHne

5 TPUITOKEHMSL.

= 4.6KpuBonuHeiHbIE

T WHTETPAJTBL. Omnpenenenne, NnauBumyansHoe

& BBIUMCJICHUE, TPUIOKEHUS B 3a/laHue

g MaTeMaTHKe.

[:S[ 4. 7T eoMeTpUICCKUE NHnuBumyansHOE

; MIPHIOKEHHUS OIIPENIENeHHOTO 3a/laHue

~ WHTEerpana. Tect

= 5.1 IuddepeHnnanbHbie

= YpaBHEHUS, OCHOBHEIE MOHSTHA,

5 WNunuBunyansHoe

= muddepeHnaIbHbe  YpaBHEHHS saxatie

8 E 1-ro mopsaKka ¢ pasieleHHbIMH U

g = Tect

> 2 Pa3IenIOIMMHUACS

% & | MepeMeHHBIMA.

s 5.201H0pOsHbIE U THHEHHBIE

= 5 muddhepeHnaibHbIe YpaBHEHUS

= 0 1-ro nopsxa. Tecr

é CES HuddepennmanpHble ypaBHEHUS

o S Bepuymnu.

D) ”

S5 5.3Teopus JIMHEHHBIX

§ = OIHOPOAHBIX

% E muddhepeHInaIbHbBIX  YpaBHEHUH Tecr

2 2 2-TO TIOpsAKa C IIOCTOSHHBIMU

Q = ko3 puIenTamu.

g I~ 5.4Teopus JTUHEWHBIX

_EQ = HEOJTHOPOTHBIX Tecr

8 muddhepeHIuanbHbIX  YpaBHEHUH NunuBunyansHoe

5 2-TO TIOpsAKa C IIOCTOSTHHBIMU 3aJlaHue
K03 puIrieHTaMu.

° A 6.1 YucaoBeie pAnBl, Tect

2 § Z | CyMMHPOBaHHE PSJIOB WnnuBuayansHOE

S - R 3a7jaHuE

Q

DS‘ E% 6.2 IlpusHaku CXOOUMOCTU Tecr

S g = | psaoB WnnuBuayansHOE

3aJaHne
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6.3 @OyHKIUOHAJIBHBIE PAJIBI. Tect
O065acTh CXOUMOCTH NuauBumyansHoe
3aJlaHue
6.4 Psnp1 @ypoe Tect
NunuBunyansHOE
3aJlaHue
7.1 KoMmiekcHbIE  4YHCIIA, Tect
JEUCTBUS HaJl HUMH NunuBuyansHOE
= - 3alaHKe
bl
) S 7.2 DnemeHTapHble (QYHKIHUH
4 z KOMILJIEKCHOM IIEPEMEHHOM, Tect
’g* = nuddepennuposanme u UnuBuayansHoe
==Y WHTEIPUPOBAHUE 3a/laHue
o, (D]
o =
O Hx
= S 7.3Bbruerst GbyHKIMU Tect
= S KOMILJIEKCHOM MepeMEHHON NunuBuyansHOe
q:) 2 3aJjaHue
& § 7.40nepainoHHOe WHauBKyaIbHOE
Q) g UCUYHCIICHUE 3aaHUe
N~ 7.51Ipunoxenue
OTIEPAIIMOHHOTO HCUNCIICHHS NunuBumyansHOe
3a/laHue
8.121eMeHThI
- KOMOWHATOPUKH: OCHOBHBIC Teer
= OTIpEJIeNICHNsI, JBa  IIpaBWIIA
o KOMOWHATOPHUKH.
o <
> 8.2CnyuaiiHple COOBITHS, WX
= NunuBuyansHOe
- BHU/IBL, KJIaCCUYECKOe
> 3a/laHue
= orpeneneHne BEPOSTHOCTH
= Tect
I CcOOBITHS.
E 8.3AureoOpa COOBITH.
5 IIpousBenenue u cymMMa Tect
S COOBITHH.
& 8.4dopmyna TIOJTHOM Teer
2 38 BeposITHOCTH | (opmyiibl baiieca.
E § 8.5 HeszaBucumbie MOBTOpHBIC WNunuBunyansHoe
s g WCIIBITAHUSI. 3a/laHue
o ©
B 2 Tect
s E _
9 . TMydaiiHas ~ BeJIMYMHA.
= 8.6 Cmyyaiina e a
- 3 WNunuBunyansHoe
% 2 OcHoBHbIe TOHATHA. DyHKIUA sananHe
55 pacnpeneneHus W (YHKIHSA Teer
g g TUIOTHOCTH PacCHpeIeTIeHHS.
H
5 5 8.7 UwncnoBbeie
& XapaKTEPUCTUKHU Cly4aitHoH
M BEJIMYHHBIL. 3aKoHbI Tect
= pacnpeneiIeHus HENpepBIBHOMN
& CIly4aliHOM BENMYHHBI.
o 8.8 Ilpenmer w 3amaum
E MaTeMaTHYeCKOH CTaTHCTHUKHU.
5 OcCHOBHBIE OOBEKTHI W TIOHSTHSL. Tecr
z CO6op nHpOpMaAMK U TIEPBUYHAS
5 00paboTKa BEIOOPKH.
- 8.9 Crarucruueckue OILIEHKHA
apaMeTpoB reHepaJIbHON Tecr
COBOKYIHOCTH

2. Onucanue noxka3areseil 1 KpUTepueB OLEHUBAHUSI KOMIIeTEeHIMIi

IToxa3zaTenan

OneHka |

Kputepun

57




3uHartb

- OIIK-1
— 0COOEHHOCTH
MaTeMaTHYECKHX TEKCTOB,
OTJINYHSA OT TEKCTOB
T'YMaHHUTapHBIX;
— TIpUEMBI
CaMOCTOSITEIBHOTO
HU3YyUCHHA MaTCMAaTHYCCKUX
TEKCTOB;
OIIK-2:
— OCHOBHBIE pa3/Ieibl
MaTEMAaTUKN U UX
METO/I0JIOTHIO;
— (QyHIaMeHTaIbHBIC
I1I0JIOKEHHUA OCHOBHBIX
pa3/ielioB MaTeMaTHKH;
Ymern
OIIK-1:
—  CaMOCTOSITENEHO
n3ydyaTb MaTEMaTHYCCKYIO
nHpopMaruio;
—  CaMOCTOSTENILHO
BBIOMPATH METOJIBI U
IIPUEMBI pELICHUS
pa3nuyHbIX
MaTeMaTHYECKUX 3a/1a4;
OIIK-2:
— IIepeBOIUTH
IIPUKJIaIHBIE 3a1a41 B
MaTeMaTHYECKUE MOJENN;
— BBIOHMpPATh METOBI
UCCIIEI0BAHUS
MaTeMaTHIECKUX MOJICIEH;
Baapers
OIIK-1:
— METOJaMH aHajn3a
MaTeMaTHYECKON
CHUTyalluy,
— HaBBIKAMH peLICHUs 3a1a4
M3 pa3HBIX objacTei
MaTEMaTHKH.
OIIK-2:
- METOZIaMH aHaJN3a
CUTYaIli! U CIIOCO0aMU HX
TepeBoa B aOCTPAKTHBIE
MaTeMaTHYECKHE MOIEIIH;
— HaBBIKAMH PEIICHUS
3a1a4 U3 pa3HbIX o0sacTel
MaTEeMaTHKH;
- IpYeMaMHt aHaJI13a
PE3y/IbTaTOB PELICHUS U
COIOCTABIICHUS C
MIPUKJIAJHON CUTYaIHEN.

3auTeHo

HeMoncTpupyer 60iiee MoT0BUHE
MoKa3aTesel Ha JOCTaTOYHOM U BBICOKOM
ypOBHE

He 3auTeno

JlemMoHCTpUpyeT OOJBIIIMHCTBO
noKasarelieil Ha HeJOCTaTOYHOM M KpaifHe
HU3KOM YPOBHE
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@DoHJ TECTOBBIX 3aJJaHUM

10 JUCLUIUINHE
Bb1.5.05 Maremaruka

TEMATHYECKASA CTPYKTYPA TECTA

N HaunmenoBanue pagesia N Tevia sananus
pasziena (coanacno PIIJ]) 3aaHHUsI
1-3 JleficTBusI ¢ MaTpuiamMu
4-6 Brruucnenne onpenenureneit
7-9 Pemrenrie cucreM NMHEHHBIX
anreOpanyeckux ypaBHEHUH
MaTPUYHBIM
METOIOM.
10-12 Pemenve cucrteM JIMHEHHBIX
anreOpanyeckux ypaBHEHUH
9J1eMeHTBI JUHEeHHOoi mertonom [aycca.
1 aJre0pbl 1 AHAJIUTHYECKOH
reoMeTpum 13-15 | ba3uc Ha MIOCKOCTH H B
npocTpaHcTBe. PasnokeHue
BEKTOpa 1o 6azucy
16 - 18 | CkaysipHOE MpOM3BENCHUE
BEKTOPOB
19-21 | BekropHoe Mpou3BeICHUE
BEKTOPOB
22 -24 CwMmelanHoe TPOU3BEICHNE
BEKTOPOB
25-26... | PackpeiTHE HEoNpeaeICHHOCTEH
0 o
puga 0 ©  00—00
9 BBeHeH“euB 27... PackpbITHe HeolpeieeHHoCTel
MaTeMaTUH4YEeCKUU aHaAJIUu3 — 100 '
28-30... | [IpumeHeHne SKBUBAICHTHBIX
BEJIMYMH MPU BHIYUCICHUT
TPEJIeNIOB
[IpousBoaHbIe
31-33 Tabnura HeonpeaeneHHbIX
WHTETPAJIOB
34-36 IMonBenenue oz 3HaK
mddepennunana,
MHTETPUPOBAHHUE O YACTIM
37-39 WuTterpupoBaHue paloHaIbHBIX
npobeit
Jnddepenunansnoe n 40-42 WurerpupoBanue
3 I/IHTerpaJIbHOG“PlC'—IPlCJIeHI/Ieu ";pbll/ll)l;l(;ilé):ll/le;pl/lquKHX
¢GyHKIHH OTHOU MepeMeHHOH 43-45 | BeluuclieHHe OnpeieeHHoro
MHTErpaia
46-48 Haxoxenue miomanei IiocKux
Guryp
49-51 Haxoxxnerne amiH OyT TUIOCKUX
KPHBBIX
52-54 Haxoxeane 00beMOB Tell
BpaIlCHUsI
55-57 HecoOcTBeHHBII HHTETpal
58-60 Brrunciaenne gacTHbIX
JAuddepenunansHoe u TIPON3BOHBIX.
HHTErpajbHOe HCYHCICHHE 6163 | [udhepermuman dymmmm amyx
(l)YHKIII/IH HECKOJBbKHUX TIepeMEHHBIX
4 NEPEMCHHBIX 64-66 | KacaTenbHas II0CKOCTb U

HOpMaJib K MOBCPXHOCTHU
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67-69 Ckamsiproe noite. [IponsBoaHast
10 HampasieHuo. ['paaneHT

70-72 OKeTpeMyM (QYHKIINH ABYX
nepeMEeHHbIX

KpaTHsle 1 kprBONIMHEWHBIE
UHTErpaJibl

73-75 YpaBHEHUS ¢ pa3AeNIOIMICS

niepeMeHHbIMU
OO0bLIKHOBECHHBIC 76-77 OpnHOpoJHBIE YpaBHEHUS
. nuddepennuaIbHbIe Jlunelinble ypaBHEHUs
YpaBHeHUs1, JOIYCKaIOIIHe
YpaBHEHUSA U YpaBHECHUSA
R TIOHIDKEHUE TTOPSIKa
MaTeMaTH1€CKOn Jluneiinsie muddepeHmanbpHbIe
buzukn YpaBHEHHS C ITOCTOSTHHBIMH
K03 pHLIMeHTaMH
Meroz BapHanuy nMpou3BOJILHBIX
MOCTOSIHHBIX
KommnekcHsle uncna u JedcTBHs
HaJl HUIMU
7.2J/1eMeHTBI TEOpHH Juddeperuupopanue u
8. GyHKIUIT KOMIJIEKCHOM MHTCTPUPOBAHHE @yHKHHI“f
nepemeHoii KOMIUIEKCHOH NepeMeHHOM

BI)I‘{GTI)I, BBIYHMCJICHUC BBIYCTOB

TecToBble 3agaHua

3aganue 1. BEIOpaTh OMUH BAPHAHT OTBETA U3 MPEAJIOKECHHOTO MHOKECTBA

Ecnu Matpuia A UMeeT pa3MepHOCTh 4x3, Matpuna B nmeer pazmMepHOCTh 3x4 1o
BapHWaHTEI OTBETOB!:
1) MX MOXXHO CIIOXHTh  2) UX MOXKHO IIEPEMHOXKUTh  3) Yy MaTpUIIbl A CyIIecTByeT oOpaTHas

3apanue 2. BEIOpaTh OJMH BapUAHT OTBETA U3 MIPEIUIOKEHHOI'O MHOXKECTBA

-3 -1 3 5
A= B=
3 3 0
Ecnn maTpuna , MaTpuma , TO HX TIPOM3BEACHUE
BapUaHTHI OTBETOB!
-9 -5 -9 -18 0 -4
=0 o =g ) 715 6
1) 2) 3)
3aganue 3. BEIOpATh OOWH BapHAHT OTBETA U3 IPEATIOKEHHOTO MHOKECTBA
1 4
A=
-2
Ecnu matpuna , TO €e KBaJpar
BapHaHTbI OTBCTOB!
po [T 12 po (116
1) -6 -4 2) MaTpUILy HENb3s BO3BOAUTH B KBaApar 3) 4 4

3aganue 4. BEIOpaTh OMMH BapUAHT OTBETA U3 TPEATI0KEHHOTO MHOKECTBA

Omnpenenurens CyIIeCTBYET:

BapHUaHTbl OTBETOB:

1) TOIBKO AT KBAAPATHBIX MATPHUIl 2) UTSI MPOM3BOIBHBIX MATPHUI] 3) TOIBKO JUISI MATPHI] BTOPOTO M TPETHETO
TIOPSAIKOB

3ananue S. BEIOpaTh OJJMH BapHAHT OTBETA U3 MPETIOKEHHOTO MHOXKECTBA
VYxkaxunte BepHYyI0 HopMyiTy:
BapHAHTHI OTBETOB:



32)]2HI/Ie 6. BBI6paTB OJJMH BApHUAHT OTBE€TA U3 NPECAJIOKCHHOTI'O MHOXKECTBA

~3 -4
A=
1 6
Omnpenenurens MaTpULBI paBeH

BapI/IaHTI)I OTBCTOB:
1) 22 2) -14  3) -27

33H3Hﬂe 7. BBI6paTI> OJJMH BApHaHT OTBE€TA U3 NPECAJIOKCHHOTO MHOKECTBA

(5 1 j (—1 2)
A= =
HyCTI) 3 _l , 6 4 . Torz[a peHIeHI/IeM ManI/IlIHOFO ypaBHeHI/IH X + ZB = A SIBJISICTCSA

Marpuiia
BapUaHTBI OTBETOB:

5 1 7 -3 -7 -8
X = X = X = -
D -1 -9 2 -9 -9 3)

3aganue 8. BHIOpATh OMH BAPHAHT OTBETA U3 MPEATI0KEHHOTO MHOKECTBA

HailiTi cyMMy 3JIEMEHTOB MEPBOro CTOJIONA MATPHIIBI C=A-3B )

3 -5 01
A= B=
2 7 2 1
rae ,
BAPHUAHTHI OTBETOB:

1) 2 20 3 5 4) -1

3apanue 9. BEIOpaTh OJMH BapUAHT OTBETA U3 MPEATOKEHHOTO MHOXKECTBA

5 1 12
Az 5) =5 )
Hyers 3 -1) 6 4

Torpa pelieHreM MaTpUYHOTO YpaBHEHHMS X =3B =A spusercs MaTpHLa
BapHUaHTBEI OTBETOB!:

2 7 7 -3 -7 -8
X = X = X = £ 0
1 21 11 2 -9 -9 3

3aganue 10. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
Ecmu meromom ["aycca matpuma cuctemsl (0e3 mpaBbIxX YyacTeil) MpUBeIeHA K BUAY

1 2 4 2 2 2
0 -2 4 3 6 5
0 0 1 2 3 3

BapUaHTbI OTBCTOB!
1) BBomuTCs 0fHa CBOOOMHAS HEU3BECTHAS 2) BBOIATCA TPHU CBOOOTHBIC HEU3BECTHEIE
3) Takas cucreMa He MOXXET UMETh pelieHrne  4) BBOZISTCS ABE CBOOOJHBIC HEU3BECTHEIE

TO:

3aganue 11. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA

2x+3y—-z=1
5x+y+2z2=3
3X—-2y+3z2=4
I[JISI peuIcHud CUCTCMBbI MOKHO IPpUMCHUTD:

BapUaHTbI OTBCTOB:
1) meton I'aycca 2) marpuunsiii meton  3) merox Kpamepa
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3apanue 12. BBIOpaTh OMH BapUaHT OTBETA U3 NPEUIOKEHHOTO MHO)KECTBA

CucTeMbl TUHENHBIX YpaBHEHHH, Y KOTOPBIX YUCIO HEM3BECTHBIX HE PABHO YUCIY YPaBHEHUH, PEIIAIOTCS:
BapHuaHTbl OTBETOB:

1) metomom I'aycca  2) meromom Kpamepa 3) MaTpU4HBIM METOIIOM

4) BoOOIIIE HE PEIIAIOTCS

33)]2HI/IC 13. BBI6paTB OJUH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOI'0O MHOXKECTBA
ba3zuc B npocTpancTBe 00pa3yoT:

BapHUaHTbl OTBETOB:

1) Tpu TMHEHHO HE3aBUCHMBIX BEKTOpA

2) TpH KOMIUIaHApHBIX BEKTOPA

3) Tpu HEKOMIUIAaHAPHBIX BEKTOPA

33)]3HI(Ie 14. BBI6paTI> OJUH BAapHaHT OTBE€TA U3 NPECAJIOKCHHOI'0O MHOXKECTBA

OG6pasyroT JI1 BEKTOPHI a=2i -3 u b =5 -] 6a3uc Ha TI0CKOCTH?
BapUaHTBI OTBETOB:

1) mer 2) na  3) HyXEH TPETHi BEKTOP

33)13]1](]6 15. BLI6paTL OJJUH BAapHaHT OTBE€TA U3 NPEAIOKCHHOI'0O MHOXKECTBA

82.a-3)

ITpu kakux a y 'B BEKTOPEI b(ﬂ ’6’6) OynyT mapasuienbHbI?

BapHaHTbI OTBETOB!

p @=3 B=4 n@=-3 f=-4 ga=-3 p=4

3aganue 16. BEIOpPaTH OAMH BapUAHT OTBETA M3 MPEUIOKEHHOTO MHOKECTBA

o a-b=ab +ab, +a,b, .
OpMYyJia BbIYHCIICHUA CKAJIAPHOI'O MPONU3BEACHUA MPUMEHACTCA:
BapHUaHThI OTBETOB:

1) TONIbKO B OPTOHOPMHUPOBAHHOM Oa3uce

2) B moboM Oasuce

3) He 3aBHUCHT OT Oasuca

3apanue 17. BoIOpaTh OOMH BapHaHT OTBETA U3 MPEATOKEHHOIO MHOKECTBA

Haiitu kocunyc yriia Mexay BEKTOpaMu a=2i —]+4k b=i+2j-3k
BapUaAHTHI OTBETOB:

12 12 12
p V2N g A 5 V9

3aganue 18. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
Kaxkue napsl BEKTOpOB NEPIIEHIUKYISIPHbI ?
BapHaHTbl OTBCTOB!

, a(4-3D), b(BL-9) , &@2-31), b(3L3

u

a(23-1), b(21-3)

1 3)

3aganue 19. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

B d(a,12), b(-14.6)
€KTOpPHOE IPOU3BEJACHUE BEKTOPOB PaBHO HYIIIO TIPU
BapI/IaHTBI OTBECTOB.
1 1 1
a:—1 ﬂ:—g a:——1 ﬂ:—g a:——, ﬂ:3
1) 3 2) 3 3) 3

3aganue 20. BEIOpaTh OAWH BapUAHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA

a(4,-31), b(013)

BekTopHoe npou3BeieHHE BEKTOPOB
BapHUaHThl OTBETOB:

~10i —12j + 4k

paBHO

1) 0 2) 3) —10i +12j + 4k

33)13HI/IC 21. BLI6paTL OIUH BApHUAHT OTBCTA U3 NPCAJIOKCHHOI'O MHOXKECTBA
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J1J1s1 BBIYHCIICHUS] BEKTOPHOTO MPOU3BEACHUS BEKTOPOB MPUMEHSIETCS popmyria:

BapHUaHTbl OTBETOB:

I

i k

axb =

w

i
a, a, a
b b, b -
1) 2 )y Exb =i

$axb:QQ+%@+%m
3ananne 22. BBI6paTI> OJJMH BAapHaHT OTBE€TA U3 NPECAJIOKCHHOI'0O MHOXKECTBA
Vxkaxure OIpPEACICHUC CMECITAHHOT'O TPONU3BECACHUA BEKTOPOB
BapHUaHTbl OTBETOB:

a-b =[a]-b|-cos¢ abc =|axb |-

1) 2)
gk a, a, a,
axb=la, a, a, abc=[b, b, b,
3) b, b, b, 4) ¢, C GCg

3ananue 23. BHIOpaTh OMH BApUAHT OTBETA U3 NPEUIOKEHHOTO MHOKECTBA
UToOBI POBEPUTH, OYAYT JIM BEKTOPHI KOMIUIaHAPHBI, HA/I0 UCTIOIb30BaTh:
BapHWaHTbI OTBETOB:

1) ux BeKTOpHOE MPOU3BEACHUE 2) MX CMEIIAHHOE IPOU3BEICHIE
3) uX CKaJIsIpHOE MPOU3BEICHHE

3ananne 24. BLIOPaTh OJMH BAPUAHT OTBETA U3 IIPEIIOKEHHOI0 MHOKECTBA
BekTopsr d(a,-2), b(231), c(-2,5-3)

BapHUaHTbI OTBETOB:
1)-2 2)2 3)0

KOMIUTaHapHBI pu & | paBHOM

3aganue 25. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

2
. X°—4
lim
Brruncnuts -2 X—2
BapHaHTbl OTBCTOB!

H© 2)2 3)4 40

3aganue 26. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
2
. 36-X
m ———

Borupcauts ¥ X+6

BapHUaHTbl OTBETOB:
1)®© 2)-12 3) 12 4)6

3aganue 27. BEIOpaTh OAWH BapUAHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA
X? —4x-12
e a—
Beraucauts -6 x° —3x—-18
BapHUaHTbl OTBETOB:
12

1
1) ==
)18

8
2595 91
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32)]2HI/Ie 28. BBI6paTB OJJUH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOI'0O MHOXKECTBA
Vxkaxure OIPCACIICHUEC SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX apu X—a
BapHUaHTbl OTBETOB:

lim le Iim@:O
) @0= ) o 2 BO) 5 @)= SOy 2 B
a(x) _

lim ——=
3 200= B0 o, 2 B

3aganne 29. BEIOpATh OJMH BapUaHT OTBETA U3 MPEIUIOKECHHOTO MHOXKECTBA
iy~ X ~ ~
Kaxkue u3 Boipakenuii Hepepabie: a) SN X=X ypy X —> 77 5)€ -l=x ,mpu X > 0 c)tg X= X, mpu X > 0
X ~
) & =X ppu X—0
BapHaHTbI OTBETOB:
1)B,c 2)aB 3)ace 4)B, €
3aganne 30. BEIOpPATH OJMH BapUAHT OTBETA M3 MPEUIOKECHHOTO MHOXKECTBA

X ~ H ~
Kaxwue u3 Bblpa)keHHI HEBEpHBIE: a) e =X, pu x—0 B) SN X=X, npu X—>7

~ X ~
o WX=X oy x>0 e ~1=x oy x—>0
BapHUaHTbI OTBETOB:

1)B,c 2)aB 3)ace 4)B, €

3aganme 31. BEIOpPaTH OAMH BapUAHT OTBETA U3 MPEIIOKEHHOIO0 MHOXKECTBA

[0
Haiitn unrerpan ° X +4X+8
BapUaHTh! OTBETOB:
1 X+2 1,
In|x* +4x+8 +C —arctg——+C —In
1) ‘ ‘ 2) 2 2 3) 4

(X+2)+2 LC
(x+2)-2

3aganue 32. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

d x

2
Haiitu unterpan X" +2x+6
BapHaHTbI OTBCTOB:

1, |(x+1)—-+5 c 1

X
n + —arctg——+C
In| x> +2x+6{+C 2 |(x+D)++/5
o 1 +C 2l +NE T ET
3aganue 33. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA

J. dx
3
Haiitu uaTerpan (2+4x)
BapHuaHTbl OTBETOB:
-2 -2 -2
) IO S Ut .9 R S oY I

+C 3
) > ) 3 ) 2 ) In|(2+4x)°|+C

3aganue 34. BEIOpaTh OAWH BapUAHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA

. jcoszx-sin X dx
I/ICHOJ'HJ3y${ METOJ IMOABCACHU 110 3HAK zln(l)(l)epeHuHaﬂa, HaAaUTHU
BapUaHTbl OTBETOB:

3 a2 3 3 3
cos®x sin?x cos® x cos® x cos® x
. +C -(=cosx)+C +C -
1y 3 2 2 3 3 3 4) 3

+C
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3anax—me 35. BBI6paTB OJJUH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOI'0O MHOXKECTBA
4
tg“xdx

. 2
Hcmonb3yst METOT TOABEACHUS 0] 3HAK quddepeniuana, Haitn -~ COS™ X

BapHuaHTbl OTBETOB:
5

tg°x

5

tg°x

3 +C In‘COSZX"FC - +C
1) 4tg°x+C ) 5 3) 2) 5
3aganne 36. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOI0 MHOKECTBA
In* x dx
Wcnonp3yst MmeTox noaseaeHus Mo 3HaK auddepenimana, HauTu X
BapUaHTBI OTBETOB:
In® x In® x 1
+C +C 2-—-Inhx+C
1) hx+C 5 5 3 3 4 X
3aganne 37. BEIOpATh OJMH BapUAHT OTBETA U3 MPEUIOKECHHOTO MHOXKECTBA
3x% +2
2
Haiitu nienyto yacts 1pobu 2x° -3
BapUaHThI OTBETOB:
3 2
1) 3 2) 2 3) 1 4) 3
3aganue 38. BEIOpATH OZIMH BapUAHT OTBETA U3 MPEIIOKEHHOI0 MHOXKECTBA
X* +3X+2
2042
VYKaxxute BEpHOE pa3ioKeHHUE Ipoour X* (X" +5X+7)
BapHUaHThI OTBETOB:
X2 +3x+2 A B, Cx+D X*+3 B Cx
0 X*(x2+5x+7) x x* x?+2x+5 2) X2(x2+2x+5) x2 X2+2X+5
x* +3 A B C
202 =t ot o oo
3) X (X*+2x+5) x Xx° X" +2x+5
3aganue 39. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOI0 MHOXKECTBA
2X +4
2 2
VYkaxuTe BEpHOE paszlioKEeHUe Apoou X"(2X" +5)
BapHaHTbl OTBCTOB!
2X +4 A B C 2X +4 A B Cx+D
2oz iy v T2tz e 2z i v T2tz e
1)x(2x +5) x x° 2x°+5 2)x(2x +5) x x° 2x°+5

2x +4 A Bx+C
- = 4
3 x?(2x*+5) x* 2x*+5

3aganue 40. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

5 j sin ® x dx
Kakoii crioco6 mpuMeHsieTcst Uil HAXOK/CHUSI UHTerpaia ?
BapUaHTbl OTBETOB:

1) 3amena Sin X =t 2) 3amMeHa Cosx =t 3) nmoHMwXKeHne cTerneHn 4) WHTErpupoOBaHHUE MO YACTAM

3anax—me 41. BLI6paTL OquH BapI/IaHT OTBCTA U3 Hpe,Z[J'IO)KeHHOFO MHO>KECTBaA
4cos X —sin x
—  — dx

Jlig HaX 0k IeHHs HHTerpana COS X + 6sin x MNPHUMCHSCTCS:
BapHUaHTbl OTBETOB:



X
tg-=12

1) yHuBepcabHask TPUTOHOMETPUYECKAs! ITOJICTAHOBKA 2
2) WHTErpUpOBAHHUE IT0 YACTSIM 3) moacranoBka {QgX=Z

32)]2HI/Ie 42. B},16pan, OJJMH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOI'0O MHOXKECTBA

. jsin7x-cos3xdx
Haiitn nnrerpan

BapHUaHTbl OTBETOB:
H 0~ 10 1~ 8 i 10
sin®x sin™ X sin®x sin™ X
— +C - + +C g 4
1) 8 10 2) 8 10 3)sin” x—sin"x+C

(MMeeTcs HeYeTHasl CTEIICHb)

33)]3HI(Ie 43. BBI6paTI> OJJMH BApHUaHT OTBE€TA U3 NPECAJIOKCHHOI'0O MHOXKECTBA

2

I (x* +1) dx
Brrauciute 1
BapUaHTHI OTBETOB:

19 19 17

1y 4 2)T 30 4 4

3aganue 44. BEIOpPaTh OAWH BapUAHT OTBETA M3 MPEIIOKECHHOIO MHOXKECTBA
Kak Beirmsiaut popmyna Herotona-Jleitbuuia?
BapHWaHTbI OTBETOB:

if(x)dx=F(a)—F(b) Szi(fz(x)—fl(x))dx if(x)dx=F(b)—F(a)
1) a 2) a 3) a

_Tf(x)dxﬁ(b—a)-max f(x)
4) a

3ananue 45. BpIOpaTh OIMH BapUaHT OTBETA U3 MPEAJIOKEHHOTO MHOKECTBA

3
j\/Q —x% dx
Bremucnure -3

BapHaHTbI OTBCTOB:
) 0 2 97 3 45T 4 6z

3aganue 46. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIIOKEHHOTO0 MHOXKECTBA
X = 2cost
y y y =3sint
Haiitn mnoniags GuUrypsl, orpaHHYEHHOH 3IUTUIICOM
BapHaHTbl OTBCTOB!
1) 6 2 67 3) 37 4) 2r

3aganue 47. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
2

y y . y=x"-4 . y=2x-4
Kakoii uHTEerpast BeIpakaeT Iion@aas GUrypsl, OrpaHUUEHHOM napadooi U TIPSIMOU ?
BapUaHTbl OTBETOB:

2 2 2 2
I(x2—2x)dx I(Zx—xz)dx I(x2—2x—4)dx J(x2—2x+4)dx

1) 0 2) 0 3) 0 4 ©

3anax—me 48. BBI6paTI> OJUH BApHUAHT OTBCTA U3 NPCIJIOKCHHOI'O MHOXKECTBA
X = 2cost

Haiiti muomans Gurypsl, orpaHudeHHON SIUTUIICOM {y =3sint

BapHUaHTbl OTBETOB:
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1) 6 2 67 3) 3 4) 2r

32)]2HI/Ie 49. B},16pan, OJJMH BApHUAHT OTBE€TA U3 NPECAJIOKCHHOI'0O MHOXKECTBA

ITo xaxo#t opmyIiie HaXOIUTCS JUIMHA TyT'H KPUBOH y=y(x) OT TOYKHU Aa,y(a)) JI0 TOYKH
B(b, (b)),

BapHUaHTbl OTBETOB:

[hG-y,00dx  [fdx=F(®)-F(@  [{1+y'(x)dx

1) @ 2) @ 3 @
b
[+ (y' () dx
4) a
3aganne 50. BEIOpPATH OJMH BapUAHT OTBETA M3 MPEUIOKECHHOTO MHOXKECTBA
_9y?
Kaxoit unTerpan BeipakaeT JJIMHY IyTH TapaboJIbl y=2X OT TOYKH A(L2) 0 TOYKH B(2,8) ?
BapUaHTBI OTBETOB:
2 2 8 2
IZx2 dx j\/1+ 4x* dx j\/1+ 4x* dx I\/l+16x2 dx
1)1 2) 1 3) 2 4) 1
3aganme 51. BEIOpATh OAMH BapUAHT OTBETA M3 MPEUIOKEHHOIO MHOKECTBA
_oy?
Kaxoit unTerpan Beipakaer JUIMHY JyTH TapadoIbl y =2X OT TOYKH A3) 0 TOYKH B(39)

BapHWaHTbI OTBETOB:

3 3 9 3
Iszdx I\/1+4x2 dx IV1+16x2 dx I\/1+16x2 dx
1)1 2) 1 3) 3 4 1

3aganue 52. BbIOpaTh ONUH BAPHAHT OTBETA U3 MPEIJIOKEHHOI0 MHOKECTBA

ITo kakoit popMyIie HaxoAUTCS 0OBEM Tela BpalieHus?
BapHaHTBI OTBETOB:

[:00-y,00dx [ f()dx=F(b)-F(a) 7| 7 (x)dx
1) a 2) a 3)1) a

[+ (y' () dx
4) a

3aganue 53. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

b
'[ 7 -y%(x)dx
KakoB reoMeTpu4ecKuii CMBICII HHTETpana @ ?

BapHaHTbl OTBCTOB!
1) nepBooOpa3Hast GyHKIMK 2) TUIONIAb KPUBOJIHHEHHON Tpanenun
3) o6beM Tena BpalleHHUs 4) pnwHA IyTH KPUBOU

3aganue 54. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA
ITo kakoit popmyre BeauCIsIETCS 00beM Tena BparieHus: BOKpyr ocu OX?

BapUaHTbl OTBETOB:

ﬁifz(x)dx Ij‘f(x)dx= F(b)-F(a) T,/1+ y'(X) dx

1) 2) a 3) a

[[CACESACHL

2) a

33)13HI/IC 55. BLI6paTL OIUH BApHUAHT OTBCTA U3 NPCAJIOKCHHOI'O MHOXKECTBA
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BrerarcnuTh HECOOCTBEHHBIN HHTETPANl ¢

BapHUaHTbl OTBETOB:
1o 2) pacxomgutess  3) cxomurcs 4) 1

32H2Hﬂe 56. BBI6paTB OJJUH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOI'0O MHOXKECTBA
0
dx
x°
Boruucnuts HecoOCTBEHHBIN HHTErpasl 1

BapHUaHTbl OTBETOB:
1) 0,25 2) pacxomgurcs 3) cxomutcs 4) - 0,25

3aganme 57. BEIOpPATh OJMH BapUAHT OTBETA M3 MPEUIOKECHHOTO MHOXKECTBA
Kakoii 13 uHTErpanoB Ha3bIBAETCSI HECOOCTBEHHBIM?
BapUaHTBI OTBETOB:

5 10 8
[(x=1dx j% jx3dx § xdx-+ ydy
1) 1% 30 4)

3aganue 58. BEIOpATH OAMH BapUAHT OTBETA M3 MPEIOKEHHOTO MHOKECTBA
Ykaxute onpezeneHte YaCTHON MPOU3BOAHOM IO X:

BapHWaHTbI OTBETOB:
Z(X + AX) — z(x)

m Z(X + AX) — z(x)

z, =lim z, = 1|
1) x—0 AX 2) Ax—0 AX

2 lim Z(X+AX,y)—z(X,y) 2 lim Z(X+AX, Yy +Ay) —z(X,Y)
3) X a0 AX 4) X a0 AX

3apanue 59. BoIOpaTh OOMH BapHaHT OTBETA U3 MPEATIOKEHHOIO MHOKECTBA

oz

Z=2Xy+6Yy* +4x OX

g dyHkun yKa3aTh

BapHaHTbI OTBCTOB:
1) 2y +4 2) 2y +12y +4 3) 2X+4 2) 2x+12y

3aganue 60. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

0z

_ 2 Ay
Jnsa GyHKIuu z=2xy+6y" +4x yKa3arb oy :

BapHaHTbl OTBCTOB!
1) 2y +4 2) 2y +12y +4 3) 2X+4 4) 2x+12y

3aganue 61. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
"

— ¥
Jinst pynkiun £ =€ ykaszaTh BTOPYIO NPOM3BOAHYIO 110 Y , T.€. V!
BapHaHThl OTBETOB:

Xy w2 aX 2 Xy 2 Xy
1) Xye 2) X" e 3)Xe 4) y €

3aganue 62. BEIOpaTh OAWH BapUAHT OTBETA U3 MPEUIOKEHHOTO MHOKECTBA

-2y "

I[J'IH (1)yHKHI/II/I Z=¢ yKa3aTb BTOPYIO IPOU3BOAHYIO 110 y , T.€. W
BapHUaHTbl OTBETOB:
ex—2y 2) _2_ex—2y 3) _4_ex—2y 4) 4‘ex—2y

1)

33)13HI/IC 63. BLI6paTL OIUH BApHUAHT OTBCTA U3 NPCAJIOKCHHOI'O MHOKECTBA
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"
Jiist pyHkmu <~ cos Xy yKa3aTb BTOPYIO IIPOM3BOJHYIO II0 Y , T.€. Y
BAPUAHTHI OTBETOB:

H 2 i 2 2
 —Xsinxy o —x'sinxy g —xCOSXy 4 X COSXY

z

32)]2HI/Ie 64. B},16pan, OJJMH BApHUAHT OTBE€TA U3 NPECIJIOKCHHOI'0O MHOXKECTBA

2 2
. X—y +2°=4
COCT ABbTC YPABHCHUEC KACATCIIbHOU IIJIOCKOCTU K MMOBEPXHOCTU

BapHUaHTbl OTBETOB:

B Touke M(1,1,2).

x-1 y-1 z-1 x-1 y-1 z-1
1)2x—y+4z:9 2) X+y+z=1 3) 1 1 1 2) 2 -1 4

3aganue 65. BEIOpATH OJMH BapUAHT OTBETA W3 MPEUIOKECHHOTO MHOXKECTBA

2 2 _
CocraBbTe ypaBHEHHE HOPMAJIU K ITOBEPXHOCTH XT-yx +2° =4 B Touke M(1,1,2).
BapHUaHTbl OTBETOB:
x-1 y-1 z-2 x-1 y-1 z-2

1) 1 -1 -4 1 1 4 3)
x-1 y-1 z-2 Xx+1 y+1 z+2
1 -1 4 4 1 -1 4

3aganue 66. BEIOpPATH OJMH BapUAHT OTBETA M3 MPEUIOKEHHOTO MHOXKECTBA

d)(X, y, Z) = 0 , TOUKa M (X0| yo; Zo)

[ToBepXHOCTD 3a/1aHa YpaBHEHHEM
3a/1aeT ypaBHEHHE

DL (M) - (X = %) + @ (M) - (y = yo) + @3 (M)-(z-2,) =0,

BapUAHTHI OTBETOB!
1)rpagueHt

2) mpsAMYIO, IPOXOMALIYIO Yepe3 TOUKY M, mapajuieNbHyI0 IOBEPXHOCTH

3) npsaMylo, IPOXOILIYIO Yepe3 TOUKY M, NepneHANKYISAPHYIO K IOBEPXHOCTH
4) xacaTeIbHYIO IJIOCKOCTh K IOBEPXHOCTH B TOuke M

3apanue 67. BEIOpaTh OMMH BapUaHT OTBETA U3 MPEATIOKEHHOIO MHOKECTBA

u(x,y,z) . TOuKa M (X, Yo12o)

JIEXKUT Ha 3TOM MoBepxHOCcTH. UTo

3 a(l,m,n)
. aJaHO CKaJISIPHOE I10JI€ .

M) g

oX
IIycts . Torpa B 7aHHOM HanpaBJjeHUU B TOuke M nose
BapHaHTbI OTBCTOB:
1) yobiBaer 2) Bo3pacraer 3) moctosiHHO  4) He yObIBaeT  5) He BO3pacTaeT

1 HaIIpaBJICHUE

3aganue 68. BEIOpaTh OAWH BapHaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

B u=x+2y*>-3z
BIUYHCIIUTE IIPOU3BOAHYIO ITOJISA

1 2 4
a( 2 j
€AMHUYIHOI'O BEKTOpa \/Z \/Z '\/Z

BapUaHTBI OTBETOB:
9 29 16

1) 21 2) TpOW3BOMHAS B JAHHOM HalpaBIICHHH HE cymecTByer 3) VY 21 4) N 21

B Touke M(1,2,0) B HammpaBIeHUH

3aganue 69. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA

radu = (u;,u;,u,
YTO0 yKa3bIBAET BEKTOP TPaJUECHTA g (U y 2 ?

BapUaHTbl OTBETOB:
1) HampaBiieHwe, BIOIb KOTOPOTO MOJIE IIOCTOSHHO ~ 2) JIMHUH YPOBHS
3) HampaBiieHHE HAMOONBIIEr0 H3MEHEHHS MO 4) CKaJspHOE TI0Je

33)13Hl/le 70. BLI6paTL OJUH BApHUAHT OTBCTA U3 NPCAJIOKCHHOI'0O MHOXKECTBA

69



(%05 Yo) 2(x, y) > 2(X: Yo)

X o
Ecmm JJIA BCEX TOUCK ( ! y) 13 HCKOTOPOU OKPECTHOCTU TOYKHU

(%o, ¥o)

BapHUaHTbl OTBETOB:
1) sBisieTcs TOUKOW MHHUMYMa
2) sBISIETCSI TOYKOM MaKCHMyMa

BEpHO , TO TOUKa

3) sABJIAETCA MEHUMYMOM () YHKITHH z(x,y)
4) sBnseTcs HeOOXOAUMBIM YCIOBHEM SKCTPEMyMa

3aHaHHe 71. BLI6paTI> OJMH BApHUaHT OTBE€TA U3 NPECAJIOKCHHOI'0O MHOXKECTBA
" " rno\2

Jlana gyHKums 2 = 2(XY) . Venosue A=ty y =2, )70

BAPUAHTHI OTBETOB:

1) JAOCTAaTOYHBIM [JIA CYHICCTBOBAHHS OKCTpEMYyMa

2) HeO6XO}:[I/IMI)IM JJIs CYHICCTBOBAHUA DKCTpEMYyMa

3) HeO6XOZ[I/IMBIM 1 10CTAaTOYHBIM JJId CYIIECTBOBAHUA SKCTPpEMYMaA

4) Takas cucremMa Bcerja He UMeeT perIeHni

SABJISICTCA

3a)lalme 72. BLI6paTL OJJUH BAapHaHT OTBE€TA U3 NPEAJIOKCHHOI'0O MHOXKECTBA
!
z, =0

!

Jlana gyHKums © = 2(%Y) . yenosne L2y T smusercs
BapHUaHTbI OTBETOB:

1) HEOOXOMMBIM H IOCTATOYHBIM ISl CYIIIECTBOBAHMS IKCTpEMyMa
2) HEOOXOMMBIM JIJIsI CYIIIECTBOBAHHS IKCTPEMyMa

3) IOCTAaTOYHBIM JUTSI CYILIECTBOBAHMUSI DKCTPEMYyMa

4) Takas cucTteMa BCerjia He HMEeT PEIICHHI

3aganue 73. BEIOpATh OJMH BAPHAHT OTBETA U3 MPEIOKCHHOI'O MHOXECTBA
Kakue n3 nanupix nuddepeHnnanbHbIX ypaBHeHuUi sBisttorest quddepeHnnanbHbIME YPaBHEHUSMH C
Pa3aeNsIOIUMUCS [IePEMEHHBIMU?

BapUaHTHI OTBETOB:
Xty

€
y = y =
1) X(y+2) Xy g X(x+Ddx+ y*xdy =0 2 (x—y?)dy + xdx=0

3aganue 74. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
Kakue u3 nanupix muddepeHnnanbHpIX ypaBHeHui sBisttorest quddepeHnansHbIMA YPaBHEHUSIMH C

pa3AeNsOIIUMUCS TIepEeMEHHBIME?

BapHaHTbI OTBCTOB:

) e’ y, X2 + X
+2Xy = —— =—
l)y Y= 2)(x—3x2)ln ydy + y?xdx=0 3 (x+x%)dx + yxdy =0 2 Xy

3aganue 75. BEIOpaTh OAWH BapUaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

4 —
Haiitu o6miee pemenue nuddepeHnaibHOTo ypaBHEHUS y'+2xy=0
BapHaHThI OTBETOB:

1
_ %2 _ X2 _ x2 y=—
1) y=Ce 2) y=C-e 3) y=Ce 4) x> +C

3aganue 76. BEIOpaTh OAWH BapUAHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA
Kakue u3 cneayromux nuddepeHnnaibHbIX ypaBHEHUH MEPBOTO MOPsIKa SIBIISIOTCS
O,[[HOpO,Z[HLIMI/I? BapHUaHTbl OTBETOB:

2 2
X4y

, X y ,_X+Yy+5
X% — yx

y' = —.Cc0s—=—
1 x%(x+3y)dx — y*dy =0 2) 3 4y 2% 4 X—y

33)13Hl/le 71. BLI6paTL OIUH BApHUAHT OTBCTA U3 NPCAJIOKCHHOI'O MHOXKECTBA
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g ( yj
OnnopoaHOoe muddepeHnnaibHOe ypaBHEHUE BUIA pelaeTcsi C MOMOIIBIO
10JICTAHOBKHU
BapHUaHTbl OTBETOB:

_uk

_ y_
Y=V T V) gy x

g ¥ =20

2. Onucanue nmokasaresei u KPpUTEPHUEB OLICHUBAHUSA KOMIIeTeHLuii

Tak kak TeKyImuii KOHTPOJIb MPOBOJUTCS B (hOpME TECTUPOBAHUS U MPEAHA3ZHAUEH JJIs1 TPOBEPKU

3HAHHUIA CAMUMU 00yJArOIIIUMHUCS, TECT MOXET OBITh 3aUTSH WJIU HE 3a4TeH. B manpHeiimemM
CTYACHTBI MOTYT TOBTOPHUTH TIOMBITKH BBITIOJHUTE TECT TIO TOW TeMe, Tie ObUTH 00HAPYKEHBI
MpOoOEIbI B €r0 3HAHUSIX.

IlokazaTean Onenka Kpurtepuu

3unarthb
- OIIK-1

— 0coOEHHOCTH

MAaTEMATHYCCKHUX TEKCTOB,

OTJIMYHUA OT TEKCTOB

T'yMaHUTApPHBIX;

— [IPUEMBI

CaMOCTOATENBHOTO

M3Y4EHUS MaTeMaTHYECKAX

TEKCTOB;

OIIK-2: 3auTeHo JlemoHCTpHpyET 00JIee MOTOBUHBI
— OCHOBHBIE pa3JIeibl MOKa3aTeNeil Ha JOCTAaTOYHOM M BBICOKOM
MaTeMaTHKH U UX ypOBHE
METOJI0JIOTHIO;

— (¢yHIamMeHTaIbHbIE
TOJIO’KEHMST OCHOBHBIX
pa3aenoB MaTeEMaTHKH;
Ymerb

OIIK-1:

—  CaMOCTOATENBHO
M3y4aTh MaTEMAaTUYECKYIO
nHpopMarmio;

—  CaMOCTOATENBHO
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BBIOMpATh METOBI U
MIPUEMBI peIIeHUs
Pa3TUYHBIX
MaTeMaTHYECKUX 3a]1a4;
OIIK-2:
—  TICPEBOIUTH
MPUKIIaHBIC 337291 B
MaTeMaTHYECKUE MOJICIIH;
— BBIOMpATH METOBI
HCCIICIOBAHUS
MaTeMaTHUECKUX MOJCIEH;
Baaners
OITK-1:
— METOJIlaMH aHaJin3a
MaTeMaTU4eCKOn
CUTYyaIuy;
— HaBbIKaMU PCHICHHUA 3a1a4
13 pa3HbIX o0JacTei
MATEMAaTUKU.
OI1K-2:
- METOJIaMH aHaJIh3a
CUTYaIlMH M CIIOCO0aMH MX
IepeBoa B aOCTPaKTHBIE
MaTeMaTUYECKHE MOJICIIH;
— HaBbIKaMU PCIICHUSA
3a/1a4 U3 pa3HbIX 00JacTen
MaTEMaTHKHU;
- IpHEeMaMH aHaJIH3a
PE3YNIbTATOB PEUICHUS 1
COTIOCTABIICHHS C
MPUKIAJHON CUTyaIMei.

He 3auTeno

JleMoHCTpUpYeT OOJIBIIIMHCTBO
nokasarelieil Ha HeJJOCTaTOYHOM M KpaifHe
HU3KOM YPOBHE
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