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1. HEPEYEHb IVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHHUIIVIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMHU PE3YJIBTATAMU
OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

Bupn nesiTeIbHOCTH BBITYCKHHKA

JMCIUIUTNHA OXBaTHIBACT KPYT BOMPOCOB, OTHOCSIIMXCS K HAYYHO-HCCIIEAOBATEIBCKOMY U TIPOH3-
BOJICTBEHHO-TEXHOJIOTHYECKOMY BUIaM MPOPECCHOHANBHON JIEATEIbHOCTH BBITYCKHUKA B COOTBETCTBUH C
KOMITETCHIIUSIMH M BUJIaMH JIEITEILHOCTH, YKa3aHHBIMU B Y4€OHOM IUTaHE.

Meanb A CHUATLTHHBI

Henbio n3ydeHUs: TUCIUTUIMHBI SABISIETCS 3HAKOMCTBO O0YUAIOIIUXCSl ¢ MECTOM H POJIBbI0O MaTEeMaTH-
KH B COBPEMEHHOM MHUPE, MEPOBOH KYJIBTYypE H HCTOPUH; (OPMUPOBAHUE JIMYHOCTH O0YYAIOLIUXCS, pa3BU-
THE WX MUHTEIIEKTA U CIIOCOOHOCTEH K JIOTHYECKOMY M aITOPHUTMHUYECKOMY MBIIIIICHHUIO.

OOy4yeHre OCHOBHBIM MaTeMaTHUECKHM METOJaM TpeciieNyeT LeNb Pa3BHTHS CHOCOOHOCTEH mpu-
MEHATh CUCTeMY (DyHIaMEHTaIbHBIX MaTEeMaTHYECKHX 3HAHWHU IUIA WAeHTU(UKAUH, POPMYITHUPOBAHUS H
pEeIIeHUsT TEXHOIOTHYECKUX TTPOOIIeM B 00JIaCTH PO ECCHOHATBHON IS TENBHOCTH, a TAKKE OCYIISCTBIISTH
MOUCK, XpaHEeHHe, 00pabOTKy 1 aHaIN3 WHPOPMAIIMH U3 PA3IMYHBIX HCTOYHUKOB H MPEJCTABIATh €€ B COOT-
BETCTBYIOIIEM BH/IC

3agaum JIMCHUIINHBI

3amaun JUCHUILTHHBI COCTOST B TOM, YTOOBI Ha NpPUMEpax MaTeMaTHYeCKUX TMOHSTHH W METOJ/IOB
MPOJIEMOHCTPUPOBATh 00YYAIOIIMMCS JISHCTBUE 3aKOHOB MAaTEPUATIBHOTO MHPA, CYNTHOCTh HAYYHOTO TOJ-
Xo71a, crenuruKy MaTeMaTHKH U €€ pojib B HAYYHO-TEXHHUYECKOM Iporpecce, a Takke co3aaTh QyHIaMEHT
MaTeMaTHYECKOTO 00pa3oBaHusl, HEOOXOMUMBIN JJIsl Pa3BUTHS MPO(eCCHOHATBHBIX KOMIICTCHIIUH U s
W3yUYeHHS MOCHEAYIOMNX JUCIUTUINH.

Kon Conep:xanue IlepevyeHnb MIAHMPYEMBIX Pe3yJIbTATOB
KOMIETEHIUH KOMIIeTeH U i 00y4YeHUsI M0 JUCHUTLITUHE
1 2 3
3HaTh

- BUZBI U CrielU(HUKY UCTOYHUKOB JOCTOBEPHOW MaTeMaTHuecKoi HHPOp-
Maruu, (yueOHHKH, ydeOHbIe TOCOOUS, KOHCIIEKTHI JIEKIIUH, HHTEPHET,
CIIOCOOHOCTh K €aMoOp- |Hay4HBIC CTAThU).

OK-7 raHu3alud M camMoobpa- |Ymern
30BaHUIO -HCIIOJIb30BATh Pa3IMYHBIE UCTOYHHKH HH(OPMAIMHU B CBOEH pabore.
Baangern

- MPUEMaMHU BH3yaJIHM3allii WH()OPMALIUK: MPEACTaBICHUE B BHE rpadu-
KOB, CX€M, TaOJIHII.

3HaTh
- OCHOBHBIE MAaTEMATHYECKHE ITOHATHS U METOIBI MCCIIEIOBAHMS,
crenuuKy MaTeMaTHIECKHX CHMBOJIOB.

CHOCOOHOCTBIO  JIEMOHCT-
pUpoBaTh 0a30BbIC 3HAHUSA
B 00JacTH ecTeCTBEHHOHA-

YYHBIX JUCHUIUIMH, T'OTOB- Ymerb o o
HOCTBIO BBISBISTH €CTECT-|~ OCYIIECTBJIATE LEIICHAIIPABIICHHBIN ITOMCK MaTEMAaTUUCCKON UH-

BEHHOHAy4IHYIO CYIHOCTb (dhopMmalum; MPOBOANUTH aHAIUTUYECKHE 0030pbI HH(DOpMALIUK:
npo6ieM, BO3ZHUKAIOMMX B|CTPYKTYPUPOBATh, MUHHMH3WPOBATH, BHIJACIATH IIABHOE, yCTaHAB-
Xofle  TPO(ECCHOHATBHON |TIMBATH CBSA3U MEXTy 0a30BBIMU DIIEMECHTAMH.

JACATCIBHOCTH; TIPUMCHATE (- TPAMOTHO MPUMCEHATH OCHOBHBIC MAaTEMaTHYCCKHE CUMBOIIBI, I10-

1A X paspeIlCHUA OCHOB-|\HgTHs U METOBI UCCIIEIOBAHMS.
HBIC 3aKOHBI €CTECTBO3HA-|Bjanerh

HUA, MCTOABI MaTeMaTH4iC-
CKOT0 aHaju3a ¥ MOAEIH-
poBaHusA, TCOPECTUICCKOIO
u OKCIICPUMECHTAJIbHOI'O
HCCIIEI0BAHUS

OIIK-2

- HaBBIKAMH PEIeHHUs 3a/1a4 U3 Pa3HbIX 00JacTeil MaTeMaTHKH.

- HABbIKAMHU HCIIOJIb30BAHUSI U3MEPUTENBHBIX U BBIYMCIMTEIBHBIX
yCTpOICTB, HH(OPMAIIMOHHBIX TEXHOIOTHI /ISl BHIIOITHEHUST pac-
YeTOB, BBIYMCIICHUH, COCTaBIeHUsI H 0hOpMIIEHHS PE3YIIbTAaTOB pe-
LIEHUs 3a/1a4.

3HaTL

0COOEHHOCTH MPUMEHUMOCTH OCHOBHBIX MAaTeMaTHYCCKUX MOHATHH U Me-
TOJIIOB MCCIICIOBAHUS B Pa3HBIX HAYYHBIX 00JIACTSIX.

Ymern

- Ha OCHOBE HaWJCHHOM WH(pOPMAIIMU BBIOUPATh ONTUMAJIBHBIN CIIOCO0
peIIeHUs] MaTEeMAaTHYECKOW TPOOJIEMBI HJIH 3a/Ia4d; aHAJTU3UPOBATh TIONY-
YCHHBIC PE3YJIBTATHI U JINIaTh HA UX OCHOBE BBIBOJIBI.

Baanern

- TEXHHKAMH BBITOJHEHUS PACUETOB M BBIYMCIICHUM, HaBBIKAMHU MaTeMa-
TUYECKOH 00pabOTKH pe3yIbTaTOB M3MEPCHUN M BBIYHMCIICHUH, MPEICTaB-
JICHUSI PE3YyJIbTATOB B TPEOYEMOM BHUJIC.

CIIOCOOHOCTBIO K TIPOBE-
JICHUIO  DKCIIEPUMEHTOB
0 3aJaHHOH METOJHMKE,
00paboTke W  aHAIKM3y
MONYyYEHHBIX  pe3yNbTa-
TOB C TIPUBJICYCHHEM CO-
OTBETCTBYIOIIETO ~ MaTe-
MaTHYECKOr0 amnmapara

[1K-4




2. MECTO JUCIHMILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBbI

Huctunnuna b1.5.06 MatemaTtuka (o0muii Kypc) siBisieTcs: 6a30BOil.

Jucuunnuna Matemaruka (o0muit Kype) 6asupyercss Ha 3HaHUSIX, HOJyYEHHBIX IpU U3yde-
HUM OCHOBHBIX 00I1e00pa3oBaTe/IbHBIX MporpaMM. MaTtemaTuka (00muii Kypc) MpencTaBiseT OcC-
HOBY Ui u3ydeHus nucuuiuind: dusuka (obmas), Xumus (obmas), Mexanuka, Martepuanosene-
Hue 1 TKM. Takoe cucteMHOE MEXIUCIUIIMHAPHOE U3YyYEHHE HAIIPABICHO HA JOCTHXKEHUE Tpe-
o6yemoro ®I'OC ypoBHs NOArOTOBKU IO KBaJIM(pUKauu OaKanasp.

3. PACOPEJAEJEHUE OB BEMA JUCHUIIJINHBI

3.1. PacnpeaesieHue 00beMa JMCUMIIMHBI 110 (popMaM 00ydeHH s

Tpyooemkocms oucyunaunbl 6 wacax
Buo
Q) 32 N npome-
~ o] = 2 . Konm-
Dopma g 3 g, g LS Hcymou-
3 S S 2 3 X ponvHaa .
o0yuenusn & S Y g .| 2R HOll am-
g S S 3 (33 S |88 paboma
3 s S .| = |8 § S 3% mecmauyuu
) S~ 2 T |88 R 2
S| 5 | 3¢|2¢g 8|5/ 23|38
= &) RI|TF N R RS|IC8S
1 2 3 4 5 6 7 8 9 10 11
Ounas 12 123 [ 360 [191] 87 | - | 104 | 70 | 112233 3auer,
Kp 3K3aMEH
3aounasn 12 - 360 | 46 | 22 - 24 296 1122 kp JK3aMeH
3aounasg (ycko- 1 - 360 | 20 10 - 10 223 1 xp 9K3aMeH
peHHoe 00y4YeHue)
OuHo-3a0uHas - - - - - - - - - -
Pacnpenesienune o0bemMa quCHUILIHHBI 10 popmam o0ydyeHus 151 HaOopa 2018r
Tpyooemkocms oucyuniunbl 6 wacax
Buo
Q) 3 N npome-
~ o] = g ' Konm-
(Dopma g 9 L % -~ Hcymou-
3 S S 2 3 X ponvHaa .
obyuenusn Sy 3 Y g .| 2R 3 Holl am-
g S S s |§3 §°3 S padoma
g - g o = |8 SSI83 ¢ mecmayuu
Q S~ | 3 < g &S ¥R 2
S| § [ ¥g/28 B |S§ &5 |888
= &) RI|TF N R RS|IC8S
1 2 3 4 5 6 7 8 9 10 11
Ounas 12 123 | 360 [191] 87 | - | 104 | 79 | 123kp | 2D
3K3aMEH
3aounasn 12 - 360 | 46 | 22 - 24 296 12xkp JK3aMeH
3aounasg (ycko- 1 - 360 | 20 10 - 10 223 1 xp 9K3aMeH
peHHoe 00y4YeHune)
OuHo-3a0uHas - - - - - - - - - -




3.2. Pacnpenesnenne o0beMa JMCUMIIMHBI 10 BUJIAM YUeOHbIX 3aHATHI  TPYA0EMKOCTH

Tpyoo- ¢ m.u. 3 Pacnpeodenenue
M- 6 unmepaxmuenou, no cemecmpam, uac
Buo yueonuvix zanamuii aKmueHoil,
Kocmo UHHOBAUUOHHOU 1 2 3
(uac.) dopmax, (uac.)
1 2 3 4 5 6
I. KonrakTHasi padoTa 00y4ar0Inxcs ¢
npemnojaaBartesieM (Bcero) 191 38 51 72 68
Jlexmmm (JIk) 87 18 17 36 34
[Ipaktuueckue 3anstus (I13) 104 20 34 36 34
KonTponbHas pabora + - +
['pynmnoBsie (MHIUBU YA IbHbIE) n
KOHCYJIbTAIUH )
II.CamocTosiTesibHAs1 padoTa 00y4aro- 79 ) 71 36 2
muxcs (CP)
[TonroroBka K MpakKTUYECKUM 3aHITHIM 26 - 7 12 7
[ToaroroBka k 3K3aMeHy B TeUEHHE 14 ) 7 ) 7
ceMectpa
IToaroroBka k 3auery 12 - - 12 -
BrinosHeHre KOHTPOJILHON PadOThI 27 - 7 12 8
III1. ITpomeskyTOYHASL aTTECTALMS
9K3aMeH 90 - 36 - 54
3a4er + - - + -
OO1ast TPy 10eMKOCTh JAUCIIUIIIMHBI Yac. 360 - 108 108 144
3ad4. efl. 10 i 3 3 4

4. COAEP) KAHUE JUCHUIIJINHBI

4.1. PacnpenesieHue pa3iesioB JMCUMILIMHBI 110 BUAAM YUeOHBIX 3aHATHI

- VISl 04HOM (pOpMBbI O0YYEHHS:

No Buoot yueonuvix sanamuil, exniouasn
pas- Haumenosanue Tpyoo- | camocmoamenwvhylo padomy odyuaro-
Oe- 0 em- wuxca u mpyooemkocms; (uac.)
nau pasoerau Kocmb, | yueOHble 3aHAMUA | CAMOCMOAMENb-
me mema OUCUUNTUHbI (uac.) npakmuue- Hasa paboma
Mbl HEKUMI o ve sanamus odyuaowuxca*
1 2 3 4 5 6
1. | Jumeiinasi u BeKTOpHAS ajredpa 39 16 13 10
1.1. |MaTtpwuipl, OCHOBHBIC TIOHSTHUS, BUIABI MATPHII, TSHCTBUSL 6 ) )
HaJ MaTPHUI[AMH.
1.2. |Onpenenutenu 2-ro ¥ 3-ro NOPSAKOB, UX CBOMCTBA U 6 ) )
BBIYMCIICHUS.
1.3. |CucTeMbl TMHEWHBIX aNTreOpandecKuX ypaBHEHHUH, OC- 9 4 b
HOBHBIC MoHATHUS, (popmyisl Kpamepa, meton ["aycca. 13
1.4. |Bektophl, ocHOBHBIC MOHATHA. CHcTeMa KOODIMHAT Ha
OpsAMOM, Ha TIIOCKOCTH, B MpOCTpaHCTBe. JIMHEHHBIe 9 4 2
oIepalyy HaJl BEKTOpaMU, UX CBOMCTRA.
1.5. |CxamsipHOoe, BEKTOPHOE M CMELIAHHOE IPOU3BE/ICHHE 9 4 5
BEKTOPOB, UX CBOWCTBA M BBHIUUCIICHHE.
2. | MaremaTu4eckuii aHAJIN3 167 54 64 49
2.1.|OyHKIWMS, OCHOBHBIC MOHATHS, CIIOCOOBI 3aJaHus, Ipe-
nen (pyHKIMY, MaTeMaTH4eCKie HEONPENeIeHHOCTH 1 X 6 2 34 2
packKpbITHE.
2.2 .|beckoneuHo mainble (GYHKIMH, UX CpaBHEHHE, |- U 2-i
3aMeuaTeNnbHble Mpeesbl, TabIula SKBUBAIEHTHOCTEH U 7 2 2
€e IpUMEHEHHeE.
2.3.|OnHOCTOPOHHKE MpPENeNbl, HENPEPHIBHOCTh (HYHKIIUU. 7 ) )
AcuMnTOTH rpaduka GyHKIUH.




2.4.|3agauu, TPUBOSAIIKE K MOHSATUIO MTPOoU3BoIHOM. [Tpous-
BOJIHAsI (DYHKIMH, OMpe/eieHne, TeOMETPUUCCKUIT U Me- 3 1 2
XaHWYECKUH CMBICI IPOU3BOAHOM,
2.5 |llpaBuna muddepeHunpoBanus, TPOU3BOJHAS CIOXKHON
GbyHKIUH, TaOIUIA MPOU3BOIHBIX OCHOBHBIX dJIEMEHTAp- 6 2 2
HBIX (DYHKIHH.
2.6.|IIpon3BoHbBIE BBHICIIHX MOPSIKOB. 5 1 2
2.7.|0OcHoBHbIe TeopeMbl quddhepeHInaTEHOrO HCUUCTIEHUS 5 2 2
2.8.|HeoOxoaumble 1 JOCTATOUHBIE YCIOBUSI MOHOTOHHOCTH U 7 ) )
SKCTpeMyMa QYHKIUH
2.9.|BeimykiiocTh, BOTHYTOCTh, TOYKHM Teperuba rpaduka 7 5 5
GyHKIMN.
2.10|Axroput™ uccienoBaHusl QyHKIUHM U MOCTPOSHUE MaKe- 7 5 5
Ta ee rpaduka.
2.11|®ysxun, 3agaHHble HesiBHO. KpuBble 2-ro mopsiaka: 8 3 b
OKPYXHOCTb, JIJUIHIIC, TUIepOoI1a, napad
2.12|®DyHKIMM HECKOJIBKUX NEPEMEHHBIX, OCHOBHBIE MTOHSTHS, 7 ) )
00J1aCTh OTpe/ieNeHNs], TEOMETPUIECKHI CMBICII.
2.13|®ynKmu B mpodeccruoHanbHol chepe. 7 2 2
2.14[HactHble mpou3BoaHbIe 1-T0 U 2-T0 mopsaka, HanbGoms-
1iee ¥ HavMeHblllee 3HaYeHUue (QYHKIMU ABYX IepeMeH- 7 2 2
HBIX B 00JIACTH.
2.15|HeonpeneneHnplii  UHTErpal, OMNpeelieHne, CBOWCTBA, 7 P b
Ta0JIMIIa OCHOBHBIX WHTETPAJIOB.
2.16|/OcHOBHBIE METOABI MHTEIPUPOBAHUA: 110 YACTSIM U IOJ- 7 ) )
CTaHOBKOM.
2.17|Panrionanshble Apodu, oCHOBHBIE MOHATHSA. [IpocTeiinime
Ipo0H, UX UHTErpUpOBaHUE. AJITOPUTM UHTETPUPOBAHUS 7 2 18 2
PaIMOHATILHBIX qpOOEHi.
2.18|HTerpupoBaHre HEKOTOPHIX UPPALUOHAIBHBIX U TPUTO- 9 4 5
HOMETPUYECKUX (YHKIIHH.
2.19|OnpeneneHHplii  UHTETpasl: ONpeAesieHue, CBOMCTBA, 7 b b
(dopmyna HeroTona-JIeliOHMIIa, METOIBI HHTETP-POBAHUS.
2.20|TeoMeTpuueckue NPUIOKEHUs ONPEI-€HHOTO HHTErpaa. 10 4 3
2.21|duddepenunanpapie ypaBHEHHS, OCHOBHBIE IOHSTHS,
muddepeHnmanpHple ypaBHEeHHs 1-TO MOpslKa ¢ pasfe- 7 2 2
JICHHBIMH U Pa3/ICNSIOIIUMHUCS TTePEMEHHBIMH.
2.22|0Oan0poansie u auHelHbIe quddepeHi-bHbIe ypaBHEHHS 8 3 5
1-ro nopsinka. Auddepenn-pie ypaBHenus bepHymm. 12
2.23|Teopust TMHEHHBIX OJHOPOIHBIX AU(.IUATBHBIX ypaBHe- 8 3 5
HUH 2-T0 NOpsJKa C TOCTOSIHHBIMH KO QHUIIMEHTaMU.
2.24|Teopusi TUHEWHBIX HEOTHOPOIHBIX TU(-I[HAIbHBIX ypaB- g 3 )
HEeHUH 2-T0 MopsiIKa C MOCTOSTHHBIMH KO3((DUIINEHTaMH.
3. |Teopust BeposiTHOCTEH H
MaTIe)MaTH‘I{)eCKaﬂ CTATHCTHKA 64 17 27 20
31 DneMeHThl KOMOMHATOPUKH: OCHOBHBIE OIIpE/eIeHus, 5 1 )
" ’|mBa mpaBmIa KOMOWHATOPHKH.
39 CrnyJaiiHple COOBITHS, MX BHIBI, KIACCHUYECKOE OIpejie- 7 P P
7’| IeHne BEpOSITHOCTH COOBITHS.
3.3.|Anredpa coObiTuii. [IpousBencHrue ¥ cyMMa COOBITHI. 7 2 2
3.4.|®opmyra monHoN BeposiTHOCTH M popMyiisl baiteca. 7 2 19 2
3.5.|He3aBucuMble IOBTOPHBIE UCTILITAHMSI. 7 2 2
36 Cnyuaiinass BenuunHa. OCHOBHbIE TMOHATUSA. DYHKIMA 5 1 )
"|pacnpeneneHust ¥ GYHKIUA INIOTHOCTH PaCpEICICHU.
37 UucnoBele XapaKTEpUCTUKU CIy4dailHOM BeIW4YMHBI. 3a- 7 P b
KOHBI pacrpeielIeHnsl HeIIPEephIBHOM CITyd-0i BEIUYHUHBI.
IIpenmer u 3agaun MareMaTU4ecKoW cTaTUCTUKH. Oc-
3.8./HOBHBIE 00BEKTH ¥ MOHATHA. COOp MH(MOPMAIIUK U TIEp- 5 1 2
BHUYHas 00paboOTKa BEIOOPKH. g
39 CraTucTuueckue OLIEHKH NapaMeTpoB I'eHepajbHOM co- 7 5 P
BOKYITHOCTH
3.10|CratucTryeckue pacueThl B mpodeCCHOHATBHOM chepe 7 2 2
HUTOI'O 270 87 104 79




-1 3204HOH (popMBbI 00yUEeHUHA

Buovl yueonwvix 3anamuii, 6Kn0ouan camo-
MNo CHOAMEbHYIO padony odyuaromuxca u
pas- Haumenosanue Tpyooem- mpyodoemkocms; (uac.)
odenau pazoena u Kocmb, YyueOHble 3aHAmMUA CaMoCmos-
membl mema OuCUUNIUHDL (uac.) npakmu- menvHan pa-
JleKyuu ueckue boma 00y-
3anamus uarowuxca ™
1 2 3 4 6 7
1. JInHeiiHasi W BeKTOpHas ajaredpa 46 3 3 40
1.1. | MaTpuubl, OCHOBHBIE TIOHSTHSI, BUJIBI ] ) ) ]
MAaTpHII, ISHCTBHS HaJl MATPUIIAMH.
1.2. | Ompenenuteny 2-ro ¥ 3-T0 MOPSAAKOB, g ) ) ]
UX CBOMCTBA M BBIYHCIICHUSI.
1.3. CucreMbl IMHEHHBIX aareOpandecKux
ypaBHEHUH, OCHOBHBIE MTOHATHUS, (Op- 10 1 1 8
mynsl Kpamepa, meton I'aycca.
1.4. | Bekropsl, ocHoBHbIe TOHATHS. CHCTe-
Ma KOOpJIUHAT Ha TPSIMOIA, Ha MJ10CKO- 10 1 1 ]
cTH, B mpocTpaHcTBe. JIMHEHHbIE ore-
pauyy HaJi BEKTOpaMH, UX CBOWCTBA.
1.5. | CkamsipHoe, BEKTODHOE M CMEUIaHHOE
MPOU3BE/ICHHE BEKTOPOB, MX CBOWCTBA 10 1 1 8
U BBIYUCIICHHUE.
2. MaremMaTH4ecKuil aHAIHN3 218 17 17 184
2.1. OyHKIMSA, OCHOBHBIE MOHATHUSA, CIOCO-
Obl 3amanus, npenen (YHKIUH, Marte- g ) ) g
MaTHYEeCKHE HEONpENeNIeHHOCTH M HX
pacKpbITHE.
2.2. | BeckoHeuHo Manble (QYHKOUH, UX
cpaBHeHHe, |-if U 2-i 3ameuaTenbHbIE 8 ) ) 8
npesienbl, Talula SKBUBAJICHTHOCTEH
U ee IIpUMEeHEHHe.
2.3. | OnHOCTOpOHHME Tpenesbl, HeNpephiB-
HOCTh (YHKIIMH. ACHMITOTHI rpaduka 8 - - 8
GyHKIMN.
2.4. 3agauu, TPUBOAIINE K TMOHSATHIO MPO-
n3BogHoi. [IpomsBognast QyHKUMH, 8 ) ) g
olpe/ieJIeHUe, TeOMETPUYECKU U Me-
XaHUYECKUH CMBICI MPOU3BOTHOM,
2.5. | IlpaBuna muddepeHiupoBaHus, Mpo-
W3BOJHAs CIOKHOU (pyHKIMU, TabmuIa 12 ) ) g
MIPOU3BOJIHBIX OCHOBHBIX AJIEMEHTap-
HBIX (DYHKIMH.
2.6. | IIpon3BoaHbIE BHICIINX TTOPSIIKOB. 8 - - 8
2.7. | OcHoBHbIE TeopeMbl Au(epeHIHaIb- ) ) ]
HOT'O MCYUCIICHUS
2.8. Heobxomumbie W JTOCTaTOYHBIE YCIIO-
BUSI MOHOTOHHOCTH U 3KCTpeMyma 8 - - 8
GbyHKIIIU
2.9. | Bemykiioctb, BOTHYTOCTh, TOYKH TI€pe- g ) ) 8
ruda rpaduka GyHKIUH.
2.10. | Aaroput™ ucciemoBanus (GyHKIMH U 12 5 5 8
MIOCTPOEHHE MaKeTa ee rpaduka.
2.11. | ®yukuuy, 3agaHHble HesiBHO. KpuBbie
2-ro0 TOpsJKa: OKPYXHOCTh, 3JUIHIIC, 8 - - 8
runepOona, mapadoia.
2.13. | ®yuknuu B npodeccuoHaNbHOM chepe. 8 - - 8
2.14. | YactHeie mnpousBogHble 1-ro U 2-TO
nopsiaka, Hanbospiee 1 HauMeHbIlee ] ) ) g
3Ha4YeHHe (QYHKIHMH IBYX IEPEMEHHBIX
B 0o0JIacTy.




2.15.

Heonpenenennslii uHTErpan, ompejae-
JIEHHWE, CBOICTBa, TaOIMI[A OCHOBHBIX
HHTETPAJIOB.

12

2.16.

OCHOBHEBIE MCTOAbI HMHTEIPUPOBAHUA:
10 4acCTAM U HOI[CTaHOBKOfI.

11

2.17.

ParonaneHble JpoOH, OCHOBHBIE IIO-
uatus. [Ipocreiimme npoOu, UX MHTET-
pupoBaHue. AJNTOPUTM HUHTETPUPOBA-
HUSI PALIMOHAJIBHBIX POOEH.

2.18.

I/IHTel"pI/IpOB aHUE€ HCKOTOpPBIX Hppa-
IMUOHAJIBHBIX W TPUTIOHOMCTPHUYICCKUX

GyHKIHHA.

2.19.

OnpeneneHHblli UHTErpaj: Omperele-
HHUe, CBoicTBa, (opmyna HproToHa-
JlelibHuUIIa, METOABI HHTETPUPOBAHUSI.

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MPUIIOKECHUA OIpe-
JICJICHHOT'O MHTCTpajia.

12

2.21.

JuddepeHnuanbabie  ypaBHEHHUs, OC-
HOBHBIC TOHATHSA, AU epeHIIUATbHBIC
ypaBHEHUS 1-ro Mopsaka C pa3felicH-
HBIMA U Pa3AC/IOIIUMUCS TICPEMCH-
HBIMU.

12

2.22.

OpHoponHble U TuHeHHbIe U depeH-
LMaJIbHbIE YpaBHEHUs 1-ro mopsjka.
Hubdepennuanbasie ypaBHeHus bep-
HYJUTH.

12

2.23.

Teopust TUHEHHBIX OJHOPOJHBIX AUQ-
(epeHIaNbHBIX YpaBHEHHH 2-TO IO-
pslKa ¢ TOCTOSIHHBIMH KO3 dHIIUeH-
TaMU.

12

2.24.

Teopust JTHMHEHHBIX  HEOJHOPOIHBIX
muddepeHIManbHBIX ypaBHEHHH 2-TO
MOpsZIKa C ITOCTOSTHHBIMU KO3 HIIH-
€HTaMH.

11

Teopusi BeposiTHOCTE U MaTeMa-
THYECKasl CTATHCTHKA

78

72

3.1.

DneMeHThl KOMOWHATOPHKH: OCHOBHBIE
ompesieNieHusd, ABa IIpaBuiIa KOMOHMHa-
TOPHUKHU.

3.2

Cry4aiiHple COOBITHSI, UX BHIBI, KIac-
CHYCCKOE OIPEIeIICHUE BEPOSITHOCTU
COOBITHSL.

9,3

0,3

3.3.

Anrebpa coObituit. [IpomsBenenue u
CyMMa COOBITHH.

9,3

0,3

3.4.

dopMyna TONMHOW BEPOSTHOCTH U
¢dbopmyiel Baiieca.

9,4

0,4

3.5.

He3zaBucumeie TMOBTOPHBIC UCHIBITAHUA.

3.6.

Cnyuaiinas BenuuuHa. OCHOBHBIE TIO-
HATHA. OYHKIMS paclpenesicHus] U
(YHKIUS TUIOTHOCTH PACIIPEICIICHUS.

16

16

3.7.

UucnoBble XapaKTEPUCTUKH CIydaifHOM
BEIMYUHBI. 3aKOHBl pacHpeie’eHus
HENPEePHIBHON CIYy4aifHON BEJIUYUHBI.

18

18

3.8.

[Ipeamer u 3amauum MaTeMaTHYECKOM
cratucTUkd. OCHOBHBIE OOBEKTHI U
noHstusi. Coop mHPOpMaIMU U mep-
BHUYHas 00pabOTKa BEIOOPKH.

0,5

0,5

3.9.

CratucTuyeckue OIICHKHU ITapaMETpOB
reHepanLHoﬁ COBOKYITHOCTH

0,5

0,5

nUTOoro

342

22

24

296




- U1l 3204HOI (popMBbI 00yUeHusi (YCKOPEHHOE 00y4eHHE):

Buovl yueonwvix 3anamuii, 6K1104asn camo-
CHOAMENbHYIO padony odyuaromuxca u

M Haumenosanue Tpyooem- mpyooemkocmy; (uac.)
og J‘::u pazoena u Kocmb, yueodHble 3aHAmUS camocmos-
membl mema OucCUUnIUNb (uac.) npakmu- | mMenvHAA pa-
JeKyuu yeckue ooma o6y-
3aHAmMUA uarowuxca’*
1 2 3 4 6 7
1. JIuHeiiHasi W BeKTOpHas ajaredpa 34 1 3 30
1.1. | Marpuiibl, OCHOBHBIE TIOHSTHSI, BUJIBI 9 ) ) 6
MAaTpHII, ISHCTBHS HaJl MATPUIIAMH.
1.2. | Onpeaenurenu 2-ro ¥ 3-ro NOPSIAKOB, UX 9 ) ) 6
CBOMCTBA M BBIYHMCIICHHSI.
1.3. | Cucremsbl IMHEHHBIX anreOpanvecKux
ypaBHEHHH, OCHOBHBIE MOHSTHSI, (HOpMY- 11 1 1 6
a1 Kpamepa, meron [aycca.
1.4. | Bekropsl, ocHoBHble ToHsTHS. CuHcrema
KOOpJIMHAT Ha HpﬂM(lfI, Ha IUIOCKOCTH, B 11 1 1 6
npoctpaHcTBe. JIMHelHbIE onepanuu Hax
BEKTOpaMH, UX CBOMCTBA.
1.5. | CxansipHOe, BEKTOPHOE U CMEUIaHHOE
MPOU3BE/ICHUE BEKTOPOB, WX CBOMCTBA H 11 1 1 6
BEIYHCIICHHE.
2. MaTtemMaTH4yecKuii aHAIN3 145 7 5 133
2.1. | OyHKIWMS, OCHOBHBIE IOHSTHS, CIOCOOBI
3aqaHus, npeaen (QyHKIUM, MaTeMaThye- 5,5 - 0,5 5
CKHUE HEONPEEICHHOCTH U UX PacKpBITHE.
2.2. | beckoneuno manble (yHKIMHU, UX CpaBHe-
Hue, 1-ii u 2-i 3aMevaTeNbHbIe NpeaeNbl, 55 05 1 5
TabJMIa SKBUBAJICHTHOCTEH U €e IpuMe- ’ >
HEHHE.
2.3. | OgHOCTOpOHHME TpEeAeNbl, HeNpephiB-
HOCTh (YHKIUH. ACHMIITOTHI Trpaduka 5 - - 5
GyHKIMN.
2.4. | 3amauu, MpUBOZSIIME K MOHSATHIO TPOU3-
BonHo#. [IpousBonHas ¢yHKIMU, onpese- 5 ) ) 5
JIEHUE, TEOMETPHYECKUH M MEXaHUYECKHU
CMBICII TIPOM3BO/IHOM,
2.5. | llpaBuna muddepeHunpoBanus, npous-
BOJHAsI CJIOKHOW (DYHKLMH, TabIHIA TIPO- 55 05 ) 5
W3BOJHBIX  OCHOBHBIX  3JIEMEHTapHBIX ’ ’
(byHKIMHA.
2.6. | IIpousBoaHbIE BBICIIUX MTOPSIKOB. - -
2.7. | OcHoBHbIe TeopeMbl AU depeHITUaTLHOTO
WCUYUCIICHUS ] ]
2.8. | HeoOxoauMmble M J0OCTaTOYHBIE YCIOBUS 5 ) ) 5
MOHOTOHHOCTH H 9KCTpeMyMa (pyHKIIUH
2.9. | BemykiocTb, BOTHYTOCTh, TOUKH IIEpPErH- 5 ) ) 5
0a rpadurka QyHKIHNH.
2.10. | Anroput™ uccieoBaHus (QYHKIIUH U I10- 7 05 05 6
CTPOCHHE MaKeTa ee rpaduka. i i
2.11. | ®yHkuuu, 3aaanHble HesaBHO. KpuBbie 2-
T'O MOPSIIKA: OKPYKHOCTB, SJLIHIIC, THUIIEp- 6 - - 6
6oita, mapaboia.
2.12. | OyHKIUMM HECKOIBKHUX MEPEMEHHBIX, OC-
HOBHBIE TOHATHS, O0JIACTh OIPEAEICHHS, 6 - - 6
T€OMETPUUYECKHUI CMBICIL.
2.13. | ®yukuuu B npodeccroHaIbHOM chepe. 6 - - 6
2.14. | YactHele mpousBoAHbIE 1-r0 U 2-r0 TO-
psnka, Haubonblliee 1 HauMeHblIee 3Ha- 6 - - 6
yeHne (QyHKIUHM IBYX MEPEMEHHBIX B 00-




JIaCTH.

2.15.

HeompeneneHHplii WHTErpai, omnpenesie-
HHE, CBOMCTBaA, TaOJMI[A OCHOBHBIX HHTE-
IpajoB.

7,5

2.16.

OCHOBHEBIE MCTOJbI MHTEIPUPOBAHUA: T10
qacTiaM U HOI[CTaHOBKOﬁ.

2.17.

PanmonaneHple 1poOM, OCHOBHBIE TOHS-
tust. [Ipocreiimme npoOH, UX WHTETPUPO-
BaHUE. AJITOPUTM HUHTETPUPOBAHUA pa-
IUOHAIBHBIX TPOOEH.

2.18.

HHTerpupoBanre HEKOTOPBIX HUPPALHO-
HAJIBHBIX ¥ TPUTOHOMETPUYCCKHUX (HYHK-
L.

2.19.

OmnpeneneHHbIA HHTErpa: ONpe/eNeHHE,
cBoiictBa, opmyna Herorona-JleiOHuna,
METOJIbl HHTETPUPOBAHHS.

2.20.

FeOMe’I’pI/I‘IeCKI/Ie MPUIIOKECHUA  OIIpeac-
JICHHOT'O MHTCTpaJia.

2.21.

JuddepeHumnanpHpie ypaBHEHHUS, OCHOB-
HBIE TIOHATHUS, AU PepeHIHaIbHbIE ypaB-
HeHUs 1-ro mopsnaka ¢ pa3feleHHbIMU U
Ppa3aeNsIONIUMUCS NTepEMEHHBIMH.

7,5

0,5 1 6

2.22.

OpHoponHbIe U JIMHEHHbIe Au(depeHIu-
ajnbpHbIe ypaBHeHHs 1-ro mopska. Jud-
(epeHIManbpHbIe ypaBHeHUs! bepHymn.

7,5

0,5 1 6

2.23.

Teopust TUHEHHBIX OAHOPOAHBIX Aupde-
PEHIMAIBHBIX YPaBHEHUH 2-TO MOPSIKA C
MIOCTOSIHHBIMH K03 urmeHTamu.

6,5

0,5 - 6

2.24.

Teopust TUHEHHBIX HEOAHOPOIHBIX IH(]-
(epeHIaNbHBIX YpaBHEHHH 2-T0 MOpsIIKa
C TIOCTOSIHHBIMU KOA(QHIIMEHTaMU.

6,5

Teopusi BeposATHOCTEl U MaTeMaTH-
yecKas CTAaTUCTHKA

64

3.1.

DOneMeHThl KOMOHMHATOPUKH: OCHOBHBIE
OlpesieNieHus, Ba IpaBUiIa KOMOMHATO-
PHIKH.

3.2

Cny4aiiHble COOBITHS, WX BHJBI, KJIACCH-
YeCcKOe OMPEACTICHUE BEPOSITHOCTH COOBI-
THSA.

6,6

0,3 0,3 6

3.3.

Aunrebpa coObituii. [IpousBenenue u cym-
Ma COOBITHH.

6,6

0,3 0,3 6

3.4.

dopmyra MoaHOH BEpOATHOCTH U (popmy-
nel baiieca.

6,8

3.5.

He3zaBucumeie TMOBTOPHBIC UCIIBITAHUA.

3.6.

Cnyuaiinass BenuurHa. OCHOBHBIE MOHSI-
Tus. OYHKIMS pacipenencHus U O yHKIHS
TUIOTHOCTH PacCIIpe/IeNIeHusI.

3.7.

UucnoBele XapaKTEPUCTUKU CIydaifHOM
BEIMYMHBI. 3aKOHBI paclpenesieHus He-
MIPEPHIBHOM CITyJailHON BETHMYUHBI.

3.8.

[Ipeamer u 3amaum MaTeMaTHYECcKOH cTa-
TUCTUKH. OCHOBHBIE OOBEKTHI M TIOHSTHSI.
COop uH(poOpManuu M TepBUYHAs oOpa-
00TKa BBIOOPKH.

0,5 0,5 6

3.9.

CratucTuyeckue OLCHKH napaMeTpOB
reHepanLHoﬁ COBOKYITHOCTH

0,5 0,5 6

3.10.

CraTHCTHYECKHE pacueThl B mpodeccro-
HaJIBHOU cepe

nUTOoro

243

10 10 223

10



4.2. Cozlepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3jiejiaM U TeMaM

Buo 3anamus ¢

Ne .
Haumenosanue UHMEPAKMUBHOII,
pasoena pazoena u memol Cooeporcanue 1eKYUOHHBIX 3AHAMUIL aKmueHoll, UHHO-
”M";e_ oucyunIunbl sayuonnoi gop-
Mmax, (uac.)
1 2 3 4
. JluHeiiHasi W BeKTOpHAas ajaredpa
1.1. Martpuiibl, OCHOBHBIE [TonsiTue yncnoBoit matpuisl. [IpsMoyronbHas, KBaapaTHasl,
TOHATHS, BUABI MATPHII, | AWATOHANIbHAs, CAMHUYHAS MATPHIIBI, MATPHIIA-CTPOKA, MaT-
JeHCTBAS HaJl MATPHIIA- puna—cronoen, HyieBas marpuia. CpaBHEHHE, TPAHCIIOHH-
ML poBanue Matpuil. CioxeHue (BHIYUTaHUE) MATPHII, YMHO- Jlexus-6ecena
JKEHHe MaTpHIlEl Ha yuciio. [IpousBeneHne MaTpuil. DJe- (2 gaca)
MEHTapHbIe MPeoOpa3oBaHus MaTpHil. [IoHATHE TMHEHHOMN
KOMOUWHAIIMK CTPOK (CTONOI0B) MaTpHIIbl. JIMHEIHO 3aBU-
CHUMBIC ¥ JIMHCHHO HE3aBUCUMBIC CTPOKHU (CTOJIOIBI) MATPHIIL.
1.2. Omnpenenutenu 2-ro u 3- | Ilonatue onpenenurens, MUHOpa U anrebpanyeckoro 1o-
IO TIOPSAIKOB, UX CBOIi- nonHeHus. CBolicTBa onpeaenurteneil. Enuandnele, quaro-
CTBA M BEIYMCIICHIS. HaJIbHBIC, TPEYTOJILHBIC ONIPEACTUTEIN. METOIbI BRIYHCITC- -
HUS ONpeAeIuTeNeH (METO IIOHKEHHS MTOPsIKa, TPUBEIC-
HHUE K TPEYTOJILHOMY BUY).
1.3. CucreMsl THHENHBIX CucreMbl TMHEWHBIX anreOpandeckux ypasaennii (CJIAY).
anreOpanvecKux ypas- CoBMmecTHas (HECOBMeCTHasl), onpe/iesieHHas (Heorpee- 1 5
HeHMiT, OCHOBHBIC moHsi- | “1eHHas) CJIAY. (I)opMym:I Kpamepa. Mefoz[ Taycca mis eKuzﬂﬂ' cceaa
s, popmysl Kpamepa, | PELICHNS CHCTEM 7 IMHEHHBIX YPABHEHUII C /1 HEH3BECTHBI- (2 gaca)
wmeron Taycea. mu. Ogropoansie CJIAY.
1.4. Bekropsl, ocHOBHbIE | [IOHATHE CUCTEMBI KOOPAUHAT: OHO, JBA, TPH U3MEPCHHUS.
mousitusi. CucreMa Ko- | 1OYKa B cucTeMe KOOpAMHAT. PaccTosiHne MeXIy TOUKaMHy,
OpIMHAT Ha MPSIMOM, Ha | ACTCHUE OTPE3KA B TAHHOM OTHOIICHHH. CKaJIIpHBIC U
MI0CKOCTH, B TIPOCTpaH- | BEKTOPHBIC BEMMHHBL. OmnpezeneHue JTUHBI (MOITYJIS)
crBe. Juneiinbie onepa- BEKTOpA, ONpe/e/IeHNe HYJIEBOTrO BEKTOpPa, KOJTMHEAPHEIE,
KOMILTaHAPHBIC, IIPOTHUBOIIOJIOKHBIC U PABHBIC BEKTOPHI.
HHHV Hall BEKTOPAMH, UX | 11 yeiinpie OIepanuy HaJll BEKTOpaMU (CJI0KEHUE BEKTO- )
CBOUCTBA. POB, YMHOXKEHHE BEKTOpa HA YKCJIO, BRIYUTAHUE BEKTOPORB).
Enunuuneiit Bextop. [Ipoekius BekTopa Ha OCh U COCTaB-
JIA0IIAsl BEKTOpa 10 OcH. JInHelHbIe onepaiuu Hajl BEKTO-
pamu B KoopauHaTHOU opme. Moaynb Bekropa. Heobxo-
JIMMOE ¥ JOCTaTOYHOE YCIIOBHE KOJJTMHEAPHOCTH BEKTOPOB.
1.5. CkayisipHoe, BekTopHOe | CKansapHOE poU3BeeHHE BEKTOPOB. CBONCTBA CKANAPHO-
U CMeIIaHHOE NpoM3Be- | 'O npomssesieHus. CKalIpHOE NIPOM3BENCHNE B KOOP/IH-
JCHHE  BEKTOPOB, WX HaTHOU (opme. Y CI0BUE EPIECHTUKYIIIPHOCTH BEKTOPOB.
CBOMCTBA M BEIUMCIe- | BEKTOPHOE IPOM3BEICHHE BEKTOPOB. CBOICTBA BEKTOPHO-
_— ro npousBeneHus. BekTopHOe Mpou3BeicHHE B KOOPIHU- )
HaTHOH hopMme. ['eoMeTpHUeCKUil CMBICT BEKTOPHOTO MPO-
u3BeaeHus. CMelanHoe Npou3BeeHre BeKTopoB. CBOMCT-
Ba CMEIIAaHHOTO Npou3BeaeHns. CMelIaHHoe pou3Beie-
HHUE BEKTOPOB B KOOpAUHATHOH popme. ['eomeTpuueckuit
CMBIC]T CMEIIAHHOTO TIPOU3BEICHHUS.
. MaTteMaTH4eCKMH aHAJIN3
2.1. OyHKIHS, OCHOBHBbIE | IToHsATHE () YHKIIMOHATBLHOMN 3aBUCMMOCTH. BaskHee
HOHSTHUS, CIOCOOBI 3a- | PIEMEHTAapHbIe GYHKIMH. AGCOIIOTHAS BEINYMHA ACHCT-
JaHus, mnpened (yHK- | BUTSIBHOIO YHCa. [penen ¢pyHkumy, onpeneneHue u
MK,  MaTemaTmueckue | MPHMEPEL OCHOBHBIE TEOPEMBI O TIpejeNax. BeCKouHelIHo Jleknus- Oecena
HEOTPEICTEHHOCTH 1 HX MaJible ¥ OECKOHEYHO OOJbIIMe PYHKIIUH, WX CBOWCTBA. (2 gaca)
CpaBHEHHE TIOPSIKOB OCCKOHEYHO MAJIBIX U OECKOHEYHO
PaCKpBITHCE. OonbInx QyHKIMH. PackpeiTHE HEONpeeIeHHOCTEH BUIa
00/00, 00—00,
2.2. Beckoneuno maieie ¢yHk- | Packpeitie HeonpenenenHocrel Buga 0/0. 1-it 3ameuarens-
LUK, UX CpaBHEHHUe, |-H W | HBIH Ipenel, CIEACTBUSA, CIIOCOObI BRIYHUCICHHH. Ta0ua
2-1 3aMeuaTeNbHbIe Tpe- | PKBUBAJIEHTHOCTEN U €€ MpUMEHEHue. 2-i 3amedaTeIbHbIN
nenbl, Tabioula SKBHBA- | Mpejell, PACKPHITHE HEOTPEIEIEHHOCTH Braa 1%, cenct- i
JICHTHOCTE M €€ IpHUMe- | BHs, CIIOCOOLI BLIYMCIEHHH.
HEHHE.
2.3. Onnocroponnne mpeze- | OnxHocroponnue npenensl. Teopema 0 paBeHCTBE OHOCTO- -

11




JIBL, HEMpPePBIBHOCTh
(GyHKIMU.  ACHMIITOTHI
rpaduka QyHKIHM.

poHHHX TipesienioB. OnpeeneHus HenpepbIBHON (QyHKIUH
B TO4Ke. HempepbIBHOCTH (yHKIIMU Ha OTpe3ke. TeopeMbl o
HenpepbIBHBIX QyHKUsX. Knaccudukaius Touek pa3poiBa.
BeprukanbpHasi, HaKJIOHHAs TOPU3OHTANbHAS ACUMIITOTHI

rpaduka QyHKIHU.

2.4, 3amaun, NOpUBOISNME K | 3agauu, IPUBOMAIINE K MOHSITHIO POM3BOAHOM. Dusnde-
MOHATHIO  MPOM3BOMHOMN. | CKHIA, TEOMETPUUYECKUHN, SKOHOMHUIECKUIN CMBICIT TIPOM3-
IMponsBomHass  Qynkumy, | BogHoii. [IpousBoanas cieBa u cnpasa. Juddepenmmpye-
orpejiejieHHe, T'€OMETPU- | MOCTh (DYHKIIMH U CBA3b €€ C HEMPEPHIBHOCTHIO. )
YECKUH U MeXaHUYeCKHUi
CMBICIT TIPOM3BOIHOM,
2.5. [IpaBuna muddepenimpo- | [IpaBuia quddepeniupopanus. Tadsua MPOU3BOIHBIX
BaHUs, MPOU3BOIHAS | OCHOBHBIX 3JeMEHTapHBIX (QyHKIMH. [Ipor3BOIHAS CIIOK-
CIIOKHOM (QyHKIMH, Tab- | HOM QyHKIUH.
JIMIA TPOU3BOTHBIX  OC- )
HOBHBIX  3JIEMEHTapHBIX
GyHKIMHA.
2.6. | IlpousBomubie BhICHMX | [TOHATHE NPOU3BOAHON BTOPOrO, TPETHETO M T.H. TIOPSIKOB. Tlexuus- Gecena
TIOPSIKOB. 3aKOHOMEPHOCTH B OTHICKAHUH ITPOM3BOIHBIX BBICIIUX (2 vaca)
MOPSIIIKOB.
2.7. OCHOBHBIE Teopembl | Teopemsr Depma, Pors, Jlarpamia, Ko,
g depeHaIbLHOTO -
UCYHUCTICHUS
2.8. Heobxomumele u mocra- | Bospacranue u yosiBanue dynkuuu. Heodxomumoe u noc-
TOYHBIE YCIIOBUSA MOHO- TaTOYHOEC YCIIOBHUEC MOHOTOHHOCTH, FeOMeTpI/I'-IeCKI/Iﬁ
TOHHOCTH M 9KCTpeMyMa | CMPICTL. [Monsitue sxcTpemyma Gpynkuuu. Heobxomumoe
byHKIMH YCIIOBHE CYILECTBOBAHUS SKCTpeMyMa. Kputnueckrue TOUKH -
niepBoro poza. [lepBoe U BTOpOE TOCTATOYHBIC YCIOBUS
skcTpeMyMa QyHkiud. Hanbonbiee 1 HaMMeHbIIIEe 3Ha-
yeHue (yHKIMU Ha OTpe3Ke.
2.9. BrinykiocTs, BOTHY- | Beimykiocts Gpynkiun Beepx (BHu3). Touxu nepernoa.
TOCTb, TOUKM Heperu6a | HOCTaTO4HOE YCIOBHE BBIMYKIOCTH BBEPX (BHU3) rpaduka
rpaduka GyHKLHM. ¢dyuximu. Heo6xoaumMoe ycaoBUe CYIIECTBOBAHUSA TOUKU -
neperu6a. J1ocTaTouHOE YCIOBUE CYIICCTBOBAHHS TOYKU
nieperuoa.
2.10. AnroputM  uccienoBa- | OOmas cxema uccnenoanus rpaduka gpynkuuu. Ilocrpoe-
HUS (YHKIMH M 1O- | HHE IPadUKOB APOOHO-PALMOHANBHBIX, [I0KA3aTENbHBIX,
CTpOGHHE MaKeTa e norapu(pMUUECKuX (yHKIHHA. -
rpaduka.
2.11. OyHKIHNH, 3ananuble | PyHKIMY, 3aaHHBIE HEABHO. Y paBHEHUE IMHUY Ha IJIOCKO-
HesiBHO. Kpmupble 2-ro | CTH. IIpsMas Ha II0CKOCTH. Y paBHEHHs IIPSIMBIX: YpaBHe-
TMOpSIZIKA: ~ OKPYXKHOCTb, | HUE MPAMOH, POXOJIALICH Hepes 3a/1aHHyI0 TOUKY nepren-
SHIC, THIEpGONa, ma- | AMKYPHO 3a/aHHOMY BeKTopy;v06mee ypaBHEHHE MPSIMON;
paGora. ypaBHeHHe IIPsAMOii, IPOXOAIeli yepes ABe 3ajanHble Tod- | JIekius- Oecena
ku. Onpenenenue oKpykHOCTH. KaHOHMYEeCKoe ypaBHEHHE (2 gaca)
okpyxxHoctd. Onpenenenue dumica. KaHoHnIeckoe ypas-
HeHMe uIunca. ['umepbora, mapadona, UX KaHOHHUECKUES
ypaBHeHus1. [IprBeeHIe KPUBOW K KAHOHUYECKOMY BHUIY.
ITocTpoeHne KpUBBIX.
2.12. O yHKIIH HecKoIbKuX | OcHOBHBIC TOHATHUs. OOJIACTh ONMpeeeHus, 00JIacTh U3-
MepeMEHHbIX,  OCHOBHBIE | MeHeHHMs, criocoObl 3amanus OHIL. Ipumeps! GyHKIMH
MOHATHSA, 00JIaCTh Ompene- | ABYX IMEPEMEHHBIX. -
JICHUS,  T€OMETPHYECKUI
CMBICIL.
2.13. Oyuknun B npodeccro- | IloBepxnocTu BToporo nopsaxa: cdepa, SIUIUICOM, KO-
HaJBHOH cdepe HYC, HWITHHIPUYECKHE TIOBEPXHOCTHU. [IpHBeIeH e K KaHO- -
HHYECKOMY BHY, TOCTpOeHHe. JIMHUM ypOBHSL.
2.14. YacTHble npou3BoaHble 1- | YacTHbIE MPOU3BOAHBIE (HYHKIMU IBYX MEPEMEHHBIX. I'€0-
ro u 2-ro mopsaka, Hau- | METpHYECKUI CMBICT YaCTHBIX POU3BOAHBIX. YacTHbIE
Ooibllice W HAWMEHbIIEE | MPOU3BOIHBIE BHICIIUX MOPAAKOB. OCHOBHASI TEOPEMA O -
3HavYeHre (GYHKIHMU JBYX | CMEIIaHHBIX IMPOU3BOAHBIX. Hanbomblilee 1 HauMeEHbIIIEe
MepeMEHHBIX B 00JIaCTH. 3HaYeHHe QYHKIUH JIBYX IEPEMEHHBIX B 00JIACTH.
2.15. Heonpenenennsiii uate- | Juddepenuman Gpynkuun, cpoiicTsa muddepennmana.

rpai, orpezieIeHue,
cBOiicTBa, TabiMIa oc-

Heomnpenenennstit unterpan. CBolcTBa HEONpeaeIEHHOTO
uHTerpaina. I'eoMmerpuueckuii CMbICI HEOIPeIeTIEHHOT O

Jlexuus- becena
(2 gaca)
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HOBHLIX MHTCI'PAaJIoOB.

HHTErpaia. UHTErPUPOBAHUE TPUTOHOMETPHYCCKUX ()YHK-
LU, HHTETPUPOBAHKE TIPOCTEHINNX PAIIMOHATIBHBIX JIPO-
Oeli, MHTCTPUPOBAHKE IO YACTAM).

2.16. OcHoBHBIE MeTOnBI WH- | Tabmuna uaTerpanoB. OCHOBHBIE METO/IBI HHTETPUPOBA-
TErpUpPOBAHHSA: MO Yac- | HHS: HEIIOCPEICTBEHHOE HHTEIPHPOBAHHE, HHTCTPHPOBA- -
TSM ¥ NOJCTAHOBKOIA. HHE TI0 YacTsM, METO]] 3aMEHBI ITePEMEHHO.
2.17. Panuonanbuple  apo6u, | PauuoHansHble 1pobH, OCHOBHEIE MOHATHS. [TpocTeiinme
OCHOBHBIC [MOHSTHS. | PalMOHABHBIE APOOH, UX HEIIOCPEICTBEHHOE HHTETPUPO-
Ipocreiimme poGu, px | BAHAC H HHTCIPHPOBAHHE NOABE/ICHHEM IO/ 3HAK mdde-
MHTErprpoBanue. Anro- | PeHIMANA. [MonsiTue urepaoHHON q)ovaym)I. Aunroput™ -
MHTErpUPOBAHUS PAllMOHAIBHBIX APOOEit.
PUTM  HHTETPUPOBAHHUS
paloHaIbHBIX JPOOEH.
2.18. WuterpupoBanre Heko- | MHTerpupoBanye IMpocTeHIMX HppalioHAIbHEIX BBIPaKe-
TOpPHIX ~ HppAalMOHAIL- | HHH.
HbIX M TPHTOHOMETDH- WHrerpupoBaHne TPUTOHOMETPUYECKHUX BBIpAYKEHUH. Y HHU- B
qeckHX (yHKIHL. BepcajbHas TPUTOHOMETPUUECKas MOICTaHOBKA.
2.19. OnpezneneHHbli  MHTe- | ['€OMETpUYECKUIA ¥ SKOHOMHYECKMH CMBICIT ONPEAETEHHO-
rpan: onpesenenue, | Io uHTerpana. CBoiicTBa onpeneneHHoro nuterpana. Gop-
CBOICTBA, dopmyia | MY1a HL}OTOHa-HeP“IGSHua. WnTterpan ¢ nepeMeHHbIM
- BEpXHUM 1peziesioM. OCHOBHBIE MTPaBUIIa HHTETPUPOBAHMSI. -
Hyioroxa-Jleiibmmua, 3a§46Ha ne;)eMeHHoﬁ B onpez[eneHI:{OM HHTemge.pHHTeF-
METOABl HWHTErPUPOBA-
YIS PHUpOBaHUE 110 YaCTSIM B ONPEAeIEHHOM HHTErpale.
2.20. I'eomerpuueckue mpu- | Ilnomans mnockoi durypst 8 JICK u IICK. [{nmuna xyru
JIOKEHHS OIpejieieHHo- | I1ockoi kpusoii B JICK u TICK. OO0ObeM Tena BpalleHus B -
r'o UHTErpaja. ACK.
2.21. Juddepenuunanbueie 3anauu, npuBosve K quddhepeHInalbHBIM YPaBHEHUSIM.
ypaBHEHHS, ocHoBHbIe | JluddepeHunansHpie ypaBHeHHs IepBoro mnopsaka. Onpe-
noHsTusi,  auddepeHnu- | AeneHue, TeopeMa O CYIIeCTBOBAaHUH U €JMHCTBEHHOCTH
ajbHBle YypaBHeHHs 1-ro | penieHus. ['eOMeTpUYecKuil CMBICT ypaBHEHHS IEPBOTO -
NopsiJika ¢ paslesieHHbIMH | nopsiaka. HerosHeie nuddepeniuanbapie ypaBHEHUS rep-
U pa3feNsoNIMMuCs Tepe- | Boro mnopsjaka. Juddepenuansabie ypaBHEHHS ¢ pa3ze-
MEHHBIMHU. JISTFOIIMMUCS IEpEMEHHBIMU. METO/Ibl MX pEeleHHsL.
2.22. OpnHoponHble U TUHENHHBIe | MeTon 3aMeHbI IepeMeHHOM Il peIeHNs OTHOPOIHBIX U
muddepeHmanpHple ypaB- | JTHHEHHBIX AU epeHInalbHBIX YpaBHEHUH MEPBOTO 110-
HeHus 1-ro nopsaka. [ug- | psaka. YpasHenue bepHymu. -
(epeHIManbHbIEe ypaBHe-
Hus beprymnmu.
2.23. Teopust nUHEHHBIX OIHO- | JIMHEWHBIE OMHOPOIHBIE YPAaBHEHHsI BTOPOTO TOPSAKA:
pomHbIX nUddepeHranb- | OCHOBHBIE TEOPEMBbI, METOABI PELICHHH.
HBIX ypaBHEHUH 2-To mo- -
psilka C  TOCTOSHHBIMHU
K09 DHUIMEHTaMH.
2.24. Teopust nmHelHBIX Heon- | JIMHeWHbIE HEOAHOPOHBIE YPABHEHHUS BTOPOTO MOPSIIKa!
HOpOIHBIX  Ju(p(depeHIin- | OCHOBHBIE TEOPEMbI, METOJIbI PEIICHUH.
aJbHBIX ypaBHEHHUH 2-TO -
MOpsZIKAa C TOCTOSHHBIMH
K03 HUIMEHTAMH.
3. Teopus BepoATHOCTEN M MaTeMaTHYECKAsA CTATHCTHKA
DJeMeHThl KOMOWHATO- | DJEeMEeHThl KOMOWHATOPUKHU: pa3MEIeHUs], COUETaHusl, Tie-
31 PUKH: OCHOBHBIE ompe- | PecTaHOBKH. CriocoOk! BerauCieHNs. IIpaBiiia BEIYHCICHHs Jlexiusi- Gecena
1L JCIeHHs, [Ba MpaBpia | KOMMUECTBA BAPHAHTOB KOMOHHAIMI: cyMMa M IPOHM3Be/Ie- (2 4aca)
KOMOMHATOPHKH. HHC.
Cnyyaitiple  coObITHsI, | OCHOBHBIC TIOHATHS TEOPHH BEPOATHOCTEN. McTbITanus u
UX BHUJBIL, KJIaccHueckoe | COOBITHs. Bunpl ciydaiitbix coObituii. IlonsTis coBmect-
OIIpE/IeIICHHe BEpOSTHO- | HPIX (HeCOBMS:CTHLIX),uaneMeHTapme, 63'Ia1"01'[pI/I$ITCTByIO-
39 CTH COBBITHAL. IIMX COOBITHH, MONHOM rpymIbl coObITHH. Kitaccnueckoe )
ornpeneneHue BepoaTHocTH. [IpuMepsl HemocpeaCTBEHHOTo
BBIUHCIIEHUS BeposTHOCTe. OTHOcUTenpHas yactoTa. Cra-
TUCTUYECKAst BEPOIATHOCTD. | eoMeTpuuecKie BepOSITHOCTH.
AKCHOMBI TEOPUH BEPOSTHOCTEH.
Anrebpa coObiTHif. [Ipo- | IlonsATHe anrebpbl cOObITHIA. 3aBUCHMBIE M HE3ABHCUMBIE
33, M3BENEHNE U cyMMa co- | CoObITHs. IIponsBeneHne coObITHIA. Y CIIOBHAS BEPOSIT- -

OBITHIA.

HOCTbB. TeopeMa O BECPOATHOCTHU IPOU3BCACHNSA 3aBUCUMBbIX
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coObITnil. Teopema 0 BEpOSTHOCTH MPOU3BEICHNUS HE3aBU-
cuMbIX coObITHI. CymMMa coObITHIA. Teopema o BeposTHO-
CTH CyMMBI JByX HECOBMECTHBIX cOObITHH. Teopema o Be-
POSITHOCTH CyMMBI JIBYX COBMECTHBIX cOObITHI. Teopema o
CyMMe BEpOSTHOCTEH COOBITHH, 00pa3yrONIHUX MMOJIHYIO
rpyniry coobiTid. [IpoTnBomonoxusie coObiTHs. Bepost-
HOCTb MOSIBJIEHHS XOTsI ObI OJJTHOTO U3 N HE3aBUCHMBIX B
COBOKYITHOCTHU COOBITHIA. CIIeICTBHE.

®opmyiia IIOJIHOM BEpo-

Teopema o nonHoi BeposTHocTH. Popmyna baiieca. Y-

3.4, ATHOCTM ¥ (pOpMyIibl | JTOBUS IPUMEHEHUS (POPMYJIbI IIOTHOI BEPOSTHOCTH U -
Baiieca. ¢dbopmyiel Baiieca.
He3aBucumbie moBTOp- | Popmyna beprymnu. JlokanbHas ¥ MHTErpaibHas TEOPEMBI
35 HbIE UCIIBITAHMSL. Myagpa-Jlamnaca. q)OpMXJ'Ia ITyaccona. BepOHTHOSTI) oT- )
KJIOHEHUsI OTHOCUTEJILHON YacTOTHI OT IMIOCTOSTHHOM BEpo-
SITHOCTH B HE3aBUCHUMBIX MCIIBITAHUSIX.
Chaydaiinas  BenuunHa. | JIMCKpETHBIE M HENPEPHIBHBIE CITydaiiHble BETMYHHBL. 3aKOH
OCHOBHI:IG TIOHSITUS. pacnpeaciacHusa BEPOATHOCTEN JUCKPETHOU CIIYYauHOU
OyHKIMS  pacmpesene- | BETITHHEL Crioco0bI 3a1aHus 3aKOHA pacripezeIeHus.
HHS M bYHKIHS TUIOTHO- MHoroyl"OJ'H)HI{K pacripeiesieHust BEpOSTHOCTEH.
BrHOMMaNBHBIN 3aKOH pacnpenesieHHs] 1 €ro YHCIOBbIE
CTH pacCIpeieieHHUs. N
3.6. xapakrepuctuku. 3akoH [lyaccona. Ilpocreiinmii moTok -
coObITnil. CBOWCTBA CTAIIIOHAPHOCTH, OPAMHAPHOCTH U
OTCYTCTBUSI ITOCIENCUCTBUS. IHTEHCHBHOCTH MOTOKA.
OyHKIMs pacnpeneneHus BEpOITHOCTEH CydaifHO! Belu-
YUHBI U ee cBoicTBa. [IOTHOCTH pacnpeeienus Henpe-
PBIBHOM CITyyalfHON BEIMYMHBI U €€ CBOWCTBA.
YucinoBele  XapaKTepH- Marematuueckoe OXKHIaHHE CITy4ailHOW BENWYMHBI U
CTUKH CITy4aifHOH Bemu- | €O CBOWCTBA. BEpOSTHOCTHBINA CMBICT MaTeMaTHYECKOrO
quHBL 3aKOHBI pacrpe- | OKUIAHHA. OTKIIOHEHHE CIy4alHOW BEIUYHHBI oT ee
JeNeHus  HempephiBHOl | MATEMATHYECKOTO  OKUAHIA. Hucnepcust  ciyuaitHoi
N BeNMYMHBI M ee cBoiictBa. CpenHee KBaapaTH4ecKoe
CIIy4alHOW BEJINYMHBI.
3.7. OTKJIOHEHHe. HauanbHble M IEHTpalbHbIE MOMEHTHI K-ro -
TopsiKa, MOJa, MEJUaHa.
3aKoH paBHOMEPHOT'O paclpeelieHns] BEPOSTHOCTEH, ero
(YHKIMS pacrpe/IeNIeHUs] 1 YUCIIOBBIE XapaKTEePUCTHKH.
3aKoH MOKa3aTeIbHOr0 paclpeaeseHus, ero (yHKIUs pac-
TIpe/IeNIeHHs] ¥ YHCIIOBBIE XapaKTePUCTUKH.
IIpeamer u 3amaum Mma- | IIpenmer matematuueckol craTucTiky. OCHOBHEIE 3aJa4H
TEMAaTUYECKOM  CTaTH- | MaTeMaTHYeCKOW CTaTUCTUKU. [ eHepalibHas U BEIOOpOUHAs
crukn. OcHoBhble 06L- | CoBoKynHocTH. [loBTopHas u 6ecnioBTopHas BeIOOpKH. Pe-
eKTBl 1 TOHsTHS. CGop | MPE3CHTATHBHAA BbIOOpKa. CriocoObI oTOOpa. C“TaTI/ICTI/I‘Ie- Tlexuus- Gecera
3.8. CKO€ pacrpejielieHre BEIOOPKU. BapualoHHbIi psijt 1 ero
WHpOPMAIIUK U TIEpPBHY- (2 gaca)
xapaxkTepucTuky. [T1onuron 4acToT (OTHOCUTENBHBIX Yac-
nas obpaborka BEIGOp- TOT). OMHHpudecKast QyHKIUs pacupeesieHns] ¥ €€ CBOM-
KH. cTBa. ['HcTorpaMMa 4acToT (OTHOCHTEIBHBIX YaCTOT), SM-
npryeckast (PyHKIHS ITIOTHOCTH PacIpe/ieNICHHsI.
CTaTUCTHUECKHE OI€H- | ToueuHble OLEHKH TIapaMeTpoB W WX  CBOMCTBa:
KM TapaMeTpoB TeHe- | HECMCIICHHOCTh,  d((EKTHBHOCTh,  COCTOSTEIBHOCT.
PAJIbHOI COBOKYITHOCTH I'enepanbHast cpenHss, BbIOOpodHas cpeansis. OneHka
TeHepaJibHOM  cpenHeld 1O  BBIOOPOYHOH  CpemHew.
I'enepanbHas aucnepcusi, BiOOpodHas auctiepcrst. Onenka
reHepaIbHOM JUCIIEPCHUH TI0 WCIIPABICHHON BHIOOPOYHOMH
39 mucniepcud.  BpiOopoyHoe  cpemHee  KBaapaTHYECKOe )
) OTKJIIOHEHWE,  acMMMeTpust W 9Kcmecc.  Pacuer
CTaTUCTUYECKHUX OIIEHOK T'eHEPaIbHOM COBOKYITHOCTH.
TouHocTh oueHkH. JloBepHuTeIbHAS BEPOSTHOCTD (HA K-
HOCTB). JloBepUTeNbHbIE HHTEPBAJIBI IS OLICHKH MaTeMa-
THUYECKOTO O’KUJIAHHUSI HOPMAJILHOTO pacpe/IelieHHs TIPH
W3BECTHOM M HEM3BECTHOM CpETHEM KBa/IPATUUECKOM OT-
KJIOHEHUH.
CraTtucTrueckre pacde- | 3amadu npodeccuoHanbHON cdepbl, TpeOYyIOIIHE IpUMEHe- O6cyxaenne
3.10. | 1 B mpodeccuoHanb- | HUSA CTATHCTHYECKOH 00paboTKM AaHHBIX: 3aMachl, pecyp- CuTyanuit
Hoit cepe CBbl, HOPMATHUBBI, LIEHBI U T.I1.. (2 gaca)
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4.3. JlabopaTtopHbie padoThl
y4€OHBIM TIJIAHOM HE TPEyCMOTPEHO.

4.4. [lpakTHyeckune 3aHATHS

Buo zanamus ¢

Homep
No . UHmMEPAKmMU G-
pazoena Haumenosanue mem npaxmuueckux 3aHAmMuI Oovem N N
n/ HOIl, AKMUBHOIL,
oucyun- 6 uacax <
n UHHOBAYUOHHOIL
JIUHbBL
dopmax, (uac.)
JeticTBus Han Matpuriamu. Beraucnenue onpeaenureneid. Pe-
1 1 INEHHUE CUCTEM JIMHCUHBIX YPaBHCHHUU METOI0M KpaMepa, Me- 13 3aHHTI/Ie-TpeHI/IH1"

tonoM ["aycca. [lelictBust Han BekTopamu. CKaIsIpHOE, BEKTOP- (4 uac)
HOE, CMEIIaHHOE [TPOU3BEICHUE BEKTOPOB.

Ipenen ¢ynkuun. Acumnrorsl rpaduka QyHkuuu. [IpaBuia
muddepennmpoBanns u TabiuIa NPOU3BOIHBIX. VccaenoBaHue
2 GbyHKIMKH W TIOcTpoeHue ee rpaduka. KpuBble 2-ro mopsika. 34
YacTHble mpou3BoaHbIe 1-ro U 2-ro mopsaka, HauOonbiee u
HavMeHblIIee 3HaYeHHe (DYHKIMY IBYX NEPEMEHHBIX B 00JIaCTH.
Heonpenenennsiit unterpai. Meron 3aMeHbl iepeMeHHOl. MH-
3 2 TErpuUpoOBaHUE 10 YacTsAM. VHTerpupoBaHWe cCHeNUAbHBIX 18 PabGora B ManbIx
: kiaccoB pynkimit. OnpeneneHHblii HHTErpai. [ eoMeTprueckue rpymmax (2 gac)
TIPUIIOXKEHUS] OTIPEIICHHOT0 HHTErpaIa.

Juddepenunanvupie ypaBHeHus 1-ro nopsiaka. JluHeliHble of-

AHanu3 cuTyanuit
(4 uac)
PaGora B MajibIx

rpynmax (4 Jac)

HopoxHble quddepeHIranpHble ypaBHEHHsT 2-T0 TOpsAKa C I10- PabGora B ManbIx
4 CTOSIHHBIMH ko3 durienTamu. JInHelHbIE HEOIHOPOIHBIE 12 rpynmax

nmuddepeHmanpHble ypaBHEHHs! 2-TO MOPSIKA C MOCTOSHHBIMU (2 yac)

K09 DHUIMEHTAMH.

DneMeHThl KOMOMHaTOpHUKH. Kitaccuueckoe ornpezeseHue Bepo-
SITHOCTH cOOBbITHA. [Ipou3BeneHne U cymMmma coObITUH. AnreOpa
coObiTHii. ®opMyna momHOW BeposTHOCTH U Gopmyna Baiieca.

o AHanu3 cuTyanuit
5 HesaBucumble moBTopHbIe HcIbiTaHus. CirydaiiHas BeTUYWHA. 19 (2 uac)
3. Oynkums pacnpeneneHus ¥ (YHKIMS IUIOTHOCTH paclpesere-
HUsl. YUCIOBBIE XapaKTEepUCTUKU CIy4ailHOM BelM4YHHBI. 3aKo-
HBI pacIpeeNeHns CIydailHoN BeTUYUHBL.
6 [epBuuHas 0OpaboTka BBIOOpKH. CTaTUCTHYECKHUE OLIEHKH Ta- g AHanu3 cutyanuii
paMeTpoB TeHEepaTbHOW COBOKYITHOCTH (2 gac)
HUTOI'O 104 20

4.5. KoHTpoOJIbHBIE MEPONIPUATHS: KOHTPOJbHAasA padoTa
Bce koHTposbHBIE paOOTHI BBIOIHSIOTCS KaK HHAUBUAYAJIbHbIE TOMAIIHUE 3aJaHUsl.

st Habopa 2015, 2016, 2017 rT. B COOTBETCTBUU C YYEOHBIM IIJIAHOM MPEITYCMOTPEHO:

- JIB€ KOHTPOJIbHBIE pabOThl B MEPBOM cemecTpe (KOHTpoJibHas padoTta 1 yacth 1 «DneMeHThI
JUHENHOW M BEKTOPHOM anreOpbl», KOHTpojbHas pabdora 1 yacte 2 «Hawama mMaremaTuueckoro
aHaIHN3ay);

- JIB€ KOHTPOJIbHBIE PabOThl BO BTOPOM ceMecTpe (KOHTposibHas padora 2 yacth | «DyHKuuun
HECKOJIbKUX NEPEMEHHBbIX», KOHTpoJibHas pabora 2 uyacth 2 «MHrerpan. JduddepenunanbHbie
YPaBHEHUS»);

- JIB€ KOHTpOJIbHbIE pabOThl B TPETheM cemecTpe (KOHTpojbHas pabora 3 uvacte 1 «Beposr-
HOCTB CIIy4aifHOTO COOBITHS», KOHTpOJIbHAs padoTa 3 yacTh 2 «MaTemaTHdecKas CTaTUCTUKAY).

Huxe npuBeneHs! 3a1aHusl KOHTPOJIBHBIX padoT.

Konumponsnan paboma 1 ywacme 1 «Inemenmuol 1UHEUHOU U 6eKMOPHOU A12€0PbL»

Iens: 1. Hayunthes paboTaTh ¢ MaTpHUIIAMH ONPEICITUTENIAMHI, CHCTEMaMH JIMHEWHBIX ypaBHeHUA. 2. Hayuuthes
peuiaTh 3aa1a4u HpaKTI/I‘IeCKOﬁ HanpaBJICHHOCTHU C IOMOIIbBIO O6T)CKTOB BeKTOpHOﬁ anre6pLI.

Cooeporcanue: 6 3amaHuit

25 0 1
A=|7 4 -1 B=|-2 3

3 5 6 5 0

1. IIpousBectu neicTBus Haa MaTpuliamu. Haiti A2; AB.
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2. Pemmth cucTeMbl TMHEWHBIX YpaBHEHHI:
S5x, —=3x, —x; =-1 3x,+x,—x, =3 X, —=3x,+x;,=0
a9 2x, +x,—x3;=3  b.q 2x, +x;-2x,=1 c <2x,+5x, —x;=0
X, —x, +3x; =1 X, +X, =Xy +x, =2 3x,—2x, +x;, =0

3. Hamsr Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:
a. anuny menuanbl CK tpeyronsanka ABC
b. Ttouky P, oTtaenstomyto Tperh orpeska AC, cuutas ot C

C. KOOpAMHATHI BEKTOpa 2AB - 5BC +3AC, ero JUTUHY (M TOCTPOMTH €ro Ha Oymare B KIETKY)
d. mepumerp Tpeyronburuka ABC

4. Tauwt Touku A2, N;0),B(N-241),A3,—2N—-15.
a. waittu (AB+3BC, 24B - BC)
b. BBLIACHUTD, IPU KAKOM 3HAYEHHHU ¢ BEKTOPEI AB + qI’ u qA_C —24B HEPIEHAUKYIIAPHBI

C. HaiTH paboTy CHIIBI 7 ={-5, 2, — 1} mo mepemMenieHnIO TOYKH BIOJIb BEKTOpPA 24B - BC
d. waiita miomanae tpeyronpanka ABC

5. HaiiTu nioiaib napasenorpaMmma, MOoCTPOEHHOTO Ha BEKTOpax 5a4—Nb u a+b , €CJIH:
a. |a|=3, [p|=4, aLb; bya=3i+2j-5k b=2i-2]k,

6. Jlana mupamuna ¢ sepunamu 4,(7; N; 4), A,(7; —1; N-2); 4,(3; N +3; 1), 4,(—4; 2; 1). Haiitu:
a. yron mexnuy pedpamu A A,, A A,;

b. o0bem nmupamuI;
C. JUIMHY BBICOTBI, OMyIIIeHHON Ha Tpanb A, A, A, .

Koumponvnaa paboma 1 wacmo 2 «Hauana mamemamuyeckozo ananusa»
Llenv: 1. Hayuntbces pabotath ¢ QyHKIHUSIMH.

2. HayuuTbCs BBIUMCIATH MPEEIbl, IPOU3BOIHbIE, CTPOUTH MAKEThI TpauKOB (DYHKIIHA.

Cooeporcanue: 4 3amanus
1. Beruncnuth npenens GyHKINN:

i 6x’ —5x° +4 b i x* —2x+1 " 2x—6
a 1n; T 2 xlirll—3 2 c x1£r31—
o (x7 =3x)(2x" +5x) X —=x" —x+1 J6+x -3
2n—4
. 13 . — ) 4x _1
d lim (n—-i-Sj e lim 22X~ COSX 2x - cosx £ lim—S -
n>o\ 13n—12 =0 ]—cosx =0 2tgx —sin x

2. Haiiti npon3BoaHyIO:

Q2x+1)-vx* —x 1 2w [ sin® 21x
= b. y= arctg(e”” - C. V=4Jtgd+——
Y x° Y 2.5 8( A) Y & T )l cosd2x

2
x°+1 N y:4ln2(«/;—«/x—])‘
x’ +4

5
d. y=arctgx +gln

3. Haiiti ypaBHEeHHE KacaTeNbHON U HOpMalK K Tpaduky QyHKIHUU Y = , B TOUKe Xxp= -2.

2
X
4. UccnenoBath (GYHKIUIO U IOCTPOUTH rpaduk:
2 y=x'—x b,y x* =1 » 3x-1
. =x" - .y= c. y=
x*+3 x’

Konmponvnas paboma 2 yacme 1 « DynKyuu HecKoIbKUX NEPEMEHHBIX)
Hens: 1. Paciumputs noustue pynkuuu. HaydauThcs CTpOUTH KpUBBIE BTOPOTO MOPsAKA
2. HayuutbCsl CTPOUTH MOBEPXHOCTH BTOPOTO MOPs/IKA U aHAIIM3UPOBATh MIOBE/ICHHE
(GYHKIMHI 1BYX TEPEMEHHBIX.
Cooeporcanue: 4 3amanus
1. [TocTpouTh KpHUBBIE BTOPOTO MOPSJIKA B OHONW CHCTEME KOOPAUHAT.

a. 1.y —4y+8x-84=0 c. 3.x°+4y*+2x-40y+97=0
b. 2.y°—4y—-8x-52=0 d. 4 x> +4y° —10x—-40y +121=0
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e. 5.x +y —4x—-4y+7=0 i.9.64x> —=36y% —256x+144y +2416=0
£ 6. x +y° —4x+6y+9=0 jo 10 4x* +y° —=96x -4y +576=0
g 7.x7+y*+2x—-10y+25=0 k. 11.4x° +y> +64x—4y +256=0
h. 8 x*+y>—10x-10y+49=0

2. ITocTpoUTh MOBEPXHOCTH

(x-1)° » 2 x* oy 7

+—+—-1=0 b. — ——+—=1
4 4 9 16 9 4
2. loctponts nMuHKM ypoBHs Qynkmmnn z=f(X,y)
(y-2)° ) XX (y+1)?
a. z=—+-"-" b. z=x—-(y-5 c. z=x+2 d z=—-
9 16 (=3 g 49

1

X o y
4. Haiitn monuslit quddepenumnan GyHkuun z = arcsin(x’ + xy° + tx + 2¢)
Konumponsnan paboma 2 wacme 2 «Humezpan. /lugpgpepenyuansusie ypasnenusn

L]env: 1. HaydnThbcs BBINOJIHATH IEHCTBUE HHTETPUPOBAHUE

2. HayuuthCst mpUMEHATh UHTETPUPOBAHKE B PUOIMKEHHBIX BEIYUCICHUSX U TIPH pe-

meHuu auddepeHmaibHbIX YpaBHEHUN

Cooeporcanue: 4 3amanus
1. [IpounrerpupoBath GyHKIUU

3. Haittn obnactu onpenenenus GyHKUMA: ¢ z=./y*—2x+4 b z= c. z=arcsin(3x+ y—2)

2

©

j x’dx . J'e&+8dx CJ- sin x i dJ- sin x
RV TER Vx 3 cos? x I3- COSX

| etg?3x Cf‘ £ [(x*+5x+6)sin2xdx g [In(cosx)dx
sin” 3x

[¢)]

x+1
h [—————dx i | . dx k. J'
«/x —2x+5 (x=5)(x"+2x+2) x*—x’
. . . ¢ xdx
2. Ionk3ysick Gopmyroit Hetorona-JIeliOHMIIA, BEMUCIIUTE OMPEIeEHHBII HHTErpajl I \/— L
x f—
4
3. Pemmmth nuddepeHnmanbabie ypaBHEHUS

a. xy—-y=0

b. x+xy+ty' (y+txy)=0
c. xzdy+(y—1)dx=0
d. (2y+1)ctgx

(¢

tg x -sin’ y dx = —cos’x -ctg y dy
4, Hanm YaCTHOE pelIeHne ):[mbq)epeHunanLHoro ypaBHeHusi y" + py' +qy = f(x), ynoBiersopsioriee

HavanbHeIM yenosusaM y(0) = y,,»'(0) = yo .

a. y"+4y' +4y=e";y(0)=1, y'(0)=8.
1

5
b. y"=5y"+6y=x;y(0)= 36, y'(0)= s

c. y'+y=cos2x; y(0)=-7, y'(0)=1L

Konumponsnas paboma 3 wacme 1 «Beponmuocmb CIIYHaiino20 codovimusn)
Llenv: 1. Hayuntbcs BBIOMpaTh METOABI pELICHUS 3a/1a4 110 TEOPUHU BEPOATHOCTEN
2. Hayuutbcs cTpouTh anreOpbl COOBITUN, apryMEHTHPOBATH U aHAJIM3UPOBATh PEIICHUE
Cooeporcanue: 7 3amaHuit
1. B ypne 5 mapoB Genoro 1sera, 3 - CHHEro0, 6 JKeNTOoro.
a) U3 YpHBI JIOCTAIOT OJMH 1ap. KakoBa BepoSTHOCTh TOTO, YTO OH OENbIit?
0) U3 ypHBI IOCTAIOT 1Ba mapa. KakoBa BEpOSTHOCTb TOTO, YTO OHH XKENThIEe?
B) U3 YPHBI JIOCTAIOT TpH Iapa. KakoBa BepOsTHOCT TOTO, YTO BCE OHH PA3HOro 1BeTa?
I') M3 YPHBI JJOCTAIOT YeThIpe 1mapa. KakoBa BEepOSATHOCTH TOTO, YTO BCE OHU OJJHOIO I1BeTa?
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2. Pabouwmii obciyxxuBaer 4 cTraHka. BeposSTHOCT OCTAHOBKH B TE€UEHHE CMEHBI Yy IEPBOr0 CTaHKA paBHA
0,4, y BTOporo cranka -- 0,45, y tperbero —0,3, y uyerBeproro — 0,34. Haiitu BeposTHOCTh OecriepeOoiHOif
paboThl B TEUCHNE CMEHBI: a) BCEX YETHIPEX CTAHKOB; 0) TPEX CTAHKOB; B) TOJIBKO OJHOT'O CTaHKa; T) XOTs ObI
OJIHOTO CTaHKa.
3. V pebenka umeercsa 10 kaprouek ¢ oOyksamu A, U, O, {1, b, B, P, C, K, I1. Pebenok, He ymeromui 4n-
TaTh, BBIKJIAJIBIBACT B PsIJI MO YeThIpe OyKBBI. HallTH BEpOSTHOCTH TOTO, YTO OH CIIy4aifHO BBUIOKHUT CIIOBO
«BOPI».
4. 'V Ileru tpu mapku u3 ['epmanun, a ase Mapku u3 CIIIA. A y Camu niate Mapok u3 ['epmanuu u Tpu u3
CIIA. Ilers yramma ogHy Mapky y Caiy ¥ monoxui cede B Kiisgccep. A MOTOM Hadajl XBacTaThCsl MOAPYIK-
Ke U HayTaJ BhITalII OOHY MapKy. KakoBa BeposITHOCTH TOro, 4To 370 Mapka u3 CIIIA?
5. Ha cOopky mocTymarT aeTaiu ¢ Tpex aBToMaToB: 25% - ¢ mepBoro aBromara, 45 % - co Broporo, 30% -
¢ Tperbero aBroMara. [leperiii aBroMat pomyckaer 0,1% Opaka, Bropoit —0,2%, Tpetuit -- 0,3%.HaiiTu Be-
POSITHOCTB TOT'O, YTO HECTaHJApTHAsI J€Tallb, IOCTYIUBIIAs Ha COOPKY, C/IeNaHa BTOPHIM aBTOMATOM.
6. Tpu crpenka MPOU3BENU MO OJHOMY BBICTPEITY IO MUIIIEHH. BepOosSTHOCTh TIOpaXXeHUS MUIICHH KaXKIbIM
ctpenkoM paBHa 0.8. HaliTi BepoATHOCTB TOTO, YTO: @) TPH CTPEIIKA IMOPA3sIT MUIIICHB; 0) IBa CTPEJIKa mopa-
34T MUILIEHB; B) TOJILKO OJIUH CTPEIIOK IMMOPA3UT MHIICHB; T) XOTS OBl OJIMH CTPEJIOK MOPA3UT MUIIICHb.
7. JlecATh CTpENKOB CHENali MO0 OJHOMY BBICTpeNy IO MUIIEHH. BeposTHocTh mpomaxa KaxiaeiM - 0,2.
HaiiT BeposSTHOCTB TOT'O, YTO XOTs ObI TPOE MOMAIIH.
Konmponvnasa paboma 3 ywacme 2 «Mamemamuueckas cmamucmuxka»
Lenv: 1. HayunTbes 0OpabaTbiBaTh BEIOOPOYHBIC TAHHEBIE.
2. Ilo3HakOMUTBHCS ¢ BOBMOXKHOCTAMH TakeTa Excel mo oOpaboTke naHHBIX.
Cooeporcanue:
Hana nBymepHasi Bbioopka oobema n=150.
Jy1st 3a1TaHHOTO MacCHBa YKCEIT TIPOBECTH CIEAYIOIIYI0 CTATUCTHYECKYIO0 00paboTKY:
Jas kaxnoi nepemenHoi (st 11 uaTEpBaANOB):
OIPEJIeIUTh pa3Max BBIOOPKH (3amucath GOpMYIy U pe3ylIbTaThl BEIYUCICHHN);
JUIMHY MHTEpBaja (3anucath (OpMYITy U pe3yIbTaThl BEIYHCICHHN);
JIEBYIO U TIPABYIO IPaHHMIIBI HHTEPBAILHOTO psifia (3anucath GOpMYITy U pe3yIbTaThl BEIYUCICHU);
MOCTPOUTH UHTCPBAJIbHBIN P,
HaMTH 4aCTOTHI,
IIOCTPOUTH FUCTOTPaMMYy;
BBIYUCIIUTH TOYCYHBLIC OLICHKMH: BI)I60pO‘IHaH Ccpeans, BI)IGOpO‘IHaH AUCIICpCUs, HCHPaBJICHHAA BI)IGOpO‘IHaH
JICTIEPCHS, UCTIPABIEHHOE BHIOOPOYHOE CpelHee KBaJpaTHUeCKOe OTKIOHEHHE, aCHMMETPHSI, dKCIece (3amucarth Bee
(bOpMyJ'H)I " pEe3yJIbTaThbl BBIQHCHGHHﬁ);
8. MOCTPOUTH AJOBCPUTCIBHBIC MHTCPBAJILI V1A MAaTCMATUYCCKOI'O OXKUAAHUA U CPEAHETO KBAJAPATUICCKOIr0 OTKIIO-
HCHUA reHepanLHoﬁ COBOKYIIHOCTHU ITPU HAACKHOCTAX 0,9 u 0,95, CpaBHUTL UX MJIMHBI U YCTAHOBUTL CBA3b C BCIIUYU-
HOHU HAJACKHOCTH,
9. IIPOBEPUTH ITPABUIIO TPEX CUTM;
10. 10 TUCTOIpaMM€, ACUMMETPHHU, SKCHECCCY, MPaBUITy TPEX CHUI'M BBIABUHYTH I'MIIOTE3Yy O HOPMAJIBHOM pacIipcac-
JICHUH T'CHEPAJIbHON COBOKYITHOCTH,
11.  mpoBepuTh BRIIBUHYTYIO THITOTE3Y IO KpuTepuio xu-kBazapar (ITupcona) ¢ ypopaem sHauumoctu 0,05.

Nk W=

s Ha6opa 2018 r. B COOTBETCTBUHU € YUEOHBIM IJIAHOM IPETYCMOTPEHO:

- 0JIHa KOHTPOJIbHAs paboTa B IEPBOM ceMecTpe (KOHTpoJIbHAs paboTa 1 «DIeMeHThI JIMHEHHOU
1 BEKTOpHOM aireOprl. Hauana MmaTeMaTnueckoro aHaan3a);

- 0JIHa KOHTPOJIbHAsI paboTa BO BTOPOM ceMmecTpe (KOHTpoJibHAs padoTa 2 « DyHKIIUHU HECKOb-
KHUX niepeMeHHbIX. MHTerpain. Jluddepennuanbubie ypaBHEHUS);

- OJIHa KOHTpOJIbHAsi paboTa B TpeTheM ceMecTpe (KOHTpoJpHas padota 3 «BeposSTHOCTH City-
qaifHOro coObITHs. MaTemaTHueckas CTaTUCTHKAY).

3amaHnst KOHTPOJILHBIX pab0T aHAIOTUYHBI TPUBEICHHBIM BBITIIC.

Bbigaua 3amaHuii, npueM KOHTPOJIBHBIX PaOOT MPOBOJUTCS B COOTBETCTBUM C KaJIEHIApHBIM
y4eOHBIM rpapuKOM.

Ouenka Kpurtepuu ouieHKM KOHTPOJIbHOH padoThl
3auTeHo «3a4TeHO0» CTaBUTCS IIpH yCJIOBUU MTPABUIJIBHOT'O BBITIOJTHCHUA BCEX SaI[aHPlﬁ.
He 3auteno Eciu He BEITOIHEHO XOTS ObI OJTHO U3 00s13aTeNBLHBIX SaI[aHPlﬁ, TO CTYACHT IMOJYYAaCT OLICHKY «He

3a4TCHO» U HC JOIYCKACTCA K CEMECTPOBBIM KOHTPOJBbHBIM MEPOIIPUATUAM: 3aUCTy WIH DK3aMCHY
B COOTBCTCTBUU C y‘Ie6HI)IM IIJIAHOM.
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5. MATPHIIA COOTHECEHUSA PA3JIEJIOB YUEBHOM JUCIIUILINHBI K ®OPMHUPYEMBIM B HUX

KOMIIETEHIUAM U OHEHKE PE3YJIBTATOB OCBOEHUMSA JUCIIUITJINHBI

Komnemenyuu Buo
) Ouenka
Komnemenuyuu Loy, uac yueoHwix
Kon-60 Komn. sansmi pe3ynbmamos
Ne, haumenosanue Yacos
Pazoenoe OuCHyUNIUHbL OK-7 | OIIK-2 | IIK-4
1 2 3 4 5 6 7 8 9
1. JIuneiinas 1 BeKTOpHas anredpa 39 + + + 3 39 JIk, I13 kp 1., 3x3aMeH
2. MaTeMaTU4YeCKHUi aHaIu3 167 + + . 3 167 JIk, I13 kp 1, kp 2,
3a4eT
3. Teopus BeposTHOCTEH W Mare- 64 + + N 3 64 JIk, 113 Kp 3, SK3ameH
MaTH4eCKasi CTaTHCTUKA
ececo uacos | 270 90 90 90 3 270 - -
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6. IEPEYHEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA AJ
CAMOCTOSTEJBHOMN PABOTHI OB YUYAIOIINUXCS MO JUCIHUIIJINHE

a) IToaroroBka K JJeKIIMOHHBIM U NMPAKTUYIECCKUM 3aHATUAM

1. barunosa T.I'., EMenbssHoBa H.B. AHanuTtrdeckas reoMeTpusi: METOIMYECKUE YKA3aHUS ISl
MPaKTUYECKUX 3aHATUN U camocTosTeNnbHbIX padot/ T.I'. barunosa, H.B.EmenbsnoBa. — bparck:
bpl'Y, 2017. - 52 c.

2. bexuposa, P.C. Maremaruka. @yHKIIUN HECKOJBKUX NMEPEMEHHBbIX: MeToauueckue ykasza-
nus/ P.C. bexuposa, T.I'. barunosa.- bparck: bpI'Y, 2009. — 51 c.

3. EmenbsnoBa H.B. MnTerpupoBanue pyHkuuii o1HON epeMeHHoM : yueb. nocodue. —
bparck : U3n-Bo bpI'Y, 2013. - 90 c.

4. EmenbsHoBa, H.B. PackpsiTue HeonpeaeneHHocrell B npeaenax: Meroanueckue ykazaHus/
H.B. EmenbsinoBa, O.I". Jlapnonosa. — bparck: bpl'Y, 2009. — 49 c.

5. Jlazape, O.B. Bekropnas anrebpa: Meronuueckue ykazanus / Jlazapes O.B., EMenbsanoBa
H.B. — bparck: bpI'V, 2006.-59 c.

6. JlapuonoBa, O.I'. Maremarnueckasi cratuctuka: yued. mocooue / O.I'.Jlapmonora, C.A.
I'eBpaceBa. — 3-e u3a. nepepad. u gon. — bparck: 'OY BIIO «bpl'¥Y», 2008. — 66¢.

7. HaitmeieBa, O.A. uddepenunansusie ypaBHenus / O.A. IlaiimbimeBa. bparck: bpl'V,
2009. - 168 c.

0) CaMmonoaroToBKa u caMoIpoBepKa

1. barunosa, T.I'. Marematuka. Y. 1: JIuneiinas u BekTopHas anredpa, aHaIUTHYECKas
reoMeTpHsl, Hayajla MaTeMaTHUeCKOro aHaJIn3a. 3alaHus JJIsl CaMOCTOsATeNIbHOM paboTel / barmHoBa
T.I'., JIumyxk E.B.. — bparck: U3n-Bo bpl'VY, 2011. - 133 c.

2. barunosa, T.I'. Maremaruka Y.2: Heonpenenennplii uurerpain. OnpeaeneHHblil HHTe-
rpai: cOopHuk 3aaanuii u tectoB / barunosa T.I'., bekuposa P.C., JIlumyk E.B.— Bparck: 131-Bo
bpl'Y, 2011. —44 c.

3. barunosa, T.I'. Marematuka Y.3: luddepenunansusie ypaBHeHUs. DyHKIIUN HECKOJIb-
KHX MepeMEeHHBIX: cOOpHUK 3a1anuii u Tecto / barunosa T.I'., bexuposa P.C., JInmyk E.B.—
bparck: U3n-Bo bpI'VY, 2012. — 56 c.

4. barunosa, T.I'. Maremaruka: Benenue B matemarnueckuii ananus. Juddepenimans-
HOE UCYHCIICHHE: COOpHUK 3amanuii u TecToB. Yactel, 2 / barunosa T.I'., bekuposa P.C., JIumryk
E.B. — bparck: U3n-Bo bpl'Y, 2014. — 83 c.

5. barunosa, T.I'. MaremaTtuka Y.4: Teopust BepoaTHOCTEN U MaTeMaTUyecKas CTaTUCTU-
Ka: cOopHuk 3ananuii u rectoB / barunosa T.I'., bekuposa P.C., Jlumyk E.B.— bparck: 13x-Bo
bpl'Y, 2014. - 69 c.
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7. IEPEYEHD OgHOBHOfI U JONMOJTHUTEJIBbHOM JIUTEPATYPhI,
HEOBXOJIUMOMU J1s1 OCBOEHUA JUCHUIIJIMHBI

Buo I(om:;ecm-
Ne Haumenoseanue uzoanusn sani- IKIEMNIA- Obecneuen-
mus HoCmb,
(JIx, IT3, 1.:1 Zeof;lzzg_ (3K3./ yen.)
Kp) mT. ’
1 2 3 4 5
OcHoBHasl JuTEeparypa
1. [Tucemennsii, [. T. KoHcrekr ekmuii 1mo BeICIIEH MaTeMa- Vi
> . Kk, 113,
TrKe : moiHb# kype / J. T. ITucemenHslii . - 10-e u3z., ucmp. 43 1
- M.: AUPUC-TTIPECC, 2011. - 608 c. P
2. [lumnayes, B. C. Briciias MaTemMaTHka. y4eOHUK JUTs BY30B /
B. C. Illunaues. - 8-¢ u3., crepeotuir. - M.: Beicmiast mko- JIk, xp 390 1
na, 2007. - 479 c.
3. | Jlapuonosa, O.I'. BekropHas anrebpa B IpUMEHEHHH K JIU-
HEIHBIM 00BEKTaM Ha IUIOCKOCTH M B POCTPaHCTBE: Y ueo. Tk x 31 1
[Toco6ue as By3os / O.I'. Jlapuonosa, A.C. Jlapuonos, O.B. » Kp
Jlazaps. — bpatck: bpl'Y, 2010. — 84 c.
JlonotHUTEIbHASI JIMTEPaTypa
4. Hanxo, I1. E. Briciias MmaTemaTrKa B ynpaXHEHUSIX U 3aa-
gax. B 2 4. U.1 :yueGHOe mocobue mist By30B / I1. E. [lanko, JIx, 113, 38 1
A. T'. Ilonos, T.A. KoxxeBHuKoBa. - 6-¢ u31. - M.: "Onukc 21 Kp
Bek",: Beicmag mkoja, 2003 - 304 c.
5. Hanko, I1. E. Bricuias MmaTeMaTnka B ynpaxHEHUsIX U 3a1a-
gax. B 2-x 4. U 2: yue6Hoe mocobue s By3os / [1.E. Jlanko,
A.T". Tlonos, T.A1. I}g({))KeBHI/IKOBa. - 6-¢ 1/13;[}.] - M.: "Onukc 21 JIK, Kp 296 1
Bek", 2003 - 415 c.
6. | [uckynos, H. C., [uddepenumnansroe u MHTErpaIbHOE UC-
yrcienus. B 2 1. T.1-2 : yueOHoe 1"[00061/16 nist By3oB / H. C. Ik, xp 189 1
[Muckynos. - u3a. crepeorutn. - M.: Muterpan-IIpecc, 2003 -
2004. T.1. -2003. - 415 c.
7. | Huckynos, H. C., luddepenimansHoe 1 HHTErpaIbHOE HC-
yrcienus. B 2 1. T.1-2 : yueOHoe 1"[00061/16 nust By3oB / H. C. Ik, xp 198 1
[Muckynos. - u3a. crepeotutn. - M.: Uaterpan-IIpecc, 2003 -
2004. T.2. -2004. - 544 c.

8. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET» HEOBXOAUMBIX J1JIs1 OCBOEHUA JUCHUIIJIMHBI

1.DnekTpoHHbIi Katajor oubmmoreku bpl'yY

http://irbis.brstu.ru/CGl/irbis64r 15/cgiirbis_64.exe? L NG=&C21COM=F&I121DBN=BOOK&P21DBN=BO
OK&S21CNR=&Z21ID=.

2. DnekrponHas oubnmoreka bpl'Y

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

3. DIIeKTPOHHO-0MOINOTEeYHas cucTeMa «Y HUBepCUTEeTCKast Oudauoreka online» http://biblioclub.ru .

4. DnekTpoHHO-O0MONMMoTeuHas cucrema «M3naTenbcTBo «JlaHby

http://e.lanbook.com .

5. Mudopmarnmonnas cucrema "EnnHoe OKHO A0CTyIa K 00pa3oBaTenbHbIM pecypcam” http://window.edu.ru
6. Hayunas anexkrponnas oudanoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcuterckas nadopmarmonnas cucrema POCCHUA (YUC POCCHS) https://uisrussia.msu.ru/ .

8. HanmoHnanpHas a5ektporHas oudimoreka HOb

http://xn--90ax2¢.xn--plai/how-to-search /.
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9. METOAUYECKHUE YKA3AHUA JIsA OBYYAIOILIUXCA MO OCBOEHHUIO
JUCHUIIJIMHBI

OOyuaromuiics 10JKEH pa3paboTaTb COOCTBEHHBIH PEXUM PaBHOMEPHOI'O OCBOCHHUS JTUCIUII-
JIMHBI. HOHFOTOBKa CTyACHTA K Hp@l[CTOSIHI@fI JICKIITUHU BKJIIOYACT B ceOst pAA BAXKHBIX ITO3HABATCIIb-
HO-IIPAKTHUYCCKUX 3TAIIOB:

— YTCHUC 3aHHCGﬁ, CACIIAHHBIX B IMPOLCCCC CIIyIIaHWSA W KOHCIICKTHUPOBAHHA HpGI[I)IIIYIHCI\/’I
JIEKIIMH, BBIHECEHHWE Ha TIOJIsI BCETO, 4YTO TpeOyeTcs MpH NajdbHEuInel padoTe ¢ KOHCIIEKTOM U
Y4€OHUKOM;

- TexHHU4yeckoe o(opmiieHHE 3amnucell (IoaYepKUBaHUE, BbIJCICHNUE [JIaBHOTO, BBIBOJIOB, JIO-
Ka3aTeIbCTB);

— BBIIIOJHCHUC ITPAKTHYCCKHUX SaI[aHI/Iﬁ npenoaaBaTeid,

— 3HAKOMCTBO C MaTEPHAJIOM TMPEACTOSIIEH JIEKIINH M0 YI€OHUKY M JOTOJHUTEIHHOM JInTEepa-
Type.

AxTHBHas paboTa Ha JIEKIMH, €€ KOHCIIEKTUPOBAHUE, MPOTyMaHHasl, [eJeHANPaBICHHAs, CHC-
TeMaTH4ecKas, a rJIaBHOE - JOOpPOCOBECTHas M TIIyOOKO OCO3HaHHAs TOCHeayromas padoTa Has
KOHCITIEKTOM - Ba)KHOE YCIIOBHE YCIEITHOTO O0Y4EHUS CTYICHTOB.

9.1. MeToanyeckne yKa3aHus JJisl 00yYAIOIMMXCS MO BHITIOJHEHUIO MPAKTHYECKUX 3aHATHI

[IpakTuueckue 3aHATHS O MaTEMAaTHUKE TO3BOJISIET CTYJIEHTY Oojiee TIIyOOKO pa3oOparbesi B
TEOPETUYECKOM MaTepHalIe U ONPEACITUTEL CPEPhI €ro MPAaKTUIECKOTO MpuMeHeHuss. OCHOBHAS 1IETh
MMPAKTUYCCKOT'O 3aHATUA — Pa3BUTUC CaMOCTOATCIIBHOCTU CTYJACHTA. HO)IFOTOBKa K IIPaKTUYCCKUM
3aHATHUSM COCTOHT B IOOPOCOBECTHOM aHAIHM3€ TEOPETUUYCCKOTO MaTepHalia, COCTABICHUH KPAaTKUX
CIIPaBOYHHKOB, CJIOBAPUKOB, CXEM, AJITOPUTMOB. KpOMe TOIr0, BCC JOMAIIHUEC 3aJJaHUA K IIPAKTHYC-
CKOMY 3aHATHUIO JOJI?KHBI OBITH BBITIOJIHECHBI, 00 IMOATOTOBJICHBI BOITPOCHI ITPEIIOAaBaTECIII0, pac-
KPBIBAIOIINE TPYAHOCTH B OCBOCHHUH yIeOHOTO MaTepuraa.

IIpakTnyeckoe 3ansarue Nel JleiictBust Hag Matputamu. Beruncinenue onpenenureneid. Pemenue
CUCTEM JIMHEMHBIX ypaBHEeHMI MetonoMm Kpamepa, meromom I'aycca. [IeficTBHsS Halx BEKTOpAMH.
CkansipHO€, BEKTOPHOE, CMEILIaHHOE MTPOU3BEIEHUE BEKTOPOB.

Lenb: 1) HaydyuThCs BBINOIHATH JEHCTBUS HAJl MaTpULIAMU, BBIYUCIIATH ONPEACITUTENN, PElaTh
CUCTEeMbl JIMHEHHbIX ypaBHeHUN MeroaoM Kpamepa, meronom I'aycca. 2) HayunTbes BBINIOJIHATH
JNEUCTBHS HAJl BEKTOPAMM, HAXOIUTh CKAISIPHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEICHUE BEKTOPOB.

3aganue 1 BrImoaHUTE ACHCTBUS HAJl MaTpUIIAMU

2 3 I -20 5 1 -2 -5 3 1
1) A+5E A= 3 -9 ;2) SA-3B+2C 4_| 3 5 1lg=l-3 2 7 l'c=|2 0o 5
-1 2 4 4 0 -1 6 4 2
3ajianue 2 BelyucauTh onpeaeauTen BTOporo nopsiika
3 1 2 . cosa sinoc_3 gfp 1] X x—1
-3 -4 " |-sina cosa| |-1 tgB|  |x*+x+1 x°

3azanue 3 BoluMCIuTh ONpeAeTuTeNd TPETHEro MopsIKa
3 2 -1 2 1 3 I 11 0 x O

D=2 2 30:215 3 2:31 2 3:4lx 1 x:
4 2 -3 |1 43 136 0x0

3ananue 4 Pemuth cucteMy nuHEHBIX ypaBHeHU MmeTogoM Kpamepa u metonom [Maycca

—2x, =3x, +x;,=-7 2y+z+3x=1 xX+2y+z=8
Dy x +2x,=3x; =14 ; 2)36x+4z+5y=-2; 3){3x—-2y—-3z=-5
- X, — X, +5x; =18 7z+8y+9x =3 3x-4y+5z=10

3ananue 5 PemuTh crefyroniye 3a1auu, UCHOJb3ys MpaBuiia IeHCTBUN HaJl BEKTOpaMH, (pOPMYIIbI
CKaJIApHOT'0, BEKTOPHOI'0, CMCIIAHHOTO IMTPOMU3BCIACHUA BEKTOPOB.
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1. JlaHbI BepIIUHBI TPEYTOJIbHUKA A(_1,2,4), B(_4,2,0), C(3,_2,1)_ OrmpenenuTh ero BHYTPEHHUN yroil pu Bep-
muHe B.

2. JlaHbl BEKTOPHI G = 3] —j —];,[; =7+ ] —5/;,(_:' =3/ — 47 +12k%. BEIMHCIUTE . (G +[;) .

3. YOpocTuTh BhIpasKEHHE (2; - j) . ] + (} - 2];) . l; + (; — 2];)2-

4. PacKpbITh CKOOKH M YIIPOCTHTDH BHIPAKCHUS: a) 2;(] X 1€ ) + 3](; X l; ) + 4/€ (; X j),

5. Cuma 7_( 45) IPWIOKEHA K TOUKE j7(4,2 3). OTPENEINTH MOMEHT 3TOH CHIIbI OTHOCHTENBHO TOUKH (32, 1)-
6. JlaHBI TOUKU A(],2 ,O), B(3 ,O,—3)C (],3 ,—1), Beraucnuts miomans tpeyronsauka A BC .

- — —

7. Onpenenuth, KaKOH ABIISAETCA TPOHKA 5 p ¢ a)c_i = k,b =1 ,E = ], 6) d = ;,b = k,E = j;

— -

B =3 +2/,b={-1,04},6=-3+j+k;nd =i + j,b=j,c=k;
wa=i+j,b=0—j,6=7;0d=1{2,-13",b=5 +3},6={-LL1}.

8. YCTaHOBHTb, KOMILIAHAPHBI JIH BEKTOPHI Zi,E,E ,ecmn: ) g =4{2,3,—1} ,l; ={1,-1,3},¢ ={3,-1,-2};
0d ={3,-21},b ={2,12},¢ ={3,-1,-2};

9. Jloxa3aTb, UTO TOYKH A(1,2,—1), B(O,I,S), C(—1,2,1), D(2,1,3), JIe)KaT B OJHOM IJIOCKOCTH.

10. Boruncants 06beM TeTpasapa, BEpLIMHBI KoToporo Haxomares B Toukax A(2,—1,1),B(5,5,4),C(3,2,—1), D(4,1,3).

[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUUIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a/1aHuii; 2) BBIMOIHATH 33/1aHUs IPAKTUUECKOTO 3aHATHS aHAJIOTMYHO.
PopmMa OTYETHOCTH: BBINIOJIHUTH 33JJaHUE B TETPAAU U IOKA3aTh IIPEIOAABATEINIO.

3aaHus UL CaMOCTOSITEILHON PabOThL:
3aganue 1 BoImoaHUTE ACHCTBUS HAJl MaTpUIIAMU

1 2 (0 =1 -2 3 1 1 -2 -3 2
D ' Dls 4 oo -3 1 [P 2 TN o3
3 4)\1 2 2 -2 0
2 -1 -5)|4 -4 5
3asanue 2 PemuTh ypaBHEHHUsI, UCIIONIb3YS IIPABHIIa BEIYMCICHUS OIIpeIeanTeNei

3—x x+2 sin2x —sin3x x 12
_ . _n. 2 1
1) =6; =0:3)| 3 1 —1l=
x+1 x-1 cos2x cos3x -1 3
x-5 1 1

3amanue 3 Pemuth cucremy IMHEHHBIX ypaBHeHUH MeTo10M Kpamepa u metoaom ["aycca
3x+2y=5 5 X +X, +x,=3 3 X, —x, =-1
6x+4y=10" 2x, +2x, +2x, =6 2x, —2x, =5
3amanue 4 Pemuth crnemyromue 3aaaud, UCIIOIb3Ys MTpaBuiia ICUCTBUN HaJ BEKTOpamMu, (GOPMYIIbI
CKaJIApHOT'0, BEKTOPHOI'0, CMCIIAHHOTO IMTPOMU3BCIACHUA BEKTOPOB.
1. Haiity 3nauenne { 1pu KOTOPOM BEKTOPHI ¢ = {2’—1’5} ,b = {t,4’2} ,C = {I,O,—l} 00pa3syroT JIEBYIO TPOHKY, a
00beM MapaJliesenuIesa, IOCTPOCHHOrO Ha HHUX, PaBeH 33ky6.eo.
2. TTocTpouTs IpaMUIy C BEPITMHAMHI A(5’230)’ B(2,5,0), C(1’2’4)’ 0(0’0’0) M BBIYUCIIUTE €€ 00bEM, IIIOIAIh
rpaHu 4BC W BBICOTY, ONYIIEHHYIO HA 3Ty TPaHb.
PeKOMeHHaHI/H/I O BBIIOJHEHUIO 3aJaHni U IOATOTOBKE K ITPAKTHYCCKOMY 3aHATHUIO.
PaCCMOTpCTB MIPHUMCEPLI BBINIOJTHCHUA aHAJTIOTMYHBIX SaI[aHI/IfI, INPUBCACHHBIC B JICKIUAX, B OC-
HOBHOU U JIOTIOJIHUTENBHON uTeparype. [[oAroToBUTh BOIPOCHI MPENOAABATEINIO.
OcHoBHas nuTeparypa

[Tucemennsriit, 1. T. KoHcnekt yiekiuii mo BeIciiel MmateMartuke : moyHbid kype / 1. T. Ilucemen-
HbIH . - 10-e u3a., ucnp. - M.: AUPUC-ITPECC, 2011. - 608 c.

JlononHuTEnbHAS IUTEPATYypa
Hanxo, I1. E. Beiciast MmatemaTHka B ynpakHeHUsX u 3aaa4yax. B 2 1. Y.1 :yueOHO€e mocodue mist By30B / 1.
E. Hanko, A. I'. ITonos, T.4. KoxeBHuKOBA. - 6-¢ u31. - M.: "Onuke 21 Bek",: Beicmas mkona, 2003 - 304 c.
KoHTpOoJIbHBIE BOMPOCHI JIJISI CAMOTIPOBEPKHU
1. Kakue neficTBUs HaJl MaTPUIIAMUA MOXHO BBIMOJIHATE? 2. Kakue (GopMysibl HCHOIB3YIOTCS IIPH BBIYKCIIC-
HHUH CKAJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO TIPOU3BEICHIS BEKTOPOB?
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IpakTnuyeckoe 3ansarue Ne2 [Ipenen ¢pynkuun. AcuMnrorsl rpaduka Gpynkuuu. IlpaBuna nug-
¢depeHuypoBanus U Tabauua npousBoaHbIX. MccnenoBanue QyHKIMU U [IOCTpOEHHE ee Trpaduka.
Kpussie 2-ro nopsaka. Yactaele npousBoHbie 1-ro u 2-ro nopsaka, Haubomnpiiee 1 HauMeHbliee
3HaueHue QYHKIHMH JIBYX IEPEMEHHBIX B 00JIaCTH.

Lenb: 1) HayuyuThCSA BBIUUCIATH Npefen GyHKIUH, HAXOAUTh ACUMOTOTHI. 2) HayYUThCS HAXO-
JIUTh TPOU3BOJIHYI0 QYHKIMU M NMPUMEHATh NpaBuia AuddepeHupoBanus. 3) OCBOUTH ajro-
PUTM HcclieloBaHUs QYHKLIHMHU U HAYYUTHCS CTPOUTHh MakKeT rpaduka QyHKIUU B COOTBETCTBUU
C MPOBEACHHBIM HCCle0BaHUEM. 4) HAYyUUThCSI CTPOUTH KpuBBIE 2-ro nopsaka. 5) Hayuutbes
HAXOJHUTh YaCTHbIE IPOU3BOJHbIE U HauOOJblIEE U HAaUMEHbIIEe 3HaYeHHE (YHKIHMH JBYX Iepe-
MEHHBIX B 00JIaCTH.

3aganue 1 Beruncnute npenest

. 2n+1 3n+1 . x?-=3x 4x? 1+2x+x°
Llim-— 2lim,, —; 3lm—=—y 4limz— Slim - = ¢
6. 1; 10x> —x—6 At x> +1 8. i 2x+6 9. 1i 20x> —5x+4

lmT TS 1My o) }El—3x Txioor M

3ajanue 2 Jlns yka3aHHbIX (QYHKIUI HAWTH aCUMNOTOTHI, HAUTHU MPOU3BOJHBIE, HCCIEA0BATh, IMO-

CTPOUTH UX I'paduKu
3 2

x x° +1 x°+1 2x+1
) y= 2)y= - 3y y= Hy=+l-x> 5y

1+ 3x? 2x+3

3ananue 3 [locTpouTh KpUBbIE BTOPOTO MOPSIIKA
Lx>+y>=2x-2y-2=0 2.x°—4y> -8x-16y—-16=0 3.2x> —4x—y+11=0

4. x=2++/6-3y" +6y 5.y:—2+w/5+(x+4)2 6. y=1-24x+1

3ayanue 4 HaiiTu yacTHble MPOU3BOJIHBIE

1w =2yx + 32322 4y =2 7. r = p’sin*

y y P (Y

y ¥ x x -z

1. z=arctg 5 Su=—-—— S u=e’ +e”’
1+x y y

Lu=x-y)(x—z)(y—2z) 6. 2= 9. u = e™sin 2

X

3ananue 5 Halitu HamOoJsbliee 1 HaUMEHbIlIee 3HaUeHHE (PYHKIMU ABYX MEpPEMEHHBIX B 001acTu
1) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(x-1)"H(y+2)*
2) I 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=Tx+dy 6) 14-z=(x-2)*+(y-1)*
3) [I: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-3y 6) z+5=(x+1)*+(y-2)’
[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLIHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTHUECKOT0 3aHATHS aHAJIOTHYHO.
dopma OTYETHOCTH: BBINIOJIHUTD 33JJaHU€E B TETPA/IU U MOKa3aTh IPEIo1aBaTeio.
3ajiaHus Ui CaMOCTOSATENbHON pabOThI:

3aganue 1 Berunciours npenenm

1 x> +1 1 x2—6x+5 1 3x? —6x 1 -9x+14 1 x?=5x+6
My —s Mo MMy }El Pog M=
x> =27 2 arcsin x 3sin x

lggl NT—x —+lx lx_,o 3tg2x 1}_1,%’1 arctg2x

3ajanue 2 Jlns yka3aHHbIX (YHKIUI HAWTH aCUMNOTOTHI, HAUTHU MPOU3BOJHBIE, HCCIEA0BATh, IO-

CTPOUTH UX I'paduKu
2 4

X X X
Hy=x"=-3x 2)y= 3y y= 4y y=
)Y )Y 1+ x? )Y 4—x? )y X
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3ananue 3 [locTpouTh KpUBBIE BTOPOTO MOPSIIKA

L x>+ —6x+6y+2=0 2 x=-4—-4/5-5y>-20y 3.2x7 —y? —12x+6y+7=0
4. y=1-24Jx*—4x+6 :_2+‘/y25 6. 2 +2y—6x+25=0

3ajianve 4 Haiiti yacTHBIE IIPOU3BOIHEIE g_z u % pyuxyuu 3x> +2y—5xz° +2yz+3z=7
x

o’u 0’u y
> =0, ecu u=arctg —.
ox oy X
PexoMeHnanmu rno BbINOJHEHUIO 3aIaHUM U MOJITOTOBKE K MPAKTUYECKOMY 3aHSATHIO:
PaCCMOTpeTB IMIPUMEPLI BBINTOJIHECHUA aHAJTOTMYHBIX SaI[aHI/Iﬁ, IMPUBCACHHBIC B JICKIIUAX, B OCHOBHOH U
JIOTIOJIHUTENIbHOU JIuTepatype. [loAroToBUTh BOMPOCH! MPETO1aBaTENIO.
OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yeknuii mo Beiciieid mateMartuke : moyHbid kype / 1. T. Ilucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPMC-TIPECC, 2011. - 608 c.
JlononHuTENbHAS IUTEPATYypa
Hanxo, I1. E. Beiciias marematuka B ylpakHeHUsAX U 3a1adax. B 2 4. YU.1 :yuyebHoe nocobue ais
By30B / II. E. lanko, A. I'. [ToroB, T.5. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bek",: Beicuras
mkoJta, 2003 - 304 c.
KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU
KaxoB nopsiiok neiictBuii npu BeraucieHuu npenena? Kakue MmatemMaTHdeckre HEONpeneIeHHOCTH CYIIecT-
By1oT? ChopMynupyiiTe npaBuiia ajisi PaCKPhITHS HEONPEACICHHOCTEH. 3anuIInuTe TaOIHIly POU3BOIHBIX U
npaBwia auddepennupoanns. KakoB anroputM uccienoBanus GyHKIUU? B yem oTiMyMe HaXOXKICHUS
YaCTHBIX MPOU3BOIHBIX (PYHKIMH HECKOJIBKHX IMepeMeHHBIX? KakoB MOpsIoK NeHCTBUI NPU HAXOXKICHHH
HanOOJbIIEro U HAMMEHbIIEr0 3HAaYeHHsI (PYHKIIMU IBYX TIEPEMEHHBIX B 3aJlaHHOM 00iacTu.?

3amanue 5 [1okaszate, 4TO

Ipakruueckoe 3anaTue Ne3 Heonpenenenuslii nHTerpan. Merosa 3ameHbl nepeMeHHOW. MH-
TerpupoBaHue Mo 4acTsaM. MHTerpupoBanue crnenuaabHbIX KiaccoB GyHKuui. OnpeneneHHbI
nHTEerpai. I'eomerpudeckne NpuitokKeHNs ONPEICICHHOTO UHTErpala.

Henb: 1) Hayuutbea HaxoAuTh HEONpEAEIECHHBIH UHTETPall, IPUMEHITh METO]I 3aMEHbI IIepeMEH-
HOM M METOJ HMHTErpupoBaHus MO yacTsM. 2) OCBOUTh MHTETPUPOBAHUE CHELMAIBHBIX KIacCOB
¢byukuuil. 3) HayunTbes BBIUMCIATH ONpeAeieHHbIH uHTerpai. 5) Hayuutbcst npuMeHsTh reomMeT-
pUYECKHE MPUIIOKEHHS OIIPEACIIEHHOIO HHTErpaIa.

3aznanue 1 Haiitu HeonpeeneHHble HHTETPalbl

1. J.x3dx 2. J.xdx 3. J.dx 4. jd(sinx) 5. jd(arctgxz) 6. j\/x_de 7. jd—])f) 8. J’ﬂ
X

9-]3\/‘1)‘7 10I3xdx 11.I(x2+2x+§jdx 12jx_ dx 13](12\/5—3{/})1& 14I(ﬁx—1)2dx

3asnanue 2 HaiiTu HeomnpeieieHHbIe HHTETPAJIbl, UCIIOJIB3YSI METO/] 3aMEHBI [IEPEMEHHOMN

xdx xdx x> dx S5x +3)dx xdx x’dx
i e e SO Y 6 |
-k Xt e2s R T E e N T
3xdx 352 4 ) xdx dx e’ dx (2x —8)dx
—_— VS5x" —=7d S5x°d
J‘7—4x2 jx ) ) J.xcos e J'e(”‘4 jX2+6X+13 J’«/1+e"+ez" V-x-x

cos xdx In xdx (B3x—-6)dx (x+3)dx
J I 7=

sin” x —6sin x +12 jx\/1—4mx—m2x 2 _4x+5 j\/x +2x+2 j\/4x—x2

3ananue 3 HaiiTu HeomnpeieneHHble HHTETPaJlbl, UCIOJIb3YSI METOl HHTETPUPOBAHUS 110 YaCTAM
. . 4—
jxezxdx J-xarctgxdx J.ex sin xdx J.hl(x2 +1)dx '[ xdx Jarcsm xdx J.e * cos2xdx J.\/ x In xdx

COS X

J. x” cosxdx J. arcsin ol J. arctg~2x —ldx J. cos(In x)dx

N
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3ananue 4 HTerpupoBath crielualbHbIe KIacChl (PyHKIUN

X x+2 3x° +2x+1
d. d.

Ix—zx Ix3—2x2 g j(x+1)2(x2+1) I\/E

cos’ xdx J- dx

J- x+1 J-x+\/—+\/_
\/3x+1 x(1-¥x)

4 .
J.cos xdx J.smzxcos3xdx J.

2
sin” x X 53X

sin —cos” —
2 2

3asanue 5 BoruncnuTh onpeneaeHHbIi I/IHTerpan

1.jxexdx 2. Jl.l;zxzdx 3.jm
0 J3 X 1

dx4J.

sin/xdx 5. J'\/_i

3ananue 6 IlocTpoiiTe durypy, orpaHHYeHHYIO 3aJaHHBIMU JIMHUSAMU U BBIUMCIUTE ILIOMIAb ITOU
¢burypsl, 00beM QUryp, NOJy4eHHBIX BPALIEHUEM BOKPYT KOOPJMHATHBIX OCEH.

Ly=(@x-1)?x=0:x=2;y=0. 4.4x-D=y"1y=-l;(y=2-)x=2;x=5.
2. y=-x*+Tx—6;x=2;x=4; y=0. 5. y=-x"; y+x+2=0.
3.y=e; y=e"; x=1.

[lopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUIO U PaCCMOTPETh MPHUBEAECHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTHUECKOT 0 3aHATHS aHAJIOTHYHO.

®opmMa OTYESTHOCTH: BEITIOJIHUTH 3alaHuEC B TCTpaau 1 1IOKa3aThb IMPErogaBaTeCiiro.

3ajiaHus Ui caMOCTOATENbHON paboThl: HaiiTu Heonpe ieieHHbIE U ONpeIeTICHHbIE HHTETPaJIbl

3x*dx 5+In’ x arcsin x + x
x(x*+D%dx [(x+3)Y(x* + 6x—25)° d dx
f fecs o4 e e
| arcsin x I dx i dx I cos 2xdx i dx j dx T dx
1-x° 243x=2x> Tx*+6x+13 “4+cos’2x yx° -3 Jx’-3 x’-3

PexoMeH1a1iy 10 BBINOJIHEHUIO 33/1aHUN U IOJATOTOBKE K IPAKTUYECKOMY 3aHSTHIO:

PaccmoTtpers nmpuMepbl BBINOTHEHUS aHAJIOTUYHBIX 3a/IaHHM, NTPUBEICHHBIC B JIEKIMAX, B OC-

HOBHOU U JOTIOJHUTENBHON auTeparype. [IoAroToBUTH BOPOCHI NPENOAABATEINIO.

OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yiekiuii mo BeIciield mateMatuke : moyHbid kype / 1. T. Ilucemen-
HbIit . - 10-¢ w31, ucnp. - M.: AUPHMC-TIPECC, 2011. - 608 c.
JlononHuTEnbHAS IUTEPATYypa

Hanxo, I1. E. Beiciias marematuka B ylpakHeHUsAX U 3a1adax. B 2 4. U.2 :yyebHoe nocobue asus
By30B / II. E. lanko, A. I'. [TomoB, T.S. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bek",: Breicuras
mkoJta, 2003 - 304 c.
KoHTpoJIbHBIE BONIPOCHI JUISI CAMONIPOBEPKH
Hanumwure Tabnuiy u cBoiicTBa uHTErpanoB. Kak BbINOJHAETCS METOJ 3aMEHbI IEPEMEHHON B UH-
Terpajne? Hanumure GopMyay MHTETpUpOBaHUs MO 4yacTaM. Kakue 0coOEHHOCTH METOJla MHTErpu-
pOBaHMS MO YacTsAM MOXHO Ha3BaTh? Kakue crnenuanbHble Kiacchl (QYHKIUN BBIACISAIOT MPU HH-
TerpupoBaHuu? YeM OTIIMYAIOTCS HEONPEJEIECHHBIN U ONpeesieHHbI naTerpai? Yrto Ha3bpIBaeTcs
KpUBOJIMHEWHOM Tpanenueit? Kak HaliTH miioniaib KpUBOJIMHEWHOM Tpanenuy.

IpakTnyeckoe 3ansaTue Ned Jlupdepenuuanbuble ypaBHeHus 1-ro nopsiaka. JIuHelHbsle 0J1HO-
poansie nuddepeHInanbHbIe YpaBHEHUS 2-TO MOPSAIKAa ¢ MOCTOSHHBIMU Kod(duimentamu. JIu-
HelHble HEOJHOPOHbIE nuddepeHIaTbHble YpaBHEHUS 2-T0 MOPSAAKA C MOCTOSHHBIMU KO3 Qu-
LUEHTaMHU.

[lenp: Hayuutbecs ompenensTs TUN Au(EepeHINnaIbHOTO ypaBHEHHS, BbIOMpPATh CHOCOO €ro
pelieHus1, pemaTh, 3alUChiBasi OTBET B TpeOyeMoit hopme.
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3aganue 1 Onpenenuts TUNbL TuddepeHIaNbHbIX YpaBHEHUM 1-ro mopsaka u pemuts ux. s
Ka)/I0T0 3aIKcaTh 00Iee pelieHue.

1. x*y +y=0, 6. 2y/\/_:y, y(4)=1 1.y —y=e"

2. (1+ y*)dx = (1+x%)dy, 7.y :2\/;h1x, 12.xy) +y=Inx+1

3. (xpt +x)dx+(y—x*y)dy =0, 8 (1+y*)dx—xpdy =0, 13. y/+1_2xy:1

4. e’(1+x*)dy —2x(1+e’)dx =0, 9. 2\/;dx: dy 14. ' cosx — ysin x = sin 2x
5.x+xp+y (y+xy)=0, 10. y'tgx—y =1 15.y/+27y:e:

3aganue 2 Onpenenuth TUNBL TUpdepeHIIMaNbHbIX YPaBHEHUM 2-T0 Mopsaka U pemuTts ux. s
Ka)</I0T0 3aIKcaTh 00Iee pelieHue.

Ly" =5y +4y=0, 7. 9" —4y =8’ 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 154y =3y" -y =0
4y 42y +5y=0, 10. " +y' =2y = 6x 16. y" =5y’ +6y =13sin 3x
5.y —5y" 48y —4y=0, 11.y" +2y +y=e* 17. y" +4y =3sin 2x

6. v —16y =0, 12,y =2y =xe™ 18. " +y=xcosx

[HopsaoK BBINOJHEHUS: 1) MPOYUTATH JIEKLUHIO U PaCCMOTPETh MPHUBEACHHBIE B JIEKIUU 00pa3Libl
pelIeHus 3a/1aHuii; 2) BBIMOIHATH 33JaHUS IPAKTHUECKOT O 3aHATHS aHAJIOTHYHO.

®opma OTYECTHOCTH: BEITIOJIHUTH 3alaHuEC B TCTpaau 1 MOKa3aThb IMPErogaBaTeCiiro.

3ajiaHus Ui CaMOCTOATENbHON paboThl: OnpenenuTs TUIb AU PepeHIuanbHbIX YpaBHEHUN U

pemuTh ux. s kaxaoro 3amnucarh 0011Iee perieHne
2

2 1+ y° d d
1. 3x dx + 3y dy=0 2 S A dy=0 3. AL A dx2+ ziy =0
X +5 vy +5 Mxl+1 y xInx tgy I+x° y +1
In d .
s gy =B 6 2y 43y =eFcosx 7. y" —3y' —10y = sin x + 3cosx

v cosx

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*

PexoMeH/1aIiu 1o BBIMOJIHEHUIO 3a/IaHUI ¥ [IOJITOTOBKE K MPAKTUYCCKOMY 3aHITHIO:

PaccmoTtpers nmpuMepbl BBINIOTHEHUST aHAJIOTMYHBIX 3a/IaHUM, ITPUBEJICHHBIE B JIEKIHIX, B OC-
HOBHOU U JIOTIOJIHUTENBHON uTeparype. [[oAroToBUTh BOIPOCHI PENOAABATEINO.

OcHoBHas nuTeparypa
[Tucemennsiit, 1. T. KoHcnekt yiekiuii mo BeIciiel mateMmartuke : moyHbid kype / 1. T. Ilucemen-
HbIH . - 10-e u3a., ucnp. - M.: AUPUC-TTPECC, 2011. - 608 c.

JononHuTenpHAs IUTEPATypa
Hanxo, I1. E. Beiciias marematuka B ylpakHEHUAX U 3a1adax. B 2 4. U.2 :yyebHOoe nmocobue asus
By30B / II. E. lanko, A. I'. [TomoB, T.S. KoxxeBHukoBa. - 6-¢ u3f. - M.: "Onukc 21 Bek",: Breicuras
mkoJta, 2003 - 304 c.

KoHTpoJibHBIE BOIPOCHI JUISl CAMONIPOBEPKHU

1. [Mepeuncnure Tumsl quddepeHIanTbHIX YpaBHEHHI IEPBOTO MOPSIIKA.

2. 3anmummTe OO BT KaXKI0T0 THIA qrudQepeHInaTbHbIX YpaBHEHHH EPBOTO MOPsIIKA.

3. Kakoii crioco6 pelieHus: COOTBETCTBYET KKJOMY THITY TU(PepeHINAILHBIX YpaBHEHUH 1-r0 opsiika.
4. 3armummTe GOPMYITBI ISl pelieHus U epeHIHaIbHBIX YPaBHEHUI BTOPOTo MOpsiIKa.

5. Uto Ha3biBaercs mudpepeHInanbHbIM YpaBHEHHEM ?

6. Uto HaspIBaeTcs o0IIMM perieHreM quddepeHInaabHbIX YpaBHEHU?
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IpakTnyeckoe 3ansaTue NeS DnemeHTsl KoMOMHaTOpHKU. Kiaccuueckoe omnpenesneHrue BeposiT-
HocTH coObITus. [IponsBenenue u cymma coObituii. Anredpa coopiTuii. @opMyiia OJTHOM BEpPOSIT-
HOCTH U popmyna baiieca. HezaBucumble noBTopHble ucnbiTanus. CinydaiiHas BennunHa. OyHKIus
pacnipeneneHus U QYHKIHS TIOTHOCTH pacrpesesieHus. YNCIOBbIE XapaKTePUCTUKH CIydailHOU
BEJIMYMHBI. 3aKOHBI paclpeaeeHus ClydaiHO! BETUYUHBI.

Henb: HayunTbcss NpUMEHSATh IPU PELICHUM 3a7a4 3JEMEHTbl KOMOMHATOPUKH, KJIACCUYECKOE
oTpe/ieJICHuEe BEPOSTHOCTH COOBITHSA, TEOPEMBI MPOU3BEACHUE U CYMMBI COOBITHI, (HOPMYITY TOJI-
HOH BeposiTHOCTH, (popmyny baiieca. PaccmoTpeTs ciydaiiHble BEIMUMHBI pa3HbIX BUJOB, UX QPYHK-
MU pacnpeneneHus, GQyHKIUHU MI0THOCTH. HayduThCcsl HAXOIUTh YMCIIOBBIE XapaKTEPUCTUKHU CITy-
YallHOM BEJIUYHMHBI U COCTABJIATH 3aKOHBI PACIIPEICIICHNS] CIIy4aliHOW BEJIMYNHBI.

3ananue 1 Pemuts 3a1aun

1) 8 pa3nMUHBIX KHUT PacCTaBIAIOT HayAady Ha OAHOH monke. HaliTu BepOsSTHOCTH TOTO, YTO JIBE OMpe-
JefIeHHbIe KHUTH OKaXYTCs PAIIOM.

2) BeposiTHOCTD MOpa)keHusl MUIIIEHH JIJIsl HEKOTOPOro cTpenka paBHa 2/3. Eciu npu nepBoM BEICTpene
3a(pUKCHPOBAHO TOMAJaHUE, CTPEIOK IMONydaeT MpPaBO HAa BTOPOW BBICTPEI 1O IPYroi MuiieHdu. BeposT-
HOCTbH TTOpaKEHUsI 00enX MHUIICHEH npH ABYX BhicTpenax paBHa 0.5. Haiiaure BeposSTHOCTh MOpPasKEeHHS BTO-
POl MUILIEHH.

3) /IBoe UrpatoT B UTPY: U3 SIIMKA C TpeMs OelbIMU U 4 YEpHBIMH IApaMH ITO0YEPETHO HayAady BbIHU-
MaloT mapkl 0e3 Bo3BparieHus. [Io0eUBIIUM CUUTAETCS TOT, KTO MEPBBIM BHITALIUT Oenblil map. Haitu Be-
POATHOCTD BBHIMTPHIIIA JUTSI UTPOKA, HAYMHAIOIIETO MEPBBIM, U JUISI UTPOKA, HAYMHAIOIIET O UTPY BTOPBIM.

4) Cpenu mocTymnamwmmx Ha cOOpKy aeraiei ¢ nmeproro cranka 0.1% OpakoBaHHBIX, co BTOporo - 0.2%,
¢ Tperbero - 0.25%, ¢ gyerBepToro - 0.5%. IIpon3BOANTENBHOCTH WX OTHOCATCS Kak 4:3:2:1. Basitas Haymagy
JleTaJIb OKa3anach CTaHJapTHOM. HailauTe BEpOATHOCT TOrO, YTO OHA U3TOTOBJIEHA HA TPETHEM CTAHKE.

3azjanue 2 B crienyromux 3agayax cOCTaBbTE 3aKOH paclpeiesieHus JJs CllydailHO! BeTWYUHbI X,
MOCTPOMTE MHOTOYTOJIbHUKH PACIIPENICTICHUS], HAWUTE YNCIOBBIE XapaKTEPUCTUKH.

1) Uzyuaercst paboTta Tpex HE3aBUCHMO YCTaHOBJICHHBIX TEXHHUYECKHX YCTPOKWCTB. BeposiTHOCTh TOTO,
YTO B JIaHHBI MOMeHT paboraer mepoe — 0,2, Bropoe — 0,4, Tperbe — 0,8. a) ciny4aiiHas BenuuuHa X —
YrCciI0 paboTaloMKX B JAHHBIH MOMEHT YCTPOWCTB; 0) ciydaliHas BeTMYMHA X — YMCIIO HE paboTaromux B
JAHHBIM MOMEHT YCTPOKCTB.

2) Y macrtepa B 00yBHOI MacTepckoil uMeercsi 8 map o0yBH, U3 KOTOPBIX 5 TPeOYIOT CMEHUTh HAOOWKH.
Macrep He misaas OepeT OuepefHyI0 Mmapy W, €CliM OHa He TpeOyeT CMEHWUTh HaOOWKH, WJET MUTh 4Yai.
Crydaiinast BennyuHa X — 4HUCIIo nap 00yBH, IPOCMOTPEHHON MacTepOM JI0 TIEPBOTO YaCTTUTHS.

3) Monera Opomiena nsaTh pa3. CiaydaiiHas BennauHa X — 9MCIIO BBIAJeHU repoa.

4) UrpanbHblil KyOHK OpoliieH Atk pa3. CiiyyaiiHas BeTu4rHa X — KOJIMYECTBO BhINaJAcHUH unca 2.

5) Ilocme otBera CTymEeHTOM II0 OWJICTY SK3aMEHATOp 3aJaeT JOMNOJHHMTENbHBIE BOMPOchl. OH
MpeKpallaeT 3agaBaTh BOMPOCHI, KaK TOJIBKO CTYAEHT HE 3HAeT OTBETa Ha BOIpoc. BeposTHOCTH OTBeTa
CTYIICHTOB Ha JOMOMHUTENbHBINA Bompoc 0,9. Cioyuaiinas BeruanHa X — 9MCII0 33IaHHBIX BOITPOCOB.

6) B ckiaackoM MOMEIeHHH HaXOauTcs 12 TereBu30poB, U3 KOTOPhIX 4 nedekTHbI. M3 ckiana BEIHOCIT
IIECTh MEPBbIX MOMABIIUXCS TeneBu30poB. CiaydaliHas BennynHa X — 90 JIeEeKTHBIX TEIEBU30POB CPEIH
BBIHECEHHBIX.

7) BeposITHOCTD MOTYYHUTH MOJOKHUTEIHHYIO OLEHKY Ha MOBTOPHOM 3K3aMeHE 110 TEOPHH BEPOSTHOCTEH
JUIA CTYJIEHTOB IepBoi rpymnmnsl paBHa 0,4, a amst cTyaeHTOB BTopoil rpynmnsl — 0,7. Ha mepesk3aMeHOBKY
MpHUILIH 3 CTyAeHTa W3 MepBoil rpynmnsl U 2 u3 BTopoi. CiydaiiHas BenmudynHa X — cyMMa IOJy4eHHBIX
TTOJIOKUTENBHBIX OLIEHOK.

8) 13 xomoel B 36 kapT Oepercs 5 kapT. CiaydaitHas BemrmunHa X — YUCIIO TY30B CPEIH B3ATHIX KapT.

9) Ha nBuratene ycraHoBieHbl 4 CBeYM 3a)KUTaHUs, KOTOpbIE HE3aBUCHUMO JAPYT OT JIpyra MOTYT
BBIXOJJUTH M3 CTPOS B TEUEHHE ONpEACICHHOr0 BpeMeHH. HanexHocTh (BeposITHOCTh 0€30TKa3HOH paboThI)
KaXIoi cBeun onamHakoBa W paBHa (,9. Ciydaiinas BenuurHa X — KOJMYECTBO CBEUCH, OTKA3aBIIMX B
JAHHBIN MPOMEXYTOK BPEMEHH.

10) Ha nBurarene ycraHoBieHbl 4 CBeYM 3aKMTaHHs, KOTOPbIE HE3aBHUCHUMO JpPYr OT ApPyra MOTYT
BBIXOJJUTH M3 CTPOS B TEUEHHE ONpEACICHHOr0 BpeMeHH. HanexHocTh (BeposiTHOCTh 0€30TKa3HOM paboThI)
cBeueit pasna 0,9, 0,8, 0,7, 0,6 coorBercTBeHHO. ConydaiiHas BeTU4IrHA X — KOJTHMYECTBO CBEUCH, OTKAa3aBIINUX
B JTAaHHBIN MPOMEXYTOK BPEMEHH.

[lopsaoK BBIIOJHEHUS:
1) Beimenutb ocHOBHOE cOOBITHE 3a1auu. ONPeNenuTh, IPOCTOE 3TO COOBITHE HIIM COCTABHOE (CII0IKHOE).
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2) Ecnu ocHOBHOE COOBITHE IPOCTOE, HCIIOIH30BAThH KIIACCHUYECKOE ONpPEEICHIE BEPOSTHOCTH COOBITHSI.

3) Ecnu ocHOBHOE COOBITHE CIIOKHOE, ONMPEACIUTh BHJ U KOIUYECTBO 3JIEMEHTAPHBIX COOBITHI, YCTaHO-

BHUTH COOTHOILIEHUS MEXTY HUMHU.

4) CocTaBuTh anredpanveckoe BeIpakeHUE, CBA3bIBAIOIICE OCHOBHOE U 3JIEMEHTAPHOE COOBITHS.

5) HaliTi BepOsITHOCTH 3JIeMEHTAPHBIX COOBITHH.

6) Ha ocnoBanuu 1.11. 3,4,5 BEIOpaTh HY)KHYIO (GOpPMYITY.
dopma OTYETHOCTH: BBINOJHUTH 33JIaHUE B TETPAJU U MOKA3aTh MPENOAABATEIIO.
3ajiaHus Ui CaMOCTOATEIbHON PadOThI:
1. B HHCTpyMEHTaIbHOM SIIMKE HAXOMUTCS 15 cTaHmapTHBIX U 5 OpakoBaHHBIX AeTanei. M3 siuka Hayran
BBIHUMAIOT OAHY AeTaib. HaliTu BEpOATHOCTB TOr0, YTO ATA ACTajlb CTAaHAAPTHA.
2. Maupl, He YMEIOITUI YUTATh, pacKIaasIBacT B psa kaprouku ¢ Oyksamu A, T, E, @, H, O, K. Haiinure
BEPOSATHOCTH TOT'0, UTO OH CIy4aifHO BbUTOKUT ciioBo "KOH®DETA".
3. Habupas HoMep TenedoHa, aboHeHT 3a0buT 3 TocenHrne NUQphL. W, MOMHS JHIIb, YTO OHU Pa3IHYHBbI,
HayaJl Habupath UX Hayaady. HaliTu BeposTHOCTB TOI'0, YTO OH C IIEPBOIO pa3a HabepeT HYKHBII HOMEP.
4. bBubauoTeyKa COCTOMT U3 JCCATH PA3INYHBIX KHUT. [IATh KHHT - JIETEKTUBBI, TPH - IIPUKITIOYCHUS, JIBE -
¢danTacTukyu. Hayran BeiOpanbl Tpu KHUTH. HalTH BEpPOSITHOCTH TOTO, YTO @) STO KHUTH O MPHKIIIOYCHUSX;
0)1Be (paHTACTUKU U OHA TTPUKITFOUCHHSL.
5. B mexe ycr B npubope uMeercs Tpu He3aBUCHMMO YCTaHOBIICHHBIX CHUTHAIM3aTopa 00 aBapuu. BeposT-
HOCTb TOT'O, 4TO B ClIy4ac aBapuu cpaboTaer nepssaiid paBHa 0.9, Bropoii - 0.7, Tperuii - 0.8. Haiiaure Bepo-
SATHOCTH TOT'0, YTO TIPH aBapHu He CpaboTaeT HU OJMH CHTHAIIN3aTOoP.
6. Ormnpenenute BEPOSTHOCTh TOTO, YTO B35ATas HayAayy JAeTallb OKa)KETCS BBICIIErO KadecTBa, €ClU U3-
BECTHO, 4TO 4% Bcell IpoMyKIKHU sBIsieTcs: OpakoM, a 3/4 Bcex HeOpaKOBAaHHBIX M3JIETHHA SBISIETCS TPOILYK-
IHel BBICIIIETO KauecTBa.
7. BeposATHOCTh TOpa)KeHUs MUIICHU Ui HEKOTOPOro cTpenka paBHa 2/3. Ecnmu mpu mepBoM BBICTpele
3a(pUKCHPOBAHO TOMAJaHUE, CTPEIOK IMONydaeT MpaBO Ha BTOPOW BBICTPEI 1O IPYroi MuieHdu. BeposT-
HOCTbH TTOpaKeHUsI 00enX MUIICHEH npH ABYX BhicTpenax paBHa 0.5. Haliaute BeposSTHOCTD MOpasKEHHS BTO-
POl MUILIEHH.
8. CTpenok mpOou3BOAUT OJIUH BHICTPET B MHILEHB, COCTOSIIYIO M3 TpeX 30H. BeposTHOCTh momajgaHus B
nepByto 30Hy paBHa 0.2, Bo BTOpyto - 0.15,. B TpeThio - 0.1. HaliIuTe BEPOSTHOCTH MMpOMaxa 1o MUIIICHH.
9. VYkaxuTe 4HCIOBbIE XapaKTEPUCTUKHU CiTydaiHoi BennunHbl Y=3X, ecnmu M(X)=5, D(X)=3, o(X)=1,732
10. Pabouwmit u3rororun 10 npuOopoB, u3 koTopsix 3 ¢ otkiioHeHueM ot 'OCTa. Kontponep 6eper Haynauy
4 npubopa W MPOIECHT Opaka B BBHIOOPKE CUMTAET MPOIEHTOM Opaka Bceil maptuu. OruiaunBaercsi TOIbKO
cTaHmapTHas npoxykius. KakoBa oxumaemas paboduM cpenHss 3apiuiata, ecid 1% crout 1 y.u.e. Ipow-
JIOCTPUPOBATH TPAQUIECKH.
11. Ha nmepekpecTke CTOUT aBTOMAaTH4YeCKni cBeTodop, B KOTOpoM | MUHYTY TOPHUT 3elieHbli ceT u 0,5 Mu-
HYTBI — KpacHbIA. MallliHa NoAbe3KaeT K MEPEKPECcTKy B 000 MOMEHT BpeMeHH. HaiiuTe BeposSTHOCTD
TOT'0, YTO OHA MPOEIET HE OCTAHABIUBASCH.
12. Cratuctudeckasi BEpOSITHOCTh OIMIMOKK KOHTpPOJIEPa, MPOBEPSIIONIETO COOTBETCTBUE HOpMAaTHBaM (pakTH-
YECKMX Pa3MepoB CTaJIbHBIX Kojell, paBHa 0,02. CKOJIBKO B CpelHEM OIIMOOK COBEPIIMT 33 CMEHY KOHTPO-
nep, nposepsronuii B cpenaeM 200 Koel, eciau YHCIo OIMMMOOK — ciydaiHas BeTUYMHA, TOTIHHSIONIAsNCS
OMHOMHANBHOMY 3aKOHY pactpenencHus? OmnpenenuTs AUCIEPCHI0 U CTaHIapT (cpemHee KBaJpaTHIecKoe
OTKJIOHEHHWE) pacCMaTpUBAEMOM CITyIaifHON BETUIHHBL
13. ABTOMAT NMPOOHMBAET KPYIJIbIE OTBEPCTHS TUAMETPOM 2 MM B PE3MHOBOM IOJIOCE JUTMHOM 26 U HIMPUHON
10mm. Tlonoca cunTaercst CIOPYEHHON, €ClIM Kpall OTBEPCTHSI HaXOMUTCS Ha PACCTOSHUU MEHBIIEM, YeM
2MM OT Kpasi ojiockl. Haiiure BepoITHOCTh TOTO, YTO HayJady B3sTas M0JI0Ca C IPOOUTHIMUA OTBEPCTUSMH
CTaHJIApTHA, €CIM BEIMYUHBI OTKIOHEHMS LIEHTPa OTBEPCTHS OT BEPTHKANBbHON M TOPU3OHTAIBHOU Oceil
pacnpeaencHbl HopMaibHO ¢ 6(X)=5 u o(VY)=2, a=0. Kak u3MeHUTCS 3Ta BEPOATHOCTh, €CIIM IM0JI0ca OyaeT
HIMpe U JUTMHHEee?
14. VlcnpITHIBAIOT JIBa HE3aBUCHMO padOTalONIMX dJieMeHTa. JJIMTebHOCTh BpeMEHH 0€30TKa3HOW paboTh
Ka’XKI0r0 DIEMEHTa HMeeT TI0Ka3aTelbHOe pacipeeneHue n GyHKIMN pacrpenenenus nus Hux Fi(t)=1-¢*",
F,(t)=1-¢**. HaiizuTe BeposTHOCTH TOrO, 4TO 3a 10 YacoB paGOTH OTKAXKYT: a) TOIBKO OXMH DIEMEHT; 0)
XOTs OBl OUH DJIEMEHT.

PexomeHanmy 0o BeIIOTHEHUIO 3aIaHUM U OJATOTOBKE K NPAKTUYECKOMY 3aHATHIO:

BblyuuTh mopsiiok EeHCTBUM MPU ONPEEeIEHUN KOJIMYeCTBa ONaronpUATHBIX U KOJUYECTBA BCEX
BO3MOKHBIX MCXOJ0B. PacCMOTpeTh nprMepsl BBINOJHEHUS aHAJOTUYHBIX 3a/IaHUM, IIPUBEICHHbBIE
B JIEKIUAX, B PEKOMEHYEMbIX UCTOYHHUKAX, B OCHOBHOW M JIOTIOJHUTEIBHOM JuTeparype. [loaro-
TOBHUTbH BOIIPOCHI IIPEIOAABATEINIO.
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OcHoBHas nuTeparypa
[Tucemennsriit, 1. T. KoHcnekt yneknuii mo BeIciieid MmateMartuke : moyHbid kype / 1. T. Ilucemen-
HbIH . - 10-e u3a., ucnp. - M.: AUPUC-TTPECC, 2011. - 608 c.

JlononHuTENbHAS IUTEPATYypa
1) Manko, I1. E. Beicmas maTeMaTHKa B yIpaKHEHUsX U 3a7adax. B 2 4. U.2 :yueOHOE mocobue st By30B /
I1. E. Janko, A. I'. ITonos, T.4. KoxeBHuKOBA. - 6-¢ u31. - M.: "Onuke 21 Bek",: Beicur.ik., 2003 - 304 c.
2) Jlapuonosa, O.I'. BeposiTHOCTE ciy4aitHOro coObiTHs. Meronuueckue ykazanwus / Jlapuonosa O.I'., I'es-
paceBa C.A.. — bparck: I'OY BIIO «bpI'V», 2008.- 48 c.
3) Jlapuonosa, O.I'. MaTemarndeckas craructuka: yueo. mocoodue / O.I'.Jlapuonosa, C.A. I'eBpaceBa. — 3-¢
u3a. nepepad. u gomn. — bparck: 'OY BIIO «bpI'Y», 2008. — 66¢.

KoHTpOJIbHBIE BOMPOCHI JIJISI CAMOTIPOBEPKHU

1. DneMeHThl KOMOWHATOPUKU: TIEPECTAHOBKH, COUETaHMUs, pa3MelleHus1 (ONpe/esIeHNs], BHIYUCIICHUE).
2. OmnebIT, COOBITHE, BUIBI COOBITHH, 3aBUCHMOCTh, COBMECTHOCTH (OIpE/IEIeH s, TIPUMEPHI).
3. Knaccuueckoe onpeieieHue BepOITHOCTH COOBITHS.

4. AnreOpa coOBITHII: TPOCTOE COCTaBHOE, CyMMa, TIPOU3BENICHHUE.

5. INonnast BepositHocTh. DopMmyrna batieca (ycioBus mpuMeHeHus!, GOPMYJIBI).

6

7

8

9

1

. [loBTopenue ucnbiTanuii: hopmyna bepuymu, reopembr Myaspa-Jlamnaca (ycit. npuMmeHeHus, GOpMYIbI).

. Cnyuaiinas BennunHa. OcHOBHBIE MOHATHA. DyHKIUS pacnpenesneHns 1 (yHKIHI IUIOTHOCTH PaCIIpe/IeNIeHusI.
. AuckpeTHas ciydaifHasi BeIMYMHA, 3aKOHBI PaclpeeIeHUs

. UncnoBble XapaKTEPUCTUKH CITydaifHON BEINYHHBL.

0. 3axoHBI pacnpenenaeHns: HeIPEephIBHON CITydaifHON BETUUHHBL.

IpakTnuyeckoe 3anaTue Ne6 Ilepsuunas oOpaboTka BeiOOpkH. CTaTHCTUYECKHE OLIEHKM Mapa-
METPOB T'€HEpalIbHON COBOKYITHOCTHU

[lenb: HayunTbcsi BBINONHATH NEPBUUHYIO 00pabOTKy BbIOOpKH. HayuuThcs HAXOOuTh CTAaTH-
CTHYECKHE OLCHKH.

3ajanue 1 IlocTpouTh MONMUIOH YacTOT, SMIMPHUUECKYIO (DYHKLIMIO pacrnpeesieHus u ee rpaduk
110 JAHHOMY PACTIPEICIICHUIO BBIOOPKHU

a) 0)
Xi | 2 |3 516 xi |15 [20 [25]30 |35
ni |10 |15 |5 |20 ni |10 |15 [30]20 |25

3azjanue 2 IlocTpouTh TrUCTOrpamMMy 4acTOT MO JAHHOMY paclpeeseHUI0 BIOOPKU:

a) 6)
Howmep Yactuu- | Yacrora ITnor- Howmep Yactuu- | Yacrora ITnor-
HHTEP- HBIM UH- | BapuaHT HOCTb HHTEP- HBIM UH- | BapuaHT HOCTb
BaJsia TepBajl n; YaCTOTHI BaJja TepBajl n; YacCTOTHI
i Xi= X+l ni/h i Xi- Xi+1 ni/h
1 2-7 5 1 3-5 4
2 7-12 10 2 5-7 6
3 12-17 25 3 7-9 20
4 17-22 6 4 9-11 40
5 22-27 4 5 11-13 20
6 13-15 4
7 15-17 6

Vkazanue. HaiiTu ipegBapuTEIbHO TUIOTHOCTH YacTOTHI ni/h JyuIsi KaXXKI0T0 MHTEpBaja U 3ar0IHUTh
MOCJIEAHUM CcTOJIOEI] TaOIUIIEI.

3aganue 3 B marasune Gpupma NPOBOJUT OMPOC MOKYIATENEH ¢ MPEATIOKEHUEM IaTh OLIEHKY MPOIYKIHH
¢upmsbl o 10-0ateHoM mikaie ot 0 70 10. B TeyeHre oqHOr0 JHS MONTYYEHBI CASAYIOIINE PE3YIIbTATHL: 2, 5,
8,4,9,10,9,9.,8,10,5,2,2,2,3,10,4,6,7,2,8,5,2,9,10,10,7,5,4,6,2,1,0,2,3,6,2,8,5,9,10, 4, 5,
9,5,7,7,7,4,8,9,9,2,7,10,7,8,6,3,9,5,7,8,4,9,2,4,7,8,6,5,10,6,4,6, 10, 8,8,5,7,6,4,2,3, 1,
10,5,8,6,5,8,7,9,8,7,7,8,6,9,5,6,9, 7, 3, 4. [locTpoiiTe CTATUCTUICCKHUI PsiJ, TTOJIUTOH, IMITHPHUYE-
CKYIO (DYHKIIMIO pacrpeieieHusl.

30



3aganue 4 Ha aBronpeanpusTHd U3ydaercs pabora aBToIapka. 3a Mecsl| €KeJIHEBHBIX HAOIIOICHUHN MO-
JydeHbl Pe3yNbTaThl KWIOMETpaXka IepeBo3ok 185,695; 224,007; 199,799; 200,512; 179,882; 213,083;
200,321; 191,280; 192,880; 207,730; 192,578; 199,490; 194,593; 198,371; 186,431; 198,313; 191,867,
202,093; 195,670; 198,227; 183,256; 203,286; 194,885; 206,188; 198,087; 201,325; 187,898; 179,869;
193,458; 186,598.

Pas0eiiTe nanHbIe HA 7 OMMHAKOBBIX 10 JWTHHE HHTEPBAJIOB, TIOCTPONTE HHTEPBANBHBIN Psij, THCTOTPAMMY H
SMIUPUYECKYIO (DYHKITHIO TUIOTHOCTU PaclpeeIeHus.

3amganue 5 Tenepaano3aBoj MPOBOIII UCCIIEIOBAHMS HA KAYeCTBO COOCTBEHHON MpoayKiuu. KOHTpoIb-
Hasg KOMHCCHSI TIPOBEpHIIa MapTHIO TeIEBU30POB, MOATOTOBIEHHBIX K MpoAaxke. B pesympraTe mpoBepku B
cOOpOouHBIi 11eX BepHYIU 50 TEeIeBU30POB, B KAXKJIOM M3 KOTOPHIX BBIABICHO OT 1 70 10 «TOYEK pucKay», MO-
T'YIIMX IPUBECTH K TOJIOMKE B IIEPUO]] TApaHTHHHOTO cpoka paboTel: 5,6,2,3,1,5,4,6,3,2,8,9,10,2,5,4,3,2,3,2,3,
5,2,4,89710,2,3,4,56,6,6,3,2,1,2,5,2,4,5,2,5,6,1, 10, 5, 2. IloctpoiiTe CTaTUCTAYSCKAIA PsiJI, TIOTATOH 1 SMITAPAYECKYIO
(hyHKIRARO pACTIpEIETICHISL
[Topsa10K BBINOJTHEHUS:

1) Beigenuts ocHOBHOE cobbITHE 331aun. OIpenenuTh, MPOCTOE 3TO COOBITHE HITH COCTABHOE (CITOXKHOE).

2) Ecitit OCHOBHOE COOBITHE TIPOCTOE, HCIIOIb30BATh KJIACCHYIECKOE OMpe/IeIeHIEe BEPOSTHOCTH COOBITHS.

3) Ecu oCHOBHOE COOBITHE CIIOKHOE, ONPEACTUTh BUJ M KOJIMYECTBO 3JICMEHTAPHBIX COOBITHH, YCTAHOBUTH COOT-

HOIICHUA MEXKIY HUMU.
dopma OTYETHOCTH: BBINOJHUTH 33JIaHUE B TETPAJU U MMOKA3aTh MPENOAABATEIIO.
3ajiaHus Ui CaMOCTOATEIbHON PabOThI:
3aganue 1 [locTpouTh MOJMIOH OTHOCUTEIBHBIX YaCTOT MO JAHHOMY PAacHpeIeIICHUIO BBIOOPKHU
Xp |2 4 5 7 10
wi | 0,15 (0,2 (0,1 [0,1 |0,45
3amganne 2 Omnpocute 20 roHomei u 20 AeByIeK Baliero GpakyabTera Iisl BRIICHEHUS pa3Mepa ux 00yBH.
Jnist Kak08 BBIOOPKHU TIOCTPONTE CBOW CTATUCTUYECKHH PsiI M TOJTMTOHBI HA KOOPIMHATHOM TUIOCKOCTH.
3amganne 3  M3mepbTe pocT CTyAeHTOB Baieii rpymibl, pa3beiiTe JaHHbIe HA CEMb PaBHBIX HHTEPBAJIOB,
MOCTPONTE TUCTOTPAMMY U (PYHKIHIO IJIOTHOCTH pacrpe/ieliCHHS.
3amganne 4  Crapocra 3amuchiBall pe3ysibTaThl IK3aMeHa 10 MaTEMaTHKE CTYIECHTOB CBOCH IPYIIBI U IO~
JTy4us Cenylomue pesyasratel: 5, 3, 4,2, 2,5,5,3,3,4,4,5,3,2,2,3,3,3,5,5,4,4,3,3,3,3,3,4,2, 5.
[MocTpoiiTe cTaTHCTHYECKHH PSiJI, IOIUTOH, SIMITUPUIECKYIO (DYHKIUIO pacipeieIeHus.
3amanmne S U3 crama B 1000 oBerr 3a Hemento mocTpuriin 50. Pe3ynbTaThl CTPHKKH OBEIl 3aMTUCHIBAITHCEH
300T€XHMKOM. B pesynbpTaTe ObUIM mOdy4eHBbI naHHble (B kr): 4,3; 4,7; 3,2; 2,7; 2,5; 5,1; 4,3; 3.4; 5,1; 2,9;
2,8:2,5;4,2;5,3; 3,7, 4,1; 5,7, 6,1; 5,9; 2,8; 3,9, 4,7; 5,2; 3,9; 4,5; 6,8; 4,9; 5,3; 6,0; 4,9; 3,6; 5,8; 4,6; 3,9;
2,9;4,9; 7,1, 5,9; 5,2; 4,3; 6,6; 7,0, 5,9; 4,8; 3,2; 4,7; 6,2, 5,9; 6,1; 4,8. Pa30eliTe BEIOOPKY Ha 9 paBHBIX MH-
TEpBaJIOB, MOCTPOMTE TUCTOTPAMMY W IMITUPUIECKYIO (DYHKIIHIO TUIOTHOCTH pacIpeacIeHusl.
PekoMeHAaIMm 110 BBIMOJHEHHIO 3aJIaHUH ¥ HOATOTOBKE K TPAKTUUYCCKOMY 3aHSITHUIO:

I/ISyIII/ITI) J'IeKHI/IOHHHﬁ Marepual u MaTcpual, HpeZ[CTaBJ'IeHHI;Iﬁ B MCTOANYCCKUX YKa3aHUAX U B PpCKOMCHIYEMBIX HC-
TOYHHKAX.

OcHoBHas nuTeparypa

1. IMucemennsiit, JI. T. KoHcmekT jekimii mo Bhiciiei MateMatuke : moiaubid kype / JI. T. [TucbMennsiii . - 10-¢ usm.,
ucnp. - M.: AUPMC-ITPECC, 2011. - 608 c.
2. I'mypman, B. E. Teopus BeposiTHOCTEH U MaTeMaTH4YECKasi CTATUCTUKA : y4el. mocobue aiist By30B / B. E. 'mypman. -
12-e u3., nepepad. - M.: Briciiee oOpazoBanue, 2007. - 479 c.

JlononHuTENbHAS IUTEPATYypa
1) danko, I1. E. Beicimiast MaTeMaTHKa B yIpakHeHUsIX M 3a1adax. B 2 4. U.2 :ygyeOHoe nmocobue s By3oB / I1. E. [lan-
ko, A. T'. Tloros, T.S1. KoxxeBHukoBa. - 6-¢ u3a. - M.: "Onukce 21 Bex",: Beicin.mk., 2003 - 304 c.
2) Jlapuonosa, O.I". BepositHOCTB ciywaiiHoro coObitss. Meroaudeckue ykaszanus / Jlapuonosa O.I'., I'epaceBa C.A..
— Bparck: 'OV BIIO «bpI'Y», 2008.- 48 c.
3) JlapuonoBa, O.I'. MaremaTudeckas craructuka: yue6. mocobue / O.I".JlapuonoBa, C.A. I'eBpaceBa. — 3-e u3j. nepe-
pa6. u pom. — bpatck: ['OY BIIO «bpI'Y», 2008. — 66¢.
KoHTpOoJIbHBIE BOMPOCHI JIJISI CAMOTIPOBEPKHU
1. Ilpenmer MaremaTHyeckoi craTuCTHKH. OCHOBHBIE 3a/1a41 MaTEMaTUYE€CKON CTATUCTUKU
2.TenepanbHas ¥ BBIOOPOYHAs! COBOKYITHOCTH. Penpe3eHTaTnBHas BEIOOpKA.
3.Cnoco0sl oroopa. IlpencraBneHne BHIOOPOYHBIX JaHHBIX OMOHpHYecKas QYHKIUS pacrlpenesieHus] 1 ee CBOMCTBa.
ToueuHble OIIEHKU MapaMeTPOB M UX CBOKMCTBA:
4.TeHepanbHasi cpeqHsisa, BbIOOpOYHas cpeaHss. | eHepanbHas aucriepcusi, BbIOOpodHasi mucriepcus. BeibopodHoe
cpeiHee KBaJpaTHiecKoe OTKJIOHEHUE, aCHMMETPHS M SKCIIECC.
5. Tounocts oneHku. JloBepurensHast BEpOSITHOCTD (HAIEKHOCTD).
6. JloBepuTenbpHbBIe HHTEPBAIIBI VISl OLIEHKH MAaTEMaTUYEeCKOr0 OKUAaHHS HOPMaJIBHOT'O paciipeeeH sl IPU H3BECTHOM
Y HEU3BECTHOM CPEIHEM KBaJpaTHIECKOM OTKIIOHEHHH.
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9.2. MeroanuyecKkue yKa3aHus MO BbINOJHEHUI0O KOHTPOJbLHON padoThl

KonTtponbHbIe paboThl MPEACTaBISAIOT COO0N CIOCOO MPOBEPKHU 3HAHUM CTY/IEHTa, €r0 yMe-

HUN # mnpeanojgararoT MUMCbMCHHBIC OTBEThI Ha IMOCTABJICHHBIC BOIIPOCHI, 00 CaMOCTOATEILHOE
BBIIIOJTHCHHUEC TTPAKTHYCCKUX 3a11aH1/1171. HOI[FOTOBK& K KOHTPOJIbHBIM pa60TaM COCTOHUT B OTBCTCT-

BEHHOM BBITNIOJHEHUH BCEX JOMAIIHUX 3a/laHUi MO AUCUUIIMHE U CAMOCTOSITENIbHOM MpopaboTKe
OCHOBHOM U JIOTIOJTHUTEIBHOU JIUTEPATYPhI, a TAK K€ PEKOMEHTyEMbIX UCTOUHUKOB.
Haubonee npo yKTUBHOM ABJIIETCS CaMOCTOATEIbHAsI paboTa B OMOIHOTEKE, II€ TOCTYITHBI

OCHOBHBIC U JOIMOJTHUTCIIBHBIC IICUYATHBIC U 3JICKTPOHHBIC UCTOYHUKH.

HpI/I BBIINIOJITHCHHUU MPHUBCACHHBIX BBIIIC peKOMeHI[aHI/IfI IMOATOTOBKA K 3a4YCTy U 3K3aMCHY
CBCACTCA K IMOBTOPCHUIO U3YYCHHOTO M COBCPHICHCTBOBAHHIO HABBIKOB INPUMCHCHHA TCOPCTHYC-
CKHX TT0JI0KEHUN U PAa3IMYHBIX METOAOB PCHICHUA K CTAHAAPTHBIM W HCCTAHAAPTHBIM 3aJaHHUAM.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX ITPU
OCYUWECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLLECCA 11O JUCHUIIJIMHE

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.

2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AnTuBHpYycHOE nporpammHoe odecrieuenue Kaspersky Security;

4. Adobe Reader.

11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM
JJIS1 OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O NPOLECCA IO JMCIUIIVIMHE

Buo Haumenosanue Ilepeuensv ocnosenozo 060opyoosanusn No JIk, Nell3
3anamus ayoumopuu
1 2 3 4
JIk Jlexumonnas / cemunap-
CKast ayJTUTOPHSI i i
113 Jlekumonnast / cemuHap-
CKast ayJTUTOPHSI ) i
Kp O6opynosanue 10 I1K 1i5-
U3 Mol 2500/H67/4Gb (monutop TFT19 i
- Samsung); mpuntep HP LaserJet
P2055D
Oo6opynosanue 10 I1K i5-
CP U3 Mol 2500/H67/4Gb (monutop TFT19 i

Samsung); mpuntep HP LaserJet
P2055D
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Ipuiaoxenne 1

®OH/J OHEHOYHBIX CPEACTB AJI5s1 MPOBEJAEHUS
NPOMEXKYTOYHOU ATTECTALIUU OBYUYAIOLIUXCA IO JUCIUIITIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne JJleMeHT
KoMmme- | komme- | Pasznen Tema DOC
TEHUUM | TEHUHUH
OK-7 Cc11oco0- 1.1 MaTpuupl, ocHOBHBIE HOHATHS, BUIBI NupuBunyaibHoe 3a/1aHue
HOCTB K s MaTpHL, JeHCTBUS HaJ MaTpULIAMHU. UnpuBuayansHoe codeceno-
oy panue. Tect
caMmoop- 3 :
raumnsa- 5 1.2 Onpenenurenu 2-ro u 3-ro nopsukos, ux | VIHIMBHIYyaIbHOE 3a1aHNE
MU U w CBOWCTBA M BHIYHCIICHUS. WUnpuBuayansHoe cobeceno-
< BaHue Tect
camMo000- g ~ T
pazoBa- ) 1.3 Cucrembl TMHEHHBIX areGpandecKux HINBUAYAJILHOE 3a1TaHNC
> ypaBHEHHH, OCHOBHBIE MTOHATHS, (POPMYJIbI WnnuBuayansHoe codeceno-
HUIO Q
; Kpamepa, meron I"aycca. BaHHE
IS
1.4 Bekropsl, ocHOBHBIE TIOHATHS. CHcTeMa WnnuBuayansHoe cobeceno-
OIIK-2 | croco6- 5 o BAHI
s KOOpJAMHAT Ha IpsAMOH, Ha IUVIOCKOCTH, B IIPO- AHUC
HOCTBIO = crpaHcTBe. JIMHEHHbIE ONepaIiy Haj BekTopa- | 1eCT
ACMOHCT- = MH, HX CBOICTBA.
pUpoBaTh l: 1.5 CxanspHoe, BEKTOPHOE U CMEIIAHHOE WnausuayanpHoe 3a1aHue
basoBbIc — HPOM3BEIEHHE BEKTOPOB, UX CBOHCTBA H BbI- WnnuBuayansHoe cobeceno-
3HAaHUSA B YHCIIEHME. BaHUE
obnactu 2.1 ®yHKIMA, OCHOBHBIC MTOHATHS, CIIOCOOBI WNupusuayansHOE cobeceno-
eCcTecT- 3aaHus, npenes GyHKIUU, MaTeMaTHYeCKHe BaHUE
BEHHOHA- HEOIPEIeICHHOCTH U UX PAaCKPBITHE. Tect
YUYHBIX 2.2 BeckoHEYHO Majble (PYHKIIMH, UX CPaB- NunuBuayanbpHOe 3a/1aHue
JUCIMII- HeHue, 1-i u 2-i 3aMeuaTeIbHbIe MPeesl, WunuBuayansHOe codeceno-
NHH. To- TabJMIa SKBUBAJICHTHOCTEH U ee mprMeHeHnue. | BaHue Tect
9
TOBHO- 2.3  OnpHOCTOpOHHME MpPEIENbl, HEIPEPHIB- WnauBuayansHOE 3a1aHKE
CTBIO BB HOCTH (DYHKIMU. ACHUMIITOTHI rpaduka QyHK- WNunuBuayansHOe codeceno-
LUH. BaHUE
SIBIIATH
2.4 3agauu, mpUBOAAIIME K HOHATHIO Tpou3- | Tect
cerect- BonHOMW. [IponsBoaHas GyHKIUH, ONpeaese-
BCHHOHA- HU€, TEOMETPHIECKHI U MEXAHMYECKHMH CMBICIT
Y4IHYIO MIPOU3BOTHOM,
CYILIHOCTh 2 2.5 TIpauna muddepeHunpoBanus, npous- WnpuBuayansHOE 3a1aHNE
pobJiem, = BOJIHAS CJIOKHOW (DYHKITMH, TAOJIHIIA TIPOH3- WunuBuayansHOe codeceno-
BO3HH- 5 BOJTHBIX OCHOBHBIX 3JIEMEHTapHBIX (DYHKITHH. BaHUE
KaroIIMX ’§ 2.6 IIpousBoaHBIE BBHICHIUX MOPSIIKOB. WunuBuayanbpHOe 3a/1aHue
B XOJI€ § 2.7 OcHoBHble TeopeMbl auddepennuansio- | Tect
npodec- z IO UCYUCIICHUS
CHOHAE- = 2.8 HeoOxonumble U IOCTATOYHBIE YCIIOBHS WnpuBuayansHOE 3a1aHNE
Hoit Jtes 2 MOHOTOHHOCTH H KCTpeMyMa (pyHKIIUH WunuBuayansHOe codeceno-
= BaHUe
TEINBHO-
p= 2.9 BBINYKIOCTB, BOTHYTOCTb, TOUKH IIEpe- WnpuBuayansHOE 3a1aHKE
c1h, ~ ruba rpaduka QyHKIUH. WNupusuayansHOE cobeceno-
npame- BaHUe
HATD JUIA 2.10 Anroput™m uccrenoBaHust QYHKIUH U WunuBuayansHOe 3a1aHie
HX pas- MOCTPOEHHE MaKeTa ee rpaduka. WunuBuayansHOe codeceno-
peeHus BaHUE
OCHOBHBIE 2.11 ®yukyy, 3aganabie HesBHO. KpuBbie 2- | IHIuBUyaapHOE 3a/1aHNe
3aKOHBI TO MOPSIIKA: OKPYKHOCTb, DIUIUIIC, TUriepbona, | MHauBuayanpHOE cobeceno-
eCTEeCTBO- napabona. BaHUE
3HAHUSA, 2.12 OyHKIMU HECKONBKHUX MEPEMEHHBIX, OC- WnpuBuayansHOE 3a1aHNE
METOIBI HOBHBIE MOHSTHS, 00JIaCTh ONPEETIeHUs, ['€0- Bomnpocsr k 3auety
METPUYECKUIN CMBICI.
MaTremMa-
THYECKO 2.13 YactHble npou3BoAHbIE 1-r0 U 2-T0 10- WnauBuayansHOE 3a1aHKE
psnka, Hanbonbliee 1 HanMeHblliee 3HaUEHHE Bomnpocsr k 3auety
ro a”aju-

(YHKIMHU IBYX IIEPEMEHHBIX B OOJIACTH.
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IK-4

3a ¥ MO-
JeTTPOo-
BaHU4,
TEOpeTH-
YEeCKOTo
IKCIEPH-
MEHTaJb-
HOT'O HC-
clienoBa-
HUA

CIIOCOOHO-
CTBIO K
poBeJIe-
HUIO JKC-
MepUMEH-
TOB 10
3aJIaHHOM
METOIUKE,
00paboTke
U aHAJIHU3Y
MOJTyYeH-
HEBIX pe-
3yJIBTATOB
C TIpHBJIE-
YeHHEM
COOTBET-
CTBYIOIIIE-
ro Mare-
MaTnye-
CKOro af-
napaTa

2.14 HeonpezaeneHHbli UHTETpa, onpesesne-
HHe, CBOWCTBA, Ta0JINIA MHTETPAJIOB.

WnpuBuayansHOE 3a1aHKE
Bonpockl k 3auety

2.15 OcHoBHbIE METOIBI HHTETPUPOBAHUS: TIO
4acTsAM U IOJICTAHOBKOH.

WnauBuayansHOE 3a1aHKE
Bonpockl k 3auety

2.16 ParmonanbsHble ApOOH, OCHOBHBIE TIOHSI-

tust. [Ipocrelimme apoOH, MX MHTETPUPOBAHUE.

AJITOPUTM UHTETPUPOBAHUS PALIMOHATIBHBIX
JpoOei.

WnauBuayansHOE 3a1aHKE
Bomnpocsr k 3auety

2.17 UHTerpupoBaHre HEKOTOPHIX UPPALIUO-
HAJIBHBIX ¥ TPUTOHOMETPHUUECKUX (DYHKITHH.

WnauBuayansHOE 3a1aHKE
Bonpock! k 3auety

2.18 OmpeneneHHbIN UHTETpAI: ONpeaeTeHHE,
cBoiicTBa, popmyna HetoToHa-JleiiOHuna, Me-
TOJIbl HHTETPUPOBAHUSL.

WnpuBuayansHOE 3a1aHKE
Bomnpocsr k 3auety

2.19 T'eomeTpuyecKre IPUIOKEHHUS OIIpeie-
JIEHHOT' O MHTerpaJa.

WnauBuayansHOE 3a1aHKE
Bonpockl k 3auety

2.20 Muddepennmanbabie ypaBHEHHUS, OCHOB-
HBbIE OHATHS, T depeHnansHple ypaBHEHHs
1-ro nopsaka ¢ pa3feIeHHBIMU U pa3eNsio-
UIMMHUCS IEPEMEHHBIMU.

WnpuBuayansHOE 3a1aHKE
DK3aMEeHalMOHHBIE BOIPOCHI

2.21 OmHopoaHble U uHeHHbIe uddepeniu-
aJbHBIC ypaBHEeHUs 1-ro mopsaka. Juddepen-
HyajIbHbIe ypaBHEHMs bepHyu.

WnauBuayansHOE 3a1aHKE
DK3aMEeHalMOHHBIE BOIPOCHI

2.22 Teopus TUHEHHBIX OTHOPOIHBIX TUPPe-
PEHIMAIBHBIX YpaBHEHH 2-T0 TIOpsAKa C I10-
CTOSITHHBIMH K03((DUIIEHTAMH.

WnpuBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

2.23 Teopwust TMHEHHBIX HEOAHOPOAHBIX U~
(epeHIIaTBHBIX YPaBHEHHUH 2-T0 MOpSIKa C
MIOCTOSIHHBIMH K03(h(puIeHTaMH.

WnpuBuayansHOE 3a1aHNE
DK3aMEeHallMOHHBIE BOIPOCHI

3. TCOpI/Iﬂ BCpOﬂTHOCTCﬁ U MaT€MaTH4YCCKasl CTaTUCTHKA

3.1 DnemeHTH KOMOUHATOPUKH: OCHOBHBIE
OITpeJIeIeHUs], IBa NpaBHjIa KOMOHMHATOPHKH.

WnpuBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.2 CnyJaiiHble COOBITHS, UX BHIIBI, KIIACCH-
YeCKOE ONPECTICHUE BEPOSITHOCTH COOBITHS.

WnauBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.3 Aunre0pa coowrtuii. [IponsseneHue u
CyMMa COOBITHH.

WnpuBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.4 ®dopmyna MOIHON BEPOATHOCTH U Hop-
Mynsl baiteca.

WnauBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.5 He3aBucumMble NOBTOPHBIE UCIIBITAHUS.

WnauBuayansHOE 3a1aHKE
DK3aMEeHallMOHHBIE BOIPOCHI

3.6 Cnyyaitnas BenuuuHa. OCHOBHBIE MTOHSI-
Tus. OyHKIUA pacnpeneacHus U GYHKIHS
TUIOTHOCTH PaCIIpE/IeIeHuUsI.

WnpuBuayansHOE 3a1aHKE
DK3aMEeHalMOHHBIE BOIPOCHI

3.7 YucnoBsle XapaKTEePUCTUKHU CIydaifHOM
BEJIMYUHBIL. 3aKOHBI pacIipeesIeHNs Helpe-
PBIBHOM ClTyyailHOM BETUYUHBI.

WnauBuayansHOE 3a1aHKE
DK3aMEeHalMOHHBIE BOIPOCHI

3.8 Ilpenmer u 3aa4u MaTeMaTUYECKON CTa-
TUCTUKH. OCHOBHBIC OOBEKTHI U TIOHSTHUS.
Coop uH(popMaIMHy U IepBHUYHas 00padoTKa
BBIOOPKHU.

WnauBuayansHOE 3a1aHKE
DK3aMEeHalMOHHBIE BOIPOCHI

3.9 Cratuctuueckue OLEeHKH apaMeTpoB
reHepabHOM COBOKYITHOCTH

WnpuBuayansHOE 3a1aHNE
DK3aMEeHallMOHHBIE BOIPOCHI

3.10 Cratucrudeckue pacueTsl B mpodeccuo-
HaJIBHOU cepe

WnpuBuayansHOE 3a1aHNE
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2. Jx3amMeHallMOHHBbIE BoNpockl. Bonmpockl k 3a4ery

Komnerenuuu Ne u
Ne B 9K3AMEHALIMOHHBIE BOITPOCHI
HAUMEHOBaHME
n/n 1 cemecTp
Kon Onpenesienune pasaena
1 2 3 4 5
1. OK-7 CHOCOOHOCTH K ca- 1. Marpuupbl, OCHOBHBIE MOHSATHS, BUIbI 1. Jluneitnas u
MOOPraHU3aNH U MaTpHIL, ACHCTBUS HaJl MATPUIIAMH. BEKTOpHAs anredpa
CaMOOOPa30BAHHIO | 2. OmpefeluTeNn 2-I0 U 3-TO TIOPS/IKOB, HX
CBOMCTBA M BBIYHCIICHUS.
2. OIK-2 | crlocoGHOCTRIO 1= [ 3 Cpcrembl  NMHEHHBIX  AireOpamyeckiux
MOHCTpHUPOBATE yPaBHEHHH, OCHOBHBIE IIOHATHS, (DOPMYIIBI
0a30BbIC 3HAHUS B Kpamepa, meron [aycea.
00JIaCTH ecTeCTBEH-
4. BekTopsl, ocHOBHbIe MNOHsATHs. CHcCTeMa
HOHAYYHBIX JAHUCIH- .
v mch KOOPJMHAT Ha MPSMO#i, Ha MJIOCKOCTH, B MIPO-
TUTHH, TOTOBHOCTBIO .
crpanctBe. JInHElHbIe onepanuy HaJl BEKTO-
BBISIBJISITH €CTECT- .
pamu, BX CBOICTBA.
BEHHOHAYYHYIO
5. CkanmsipHOe, BEKTOPHOE U CMEIIAHHOE
CYILTHOCTh MPOOJIEM, .
MPOU3BENICHUE BEKTOPOB, UX CBOMCTBA U BbI-
BO3HHKAIOIIUX B
YHCIICHUE.
xo7e nmpogeccuo- 5. D M
T —— . DyHKIUS, OCHOBHBIC IOHATHUS, CIIOCOOBI | 2. larematie-
KA
HocTH; mpuMensT | SAMAHHA, Tpesien GyHKINH, MaTeMaTHYeCKue | C aHanu3
115t mX pasperenus | HEONPEACTCHHOCTH H MX PaCKpBITHE.
OCHOBHBIE 33KOHEL 7. BeckoHeuHO Majbie (GYHKIIMH, UX CpaBHE-
eCTECTBO3HAHUS, Hue, 1-i u 2-1 3aMedaTenbHbIC PE/CNbl, Ta0-
METOJIbI MaTeMaTi- | JIML@A SKBUBAICHTHOCTEH U €¢ IPUMCHCHHE
YeCKOr'o aHajiu3a u 8. OIIHOCTOpOHHI/Ie npeacibl, HCIIPCPLIB-
MOJICTTUPOBAHUS, HOCTh ()YHKIIMH. ACUMOTOTHI rpaduka QyHK-
TEOPECTUYCCKOI'0 U onn
IKCTIEPUMEHTAITb- 9. 3amaum, NPUBOJSIINE K MMOHSATHIO MPOM3-
HOTO0 HcclenoBanus | BogHoW. [Ipow3BomHas (yHKIMH, OIperesie-
HHE, TEOMETPUYECKMI U MEXaHUYECKHU
3. IIK-4 CIOCOOHOCTBIO K CMBICJI TTPOU3BOHOM
MPOBEIICHUIO JKC- 10.ITpaBuna  auddepeHIUPOBAHKS, TPOU3-
MEPUMEHTOB 110 3a- | BoJgHAs CIIOKHOW (DYHKIIMH, TaONHIIA TTPOM3-
JIAaHHOW METOMHKE, BOJIHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHH.
00paboTKe i aHAMN- | | | [IpoM3BOHBIC BBICIIHX OPSIKOB
3y HOIYH9CHHBIX PC- | 17 OcnoBHbIE TeopeMbl Au(depeHITHaTbHOr0
3yJIBTaTOB C NPU- S —
BJICYCHUEM COOT-
13.Heobxoaumbie ¥ JOCTATOYHBIC YCIIOBHSI
BETCTBYIOIIETO Ma-
MOHOTOHHOCTH H 9KCTpeMyMa (QyHKIIUH
TEMaTHYeCKOro ar-
napara 14.BbIyKi10cTh, BOTHYTOCTh, TOYKH TEPErH-
0a rpaduka QyHKIHU.
15.Anroput™ uccnenoBanus (GyHKIUMUA U II0O-
y
CTPOCHHE MaKeTa ee rpaduka.
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Ne n

Komnerenuuu
Ne BOITPOCHI K 3AYETY HaMMeHO-
n/n 2 cemecTp BaHUe
Kon Onpenesienune
pasaejia
1 2 3 4 5
1. OK-7 CIIOCOOHOCTH K camoopra- | 1. ®dynkuuu, 3amanHele HessBHO. Kpusbie 2- | 2. Martema-
HH3aLMH M CaMOOOPa30Ba- | ro MopsKa: OKPYXKHOCTb, 3JUIMIC, THIEPOO- | THHECKUMH
HUIO Jia, mapadoja. aHaJu3
2. OyHKOUH HECKONBKHX IEPEMEHHBIX,
2. OIIK-2 | ciocoOHOCTBIO AEMOHCT- OCHOBHBIC IIOHSATHUS, OO0JIACTH OIPEACICHUS,
pHpOBATh Ga30BBIC 3HAHUS FEOMETPUYECKUN CMBICIL.
B 001aCTH €CTECTBEHHOHA- | 3 Uacrppe HpPOM3BOAHEIE 1-r0 M 2-TO TI0-
YHHBIX HCIUIUIMH, I'0- psanka, Hanbonpluee 1 HanMeHbIIee 3HaYEHHE
TOBHOCTBIO BBUABIIATE CC- | dhyykiuu ABYX MEpEMEHHBIX B 00J1aCTH.
TECTBEHHOHAYYHYIO CYII[- =
YHHYIO CYINL 4. HeonpeaeneHHblii HHTErpaj, ONperene-
HOCTbH MPO0JIEM, BO3HU- .
HHUE, CBOMCTBA, TAOIWIIA OCHOBHBIX HWHTErpa-
Karolux B xoje npodec- OB
CHOHAJILHOM JIeSTETbHO- -
5. OcHOBHBIE METOIbI HHTETPUPOBAHUS: 10
CTH; IPUMEHSATH TS UX -
YaCTAM M TOJCTAaHOBKOM.
paspelieHusi OCHOBHBIC 6 p :
3AKOHBI €CTECTBOSHAHHS, . HauHOHimLHLIe ):[p(zS W, OCHOBHBIC TIOHSI-
MeTO/IbI MaTemaTHueckoro | T AJE)OCTGI/IIHI/IG IpOOH, MX HMHTErPHUpPOBa-
AHATTH3A 1 MOJEIMPOBA- HHE. r60pvnTM HHTETPUPOBAHMS PAITHOHAIT-
HUS, TEOPETHUECKOTO U HBIX APOOCH.
OKCTIEPUMEHTAIBHOTO HC- 7. WHurerpupoBaHMe HEKOTOPHIX HpPPaIMo-
CIICIOBAHHS HAJIBHBIX ¥ TPUTOHOMETPUUECKHX (DYHKITHH.
8. OrmpeneneHHbId UHTErpal: ONperere-
3. IK-4 | cocoGHOCTBIO K IPOBE- Hue,  cBoWcTBa,  Qopmyna  Hprorona-

JIECHUIO KCIIEPUMEHTOB T10
3aJaHHOI METOAMKE, 00-
paboTKe ¥ aHAIKM3Y MOJY-
YEHHBIX PE3yJIbTATOB C
HpI/IBHe‘IeHI/IeM COOTBETCT-
BYIOIIETO MAaTEMaTHYECKO-
TO amnmapara

JleliOHMIIA, METO/IBI HHTETPUPOBAHHSI.

9. JubdepeHunanbHple ypaBHEHHS, OC-
HOBHBIC MOHATHS, AU depeHnInaibHbIe ypaB-
HeHHs 1-ro mopsaKa ¢ pa3ieleHHbIMH U pas-
JIETISIFOIIMHECS TIEpEMEHHBIMH.

10. Opnnoponubie u nuHEHHbIE THddepeH-
ualbHble ypaBHeHus 1-ro nopsiaka. Judde-
peHIMaNbHbIC YpaBHeHHS bepHyu.

11. Teopus nMHEHHBIX OTHOPOTHBIX AU-
(bepeHIMaIbHBIX YPaBHEHUH 2-T0 MopsaKa ¢
MOCTOSTHHBIMHU KOX()(pHIIMEHTAMH.

12. Teopus  IUHEHHBIX  HEOTHOPOIHBIX
mddepeHUaIBHBIX YpaBHEHUH 2-TO MOpsi-
Ka C MMOCTOSHHBIMU KOA(PHUIMEHTAMHU.

13. T'eomerpuveckre NPUIIOKEHHUS ONpese-
JICHHOTO MHTErpaa.
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Ne Komnerenuun 3K3AMEHALIMOHHBIE BOMTPOCHI Ne
H HaMMEHOBaHuUe
n/n 3 cemecTp
Kon Onpenenenue pasaena
1 2 3 4 5
1. OK-7 CIIOCOOHOCTB K caMo- | 1. DmemeHTsl KOMOMHATOpUKH: OCHOB- | 3. Teopus BeposT-
OpPTraHM3alMK M CaAMO- | HbIC ONPEICIICHUS, 1B MTPaBKia KOMOMHA- HOCTEH U MaTeMa-
00pa30BaHKIO TOPHKH. THYECKasl CTaTH-
2. CayuaitHble cOOBITHS, UX BHIbI, Kiac- | CTHKA
2. OIIK-2 | criocobHOCTRIO Je- CUUECKOE OIPEEIEHUE BEPOSTHOCTU CO-
MOHCTPHPOBATH Oa- GLITHL
30BbI€ 3HAHHS B 00- 3. Anrebpa cobbituii. IIpousBeneHue u
JIACTH €CTECTBEHHO- CyMMa COBBITHI.
HAYHHBIX JMCUHILIAH, | 4 dopMmyiaa TONHOW BEPOATHOCTH M
TOTOBHOCTBIO BBISB- bopmyas: Baiieca.
JISITh €CTECTBEHHOHA-
5. He3zaBucuMble MOBTOPHBIE HCITBITA-
YYHYIO CYIIIHOCTb
npobieM, BO3HU- M. -
KAIOIIIX B XOJIE MPO- 6. Cunyuaiinas BennunHa. OCHOBHBIE I10-
(beccuonambHOl esi- | HATH OyHKIMS pacipeneneHus u QyHK-
TEBHOCTH; TIpHMe- U TJIOTHOCTH PaCIIpeIeIeHus.
HATB U1 UX paspe- 7. Tlpeamer u 3amaud MaTeMaTHUYECKOI
ICHAS OCHOBHELE cratuctukd. OCHOBHBIC OOBEKTHI U ITOHS-
3aKOHBI ecTecTBO3Ha- | THA. COOp MH(popManyuu u nepBuYHas 00-
HUSL, METOJTbI MAaTEMa- paboTKa BEIOOPKH.
TUYECKOr'o aHaJin3a u 8. Crarucruyeckue pacucTel B npoq)ec-
MOJIEIMPOBAHMS, Teo- | CHOHAIBHOM chepe «TexHONOTMU M JIH-
PETHYECKOro 1 JKC- 3aiiH MeOe.
MEPUMEHTAIBHOTO 9. CraricTHYeCcKUE OLIEHKH IapaMeTpoB
HCCIICIOBAHUS TeHEepaJIbHOM COBOKYITHOCTH
10. YncnoBele XapaKTEPHCTHKH CIIydaii-
3. IIK-4 CIIOCOOHOCTBIO K HOM BeIMYMHBL. 3aKOHBI pacHpeeTeHus

MPOBEICHHIO JKCIIe-
PHMEHTOB TIO 3a/1aH-
HOI MeTOouKe, 00pa-
00TKE ¥ aHATU3Y I10-
JIy4CHHBIX pe3yJIbTa-
TOB C IPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTEMAaTUYCCKOI'O
anmapata

HENPEPHIBHON CITy4ailHOW BENUYUHBI.
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3. Onucanne nokasareJsjiedl 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHiA

IHoka3zarean Ouenka Kpurepuun
3HaTh CBOOOJHO U YBEPEHHO HAXOJIHUT IOCTOBEPHBIE HCTOUHUKH
OK-7 nHpopManum, onepupyeT MpeaoCcTaBIeHHOH HH(opMaIIneH,
- BUZBI U CrIelU(HUKY UCTOYHUKOB OTJIMYHO BJIaJieeT HaBbIKAMH aHaJM3a U CHHTe3a HHOopMa-
JIOCTOBEPHOM MaTeMaTHYeCKOMH LMK, 3HAET BCE OCHOBHBIE METOBI PELICHHsI PoOJIeM, Tpe-
nHpopmanmy, (yaeOHUKH, yaeo- JTyCMOTPEHHBIE Y4eOHOW MPOrpaMMOi, 3HAET THITUYHbIE
HBIE TOCOOHS, KOHCIIEKTHI JIEKIIHH, OTJAMYHO | OMIMOKHM M BO3MOXHBIE CJIOKHOCTH IIPH PEIICHAN TON UK
WHTEpHET, HAYYHBIE CTATbH). WHO# 1Tpo0IieMBbl 1 crioco0eH BBIOpaTh U 3()(HEeKTUBHO pUMe-
OIlIK-2 HUTH aJIKBATHBIN METOJI PEIICHNS] KOHKPETHOH POOIIeMbI
- OCHOBHBIE MaTeMaTH4YeCKHe Mo- win ydaeOHol 3aia4n. JIeMOHCTpHUpYeT Ha BEICOKOM YPOBHE
HATHS U METOJIBI UCCIIEIOBAHMUS, HaBBIKH BBITIOJIHEHHSI PACYETOB U BhIUMCIEeHUH. ['paMoTHO
cnenudrKy MaTeMaTHIECKUX CUM- HCMONB3YyeT MPH 3TOM BO3MOXKHOCTU BBIYUCIUTENBHBIX yCT-
BOJIOB. POMCTB ¥ MHPOPMAIMOHHBIX TEXHOJOTUH.
1IK-4 B GonbiHCTBE CitydaeB criocoOeH BBISIBUTH JOCTOBEPHBIE
-0COOEHHOCTH MIPUMEHUMOCTHU WCTOYHUKU MH(POpPMALUH, 00padoTaTh, aHATU3UPOBATH U
OCHOBHBIX MaTE€MAaTHYECKHUX IIOHS- CHHTE3UPOBATh MPEIOKEHHYIO HH(OpMaIHIO, BHIOPATh Me-
TUH U METONOB HCCIENOBaHMSA B TOJ| pelIeHust IPOOJIEMBI M PEelInTh ee. Jlomyckaer enuHnY-
Pa3HbIX HAYYHBIX O0JIACTSIX. Xopouo HBIE CEphE3HbIE OUIMOKK B PEIICHUH MTPOOJIEM, HCIIBITHIBAET
Ymernb CIIO’)KHOCTH B PEAKO BCTPEYAIOIINXCS WM CIOXKHBIX CIydasx
OK-7 petienus mpobJieM, He 3HAET THITUYHBIX OIIMOOK U BO3ZMOXK-
- HCHONB30BaTh pa3jiNyHbIE HC- HBIX CIIOKHOCTEH MY PEICHUH TOW MJIM UHOW IPOOIEMBI.
TOYHMKH WHQOpPMalUu B CBOEH JleMoHCTpHpyeT Ha TOCTATOYHOM YpOBHE HAaBBIKU BBINIOTHE-
pabore. HUS pacyeToB U BhIYMCIEHUH. V3penka CIONb3yeT MpU ITOM
OIlIK-2 BO3MO)KHOCTU BBIYHCIUTENBHBIX YCTPOHUCTB U HH(pOpMAIIH-
- OCYIIECTBJIATH IIeJI€HANIPaBIICH- OHHBIX TEXHOJIOTHUIL.
HBII IOMCK MAaTEMaTUYECKOM MH- Jlonmyckaet omMOKH B ONpeeNIeHUH JOCTOBEPHOCTH UCTOY-
(opmaruy; MPOBOAUTEL aHATUTHU- HUKOB MH(popMaImu. J[eMOHCTpHpYeT Ha HU3KOM YPOBHE
JecKue 0030pbl HHPOPMALMH: VioBe- CIIOCOOHOCTh MPUMEHATH TCOPETHICCKHIE 3HAHUS K KOHKPET-
CTPYKTYpHUpOBaTh, MUHUMH3UPO- HOMY (paKTHYECKOMY Marepuaiy. B oTAenbHBIX cirydasx cro-
BaTh, BBIACIIATH IVIaBHOC, yCTaHAB- TBOpH- co0eH NpaBUIBHO PellaTh TOJIbKO THIIMYHbIE, Hanbosee yac-
JIMBaTh CBA3U MEXIy 6a30BBIMU TeJIbHO TO BCTpEYArOLIHecs Mpo0iIeMsbl, 3a1a4i B KOHKPETHO# o0ac-
3JIeMEeHTaMU. TU. JIeMOHCTpHpYyeT Ha HU3KOM YPOBHE HABBIKH BBINTOJTHEHUS
- TPaMOTHO IIPUMEHATH OCHOBHBIE pacyeToB U BLIYMCIICHHIA.
MaTeMaTU4YECKUE CUMBOJIBI, TIOHS- HecmocobeH ocyiecTBIATh MOMCK HEOOXOAUMOM HHPOpMa-
THS U MCTO/IbI UCCIICIOBAHMA. Heynos- MK, 00pabaTeiBaTh HHPOPMAIIHIO, HE UMEET HABBIKOB aHAJIH-
IIK-4 JeTBopH- | 33 M CHHTE32, HE 3HACT METOOB PeILCHNs npoOiiem, 3a1ay, He
- Ha OCHOBE HallIcHHOU I/IH(l)OpMa- TeALHO MOJKET pelIaTh npo6neMLI, 3agaun. He BnageeT TeXHUKOM
Oun BI)IGI/IpaTI) OIITHMAJILHBIN CIIO- BBIUUCJICHUN.
€00 perreHuss MaTeMaTHIECKOM
poOJIeMbl WM 3aJa4k; aHaIH3H-
pOBaTh MONYYEHHBIE PE3YAbTATHI U
JleNlaTh Ha UX OCHOBE BBIBOJBI.
Baanets 3ayteno | JlemoHCTpHpyeT OoJee MONTOBUHBI MMOKa3aTeneld Ha 0c-
OK-7 TATOYHOM U BBICOKOM YPOBHE
- IpueMaMH BH3yaJu3allMd WH-
(opManuu: MmpeacTaBlIeHUE B BULE
rpauKoB, CXeM, TaOJIHUIL.
OIlIK-2
- HaBBIKAMHU PELICHUS 33134 U3
Pa3HBIX 00JacTeil MATEMaTHKH.
- HaBBIKAMM HCIIOJIb30BaHUS U3Me-
PUTEIBHBIX M  BBIYUCIUTEIBHBIX
YCTpOICTB, nH(pOpMaIMOHHBIX
TEXHOJIOTUH 71 BBIOIHEHUS pac-
YeTOB, BBIYHMCICHUH, COCTAaBIICHUA .
M OpOPMIEHHS pPe3yIbTATOB pe- He 3aure- | [leMoHCTpupyeT OOJBIIMHCTBO MTOKa3aTelell Ha HeaocC-

HO TATOYHOM U KpalHE HU3KOM ypOBHE

LICHUS 33]1a4.

1IK-4

- TEXHHKAMH BBITIONHEHUS pacue-
TOB W BBIYHCICHHUH, HABBIKAMHU
MaTeMaTHYeCKOW 00paboTKu pe-
3yJbTATOB U3MEPEHUH U BBIUKCIIE-
HUH, TPEACTABICHUS PE3YJIbTATOB
B TpeOyeMOM BHJIE.

38




4. MeToanueckue MaTepHuaJibl, ONpeaACIAIIIME MMpoUcaAYPbl OCHUBAHUA 3Hal—lﬂﬁ,
yMeHHﬁ, HABBbIKOB H ONIbITA J1€ATC/IBHOCTH

Jucnunnuna MartemaTtuka (0Omuii Kypc) HampaBiieHa Ha O3HAKOMJICHHE OOYJaronIuxcs
MECTOM U POJIbI0 MaTEMATHUKU B COBPEMEHHOM MUpPE, MUPOBOW KyJIbTYpE U UCTOPUU; HA MTOJIyYEHUE
TEOPETUYECKUX 3HAHUI U MPAKTUYECKUX HABBHIKOB IPUMEHEHHS! CUCTEMbl (yHJaMEHTalIbHBIX Ma-
TEMaTU4YEeCKUX 3HAHUM [ uACHTU(DUKALIMY, GOPMYIUPOBAHUS U PELIEHUS] TEXHOJIOTMUECKUX MpO-
6sieM B mpodeccuoHabHOM cepe, a TaKKe OCYIIECTBICHUS MOUCKA, XpaHEeHHs, 00pabOTKH U aHa-
nu3a uHGOPMaLMU U3 PA3IMYHBIX UCTOYHUKOB M MPEJICTABJICHUS €€ B COOTBETCTBYIOIIEM BHJIE U
JUI UX JTabHEHUIIEro NCHOJIb30BaHUs B IPAKTUUECKOMN AEATEIbHOCTH.

N3ydenue nucuuminabl MaremaTtuka (001K Kypc) npeaycMaTpUBaeT:

— JIeKUuH,

— MpPaKTUYECKHUE 3aHATHS;

— KOHTpOJIbHBIE PabOTHI;

— 3auer;

— DK3aMeEH;

— CaMOCTOATEIbHYIO paboTy CTyAE€HTa B 00bEMAax 4YacoB, COOTBETCTBYIOILUX Y4eOHOMY
IUIaHY HampaBjIeHUS.

B xone ocBoenust paznena 1 «JIuneiinas u BekTopHas anreOpa» CTYJAEHTbI JOJKHbBI YSICHUTD
UJed MaTeMaTU4YEeCKOro MOJIEIUPOBAHUS B MPOCTPAHCTBAX Pa3HBIX U3MEPEHUI U MPUMEHEHUs Me-
TOJOB JIMHEHHOHN aJireOpbl U TEOPUH BEKTOPOB B PELICHUH 3a/1a4 MPO(GECCHOHATBHON MPAKTUKH.

B xone ocBoeHus pasnena 2 «MaremMaTH4eCKUN aHAIN3» CTYAEHThl OCBAaMBAKOT OCHOBHBIE
IIpUEMBbI U METObl IOCTPOCHHUS U aHAJIM3a JUHAMHUYECKHUX MOJIEIeH.

B xone ocBoenus paznena 3 «Teopust BEpOATHOCTEW M MareMaTU4YecKasi CTATUCTUKAY CTY-
JIEHTBI 3HAKOMSATCS C CUTYyallUsIMH CJIy4allHOCTH U 3aKOHOMEPHOCTH U 3aKOHAMU UX MPOSBIICHUS.

CryneHTtaM HEOOXOJMMO OBJIAJIETh HAaBBIKAMM W YMEHUSMU HIPUMEHEHUS H3YYEHHBIX
METO/I0B JUIsl pa3pabOTKU U peanu3aluu Mpo(eccnoHalbHO OPUEHTUPOBAHHBIX POEKTOB B TMOCIIE-
YIOIIeH y4eOHOU NeITeTbHOCTH.

B nporuecce n3ydyeHust JUCHUIUIMHBL PEKOMEHIyeTCs Ha IEpBOM dTare oOpaTuTh BHUMaHUE
Ha CHelU(pUKYy MaTEMaTHYECKUX TEKCTOB U YMEHHE BbIOMPATh METO/Ibl PEIICHUS Pa3IMYHBIX 331a4.

OBnazneHue KIIOUYEBbIMU MOHITUSAMHU SIBJIIETCS OCHOBOM YCBOEHHUSI yueOHOTO Marepuana o
JTUCLUILINHE.

[Ipu moaroToBke K 3adeTy/sK3amMeHy 0cO00€ BHUMAaHHE HEOOXOAMMO YACIUTHh PeKOMEHa-
UM U 3aMEYaHMsIM NpernojaBaTesel, BeAYyNX ayIMTOPHbIE 3aHATHS 110 AUCLHUIIIIMHE

B nponecce npoBeneHUs MPakKTUUECKUX 3aHATUNA MPOUCXOAMUT 3aKpeIuieHue 3HaHWM, Qop-
MHUPOBaHHE YMEHHI U HAaBBIKOB IIPUMEHEHUS Pa3IMYHBbIX METOIOB PEILEHUsI CTAaHAAPTHBIX MaTeMa-
THUYECKUX CUTYaLH.

CamocrosaTenbHyI0 pab0oTy HEOOX0IMMO HAYMHATh C YTCHHS JICKIIUH ¥ YICOHUKOB.

B nporecce koHCynpTanuu ¢ npenojaBaresnieM oOy4yaroUIuiics BISICHIET HaJln4yKe npo0esoB
B 3HaHMSIX U crioco0ax pelieHrs pa3HbIX CUTYaIUil.

Pabora ¢ nuteparypoil sBiseTCS BAXKHEUIITUM 3JIEMEHTOM B HOJYyYEHUH 3HAHUH 0 TUCLUII-
muHe. [Ipexne Bcero, HE0OX0IMMO BOCHOJIb30BaTHCS CIIMCKOM PEKOMEHAYEMOMW MO JTaHHOM AMCLH-
IUIMHE TUTEpaTypoi. JJONOTHUTENbHBIE CBEICHUS 110 U3Yy4aE€MbIM TEMAaM MOYKHO HAWTH B IEPUOIM-
yecKoil meuatu u MuTepHere.

[IpenycMoTpeHO MpoBeeHUE AYAUTOPHBIX 3aHSATUNA B BUJIE PA3HOOOPA3HBIX TPEHUHIOB U
CUTYaIHi OOIIEeHUsI B COYCTAHUH C BHEAYTUTOPHOU pabOTOil.
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Ipuioxenune 2

AHHOTALIMSA

padoueii mporpaMMbl TUCHMUILIMHBI
MaremaTuka (001Mii Kypc)

1. Ilean u 3agaum AMCHUIIIMHBI

[enbto u3ydeHHs] JUCUMIUIMHBI SBISETCSA: 3HAKOMCTBO OOYYarOIIMXCS C MECTOM U POJIbIO
MaTeMaTUKU B COBPEMEHHOM MHpE, MUPOBOM KyJIbType W HUCTOpUU; (POPMUPOBAHUE JTUYHOCTH
oOyuarouuxcs, pa3BUTUE WX HMHTEIIEKTa U CHOCOOHOCTEH K JOTMYECKOMY U alrOPUTMHUYECKOMY
MBIILJIEHHIO.

OO0yueHnre OCHOBHBIM MaTEMaTUYECKUM METOJIaM MIPECIICIYET 1eJIb Pa3BUTHUS CIIOCOOHOCTEH
MPUMEHATh cUcTeMy (yHIaMEHTAIbHBIX MAaTEMaTUYECKUX 3HAHUM JUIs UIEHTHUPUKALUU, popMy-
JIMPOBAHUSA U PELIECHUS TEXHOJOTUYECKUX MPo0ieM B 001acT NpoeccuoHanbHOM AEATEIbHOCTH, a
TaK)Ke OCYILECTBIATh MOUCK, XpaHEHUE, 00pabOTKYy M aHaIu3 MH(OPMALMK U3 Pa3IUYHBIX UCTOY-
HUKOB U IIPEJICTAaBIISITh €€ B COOTBETCTBYIOILLEM BUJIE

3aiauy AUCUUIUIMHBI COCTOAT B TOM, YTOOBI HA IPUMEpPAX MATEMAaTUYECKUX IOHATUN U Me-
TOZOB IPOJEMOHCTPUPOBATh 00yUYarOIUMCS ACUCTBHE 3aKOHOB MaTEpUAIbHOIO MHPA, CYLIHOCTb
Hay4yHOTO MOJX0/1a, CIeUU(PUKY MAaTEMAaTUKH U €€ POJIb B HAYYHO-TEXHHUUECKOM Iporpecce, a TaK-
&Ke co37aTh PyHIaMEHT MaTeMaTUYeCKOTro 00pa3oBaHusi, HEOOXOIUMBIN 1715 pa3BUTHUS Mpodeccuo-
HaJIbHBIX KOMIIETEHLUH U JUIsl U3Y4YE€HHUS MTOCIEIYIOMNX AUCIUIUIHH.

2. CTpyKTypa IMCUMILTHHBI

2.1 Pacnpenenenue TpyJ0€MKOCTH MO OTAEIbHBIM BHUJAM y4eOHBIX 3aHATHI, BKIIOYas CaMOCTOSI-
TenbHyI0 padoty: JIk.-87 vac., [13-104 gac.; CP-79 uac.
OO6mast TpyI0€MKOCTh JUCHUIUTHHBI cocTaBisieT 360 yaca, 10 3a4eTHBIX €IUHUIL

2.2 OCHOBHBIC pa3/Ieibl TUCIUTIITUHBI:

1. Jlunetinast u BEeKTOpHas anredpa
2. MaTeMaTHYEeCKUH aHAIN3
3. Teopus BeposITHOCTEW U MaTeMaTHIeCKasi CTATHCTHKA

3. [lnanupyemble pe3yabTaThl 00y4eHUs (MepevyeHb KOMIeTeHIMi)
[Tponecc n3ydenus: AMCUMUIUTHMHBI HAMpaBjieH Ha (POPMHUPOBAHKE CIEAYIOMNX KOMIIETCHITHI:

OK-7 - cniocobHOCTBIO K CaMOOPTaHU3AIUH U CaMO0OPa30BaHHIO

OIIK-2 - crocoOHOCTBIO IEMOHCTPUPOBATh 0a30BbIC 3HAHUSA B 00JACTH €CTECCTBCHHOHAYYHBIX JMCIIHII-
JIMH, TOTOBHOCTBIO BBIABJIATL CCTCCTBCHHOHAYYHYIO CYHIHOCTD HpO6HeM, BO3HUKAIOIINX B XOAE€ HpO(beCCI/IO-
HaJILHOM JACATCIBHOCTU, IPUMEHATD JJId UX PpaspClICHUA OCHOBHBIC 3aKOHbI €CTCCTBO3HAHUA, MCTOJAbI MaTEC-
MaTHUYECKOT0 aHaJIu3a M MOJIETHPOBAHMS, TEOPETUIECKOT0 U IKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS

[MK-4 - crocoOHOCThIO K MPOBENCHHUIO SKCIIEPUMEHTOB I10 33/IaHHON MeToJuKe, 00padoTKe M aHaIHM3y
MOJTyYEHHBIX PE3YIbTATOB C MPUBJICUCHHEM COOTBETCTBYIOLIEr0 MaTEMaTHUECKOTr0 arnmapara

4. Buabl npoMeKyTOYHOM aTTecTalluu: 3a4€T, SK3aMEH.
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Ipuiaoxenne 3

Ilpomokon o 0onoanenusax u usmMeHeHuax ¢ paboueil npozpamme
Ha 20 _-20__ yueoHwlit 200

1. B paGouyto mporpaMMy Mo IUCHUILIAHE BHOCATCS CIEAYIOIINUE TOTIOJTHEHHUS:

2. B pabouyro nmporpamMmy Mo AUCITUTUTMHE BHOCSITCS CJIECIYIONIUE U3MCHEHHUS:

[Iporokon 3acemanus kageapel MareMaTuku Ne ot «_ » okTsa0psa 20 r.,

(paspabomuux)

3aBeqyromuii kadenpoit

(noonucw) (®.1.0.)
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I[Ipunoxenune 4

®OHJA OHEHOYHBIX CPEACTB AJA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU 11O AUCHUITIJIMHE

1. Onucanue poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne DJIeMeHT D®OC
KOMIIe- KOMIIe- Paznen Tema
TEHIINH TEHIIMH
OK-7 CI10Cc00- . 1.1.MaTtpu1ibl, OCHOBHBIE MTOHSTHSI, BUIBI MATPUII, NeUCTBUS | Tect
HOCTb K s HaJ MaTPUIAMH.
caMmoopra- § 1.2.0npenenuteny 2-ro U 3-ro NOPSAKOB, UX CBONCTBA U Tect
HU3aLUH U % BBIYHCIICHHSI.
camoobpa- ; é 1.3.Cucrembl TMHEHHBIX anreOpandeckux ypaBHEHHA, Oc- Tect Konrpons-
30BaHUIO w 2 HOBHbIE MOHsATHs, popMmynbl Kpamepa, meton ['aycca. Hast paboTa
£ S | 1.4.Bextopsl, OCHOBHbIC MOHATHS. CHCTeMa KOOpAMHAT Ha | Tect
OIIK-2 CII0COOHO- >§ MIPSIMOM, Ha IJIOCKOCTH, B H?OCTpaHCTBe. JIuneitnsie onepa-
CTbIO fie- é U1 HaJ BEKTOpaMHM, UX CBOMCTBA.
MOHCTpH- - 1.5.CkansipHoe, BeKTOpHOe U cMeniaHHoe mnpousBeneHue | Tect KonTponb-
poBaTh BEKTOPOB, X CBOWCTBA U BHIUUCIICHHE. Hast paboTa
6asoBble 2.1.DyHKIUSA, OCHOBHBIC MOHATHSA, CIIOCOOBI 3amaHus, mpe- | Tect
SHaHWA B Jen (YHKIIMM, MaTeMaTHYECKHUE HEONpENEeNIeHHOCTH M HUX
obnacru pacKphbITHE.
ecTecT- 2.2.beckoHeyHO Manble GYHKIMH, UX cpaBHeHue, 1-it u 2-ii | Tecrt
BCHHOHA-~ 3aMevaTesbHBIE Tpeaesbl, Ta0auia SKBUBAIECHTHOCTEN U ee
YUHBIX pUMEHEHHE.
AUCIHIT- 2.3.01HOCTOPOHHME TIPENENBl, HENMPEPHIBHOCTh (YHKIMH. | TecT
JIMH, T'0- AcuMnToTsl rpaduKa QYHKIMHY.
TOBHOCTBIO 2.4.3agaun, NpuUBOAIIUE K NOHATHIO pou3BoaHOU. [Ipous- | Tect
BBIABJIATE BOJHAsA (PYHKIMH, ONpeJesieHne, TeOMETPUUECKHd 1 Mexa-
ecrect- HUYECKUI CMBICT IPOU3BOAHOM,
BCHHOHA- 2.5.1lpaBuna muddepeHumpopanus, nponsBoaHas ciaoxuoi | Tect KoHTposs-
YHHYIO (yHKIMHM, TaONIUIIA TPOU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX | Has pabora
CYIIHOCTb 0 bymKrwmii.
mpobren, = 2.6.]1pon3BoiHbIE BBICHIMX ITOPSIKOB. Tect
BO3HH- = 2.7.0cHOBHBIE TeopeMbl T (hepeHIINaTEHOTO UCHUCITCHUSI Tect
i?)};:lrf;x: E 2.8.HeoOxomumble ¥ 1OCTaTOYHBIE YCIIOBHs MOHOTOHHOCTH | Tect
(beccuo- ? U 3KCTpeMyMa (QyHKIMH
HATEHOI = 2.9.BBIITyKII0CTh, BOTHYTOCTb, TOYKHM Heperuba rpaduka | Tect
JCATCIIb- g by,
HOCTH “é 2.10.Anroput™m uccnenoBanus GyHKUuM U nocrpoeHue ma- | Tect UunuBuay-
TIPUMEHATS S KeTa ee rpaduka. aJbHOE 3a/laHNe
IUTA HX N 2.11.®ynkimy, 3anaHHble HesiBHO. KpuBwle 2-ro mopsnxa: | MHauBuayaiasHOE
pasperre- OKPYXXHOCTb, AJIIHIIC, ThniepOona, napabona. 3aJaHue
HHUS 0C- 2.12.®yHKIIMM HECKOJBKUX IE€pPEMEHHBIX, OCHOBHBIE MOHA- | TecT
HOBHEIE THsI, 00JIACTh ONpEIeNICHNs, TEOMETPUYECKHI CMBICII.
3aKOHEI 2.13.Yactaele mpousBoguble 1-ro u 2-ro mopsaka, Hau- | Tect Muousuny-
eCTECTBO- Oornblliee W HauMEHbIllee 3HAUEHHWE (YHKIMU JABYX IIepe- | allbHOEe 3aJaHue
3HaHws, MEHHBIX B 00JIaCTH.
MeTOo/bI 2.14.HeonpeneneHHbI MHTETpal, ONpeleleHue, cBoiicTBa, | Tect
MaTeMaTH- Ta0JIMIIa OCHOBHBIX MHTETPAJIOB.
YEeCcKOro 2.15.0cHOBHBIE METOABI MHTETPUPOBaHUA: Mo dacTsM u | Tect
aHAITN3A U I0JICTAaHOBKOH.
MOIEITH- 2.16.ParmonansHble 1podu, ocHOBHBIC mMoHsATHA. IIpocteii- | Tect
pOBaHHMS, mye JApoOu, UX MHTETPUPOBaHUE. AJITOPUTM WHTErPUPOBa-
TEOpeTH- HUSI PALIMOHAJTIBHBIX POOEH.
YECKOT0 U 2.17 MnTerpupoBaHue HEKOTOPBIX MPPAaLMOHANBHBIX U TpU- | MHIuBUAYaIbHOE
SKCIIEPH- TOHOMETPUYECKUX (DYHKITHH. 3aganue Tect
MEHTaJTb- 2.18.0npeneneHHplid WHTETpai: OIpeeieHne, CBONCTBA, | MHauBUIYyaIbHOE
HOTO HC- ¢dopmyna Herorona-JleliGHMIA, METOABI HHTEIPHUPOBAHHSI. 3ananue Tect
crnenoBa- 2.19.'eomeTprdeckue NpUIOKEHUS ONpeleseHHOro uHTe- | MHauBuayaasHOE
HUSL. rpajia. 3ananue Tect
2.20.IndpdepenumansHple ypaBHEHUs,, OCHOBHbIE MOHATHS, | MHIuBHAYyanbHOE
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CITOCOOHO-
CTBIO K
poBeJIe-
HUIO 3KC-
MepUMEH-
TOB 110
3aJaHHOU
METO/IHKE,
00paboTke
U aHAJIU3Y
MOJTyYeH-
HBIX pe-
3yJIBTATOB
C TIpHBJIE-
YEHUEM
COOTBET-
CTBYIOIIIE-
ro Mare-
Maruye-
CKOTO all-
napaTa

muddepeHnmansHpie ypaBHeHUs 1-To TOpsiAKa C pasjesieH-
HBIMH U pa3AeNsIoNIIMICS TIEPEMEHHBIMH.

3aganue Tect

2.21.0qH0poaHbIe ¥ HHEHHbIE quddepeHIanbHbIe ypas- Tect
HeHus 1-ro nopsinka. Jluddepenunansueie ypapueHus bep-
HYJUTH.
2.22.Teopust aUHEHHBIX OAHOPOAHBIX MuddepeHunanbubx | Tect
ypaBHEHHH 2-r'0 MOps/IKa C MOCTOSHHBIMH KO3(QHIIneHTa-
MHU.
2.23.Teopust JIMHEHHBIX HEOMHOPOIHBIX auddepeHnuans- | Tect
HBIX YpaBHEHHH 2-TO MOpsAKa C MOCTOSHHBIMU Kod(pduim- | MHauBuayanpHOE
SHTaMH. 3a/laHue
3.1.01eMeHTBl KOMOHMHATOPUKH: OCHOBHBIE omnpeneneHus, | Tecrt
JIBa TPaBUIIa KOMOWHATOPUKH.
5 3.2.Cayuaiinple cOOBITHS, MX BUABI, KlIacCUUecKoe ompere- | MHauBumyansHOe
§ JICHUE BEPOSITHOCTH COOBITHS. 3aganue Tect
= 3.3.Anrebpa coOwiTuii. [Ipon3BeneHne U CyMMa COOBITHI. Tecr
g 3.4.®opmyra oIHOM BeposTHOCTH U (opMyitel baiieca. Tect
% 3.5.He3zaBucuMbIe IOBTOPHBIE UCIIBITAHUSI. WNumuBuayansHoe
i g samanue Tect
= E | 3.6.Cnyqatinas Bemuuuna. OcnoBuble moHstus. ®ynkuus | MnpusuayanbHoe
ql;j E pactipezneneHus U QyHKIUs INIOTHOCTH paclpelelIeHusI. 3ananue Tecrt
2 s | 3.7.YucnoBble XapakTepHCTUKU CiydaiiHoil BennunHel. 3a- | Tect
% © | KOHBI pacnpe/ieieHUs HEMPEPHIBHOM CTydaiiHol BETNYUHBL.
& 3.8.Ilpenmer u 3amaum Marematudeckoi cratuctukud. Oc- | Tecr
o HOBHBIE 00BEKTHI U NoHsTUs. COOp MHpOpMALUH U TIEPBHY-
g Has 06pabOTKa BHIGOPKH.
é 3.9.CraTtuctuyeckue OlLEHKH MapaMeTpoB reHepaibHOM co- | Tecr
o BOKYITHOCTH
3.10.CraTuctrdeckue pacueTsl B mpodeccuonansHoil chepe | MHanBumyansHoe
3a/laHue

2. Onucanne nokasareJsjiedl 1 KpuTepueB OLlEHNBAHUSI KOMIIeTeHIHii

Tak Kak TeKyII1il KOHTPOJIb IPOBOAUTCA B (POpME TECTUPOBAHUS U MPeJHA3HAUYEH I IPOBEPKU
3HAHMH caMUMU O0Y4arOIIMMHUCS, TECT MOKET ObITh 3aUTEH WM HE 3auTeH. B nanbHelem cTyaeH-
Thl MOT'YT IIOBTOPUTD MOTIBITKY BBIIIOJHUTH TECT IO TOM TeMe, e Obliii 00HApYKEHbI IPOOEIbI B

€0 3HaHHUAX.

IToka3aTenu

Onenka

Kpurtepuu

3HaTL
OK-7

- BUZBI U CrielU(HUKY UCTOYHUKOB JOCTOBEPHON MaTeMaTHUECKON
nHpopmanuy, (yaeOHUKH, yueOHbIe ITOCOONS, KOHCIEKTHI JIEKIIHH,
WHTEpHET, HaYYHbIE CTATbH).

OIlIK-2

- OCHOBHBIC MAaTCMAaTHYCCKHUEC ITOHATHUA U MCTOAbI UCCIICIOBaHUsI,
CHCHI/I(bI/IKy MaAaTCMAaTHYCCKUX CUMBOJIOB.

1IK-4

-0COOEHHOCTH MPUMEHUMOCTU OCHOBHBLIX MAaTEMAaTUYCCKUX MOHSTHI
1 MCTOHOB HMCCIICIOBAHUA B Pa3HbIX HAYYHBIX 00J1aCTAX.

Ymern
OK-7

- UCTIOJIB30BATh PAa3JIMYHBIC HCTOUYHUKU I/IH(l)OpMaHI/II/I B CBOEH pa60-

Te.
OIlIK-2

- OCYHICCTBJIATH ueneHanpaBneHHHﬁ IIOMCK MaTeMaTHYECKON HH-
q)OpMaHI/II/I; IMPOBOJAUTH aHAJTUTUYCCKUEC 0630pI)I I/IH(l)OpMaLII/II/IZ
CTPYKTYPpUPOBATh, MUHUMU3UPOBATDH, BbIACIATE I'NTABHOC, YCTaHAB-
JINBATH CBA3U MCKIY 0a30BBEIMH DJIEMEHTAMMU.

- 'paMOTHO IMMPUMEHATH OCHOBHBIC MAaTEMATUYCCKUEC CUMBOJIBI, I10-
HATUA U MCTOJBI UCCIICIOBAaHUA.

1IK-4

- Ha OCHOBE Hal/IeHHOW MH(OpManuK BEIOMPATh ONTUMAIBHBIN CITO-

3aureHo

HemoncTpupyer 0ojee
MOJIOBUHEI ITOKa3aTeeh Ha
JIOCTATOYHOM M BEICOKOM
YpOBHE

He 3auTeno

JleMoHCTpUpPYyET 00JIb-
IIMHCTBO MOKa3aTelied Ha
HEJ0CTaTOYHOM U KpaliHe

HU3KOM ypOBHE
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co0 pelreHust MaTeMaTHIecKOH MpoOIeMBbl HITH 3aJa4l; aHaJIU3UpO-
BaTh MOJYYEHHBIE PE3YNIBTAThI U IeJIaTh HA UX OCHOBE BHIBOJIBI.
Baapern

OK-7

- TpUeMaMH BH3yaJH3alud MH(GOPMAIMU: IPEACTABICHUE B BHIE
rpauKoB, CXeM, TaOJIUIL.

OIIK-2

- HaBBIKAMH PEIeHUS 3a/1a4 U3 pa3HbIX 00IacTeil MaTeMaTHKH.

- HaBBIKAMH HWCIIOJIb30BAaHHUS HM3MEPUTEIbHBIX W BBIYMCIMTEIBHBIX
YCTPOWCTB, NHPOPMAIMOHHBIX TEXHOJIOTHI IJIsl BHITIOIIHEHUS pacye-
TOB, BBIYMCIICHUH, COCTABIICHUSI U O(OPMIICHUS PE3YJIBTATOB pellie-
HUS 3a]a4.

1IK-4

- TEXHUKaMH BBITIOJHEHUS! PACYETOB M BBIYHMCIICHHH, HABBIKAMHU Ma-
TEMaTUYECKOH 0OpaOOTKH pe3ylbTaToB M3MEPEHHH M BBHIYMCIICHUH,
MIPE/ICTABIICHUS PE3YNILTATOB B TpeOyeMOM BHJIE.

@doHa TeCTOBLIX 3aJaHU
110 JUCLIUIIJIMHE
B1.5.06 MaTtemaTnka

TEMATHYECKAS CTPYKTYPA TECTOB

N HaunmeHnoBanue N
Tema 3anaHus
pasaeiia paaeia 3aJaHusd
1-3 JeiicTBus ¢ MaTpuaMu
4-6 Brruncnenne onpenenureneit
7-9 Pemenne cucreM JTMHEHHBIX anreOpanueckux ypaBHEHHH
MaTPUYHBIM METOJ/IOM.
Jluneiinasg u 10-12 Pemenne cucreM JTMHEHHBIX anreOpanueckux ypaBHEHHH
1. BEKTOpHAasI aJi- MmeronoM ["aycca.
reopa 13-15 ba3zuc Ha mimockocTu U B ipocTpaHcTBe. PazioxeHne Bek-
TOpa 1o 0asucy
16 - 18 CxaJIipHOE ITPOU3BEACHIE BEKTOPOB
19-21 BexTopHoe npousBeieHIe BEKTOPOB
22 -24 CMelIanHoe MPOU3BEIeHNE BEKTOPOB
5. MaremaTHyecKuii 25-28 9 ©
aHATH3 PackpbITHE HEONPEICICHHOCTEN BUIA 0 , ©, 00—
29-30 P . 1°
aCKpBITHE HEONpEIeNICHHOCTEe! BUIa .
25-30 [IpuMeHeHne S5KBUBAJIEHTHBIX BEIMYHUH IPU BBIYUCICHUU
TIPEJICIIOB
[IpousBonHbIe
31-33 Tabnuna Heorpe/ieIeHHBIX HHTETPAaJIoB
34-36 [NoaBenenue noj 3Hak auddpepeHIpaia, HUHTErPUPOBaHIE
TI0 YacTsIM
38-39 WHTterpupoBanne panMoHaIbHBIX Ipo0eid
40-42 WHTerpupoBaHie TpPUTOHOMETPUUECKHUX BBIPAYKEHUN
43-45 Beruncnenue onpeneneHHoro HHTErpana
46-48 Haxoxaenune miomaneit miockux Guryp
49-51 HaxoxaeHue niauH AyT INIOCKUX KPHUBBIX
52-54 Haxoxaenne o0beMOB TeJl BpallleHUs!
55-57 HecoOcTBeHHEbII HHTErpan
58-63 Bbruncrienrie 4acTHBIX IPOU3BOIHBIX.
Juddepennnan GyHKIMM qBYX NepeMEHHBIX
64-66 KacaTtenpHast I0CKOCTh U HOPMaJIb K IOBEPXHOCTU
67-69 Cxkanspaoe nosnie. [IponsBojHast o HanpaBJIEeHUIO.
70-72 DKcTpeMyM (QYHKIIUH ABYX IIEPEMEHHBIX
73-77 YpaBHEHUs ¢ pa3eNsSIOIMUMUCS TIEPEMEHHBIMHU
OnHOpOJIHBIE ypaBHEHUS
JIunelinsle ypaBHEHUs
YpaBHeHUs, J0ITyCKaIOIINE MTOHIKEHNE TTOpsIIKa
Jluneitnpie muddepeHmanbHble ypaBHEHUs! C IIOCTOSTHHBI-
MU ko3 dunmeHTamu
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MCTOZ[ Bapualy NpoOU3BOJIbHBIX TOCTOSHHBIX

2.1,3.1 DJieMeHThl KOMOMHATOPHKH

1.1, 4.1, 11.1, N

Teopus BeposT- 13.1. 18.1 Anrebpa coObITHIA

HOCTEH 1 MaTe- 5.1, 6.1, 10.1 BeposTHOCTH cOOBITHS

3. MaTHYecKas cTa- v
9.1,12.1,19.1, | CayuaiiHas BeTuIrHa
THCTHKA 20.1

(UTorosslii TecT) - =

7.1,8.1, 14.1, D71eMEeHThI MATEMATHYECKOH CTATHCTHUKU

15.1,16.1,17.1

TecToBbIe 3anaHNs

33)13]1]/]6 1. BLIGpaTI) OJUMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

Ecnu matpuna A uMeer pa3sMepHOCTb 4x3 , MaTpuLa B uMeer pasmepHOCTH 3x4 , TO

BapHUaHTBI OTBETOB:
1) UX MOKHO CIIOKHTH  2) UX MOYKHO TIEPEMHOXHUTh  3) Y MATPHUIIBI A CYIIIECTBYET OOpaTHas

33)13]1]/]6 2. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA

-3 -1 35
= B =
3 3 0
Ecnu matpuna , MaTpuIa , TO UX TIPOU3BEJICHUE
BapHaHTHI OTBETOB:
-9 -5 -9 -18 0 -4
=0 o B=lg ) 73
1) 2) 3) 6
3amanue 3. BEIOpaTh OJJMH BapUAaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
1 4
-2
Ecnu matpuna , TO ee KBaJpaT
BapHUaHTBI OTBETOB:
o7 12 (116
—6 -4 4 4
1) 2) MaTpuIly HeNb3sl BO3BOIUTH B KBaIpaT 3)

3ananue 4. BEIOpaTh OJJMH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA

OnpenenuTens CyIECTBYET:

BapHUaHThl OTBETOB:

1) TONBKO AJIst KBaAPATHBIX MAaTPHLl  2) JJIsl IPOU3BOJIBHBIX MAaTPUIl 3) TOJBKO JJIsi MATPUIL BTOPOTO U TPETHETO
TIOPSIIKOB

3aganue 5. BEIOpATh OJMH BAPUAHT OTBETA U3 MPEIOKEHHOTO MHOKECTBA
YKaxuTe BEPHYIO (GOPMYITY:
BapHaHThl OTBETOB:

a b a b a b
d=ad+bc dzad—bc dzac—bd
1 1€ 2 1€ 3) 1€
3amanue 6. BEIOPATH O/IMH BAPUAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA.
~3 -4
1 :
OnpenenuTens MaTPULIBI paBeH BapHAaHTEI OTBETOB: 1) -22 2) -14 3) -27

33213“]/]6 7. BLIGpaTI) OJWH BapHaHT OTBCTA U3 NPECAJIOKCHHOTO MHOKECTBA



5 1 -1 2

ITycTs 3 -1 , 6 . Torna perenreM MaTpU4HOTO YpaBHEHUS X +2B = A gpngerca
Martpuia
BapHUaHTbl OTBETOB:
5 1 7 -3 -7 -8
B B Y=ls o
, -1 -9) -9 -9)
3aganme 8. BEIOpATH OTMH BAPHUAHT OTBETA U3 MPEIAJI0KCHHOTO MHOXKECTBA
3 -5 0 1
=, 1) 2=l
Haiitu cymMMy 3J1EMEHTOB IEPBOTO CTOJIONA MATPHIIBI C=4-3B , TIe ,

BapUaHTbI OTBCTOB!
) 2 2)0 3) -5 4 -1

3aganue 9. BLIOPATH OUH BAPUAHT OTBETA U3 MPEITI0KEHHOIO MHOYKECTBA
5 1 -1 2
A= B=

Hyers 3 -1 6 4

Torz[a peH_IeHI/IeM ManI/IlIHOI‘O ypaBHeHI/IH X - 3B = A SABJISACTCA ManI/IHa
BapI/IaHTBI OTBCTOB:
2 7 7 -3 -7 =8
X X

1 21 11 2) -9 -9 3) 5 0

3ananue 10. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOTO MHOXKECTBA
Ecnn meronom I"aycca marpuia crctemsl (0€3 npaBbIX YacTel) MpUBeieHa K BULY

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

, TO:
BapHUaHTBI OTBETOB!:
1) BBOJUTCS OQHA CBO6OZ[HaH HCU3BCCTHAA 2) BBOIATCA TpU CBO6OI[HI>IC HCHU3BCCTHBIC
3) TaKas CUCTEMa HC MOKET UMETh PECHICHUC 4) BBOJATCSA ABC CBO6OI[HI>IC HCHU3BCCTHBIC

33213]1]/]6 11. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

2x+3y—z=1
Sx+y+2z=3
3x-2y+3z=4
JIiist pereHnst CUCTEMBI MO>KHO TTPUMEHHTD:

BapHaHTHl OTBETOB:
1) merox 'aycca 2) marpuunblii meton  3) meron Kpamepa

3aganme 12. BEIOpaTH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

CucTeMBI IMHEHHBIX YPaBHEHHMH, Y KOTOPBIX YHCIIO HEU3BECTHBIX HE PABHO YUCIY YPAaBHCHUH, PEIIAIOTCS:
BapHaHTbI OTBETOB!

1) meromom I'aycca  2) merogom Kpamepa 3) maTpuuHbIM MeTooM  4) BOOOIIIE HE PEIIAIOTCS

3aganue 13. BHIOPaTH OMH BapUaHT OTBETA U3 IIPEI0KEHHOr0 MHOMkecTBa. basuc B IIPOCTPAHCTBEC 06pa3y-
IOT: BApHMAaHThI OTBETOB:
1) Tpu TMHEHHO HE3aBUCUMBIX BEKTOpa  2) TPU KOMIUIAHAPHBIX BEKTOpPa 3) TPU HEKOMIUIAaHAPHBIX BEKTOPA
3aganme 14. BEIOpaTh OJMH BapUaHT OTBETA M3 MPEUIOKEHHOT0 MHOXKeCTBa. OOpa3yroT JIn BEKTOPHI
a=2i- 3J u b=5i - J Gasuc na mockocTu? BapUaHTbI OTBETOB:
1) Her 2) na  3) HyXXeH TPEeTUil BEKTOp

33213]1]/]6 15. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
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[pu kakux & u B BEKTOPbI a(2,a,-3) ; b(p.6.,6) OyayT nmapajienbHbl?
BapHaHTHI OTBETOB:

1)0523, p=4 2)a=—3, p=-4 3)a=—3, p=4

33213]1]/]6 16. BLIGpaTI) OJVMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

—

a-b=ab +a,b,+ab

d)opMyJIa BBIYHCIICHUA CKAJIAPHOI'O MPOU3BEACHUA 3 MIPUMCHACTCA:

BapHaHTEI OTBETOB: 1) TOIbKO B OPTOHOPMUPOBAHHOM Oasuce 2) B iroOoM 6a3uce 3) He 3aBHCHT OT Oa3uca

33213]1]/]6 17. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

—

Haiitu kocunyc yria Mmexay BEKTOpamu a=2-j+4k 4 b=i+2j-3k

BapHUaHTbl OTBETOB:

12 12 12

DA, A ) o

33)13“](]6 18. BLIGpaTI) OJMH BapHaHT OTBE€TA U3 NPECAJIOKCHHOI'O MHOKECTBA
Kakue nmapel BEKTOPOB nepreHANKYISIPHbI?
BAPUAHTHI OTBETOB:

b @30, bGL-9) , a@2-3D, b(3L3) 4 a3, b2L-3)

3)

33213]1]/]6 19. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

BekTopHoe npou3BeieHIEe BEKTOPOB 5(05, L 2)’ b (_1’ ﬂ > 6) paBHO HYIIO IIpU
BapHUaHThl OTBETOB:
1 1 1
a:—’ ﬂ:—3 a:——’ ﬂ:—3 a:——’ ﬂ:3
no 3 2) 3 3) 3

33213]1]/]6 20. BLIGpaTI) OJJMH BapHaHT OTBC€TA U3 NPECAJIOKCHHOIO MHOKECTBA

a(4,-3,), b(0,1,3)

BeKTOpHOe IIPOU3BCACHUC BEKTOPOB
BapHUaHThl OTBETOB:

—10i —12 + 4k

paBHO

—107 +12 + 4k

)0 2) 3)

33)13“](]6 21. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
J1J1s1 BBIYMCIIEHUS BEKTOPHOTO MTPOU3BEICHUS BEKTOPOB MPUMEHSIETCS hopMyIia:
BapHaHThI OTBETOB:

—

i

=

axb =

%)

e (P I (S I ()
axb =

J

a2
1

b, b, by b by| |b b,

&8

Cl]
b,
D 2) 3)

3amanue 22. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOIO MHOXKECTBA

UtoOBI IPOBEPUTH, OYIYT JTU BEKTOPHI KOMILJIAHAPHBI, HAJ0 UCIIOIH30BaTh: BAPHAHTHI OTBETOB:
1) uX BEKTOpPHOE NPOM3BE/ICHHE 2) MX CMENIaHHOE MPOU3BEJCHHE 3) MX CKAJSIPHOE MPOU3BEACHHE

3amanue 23. BHIOpaTh ONUH BapUaHT OTBETA U3 IPEIUIOKEHHOIO MHOXKECTBA

BGKTOpLI a(a313_2)’ b(23331)’ C(—2,5,—3)
BapHaHTEI OTBETOB: 1)-2 2)2 3)0

33213“]/]6 24. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
VYKaxuTe onpeerneHne CMENAHHOTO TPOU3BEACHUS BEKTOPOB
BapUaHTHLI OTBETOB:

KOMIUTaHapHBI Ipu & |, paBHOM

axb =ab, +a,b, + a,b,
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~.
bl
<{
N}
]
1N}
o

NV
X
Sy
I

a, a, a; abé=\b, b, b,
i-b =|a|-|p|-cos be =|axb|-c b, b, b e ¢ ¢
1) | | qD 3) 1 2 3 4) 1 2 3
x' -4
lim
3amanme 25. BLIGpaTL OJIVH BapUaHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA. BHIYUCTUTH 2 x—2
BapUaHTBI OTBETOB: 1) ®©  2)2  3)4 4)0
. 36—x7
lim ———

3aganue 26. BEIOPATH OIMH BapUAHT OTBETA U3 MPEIOKEHHOTO MHOXKeCTBa. BRIUMCIUTE * 0 x+6
BapUaHTBI OTBETOB: 1) ®  2) -12 3) 12 4) 6

lim x> —4x-12
2
3amanme 27. BLIGpaTL OJIMH BapHaHT OTBETA U3 NPEIIOKEHHOI'O MHOKECTBA. Brruncnuts =6 x” —3x-18
12 8 1
BapHaHTBI OTBETOB: 1) —  2) — 3) —— 4) 1
18 9 2

33213“]/]6 28. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Vkaxure OIpCACIICHUEC OKBUBAJICHTHBIX OECKOHEYHO MaJIbIX npu X—a . BapI/IaHTLI OTBCTOB:
a(x)

lim——==1 lim——==0
1) a(x) = ﬂ(x)’ eciiu xl_l;rl} ﬁ(x) 2) a(x) = ﬂ(x)’ eciiu Xlirjﬂ(x) 3) a(x) ;ﬁ(x)’ eciIu Xir;ﬁ(x)

33213“]/]6 29. BLIGpaTI) OJWH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. Kaxkue u3 BI)Ipa)KeHI/Iﬁ HCBCPHBIC:
1 ~ X ~ ~ X~
HSINXZX oy X O e’ —1=x 1 x>0 GI8X=X () x>0 g e’ =2x p, x>0
BapHaHTEI OTBETOB: 1)B,c  2) a,B  3) a,e  4)B,e¢
3amanue 30. BHIOpaTh ONUH BapUaHT OTBETA U3 NPEIOKEHHOT0 MHOXeCTBa. Kakue u3 BrIpakeHHH HEBEpHBIE:

a) e*;x’npnx—)O B) sinxzx’npnx—wr ) Z‘gx;x,r[pnx_)()E) e"—lgx’npnx—ﬂ)

BapuaHThI OTBETOB: 1) B, ¢ 2) a,B  3) a,e  4)B,¢e

dx

2

3aganue 31. BHIOPATH OJMH BAPHAHT OTBETA M3 NPEIOKEHHOr0 MHOKecTBa. HallTh mHTErpan = X +4x+8
1 X+2 1 n (x+2)+2
—In————+
In|x*+4x+8/+C  arcig— —+C _

BApUAHTHI OTBETOB: 1) 2) 2 2 3) 4 |(x+2)-2

dx

x> +2x+6

3aganme 32. BHIOpaTh OJMH BapUAHT OTBETA M3 MPEUIOKEHHOr0 MHOXKecTBa. HaiiTu uHTErpan

L&D =51 - Lol
2 —arctg ——
In|x* +2x+6[+C 2) 2 (x+1)+q/5 3) /5 /5

BapHaHTEI OTBETOB: 1)

J- dx

3 . (2+4x)’
aJaHue 33. BI)IGpaTL OJWH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. HaI/ITI/I I/IHTeraJ'I

BapHaHTbI OTBETOB!

-2 -2 -2
L@+ o G G T

C 3
) 5 ) 2 ) 2 Y In|(2+4x)’|+C

33213]1]/]6 34. BLIGpaTI) OJJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

. Icoszx-sinxdx
Hcnonb3ys MeTos nojBeeHUs O 3HaK quddepeHnmana, Hautu

BapHUaHTbl OTBETOB:

3 c 2 3 3 3
cos’ x sin” x cos” x cos’ x cos” X
. +C ‘(—cosx)+C +C —

n 3 2 2y 3 3 3 4)

+C

o) _ el
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3aganme 35. BEIOpaTH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

tg*xdx
2
Hcnonb3ys MeTos NoABEACHUS O] 3HaK AU depennnana, Haitu - €0S X
tg5 X tg5 X
41g’x+C +C ln‘coszx‘+C s +C
BapHaHTEI OTBETOB: 1) 2) 3) 4)
3aganme 36. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA
In* xdx
Hcnonb3ys MeTon noBeAeHUS MO/ 3HaK AuddepeHnnana, Hautu X
In® x In’ x 1
+C +C 2-—Inx+C

BapuaHThl otBeros: 1) INX+C 2y 5 3 3 4 X

3aganme 37. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
2
3x"+2

o | W
W | N

2
Haiitu nemyro yacts apodu 2x" -3 BapHaHTEI OTBETOB: 1) 3 2) 3) 1 4)

3aganne 38. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
2
X“+3x+2

X (x> +5x+7)

VYKakuTe BEPHOE Pa3IoKEeHUE Ipoou BapHaHThl OTBETOB:
x*+3x+2 A B Cx+D X 43 B Cx X143 4 B C
T2

2 7 = o — = =
1) (P +5x+7) x x7 X7 +2x+5 2) (T +2x+5) x* X +2x+5 3) X +2x+5) x x* xP4+2x+5

3aganme 39. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

2x +4
2 2
VYkaxxute BEpHOE pa3ioKeHHUE Ipoodur X7(2x7+5)
BApUAaHTHI OTBETOB:
2x +4 B C 2x +4 A B Cx+D
2 2 = — 2 2 2 =—+tt 2
¥ (2x" +9) x° 2x° 45 2 X (2x"+5) x x° 2x° 45

A

X

2x +4 A Bx+C
2h2 e 25 .

3) X (2x"+5) x° 2x°+5

332]3“](]6 40. BLIGpaTI) OJJMH BapHaHT OTBC€TA U3 NPECAJIOKCHHOIO MHOKECTBA
c 6
5 I sin” x dx
Kakoii criocob MPUMCHACTCA IJI HAXOXKACHUA HWHTCTpaia ?
BapHaHTHI OTBETOB:

1) 3amena SINX =1 2) 3amena COSX =1 3) noHmwxeHue crerneHd 4) WHTErPUPOBAHUE MO YACTAM

332]3“]/]6 41. BLIGpaTI) OUH BapI/IaHT OTBETA U3 npez[,nomeHHoro MHO>XXECTBA. I[J'IH HaX0XXIACHUS I/IHTel"paJ'Ia
4cosx—sinx
[deosx-sinx

cosx + 6sin x npUMeHseTca: BAapHAaHTBI OTBETOB: 1) yHuBepcalbHAs TPUTOHOMETPUUECKasl OICTaHOBKA

X
Ig—=z
2 2) WHTErpUPOBAHUE IT0 YACTSIM 3) nmoxcraHoBka IgX = Z
. Isin7x-cos3xdx
3ananue 42. Haiitu naTerpan (MMeeTcs HeYeTHasl CTEIEeHb )
sin®x sin' x sin®x sin' x
- +C - + +C g 4
BAPHAHTHI OTBETOB: 1) 8 10 2) 8 10 3)sin” x—sin” x+C

JZ.(x3 +1)dx

3aganue 43. BHIOPATH OMH BapPHAHT OTBETA U3 MIPEJI0KEHHOr0 MHOYecTBa. BEIUUCIUTE !
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19 19 17

BapuaHTHI OTBETOB: 1) 4 2) 4 o 4 4

332]3“](]6 44. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kak Beirsiaut ¢popmyna Herorona-Jleitouuna?

J.f(x)de(b—a)-maxf(x) j.f(x)dx:F(a)—F(b)

BapHaHTEI OTBETOB: 4) 1) @
S=[(L=fNdr [ f@)dv=F(b)-F(a)
2) ‘ 3) ¢

3
2
J. VO —x" dx
33213““6 45. BLIGpaTI) OUH BapI/IaHT OTBETA U3 Hpe}],]'IO)KeHHOFO MHO>XXECTBA. BI)I'-II/ICJ'II/ITI) -3

BapHaHTEI OTBETOB: 1) 0 2) 97 3y 437 4 6n
33Ha““e 46. BLIGpaTL OUH BapI/IaHT OTBETA U3 Hpe[[,]'IO)KeHHOFO MHO>XXECTBa
x = 2cost
" N y =3sint
HaI/ITI/I mIomaab (l)I/IprLI, OrpaHI/IquHOI/I SJIJIUTICOM
BApHAHTHI OTBETOB: 1) 6 2) 07 3y 37 4 27

33213]1]/]6 47. BLIGpaTI) OJJUH BapHaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOKECTBA

— 2 —_ — —
Kakoii nHTErpas BeIpakaeT Imiomans GUrypsl, orpaHuueHHON napabonoi y=x 4 U TpsAMOI y=2x-4 ?
BapHUaHThl OTBETOB:
2 2 2 2
[ —2x)dx [ex-xax  [(* —2x-4)dx [ —2x+4)dx
1o 2) 0 3) 0 4) 0

33213“]/]6 48. BLIGpaTI) OUH BapI/IaHT OTBETA U3 npez[,nomeHHoro MHO>XXECTBa
x =2cost

. " =3sin
Haiitu muiomans ¢purypbl, OrpaHUue€HHON JIITUIICOM {y 3sint

BapHAHTEI OTBETOB: 1) 6 2) 07 3y 37 4 27

33213]1]/]6 49. BLIGpaTI) OJJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

To kaKoii opMyne HAXOAUTCS JTHHA IyrU Kpupoi » ~ V (x) OT TOYKU A(a, y(a)) JI0 TOYKHU
B(b,y(b)+

[ =2, ndx [ f(x)dx=F(b)-F(a)

BapHaHTEI OTBETOB: 1) ¢ 2) ¢

[Vi+yyae [J1+('()) dx

3) 4

3aganne 50. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

402) B(2.8),

A2
Kakoii MHTerpan BEIpakaeT JUTHHY IyTH Mapabomst > ~ 2X" o1 TouKn
BAPUAHTHI OTBETOB:

2 2 8 2
J.2x2 dx J.\/1+4x2 dx J.\/1+4x2 dx I\/1+16x2 dx
1) 2) 1 3) 2 4) 1

332]3“](]6 51. BLIGpaTI) OUH BapI/IaHT OTBETA U3 Hpe}],]'IO)KeHHOFO MHO>XXECTBa

y =2x"

O TOYKHU

A(1,3) B(3,9)

Kaxkoit nnTerpan BeIpakaeTt JUIMHY AYTU apadoJIbl
BapHaHThI OTBETOB:

OT TOYKHN J0 TOYKH
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3 3 9 3
J’2x2 dx J’\/1+4x2 dx IV1+16x2 dx J’\/1+16x2 dx
2) 1 4) 1

DR 3)°

332]3“]/]6 52. BLIGpaTI) OJWH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
[To kakoit popmyiie HaxoaUTCsI OOBEM Teja BpaleHus ?

BapHUaHTbl OTBETOB:
b

b b b

[ =2, dx [ f(x)de=F(b)-F(a) r[fxde 1+ ((x)" dx
1 ¢ 2) @ Hon o« 4)
3aganme 53. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

j.ﬁ-yz(x)dx

KakoB reomeTprueckuil CMbICI HHTErpajia ¢ ? BapuaHThl OTBETOB:
1) nepBooOpa3Hast GyHKIMU 2) IUIOMIAAb KPUBOJIMHEHHON Tpareun
3) oObeM Tena BpalieHus 4) uMHA IyTH KPUBOU

3ananue 54. BHIOpaTh OMUH BapUaHT OTBETA U3 IPEIUIOKEHHOTO MHOXKECTBA
Mo xakoit popmyre BeraucIsieTcs 00beM Tela BpameHust Bokpyr ocu OX?

BapHUaHThl OTBETOB:
b

x| £ (x)dx [fax=Fp)-F@  [Jl+ymde  [(3G)-r,(x)dr

1) 2) ¢ 3) « 4) «a

3aganme 55. BEIOpaTH OJMH BapUaHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA
0
dx

Beraucnuth HeCOOCTBEHHBIH UHTErpan ¢ BapuaHThl oTBeTOB: 1) 0 2) pacxomutcst 3) cxomurcst 4) 1

3aganue 56. BHIOpaTh OMUH BapuaHT OTBETA U3 NPEIUIOKEHHOI'O MHOXKECTBA. BBIYUCINTD HECOOCTBEHHBIN HHTETPA
0

dx

5
1 BapuaHTsl otBeToB: 1) 0,25  2) pacxomutcs 3) cxomurcs 4) - 0,25

3aganue 57. BHIOPATH OJMH BAPHAHT OTBETA M3 MPEIOKEHHOr0 MHOKeCTBa. KaKOW M3 MHTErpajioB Ha3bIBAECT-
Cs1 HECOOCTBEHHBIM? BapUaHThI OTBETOB!

R dx b
~ J.x3dx §xdx + ydy

3) 0 4) ¢

5
[Ge=1yax
1) = 2) 1

3aganne 58. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
Ykaxxkure omnpeereHre 4acCTHON NPOU3BOJIHOM 10 X:

BapHUaHTbl OTBETOB:

7' = 1lim Z(X+AX)—Z(X) 2" = lim Z(X+A)C)—Z(x)
1) x>0 Ax 2) T A0 Ax
2 = ljm ZX ARV 2 2% y) 2 i XA Y+ AY) — 2(x, )
3) T a0 Ax 4) T A0 Ax
3aganme 59. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
oz
z=2xy+6y° +4x Ox .

st pyHKIIMHN yKa3aTh
BapHUaHThI OTBETOB: 1) 2y+4 5 2y+12y+4 5 2x+d4 4y 2x+12Y

3aganne 60. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

0z

_ 2 v
Tt pymrman 2 = 2 10V H4X pranary 0y .
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BapUaHTHI OTBETOB: 1) 2y+4 2) 2y+12y+4 3) 2x+4 g 2x+12y

33)13]1]/]6 61. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
"

—_ L z
Jist pyHkumn £ = € yka3zaTh BTOPYIO MIPOM3BOJHYIO MO Y , T.€. 7'
Xy 2w 2 _xy 2 _xy

BapHaHThI 0TBETOB: 1) V¢ ) X € 3) ¥ € 4 Ve

33)13]1]/]6 62. BLIGpaTI) OJUMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
"

x=2y z
yKa3aTh BTOPYIO MPOM3BOJHYIO IO ¥, T.e. 7 :

Jusa dyHKIMMN
2y -2y -2y -2y
BapHaHThI OTBETOB: 1) e 2) ~ 2.7 3) — 4. 4) 4et

3aganme 63. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKEHHOIO MHOXKECTBA
"

= zZ

Jna dyskmpm 2 = 95X yxasats BTOpyRO MpoM3BOIHYIO O Y, T.€. ¥ :

. 2 2 2
BapHaHTEI OTBETOB: 1) xS xy 2) X Smxy 3) X~ cosxy 4) X cosxy
33Ha““e 64. BLIGpaTL OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
C y x'—y +z'=4
OCTaBbTC YPABHCHUEC KACATCIIbHOU IINIOCKOCTHU K IMTOBECPXHOCTU
BAPUAHTHI 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 14 2 -1 4

3aganme 65. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

2 2
X" —yx +z" =4
CocraBbTe YpaBHECHUEC HOPMAJIHN K IMOBEPXHOCTU
BApUAaHTHI OTBETOB:

x-1_ y-1 z-2 x-1_ y-1 z-2 x-1_ y-1 z-2 x+1 y+1 z+2

p ol -1 41 1 4 3 1 -1 4 4 1 -1 4

B Touke M(1,1,2).

3aganne 66. BEIOpPATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA

@(x,y,z) = O,TO'-IKa M(xoay()’z())

[oBepxHOCTH 3a/1aHa ypaBHEHHEM
€T ypaBHEHUE
O (M) (x—x)+DP (M) (y—y,)+DP (M) (z-2z,)=0
x( ) O) y( ) (¥ yo) (M) ( O) ? BapuaHTHI OTBETOB: 1)rpagueHt 2) mps-
MYI0, POXOJISIIYIO Yepe3 TOUuKy M, MmapajuienbHyIo IIOBEPXHOCTH 3) TPSMYI0, IPOXOJSIIYIO Yepe3 TouKy M, mep-
MEHAUKYJSIPHYIO K TIOBEPXHOCTH  4) KacaTeNbHYIO INIOCKOCTh K TIOBEPXHOCTU B TOUKe M

JIOKUT Ha 3Toil noBepxHocTH. UTO 3a1a-

3aganme 67. BEIOpPATh OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
ou(M
uM) _,

M (x z a
. 3aJaHo cKalspHoe Mmoie u(x, y,z) , TOUKa (%95 ¥92) U HAIpaBJICHUE a(l,m,n) . Iycts 0x . To-
r7a B JaHHOM HAIpPaBIIEHWHU B Touke M mose

BapHaHTEI OTBETOB: 1) yObiBaeT 2) Bo3pacTaeT 3) NOCTOSHHO  4) He yObIBaeT  5) He BO3pacTaer

3aganne 68. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKEHHOIO0 MHOXKECTBA

2
u=x+2y° -3z
BbruncnuTth Npou3BOAHYIO OIS Y 3 B Touke M(1,2,0) B HarpaBieHUH EIUHUYHOTO BEKTOpa

1 2 4 29 16

- 9
a — T
21 21 21 BapHaHTBI OTBETOB: 1) V21 3) V21 4) V21

2) IMpoOn3BOJHAA B JTaHHOM HAIIpaBJICHUU HE CYHICCTBYCT
33213““6 69. BBIGpaTI) OJUH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. Yto YKa3bIBACT BEKTOP I'paJUCHTA

gradu = (u,,u’,,u’)

V4

? BapUaHTEI OTBETOB: 1) HampaBiieHUE, BAOJIb KOTOPOTO I0JI€ IIOCTOSHHO  2) JIMHUU
ypOBHS  3) HarpaBiieHHE HauOOJIBIIET0 H3MEHEHUS Mol 4) CKasIpHOE MoJie

X
33213“]/]6 70. BBIGpaTB OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA. Ecmu JJIA BCEX TOYCK ( > y) H3 HCKO-

. X, z(X > z(x
TOPO¥ OKPECTHOCTH TOUKHU (X0, 7o) BEpHO (x.) I 0), TO TOYKA (X0, 7o) BapuaHTHEI OTBETOB: 1)
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SIBIISIETCS TOYKOM MUHUMYyMa 2) SIBIISIETCS TOUYKOH MakCUMyMa 3) SIBISIETCS MUHUMYMOM (YHKIIUH z2(x,¥) 4) stBiisi-
€TCsl HEOOXOAMMBIM YCIIOBUEM DKCTpEMyMa

33213]1]/]6 71. BLIGpaTI) OJMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA

A _ roN\2 — 0
zZ = Z(X y) = Zn Zyy (ny ) .
)IaHa (bYHKHI/IH > . YCJ'IOBI/IC SIBJISACTCA BapI/IaHTBI OTBETOB:
1) JOCTAaTOYHBIM JJId CYHICCTBOBAHUA SKCTPEMYMa 2) HeOGXOI[I/IMI)IM JJI CYHICCTBOBAHUSA SKCTPEMYMaA 3) HEeo0-

XOOUMBIM U AOCTATOYHBIM JIA CYHIECTBOBAHUA OKCTPEMYyMa 4) Takasd CUCTEMa BCCr/J1a HC UMCCT peIJ_IEHI/Iﬁ

33)13““6 72. BLIGpaTL OUH BapI/IaHT OTBETA U3 Hpe}lﬂO)KeHHOFO MHO>XXECTBa
’ —
z. =0

!

= z,
Jlana pynkmus © = ¢ (. 2) Venosue L7 SIBJISIETCS. BApUAHTBI OTBETOB:
1) HEOGXOZ[I/IMI)IM " AOCTAaTOYHBIM 1A CYHIECTBOBAHUA OKCTpEMYyMa 2) HEOGXOZ[I/IMI)IM JJIA CYHICCTBOBAHUSA SKCTPE-
MyMa 3) JOCTAaTOYHBIM [JIA CYHIECCTBOBAHUA SKCTPEMYMa 4) TaKas CUCTEMa BCCraa HEC UMCCT peH_IEHI/Iﬁ

3aganme 73. BEIOpATH OJMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
Kakwue u3 qaHHbIX TU(PEepeHIINATBHBIX YPaBHECHHUH SABIAIOTCS TUPPEPCHIINATBHBIMUA YPABHEHUSAMHE C Pa3aeIIsIOIH-

MHUCA HEPEMEHHI)IMI/I? BapI/IaHTBI OTBECTOB:
x

! € ! x+y
Y =" y =
1 x(y+2) 2) RN x(x+1)dx+ y*xdy =0 &) (x=y*)dy+xdx =0

33)13]1]/]6 74. BLIGpaTI) OJWMH BapHaHT OTBCTA U3 NPECAJIOKCHHOIO MHOKECTBA
Kakue u3 JaHHBIX I[I/I(l)(bepeHHI/IaHLHLIX ypaBHEHI/Iﬁ SABJIAKOTCS I[I/I(l)(l)epeHHI/IaHLHLIMI/I YpaBHCHUAMMU C pa3aC/IAromin-

MHUCA HEPEMEHHI)IMI/I? BapI/IaHTBI OTBCTOB:
2
e” , X" +X

y

y +2xy:m2)(x—3x2)lnydy+y2xdx=0 3y (+x)dx+ yxdy =0, X

1)
3aganme 75. BEIOpATH OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA
4 —
Haiitn obmee penrenne mudhepeHIuanbHOr0 ypaBHeH:HS +2xy=0 BAPUAHTHI OTBETOB:
1
_ —x? _ _ x? _ x? y= 4
1)y—Ce 2)y—C € 3)y—Ce 4) x°+C

3aganme 76. BEIOpATH OMH BapUAHT OTBETA U3 MPEIIOKECHHOIO MHOXKECTBA
Kaxkue u3 cnenyrommx nuddepeHnnaibHbpIX ypaBHECHU TIEPBOTO TOPSIKA SBIISTIOTCS OJHOPO/I-
HBIMU? BapUAHTHI OTBETOB:
2 2
X"+ by xX+y+5

y’:—y y’:_.cosl y’:L
x*(x+3y)dx—y*dy =0 x’ —yx 4 2x X -
1 2) 3) Y 4) Y

3aganme 77. BEIOpATh OJMH BapUaHT OTBETA U3 MPEIIOKECHHOIO0 MHOXKECTBA

' y
y'=f (—]
OnnopoaHoe nuddepeHnranibHOe ypaBHEHUE BUIA X/ periaeTcst ¢ IOMOMIBIO TIOJICTA-
u(x
_ S
HOBKM BapuaHTHl 0TBeTOB: 1) V= u(x) - v(x) 2) v(x) 3) X 4 YV =% (x)

Urorossrii Tect «Teopust BEposITHOCTEH 1 MaTeMaTuiecKasi CTaTUCTHKa (0Opa3zelr)
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BAPHAHT 1
1.1. Xo3sMH NMPOBOIUT PEBU3MIO B KHOCKax AuekceeBorl U EpodeeBoit. CoObiTe A — oOHapykeHa HeJocTada y
ArekceeBoii, coobiTHe E — o0HapyxeHa HenocTaua y Epodeenoii.
UTo 03HAYAIOT CIEAYIONIHE COOBITHSL:
1) HenocTaua y odenx 2) HeJocTava TOJNBKO y OJHOM
3) HemocTaua XoTs OBl Y OTHOM 4) HenocTaua He OOHApY)KeHa y 00enx
a) AE+AE b) AE ¢) A+E d) AE e) A+E f) AE+AE g) AE+AE+AE
CocraBbTe ENOUKY U3 (P U COOTBETCTBYIOMMX UM OykB. Hampumep, 1a, 2e, ...

2.1. Yucno A13oo MEHBIIIe Yucia AIZOO B...1) 102 paza 2)98paz 3)100pa3 4) 95pa3 5) onu paBHHI

3.1. [lna pemenus 3amaun «CKOJBKO CYIIECTBYET BapHAHTOB pacHpeieNuTh 25 MyTeBOK B CAHATOPHUH Mpennpu-
SITUSL HA OIMH ce30H cpenu 120 paGOTHHUKOB?» HEOOXOMUMO UCIONB30BaTh: 1) MEPECTAHOBKH 2) pasMEHICHUS  3) Co-
yeranusi 4) NEPECTaHOBKH C TOBTOPEHUSIMU 5) pa3MeIIeHHUsI C TOBTOPEHUSAMHU

4.1. Ilo mumieHu mpousBeneHo 3 BeicTpena. CoObITHe A; — MmomagaHue Ipy i-TOM BeIcTpene. Beibepute yTBepKIe-
HHE, COOTBETCTBYIOIIEE COOBITHIO  Aj-Ay-A;: 1) monaganue XoTsi ObI IPH OJJHOM BBICTpeEse 2) MoNaJaHue IpH JABYX
BBICTpeNiaX  3) BCE BBICTpEIbI yAauHble  4) BCE BHICTPENBI HEY/IaUHbIE  5) TOJNBKO OJJMH BBICTPEN YIauHbIH

5.1. B uHCTpyMEHTaJbHOM SIIMKE JIeXKAT 7 HECTAaHAAPTHBIX U 5 TOMHBIX AeTaned. Hayraa BeiHUMaeTcs ofgHa je-
Tajb. KakoBa BEpOATHOCTH TOTO, YTO 3Ta IeTaib ctaHmaptHa? 1) 7/5; 2) 5/7; 3) 1/5; 4) 1/7; 5)5/12

6.1. /IBa crpeinka MpOU3BOIAT IO OJXHOMY BHICTpeny. BeposTHOCTh monafaHus Ui NEepBOTO U Ui BTOPOTO COOT-
BercTBeHHO paBHbI 0,8 u 0,7. BeposATHOCTH TOTO, UTO IIe]b OYAET MOpaXKeHa paBHA

1) 0,56 2) 0,44 3)0,94 4) 0,99 5)0,21

7.1. ToueuHas OIleHKa MaTeMaTHYECKOrOo OKMIAHMUS HOPMAJIbHOro pacmpeneneHus paBHa 14. Torma ero unTep-
BaJIbHAs OLleHKa MoxkeT umeth BUI: 1) (12,5; 15,5) 2) (12,5; 13,4) 3) (14;15,5) 4) (12,5; 14) 5) (12; 18)

9.1. Mopna BapualMoHHOro psifa 2, 3,4, 8,9,9, 10papual) 9 2) 10 3)11 4) 12 5) 13

10.1. BeposaTHOCTB mosiBiicHHsI COOBITUS A B 20 HE3aBUCUMBIX MCIBITAHUAXK, TPOBOIMMEBIX IO cxeMe bepHymiy,
pasna 0,8. Tornma mucniepcus Yucia MosBIEHHUH 3Toro coosiTust pagra 1) 1,6 2) 0,16 3)32 4) 3,2 5) 0,32

11.1. Bpocaror nBa kyouka. CoObITHSI A — «Ha IIEpPBOM KyOWKe BbITaja Tpoika» U B — «Ha BTopoM KyOuKe BbInaa
LIeCTEepKay» SIBIISIOTCS 1) HE3aBUCHMBIMU 2) HECOBMECTHBIMHU 3) 3aBUCUMBIMH 4) COBMECTHBIMU 5) HEBO3MOXKHBIMH

13.1. Ha crenne ucnpIThIBAtOT 15 amMn HakajduBaHUSA. BeposATHOCTH /Ui KaXKIOH U3 HUX HE CTOPETh BO BpeMs JKC-

3 3 12
nepumenta pasta 0,9. C nomousto Gopmynst P=C;5 - 0,17 - 0,9 Boiuncisercst BepostHoCTS TOrO, 4TO

1) Tpu TaMIBI CTOPST ~ 2) HE CTOPSAT ISITh WX IIECTh JIAMIT
3) croput He 6ojIee OHOM JIaMITbl ~ 4) CTOPHUT TOJIBKO OJIHA JIaMIIa 5) CTOPHT XOTs ObI OJTHA JIaMIIa

0,4 06
03 0,7
: (0,42 0,63] ) (0,34 0,66] 5 (0,45 0,56] N (0,4 0,6] 5 (0,14 0,86]
0,58 037 0,33 0,67 0,38 0,72 03 0,7 0,32 0,68
15.1. YcraHOBNEHO, UTO MEXIY ABYMS MacCUBaMH X U Y CIydallHBIX 3HaUEHMH CYIIECTBYET 3HaUUMas KOppesiu-
OHHas CBs3b. Torna ko3 uUIMEeHT KOPPENsSIHUU UII HUX MOXKET OBITh

14.1. Ecmu P, = (

] - MaTpHLa [Iepexolia, To MaTpulia nepexoga P, mMeer Bux

1) 0,2 2) 0,7 3)2,5 4) -0,1 5) -3,5
16.1.  [lna cioydaiinoit ¢dyakuuu X(¢2)=Ucos t, ecnmu M(U)=2, D(U)=6, To MaTeMaTH4YECKOE O)KUIAHUE U TUCIICPCUS
PaBHBI

1) 4cost; 6 cos’t  2) 4cost; 36cos’t  3) 2sint; 6 cos’t 4) 6cost; 2sin’t  5) 2cost; 6 cos’t

17.1. U3 npezcTaBieHHBIX YTBEPKICHUI BEIOEPHUTE BEPHBIE.

1) MaTeMaTHuecKoe OKMIaHUE TeHEPATbHON COBOKYITHOCTH SBJISCTCS OICHKOW BHIOOPOYHOM CpeaHei

2) BribopouHas cpeiHsis SBISETCS] OLEHKOW MaTeMaTHIeCcKOT0 0XKH/IaHUs TeHEepaTbHON COBOKYITHOCTH

3) 'enepanbHast cpeHssl 1 MaTEMaTHYECKOE OKUAHUE TeHEPATbHON COBOKYITHOCTH — 3TO OJTHO M TO e

4) BribopoyHas ucIiepcHs SBISETCS HECMENICHHON OIIEHKOW TeHepaIbHOW ANCTIePCHH

5) I'enepanbHast qucnepcust SBISIETCS CMELIEHHOH OIIEHKON BHIOOPOYHON JANUCTIEPCUH

18.1. Monera Opomena 5 pa3. K coObituio A — «rep6 Bbinan MeHee 3 pa3» MPOTHBOIMOJIOKHBIM OYIIET COObITHE

1) «rep0 BbImaa Gonee 3 pas» 2) «rep0O BbImain He Oosee 3 pas»

3) «rep6 BBIIAT HEe MeHee 3 pa3»  4) «repO BeIman 4 pa3ay S5) «rep0 BINAT 5 pasy

19.1. CraHok-aBTOMAaT M3roraBiauBaeT Banuku. CiyuaiiHas BenuuumHa X — JUaMETp BaJMKa - paclpeneieHa Hop-
MaJIbHO C MaTeMaTudeckuM oxxuaanueM 10 MM u cpenHuM kBaapaTuueckuM otkioHeHueM 0,1 mm. bBonee 99,7% Banu-
KOB Oy/yT UMETh JUaMETp U3 UHTEpBaJIa

1) (-30; 30) 2) (9,7; 10,3) 3) (9,01;10,99) 4) (-10,03; 10,03) 5) (-10; 10)

20.1. Ilena nenenus mkansl amrepmerpa 0,1 A. PeanbHble MoKa3aHUs OKPYIIIAIOT 10 OJFDKAMIIEro MeI0ro ACICHuU.
BepostHOCTB TOTO, uTO OMIMOKA OKpyraeHus Oyaer Oonbme 0,02 A paBHa

1) 0,2 2) 0,3 3) 04 4) 0,5 5) 0,6
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[IporpaMmma cocTaBieHa B COOTBETCTBHM C (pellepalibHbIM TOCYAapCTBEHHBIM 0Opa3oBa-
TCJIBHBIM CTaHAAPTOM BBICHICTO 06pa301aaH1/1$1 110 HAITPABJICHUIO ITOATOTOBKHU
13.03.01 Tennosuepreruka u temiorexnuka ot 01.10.2015r. Nel1081

s HaOopa 2014 roaa: u yueOHbIM 1anoM OI'BOY BO «bpl'V» s 3a0unoi popmbl 00ydeHUs
ot 03.07.2018r. Ne413;

s Habopa 2015 roaa: u yuedbnsM wianoM @I'BOY BO «bpl'Y» nns ounoil popmbl 00ydeHus ot
04.12.2015r. Ne771, 3a0unoit popmbl 00yuenus ot 04.12.2015r. Ne771;

s Habopa 2016 roaa: u yuedbusM wianoM @I'BOY BO «bpl'Y» nist ounoit popmel 00yueHus ot
06.06.2016r. Ne429, 3a0unoii popmsel 00ydenus ot 06.06.2016r. Ne429; 3aounoit popmbl 0OyueHUs
(yckopennoe obydenne) ot 06.06.2016r. Ne429;

s Habopa 2017 roaa: u yuedusM wianoM @I'BOY BO «bpl'Y» nns ounoil popmbl 00ydeHus oT
06.03.2017r. Nel125 , 3a0unoit popmsbl 00yuenus ot 06.03.2017r. Nel25; 3aouHoit popmbl 00yueHUsS
(yckopennoe ooydenne) ot 04.04.2017r. Ne203

s Hatopa 2018 roaa: u yuebnsim wianoM @I'BOY BO «bpl'Y» nns ounoil popmbl 00ydeHus oT
12.03.2018r. Ne130 , 3a0unoii popmer 00ydenus ot 12.03.2018r. Nel30.

IIporpammy cocraBuI:

EmenbsnoBa H.B., crapmmii npenogasatens kadenpsl «Mudy

Pabouas mporpamma paccMoTpeHa U yTBep KJeHa Ha 3acenannu kadeapsr Mud

oT «21» Hos10ps 2018 r., mpoTokoa Ne3

3aBenyronuit kageapoit Mud O.U. MenBeneBa
COI''TACOBAHO:

3aBeayroniuii Beimyckatomiei kapeapou [1TD A.A. @ensies
JupexTop OnOIHOTEKN T.®.CoTHUK

Pabouas nmporpamma o100peHa Mmetoauueckoit komruccuei EctectBeHHOHayqHOTO (pakynbTeTa

oT «20»  nexabps 2018 r., mpotokos Ned

[Ipencenarens MeTouYecKOl KOMUCCHU (PaKyIbTETA M.A. Bapaansin
COI''TACOBAHO:

Hauvanbauk

y4e0HO-METOAUYECKOTO YIIPABIICHUS I'.II.Hexeen

Peruncrpannonnsriii Ne

(MeTomMuecKHid OT/IeN)



