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1. NIEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
AUCHUILIAHE, COOTHECEHHBIX C IIJTAHUPYEMbBIMHU PE3YJIbTATAMHA
OCBOEHMS OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBIYCKHUKA

HucuunnuHa  oXBaThIBa€T KPYr  BONPOCOB, OTHOCSIIMXCA K  IPOU3BOACTBEHHO-
TEXHOJIOTHYECKOMY BUY MPOhECCHOHATBHON JEATEIbHOCTH BBITYCKHHKA B COOTBETCTBHH C KOMIIE-
TEHIUSMHU U BUIAMHU JESITELHOCTH, YKa3aHHBIMU B YU€OHOM ITJIaHE.

eab AuCHUNIMHBI

[enpro M3y4eHUsT TUCIUIUIAHBI SBIISETCS: 3HAKOMCTBO O0YJaIOMIUXCS C MECTOM M POJIBIO Ma-
TEMaTUKHA B COBPEMEHHOM MHpE, MHPOBOU KYJIbTYpe U HUCTOpHH; (hOpMHUpOBaHHE JIMYHOCTH O0yYa-
IOIINXCS, PA3BUTHE WX MHTEIUICKTA M CIIOCOOHOCTEH K JIOTMYECKOMY M JITOPUTMHYECKOMY MBIIILIE-
HUIO.

OOyueHre OCHOBHBIM MAaTEMaTHYECKUM METOJIaM TMPECIIeNyeT Ielb Pa3BUTHsI CIIOCOOHOCTEH
MPUMEHSTh CUCTEMY (yHIaMEHTAIBHBIX MAaTeMaTUYCCKUX 3HAHUH s UACHTHUPHUKAIMHN, (POPMYITH-
pPOBaHUS W PEUICHUS TEXHOJIOTMYECKUX TpoOsieM B 00JacTu MpodecCHOHAIBHON NeATEIbHOCTH, a
TaK)Ke OCYIIECTBIATH MOUCK, XpaHEHHEe, 00padOTKy U aHalN3 WHGOPMAIIUU U3 PA3TMYHBIX UCTOYHU-
KOB U MPEJCTABIATh €€ B COOTBETCTBYIOIIEM BUJIE

3agaum QUCHMIIMHBI

3amaun AUCLUITIMHBI COCTOST B TOM, YTOOBI Ha IpUMepax MaTeMaTHYECKUX IOHSATHH U Me-
TOJIOB MPOJAEMOHCTPUPOBATH OOYYAIOUIMMCS JCWCTBUE 3aKOHOB MAaTEpHAILHOTO MHpA, CYIIHOCTb
HAY4YHOTO IMOJX0/1a, CTIeH(PHUKY MaTEMAaTUKU U €€ POJIb B HAyYHO-TEXHUYECKOM IIPOTpecce, a TaKkxKe
co3zaTth (PyHIAMEHT MaTeMaTUYecKoro oopa3zoBaHMs, HEOOXOIUMBIHN A pa3BUTHS MPOQEeCcCHOHATb-
HBIX KOMITCTCHIIMH ¥ JJIsl N3Y4CHHUS TOCIIETYIONINX TUCIUTUINH.

Kon Conep:xanue IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB
KOMIICTCHIIUH KOMIIeTeHI Uil 00y4YeHusl Mo TUCHUTIIHHE
1 2 3
CHOCOOHOCTBIO K ca- |3HaTh
MOOOPAa30BAHUIO M HC- |- BUBI U CCHI(HKY HCTOYHMKOB JOCTOBEPHOI MaTeMaTHYCCKOI HH(OP-
IOJIb30BAHUIO B IpaK- |MAUMH, (yueOHuKH, yueOHbIe TOCOOHs, KOHCIIEKTHI JIEKIINI, HHTEPHET,
THUECKOH  fiesTeNpHo- 1Y HbIE CTAThH).
o Ymernb
CTU HOBBIX 3HAHUU H N
o -HCII0JIb30BATh Pa3JIMuHble HCTOYHUKH MH(OPMALIUH B CBOe padore.
OIIK-4 YMEHUH, B TOM YHUCIIE B
6 . |Baagernb
O0JIACTAX SHAHWW, | npyevamy Bu3yanusanud HHGOPMALIMK: [PEACTABICHHE B BUAE rpadu-
HETMIOCPEICTBEHHO HS KOB, CXEM, TaOJIHIL.
CBSA3AHHBIX CO C(EPOH |- TexHMKAME BBIIONHCHHUS pacyeToB W BBHIYUCIICHUH, HABBIKAMU MaTeMa-
npohecCuoHaIbHON THYECKOH 00pabOTKH pe3yabTaTOB M3MEPEHUH M BBHIYHMCICHUH, MTPEJICTaB-
JEITEIBHOCTH JICHHUS Pe3yIbTaTOB B TPEOyeMOM BHIIE.
3HaTh
- OCHOBHbBIE MAaTEMaTHYECKUE MOHITHSI U METO/IbI HCCIICIOBAHMSI, CIICIIH-
UKy MaTeMaTHYeCKUX CUMBOJIOB.
0COOEHHOCTH NPUMEHUMOCTH OCHOBHBIX MaT€MaTHYECKHUX MMOHATHI 1 Me-
TOJIOB MCCIICZIOBAHUS B Pa3HBIX HAYIHBIX OONACTSIX.
Ymerb
CHOCOGHOCTBIO Ha |- OCYLIECTBJIATH LENICHANPABICHHBIM MOMCK MATEMaTHIECKOH HH(OpMa-
HayuHOil OCHOBe oOpra- |WH: NPOBOHTE AHATUTHYECKHE 0030pbI HHPOPMALIUN: CTPYKTYPUPOBATb,
. MUHIMH3HPOBATH, BEIICIATH TIIABHOE, YCTAHABINBATH CBA3H MEXIy 0a30-
HU30BaTh CBOU TpYI,
OIIK-5 BBIMH 3JIEMCHTAMH.
CaMOCTOATENBLHO  Olle-
- 'paMOTHO MPUMEHATH OCHOBHBLIC MAaTEMATUYCCKUC CUMBOJIbI, ITIOHATHUA U
HHBaTI’ PE3YIBTATRL |y 610151 HCcIenOBAHYSL.
CBOCH NICATCIIPHOCTH - HA OCHOBE HalJIeHHOM MH(OPMAIMU BEIOUPATH ONTUMAJBHBIN CLIOCO0
peLIeHUs] MaTeMaTH4eCKO! MPOOJIeMbl WU 3a]a4k; aHAJIM3UPOBATh TI0JTy-
YCHHBIC PE3YJIbTATHI U AC€JIaTh Ha UX OCHOBE BLIBOBI.
Baagers
- HaBBIKAMU PEIICHHUS 3a/1a4 U3 Pa3HbIX 00IacTeil MaTeMaTHKH.
- HaBBIKAMH WCIIOJIG30BAaHMS W3MEPHUTENBHBIX W BBIYUCIUTEIHHBIX
YCTPOUCTB, MHPOPMAIIMOHHBIX TEXHOJOTHHA IS BBIIOJHEHHS PAacueToB,

3



| | |BbrancIeHHi, cocTaBnenns 1 0QOPMICHHS Pe3y/IbTATOB PEIICHHS 3a1ad.

2. MECTO JACHUILIMHBI B CTPYKTYPE OFPA30OBATEJIBHOM ITPOI' PAMMBI

Jucoumomaa b1.65.11 Maremarnka oTHOCHTCS K 0a30BOM YacTH.

JucuurmumHa MaremaTnka 06a3upyercsi Ha 3HaHUSX, MOJYYEHHBIX MPH U3yYE€HHH OCHOBHBIX
0011eo0pa30BaTeNIbHBIX MporpaMM. MaTemaTuka MpeAcTaBiIseT OCHOBY AJIS M3Y4EHUS JUCLUIUIMH!
®usznka, Xumus, Teopernueckass MmexaHuka, OCHOBBI Hay4yHbIX HccienoBaHui, HanexHocTs Mexa-
Hudeckux cucrteM, Cratuctudeckas oOpaOOTKa SKCIEPUMEHTANbHBIX JAaHHBIX. Takoe CHUCTEMHOE
MEXIUCIUTUTMHAPHOE U3yUYeHHE HAlpaBjeHo Ha aoctiwkeHne Tpedyemoro ®I'OC ypoBHS MOATrOTOB-
K1 110 KBaJIM(UKALUU CIIEHUAINCT.

3. PACIIPEJEJIEHUE OB BEMA JUCHUITJIMHBI

3.1. Pacnipenesienue 00beMa TUCHUILIMHBI 0 popMaM 00yUeHust

Tpyooemkocmob oucyuniunl 6 uacax
Buo
A 3 2 npome-
~ 2 2 g . Konm-
Dopma 2 3 g, g L= HCymou-
S = S 3 3 X ponbHan N
00yueHus Q. 3 2 g .| ¥R ® Holl am-
s & ) 2 [ 3 S |83 paboma
S s S T |SS| S8 = mecmayuu
Q ) N~ | R QS = S X ] S s 3
S| § | SY|2g| £ |§g 2|88 8§
= o REIITI § 8RR |C8S
1 2 3 4 5 6 7 8 9 10 11
Ounas - - - - - - - - - -
3aouHas 12 - 612 | 48 | 18 - 30 546 12 IK3aMEH
3aouHasn (ycko- - - - - - - - - - -
peHHoe 00yueHue)
OuHo-3204Hast - - - - - - - - - -

3.2. Pacnipenesienue o0bemMa JUCUMIJIMHBI IO BUJAAM YUEOHBIX 3AaHATHH U TPYA0E€MKOCTH

Tpyoo- 6 m.u. 3 Pacnpeodenenue no
) ont 6 UHIMEPAKMUGHOI, Kypcam, uac
Buo yueonuvix 3anamuii AKMUGHOI,
rocib UHHOBGAUUOHHOU 1 2
(nac.) ¢opmax, (uac.)
1 2 3 4 5
|. KontakTHas pa6oTa 00y4aomuxcs ¢ 48 20 o5 23
npenojgasartejemM (Bcero)
Jlexumu (JIk) 18 6 9 9
[Ipaktuueckue 3ausatus (I13) 30 14 16 14
Konrponbnas pabora + - + +
I'pynmoBsie (MHANBHIYATBHBIC) + i + +
KOHCYJIbTallHH
zélc))aMOCTOHTeJILHaH padoTa ody4yarommxcst 546 ) 254 292
IloaroroBka K MPakKTHUECKUM 3aHATHIM 36 - 4 32
[ToaroToBka K 3K3aMeHy B TEUCHUE
cemecTpa 110 - 50 60
BrlnosiHeHHE KOHTPOJIBHOM padOThI 400 - 200 200
I11. IIpomexyTouHasi aTTecTALMA 9 9
SK3aMeH 18 -
OO01mas TpyI0eMKOCTh AUCITUTUINHBL Yac. 612 - 288 324
3ad. el 17 - 8 9




4. COAJEP) KAHUE JUCIUITVINHBI

4.1. PacnpenesieHue pa3/ieioB JMCUUILIUHBI 10 BUAAM YUeOHBIX 3aHATHI

-1l 3204HOH (popMBI 00yUeHU S

Ne Buowl yueonwvix 3anamuii, éxnrouasn camo-
pas- CHOAmMENbHYI0 pabomy ooyuarouuxca u
dena Haumenosanue Tpyooem- mpyooemkocms; (uac.)

u me- pazoena u Kocmb, yuebnvle 3aHAMUA camocmos-
me- mema OuCyUNIUHbBL (uac.) npakmu- | menvHaa pa-
Mbl JleKyuu yeckue ooma ooyua-

3anamus rouguxca ™
1 2 3 4 6 7
1. JInHeiiHasi W BeKTOpHAasd ajredpa 88 2 4 82
1.1. Marpuupi, ?CHOBHBIC TTOHATHS, BUJIBI 21 ) 20
MaTpHII, ASUCTBHUSI HAJ MAaTPUIIAMH.
1.2. | Onpenenutenu 2-ro ¥ 3-TO TIOPSIKOB, 20 ) 20
WX CBOWCTBA M BEIYUCIICHHUSL.
1.3. | Cucremsl IMHEHHBIX anreOpandeckux
ypaBHEHHIA, OCHOBHBIE TIOHATHS, (Op- 22 1 20
mynbl Kpamepa, meron ["aycca. 4
1.4. Bexkropsl, ocHoBHBIE TIoHATHSA. CHCTE-
Ma KOOPIMHAT Ha TPSMOH, Ha II0CKO- 11 ) 10
CTH, B mpocTpaHcTBe. JInHelHble ore-
palyy HaJl BEKTOPaMH, HX CBOMCTBA.

1.5. | CkanapHoe, BEKTOpPHOE U CMEILIAHHOE
NpPOU3BEICHHE BEKTOPOB, UX CBOWCTBA 14 1 12
Y BBIYHCJICHUE.
2. MaremMaTu4ecKMii aHATU3 331 11 20 300
2.1. DyHKLMSI, OCHOBHBIEC MOHATHS, CIOCO-
OBl 3amaHusi, Tipenen (QyHKIUU, Marte- 14 1 12
MaTHYECKHE HEOIPENEIeHHOCTH M HX
packphITHE.

2.2. | beckoneyHo wManble (QYHKIUH, HX
cpaBHeHme, - U 2-i 3amedarenbHbIE 15 1 13
Tpeessl, Tabauma SKBUBAJICHTHOCTEH
U ee IPUMEHEHHE.
2.3. | OgHOCTOpOHHME NpeAensbl, HenpephIB-
HOCTb (PYHKIHH. ACUMIITOTHI rpaduka 13 - 12
($yHKIHH.

2.4. 3anayu, NPUBOASILME K MOHSATHUIO MPO-
u3BonHoi. IlpowsBogHas QyHKIMH, 15 1 13
olpejieJieHHe, IeOMETPUYEeCKUil U Me-
XaHUYECKHI CMBICII TPOU3BOIHOM,

2.5. | llpaBuna muddepenupoBanus, Mpo-

M3BOJHAS CIIOKHON (QyHKIHMH, Tabmuia 14 1 11 12
MIPOM3BOIHBIX OCHOBHBIX JJIEMEHTAp-
HBIX QYHKITUH.
2.6. IIpown3BoAHBIEC BBICIIMX TIOPSAKOB. 13 - 13
2.7. | OcHoBHBlE Teopembl auddepeHIrab- 13 ) 12
HOT'O MCUHUCIICHUS]
2.8. | HeoOxoauMbie M JOCTaTOYHBIC YCIIO-
BUS MOHOTOHHOCTH M JKCTpeMyMa 13 - 13
GbyHKIIH

2.9. | BrimykiocTs, BOTHYTOCTh, TOUKH Iepe- 13 ) 12
ruda rpaduka QyHKIHH.

2.10. | Anroputr™m wuccienoBanust (QpyHKIMU © 15 1 13
IIOCTPOCHHE MakeTa ee rpaduka.

2.11. | ®yskuuu, 3agaHHble HessBHO. KpuBbie
2-r0 TOpsAKa: OKPY)KHOCTB, DJUIHIIC, 12 - 12
runepOoJia, mapabdosna.




2.12.

q)yHK]_II/II/I HECKOJIBKUX TICPEMCHHBIX,
OCHOBHBEIC IIOHATHA, o0nacTh ornpeae-
JICHWA, I‘eOMeTpI/ILIeCKI/Iﬁ CMBICII.

14

2.13.

®ynkunu B npodeccronansHol chepe.

13

2.14.

YacTtHble mpou3BoAHBIE 1-r0 UM 2-r0
nopsaka, Haubonpmee u Haumensiee
3Ha4YeHNe (QPYHKIUH JIBYX IEPEMECHHBIX
B 00nacT.

14

13

12

13

2.15.

Heomnpenenennsii uHTETpan, omnpezae-
JICHWEe, CBOWMCTBa, TaOIWIla OCHOBHBIX
HWHTETPAJIOB.

14

2.16.

OCHOBHBIE METOJBI HMHTETPHPOBAHMUS:
10 YacTSIM U MOJACTAaHOBKOM.

15

2.17.

PamonaneHble OpoOH, OCHOBHBEIE IIO-
Harus. [Ipocreiimme npobu, ux uHTe-
rpupoBaHue. ANTOPUTM UHTErPUPOBa-
HMSL PallMOHAJIBHBIX IPOOCH.

13

2.18.

WHTerpupoBaHue HEKOTOPHIX Hppau-
OHWIBHBIX W TPUTOHOMETPHUYEHX
($yHKIHH.

13

2.19.

OnpeneneHHbll MHTErpana: ompexaese-
HHe, CBOHcTBa, ¢opmyna HbroroHa-
JleitbHMIIa, METO Bl MHTETPUPOBAHUSI.

14

2.20.

l'eomeTpuueckre MPUIIOKEHUS OIpe-
JICJICHHOTO MHTEerpala.

15

12

13

12

13

12

13

2.21.

Huddepenunansapie ypaBHeHHS 1-TO
HOPSJIKA.

29

2.22.

DNeMEHThl TEOPHH JIMHEHHBIX nHdeH-
LHMAaJbHBIX yYPaBHEHHU 2-I0 MOPsAKa C
MMOCTOSTHHBIMH KO3 (QHUIIEHTaMHU.

27

25

25

Teopusi BeposiITHOCTE U MaTeMa-
THYECKAsl CTATUCTHKA

175

164

3.1

DNeMeHThl KOMOMHATOPUKHU: OCHOBHBIC
OTIpeNieNIeHus, 1Ba TpaBmia KOMOMHa-
TOPHUKH.

16

3.2.

Crnydaiineie COOBITHS, WX BHUIBI, KJIac-
CHUYECKOE OIPEICIICHIE BEPOSTHOCTH
COOBITHS.

18

3.3.

Anrebpa coOwrthii. [IpouwsBeneHue u
CyMMa COOBITHH.

18

3.4.

dopmyna TMOITHOW BEpPOSITHOCTH U
dhopmyner baiieca.

18

3.5.

HezaBucumeie TIOBTOPHBIC UCIIBITAHUSA.

17

3.6.

Cnyuvaiinas BenuuuHa. OCHOBHBIE MO-
Hatud. DyHKIUS pachopeneneHus u
(yHKIMS INIOTHOCTH paclpeieiIeHusL.

16

3.7.

YucnoBsle XapaKTEPUCTUKH CIy4alHOM
BEIMYMHBL. 3aKOHBl pacHpeaeieHus
HENPEPBIBHOM CIIy4aliHOM BEJIMYMHBI.

16

16

16

16

16

16

16

16

3.8.

Ilpenver W 3amaum MaTeMaTUYECKOU
craTuCcTUKU. OCHOBHBIE OOBEKTBHI U
nousitust. COop WHpOpMAuu u Tep-
BHYHAs 00paboTKa BHIOOPKH.

18

3.9.

CraTHCTHYECKHE OICHKH ITapaMeTpoB
TeHepaJbHOW COBOKYITHOCTH

38

16

36

UTOIO

594

18

30

546




4.2. Coagepxxanme TUCUMIIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jejiaM U TeMaM

Buo 3anamus ¢

Ne .
dend Haumenosanue UHMEPAKMUBHOIL,
Z a:zemu pazoena u memol Cooeporcanue 1eKUUOHHBIX 3AHAMUILL AKMueHOIl, UHHO-
oucyunIunbl 6ayuonnoi gop-
Mmax, (uac.)
1 2 3 4
1. JluHeliHasi W BeKTOpPHAas ajredpa
1.1. Marpuiisl, ocHOBHbIE TIOHSI- | [loHsTHE UKCcOBOM MaTpulsl. [IpsMoyronbHas, KBagpar-
THSI, BUIBI MATpPULI, ACH- Hasl, AMaroHaJIbHasA, CAMHUYHASI MATPHIIBI, MAaTPHLA-
CTBHSA HaJ MaTPHLIAMH. CTpOKa, MaTpuna—cTosden, Hynesas MaTpuna. CpaBHEHHE,
TpaHCIIOHUpoBaHue MaTpull. ClokeHHe (BbIYMTaHUE) MaT- Tlexus-Gecea
pHIL, YMHOKEHHE MaTpHIbI Ha ynciio. [IpousBenenne mMat-
puL. DneMeHTapHbIe IpeodpazoBanust Marpull. [lonsTre (1 wac)
JIMHEIHOW KOMOMHAINY CTPOK (cToNO0B) MaTpuLbl. JIu-
HEWHO 3aBUCHMBbIC U INHEHHO HE3aBHCUMBIE CTPOKU
(cronbupl) MaTpuIL.
1.2. Omnpenenurenu 2-ro ¥ 3-ro | [loHsTHE OnpeeTUTENs, MUHOPA U alTreOpandeckoro J10-
MOPSIAKOB, UX CBOMCTBA U nostHeHus1. CBoHCTBa onpenenureneii. Equamansie, quaro-
BBIUHCIICHHUS. HaJlbHbIE, TPEYTOJIbHBIC ONPEACTUTETH. MEeTOAbI BBIYHCIIE- -
HUSI OTIpEZIeTUTENeH (METO MOHIKEHNUS TTOPSIIKa, TIPHBeE-
JICHUE K TPEYTOJIbHOMY BHIY).
1.3. CucteMbl THHEHHBIX anre0- | CucTeMbl JIMHEHHBIX anrebpandeckux ypaBHenuit (CJIAY).
pamdeckux ypaBHeHUH, oc- | CoBMecTHas (HECOBMECTHaAs), ONpeneeHHas (Heompeae-
HOBHBIE MOHATHA, popMmyJbl | neHHast) CJIAY. ®opmynsl Kpamepa. Merton ["aycca aist -
Kpawmepa, meton "aycca. peleHus cucteM M JIMHEHHbBIX YpaBHEHUI ¢ N HEU3BECT-
HeiMu. OgHopoanele CJIAY.
1.4. Bekropsl, ocHOBHbIE TOHSA- | [IoHsATHE CHCTEMBI KOOPAMHAT: OJHO, Ba, TPU H3MeEpe-
tust. Cuctema KoopauHar | Husl. Touka B cMCTeMe KoopauHaT. PaccTosHue Mexy
Ha TPSIMOM, Ha IUIOCKOCTH, | TOYKaMH, JeJICHHe OTpe3Ka B JaHHOM oTHomleHun. Cka-
B IpocTpaHcTBe. JIMHEHHbIe | JISIpHBIE U BEKTOPHbIE BeMUUUHEL. Orpe/eneHue JIHHbI
omepanuy Haja BEKTOpamH, | (MOZyJsl) BEKTOPA, OIPEEICHNE HYJIEBOTO BEKTOPA, KOJI-
UX CBOMCTBA. JIMHEapHbIe, KOMIUIaHAPHBIE, IPOTUBOIIOI0XKHBIE U PaB-
Hble BEKTOpHL. JINHEHHbIE onepalyy HajJl BEKTOpaMu -
(c1o’xeHne BEKTOPOB, YMHOKCHNE BEKTOPA HA YHCIIO,
BEIUNTaHKE BeKTOPOB). Exuamansiii BekTop. [Ipoekiis
BEKTOpPa Ha OCh 1 COCTAaBJISIOIIAS BEKTOpa Mo ocH. JIu-
HEIHBIC OTepalliy HaJl BEKTOPaMH B KOOPIUHATHOM (op-
Me. Moaynb Bekropa. Heo6xoaumoe 1 jocraTouHoe
yCJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
1.5. Ckanspuoe, BekropHoe u | CkaysipHOe pou3BeJeHUE BeKTOpoB. CBOWCTBA CKAJISp-
CMeLIaHHOe IIPOM3BEICHHE | HOro npousBeneHus. CKaasipHOE MPOM3BEICHUE B KOOP-
BEKTOPOB, HMX CBOMCTBAa W | JMHATHOW (opMe. YClIOBUE NEPIEHANKYISIPHOCTH BEKTO-
BBIYHCIICHHE. poB. Bekroproe nponsseneHne BekTopoB. CBOIiCTBa BEK-
TOPHOTO MPOM3BEAEHU. BeKTOpHOE Mpon3BeICHNE B KO-
opauHATHOH popme. ['eoMeTpudecknii CMBICT BEKTOPHOTO )
npousseneHust. CMenIaHHOe TPOU3BEICHNE BEKTOPOB.
CBolicTBa CMEMIaHHOTO Npon3BeaeHus. CMemmaHHoe mpo-
W3BEJICHNE BEKTOPOB B KOOpIUHATHOU popme. ['eomerpu-
YECKHUI1 CMBICI CMEIIAHHOTO POU3BEICHHSI.
2. MaTtemaTHYeCKHii aHAJIN3
2.1. OyHK1IMS, OCHOBHBIE TOHS- | [loHATHE QYHKIIMOHAIBLHOM 3aBUCUMOCTH. BakHeilime
TUS, CHOCOOBI  3ajaHusl, | sJeMeHTapHble QyHKIMU. AOCONIOTHAs BEJIIMUMHA JCH-
npenen (yHKIUM, MareMma- | cTBHTesbHOro uucina. [Ipexen GyHkuum, onpeneneHue u
THYECKHE HEONpe/eNeHHO- | mpuMepbl. OCHOBHBIE TEOPEMBI O Ipeaenax. beckoHeuHo Jlexmmsa-6ecena
CTH M X PaCKpBITHE. Maible 1 OeckoHeYHO OobIre (GYHKINH, MX CBOWUCTBA. (1 gac.)
CpaBHEHHE TOPIIKOB OECKOHEYHO MAaJbIX M OECKOHEYHO
6ompmmx QyHKIUH. PackpeiTie HeonpeaeIeHHOCTEH BHIa
00/00, 00—0,
2.2. Bbeckoneuno mamsie ¢yHK- | PackpeiTie Heonpenenennoctei Buga 0/0. 1-if 3ameua-

MW, WX CpaBHEHWe, -l u
2-i1 3amMedaTeNbHBIC Tpee-
Ibl, TAOJIMIa OJKBHBAJIECHT-

TENBHBIN TIPeIeN, CIACNCTBUSA, CIOCOOBI BRIUUCIeHHH. Tab-
JIUTIA SKBUBAJICHTHOCTEH 1 ee pUMEHeHue. 2-i 3ameda-
TENBHBIN MPEIEN, PACKPBITHE HEONPENEIECHHOCTH Buaa 17,




HOCTEH U ee NpUMEHEHHE.

CJIEJICTBHSI, CTIOCOOBI BEIYMCIIEHUH.

2.3. OpHocropoHHue mnpezensl, | OqHOCTOpOHHUE Mpeesbl. TeopeMa o paBeHCTBE OAHO-
HETNPEPBIBHOCTh  (DYHKIHHU. | CTOPOHHUX MpeaenoB. OnpeneneHus: HempepbIBHOM
AcuMITOTHI rpaduka | GyHKIUHU B Touke. HempephIBHOCTh PYHKIIUH HA OTPE3KeE.
¢GbyHKIHN. Teopemsl o HenpepbIBHBIX (yHKIMIX. Kinaccubukaus )
TOYEK pa3pbiBa. BepTukanbHas, HAKJIOHHAS TOPU30HTAIb-
Hasi aCMMNTOTHI rpaduka QYHKIHH.
2.4. 3agaun, nOpuBoAsdlIlME K | 3adauu, NPUBOASIIKE K NOHATHUIO MPOU3BOAHON. Pusnye-
TIOHSATHIO TPOU3BOJIHOM. | CKUH, TEOMETPUUECKUNA, SIKOHOMUYECKHUI CMBICIT TIPOU3-
[IpousBoHas ¢yakunn, | BogHOi. [IpomsBoaHas cieBa u cripasa. uddepenupy-
OTIpe/ieIeHne, TeoMeTpUYe- | eMOCTh (DYHKIIMH U CBS3b €€ C HeNPEPhIBHOCTHIO. )
CKMH M  MEXaHUYECKHH
CMBICTT IPOU3BOIHON,
2.5. IMpaBuma muddepenmmpo- | [paBuna muddepennupoBanus. Tabnuia MPOU3BOTHBIX
BaHUs, MMPOM3BOJHAS CIIOXK- | OCHOBHBIX dJIEMEHTapHBIX GyHKuui. [Ipon3BomHas CIoXK-
HOH  (yHKOMM, Tabauua | HOW QYHKIMH. -
MPOU3BOJHBIX  OCHOBHBIX
AJIEMEHTAPHBIX (YHKIIHH.
2.6. | [IpousBoausie BoiciiuX | [loHATHE MPOM3BOIHON BTOPOTO, TPETHETO U T.M. MOPAI-
MOPSIKOB. KOB. 3aKOHOMEPHOCTH B OTHICKAHUU IPOU3BOJIHBIX BBIC- -
IIUX MOPSIJIKOB.
2.7. OcHoBuble Teopembl nud- | Teopembr depma, Pors, Jlarpanka, Komu.
(hepeHIMaIbLHOTO  MCUHUCIIe- -
HUS
2.8. Heobxonumbie n moctatod- | Bo3pacranue u yobiBanue Gynkimu. Heobxomumoe u
HBIE YCIIOBUS MOHOTOHHO- | TOCTQTOYHOE YCIIOBHE MOHOTOHHOCTH, T€OMETPUIECKHI
cTH 1 3KcTpemyMa pyHkmmm | cMbici. [Torsatue sxctpemyma ¢pynknnu. Heodxoanmoe
YCIIOBHE CYIIECTBOBAHUS IKCTpeMyMa. Kpurniaeckne To4- -
KH TiepBoro pofa. [lepBoe n BTOpoe 10CTaTOYHBIE YCII0-
BUs 3KcTpemyMa pyHkiwm. Haubosbpiiee 1 HaMMeHbIIee
3HAYCHUE (PYHKIIUH HA OTPE3KE.
2.9. Beinyknocts, BOTHYTOCTb, | Boimykiocts pyHkunu BBepx (BHH3). Touku neperuoa.
Toukn meperuba rpaduka | JJocTaTOYHOE YCIOBHE BBIMYKJIOCTH BBEpX (BHU3) rpadu-
GbyHKIUU. ka ¢pyukimu. HeoOXxoauMoe ycioBre CyIIeCTBOBaHUS -
TOYKH neperuda. JlocraTouyHoe YCIOBUE CYIICCTBOBAHHS
TOYKH Hepernoa.
2.10. Anroputm  uccienoBanus | OOmias cxema uccienoBanus rpaduka yunknuu. [Toctpo-
(GYHKIIMM ®W  TIOCTPOCHHWE | eHue rpaduKoB APOOHO-pAIIHOHATIHLHBIX, TOKA3aTeIbHBIX, -
MakeTa ee rpaduka. JIorapuPMUIEeCKuX QYHKITUH.
2.11. Oyukuuy, 3agaHHble HesB- | OyHKIWM, 3aJaHHbIE HESBHO. Y paBHEHHE JIMHUU HA TJIOC-
HO. KpuBele 2-Tro mopsnka: | koctu. [IpsMas Ha TUIOCKOCTH. Y paBHEHHS MPSIMBIX: ypaB-
OKPY)XHOCTB, DJJUIAIIC, TH- | HEHHE MPAMOM, IPOXOoIAIIeH depe3 3aJaHHyI0 TOUKY Iep-
nep6ora, mapabona. MIEHANKYIISIPHO 33IaHHOMY BEKTOpY; o0Iiee ypaBHEHNE
MPSIMO#1; ypaBHEHHE NPSMOIL, IPOXOISIICH uepes JBe 3a- Jlexmmsa-6ecena
JaHHbIe Touku. OnpenereHue oKpyxHocTu. KaHoHnmYeckoe (1 gac.)
ypaBHEHHE OKpYy)HOCTH. Onpeaencuue 3umnca. KaHoHu-
4yeckoe ypaBHeHHe dununca. ['unepoona, napaboia, ux
KaHOHHWYECKHE ypaBHEeHUs. [IpuBeieHre KPHUBOH K KAHOHU-
yeckomy Buay. [locTpoeHre KPUBBIX.
2.12. OyHKkIMU HecKoJbkuX Ie- | OcHoBHBIC MOHATHS. O0JIACTh ONpeneeHus, 00IacTh 13-
PEMEHHBIX, OCHOBHBIE I10- | MeHeHUs, criocoObl 3aaanmst ®HIL. TTpumepsr QyHKITNN
HATHS, 00JacTh ompenese- | IBYX MePeMEHHBIX. -
HUS, TeOMEeTPUIECKUN
CMBICIL.
2.13. Oyaknun - B mpodeccno- | [ToBepXHOCTH BTOpOTO TOpsiaka: chepa, dJUTUTICOUI, KO-
HaJIBHOU cepe HyC, IMIMHApHYIecKre noBepxHocTH. [IpuBenenne x xa- -
HOHHYECKOMY BHAY, TOCTpoeHHe. JINHIM ypOBHS.
2.14. UactHple mpowsBoaHble 1- | YacTHBIE POU3BOAHBIC GYHKITUH IBYX MEPEMEHHBIX.
ro u 2-ro mnopsagka, | ['eoMeTpuUeCKUil CMBICT YaCTHBIX MPOU3BOAHBIX. YacT-
HauOonpiiee W HavMeHb- | HbIC POM3BOHBIC BBICIIUX MOPsAAKOB. OCHOBHAS TeOpe-
miee 3HA4YeHHWE (DYHKIUHM | Ma O CMEIIAHHBIX MPOU3BOJAHBIX. Hanbonbpmee u )
JIByX TMEPEMEHHBIX B 00Ja- | HAMMEHbIIEe 3HAYCHHUE (DYHKIIMH JIBYX TIEPEMCHHBIX B
CTH. obnacru.
2.15. Heonpenenennsrit unte- | uddepennuan pynkuuu, cBoiicrsa nuddhepeHnuana. Jlexknusa-6ecena

rpajl, OmpejaelieHue, CBOW-

Heonpenenennsiit nuaterpai. CBolcTBa HEOTPEACICHHOTO

(1 gac.)




CcTBa, TaOIMI[a OCHOBHBIX
HHTETPAJIOB.

uHTerpana. ['eomeTpuueckuii CMbICI HEONPEAEIICHHOTO
HHTErpaia. UHTErpUPOBAHUE TPUTOHOMETPUUECKUX
(YHKIUH, HHTETPUPOBAHUE MPOCTEHIIIX PAIIHOHATBHBIX
JpoOeli, WHTETPUPOBAHUE IO YACTSAM).

2.16. OcHoBHble MeToAbl HHTe- | Tabnuia nHTerpanoB. OCHOBHBIE METOJbI HHTEIPUPOBA-
IPUPOBAHMSA: IO YacTsSM W | HUS: HEIIOCPEJICTBEHHOE MHTETPUPOBAHUE, HHTETPUPOBaA- -
IOJICTAHOBKOH. HHE 10 YacTsiM, METO]I 3aMEHbI IIEPEMEHHOI.
2.17. ParmponaneHble 1pobu, oc- | PanuonanbHbie 1poOu, ocHOBHBIC MOHATHS. [IpocTeiimme
HOBHBIe TOHATHA. [Ipo- | panmoHaIBHBIE IPOOH, HX HEMOCPEICTBEHHOE HHTETPHUPO-
crefimme ApoOu, MX WHTE- | BaHWE W MHTETPUPOBAHUE MOABEACHUEM 10T 3HaK nmudde-
rpUpPOBAHHUE. Anroput™m | pernuana. [loHaTHE HTEpalnOHHON (HOPMYIBI. AITOPUTM )
WHTETPUPOBAHUS  paIfo- | HHTETPUPOBAHUS PAIIMOHAIBHBIX APOOEH.
HaJbHBIX IPOOEH.
2.18. HurerpupoBanue HekoTo- | MIHTErprpOoBaHUe MPOCTEUIINX UPPALIMOHAILHBIX BBIpa-
PBIX HPPAMOHAIBHBIX ¥ | JKCHHH.
TPUTOHOMETPUYECKUX WHTterpupoBanye TpUrOHOMETPUYECKUX BBIPKCHHH. )
(byHKIMHA. YHuBepcallbHasi TPUTOHOMETPHYECKas! 110JICTAHOBKA.
2.19. Onpenenensslif  uHTerpan: | ['eomeTpuueckuil 1 3JKOHOMUYECKHUH CMBICI OTIPEIENIEH-
orpeJieIcHHE, CBOWCTBa, | HOro uHTerpaia. CBOMCTBa OIpe/IeIeHHOTO HHTErpaja.
¢dopmyna Hyrorona- | ®opmyna Hetorona-Jlelibnuua. MuTerpan ¢ nepeMeHHbIM
JleilibHuma, Meronsl MHTE- | BepXHHUM IpenesioM. OCHOBHbIE ITPaBHiia HHTEIPHPOBa- i
TpUPOBAHMUS. HUS. 3aMeHa IIepeMEeHHON B ONpeIeTICHHOM WHTETpaJe.
WHuTerprpoBaHme 1Mo 9acTsIM B ONPEAEICHHOM HHTErpae.
2.20. I'eomerpuueckue mpunoxe- | [lmomans mmockoii purypsr B JICK u IICK. JnunHa nyru
HUS omnpeneneHHoro wuHTe- | miockoi kpuBoi B JICK u IICK. O0beM Tena BpamieHus B -
rpana. JICK.
2.21. Jnbdepennmansasie ypaB- | 3amaun, npuBosIIKe K JuddepeHIHaIbHbIM YpaBHSHU-
HEHHs, OCHOBHBIC MOHATHSA, | aM. JnddepeHianpaple ypaBHEHHUS IEPBOTO MOPSIKA.
muddepeHnmanipable  ypas- | OmpeneneHue, TeopeMa O CyIIECTBOBAHUU M €AHHCTBEH-
HeHust 1-ro mopsiika ¢ pas3- | HOCTH pelieHus. [ eoMeTpuiecKuii CMbICT ypaBHEHUS Jlexmus-Oecena
JIEICHHBIMU M pa3Jielisiio- | mepBoro nopsijaka. Hermonuele auddepennuansHeie ypas- (1 gac.)
LIMMHKCS TIEPEMEHHBIMHU. HeHus rnepBoro nopsaka. Juddepenimansusie ypaBHEHUS
C pa3AeNSIOIINMHUCS TIEPEMEHHBIMI. MeTOobI UX pelte-
HUSL.
2.22. OnHoponHbIE U THHEHHbIE Meton 3aMeHbI IEPEMEHHON IS peIlIeH!Us] OAHOPOIHBIX U
muddepeHnmansHble ypaB- | JMHEHHBIX 1UddepeHIanbHbIX ypaBHEHHH IepBoro no-
HeHus 1-ro nmopsinka. JJud- | psaxa. YpasHenne beprymm. -
(epeHIManbHBIE YPaBHEHHS
bepnynin.
2.23. Teopuss nMHEHWHBIX OnIHO- | JIMHEIHBIE OTHOPOMHBIC YPABHEHHS BTOPOTO MOPSIIKA:
pomHbIX  audepeHnanb- | OCHOBHBIE TEOPEMBI, METOIBI PEIICHUI.
HBIX ypaBHEHWH 2-TO TO- -
psnKa C IOCTOSHHBIMU KO-
s puLreHTaMu.
2.24. Teopus nuHEeHHBIX HEOAHO- | JIMHEelHBIC HEOMHOPOIHBIE YPABHEHHs BTOPOTO MOPSAKA:
poaHbIx  auddepeHIranb- | OCHOBHBIE TEOPEMBbI, METO/IbI PEILICHUIA.
HBIX YypaBHEHHH 2-ro mo- -
psiiKa C IOCTOSHHBIMU KO-
s puLHeHTaMH.
3. Teopust BeposiTHOCTel H MaTeMaTH4YeCKas CTATHCTHKA
DOneMeHThl KOMOHMHATOPH- | DJIeMEHTHl KOMOMHATOPHUKH: pa3MEIIeHHUs, COUCTaHN S,
31 KA: OCHOBHBIC oOIpesnene- | nmepectaHoBKU. CriocoOs! BeraucHeHn. [IpaBuia Berdmc- Jlexmus-Oecena
o HUS, [BA TIpaBWiIa KOMOHW- | JICHHS KOJMYECTBA BAPHAHTOB KOMOWHAIIMA: CyMMa H (1 gac.)
HaTOPHKH. MIPOU3BEICHHE.
Crnyuqaifapie  coObiTHs, uX | OCHOBHBIE TIOHSATHUS TEOPUH BepOATHOCTEH. McibITanus u
BUJIBI, KJIaCCHYECKOe ompe- | coOblTHs. Buasl ciaydaitubix coObituid. [ToHsTHS COBMECT-
JIeNIeHNE BEPOSITHOCTH CO- | HBIX (HECOBMECTHBIX), SJIEMEHTAPHBIX, OJIaroNpUsSTCTBY-
3.2 OBITHSL. IOIIMX COOBITHH, ONHOH rpymisl coobiThil. Kitaccuue-
o CKoOe€ olpeziesieHne BeposaTHocTU. [Ipumepsl Henocpen- )
CTBEHHOT'O BBIYHCIICHUS BeposiTHOCTeH. OTHOCHTEIbHAS
yactoTa. CTaTHcTHYEeCKask BEpOATHOCTh. ['eoMeTpuueckue
BEPOSATHOCTH. AKCHOMBI TEOPHH BEPOSITHOCTEH.
Anrebpa cobprtuit. [Ipoms- | [TonsTHe anreOpsl cOOBITHIA. 3aBUCHMBIE M HE3aBUCUMBIC
3.3. BEJICHWE B CyMMa COOBITHH. | coObrThs. [Ipon3Benenne COOBITHIA. Y CIOBHAS BEPOSIT- -

HOCTh. TeopeMa 0 BEpOsSITHOCTH MPOU3BEICHUSI 3aBUCH-




MbIX coObITHIA. Teopema 0 BepOsSTHOCTH TIPOU3BEICHUS
He3aBUCUMBIX coObITHH. Cymma coObituid. Teopema o
BEPOSITHOCTH CYMMBI JIByX HECOBMECTHBIX cOObITHIl. Teo-
peMa 0 BEpOSITHOCTH CYMMBI JIByX COBMECTHBIX COOBITHI.
Teopema o cymMMe BepOSTHOCTEH COOBITHI, 00pa3yOIIIX
MOJIHYIO Tpynity coObITHid. [IpoTHBOMONOXKHBIE COOBITHSL.
BeposarHOCTh MOsIBIIEHUS XOTS OBI OTHOTO W3 N HE3aBUCH-
MBIX B COBOKYITHOCTH COOBITHI. ClieficTBHE.

3.4.

dopmyna MOJHON BEPOAT-
HoCTH U (hopmyibl Baiieca.

Teopema o nonHoM BeposaTHocTH. Popmyna baiieca.
YcnoBust mpuMeHeHHs (OPMYITBI TIOTHOH BEPOSTHOCTH U
¢dhopmyier baiieca.

3.5.

HeszaBucumbie moBTOpHBIE
UCTIBITAHUS.

dopmyna bepuymm. JlokansHas v MHTErpalibHAs TEOpe-
Mbl MyaBpa-Jlannaca. ®opmyna I[Tyaccona. BepositHoCTb
OTKJIOHEHUS] OTHOCUTEJILHOM YaCTOThI OT MIOCTOSHHOM
BEPOSITHOCTH B HE3aBUCUMBIX HCTIBITAHUSIX.

3.6.

Cnyuvaiinas Benauuuna. Oc-
HOBHbIE NMOHATUA. DYyHKIUSL
pacripeaeneHus u QyHKIHS
IUIOTHOCTH PACHpPEeICHHUS.

JluckpeTHbIE U HETIPEPHIBHBIE CyYailHble BETMYUHBI.
3aKoH pacnpeesieHUs] BEpOSITHOCTEH TUCKPETHON
ciydaiiHoU BenmuuuHbL. CrocoOBI 3a1aHUs 3aKOHA
pacnpenenenus. MHOrOYroilbHHK pacipeieneHust
BepOSITHOCTEH. BUHOMUANbHBIN 3aKOH pacnpeeIeHus U
€ro 4UCIOBbIEe XapaKTepUCcTUKH. 3akoH [lyaccona.
[poctetimuii moTok coOpTHil. CBOICTBA CTAIMOHAPHOCTH,
OpIMHAPHOCTH M OTCYTCTBUS HOCIEACHCTBUS.
WHTEHCUBHOCTD MTOTOKA.

DyHKIMS pacnpeeseHus] BEpOSTHOCTEH CIIy4aitHOM Be-
JINYUHBI U ee cBo¥cTBa. [IMoTHOCTE pacnpeenenus He-
IIPEPBIBHOM ClIyualiHOM BEJIMUMHBI U €€ CBOUCTBA.

3.7.

UucnoBele XapaKTepUCTUKU
ClIydallHO BEJIUYMHBL. 3a-
KOHBl pacHpefiesieHus He-
MIPEPHIBHOM CiIy4aitHOH
BEJTUYUHBIL.

MaTeMaTHYeCKOe 0KUIAHUE CIyYaHON BETMYUHBI U
€ro cBoiicTBa. BeposTHOCTHBIN CMBICT MaTEMaTHYECKOTO
oxkupganusi. OTKIOHEHHE ClIy4YailHOW BEIMYUHBI OT €€
MareMaTH4ecKoro oxujaanus. Jucmepcust ciydaitHOH
BEMUMHBI U ee cBoiicTBa. CpenHee KBaJpaTHUECKOE
OTKJIOHEeHUe. HavanpHble W IICHTpalbHBIE MOMEHTHI K-ro
TopsiAKa, MOJa, MeINaHa.
3aK0H paBHOMEPHOTO pacIpeIeIICHUs BEPOSITHOCTEH, ero
(GyHKIMS pactpeneseHus U YUCIIOBBIE XapaKTePHUCTHKH.
3aKOH MOKa3aTeIEHOTO PACIIPEAENICHIS, eT0 (PYHKITH
pacnpeieieHHs] ¥ YHCIIOBBIE XapaKTEPUCTHUKH.

3.8.

IIpenmer u 3amayn mMarema-
THYECKOH cTaTHCTUKH. Oc-
HOBHBbIE OOBEKTHI W IIOHS-
tust. COop mHpOpManuu u
nepBUYHas 00pabOTKa BHI-
OOpKH.

[Ipenmer maTemaTrdeckoit cratuctuku. OCHOBHEIE 3a/1a-
YU MaTeMaTHIECKOW CTaTUCTHKH. [ eHepanibHasi U BEIOO-
pouHasi COBOKYITHOCTH. [I0BTOpHAs U OCCIIOBTOPHAS BhI-
6opku. PenpezenraruBHast Bei0opka. Crioco0sl 0TOOpA.
CraTicTHYecKoe pacripeiesiecHue BEI0OpKH. Bapuarmon-
HBIU PSAJT M €r0 XapaKTepUCTHKH. [I0JUroH 4acToT (OTHO-
CUTEIIBHBIX YaCTOT). DMIUpUYecKas QyHKIHS pacupese-
JIeHus U ee cBolcTBa. ['McTorpaMMa 4acToT, aMnupuye-
cKasl GYHKIHS INIOTHOCTH pacTpe/ieIeHusI.

3.9.

CraTucTHyeckue OLIEHKH
rmapaMeTpoB  T'e€HEpaIbHOU
COBOKYITHOCTH

Todeunble OLEHKM TApaMeTpOB W UX CBOWCTBA:
HECMEIICHHOCTh, 3(PPEKTUBHOCTh,  COCTOATEIHHOCTb.
l'enepanbHas cpenHss, BeiOOpouHas cpenuss. OreHka
reHepalbHOW CpemHedl 1Mo  BBIOOPOYHON  CpemHeH.
l'enepanpHass  gmcmepcusi, BBHIOOPOYHAS — JUCTICPCHSL.
OueHka TreHepadbHOW JUCIEPCHU M0 HCIPaBICHHON
BBIOOpPOUHON  aucnepcud.  Bpibopounoe — cpennee
KBaJIpaTUUECKOE OTKJIOHEHHE, aCUMMETPHsl U DKCIEecC.
Pacuer CTaTUCTHYCCKUX OIICHOK reHepabHOU
COBOKYITHOCTH.

TouHOCTb o1IcHKH. JJoBepUTENbHAS BEPOSTHOCTD (HAICK-
HOCTE). JloBepUTEeNbHBIE HHTEPBAJIBI ISl OIICHKH MaTeMa-
THYECKOTO OXKHIAHHUS HOPMAJIFHOTO paclpeAecHNs Ipr
M3BECTHOM M HEM3BECTHOM CPEIHEM KBaJIPATHIECKOM
OTKJIOHEHUH.

3.10.

CrarucTuveckue pacdyerhl B
npodeccroHabHOM chepe

3amauun npodeccruoHaabHOU chepsl, TpeOyrolue mpruMe-
HEHUS CTATHCTUIECKOW 00pabOTKH JaHHBIX: 3aMachl, pe-
CypChl, HOPMATHBEI, IICHBI U T.II..
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4.3. JIabopaTopHbie padoThl
y4eOHBIM TUTAHOM HE MPEAYCMOTPEHO.

4.4. IlpakTH4ecKue 3aHATHUS

Buo 3anamus ¢
Homep
No . UHMEPAKmMUg-
pazoena Haumenosanue mem npakmuueckux 3aHamuil Oobvem N .
n/ HOIl, AKMUBHOUL,
oucyu- 6 uacax 2
n UHHOGAUUOHHOU
nauHbl
¢dopmax, (uac.)
JHetictBus Hag maTpuiiamu. Beranciienue onpeaenurenei. Pe-
1 1 HICHUE CUCTEM JIMHEHHBIX ypaBHeHUU Metogom Kpamepa, me- 4 3aHsTHE-TPSHUHT
) tonoMm ["aycca. [leiictBus Hax BekTopaMu. CKasspHOE, BEKTOP- (2 yac)
HOE, CMEIIAHHOE TPOM3BEICHIE BEKTOPOB.
Ilpenen ¢ynkmun. AcumnroTsl rpaduka ¢yHkinuu. I[IpaBuima
mudhepeHIMPOoBaHUS M TaONHIa MPOU3BOIHBIX. VcceaoBanme N
AHanuz cutyanui
2 ¢bynkuuu 1 nocrtpoenue ee rpaduka. Kpupblie 2-ro mopsjaka. 11 (2 wac)
YacTtHple TPOU3BOAHBIE 1-ro m 2-ro mopsaka, HaubGoneiiee u
HaVMEHbIIIee 3HaUCHNE (DYHKIIMU JIBYX MEPEMCHHBIX B OOJIACTH.
Heonpenenennslit uaTerpan. Meroa 3aMeHsl nepeMeHHoOU. H-
3 2 TErPUPOBAHUEC IO YACTSIM. VHTErpHpOBaHUE CICIHATBHBIX 5 Pabora B MasbIx
’ kiaccoB ynkuuit. Onpenenennslii nHTErpai. I'eomerpudeckue rpymnmax (2 gac)
MPWIOKEHUS ONPECICHHOTO HHTErpaia.
Jduddepennuanpueie ypaBHeHus 1-ro mopsaka. JInHeiHbIe of-
HOPOJHBIC TU(QepeHIHATBHBIC YPAaBHEHUS 2-T0 MOPsAKA C TO- Pabora B MasbIx
4 CTOSHHBIMH KO3(urmentamu. JIluHEHHBIE HEOTHOPOTHBIE 4 rpymmax
muddepeHnraIbHbIe YpaBHEHUS 2-TO MOPSAKAa ¢ TOCTOSHHBIMU (2 gac)
Kod(hHUITHEHTAMH.
DnemMeHTH KoMOMHaTOpUKH. Kiaccuueckoe omnpeneieHne Bepo-
STHOCTH cOOBITHsA. [Ipon3Benenne u cymma coObITH. Anredpa
cobprtrii. dopmyna moHOH BeposTHOCTH W hopmyna baifeca. N
N AHanu3 cutyauui
5 He3aBucumbie moBTOpHBIC HcHbITaHUs. CiydaliHas BeIHMYUHA. 4 (2 uac)
3. OyHKIUS pacnpenesieHus U (GYHKIUS IUIOTHOCTH pacIpeselie-
HUs. YUCIIOBBIC XapaKTCPUCTHKH CIy4ailHON BEJIMYHHEI. 3aKO-
HBI PACTIPEICICHHS CITyYalHON BEIMYHHBIL.
6 Iepuunast 00padoTka BbIOOpKU. CTaTHCTUYECKUE OICHKH T1a- 2 AHanus cutyaruii
paMeTpoB TeHEepaJbHONH COBOKYIHOCTH (4 gac)
HUTOIo 30 14

4.5. KoHTpoJIbHbIEe MEPONIPUATHSI: KOHTPOJIbHAasI padoTa

Bce KOHTPOJIbHLIC pa6OTI>I BBIITOJHAKOTCSA KaK HHAWUBUAYAJIbHBIC JOMAIIHUC 3aJaHU .

Koumponvnana paooma 1 uacmo 1 «Inemenmaut 1uneinoln u 6eKmMopHoul ancedopol)

Lenv: 1. HayuuThcs paboTaTh ¢ MAaTpUIIaMU ONPENCTUTENSIMU, CHCTEMaMH JIMHEWHBIX ypaBHe-
Hui. 2. Hayunutbcs pemats 3a1auu MpakTUUECKOW HAMPABIEHHOCTH C IIOMOIIBI0 00BEKTOB BEKTOP-
HOW anreOpsl.

Cooeporcanue: 6 3amaHuit

5 0
. . 2. 1 1
1. IlpoussecTu neiicTBust Haa Matpuniamu. Haiitu A%, AB. acl? 4 -1 s > 3
5 6 5 0
2. PemnTh cUCTEMBI THHEHHBIX YPaBHCHHN:
5X, —3X, =X, =-1 33X, + X, =X, =3 X, —3X, + X, =0

aq 2% +X, =X =3 b 2X +X;—-2X, =1 c. 12X +5X,—X; =0
X, — X, +3%X; =1 Xp+X, =Xy +X, =2 3%, —2X, +X; =0

3. Hanbl Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:
a. mmny Meauansl CK tpeyronsauka ABC
b. Touky P, oTnensronryto pets orpeska AC, cumras ot C

C. KOOPIMHATHI BEKTOPA 2AB-5BC +3AC, ero JUTMHY (M IOCTPOUTH €r0 Ha OyMare B KJIETKY)
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d. mepumetp Tpeyroiapauka ABC
4. Naust Touku A(2; N;0), B(N-2;4;1),C(3-2;N -15).
a. maittu (AB+3BC, 2AB - BC)
b. BbISCHUTD, PH KakoM 3HaueHun g BekTopbl AB + qA_C " qA_C — 2AB nepreHHKyIApHbI
C. Haiitn padory cuer f ={-5, 2, —I} 10 nEpEMEIIEHNAIO TOYKH B0 BEKTOPA 2AB-BC
d. waiitu miomane Tpeyronbanka ABC
5. HaiiTu muiommazts napasiiesiorpamMma, oCTpoeHHOro Ha Bektopax 5a— Nb u a+b , ecan:
\5\:3, \6\:4, alb; bya=3i+2j-5k b=2i-2j-Kk,
6. Mana mupamupa ¢ Bepumnamu A (7; N; 4), A, (7, -1 N -2); A,(3; N +3; 1), A,(—4; 2; 1) . Haiiru:
a. yrox mexay peopamu A A,, AA,;

b. 00beM nupamupr;
C. JUIMHY BBICOTBI, OYIIEHHON Ha rpanb A A A, .

Koumponvnasa paooma 1 wacms 2 «Hauana mamemamuyeckozo ananuza»
Llenv: 1. Hayuutbes paboTaTh ¢ QyHKIMSIMU.
2. HayuuTbcs BBIUMCIATH MPEEIIbl, IPOU3BOIHBIE, CTPOUTH MaKeThl TpauKoB (QyHKIUH.
Cooeporcanue: 4 3amaHus
1. Beruncnuts npeaess! GpyHKIHH:

2 lim 6x" —5x° +4 o 1im X —2x+1 e i 2x—6
x> (x* = 3x)(2x* +5X) 1) —x? —x+1 \/GT 3
_ (13n+5 )" . C0S2X — COS X . oe% a1

d lim| —— e lim—— f lim————
n-={13n-12 x-0  1—cosX x-0 2tgX —Sin X

2. Haiitn mpon3BOIHYIO:

2
:QX+D4N —X =———amm®“ J_3 c. y= Jﬁ_ anZM

NG 21005 42X

4'”2(&‘m)

5, x°+1
d. y:mdm+gm 5 e.y=

X*+4

3. Haiitn ypaBHeHHe KacaTelIbHOW ¥ HOpMaiH K rpaduky QyHKmuu Y = B TOYKE Xo= -2.

X2 +1
4. UccnenoBath GyHKUIUIO U IOCTPOUTH rpaduk:

a. y=x>-x b, y= X1 ¢ y=x-1

Y SRARCI SRARVCE
Konumponsnaa paboma 2 ywacme 1 «Humeepan. /lughghepenyuanvusie ypasnenun»

[]ens: 1. HaydnThCs BBIMOJHATH JEHCTBUE UHTETPUPOBAHHUE.

2. HayuuThbcst IPUMEHSTh HHTETPUPOBAHUE B TEOMETPHUUCCKUX U (PU3UUECKUX MPHIIOKEHHSIX,
MPUOJIMKEHHBIX BRIUUCICHUAX. 3. HayunTtbcest onpeaensats Tiun auddepeHImaibsHoro ypaBHeHHs 10
ero Buny. 4. Hayuuthcs BeIOMpaTh MeTOA perieHust qudGepeHnaIbHOro ypaBHEHUS! B COOTBET-
CTBUHU C ero TunoMm. 5. Hayuutscs 10BoAUTS penienre AudepeHunanbHoro ypaBHEeHUs 10 OTBETA B
COOTB-TBHHU C 3aJaHUECM.

Cooeporcanue: 4 3ananus
1. IlpounrerpupoBarh HyHKIUN

. I x2dx A I€R+8d J sin x d d j sin x ej ctg?ax dx
N5x* +3 Jx 73 -cos? x vJ3-cos x sin? 3x

fJO¢ +5x+@)sin2xdx g [In(cosx)dx h. fx—zd -] (x—5)(§2++12x+2) dx

VXS —2X+5
 xax

2. IToms3ysich hopmymnoit Herotona-JleliOHmIIa, BBIMUCITUTD ONpeaeEHHbINA HHTErpal j \/— %

3. Penth qudpepennmnanbhbie ypaBHenus 1) Xy' —y =0 2)X+xy+y (y+xy)=0
12



3) x’dy + (y—1)dx =0 4)y'=(2y + 1) ctg x 5) tg x -sin’ y dx = —cos’x -ctg y dy
4. Haiitu yactHoe pemenue nudpdepennuansuoro ypasuenus V' + py + qy= F(X), yrosnersopsromiee

naganpHbM yenoBusm J0) = y;, J/(0) = J/o,- 1) V'+4y +4y=¢€" ) 0)=1, y(0)=8.

1

5 1
2 y' =5y +6y=x A0 =50, YO =—¢. ) y+y=coszx U0 =-7, ¥(O)=1

Konmponvnaa paboma 2 uacmo 2 «Teopus eepoamnocmu. Mamemamuueckas cmamucmurka»
Llenwv: 1. HayuuTbcs BEIOMpATh METOBI pEILICHHS 3a/1a4 [0 TEOPHH BEPOSTHOCTEH

2. Hayuutbcs cTpouTh anreOpbl COOBITHI, apryMEHTHPOBATh U aHAJTM3UPOBAThH PEIICHHE.

3. Hayuutbcst 00pabaTeiBaTh BEIOOpOYHBIE TaHHBIE

Cooeporcanue: 8 3amaHuit

1. B ypne 5 mapos 6enoro npera, 3 - CHHETO, 6 KEITOTO.
a) U3 YpHBI JOCTAIOT OJuH map. KakoBa BEpOsSTHOCTH TOTO, YTO OH OCITBII?
0) U3 ypHBI T0CTalOT /1Ba mapa. KakoBa BEpOSTHOCTH TOTO, YTO OHHU JKEITHIE?
B) U3 YPHBI IOCTAIOT TpH 1Iapa. KakoBa BeposTHOCTb TOTO, YTO BCE OHU Pa3HOTo L(BeTa?
T) U3 ypHBI IOCTAIOT YeThIpe mapa. KakoBa BepoSTHOCTb TOT0, 4YTO BCE OHU OJHOTO LiBeTa?
2. Pabouwmii o6cmyxuBaeT 4 ctaHka. BeposiTHOCTh OCTAaHOBKH B TEUSHHE CMEHBI Y IEpBOro cTaHka pasHa 0,4, y BTOpOro
cranka -- 0,45, y tpetsero —0,3, y uetBeproro — 0,34. HaiiTu BeposTHOCTH OecriepeOorHOM pabOThl B TCUCHUE CMCHEL: a)
BCEX YETHIPEX CTAHKOB; 0) TPEX CTAHKOB; B) TOJIKO OJTHOTO CTaHKA; I') XOTsI ObI OJTHOTO CTaHKa.
3. VY pebenka umeetcs 10 kaprouek ¢ OykBamu A, U, O, 5, b, B, P, C, K, I1. PebcHoK, He yMEIOIIHi YUTATh, BBIKJIAIbI-
BaeT B PsIJI 1O YeThIpe OYKBEI. HaliTH BEPOSTHOCTH TOTO, YTO OH CIIyYaHHO BBIIOXKHT clIoBO «BOPS».
4. 'V lletu Tpu mapku u3 I'epmanum, a nee Mapku u3 CIHA. A y Camu msite mapok u3 ['epmannn u Tpu 3 CHIA. Tets
yTamwI ogHy MapKy y Camm 1 noioxxui cede B Kisiccep. A MOTOM Havaj XBacTaThCs MOAPYKKE W HAayraJl BBITAIMI OJ-
Hy MapKy. KakoBa BeposiTHOCTb TOro, 4yTo 3T0 Mapka u3 CLIA?
5. Ha c6opky nocTymaroT neTaim ¢ Tpex aBTomaros: 25% - ¢ mepBoro aBTomara, 45 % - co Broporo, 30% - ¢ TpeTsero
aBTomara. IlepBblit aBTomMar nomyckaer 0,1% Opaka, Bropoit —0,2%, tperuii -- 0,3%.HaiiTi BeposITHOCTB TOTO, 4TO HeE-
CTaHJapTHas JeTajlb, HOCTYMHUBINAsA Ha COOPKY, ClleaHa BTOPbIM aBTOMAaTOM.
6. Tpwu crpesika MPOU3BEH MO OJHOMY BBICTpPENy MO MHUIICHH. BepOSTHOCTh MOpaKeHUSI MUIICHH KaXKIBIM CTPEIKOM
paBHa 0.8. Haiitu BeposSTHOCTH TOTO, UTO: &) TPH CTPEJIKa [TOPA3AT MHUIICHb; 0) ABa CTPENIKa MOPa3AT MHUIICHD; B) TOJIBKO
OJIMH CTPEJIOK MOPA3UT MUILIEHB; T') XOTs ObI OIUH CTPEJTIOK MOPA3UT MHUILICHB.
7. JlecsaTh CTPENKOB CAENAIH IO OJAHOMY BBICTpENy IO MHIIEHH. BepodaTHoCTs mpomaxa KaxasM - 0,2. Haiitu BeposT-
HOCTbH TOTO, YTO XOTS OBl TPOE HOTAJIH.

8. Jlana nBymepHast BeIOOpKa o0bema N=150. [{ns 3a1aHHOrO MaccuBa YMCEN MPOBECTH CIEAYIONIYIO CTaTHCTHIE-
CKyr0o 00pabotky: Jlasi kaxmoii mepemennoi (juist 11 uaTEpBAIOB):
OTIPENICTINTh pa3Max BEIOOPKH (3amucath GOpMyITy U pe3yabTaThl BEIYHCICHHH);
JUIMHY MHTEpBaja (3anucars GopMyIiy U pe3yabTaThl BEIYUCICHUH);
JIEBYIO 1 TIPaBYIO TPAHMIBI HHTEPBAIBLHOTO psija (3amucars GopMyIly U pe3yabTaThl BEIYUCICHUH);
MTOCTPOUTH WHTEPBAIBHBIN PAL;
HAWTH 9aCTOTHI;
HOCTPOUTH TUCTOTPAMMY;
BBIYHCIIUTh TOYECUHBIE OLIEHKH: BBIOOPOUHAs CpeAHss, BEIOOpPOYHAs AUCIEPCHs, UCTIPABICHHAsI BEIOOPOYHAs JHC-
nepcusi, NCIPaBICHHOE BEIOOPOYHOE CpelHEe KBaJpaTHUECKOE OTKIOHEHUE, aCHMMETPHs, dKclece (3amucats Bee (Gop-
MYJIBI U pe3yJIbTaThl BEIYHCICHUN);
8. MOCTPOUTH JOBEPUTENbHBIC HHTEPBANbI JJI1 MAaTEMATUUYECKOTO OKUAAHUS U CPETHET0 KBAaJPAaTHUECKOIO OTKIOHE-
HUS TeHEpaJIbHOW COBOKYNMHOCTU Npu HajexxHocTAX 0,9 u 0,95, cpaBHUTH UX JUIMHBI U YCTAHOBUTH CBA3b C BEJIMYMHOI
HaJIeKHOCTH;
9. IIPOBEPUTH NMPABHUIIO TPEX CUTM;
10. mo rucrorpamme, aCUMMETPHH, SKCLECCY, IPABUIIy TPEX CUTM BBIIBUHYTH TMIIOTE3Y O HOPMAJBHOM pacrpezese-
HHUH T€HEPATTbHOW COBOKYITHOCTH;
11. mpoBepuTH BEIABHHYTYIO THIOTE3Y O KpuTepHio xu-kBaapat (IIupcona) ¢ yposaem 3naunmoctu 0,05.

NooakwdpE

Beinaua 3amanuii, mpueM KOHTPOJBHBIX pabOT MPOBOJHUTCS B COOTBETCTBHH C KaJCHIAPHBIM
y4eOHBIM IpauKoM.

Ounenka Kpurepun onieHKH KOHTPOJILHON padoThI
3auTeHo «3a4TEeHO» CTaBUTCSA IpH YCJIOBUM ITPABUIIBHOT'O BBITTIOJIHCHUS BCEX 3aﬂaHHI7[.
He 3aureno Eciu He BEIIOIHEHO XOTs ObI OJHO U3 00s13aTeNLHBIX SaﬂaHHﬁ, TO CTYACHT NOJYy4a€T OLUCHKY «He

3a49TCHO» U HEC NOITYCKACTCA K CCMECTPOBBIM KOHTPOJIBHBIM MEPOIIPUATHAM: 3a4€Ty UIIN DK3aMEHY
B COOTBCTCTBHH C y‘-Ie6HBIM IIJIAHOM.
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5. MATPAIIA COOTHECEHUS PA3JIEJIOB YYEFHOU JJUCIHATLJIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHIHUAM U ONEHKE PE3YJbBTATOB OCBOEHUA JUCHHUIIJINHBI

Komnemenuyuu Buo
2 Ouenka
Komnemenuuu t.. uac yueoHnwvix
Komn. P . pe3yibmamos
Kon-60 3aAHAMUT
No, naumenoeanue uacoe OIIK
pazoenoe OucyunIuHnbl
4 5
1 2 3 4 5 6 7 8
1. JIuneiinas 1 BeKTOpHas anredpa 88 + + 2 44 JIk, 113 kp 1., sx3ameH
2. Maremarnuyeckuii aHaIn3 + + JIk, I13 kp 1, kp 2
331 2 165,5 : P& Kp
3K3aMEH
3. Teopust BeposATHOCTEH M Mare- + + JIk, 113
PH BEp 175 2 87,5 ’ Kp 2, SK3aMeH
MaTHYecKas CTaTUCTUKA
ecezo wacoe | 594 - - 2 297 - -
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6. IEPEYEHb YYEBHO-METOAUYECKOT'O OBECIHHEYEHUSA LA
CAMOCTOATEJBHOHU PABOTHI OBYYAIOIIUXCHA ITO JTUCIHUITIMHE

a) [loaAroroBKka K JeKIUOHHBIM M NPAKTUYECKUM 3aHATHAM

1. barunosa T.I'., EmenbsinoBa H.B. Ananutudeckas reoMeTpusi: METOJUYECKHUE YKa3aHUs JJIst
MPaKTUYECKUX 3aHATUH U camocTosaTenbHbIX padot/ T.I'. barmnosa, H.B.EmenbsinoBa. — bparck:
bpl'y, 2017. - 52 c.

2. bexupona, P.C. Marematuka. OyHKIIMM HECKOJBKHX MEPEMEHHBIX: MeToIuYecKne yKasa-
uusi/ P.C. bekupona, T.I'. barunosa.- bparck: bpI'VY, 2009. — 51 c.

3. EmenssanoBa H.B. MaTerpupoBanue GyHKIMA OHON IEpeMEHHOH : yuel. mocodue. —
Bbparck : U3n-Bo bpl'Y, 2013. - 90 c.

4. EwmenbsiHoBa, H.B. PackpriTie HeonpeneneHHOCTEH B npeaenax: MeToauyeckrue yKa3aHus/
H.B. EmenbsinoBa, O.I'. Jlapuonosa. — bparck: bpl'Y, 2009. — 49 c.

5. Jlaszaps, O.B. Bekropras anredpa: Meroandeckue ykaszanus / Jlazaps O.B., EMenbsHoBa
H.B. — bparck: bpI'Y, 2006.-59 c.

6. JlapuonoBa, O.I'. Maremaruueckas craructuka: yded. mocodue / O.I'.JlapuonoBa, C.A.
I'eBpaceBa. — 3-e u3a. nepepad. u gomn. — bparck: 'OY BIIO «bpI'Y», 2008. — 66c.

7. Ilaiimpimesa, O.A. Iudbdepenumnansupie ypaBaenus / O.A. Ilaiimbimesa. bparck: bpl'VY,
2009. - 168 c.

0) CaMmonoaAroToBKa U CaMOINPoOBEPKa

1. barunona, T.I'. Marematuka. Y. 1: JIuneiinast u BekTopHast anredpa, aHaTUTHUECKas
reoMeTpHsl, Hayajga MaTeMAaTHYEeCKOT0 aHanu3a. 3aJaHus Ui CaMOCTOsATeNIbHOU paboTel / barnHoBa
T.I'., Jlumyxk E.B.. — bparck: U3n-Bo bpI'VY, 2011. - 133 c.

2. barunona, T.I'. Marematuka Y.2: Heonpenenennsrit maTerpan. OnpeneaeHHbIN HHTE-
rpai: cOopHuk 3ananuii u rectoB / barunosa T.I'., bexupona P.C., Jlumyk E.B.— Bpatck: U31-Bo
bpl'V, 2011. - 44 c.

3. barunosa, T.I'. Maremaruka Y.3: luddepenunansupie ypaBHeHus. OyHKIINH HECKOIIb-
KUX NepeMeHHbIX: cOOpHHUK 3a7anuii u TectoB / barunosa T.I'., bekuposa P.C., JIumyk E.B.—
bparck: U3n-Bo bpl'Y, 2012. — 56 c.

4. barunosa, T.I'. MaremaTtuka: Beenenue B matemarnueckuii ananus. {uddepennnans-
HOE HCUYHUCIIeHHE: COOpHUK 3amanuii u TectoB. Yactel, 2 / barunosa T.I'., Bekuposa P.C., JIumnyk
E.B. — bparck: U3n-Bo bpl'Y, 2014. - 83 c.

5. barunosa, T.I'. Marematuka Y.4: Teopust BeposiITHOCTEH U MaTeMaTH4ecKasi CTaTUCTH-
Ka: cOopHuk 3a1anuii U TectoB / barunosa T.I'., bexuposa P.C., Jlumyk E.B.— Bparck: U3xa-Bo
bpI'V, 2014. - 69 c.
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7. HIEPEYEHb OgHOBHOﬁ U JOMOJHUTEJIBHOM JIUTEPATYPBI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUITJINHBI

Buo Konuue-
cmeo
No Haumenoeanue uzoanusn Jani- IK3eMnA- Obecneuen-
musn HOCmb,
(I, 1713, Z‘L‘;;Zf (oK3./ wen.)
Kp) mIT. '
1 2 3 4 5
OcHoBHas1 JUTEpaTypa
1. | ITucemennsi, [. T. KoHcnekT nekuuii o BeICIIEH MaTeMa- Wi
v N x, 113,
tuke : monHbId kype / JI. T. [Tucbmennsiit . - 10-e u3s., ucnp. 43 1
- M.: AUPUC-TIPECC, 2011. - 608 c. P
2. | Hunayes, B. C. Beicmas marematrka. yaeOHUK AJIsl BY30B /
B. C. IlTunaues. - 8-e u3x., crepeorut. - M.: Beicmas mko- JIx, xp 390 1
na, 2007. - 479 c.
3. | Jlapuonosa, O.I'. BekTopHas anrebpa B IpuMEHEHHNH K JIU-
HEWHBIM 00BEKTaM Ha IUIOCKOCTH U B TIPOCTPAHCTBE: Yueo. Tk 31 1
[Tocob6ue mis By3os / O.I'. Jlapuonora, A.C. Jlapuonos, O.B. - kP
Jlazaps. — Bpatck: bpl'Y, 2010. — 84 c.
JlomotHUTETbHAN JINTEpPATypa
4. | Hauko, II. E. Briciias MmaTeMaTuka B yIpaXHEHUSIX U 3a/a-
yax. B 2 u. U.1 :yue6HOe mocobue myist By3os / I1. E. JTanko, JIx, 113, 288 1
A.T. ITonos, T.5. KoxxeBHukoBa. - 6-¢ u3a. - M.: "Onuxc 21 Kp
Bek",: Bricmas mikona, 2003 - 304 c.
5. | Hauko, I1. E. Beiciiag maTemaTrKa B yIpaXKHEHUAX U 3a]1a-
gax. B 2-x 4. Y 2: yuebnoe mocobue misg By3os / I1.E. Jlanko,
A.T". TITonos, T.A. I}éomeBHHKOBa. -6-¢ I/IBZ[}.]- M.: "OHIfI[(c 21 Ik, Kp 296 1
Bek", 2003 - 415 c.
6. | [Iuckynos, H. C., uddepenimanbHoe U HHTErPaIbHOE HC-
gyucienus. B 2 1. T.1-2 : yue6noe mocodbue qys By3os / H. C.
[MuckyHoB. - u3a. crepeotur. - M.: Uuterpan-IIpecc, 2003 - JIk, Kp 189 1
2004. T.1. - 2003. - 415 c.
7. | lluckynos, H. C., luddepennnansnoe u HATErpaIbHOE HC-
gucienus. B 2 1. T.1-2 : yue6noe mocodbue qyis By3os / H. C.
[TuckyHoB. - u3a. crepeotur. - M.: Uuterpan-IIpecc, 2003 - JIk, Kp 198 1
2004. T.2. - 2004. - 544 c.

8. NIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIITMOHHOM
CETU <MHTEPHET» HEOBXOJUMBbIX JIJIs1 OCBOEHUA U CHUIIJIMHBI

1.DnexTpoHHbIi KaTaior oubimorexu bpl'yY

http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?L NG=&C21COM=F&I121DBN=BOOK&P21DBN=BO
OK&S21CNR=&7211D=.

2. DnextponHas oubmuoreka bpl'yY

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

3. DnekTpOHHO-OMOIMOTEYHAs crcTeMa « Y HUBEpcUTETCKast Oubimmoreka onlinex http:/biblioclub.ru .

4. DneKTpoHHO-OnOMoTeuHas cuctema «M3marenscTBo «Jlanby

http://e.lanbook.com .

5. Madopmanmonnas cucrema "ExnHoe okHO nocTyma kK o0pazoBaTenbHbIM pecypcam” http://window.edu.ru
6. Hayunas snexrponnas 6ubimorexka eLIBRARY.RU http://elibrary.ru .

7. Yuuepcuterckas nHdopMmannonnas cucrema POCCHU (YVIC POCCHS) https://uisrussia.msu.ru/ .

8. HatmonanpeHas snexktponnas oudnuorexka HOb

http://xn--90ax2c.xn--plai/how-to-search /.
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92.%20%D0%A1.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%A1%2E%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/how-to-search%20/

9. METOANMYECKHUE YKA3AHUA 1JIsd OBYYAIOLIUXCA IO OCBOEHHUIO
JAUCHHUIIJINHBI

OOyuarommiicss JOMKEH pa3paboTaTh COOCTBEHHBIH PEXHM PABHOMEPHOTO OCBOCHHUS JIHMCIIH-
rHbL. [IoATOTOBKA CTy/EeHTa K MPEACTOSIICH JISKIIMH BKIIIOYAeT B ce0s psiji BAKHBIX TO3HABA-
TEIbHO-TIPAKTUYECKUX 3TAIOB!

— YTEHHWE 3alucei, CACNaHHBIX B MPOIECCEe CIYIIAHUS W KOHCIEKTUPOBAHUS MPEIBITyIICH
JIeKIIMU, BbIHECEHHWE HAa TOJS BCEro, YTo TpedyeTcs MpH JalibHelIIell paboTe ¢ KOHCIEKTOM H
y4eOHUKOM;

— TexHHuYeckoe opopMIiIeHHE 3amucell (IoaYepKuBaHUe, BBIJECICHNE [JIaBHOTO, BBIBOJIOB, J10-
Ka3aTeJIbCTB);

—  BBINIOJIHEHUE MPAKTUYECKUX 3a/IaHUI TIPETo1aBaTers;

— 3HAKOMCTBO C MaTEpHUAJIOM MPEACTOSIICH JIEKIIUU 110 YYCOHUKY U TOTIOTHUTEILHOU TUTEpa-
Type.

AxTHBHas paboTa Ha JICKIMH, €€ KOHCIIEKTHPOBAHHE, POAyMaHHas, LieJICHApaBICHHAs, CHU-
CTEeMaTHYeCcKas, a TJIaBHOE - JOOPOCOBECTHAs M TIYOOKO OCO3HaHHas Iocienykomas pabora Haja
KOHCIIEKTOM - Ba)KHOE YCIIOBHE YCIICITHOTO O0y4YEHUS CTYICHTOB.

9.1. MeTonnueckne yKa3aHus Il 00y4AIOUIMXCS 110 BHINOJTHEHUIO NPAKTHYECKUX 3aHATHI

[IpakTnyeckue 3aHATUS 1O MaTeMaTHKE MO3BOJIAET CTYAEHTY Oosee IriyOoko pa3zoOparbcsi B
TEOPETUYECKOM MaTepHaje U ONpeleIuTh chephl ero NPakTUIecKoro npuMeHeHusi. OCHOBHas 1IEIb
IIPAKTUYECKOTO 3aHATHS — Pa3BUTHE CAMOCTOSATENBHOCTU CTyAeHTA. [IoAroTOBKa K IPAaKTUYECKUM
3aHATHUSAM COCTOUT B 100POCOBECTHOM aHAIM3€ TEOPETHUECKOT0 MaTepuaia, COCTaBICHUN KPAaTKUX
CIIPAaBOYHMKOB, CIIOBAPHKOB, CXEM, aITOPUTMOB. KpoMe Toro, Bce JOManIHue 3aaHus K paKkTuye-
CKOMY 3aHSTHIO JOJDKHBI ObITh BBIIIOJIHEHBI, OO MOATOTOBIIEHBI BOIPOCH MPEMOAABATENI0, pac-
KPBIBAIOLINE TPYIHOCTU B OCBOEHUH Y4eOHOIO MaTepHaa.

IIpakTuyeckoe 3ansitue Nel JleiicTBust Ham Marpuiiamu. Berancienue onpenenureneid. Pemenne
CUCTEM JIMHEWHBIX ypaBHeHHH metonoM Kpamepa, meronom ["aycca. JleiicTBUs Haj BEKTOpamH.
CkansipHoe, BEKTOPHOE, CMEIIAHHOE TPOU3BE/IEHNE BEKTOPOB.

Lenb: 1) HAYYUTHCS BBIMOJHATH ICHCTBHUS HAJl MATPHUIIAMH, BBIUUCIATH OMPEICIUTENN, PElIaTh
CHUCTEMBI JIMHEHHBIX ypaBHeHUU MeTonoMm Kpamepa, metomom ["aycca. 2) HayduTbcsi BBITIOTHATH
JEUCTBUSI HaJl BEKTOPAMH, HAXOJAUTh CKAISIPHOE, BEKTOPHOE, CMEIIAHHOE MTPOU3BEIEHUE BEKTOPOB.

3ajanvie 1 BoImonHUTh AeUCTBUS HAJ MaTpULIAMHU

2 3 1 -20 5 1 -2 -5 3 1
1) A+5E A= 3 _o :2) 5A-3B+2C A=| 3 5 1|/B=|-3 2 7 l'c=|2 o0 s
-1 2 4 4 0 -1 6 4 2
3aganue 2 BelUMCIUTh ONpPEeuTeNId BTOPOTO MOPSIKa
1 2 cosa Sina tgf 1 X X —
1 )| ; A, 2
-3 -4 —Sina cosa -1 tgps X“+x+1 X

3ajanue 3 BolUuCanTh ONPENeInTeNn TPEThEro NopsaKa
3 2 -1 2 1 3 111 0 x O

N2 2 31;225 3 2;3y1 2 3;4|x 1 X;
4 2 -3 1 4 3 1 3 6 0 x O

3aganue 4 Pemnth cucteMy JMHEUHBIX ypaBHeHUH MeToIoM Kpamepa u merogom ["aycca

—2X, = 3X, + Xy =—7 2y +z7+3x=1 X+2y+z7=38
1) 3 X, +2X,=3X; =14 ; 2)16X+4z+5y=-2; 3) {3x—-2y-3z2=-5
— X, — X, +5X; =-18 72+8y+9x=3 3x—4y+5z2=10

3aganue 5 Pemuth criepyromue 3a1a4m, UCIOIb3Ys IPpaBuiIa JeHCTBUI HAJl BEKTOPaMH, (POPMYJIBI
CKaJISIPHOTO, BEKTOPHOTO, CMELIAHHOTO IIPOU3BEICHUS BEKTOPOB.
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1. [laHbl BepIIUHBI TPEYTOJIBHUKA A(_]_,2,4), B(_4,2,0), C(3,_2,]_). Onpenenuts €ero BHYTPEHHUN yroJl Ipu Bep-
mune B.

JlaHbBI BEKTOPHI § = 3 - ] — IZ, 6 =i+ ] — SIZ, t=31 - 4T +12|Z, BH'MCHHTBnpe (a+ 6) .

Vrpoerurs seipacenne (21 — ) - j + (j — 2K) - K + (i — 2K)?.

PackpeITh CKOGKH M yIpoCTHTS BeIpaenust: a) 2 (| x IZ) +3j(i x IZ) + 4|Z(f x1);

Cuna § — {2 4,5} IPHIOKCHA K TOUKE ] (4,-2,3)- ONPEACTUTE MOMCHT STOH CHIIbI OTHOCHTEIIBHO TOYKH A(3,2,1)-

Tans toucn A(L,2,0), B(3,0,—3)C(1,3,~1). Boranecauts niowans tpeyromsinxa ABC .

7. Onpencnrms, xaxoit senseres poiia . 5,c:d =K,0 =1,6 =] 0 a=1,b =K,¢ = J;
pa=31+2],b={-104},c=-3i + j+k; na =i i+7, b= j.c =k;
wa=i+j,b=T-J,c=7;0 a={2,-13},b =57 +3j,c ={-111}.

8. Vcranosurs, kommuanapust s Bexropst 8,0, €, eomn: a) & ={2,3—-1},b ={1,-1,3},¢ ={3-1,-2};

oa={3-21,b={212}c={3-1-2}

9. Jloka3aTk, 4TO TOUKH A(]_,Z,—]_)' B(O']_,S), C(—]_,Z,l), D(2,]_,3)_ JIEKaT B OJHOM IIOCKOCTH.
10. Berumcianuts 00bEM TETpadapa, BEPIUIMHBI KOTOPOTO HAXOIATCS B TOYKAX A(2,—1,1), B(5,5,4), C(3,2,—1), D(4,1,3)_

A

Hopsnok BEIMOAHEHUs: 1) MPOYUTATH JEKIMIO U PACCMOTPETh NMPUBEACHHBIC B JIEKIIMH 0Opa3IIbl
peleHus 3alaHuii; 2) BBINOJIHATh 3a/1aHUs IPAKTHUECKOTO 3aHATHUS AaHATIOTUYHO.
@Popma OTYETHOCTH: BBIIIOJIHUTH 33JaHUE B TETPAN U MOKa3aTh MPENOIABATENIO.

3aI[aHI/I$I JJIS CaMOCTOHTeHBHOﬁ DaGOTBIZ
3aganue 1 BoIMOTHUTH AEUCTBUS HAJ MaTpULIaMU

1 2\ (0 - ~2 3 1)(1 -2 -3 2 4

1) : Dls 4 ollo -3 13> > “l.3 0
3 4)(1 2 2 _2 0

2 -1 -5)(4 -4 5 5 1

3ajanue 2 PemuTh ypaBHEHMSI, UCIIOJIb3YS IIPABUJIA BEIUMCIICHUS ONPEACIIUTEIEH

3-X X+2 sin2x  —sin3x 0:3) S P
x+1 x-1 cos2x cos3x| % 1 - :‘_1 3‘
x-5 1 1

3amanue 3 PemuTh cucTeMy JIMHEWHBIX ypaBHeHH MeTooM Kpamepa u metogom ["aycca
3x+2y:5_ ) X, +X, +X; =3 4 X, =% =-1
{6x+4y =10 {ZX2 +2X; +2%X, =6 {2X1 ~-2X, =5
3amanue 4 PemuTh ciaeayromue 3a1auu, UCIOIb3Ysl TIPaBHiIa ISHCTBUIM Ha/l BEKTOpaMH, (POpMYIIbI
CKAJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB.
1. Haitrn snavenue U npu xotopom Bexropst d = {2,-1,5}, b = {t,4,2},C ={1,0,—1} o6pasyor nesy:o Tpoiixy, a
00beM mapajureNenune1a, TOCTPOSHHOTO Ha HUX, PaBeH 33kyb.e0.

2. Moctponts mupamuy ¢ sepumnavu A(5,2,0), B(2,5,0),C(1,2,4),0(0,0,0) u soraucnuts ee 06bem, nnomas
rpaHd ABC H BBICOTY, OIILICHHYIO Ha 3Ty I'DaHb.
Pexomenaanuy 1o BeINOTHEHUIO 3aIaHUM U IOATOTOBKE K MIPAKTUYECKOMY 3aHATHUIO:

PaccmoTpeTs mpUMeEpBI BBINIOJHEHUS aHAJIOTMYHBIX 3aJaHHUM, NPUBEICHHBIE B JIEKIUAX, B OC-

HOBHOH U JIOIIOJIHUTENILHOM uTeparype. [1oAroToBUTE BOIIPOCH! IIPETIOIABATEIIO.

OcHOBHas nuTeparypa

[Mucemennsrii, JI. T. KoHcmekT nekiuil mo Beiciiel marematuke : monHelid kype / 1. T. ITucemen-
HbIi1 . - 10-e u3x., uenp. - M.: AUPUC-TIPECC, 2011. - 608 c.

JlononHuTENpHAS IUTEPATYpA
Hanko, I1. E. Beicmast maTemMaTika B ynpaXHeHUsX U 3anavax. B 2 4. Y.1 :yyeOHOe nocobue st By3oB / I1.
E. lanko, A. I'. Ilonos, T.51. KoxeBHuKOBa. - 6-¢ u31. - M.: "Onukc 21 Bek",: Beicmias mkoga, 2003 - 304 c.
KoHTposibHbIE BOIPOCHI ISl CAMOLIPOBEPKHU
1. Kakue neiicTBusa HaJl MaTpULaMUd MOKHO BBIMONHATH? 2. Kakue hopMyssl HCHIONB3YIOTCS PH BBIYKCIIE-
HHUU CKaJIIPHOT0, BEKTOPHOT'0, CMELLIAHHOT'O IPOU3BEIEHUS BEKTOPOB?
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE,%20%D0%9F.%20%D0%95.

IIpakTuyeckoe 3ausaTue Ne2 Ipenen pynkmuu. AcumntoTsl rpaduka Gyuakmuu. [Ipasuna aud-
(epeHtpoBanus U TabaUIa MPOU3BOAHBIX. VccienoBaHue QyHKIMU U MOCTPOCHHE ee rpaduka.
Kpussie 2-ro nopsinka. YactHbie mpou3BoaAHbIC 1-T0 U 2-TO mopsiaka, Hanbosnbiiee 1 HauMeHbIIIee
3HaYeHHe (PYHKIUHU JBYX NEPEMEHHBIX B OOJIACTH.

Lenb: 1) HayuyuThCS BBIUUCIATH mpeaen QyHKIUH, HAXOIUTh aCUMIITOTHI. 2) HAyYUThCS HaXo-
JIUTHh MPOU3BOAHYIO (QYHKIIMU M MPUMEHATH NpaBuia AudepeHupoBanus. 3) OCBOUTh ajro-
PUTM HCCle0BaHUs QYHKIHUHA U HAYYUTHCSA CTPOUTH MakeT rpaduka QyHKIIMU B COOTBETCTBUU
C MPOBEJCHHBIM HCCJEAOBaHHEM. 4) HAYUYUTHCS CTPOUTH KpUBBIE 2-TO mopsiaka. 5) Hayuutbes
HaxXOJUTh YaCTHBIC IIPOU3BOJHLIC U HaHGOHBLHee 1 HAMMCHbBIIIECC 3HAUYCHUC (byHKI_[I/II/I ABYX IICpC-
MEHHBIX B 00JIaCTH.

3amanue 1 BeraucnuTh npenensl

. 2n+1 . 3n+1 . x?-3x . 4x? ) 1+2x+x°
1. 2. 3. —— 4. 5. -
lim= 3 limy, = 3 1limSa5 limz— S 1limpgs o g
6. i 10x*> —x—6 7 1i X3 +1 8. [i X3 —2X+6 9. i 20x> —5x+4
' XLI'I] 3x—x3 ' x|m5x4+8x2+2 ' Jm—3x3+x2—21 ' ern 20x -1

3amanue 2 JIna ykazaHHBIX (PYHKIIUH HAWTH aCUMITOTHI, HAUTH MPOU3BOAHBIC, UCCIEIOBATh, IO-
CTPOUTH UX TpaPuKu

X X3 +1 x? +1 2x +1
)y= -~ 2)y="——7F5- 3 y= 4) y=vy1-x* 5)y="—
1+3x X 2Xx+3 e

3amanwue 3 [TocTpouTh KpUBBIE BTOPOTO MOPSIKA
LX°4+y>=2x-2y—-2=0 2 x*-4y*-8x-16y—-16=0 3.2x*-4x—-y+11=0

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

3amanue 4 Halitu yacTHBIE TPOU3BOTHEIE

1. U = 2y+/x + 3y3/z? 4, u =2 w 7.1 = p’sin*p
y N X -z
1. Z = arctg > BU=——— s.u=¢e’+e’
1+x yo oy
Lu=(x-y)(x-2)(y-2) 6. z =YXV o.u=e"siny
X

3aganue 5 Haiitu HamOonblee 1 HaMMEHbIIeE 3HaUeHNE (DYHKIIMH JBYX IEPEMEHHBIX B 00JacTh
1) JT: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(X-1)*+(y+2)?
2) JI: 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=7x+4y 6) 14-z=(x-2)*+(y-1)*
3) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0 a) z=7x-3y 6) z+5=(x+1)*+(y-2)*
Hopsiaok BeIMOAHEHUs: 1) MpOYUTATH JEKIMIO U PACCMOTPETh NMPUBEACHHBIC B JIEKIIMH 00pa3IIbl
pelIeHs 3aIaHuii; 2) BBIOIHATH 3a/IaHUs MPAKTHYECKOTO 3aHSATHS aHATIOTHYHO.
d)opMa OTYCTHOCTU: BBIMIOJIHUTDL 3aJaHUC B TCTPAAN U IOKA3aTh MMPCTIOAABATCIIIO.
3a/laHus AJI CaMOCTOSTENIbHON paboThI:

3aganue 1 Beruncauts npeaesnsl

I x3+1 I Xx?> —6x+5 I 3x% —6X I x? —9x +14 I X2 —5X+6
XLerz—4x—5 !ED x?-25 XI[p x? -4 XI[D x® -8 X'Dz"«/(s—x—z

i x3 —27 l 2arcsin x i 3sin x
xlmx/7—x—«/x+l le 3tg2x learcthX

3ananue 2 Jns yka3aHHBIX (DYHKIMI HaWTH aCUMIITOTHI, HAWTH MPOU3BOJHBIC, HCCIEI0BATH, MO-
CTPOUTH UX TpaduKu

2 4

X
3)y= Hy=—or—
1+ x? )y 4—x? )y X3 —27

Hy=x"-3x 2y=
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3amanue 3 [TocTpouTh KpUBBIE BTOPOTO MOPSIKA

1L X°+y*—6x+6y+2=0 2 x=-4-.5-5y>—-20y 3.2x% —y* —12x+6y+7=0

4 y=1-2x? —4x+6 5'X:_2+‘/yT+5 6. y% +2y—6X+25=0

3amanue 4 Haliti yacTHBIE TPOU3BOTHBIE S—Z u % Pyuryuu 3x° +2y-5xz° +2yz+32=7
X

2 2

o'u + a—U:0, eciu U= arcz‘gi/.
ox oy X
PexoMeH1alnu 110 BHIMTOTHEHUIO 33/IAaHUN U MTOATOTOBKE K TPAKTHYECKOMY 3aHATHIO:

PaccMoTpeTh mprMephl BBITIOTHEHUS] aHAJOTMYHBIX 3aJ[aHWH, MPUBEJICHHBIC B JICKIUSIX, B OCHOBHOW U

JIOTIOJTHUTENBbHOMU JInTeparype. [10AroTOBUTH BOMIPOCHI MPETIOAaBATEIIO.

OcHoBHas muTepartypa
[Tucemennsii, JI. T. Koncnekt yekiuii mo Beiciiel matematuke : moiaubii kype / 1. T. [Tucemen-
Hblif . - 10-e m3x., ucnp. - M.: AUPHUC-TIPECC, 2011. - 608 c.
JlononHUTERHAS IUTEPATYypa

Hanko, I1. E. Bricmas maremaTtuka B ynpaxHeHUAX U 3ama4dax. B 2 4. Y.1 :yyeGHOe mocobue s
By30B / 1. E. Jlanko, A. I'. ITonos, T.fl. KoxxeBHukoOBa. - 6-¢ u3a. - M.: "Onukc 21 Bek",: Bricmias
mkoja, 2003 - 304 c.
KOHTpOJIbHBIE BOMPOCHI ISl CAMOIIPOBEPKHU
KakoB mopsimok neficTBuii mpu BRIYUCICHUH Tpenena? Kakne mMaTemMarwmdeckue HEOMPEISICHHOCTH CYIIe-
ctBytoT? ChopMynupyiTe IpaBmiIa IjIsl PaCKPBITHS HEOMIPEACICHHOCTEH. 3aUIIITE TaOIUITy MPON3BOIHBIX
u npasuna guddepeniuponanus. Kakor anroputM uccnenoBanus GyHKImu? B yem oTianune HaXOKACHUS
YACTHBIX TPOU3BOAHBIX (DYHKIIMH HECKOJBKUX TMepeMeHHbIX? KakoB mopsmok ASHCTBHI MPU HAXOXKICHUU
HanOOJBIIETO U HAUMEHBIIETO 3HA4YeHUsI (DYHKIIMU JIBYX IMEPEeMEHHbBIX B 33/IaHHOI obnacTu.?

3amanue 5 [loka3zaTh, 4TO

IIpakTuyeckoe 3ausitue Ne3 Heonpenenennslid mHTETpasl. MeTon 3aMeHbl iepeMeHHon. HTe-
IrpUpOBaHUE TO dYacTsAM. MHTerpupoBaHHe CIEHUATBHBIX KiIaccoB ¢GyHKIUN. OmnpenereHHBINR
uHTErpai. I'eoMeTpruecKre NpUII0KEHU ONPENEICHHOTO HHTETPAIa.

Llens: 1) HayunTbcs HaXOQUTh HEONPEAEIEHHBIM UHTETPAJl, IPUMEHATH METO]] 3aMEHBI IIEPEMEH-
HOW M METOJl MHTErpUpOBaHUs MO yacTAM. 2) OCBOUTHh MHTETPUPOBAHUE CIEIMAIBHBIX KIIACCOB
¢ynkuunii. 3) Hayuntbes BEIYUCIATH ONpeeNeHHbI nHTerpai. 5) Hayuutbcs npuMeHsTh TeoMeT-
pPUYECKHUE NPUIIOKECHHS OIIPEIETICHHOIO HHTETpaIa.

3aganue 1 HailTu HeonpeaeeHHbIE HHTETPaIbI

1. Ix3dx 2. J'xdx 3. Idx 4. [d(sinx) 5. [d(arctgx®) 6. J'\/x_sdx 7. J.d—l); 8. fﬁ

9-1%/‘1% 10f3XdX 11-I(X2+2x+%]dx 12jx dx 13](12\/_ 3/ ix 14} \/_—1)2

3ananue 2 Haiitu HeonpeeieHHbIE MHTETPaIbl, UCIIOJIB3YSI METOJI 3aMEHBI IIEPEMEHHOM

xdx xdx x*dx (5x+3)dx xdx x>dx
1jﬁ 2.jx o j j 5.]2)(4_5 6.Jm

3xdx 35 X dx dx e”dx (2x —8)dx
/5x* —7d 5x°d
.[7 4x2 IX X X .[XCOS XX .[ X2+6X+l3 .[\/1+ex+62x J.\/l—X—XZ

cos xdx In xdx (3x 6)dx (x + 3)dx
.[ in? x—6si 12 .[ .[ J. 2 J- 2
SIn” X—0SIN X+ x\/1—4lnx—l X 2_4x+5 \/x +2X+2 \/4x—x

3ananue 3 Haiftu HeonpeeneHHbIE HHTETPaIbl, HCIIOJIBb3YsI METOJl MHTETPUPOBAHHUS 110 YacTIM

2x X ot d I 2 1d xdx 4-x 2 d I d
.[xe dx jxarctgxdx J.e SIn Xax In(X +1)dx J.cos " J-arcsmxdx je Cos 2xdx I\/_ n xadx

szcosxdx jmdx J'arctg«/ZX—ldx jcos(lnx)dx

V14X
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3amanue 4 HTerpupoBath CrielIMaIbHBIE KIIACCHI (byHKuHﬁ

x_3d j X+ 2 -[ 3x2+2x+1 J- j x+1 Ix+\/_+
X—2 x° — 2% (x+1)2(x2+1) \/_+\/_ «/3x+ x(1—¥/x)

cos® xdx j dx

jcos“xdx jsinzxcos3xdx J' —
sin? x

X 3 X
SIN—COS™ —

2 2
3amanue 5 BeraucuTh onpeaeeHHbI HHTerpal

2
1 1 2 e 1.4 ”% _%
V1-X In® x . 1

1.Ixexdx 2. _[—de 3. I—dx 4, Ism\&dx 5. _[z—dx

0 \/% X 1 X 0 S AUX =x-1

3amanwme 6 [locTpoiite ¢purypy, orpaHUUEHHYIO 33JJaHHBIMHU JIMHUASMH W BBIYUCIUTE TUIOMIAAb dTOU
¢urypsl, 00beM GUryp, MOITy4eHHBIX BpallleHUEM BOKPYT KOOPAUHATHBIX OCEH.

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

Hopsiok BbIMOAHEHUs: 1) MpOYUTATH JEKIMIO U PACCMOTPETh NMPUBEACHHBIC B JIEKIIMH 0Opa3Iibl
peleHus 3alaHuii; 2) BBINOJIHATh 3a/1aHUs IPAKTHYECKOTO 3aHATHUS aHATIOTUYHO.

dopMa OTYSTHOCTHU: BEHITIOITHUTH 3aIaHUC B TCTpaJUu 1 MOKAa3aTh NPCrogaBaTCIIto.

3aaHus JUIs caMOCTOSTeNIbHOM paboThl: HaiiTu HeonpeneneHHbIe U ONpeieIeHHbIe HHTETPaIbl

4 3 :
IX(XZH)QdX j(x+3)1\°/(x2+6x—25)3 _[ 3x"dx I5+In X Iarcsmx+xdx

A6+ 7x® A1-—x?

[arcsin x dx dx cos2xdx & dx =} dx 2 dx
d

I 1—x -|.2+3x—2x2 Ix2+6x+13 -[4+00522x £x3—3 -[x3—3 £x3—3

PexoMeHaaImu 1no BhIMOJHESHHUIO 3aJaHUN U MMOJITOTOBKE K MPAKTUYECKOMY 3aHSITHIO:

PaccMoTpeTs mpuMephl BBIMOJHEHUS aHAJOTMYHBIX 33aIaHUM, MPUBEICHHBIC B JIEKIHUAX, B OC-

HOBHOM M JIONOJHUTENBHOU JIuTeparype. [1oAroToBUTE BOMPOCH! IPENOAABATEIO.

OcHOBHas nuTeparypa
[Mucemennsrii, JI. T. KoHcmekT nekiuii mo Beiciiel marematuke : monueiid kype / 1. T. ITucemen-
HbI . - 10-e u3n., ucnop. - M.: AVPUC-IIPECC, 2011. - 608 c.
JlononHuTeNbHAS TUTEPATYPA

Hanxko, I1. E. Beiciias maTemaTuka B ynpakHEHHSIX U 3amadax. B 2 4. Y.2 :yueOHOE mocobue st
By30B / II. E. [lanko, A. I'. TTonos, T.f. KoxxeBaukoBa. - 6-¢ uzn. - M.: "Onukc 21 Bex",: Breicmias
mkoina, 2003 - 304 c.
KoHTpoJIbHBIE BOIPOCHI /ISl CAMOIIPOBEPKHU
Hanumure Tabnauity U cBoiicTBa HHTETpasioB. Kak BBITIOIHSIETCS METO/ 3aMEHBI TIEPEMEHHOUM B MH-
Terpane? HanuImuTe GopMyny UHTETPUPOBAHUS MO dacTsaM. Kakue ocoOEHHOCTH MeTOo]a MHTETPH-
pOBaHUS O YacTsIM MOXKHO Ha3BaTh? Kakue crienuanbHble KIacChl PYHKIIUNA BBIICISIOT MTPU UHTE-
rpupoBanuu? YeM OTIMYAIOTCS HEONpPENETICHHBIH U OIpeleNeHHbI uHTerpan? YTo HasbIBaeTcs
KpUBOJIMHEHHOW Tpanenuei? Kak HallTh mtoniags KpUBOJIMHEHHON Tpanelyu.

IIpakTuyeckoe 3ausitue Ned Jluddepennumanpasie ypaBHeHHS 1-TO mopsiaka. JIMHeWHbIe OgHO-
ponubie auddepeHnnanbHbIe ypaBHEHHs 2-TO MOPAIKA C MOCTOSHHBIMU Ko3(dduuuentamu. Jlu-
HEWHbIE HEOAHOPOAHBIC MU epeHITnaIbHBIC YpaBHEHUS 2-TO TOPSAJIKA C MOCTOSHHBIMU KO3 du-
[IUECHTAMH.

[lens: Hayuuthes ompenensats Tumn auddepeHnaipbHOro ypaBHEHHs, BBIOMpAaTh CIOCOO €ro
pelIeHus, pemarTh, 3al1chiBas OTBET B Tpedyemoii popme.
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3amanne 1 Onpenenuth TUMb TudPepeHIMATBHBIX ypaBHEHUH 1-TO mopsaka u pemuTh ux. s
Ka)KO0T0 3aMucaTh o0IIee pemieHue.

1. x2y' +y=0, 6. 2y X =y, y@)-1 11y —y=¢

2. (1+y?)dx = (1+ x*)dy, 7.y =2\yInx, 12. xy' +y=Inx+1

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

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

3amanue 2 Onpenenuth TUTB TUdPEpeHIMATBHBIX YPaBHEHUH 2-TO MOPSAKAa M PEmuTh uX. s
Ka)KO0T0 3aMucaTh o0IIee pemieHue.

1 y" -5y +4y=0, 7.y" -4y =8x" 13.y" -8y =0

2. y"+8y' +25y=0, & y"+3y' =0x 14. y" +4y =0

3.y" -4y’ +4y=0, 9.y" +4y’ +5y=5x* -32x+5 15 4y" -3y’ —y=0

4 y" +2y' +5y =0, 10. y" +y' -2y = 6x 16. y" —5y’ + 6y =13sin 3x
5. y" —5y" +8y' —4y=0, 11. y' +2y' +y=¢* 17. y" + 4y = 3sin 2x

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

[TopsaoK BBHIMOJHEHMS: 1) MpoUMUTaTh JEKIHUIO U PACCMOTPETh MPUBEIEHHBIE B JIEKIIMH 00pa3Ilbl
pelIeHUs 3a1aHuii; 2) BBIMOTHATH 33/1aHUS TPAKTHUYECKOTO 3aHATHS aHAJIOTHYHO.

dopMa OTYSTHOCTHU: BEHITTIOITHUTH 3aIaHUC B TCTpaJaUu 1 MOKAa3aThb NPCrogaBaTCIto.

3aaHus JUIs CaMOCTOSTeNbHON paboThl: OnpeaeauTs TUIIB AU hepeHInaIbHBIX YpaBHEHUH 1
pemuTh ux. [ Kaxx0ro 3anucarh o0liee peleHne

2 2 2
. 3x iy s 3y dy=0 2. X gy 1Y dy=0 3 dx _ﬂzo . dX2+ Sly _0
x* +5 y’+5 Vx?+1 y xInx 1gy Lext y +l
5. In—ydy: . y" —2y" +3y=ecosx 7.y" -3y’ —10y =sinx+3cos X
y COS X

8.y -3y +2y=e¥(x*+x) 9. y" -2y +2y=e*(2cosx—4xsinx)
10. y' +y=x+2e*y" -6y’ +8y =e* +e**
PeKOMeHI[anI/H/I 110 BBIITIOJIHCHHU IO SaﬂaHI/Iﬁ 1 ITOATOTOBKEC K IMPAKTUYCCKOMY 3aHIATHUIO:

PaCCMOTpeTL MNPUMCEPLI BLIITOJIHCHUA aHAJIOTMYHBIX Bal[aHHfl, IMPUBCACHHBIC B JICKIUAX, B OC-
HOBHOW M JIONOJHUTENbHOU IuTeparype. [1oaAroToBUTE BOMPOCH! MpenogaBaTelto.

OcHOBHas nuTeparypa
[Mucemennsrii, JI. T. KoHcmekT nekiuil mo Beiciiel marematuke : monueiid kype / 1. T. ITucemen-
HbI . - 10-e 3., ucnp. - M.: AUPUC-TIPECC, 2011. - 608 c.

JlomotHUTETbHAS TUTEpATypa
Hanxko, I1. E. Beicias maTemaTuka B ynpakHEHHSIX U 3amadax. B 2 4. Y.2 :yueOHOE mocobue st
By30B / II. E. [lanko, A. I'. TTonos, T.5. KoxxeBaukoBa. - 6-¢ uzn. - M.: "Onukc 21 Bex",: Boicmias
mkosna, 2003 - 304 c.

KOHTpoJIbHBIE BOOPOCHI LI CaMOIPOBEPKHU

1. ITepeunciure Tunsl qudepeHINnaIbHBIX YPaBHEHNH MIEPBOTO TMOPSIKA.

2. 3anumunTe o0mMi BUI KaXkA0ro Tuna auddepeHnnanbHbpIX ypaBHEHUH EPBOTo HOPSIIKA.

3. Kaxkoif cioco0 peleHuns: COOTBETCTBYET KaKJOMY THITY JU(QepeHINaNbHBIX ypaBHEHUH 1-To mopsaka.
4. 3anummte GopMyIIBl Ui pemeHus qudhepeHInaIbHBIX YPaBHEHNI BTOPOTO MOPSAIKA.

5. Uro HazbiBaeTcs qudQepeHInanbHbIM YpaBHEHHEM ?

6. Uto Ha3bIBaeTcs 0OIMM penieHneM quddepeHInanbHbIX ypaBHEHUH?
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IIpakTuyeckoe 3ansitue Ne5 DnemeHTsl kKoMOMHaTOpuku. Kitaccuueckoe omnpeseneHne BeposiT-
HOCTH coObITus. [IponsBenenne u cymma coObITHil. AnreOpa coobiTHil. @opMyiia MOIHOM BEPOST-
HocTH U (popmyna baiieca. HezaBucumelie moBTopHBIC HcibiTanus. CiydaitHas BenmnunHa. OyHKINS
pactipenienienuss U QYHKIMS TJIOTHOCTH pacrpeaeieHus. YUCIoBble XapaKTEePUCTHKH CIyYailHOM
BEJIMYUHBI. 3aKOHBI PACTIPENICTICHUS CITy4YailHON BETUYHHBI.

Lenn: HayuuThcs MpUMEHSTh NPHU PEIICHUH 3aJay 3JIEMEHThl KOMOMHATOPHUKH, KJIaCCHUYECKOe
OTIpeieIeHUE BEPOATHOCTU COOBITHSA, TEOPEMBI IPOU3BEICHUE U CYMMBI COOBITHH, (HOpMYITy MOJ-
HOH BeposiTHocTH, (opmyny baiieca. Paccmorpers ciayuaiiHble BETWYHHBI Pa3HBIX BUIOB, HX
byHKIIMYM pacnpeneneHus, GyHKIUN TUIOTHOCTU. HaydnuThCs HAXOUTh YMCIIOBBIE XapaKTEPUCTHKU
CIIy4aitHOM BEJIMYMHBI U COCTABIISITH 3aKOHBI pacCpeAeeHUs CIy4ailHON BEJIMYUHBI.

3aganue 1 PemuTe 3amauun

1) 8 pa3MYHBIX KHHUT PAcCTaBJSIOT HAy/lady Ha OJHOM mojke. HaiTH BEpOSATHOCTH TOTO, YTO JBE OIpe-
JIeJICHHbIE KHUTH OKaXYTCSI PSIIOM.

2) BeposITHOCTh MOpa)KeHUsI MUIIIEHH JUISI HEKOTOPOTO CTpesika paBHa 2/3. Eciu npu nepBoM BBICTpEIe
3a(UKCUPOBAHO TOMAJaHNe, CTPENIOK IMOydaeT MpaBO Ha BTOPOM BBICTpEN MO APyroil MuiieHu. Bepost-
HOCTh TIOpaXKeHUsI 00enX MHUIICHEH NpH ABYX BeicTpenax paBHa 0.5. Haliaute BepoATHOCTD MOpakeHUs BTO-
POt MUIIICHH.

3) [IBoe urparot B Urpy: U3 SIMIMKa ¢ TpeMs OEIBIMU U 4 YepPHBIMH IIAapaMH IMOOYEePEIHO HAYy/1ady BbIHH-
MaroT mapsl 6e3 Bo3BpaieHus. [loGeuBIIMM cunTaeTcst TOT, KTO MEPBBIM BBHITAIIUT Oenbiii map. Haiitu Be-
POSITHOCTH BBIUTPBIIIA JISI UTPOKA, HAYMHAOIIETO TIEPBIM, U JIJIsl HTPOKA, HAYMHAFOIIIETO UTPY BTOPHIM.

4) Cpenu nocTymnammux Ha cOOpky aetaieit ¢ nepsoro cradka 0.1% OpakoBaHHBIX, cO BToporo - 0.2%,
¢ TpeThero - 0.25%, ¢ gerBepToro - 0.5%. [Ipon3BoauTeTLHOCTH HX OTHOCATCS Kak 4:3:2:1. B3aras naynaay
JeTaib OKa3anach CTaHAapTHOH. Halinure BeposSTHOCTB TOrO, YTO OHA M3TOTOBJICHA HA TPETHEM CTAHKE.

3amanue 2 B ciemyromux 3aiadaX COCTABbTE 3aKOH PACIIPECIICHHS IS CIIy4aliHON BETMYHUHBI X,
IIOCTPOMTE MHOTOYTOJIbHUKHU PACIIPEACTIECHUS], HAUAUTE YUCIOBBIE XapAKTEPUCTUKH.

1) Uzyuaercs pabora Tpex HE3aBUCHMO YCTaHOBIICHHBIX TEXHHYECKHX yCTpOMCTB. BeposTHOCTBH TOTO,
YTO B JIaHHBIH MOMEHT pabortaer mepsoe — 0,2, Bropoe — 0,4, Tpethe — 0,8. a) ciydvaitHas BemuduHa X —
YUCIIO paboTaroMuX B JAHHBIA MOMEHT YCTPOMCTB; 0) ciydaifHas BenudmHA X — YHCIIO HE pabOTAOMHMX B
JTAHHBII MOMEHT YCTPOMCTB.

2) Y mactepa B 00yBHOI MacTepckoil uMmeeTcs 8 map o0yBH, U3 KOTOPBIX 5 TpeOyIOT CMEHUTh HAOOWKH.
Mactep He Tisas OepeT ovepeqHyIO Mapy W, €clid OHa He TpeOyeT CMEHUTh HAOOMKH, WAET MUTh Yail.
CrnydaiiHasi BenmurHa X — 9HCJI0 Tap 00yBH, IPOCMOTPEHHON MacTEPOM JI0 TIEPBOTO YACTIUTHSI.

3) Monera OpoiueHa nsTh pa3. CiaydaiiHast BeIMYMHA X — YHCIIO BBINIAJICHUN Tepoa.

4) UrpanpHbIi KyOuK OpomieH math pa3. CiydaiiHas BeTu4rHA X — KOJTUYECTBO BBITIAICHUH dncia 2.

5) llocme oTBeTa CTYACHTOM IO OWJIETYy D3K3aMEHATOp 3a/laeT OTIOJHUTEIbHBIE BOMPOCH. OH
MpeKpaliaeT 3aJaBaTh BONPOCHI, KaK TOJBKO CTYAEHT HE 3HAET OTBETa Ha BOIpOC. BeposTHOCTh oTBETa
CTYZICHTOB Ha JOMOJHUTENbHBIN Borpoc 0,9. Cinyualinag BennuuHa X — YUCIIO 3aJaHHBIX BOIIPOCOB.

6) B ckitafckoM MOMEIEHUH HaxXOQuTCs 12 TeIeBU30pOB, U3 KOTOPHIX 4 AedekTHbI. M3 ckiama BEIHOCAT
IIeCTh MIEPBBIX MOMABIIUXCS TeeBU30poB. CiydaifHas BenuunHa X — 9HCIo JeeKTHBIX TeJICBU30POB CPeIn
BBIHECEHHBIX.

7) BeposATHOCTh MOMyYUTh MOJOKUTENBHYIO OLIEHKY Ha MOBTOPHOM 3K3aMEHE TI0 TEOPHUHU BEPOATHOCTEH
JUISL CTYACHTOB TiepBoi rpymmbl paBHa 0,4, a mist cryaeHToB BTopoi rpynnsl — 0,7. Ha mepeskzaMeHOBKY
NpHUIUIA 3 CTYJAEHTa W3 MEPBOM rpynnsl U 2 u3 BTopoi. CiydaiiHas BenqnynHAa X — CyMMa IMOJY4E€HHBIX
MOJIO’KUTENBHBIX OLIEHOK.

8) U3 xononb! B 36 kapT Oepercs 5 kapT. CiyyaiiHas BeJTMUrMHA X — YUCIIO Ty30B CPE/IU B3SITHIX KapT.

9) Ha nBurarene ycTaHOBIEHbI 4 CBEYM 3a)KWUTAHUS, KOTOPHIE HE3aBHCHMO IPYT OT JApPYyra MOTYT
BBIXOJIUTH M3 CTPOS B TEUCHHE OMpPE/ENIeHHOTr0 BpeMeH!n. HanekHOCTh (BEpOSTHOCTh 0€30TKa3HOW pabOThI)
KXol cBeun oguHakoBa W paBHa 0,9. CmyuaiiHas BenuumHa X — KOJWYECTBO CBEUEH, OTKA3aBIINX B
JTAHHBINA TPOMEKYTOK BPEMEHU.

10) Ha nBurarene yctaHOBIeHBI 4 CBEUYM 32)KUTaHU, KOTOPHIE HE3aBUCHUMO JIPYT OT JIpyra MOTYT
BBIXOJUTH M3 CTPOS B TEUEHHE OIpEeICHHOr0 BpeMeHHn. Hane:HOCTh (BepOosSTHOCTh 6€30TKa3HOM padoThI)
cBeueit pasua 0,9, 0,8, 0,7, 0,6 coorBeTcTBeHHO. CitydaifHasi BenruurnHa X — KOJTUYECTBO CBEYCH, OTKA3aBIINX
B JJAHHBII MPOMEXYTOK BPEMEHHU.

[Topsa0K BBIMOJIHEHUS:
1) Beimenuth ocHOBHOE coOBITHE 3amadun. OMpeaeNnTh, IPOCTOE 3TO COOBITHE WIM COCTABHOE (CIIOKHOE).
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2) Ecnit ocHOBHOE COOBITHE POCTOE, UCIIONB30BAThH KIACCHYECKOE ONPEACICHNE BEPOSTHOCTH COOBITHS.

3) Eciau ocHOBHOE COOBITHE CIOKHOE, ONPEAETUTh BHI M KOJIMYECTBO AJIEMEHTAPHBIX COOBITUH, yCTaHO-

BUTH COOTHOIICHHS MEX]Ly HUMH.

4) CocTaBUTh are0panveckoe BhIpaKEHUE, CBSI3BIBAIOIICE OCHOBHOE U DJIEMEHTAPHOE COOBITHSI.

5) HaiiTi BeposSITHOCTH 3JIEeMEHTAPHBIX COOBITHA.

6) Ha ocHoBannu 1.11. 3,4,5 BEIOpaTh HYXXHYIO (hopMyITy.
Popma OTYETHOCTH: BBINIOJHUTH 33IaHUE B TETPAIU U IT0KA3aTh IPENOAABATEIIO.
3a/1aHus AJI CaMOCTOSITeNIbHON paboThI:
1. B HHCTpYMEHTaJILHOM SIIUKE HAXOAUTCS 15 cTaHmapTHBIX U 5 OpakoBaHHBIX AcTaniell. 13 smuka HayTan
BBIHUMAIOT OJIHY JAeTaib. HaiiTu BEpoSITHOCTB TOTO, UTO 3Ta ACTallb CTAHAAPTHA.
2. Maubii, He YMEIOIIHIA YUTaTh, PACKIAABIBACT B psi KapTouku ¢ OykBamu A, T, E, @, H, O, K. Hafinure
BEPOSTHOCTH TOTO, UTO OH CIIYYaifHO BEUTOXKHUT clIoBO "KOHDETA".
3. Habupas nHomep Tenedona, aboHeHT 3a0b11 3 nocneanre UUQpsl. M, MOMHS JHIIb, YTO OHU Pa3IHYHBI,
Hauan HaOupaTh WX HayJady. HaliTu BeposSTHOCTB TOTO, YTO OH C IIEPBOTO pa3za HAOEPET HYKHBIM HOMED.
4. bBubmroTeuKa COCTOMT M3 JECSITH Pa3IMIHBIX KHUT. [IATh KHUT - I€TEKTHBBI, TPU - IPUKIFOYCHHS, JIBE -
¢dantactuku. Hayrag BeiOpansl Tpu KHUTH. HaliTH BEpOSTHOCTD TOTO, YTO @) 3TO KHUTU O MPHUKIIOYCHHUSX;
0)nBe (haHTACTUKH U OJTHA MTPUKITFOUCHUSI.
5. B mexe yct B npubope nMeeTcss Tpu HE3aBHCHMO YCTAaHOBJICHHBIX CHTHaiM3aTopa o0 aBapuu. Beposr-
HOCTb TOTO, 4TO B Cy4ae aBapuu cpaboTaer nepeoii paBHa 0.9, Bropotii - 0.7, Tperuii - 0.8. Haiinure Bepo-
SITHOCTB TOTO, UTO MIPY aBapHK He CpadOTaeT HU OJUH CUTHAIU3ATOP.
6. Omnpenenure BEepOATHOCTh TOTO, YTO B3ATas HayJady JIETallb OKKETCS BBICIIETO KayecTBa, €CIH W3-
BECTHO, 4TO 4% Bcell MPOAYyKIMHU sIBJsIeTCsl OpakoM, a 3/4 Bcex HeOPaKOBAHHBIX WU3JICIHUI SIBISETCS MPOIYK-
LUeH BBICLIETO KauecTBa.
7. BeposTHOCTh MOpa)KeHHsT MHIICHU JUII HEKOTOPOro cTpenka paBHa 2/3. Ecnu mpu mepBoMm BbICTpenie
3aUKCHPOBaHO MOMAaHue, CTPENIOK MOJTyYaeT MPaBO Ha BTOPOW BBICTpEIN IO JPYrod MUIIeHU. BeposT-
HOCTB OpaXKeHUs1 00enX MUIIeHeH Npu ABYX BbicTpenax paBHa 0.5. Haiiaure BeposITHOCTh IOpaXKeHUs BTO-
POl MUILIEHH.
8. Crpenok Mpou3BOJUT OJUH BHICTPEN B MHUIIIEHB, COCTOSIIYIO M3 TPEX 30H. BeposTHOCTH TMomnajaHus B
nepByro 30Hy paBHa 0.2, Bo BTopyto - 0.15,. B TpeThio - 0.1. Hali{uTe BEPOATHOCTH MPOMaxa 110 MHUIIICHH.
9. VkakuTe YUCIOBBIC XapaKTEPUCTUKH ciiydaiiHoit Bennunnbl Y=3X, ecu M(X)=5, D(X)=3, o(X)=1,732
10. PaGounii uzrotoBmi 10 npubGopos, u3 kotopsix 3 ¢ otkiaoneHueM ot I'OCTa. Konrponep 6eper Haygauy
4 npubopa u mpouUeHT Opaka B BHIOOPKE CUMTAET MPOLEHTOM Opaka Bced mapTuu. OIuiaduBaeTcsl TOJIBKO
cTaHAapTHas npoxaykiusa. Kakosa oxxumaemas pabounm cpemssis 3apruiata, eciau 1% crout 1 y.mo.e. [Ipown-
JFOCTPUPOBATH rpauIeCcKH.
11. Ha nepekpecTke CTOMT aBTOMAaTU4YECKUil cBeTO(Op, B KOTOPOM | MHHYTY TOpHT 3eneHbli cBeT u 0,5 Mu-
HYTBI — KpacHbId. MalllnHa Tobe3KaeT K MePeKpecTKy B JIF0OOH MOMEHT BpeMeHH. HaiiuTte BeposiTHOCTh
TOT'0, YTO OHA MPOENIET HE OCTaHABJINBASCH.
12. Cratuctryeckasi BEpOSTHOCTh OIIMOKH KOHTPOJIEPa, MIPOBEPSFOIIETO COOTBETCTBIE HOpMaTHBaM (haKTH-
YECKUX Pa3MepOB CTANBHBIX Konel, paBHa 0,02. CKONBKO B CpeHEM OIMIMOOK COBEPIIHUT 32 CMEHY KOHTPO-
niep, npoBepsomui B cpeaHeM 200 KoJIell, €ClIU YMCIIO0 OIMIMOOK — Cly4aiiHas BEeJIUYMHA, ITOAYHHSIONIAsCS
OMHOMHUAIIEHOMY 3aKOHY pactpeneneHus’? OnpenenuTs JUCTIEPCHIO U CTaHIapT (CpeaHee KBaapaTHIeCKoe
OTKIJIOHEHHE) pacCMAaTPUBAEMOM CITyYaifHOW BEJTHMIUHBI.
13. ABToMaT poOHBAET KPYTJIble OTBEPCTHSI TUAMETPOM 2 MM B PE€3WHOBOM MMOJIOCE AJTMHOM 26 W HIMPHHON
10mm. Tonoca cumTaercss UCIIOPUECHHOM, €CIM Kpail OTBEPCTHS HAXOAUTCS Ha PACCTOSHUHM MEHBILEM, YeM
2MM OT Kpas mmosiocsl. Haiinnre BeposATHOCTH TOTO, YTO HAy/ady B3sTas MOJ0CA C TPOOUTHIMH OTBEPCTUSIMU
CTaHJapTHA, €CIIM BEIMYMHBI OTKJIOHEHHS IIEHTpa OTBEPCTHS OT BEPTUKAIHHOH M TOPH3OHTANBHOHN oceit
pacnpenenensr HopMaisHO ¢ 6(X)=5 n o(VY)=2, a=0. Kax u3MeHHuTCS 3Ta BEpOSITHOCTD, €CIIN MMOJIoca OyaeT
IMpe U JUIMHHEee?
14. VcnpITHIBAIOT /IBa HE3aBUCHMO pabOoTaIOMIMX 3JeMeHTa. J[TUTenbHOCTh BpeMeHH 0e30TKa3HOM padoThI
Ka)KI0TO JIEMEHTA HMeeT ITOKa3aTeIbHOe pactpe/ieeHne 1 GyHKIMN pacnpenenenns as aux Fq(t)=1-e°%,
F,(t)=1-e%. Haiizure BEpOSTHOCTD TOTO, 4TO 3a 10 4acoB paGOTHI OTKAXKYT: a) TOIBKO OXHMH SJIEMEHT; 0)
XOTsI OBl OJTUH 3JIEMEHT.

PexomeHaaImu 0o BhIMOTHEHUIO 33/IaHUH U MOATOTOBKE K TPAKTUYECKOMY 3aHATHUIO:

BbryunTh mopsanoK OEHCTBUI U ONMpeAeTeHUH KOJIUYECTBa OJIarONpHUSATHBIX U KOJMYECTBA BCEX
BO3MOXKHBIX MCX0A0B. PaccMOTpeTs mpuMephl BHIIOJIHEHHUS aHAJIOTHYHBIX 33JJaHUN, TPUBEICHHBIC
B JICKI[USX, B PEKOMEHAYEMbIX UCTOYHHKAX, B OCHOBHOW M JOIMOJHUTENbHON nuteparype. [loaro-
TOBUTb BOIPOCHI MTPENOIABATEIIO.
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OcHOBHas nuTeparypa
[Mucemennsrii, JI. T. KoHcmekT nekiuii mo Beiciiel marematuke : monueiid kype / 1. T. ITucemen-
HbI . - 10-e u3n., ucnp. - M.: AUPUC-TIPECC, 2011. - 608 c.

JlononHUTERHAS IUTEPATYpa
1) anxo, I1. E. Beicimas MaTreMaTHKa B yIpakHEHHMX ¥ 3amavax. B 2 u. U.2 :yuebHoe mocobdue aas By30B /
I1. E. Jlanko, A. I'. ITomos, T.f1. KoxkeBHuKOBA. - 6-¢ n3a. - M.: "Onukc 21 Bex",: Beicur.imk., 2003 - 304 c.
2) JlapuonoBa, O.I'. BeposarHocTh ciydaiiHOoro coObitusi. Metognyeckue ykaszanus / Jlapmonosa O.I.,
I'eBpaceBa C.A.. — bparck: [[OY BIIO «bpl'¥Y», 2008.- 48 c.
3) Jlapuonosa, O.I'. Matemarnueckas cratuctuka: yueb. mocooue / O.I'.Jlapuonosa, C.A. I'eBpacesa. — 3-¢
u3z. nepepad. u goim. — bparck: [OY BIIO «bpl'VY», 2008. — 66¢.

KOHTDOHBHBIC BOIIPOCHI IJI1 CAMOIIPOBEPKHU

1. DeMeHTHl KOMOMHATOPHUKH: TIEPECTAHOBKH, COUETaHUs, pa3MeIleHus (ONpeIeICHHS, BRITHCIICHIE).
2. OmeIT, COOBITHE, BUIBI COOBITHIA, 3aBUCHMOCTH, COBMECTHOCTD (OIIpeIeTICHIS, TPUMEPHI).

3. Kimaccudeckoe omnpeenieHue BEPOSATHOCTH COOBITHS.

4. Anrebpa coOBITHI: TPOCTOE COCTABHOE, CyMMa, TPON3BEICHNE.

5. ITonnas BepositHOCcTh. DOpMyna baiteca (ycnoBus npuMeHeHUs, GOPMYJIBI).

6. [ToBropenue ucnpiTanuii: popmyna bepuymim, Teopemsr Myaspa-Jlamaca (yci. mpuMeHEHUs, POPMYIIBI).
7

8

9

1

. Cnyuaitnas Bennunna. OcHoBHBIE TOHATHS. DyHKIUS pacnpeaeneHus U (yHKIUS IVIOTHOCTH Paclpe/iesIeHuUsI.
. uckpeTHas ciryyaifHas BeIM4YHHA, 3aKOHBI paclpeesIeHus

. UncnoBble XapaKTEPUCTUKU CIIy4allHOW BEJIMYMHBIL.

0. 3axoHBI pacnpeeTIcHNs] HETIPEPBIBHOM CITydaifHON BETHIHNHBL.

IIpakTuyeckoe 3ansaTue Ne6 Ilepsuunas o6padoTka BeIOOpKH. CTaTUCTHYECKHE OIICHKH Iapa-
METPOB TEHEPATbHON COBOKYITHOCTH

[{eap: HayunTbcs BBINOJMHATH MEPBUUYHYIO 00pabOTKY BBIOOpKH. HayduuThCcs HaXOAMTH CTAaTH-
CTHUYECKHE OLEHKH.

3amanue 1 I[locTpoUTh MOJMUTOH YacTOT, SMIUPUIECKYIO (DYHKITHIO pacrpeneseHus u ee rpaduk
110 JAHHOMY paclpeIeICHUIO0 BEIOOPKU

a) 6)
Xi |2 |3 5 |6 Xi |15 |20 [25]30 |35
ni |10 |15 |5 |20 np |10 |15 |30]20 |25
3amanue 2 IlocTpouTh THCTOTpaMMY YacTOT MO JAHHOMY PaclpeelICHUIO0 BHIOOPKHU:
a) 0)
Howmep Yactnu- | Yacrora | Ilnort- Howmep Yactnu- | Yacrora ITnot-
UHTEp- HBII UH- | BapuaHT HOCTh UHTEp- HBII UH- | BapuaHT HOCTh
Baja TepBal n; YaCTOTHI Bana TepBal n; YaCTOTHI
i Xi= Xj+1 ni/h i Xi= Xj+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

Vrazanue. HaliTi nipeiBapUTEIBHO MIOTHOCT YacTOThI Ni/h I KaXkJ0r0 MHTEpBaja M 3alOJHUTh
[IOCJIEJHUNA CTOIOEL] TAOINIIBL.

3ajanre 3 B marasune gupma NpOBOIMT ONPOC MOKYMATENEH ¢ TPEIOKEHUEM 1aTh OLIEHKY MPOLYKIMU
tupmsl o 10-6ammeHo# mkane ot 0 1o 10. B TeueHue 0HOTO THS MOTYYESHBI CISAYIONTHE PE3yIbTaTh: 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,
9,57,77,4,8,9292710,7,8,6,3,95,7,8,4,9,2,4,7,8,6,5, 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 CTATUCTUIECKUIN PSI, TTOJIUTOH, IMITHPHUIC-
CKYI0 (DYHKIIMIO pacTIpeieIICHHS.
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3aganue 4 Ha aBTonpeAnpusTHH H3ydaeTcs paboTa aBTOIAapKa. 3a MECSIl €KeIHEBHBIX HAOIOIEHHIH TI0-
JydeHBl Pe3yJIbTaThl KWIOMETpaka mepeBo3ok 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.

Pa36eiiTe qanHble HA 7 OMWHAKOBBIX IO JJIMHE HHTEPBAJIOB, TOCTPONTE HHTEPBAIBHBIN PsJl, THCTOTPAMMY U
SMIUPUIECKYI0 (PYHKIIUIO TUIOTHOCTH pacipeeiicHUs.

3aganue 5 Tenepaano3aBo MPOBOAMI UCCIIEAOBAHUS HA KA4eCTBO COOCTBEHHOM MpoayKuuu. KoHTposs-
Hass KOMHUCCHS TIPOBEpHIIa MAPTHIO TEJIEBU30POB, MOATOTOBICHHBIX K Mpojaxke. B pesynbTate pOBEpKH B
cOopouHEIH 11eX BepHYIH 50 TEIECBU30POB, B KAXKIOM M3 KOTOPHIX BRIIBICHO OT 1 10 10 «TOodYek pucka, MO-
TYIIUX IPUBECTH K TIOJIOMKE B MIEPHOJ TapaHTHUIHOTO cpoka padotel: 5,6,2,3,1,5,4,6,3,2,8,9,10,2,5,4,3,2,3,2,3,
524,809710,23,4,56,663212,524,5,2,5,6,1, 10,5, 2. [loctpoiire CTATMCTHYECKHIA PST, TIONATOH 1 SMITHPUHUCCKYEO
(pyHKIIARO pacTIperiereHISL
[Topsa0K BBIMOJIHEHUS:

1) Beigenuts ocHOBHOE cOOBITHE 3a1a4u. ONpeaenuTh, MPOCTOE 3TO COOBITUE WITM COCTABHOE (CIIOKHOER).

2) Eciu ocHOBHOE COOBITHE TIPOCTOE, UCTIONH30BATh KIIACCHYECKOE OTIPEICIICHHE BEPOSITHOCTH COOBITHS.

3) Ecnm ocHOBHOE COOBITHE CIIOKHOE, ONPENEeTUTh BHI M KOJMYECTBO AIIEMEHTAPHBIX COOBITHH, YCTAHOBUTH COOT-

HOIICHUS MEXIY HUMU.
Popma OTYETHOCTH: BBIIIOJHUTH 33JaHUE B TETPAAU U MTOKA3aTh IPENOAABATEIIO.
3aanus I CaMOCTOSITEIbHOW pabOTHI:
3amanue 1 TlocTpouTh MOTUTOH OTHOCHTEIBHBIX YACTOT MO JAHHOMY PaclpeIeJICHHIO BEIOOPKH
Xi | 2 4 5 7 10
o 015 (0,2 |01 (0,1 |0,45
3aganue 2  Ompocute 20 ronomiei u 20 aeByluek Bamero GpaxkyjibTeTa Ui BBIACHEHHS pa3sMepa ux o0yBH.
Jns kax o BRIOOPKU MTOCTPOMTE CBOM CTATUCTUIECKUHN PSIIT M TTOJIUTOHBI HAa KOOPAMHATHOMN TUIOCKOCTH.
3amanrie 3  M3MmepbTe pocT CTyAeHTOB Barieil rpynmbl, pa3beiiTe TaHHbIE HA CEMb PaBHBIX WHTEPBAJIOB,
MOCTPOUTE TUCTOTPaMMy U (DYHKIIHIO TJIOTHOCTH PACIIPEICICHUS.
3aganue 4  Crapocra 3amuchiBal Pe3yJbTaThl dK3aMeHa 110 MaTEMAaTHKE CTYJIEHTOB CBOEH TPYIIIbI U T10-
Ty4us clenyloume pesynstatel: 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.
ITocTpoiite cTaTUCTUYCCKHUI DS, TIOJIMTOH, IMITUPUYECKYIO (DYHKIIHIO pacIpeaCIICHS.
3aganure 5 U3 crama B 1000 oBery 3a Henemro moctpuriu 50. Pe3ynbTaThl CTPHKKH OBEIl 3aMHCHIBAITHCH
300TeXHUKOM. B pesynbrate ObLIH MosydeHb! AaHHbIe (B KT): 4,3; 4,7; 3,2; 2,7; 2,5; 5,1; 4,3; 3,4; 5,1; 2,9;
2,8;25;4,2;,53; 3,7,41;57,6,1,5,9; 28; 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;49; 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. Pa306eiiTe BEIOOPKY Ha 9 paBHBIX WH-
TEPBAJIOB, IOCTPOUTE TUCTOTPAMMY M AIMITUPUIECKYIO (DYHKITHIO TUNIOTHOCTH PACIIPEICICHUS.
PexomeHmayu 0o BEIMOJHEHUIO 3aaHUHM 1 TTOJITOTOBKE K MPAKTHYECKOMY 3aHSATHIO:

M3ydnTh NEKIMOHHBIN MaTepHal U MaTepHal, IMPEACTaBICHHBI B METOANIECKUX YKA3aHUSIX U B PEKOMEHIYEMBIX HC-
TOYHHKAX.

OcHOBHas nuTeparypa
1. TTucemennsii, [I. T. KoOHCIEKT JeKIui M0 BICIICH MaremaTruke : moaHbii Kype / J. T. ITucemennsiii . - 10-¢ u3n.,
ucrp. - M.: AUPUC-TIPECC, 2011. - 608 c.
2. I'mypman, B. E. Teopus BeposiTHOCTEH 1 MaTeMaTH4ecKas CTATUCTHKA : yued. mocobue s By3oB / B. E. 'mypMman. -
12-e uzn., mepepad. - M.: Beicmee o6pazosanue, 2007. - 479 c.

JlononHuTenpHAS IUTEPATYpA
1) dauko, I1. E. Beicuras MaTeMarika B yIpaxKHeHHUsIX 1 3a1a4ax. B 2 4. U.2 :yuebHoe mocobue st By3oB / 1. E. Jan-
ko, A. T. TTonos, T.5. KoxxeBHukoBsa. - 6-¢ u3a. - M.: "Onukc 21 Bex",: Bercur.k., 2003 - 304 c.
2) Jlapuonosa, O.I". BeposiTHOCTS citydaitHoro coOBITHS. MeTonmueckue ykazanus / Jlapumonosa O.I'., I'eBpacesa C.A..
— bparck: TOY BIIO «bpI'¥Y», 2008.- 48 c.
3) Jlapuonosa, O.I'. Maremarndeckas craTuctuka: yded. mocobue / O.I.Jlapuonosa, C.A. ['eBpaceBa. — 3-e u3a. mepe-
pab. u gom. — Bpatck: 'OY BIIO «bpI'V», 2008. — 66¢.
KoHTpoJIbHBIE BOIPOCHI /ISl CAMOIIPOBEPKHU
1. TIpenmer maTemarndeckol cratucTuku. OCHOBHBIE 33/1a41 MaTEMaTHYECKOH CTaTHCTHKH
2.T'eHepasibHas 1 BEIOOPOYHAS] COBOKYITHOCTH. PenpeseHTaTuBHAs BBIOOpKA.
3. Crnoco0s1 oT6opa. IlpeacraBnenne BRIOOPOYHBIX JAHHBIX OMIHUpUYEcKas (YHKIHMS paclpeneleHus U ee CBOICTRa.
ToueuHple OIICHKU MTapaMETPOB U UX CBOMCTBA!
4.TenepanpHasi cpermHss, BBIOOpOYHAs cpenHss. |'eHepampHas AucIiepcus, BBIOOpOYHas mucriepcus. Bridopodnoe
Cpe/iHee KBaJpaTUUECKOE OTKIIOHEHNE, AaCHMMETPHUS M DKCIIECC.
5. TouHocTb oneHKH. [loBepUTeNbHAasI BEPOSITHOCTD (HAAEKHOCTB).
6. JloBepuTenbHBIE MHTEPBAIIBI JJIS OLIEHKH MAaTEMaTHYECKOT0 OXKHIAAHUSI HOPMAJIBHOTO PaclpeesIeHUs] IPH U3BECTHOM
1 HCU3BECTHOM CPCIAHEM KBAAPATHUUICCKOM OTKJIOHCHUHU.
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9.2. MeTonnueckne yKa3aHus 10 BHINIOJHEHUI0 KOHTPOJILHOMH padoThI

KoHTponbHBIE pabOTHl MPEACTaBISAIOT CO00H CrTocod MPOBEPKH 3HAHHWM CTYJIEHTa, €r0 yMe-
HUHU U npeanojgaratoT MUCbMCHHBIC OTBCTHI HAa IMOCTABJICHHBIC BOIIPOCHI, JII/I6O CaMOCTOATCIIbHOC
BBIMOJTHEHUE MpPaKTHUeCKUX 3aaaHui. [loAroToBka K KOHTPOJIBHBIM paboTaM COCTOUT B OTBET-
CTBCHHOM BBIIIOJJHCHHUHM BCCX AOMAIIHUX Ba,Z[aHI/Iﬁ 10 JUCHUIIIIMHE 1 CaMOCTOSITECIbHOM HpOpaGOTKG

OCHOBHOI1 U TOTIOJTHUTEIHHON JIUTEPATYPhl, a TaK K€ PEKOMEHYEMbIX HCTOUHUKOB.

Haunbonee npoayKTHBHOM SIBJSIETCS CaMOCTOATENbHAsE paboTa B OnbimoTeke, re JOCTYITHBI
OCHOBHBIC U JOTIOJHUTEIbHBIC TIEYaTHBIC U JICKTPOHHBIC HCTOYHUKH.
[Tpu BBHIMOTHEHMM NMPHUBEIEHHBIX BBIIIE PEKOMEHJIAIMM MOArOTOBKA K 3a4eTy U K3aMEHY
CBEIETCS K MOBTOPEHHIO M3YyYEHHOTO M COBEPIICHCTBOBAHMIO HABBIKOB NPHMEHEHHUS TEOpETHYE-
CKHUX IMOJIOKEHUH U pa3IMYHBIX METOJOB PELICHHS K CTAHIAPTHBIM U HECTaHJAPTHBIM 33aHUSIM.

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUI, UCTTOJIb3YEMBIX ITPU
OCYHECTBJIEHHUHU OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.

2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AuTuBUpYCHOE ITporpaMMHoe obecrieuenue Kaspersky Security;

4. Adobe Reader.

11. OMAUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMN
JJIA OCYIMECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo

Haumenosanue

Ilepeuensv ocnoenozo obopyoosanusn No JIk, NellI3
3anamus ayoumopuu
1 2 3 4
JIk Jlexunonnast / ceMuHap-
CKasi ayTUTOPHsI ] i
I13 JlexumionHnast / cemMuHap-
CKasi ayTMTOpHsI i i
Kp Oo6opynosanwue 10 ITK i5-
U3 Nel 2500/H67/4Gb (monuTop TFT19 i
- Samsung); mpuntep HP LaserJet
P2055D
Oo6opynosanwue 10 ITK i5-
CP U3 Nel 2500/H67/4Gb (monuTop TFT19 i

Samsung); mpuntep HP LaserJet
P2055D
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Ipuioxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJIEHUSI
INPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIUXCHA IO AUCHUITIJIMHE

1. Onucanue GpoHAa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne DJieMeHT
KoMIie- | komme- | Pazmen Tema DOC
TEHUUU | TEeHIHMH
OIIK-4 | croco6- 1.1 Marputibl, OCHOBHBIE TTOHSITHSA, BUJIbI WupusunyanbHoe 3a1anme
HOCTBIO K s MaTpHull, IeHCTBUS Hal MaTPULIAMH. NunnBunyansHoe cobeceno-
BaHue. Tect
camo00- S
pasoBa- = 1.2 Onpenenurenu 2-ro u 3-ro mopsaKoB, ux | VHAMBHIyalbHOE 3a1aHNIE
HUIO | g CBOMCTBA Y BBIYMCIICHUS. WnpusunyansHoe codeceso-
< BaHue Tect
HCTOJIb- = -
SOBAHMIO 5 1.3 CucreMsl mTHHEHHBIX anre6pamIecKux WupusuayanbHoe 3a1anme
> ypaBHEHHI, OCHOBHBIE ITOHSATHSL, (OPMYJIBI WnpusunyansrHoe codeceso-
B IIPakK- )
. M Kpamepa, metop I"aycca. BaHME
TUYECKON S n 6
1.4 Bexkropsl, ocHoBHbIE TIOHATHS. CHCTeMa HANBUAYANBHOE CODECEN0-
OeATEIIb- = o BAHU
s KOOp/JMHAT Ha MPSMOH, Ha IUIOCKOCTH, B IPO- e
HoCTH = crpancTBe. JIMHEHHbIE ONepaly HaJl BeKTOpa- | 1€CT
HOBBIX = MM, UX CBOMCTBA.
SHaHUM 1 = 1.5 Cxansproe, BeKTOpPHOE M CMENIAHHOE WunneunyanbHoe 3a1aHue
YMCHHH, ! [POU3BEICHIE BEKTOPOB, MX CBOWCTBA M BbI- WnpusunyansrHoe codeceso-
B TOM YHCIIEHHE. BaHHE
4quCie B 2.1 ®yHKUMSA, OCHOBHBIC IOHATHS, CIIOCOOBI WNupuBuayansHOE cobeceno-
obyacTsax 3a7aHusl, penel QyHKIUU, MaTeMaTHIecKHe BaHHE
3HAHUH, HEONpPEICICHHOCTH U MX PACKPBITHE. Tecr
HEnocpes 2.2 beckoHeyHO Maible (GYHKIUU, UX CPaB- WunuBuayansHoe 3a1anne
cpen- HeHue, 1-i u 2-i 3aMevaTebHble NPEEbI, WuauBunyansHoe cobeceio-
CTBEHHO TabnMLa YKBUBAJICHTHOCTEH U ee mpuMeHeHune. | Banue Tect
He CBS- 2.3  OnmHOCTOPOHHHE HPEJIeIibl, HENPEPhIB- WunuBuayansHOE 3a1aHne
SAHHEIX HOCTh (pyHKIIMH. ACUMITOTHI rpaduka QyHK- WNunuBuayansHOe cobeceno-
M. BaHHE
co coe-
N 2.4 3amayu, OPUBOIAIINE K MIOHATHIO Ipou3- | TecT
pon 1po- BoaHo#. [Ipon3Boanas GpyHkmmu, onpeaene-
theccno- HHE, TEOMETPUUECKUIH U MEXAHMYECKUI CMBICIT
HaJIbHOH ITPOU3BOTHOM,
ACATCIIb- 2 2.5 TlpaBuna guddepeHIUpOBaHUs, POU3- WunuBuayanpHOE 3a1aHue
HOCTH = BOJIHAS CJIOKHOM (DYHKIMH, TaOIHLA TPOH3- WunuBunyansHoe cobeceno-
5 BOJIHBIX OCHOBHBIX 3JIEMEHTaPHBIX (DYHKITHH. BaHUC
OIIK-5 | crioco6- = 2.6 IlpousBojHbIEe BBICHIMX HOPSIKOB. WunuBuayansHoe 3a1aHne
HOCTBIO § 2.7 OcHoBHbIe TeopeMbl uddepennmansuo- | Tect
Ha HAy4- 2 IO MCUUCIICHHUS
"ol oc- = 2.8 HeoOxoanmble U 10CTaTOYHbIE YCIOBHSA WunuBuayansHoe 3a1anne
= MOHOTOHHOCTH U 3KCTpeMyMa (QyHKIIHU WunuBunyansHoe cobeceno-
HOBE Op- )
5 BaHUE
TaHU30-
8 > 2.9 BBITyKIIOCTb, BOTHYTOCTb, TOUKH ITEpe- WunuBuayansHoe 3a1anne
BaTb CBOU o ruba rpaduka GyHKINH. WunuBunyansHoe cobeceno-
TpYyX, ca- BaHHE
MOCTOA- 2.10 Anroputm nccnenoBanust QyHKUUN U WHauBuIyansHOe 3aJaHue
TCJIbHO MIOCTPOCHHUE MaKeTa ee rpaduka. WNunuBuayansHOe cobeceno-
OLICHU- BaHHE
BaTh pe- 2.11 ®yukuuy, 3axanubie HessBHO. KpuBbie 2- | MHAMBUAYaIbHOE 33/1aHKE
3yJITATHI T'0 TIOPSIZIKa: OKPYKHOCTB, IUIHIC, runiepbona, | MHauBuayamsHOe cobecemo-
cBOCHT napaboJa. BaHUE
JesATeNb- 2.12 ®OyHKUUY HECKOJIBKUX MIEPEMEHHBIX, 0Cc- | MHAMBUAYaIbHOE 33/1aHKE
HOCTH HOBHBbIC MOHSTHS, 00JIaCTh ONpEEIICHUs], Te0- DK3aMeHaIIMIOHHBIE BOIPOCHI

MeTpI/I‘IeCKI/Iﬁ CMBICII.

2.13 YacrHble mpou3BoaHbIE 1-TO U 2-TO MO~
psnka, HanGonbliee u HanMeHbllee 3HaUCHHE
(YHKIMH IBYX NIEPEMEHHBIX B 00JIACTH.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHHe BOIIPOCHL
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2.14 HeomnpeneaeHHBIH HHTETPA, ONpeaeiie-
HUE, CBOWCTBA, TAOJIHUIIA HHTETPAJIOB.

WunuBuayaapHOE 3a1aHUe
DK3aMeHAIlMOHHBIE BOIIPOCHI

2.15 OcHOBHBIC METOJIBI HHTECTPUPOBAHUS: TIO
Y4acTsIM U [IOJCTaHOBKOM.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHLIe BOIIPOCHL

2.16 PanwmonanbHbIe Jpo0OU, OCHOBHBIC TTOHS-

tust. [Ipocreiimme apoOH, X HHTETPUPOBAHHME.

AJNTOpUTM UHTErPUPOBAHUS PAIIHOHAIIBLHBIX
JIpOOCH.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHLIe BOIIPOCHL

2.17 VHTerpupoBaHue HEKOTOPBIX UPPALIHO-
HAIIbHBIX ¥ TPUTOHOMETPHYECKUX (DYHKIHH.

I/IHHI/IBI/I,HyaJ'ILHOC 3aJaHuc
9K33MCHaI_II/IOHHBIC BOIIPOCHI

2.18 OmpeneneHHBIN HHTETPAN: ONPEICICHHIE,
cBoMcTBa, popmyna HeioTona-JleiiOnuma, Me-
TOJIbl HHTETPUPOBAHHUSIL.

WunuBuayaapHOE 3a1aHUe
DK3aMeHaIMOHHBIE BOIIPOCHI

2.19 T'eomeTpuyecKre MPUIOKCHHS OTIpeIe-
JICHHOTO MHTETpaa.

WunuBuayanpHOE 3a1aHue
DK3aMEHaIMOHHBIE BOIIPOCHI

2.20 TuddepennmaapHble YpaBHEHHS, OCHOB-
HbIE TIOHATHS, MU dHepeHINATbHbIE YPaBHEHHS
1-ro nopsizika ¢ pa3iesieHHBIMHU U Pa3eIisiio-
HIUMHCS TIEPEMEHHBIMHU.

WNunuBuayanpHOE 3a1aHue
DK3aMeHaIMOHHBIE BOIIPOCHI

2.21 OgHOopoxaHkIe U MHEHHbIC quddepeHu-
anpHbIC ypaBHEeHUs 1-ro mopsaka. Juddepen-
uanbHble ypaBHeHUs bepHysm.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHLIe BOIIPOCHL

2.22 Teopwust TMHEHHBIX OTHOPOIHBIX AU de-
PEHIMAIBHBIX ypaBHEHHUH 2-T0 MOpPsKa C 110-
CTOSTHHBIMHU K03 (h(pUIIHEHTAMH.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHLIe BOIIPOCHL

2.23 Teopusi TMHEWHBIX HEOTHOPOTHBIX IH(]-
(hepeHIMaTbHBIX YPaBHEHUH 2-TO MOPSIKA C
TTOCTOSTHHBIMH K02 prImeHTaMu.

I/IHHI/IBI/I,HyaJ'ILHOC 3aJaHuc
9K33MCHaI_II/IOHHBIC BOIIPOCHI

3. Teopwust BEpOATHOCTEH M MaTEMaTHIECKAsT CTATUCTHKA

3.1 DieMeHTb KOMOMHATOPHUKH: OCHOBHBIC
oTpeJieIeHus], Ba PaBHiIa KOMOMHATOPHKH.

WunuBuayanpHOE 3a1aHue
DK3aMEHaAIMOHHBIE BOIIPOCHI

3.2 CiyuaiiHpie COOBITHS, HX BHIBI, KITACCH-
YECKO€ OIpPEIEIEHIE BEPOATHOCTH COOBITHS.

WunuBuayanpHOE 3a1aHue
DK3aMEHaAIMOHHBIE BOIIPOCHI

3.3 Aureb6pa cobObrthii. [IponsBeaeHue u
cymMMa COOBITHH.

WunuBuayanpHOE 3a1aHue
DK3aMEHaIMOHHBIE BOIIPOCHI

3.4 ®opmyia MOJHON BEPOSTHOCTH U (POp-
myJbl baiteca.

WunuBuayanpHOE 3a1aHue
DK3aMEHaAIMOHHBIE BOIIPOCHI

3.5 HesaBucuMble MOBTOPHbBIE UCTIBITAHHS.

WunuBuayanpHOE 3a1aHue
DK3aMEeHAIlMOHHbIE BOIIPOCHI

3.6 Cuyuaiinas BennunHa. OCHOBHBIE ITOHS-
tust. yHKUIUS pacnpeneneHust U QyHKIus
IUIOTHOCTH PACIpPEeICHHUSL.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHLIe BOIIPOCHL

3.7 YwucnoBble XapaKTEPUCTUKH CIy4aitHOM
BEJIMYUHBIL. 3aKOHBI PacHpeie/ICHHs Hemnpe-
PBIBHOM ClTy4aifHON BEJIUYUHBL.

I/IHHI/IBI/IHyaHLHOC 3aJaHuc
3K3aMeHaHI/IOHHLIe BOIIPOCHL

3.8 [Ilpenmer u 3a1a4n MAaTEMaTHICCKOM CTa-
THCTUKUA. OCHOBHBIC O0BEKTHI U TOHATHS.
Co6op nnpopManuy 1 nepBuyHas 00paboTKa
BBIOOPKH.

I/IHHI/IBI/I,HyaJ'ILHOC 3aJaHuc
9K33MCHaI_II/IOHHBIC BOIIPOCHI

3.9 CrarucTuyecKue OLEHKH apaMeTPOB
reHEPaJIbHOM COBOKYITHOCTH

WunuBuayanpHOE 3a1aHue
DK3aMEHaAIMOHHBIE BOIIPOCHI

3.10 Craructuyeckue pacyeTsl B mpodeccro-
HaJbHOU cdepe

WunuBuayanpHOE 3a1aHue
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2. JK3aMeHallHOHHbIE BONPOCHI.

Komnerennun New
Ne IK3AMEHALIMOHHBIE BOITPOCHI HAaMMEHOBA-
n/n Kox Omnpene- 1 kypc HHE

JeHue pasaena
1 2 3 4 5
1. OIIK-4 | cnocoOHO- | 1. MaTpuiisl, OCHOBHBIE MOHSATHS, BUILI MATPHILI, J€H- 1. JluneitHas u
CTBIO K CTBHS HaJl MATPHUIIAMH. BEKTOpHAs
camoobpa- | 2, Omnpenenurenu 2-ro ¥ 3-T0 MOPSIKOB, X CBOWCTBA U anrebpa
30BaHHUIO U | BpIYUCIICHUSI.
UCTOJIB30- | 3 Cycrembl JMHEHHBIX anreOpaHuyeckuX YypaBHEHHI,
BAHWIO B | ochoBHble monsTus, Gpopmyisl Kpamepa, Meton I'aycca.
TIPAaKTHIC- 1 4~ BekTopbl, OCHOBHBIE MOHATHS. CHCTEMa KOOPAMHAT Ha
CROM A~ | 1haMoid, HA MIIOCKOCTH, B IIPOCTpaHCTBE. JIMHEHHEIE Ore-
TCIBHOCTH | 1 1K Haj BEKTOpAMHL, MX CBOJCTBA.
?g:;ﬁ; u 5. CkansipHoe, BEKTOPHOE M CMCIIAHHOE NPON3BEICHHE
yMeHH, B BEKTOPOB, X CBOMCTBA U BBIYUCIICHHE.
TOM UHCIIE 6. ®yHKuMs, OCHOBHBIE TOHATHS, CHOCOOBI 3axanus, | 2. Maremaruye-
B OBIa- npenen GyHKIUH, MAaTEMAaTHYECKUE HEOTPEICIEHHOCTH U | CKUM aHaIM3
2 cTsix 3ma- | X PAcKpbITHE.
Huil, 7. BeckoHe4HO Majble GYHKIUH, HX CpaBHEHHE, 1-if u 2-
Herocpe- i 3amevaresbHbIe Tpeieibl, Tabnuia SKBUBAICHTHOCTEH
CTBEHHO U ee IPUMEHEHUE
HE CBS- 8. OmHOCTOpPOHHHE TPEIEITBI, HEMPEPHIBHOCT (DYHKIIHH.
3aHHBIX cO | ACHMITOTHI rpaduka QyHKIIUU
chepoit 9. 3amaum, NPUBOISAIINE K MOHATHIO MPOU3BOAHOM. [Ipo-
npodec- W3BOJIHAS (DYHKIUH, OIpeNeIeHHe, TeOMETPHYCCKUN U
CHOHAITb- | MEXaHUYECKUI CMBICI IPOU3BOAHOM
HOIA Jiest- 10.TTpaBuna auddepeHnnpoBaHus], MPOUBOTHAS CIOK-
TCJIBHOCTH | HOU (1)yHKI_II/II/I, Tabimma IIPOU3BOIHBIX OCHOBHBIX DJIEMEH-
TapHBIX (PyHKIHH.
11.TTpousBoaHbBIC BHICIINX TOPSIIKOB
OIK-5 | cnocobHo- 119 Ocnopnpie TeopeMbl AnpepeHIHaIbHOTO HCYHCTe-
CTBIO HA S
HAYTHOM 1 13 Heo6xommMbIe 1 JOCTATOMHBIC YCIOBHS MOHOTOHHO-
OCHOBC CTH M dKCTpeMyMa (YHKIIUU
OpraHu3o-
BATh CBOI 14.BeinykiiocTh, BOTHYTOCTb, TOYKH Teperuda rpaduka
(dhyHKIHN.
Tpya, ca-
MOCTOSI- 15. Anroput™ nccnenoBanus GYHKIMA U IIOCTPOEHUE Ma-
TenbHO KeTa ee rpaduka.
OICHHBATD 16 ®yukuuu, 3amaHHble HesIBHO. KpuBbie 2-ro mopsiaka:
pesynbTa- | OKPYKHOCTB, SIUIHIIC, runiepOoira, mapabona.
o1 cBoeli | 17PYHKIMH HECKONBKHX NEPEMEHHBIX, OCHOBHBIE IOHS-
nesitenp- | TWA, 0071aCTh ONpeseneH s, FeOMETPUIECKHUI CMbICII.
HOCTH 18 UYacrHble mnpousBojaHbIe 1-ro W 2-Tr0 mOpsiKa,
anmapara | Haubonpliee M HaWMCHBIICS 3HAYCHHC (YHKIMH JBYX
MEPEMEHHBIX B 00J1aCTH.
19 HeomnpeneneHHblil HHTETpal, ONpeneNeHNe, CBOUCTBA,
TaOJINIIAa OCHOBHBIX HHTETPAJIOB.
20 OcHOBHBIC METOIBI HMHTCTPHUPOBAHHUS: IO YACTSIM H
MOJCTaHOBKOIA.
21 PaunonanbHble ApoOH, OCHOBHBIE moHATHS. [IpocTeii-
mue ApoOu, UX WHTETPHUPOBAHUE. AJTOPUTM WHTETPHUPO-
BaHUsI PAIIMOHANBHBIX IPoOeii.
22 VHTerpupoBaHUe HEKOTOPHIX UPPAUOHAIBHBIX U TPHU-
TOHOMETPHUYECKUX (PYHKIHH.
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23 OmpenencHHBI HHTErpall: ONpeAeiCHHEe, CBONCTBA,
¢dopmyna HerotoHa-JIefiOHUIIA, METOIBI HHTETPUPOBAHUSL.

24 Teomerpuyeckre MPHIOKEHUS OINpPENEN-HOTO WHTe-
rpania.

25. uddepennmanbiple ypaBHEHUS, OCHOBHBIE TTIOHSATHS,

26. InddepeHnnanbHple ypaBHEHUA 1-TO MOpsIKa ¢ pas-
JICJICHHBIMU U Pa3JICIISIOIIUMUCS TIEPEMCHHBIMHU.

27. OmHopoxaHble OuQQepeHInaNbHble ypaBHEHUS 1-T0
HOpSJIKA.

28. Jluneiinpie muddepeHnuanbabie ypaBHEHHs 1-T0 TI0-
psaKa.

29. Nuddepennmansupie ypaBHeHus: beprym.

30. Teopust TMHEHHBIX OAHOPOIAHBIX TU(PEPEeHINATEHBIX
YpaBHEHUH 2-TO MOPsAKA C MOCTOSHHBIMU KO3(QHLIHECH-
TaMH.

31. Teopust TUHEHHBIX HEOTHOPOIHBIX TU(EpeHIIHAb-
HBIX YpaBHEHUH 2-TO MOPSAIKA C TOCTOSHHBIMH KO3()du-

IUCHTAMH.
Komnerenunu Ne
Ne 3K3AMEHALIMOHHBIE BOITPOCHI
W HAUMEHOBaHHE
n/n 2 kypc
Kon Omnpenesienne pa3nena
1 2 3 4 5
1. OIIK-4 | cnocoOHOCTHIO K ca- 1. DneMeHTBl KOMOMHATOPHKH: OCHOB- | 3. Teopus BeposT-
MOO0Opa30BaHUIO U HBIC ONPEJIE/ICHHUS, IBa TpaBuiia KOMOMHA- | HOCTEH U MaTeMa-
WCTIOJIb30BAHUIO B TOPHKHU. TUYECKas CTaTH-
NPpaKTUICCKOUN ACs- 2. Cunyuyaiinble COOBITHS, UX BHIBI, Kiiac- | CTHKA
TEJIBHOCTH HOBBIX CHYECKOE OIPEICIICHIE BEPOSTHOCTH CO-
3HaHUU ¥ YMEHUH, B OBITHSL
ToM Hucne B obna- 3. Aurebpa cobObituit. Ipoussenenue u
CTSIX 3HAHUH, HETo- CyMMa COBHITHIA
TBEHHO HE CBSI- =
CPCACTBCHHO HE CR 4. ®opmyiaa TMOJHOW BEPOSTHOCTH U
3aHHBIX €O cepoit bopmynr Baifeca.
npohecCuoHaIbHON
5. He3aBucuMmble MOBTOpPHBIE HCIIBITA-
JESATEILHOCTH
HUSL.
2 OIK-5 | criocoGHOCTEIO HA 6. Cayuaiinas BenuurHa. OCHOBHBIE T10-

Hay4HOI OCHOBE Op-
raHU30BaTh CBOM
TPy, CAMOCTOATEIb-
HO OLICHHUBATh pe-
3yJbTaThl CBOEH Jies-
TEIbHOCTH

HaTHA. OyHKIMS pacrpeneneHus U QyHK-
1Y TUIOTHOCTH PaclpeieNICHUsI.

7. TlpemMmer W 3agayM MaTeMaTHYECCKOM
cratucTikd. OCHOBHBIE OOBEKTHI M TIOHSA-
. Coop mHpOpMaUK U TIEpBUIHAS 00-
paboTKa BEIOOPKH.

8. Crartucrtuueckue pacueThl B mpodec-
cuoHabHOU cdepe «TexHomorum u mu-
3aifH MeOeny.

9. CrarucTuyecKre OIEHKH IapaMeTpPOB
TreHepaJbHONW COBOKYITHOCTHU

10. YucnoBble XapakTEPUCTUKHM CITydaid-
HOM BEJIMYMHBI. 3aKOHBI PACHPEICICHUS
HETIPEPHIBHON CITy4ailHOM BEJIMYMHBI.
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3. Onucanue noka3areseii 1 KpUTepHeB OLIEHUBAHUA KOMIETeH Mt

IToxka3zaTenu Onenka Kpurepun
3HaTh CB000IHO ¥ YBEPEHHO HAXOANUT TOCTOBEPHBIC HICTOUHIKHI
OIIK-4 uH(popManuy, oneprpyeT NpeaoCTaBICHHOW HH(OpMaIUeH,
- BUJIBI U crieln(UKY HCTOYHUKOB OTJINYHO BJIajIeeT HaBbIKAaMM aHAJIN3a U CHHTE3a HH(OopMa-
JIOCTOBEPHOI MaTeMaTu4ecKon II1M, 3HAeT BCE OCHOBHBIC METO/BI PELIEHHS IPOOJIEM,
uHpopmanuy, (yueOHUKH, yueo- IpeyCMOTPEHHBIE Y4eOHOH POrpaMMOi, 3HaET THITHYHBIE
HbIE O0COOMs, KOHCHEKThI ek, | OTIMYHO | omMOKU ¥ BO3MOKHBIE CIOKHOCTHU [IPH PELUICHUH TOU WU
UHTEPHET, HayYHbIE CTATbH). MHOM Npo0JieMbl U criocoOeH BBIOpaTh M 3 PEKTUBHO pUMe-
OIIK-5 HUTH aJICKBaTHBIA METO PEeIICHUS KOHKPETHON IPOOIEMBI
- OCHOBHBIC MAaTEMaTHIECKHUE T10- WM yaeOHOH 3a1aun. JIeMOHCTPHUPYET Ha BBICOKOM yPOBHE
HATHS ¥ METOJIBI HCCIICIOBAHUS, HaBbIKH BBITIOJHEHHS PACUETOB M BRIYHCICHUH. [ paMoTHO
credpruKy MaTEMaTHIECKUX CUM- UCTIOJNIb3YeT MPU 3TOM BO3MOXHOCTH BBIYHCIUTEIHHBIX
BOJIOB. YCTPOWUCTB ¥ MH(OPMAIIMOHHBIX TEXHOIOTHH.
0COOEHHOCTH TIPUMEHHMOCTH OC- B GonpmmHCTBE CiTydaeB CIIOCOOEH BBISIBUTH JOCTOBEPHBIC
HOBHBIX MaTeMaTHYECKUX MOHSITHH MCTOYHHMKU MH(POPMAIH, 00padoTaTh, aHAIM3UPOBATh U
U METOJIOB HCCJICIOBAHUS B Pa3- CHHTE3MPOBaTh NPE/I0KEHHYI0 HH(OpManunio, BEIOpaTh Me-
HBIX Hay4YHBIX 00JIaCTsIX. TOJ| peleHus mpoOyeMbl M pemuTh ee. Jlomyckaer enHny-
Ymern Xopoo HbIE CEephe3HbIC OTMOKH B PEIICHUHU NTPOOJIEM, HCTIBITHIBACT
OIIK-4 CJIOYKHOCTH B PEKO BCTPEYAIOLIMXCS MIIH CIIOMKHBIX CITydasx
-MCIOJIb30BATh PA3JINYHBIE MCTOY- peteHus npobieM, He 3HAeT THITMYHBIX OLINOO0K ¥ BO3MOX-
HUKU WHpOpMANHU B cBOeH pabo- HBIX CJI0)KHOCTEH TP peIIeHUH TOW MIIH MHOM MPOOIeMEI.
Te. JleMOHCTpHpYET Ha JOCTAaTOYHOM YPOBHE HABBIKH BBITIOJIHE-
OIIK-5 HUS pPacyETOB U BblUMCIeHUH. 3peaka ucnonb3yer mpu 3ToM
- OCYIIECTBIISATH LICJICHAIPABIICH- BO3MO>KHOCTH BBIYHCIUTENBHBIX YCTPOUCTB M MHPOPMAIIH-
HBI MOMCK MaTeMaTHYECKON UH- OHHBIX TEXHOJIOTUil.
(bopmarmu; MPOBOJUTL aHAIMTH- JomyckaeT ommOKy B ONpeAeTICHHH TOCTOBEPHOCTH HCTOY-
4ecKue 0030pbl MH(pOpMaLKy: HUKOB WHpOpMaInu. JIeMOHCTpUPYET Ha HU3KOM YPOBHE
CTPYKTYPHPOBaTh, MUHIMH3HPO- YioBie- CIIOCOOHOCTH MPUMEHSTh TEOPETHYECKUE 3HAHUS K KOHKPET-
BaTh, BBIJICIISITh [NIABHOEC, YCTAHAB- HOMY (haKTHYECKOMY Marepuaily. B oTnenbHbIX ciaydasx cro-
JNMBATh CBA3H MEXKTY 0a30BBIMH TBOpH- co0€H IIPaBUIILHO PEeIlIaTh TOJIbKO THIIMYHbIE, Haubosee ya-
3JIEMEHTaMHU. TEJBHO CTO BCTpeYaroIuecs npodIeMbl, 3a/1a4u B KOHKPETHOH 0071a-
- TPaMOTHO IIPUMEHSTH OCHOBHBIC cTd. JIeMOHCTPHpYET Ha HU3KOM YPOBHE HAaBBIKH BBITIOJIHE-
MaTeMaTH4ecKHe CHMBOJIBI, ITOHS- HHSI PacueTOB M BHIYHCICHHH.
TUSA U METOJBI UCCIICJOBAHHUS. Hecmoco6eH ocymecTBIsATh MOMCK HeoOXoumMon nHdopma-
- Ha OCHOBE Hail/IeHHOH uHpopMa- Heyno- MM, 00pabaThiBaTh HHPOPMAIINIO, HE UIMEET HABBIKOB aHAJN-
nun BBIGHpaTB ONITHMAaJIbHBIH cHO- BJICTBOPH- 3a M CHHTE3a, He 3HaeT METOJIOB pelieHMsI mpobiem, 3a1ad, He
CO0 peIenns MaTeMaTUIECKOH TeABHO MOJKET pelaTh npobnemsl, 3a1a4un. He BlageeT TeXHUKOM
TIpoOIeMBbI WIH 33/1a4H; aHAJIN3HU- BBIYHCIICHIIA.
pOBATh IOJIyYEHHBIE PE3YIbTAThl U
JIeTIaTh Ha UX OCHOBE BBIBOJIBI.
Baapers
OIIK-4
- npueMamu Busyanusauun uH- | 3auteHo | JleMoHCTpupyeT Oosee oJOBUHBI IIOKa3aTeneil Ha 10-
(Gopmanmu: npencraBicHue B BUIE CTaTOYHOM U BBICOKOM YPOBHE
rpa)uKoB, CXeM, TabJIuIL.
- TEXHUKaMH BBINOJIHEHUs pacue-
TOB M BBIYUCICHUH, HaBBIKAMH
MaTeMaTHYECKOH 00paboTKH pe-
3yJIbTaTOB M3MEPEHUI W BBIYHCIIE-
HUH, TPEICTaBICHNS PE3YNIbTaTOB
B TpeOyeMoM BHJIE.
OIIK-5
- HaBBIKAMH PEIICHNUS 3a/1a4 U3
pasHBIX ObnacTeit MaTeMaTHKH. He 3aurte- | JleMoHCTpupyeT OONBIIMHCTBO MOKa3aTeNned Ha Hello-
- HAaBBIKAMHU HCTIOJI3OBAHMS H3MC- HO CTaTOYHOM M KpaliHe HU3KOM YPOBHE

PUTEIBHBIX W  BBIYHCIUTEIHHBIX
YCTPOHCTB, MHPOPMAITMOHHBIX
TEXHOJIOTHH AJISl BEITIOTHEHUS pac-
YEeTOB, BBIYUCICHHUH, COCTABJICHHUS
u odopmileHHsT PE3yNIBTaTOB pe-
HICHUS 3a/1a4.
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4., MeToauyeckue MaTrepuajbl, ONpeaeasoniue MpPoueaypbl OLEHUBAHUS 3HAHMIA,
YMEHHIi, HABHIKOB M OMNbITA /IeATEIbHOCTH

JucuuruinHa MaTemaTuka HarpasiieHa Ha O3HAKOMJIEHHE 00YYaoLINXCsl C MECTOM H POJIbIO
MaTE€MaTUKU B COBPEMEHHOM MHUPE, MUPOBOM KyJIbTYpE U UCTOPHUH; HA NOJYyYEHHE TEOPETHUECKUX
3HaHUH M TMPAKTUYECKHX HABBIKOB NMPUMEHEHHUS CHCTEMBbl (yHIAMEHTAIbHBIX MaTeMaTHYECKUX
3HaHWH IS UACHTHPUKAINK, (OPMYITHPOBAHUS U PEIICHHUS TEXHOJOTHUUECKHUX MPooOsieM B mpodec-
CHOHAJIbHOM cdepe, a TaKKe OCYIIECTBICHUS MIOMCKA, XpaHeHHs, 00pabOTKU U aHaju3a WHpopMma-
LN U3 PA3JIUYHBIX UCTOYHHUKOB U IMPEACTABICHUS €€ B COOTBETCTBYIOLIEM BHJAE W JJIA UX Jallb-
HEWILIETO UCIIOJIb30BaHUS B IPAKTUUYECKOU IESTENBHOCTH.

N3yuenne nucuuniauHel MaremMaTnka npeaycMaTpuBaeT:

— JIeKLHUH,

— IPaKTUYECKUE 3aHATHS,

— KOHTPOJIbHBIE paboTHI,

— 3auer;

— DSK3AMEH;

— CaMOCTOSITEIbHYIO PabOTy CTyACHTa B 00bEMaxX YacoB, COOTBETCTBYIOIIHUX y4eOHOMY
IJIaHy HalpaBJICHUS.

B xone ocBoenus paznena 1 «JIuneitHas u BeKTopHas anredpa» CTyIEHTHI JOJDKHBI YSICHUTh
UJIEU MaTEMaTUYECKOTO MOJIEIMPOBAHUS B IPOCTPAHCTBAX Pa3HbIX U3MEPEHUN U MPUMEHEHUS Me-
TOJIOB TMHEWHOW anreOpbl U TCOPHH BEKTOPOB B PELICHUH 33]a4 MPOPeCcCHOHATBHOM MPaKTHKH.

B xone ocBoenus paznena 2 «MaTeMaTHUEeCKU aHAW3» CTYACHThl OCBAMBAIOT OCHOBHBIC
IPUEMBI U METO/IbI IIOCTPOEHUS U aHAJIN3a JUHAMHUYECKUX MOJIENIEH.

B xone ocBoenus pazgena 3 «Teopus BEpOSTHOCTEM M MareMaTH4ecKasi CTaTUCTUKA» CTY-
JEHTBI 3HAKOMSATCS C CUTyallUsIMH CIIy4alHOCTH U 3aKOHOMEPHOCTH U 3aKOHAMU MX MPOSBIICHUS.

CryneHTaM HEOOXOAMMO OBIIAJETh HAaBBIKAMU U YMEHUSMU NPUMEHEHUS H3YYEHHBIX
METO/OB JUIsl pa3pabOTKH U peaau3aiy NpopecCHOHANTbHO OPUECHTUPOBAHHBIX IPOEKTOB B MOCIE-
TYIOIIEH yueOHOU eI TeTbHOCTH.

B nmpouecce nzyueHus: AUCUUIUIMHBI PEKOMEHYETCsl Ha MEPBOM dTare oOpaTUTh BHUMAaHUE
Ha crenu(PUKy MaTeMaTHUYECKUX TEKCTOB U YMEHHE BHIOMPATh METObI PELICHUS PA3INYHBIX 3a/1a4.

OBnajzieHre KIIIOUEBBIMU MOHATHAMHU SBJISIETCS OCHOBOM YCBOCHMsI y4eOHOTO MaTepHualia 1o
JUCLHUTIIINHE.

[Ipu moaroToBKe K 3a4eTy/IK3aMeHy 0c000€ BHUMaHHE HEOOXOAMMO YAETHTh PEKOMEHIa-
UM U 3aMEYaHMAM IPErnoiaBaresiei, BEAYIINX ayIUTOPHBIC 3aHATHUS 110 TUCLUILINHE

B npouecce npoBeneHusI NPaKTUYECKUX 3aHATHIA MPOUCXOAMUT 3aKpeIUIeHUe 3HAHHM, (op-
MHUPOBaHUE YMEHUI U HABBIKOB IPUMEHEHHSI PA3JIMYHBIX METO/IOB PELICHUs CTAHIAPTHBIX MaTeMa-
TUYECKUX CUTYyaLUH.

CamocrosTenpHy0 paboTy HEOOX0IUMO HAYMHATh C YTCHHSI JICKITUH U YYEOHUKOB.

B mporiecce KOHCYIbTAIUM C MpernoaaBaTeseM 00yJarouicsl BBIACHAET HaJMuue Ipo0OenoB
B 3HAHUAX U CIIOCO0AX PeIIeHUsl Pa3HbIX CUTYalHi.

Pabora ¢ nuTepaTypoil sABIsSeTCS BaXHEUIIMM 3JIEMEHTOM B TOJYYEHUU 3HAHUHN 1O TUCIIH-
muHe. [Ipexne Bcero, HE0OOXOAMMO BOCIIOIB30BATHCS CIIUCKOM PEKOMEHIyeMOM MO JTaHHOM JucC-
LUIUIMHE JTUTEPaTypol. /[onoaHUTENbHBIE CBEIEHNUS 110 U3YYaEMbIM TEMAM MOYXHO HAWTH B MEPUO-
nuyeckoit meuatu u MIHTEpHETE.

[IpenycMOTpeHO MpOBEACHUE ayAUTOPHBIX 3aHATUH B BUIE Pa3HOOOPA3HBIX TPEHHUHIOB U
CUTYyaIui oOIIEeHUS B COYCTAHUH C BHEAYIUTOPHOU pabOTOM.
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Ipuioxenne 2

AHHOTAIUA

padoueil mporpaMMbl TUCHMILIMHBI
MaTtemaTuka

1. Heab u 32724 JUCHUTIMHBI

Llenpro M3y4deHNs MUCHUILIMHBI SBIISETCSA: 3HAKOMCTBO OOYYAIOIIMXCS C MECTOM M POJIBIO
MaTeMaTHKHd B COBPEMEHHOM MHpPE, MHUPOBOH KyJIbTYpe W UCTOpHM; (POPMUPOBAHHE JUYHOCTU
00y4JaloIMXCsl, Pa3BUTHE MX WHTEIUICKTa M CIIOCOOHOCTEH K JIOTMYECKOMY U alTOPHUTMHUYECKOMY
MBIIIICHHIO.

OOy4eHne OCHOBHBIM MaTeMaTHYECKUM METO/aM TpecieyeT Lesb Pa3BUTHS CIIOCOOHOCTEH
OPUMEHATh CUCTEMY (DYHIAMEHTAIbHBIX MAaTeMaTHUECKUX 3HAHMM s uAeHTU(UKauuu, Gopmy-
JMPOBAHMSA U PEIICHUS TEXHOJIOTHYECKUX MPo0iIeM B 001acTH NpodecCHOHaTbHON AeATEIFHOCTH, a
TaKXe OCYIIECTBIATh MOUCK, XpaHeHUe, 00padoTKy M aHaIU3 MHPOPMALUU U3 PA3IHMYHBIX UCTOY-
HHKOB H IIPECTABIIATH €€ B COOTBETCTBYIOIIEM BUIE

3amaun JUCUUIUIMHBI COCTOST B TOM, YTOOBI HAa IPUMEpPAX MAaTEMaTHUYECKUX IOHATUH U Me-
TOJIOB MPOJAEMOHCTPUPOBATH OOYYAIOUIMMCS JCHCTBHE 3aKOHOB MaTE€pPHAJIbHOI'O MHpPA, CYIIHOCTb
HAYYHOTO IOJIX0/1a, CIeUU(PHUKY MAaTEMaTHKH U €€ POJib B HAyYHO-TEXHUYECKOM IIPOTpecce, a TaK-
&Ke co3aaTh PyHAaMEHT MaTeMaTHYECKOro 00pa3oBaHus, HEOOXOAUMBIN IS pa3BUTHUS Ipodeccro-
HAJIBHBIX KOMICTEHIIMN U JUIS U3yYECHUS MOCIIEeTYIONINX TUCIIUTUINH.

2. CTpyKTypa IMCUHUIIHHBI

2.1 PacnipeneneHue TpyIOEMKOCTH O OTACIbHBIM BHJIaM yYEOHBIX 3aHSATHU, BKJIIOYAs CAMOCTOS-
TenbHyIo padory: JIk.-18 yac., [13-30 yac.; CP-546 uac.
OO6mas TpyA0eMKOCTh JUCIUIUIMHBI cocTaBiisieT 612 yaca, 17 3a4eTHBIX €IUHUIL

2.2 OCHOBHBIE pa3JieNbl TUCIUITIIHBIL:

1. Jluneiinas u BeKTOpHas anredpa
2. MaTemaTH4eCKnl aHAJIN3
3. Teopus BeposTHOCTEH 1 MaTeMaTHYECKasi CTATUCTHKA

3. Illlanupyemble pe3ybTaThbl 00yUeHHs (epeyeHb KOMIeTeHIN i)
[Tponecc n3yueHust JUCUUIUIMHBI HAIIPaBJIeH Ha (POPMUPOBAHUE CIETYIOIUX KOMIIETECHIIMNA:

OIIK-4 ciocoOHOCTBIO K CaMO00Opa30BaHUIO U MCIIOIB30BAHUIO B MPAKTHYECKON JEATEITHHOCTH
HOBBIX 3HAHHUU U yMeHHﬁ, B TOM 4YUCIIC B OGH&CTHX 3HaHI/II>'I, HCMMOCPCACTBCHHO HC CBA3aHHLIX CO
chepoit mpodheccnoHaIbHOM ASSITEIIBHOCTH

OIIK-5 crmocoOHOCTRIO HA HAYYHOH OCHOBE OPTaHW30BATh CBOUM TPYI, CAMOCTOSITEIHHO OIECHU-
BaTh PE3yJIbTaThbl CBOCH NEATEIBHOCTH

4. Buabl NPOMEKYTOYHOM aTTeCTAIlMM. 3a4eT, DK3aMEH.
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Ipunoxenune 3

IIpomoxon 0 0ononHeHUAX u UMEHEHUAX 6 padouell npozpamme
na 20__ -20 yueonwlit 200

1. B paGouyto nporpammy 1o IUCHUIUITMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto mporpaMMy 1o JUCIMILIMHE BHOCATCS CIEIYIOIUE U3MEHEHUS:

[IpoTokon 3acenanus xadenpsl MaTeMaTuKi Ne_ OT «___ » 201 r,
(paspabomuuk) - -

3aBenyrounii kadenpoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

®OHJA ONEHOYHBIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH IO AUCHUITJIMHE

1. Onucanne GpoHIa OLIEHOYHBIX CPEACTB (MACIOPT)

Ne DjleMeHT ®OC
KOMIIe- KOMIIe- Paznen Tema
TeHIIUHN TeHIINH
OIIK-4 | crioco06- 1.1.Martpwuiipl, OCHOBHBIE TIOHATHS, BUIBI MATPHIL, AeWcTBUA | TecT
HOCTBIO K ‘E HaJl MAaTpUaMM.
caMo006- §‘ 1.2.0npenenurenu 2-ro u 3-ro HOPAAKOB, HX CBOWCTBA 1 Tecr
pasoBa- 2 ] BBIYHCIICHHSL. _ _
HHIO | ; & 1.3.CucTeMbl TMHEHHBIX aNreOpanyecKux ypaBHEHHH, OC- Tect Konrpois-
— = © | HoBHBIE MOHATHS, Popmybl Kpamepa, meton ["aycca. Has pabota
£ & | 1.4.Bextopsl, ocHOBHBIE ToHsATHA. CHcTeMa KoopauHat Ha | Tect
30BAHUIO ’E MpsIMOM, Ha TUIOCKOCTH, B TIpocTpaHcTBe. JIuHelHble onepa-
B IpaK- . é IIMM HaJ| BEKTOPAMH, UX CBOMCTBA.
Tadeckon | 1.5.CkansipHOe, BEKTOpPHOE M cMeliaHHoe npousseneHue | Tect KoHTpob-
ACATEIIb- BEKTOPOB, X CBOMCTBA U BBIUUCIICHHUE. Hast paboTa
HOCTH 2.1.®yHKIUS, OCHOBHBIC MOHSTHSA, CIIOCOOBI 3amaHus, npe- | Tect
HOBBIX nen (GYHKIMH, MAaTeMaTHYECKUEC HEOMPEACICHHOCTH U UX
3HAHUU U pacKphbITHE.
yMEHHH, B 2.2.beckoHeuHo Manbie (DYHKIWMU, UX cpaBHEeHue, 1-it u 2-it | Tect
TOM YHC- 3aMeyYaTeNbHbIC MPEJCIbl, TAOMUIA SKBUBAJICHTHOCTEH U e¢
1€ B 06- MIPUMCHEHUE.
TACTSX 2.3.01HOCTOpPOHHHE TMPEICIbl, HENPEPBIBHOCTh (GyHKIuU. | Tect
HAHH, AcuMIITOTHI TpaduKa QyHKITUH.
2.4.3amaun, MPUBOASIIUE K TIOHATHIO IPOM3BOAHOM. [Tpous- | Tect
Herocpen BOIHAs (YHKIHHU, ONpEJeSICHue, TeOMETPUUSCKHA 1 Mexa-
cpen- HAYECKHUI CMBICII TPOU3BOTHOM,
CTBCHHO 2.5.ITpaBuna nuddepeHInpoBaHis, NPOU3BOHAS CI0XHOMH | TecT KOHTpPOIIh-
HE CBil- GyHKIMH, TabIKIA IPOM3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX | Has paboTa
3aHHBIX g d)yHKLIPIfI.
co f(i)e- § 2.6.I1pon3BOAHBIC BBICIINX MTOPSIIKOB. Tect
pou 1po- < 2.7.0cHOBHBIC T€OpEeMBI quPepeHINATLHOTO HCUHUCICHUS Tect
(heccuo- ’E 2.8.HeoOxomumble M 1OCTATOYHbBIC YCIOBUS MOHOTOHHOCTH | Tect
HAIBHOM 3 1 SKCTpeMyMa HyHKITUH
JeATENb- E 2.9.BBIIyKJIOCTh, BOTHYTOCTb, TOUYKM Ieperuba rpaduka | Tecr
HOCTH g pynKun.
:}é 2.10.AnropuTt™ nccnenoBanus (GyHKUMH U noctpoeHue Ma- | Tect UHauBuay-
s KeTa ee rpaduka. aJbHOC 3aJIaHKe
OINK-5 | croco6- N 2.11 . ®ynkumu, 3amaHHbie HesBHO. KpuBbie 2-ro mopsaka: | UHauBHIyanbHOE
HOCTBIO OKPY>KHOCTB, JUTUIIC, TUIIepOOIa, mapadoa. 3aJlaHKe
Ha Hayu- 2.12. ®yHKIMA HECKOJBKUX MEPEMEHHBIX, OCHOBHBIC TOHS- Tect
N TSI, 00JIACTh ONPEICIICHUS], TCOMETPHUUCCKUI CMBICIL.
HOM 0C- 2.13.YactHeie mpou3BomHbIe 1-ro0 m 2-ro mopsaka, | Tect MumuBumy-
HOBC Op- HauOonbiiee 1 HanmMeHbIIee 3HaueHHE (YHKIUU IBYX I€- | allbHOE 3a/IaHUC
rafmso- pPEMEHHBIX B 00JIACTH.
BaTh CBOU 2.14.HeonpeeneHHslii MHTErpall, ONMpeeieHne, CBOWCTBa, | Tect
TpyAa, ca- Ta0JIMIIa OCHOBHBIX HHTETPAJIOB.
MOCTOS- 2.15.0cHOBHBIC METOIBl WHTETPUPOBAHHS: IO dYacTsM H | Tect
TEIIBHO II0JICTAHOBKO.
OLICHHU- 2.16.PanonanpHbIc 1poOH, OCHOBHBIC MOHsTHA. IIpocteii- | Tect
BaTh pe- e JApoOu, UX MHTErPUPOBaHHE. AJITOPUTM UHTETPUPOBaA-
3y/IBTaTHI HUSI PALHOHAJIBHBIX POOEii.
cBoeil 2.17. MlaterpupoBaHre HEKOTOPBIX UPPALMOHAIBHBIX U TpH- | MHIAMBHIyaIbHOE
eSITEIb- TOHOMETPUYECKUX qzyHKuHﬁ. U 3aganue Tect
HOCTH 2.18.0npeneneHHbIl HHTErpall:  ONpejielieHne, CBOHCTBa, WunuBuayansHoe
¢dopmyna Herotona-JIeiiOHUIIA, METOIBI HHTETPUPOBAHUSL. 3amanue Tecrt
2.19.T'eoMeTpuUecKUe MPUIIOKEHHS ONPEI-0r0 HHTErpaa. Tect
2.20.lucdpepenumanbable ypaBHEHUs, OCHOBHBIE INMOHATHSA, | VHIMBHIyansHOE

muddepeHnmansHble ypaBHeHHsT 1-ro mopsiKa ¢ pa3aesieH-
HBIMU U Pa3AeSIIOIUMUCS NIEPEMEHHBIMU.

3amanue Tect
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2.21.0nHopoaHble u uHeiHbIe quddepeHnranbHbIe ypaB- Tect
HeHus 1-ro nopsinka. Juddepenmanpabie ypaBHeHus bep-
HYJUIH.
2.22.Teopusi JIMHEWHBIX OAHOPOIHBIX MG epeHnnanbubx | Tecrt
YpaBHCHHU 2-TO MOPSAAKA C TOCTOSHHBIMH KOX(pHUIIMCHTA-
MHU.
2.23.Teopust NUHEHHBIX HEOAHOPOAHBIX aupdepeHiuans- | Tect
HBIX YPaBHEHUH 2-TO MOPSAKA C MOCTOSHHBIMEA KOd(pduum- | MHIuBUIYyanpHOE
CHTaMH. 3aJlaHue
3.1.DmeMeHTHl KOMOMHATOPUKH: OCHOBHBIC ompexaeicHus, | Tect
= J(Ba MpaBuia KOMOMHATOPHKU.
5 3.2.Cityyaiiibie COOBITHS, MX BHIBI, KJIIACCHYCCKOE ompere- | MHAMBUIyaaIbHOE
E JICHUE BEPOSITHOCTH COOBITHSI. 3ajanue Tect
5 3.3.Anrebpa cobbrtuii. [IponsBeneHne u CyMMa COOBITHIA Tect
q§ 3.4.®opmyiaa MOJHON BEpOSITHOCTH M (hopMyJisl baiieca. Tect
g o 3.5.HeszaBrucruMBbIC TIOBTOPHBIC HCIIBITAHMS. Tect
= 2 3.6.Cnyuqaitnas BennunHa. OcHoBHble moHsTHs. DyHkums | MHAMBUAYaTbHOE
>§ ;’ pactpezeneHus U QyHKIUS IUIOTHOCTH pacTipesieNeHus. 3amanne Tect
g & | 3.7.YncnoBbie XapaKTepPUCTUKH CIy4aiHOH BennumHbl. 3a- | Tect
E 5 | KOHBI pacnpe/ieseHus: HelPEPbIBHOM CITy4ailHOW BEJIMYMHBI.
3 3.8.IIpeamer u 3amaum marematuueckor crartuctuku. Oc- | Tect
2 HOBHBIC 00BEKTHI U ToHATHS. COOp MHpOpPMAIUK U TIEPBUY-
E Hast 00paboTKa BBIOOPKH. _
S 3.9.Crartucruueckue OLECHKU IapaMeTpoB reHepansHoi co- | Tecr
= BOKYIHOCTH
o 3.10.Craructnueckue pacueTsl B npodeccrnonanbHo chepe | MHnuBuayansHoe
3aJiaHue

2. Onucanue noka3areseil 1 KpUTepHeB OLIEHUBAHUA KOMIETeH it

Tak KaKk TeKyIIUi KOHTPOJIb MPOBOAUTCS B (popMe TeCTUPOBaHMS U MpeJHa3HAYCH AJIS TPOBEPKH 3HAHUN
caMMMU 00y4aroLIMMUCS, TECT MOXKET OBITh 3aUTEH WIN HE 3auTeH. B nanpHeleM cTyJeHThl MOI'YT IIOBTO-
PUThH MOIIBITKH BBIIIOJHUTB TECT MO TOH TeMe, Te OblIM 00HApY>KEHBI IPOOETIBI B €T0 3HAHUSIX.

IloxazaTrenun Onenka | Kpurepun
3HaTh Jemon-
OIIK-4 CTpUpPYET
- BUJIBI U CICHU(DUKY HCTOYHUKOB TOCTOBEPHON MaTeMaTH4ecKkoit HHpopManun, (y4eOHHKH, Goltee
y4eOHbIe MOCOOUS, KOHCIICKTHI JICKLUil, HHTEPHET, HAy4YHbIC CTATHH). [TOJIOBH-
OIIK-5

HBI [TOKa-
- OCHOBHBIC MaTeMAaTHYECKHE MTOHATHS U METOIBI HCCIICI0BAHMS, CIICIU(PHKY MAaTeMAaTHISCKHUX .
CHMBOIJIOB. 3auTte- 3aTCJICH
0COOCHHOCTH IPHMEHUMOCTH OCHOBHBIX MATEMAaTHYECKUX MOHATHH H METOOB HCCIICIOBAaHUS B HO Ha ftocra-
Pa3HBIX HAYIHBIX 00JIACTSX. TOYHOM U
YMmerb BBICOKOM
OIIK-4 YpOBHE
-HCTIOJIb30BATH PA3INYHBIC HCTOYHHKN HH(OpMAIMHU B CBOeH paboTe.
OIIK-5
- OCYIIIECTBIIATH IICJICHATIPABICHHBIN MOUCK MATEMATHUECKOM HH(POPMAIMH; TPOBOIUTH aHAIIHU-
THYECKHE 0030pBI HHPOPMAIMHU: CTPYKTYPHPOBATH, MUHUMH3HPOBATh, BBIICISIThH TIIABHOE,
YCTaHABIIMBATH CBA3U MEKy OA30BBIMH 3JIEMEHTAMH.
- TPaMOTHO TIPUMEHSATH OCHOBHBIC MATEMATHYCCKUEC CHMBOJIBI, TIOHSTHSI 1 METOIbI HCCIIEI0BA-
HUSL. Hemon-
- Ha OCHOBE HAWJCHHOW MH(pOPMALUK BEIOKPATh ONTHMAJIBHBII CIIOCO0 pelIeHNs] MaTeMaTHye- CTpHpyeT
CKOM pOOIEeMBI MK 33]1a41; aHAJM3UPOBATh ITOJYYCHHBIC PE3yJIbTAaThl M IeJlaTh Ha UX OCHOBE 6OIIb-
BBIBOJIBL. LIMHCTBO
gJII;I?ZT ’ Hesa- | Donoate
- IpreMaM¥ BH3yaIu3alini HHGOpMAIMK: TPEeICTaBICHIE B BUIE IPadUKOB, CXeM, TaOIIHIL. yreno | o0 18
- TEXHUKAMH BBIMOJHCHHUSI PACYETOB W BBIYMCIICHHI, HABBIKAMHA MAaTeMATHYECKOW 0OpabOTKH HenocTa-
PE3yJIbTaTOB M3MEPEHUI ¥ BBIYMCIIEHUI, IPEICTABIIEHUS PE3yIbTATOB B TPEOYEMOM BHJIC. TOUHOM H
OITK-5 KpaiHe
- HaBBIKAMU PEIICHNUS 3a/1a4 U3 Pa3HbIX 00IacTeil MaTeMaTHKH. HU3KOM
- HaBBIKAMH HCIIOJB30BAHMS W3MEPUTEIBHBIX M BBEIYMCIUTENBHBIX YCTPOWCTB, HMHPOPMALMOH- YPOBHE
HBIX TEXHOJIOTHH Ul BBILOJIHEHHS PAacdeTOB, BEIYHMCIICHUH, COCTABICHUS M O(QOPMIICHUS pe-
3yJbTaTOB PEIICHNS 3a/1ay.
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@doHa TECTOBBIX 3aJaHUH
IO AUCHUIIIINHE
b1.5.11 Maremaruka

TEMATHYECKASA CTPYKTYPA TECTOB

N Haumenosanue N
Tema 3agaHus
pasaena panena 3a/1aHUSA
1-3 JleficTBuUs ¢ MaTpuLIaMK
4-6 Brruucnenue onpenenureneit
7-9 Peiierne cucteM TUMHEHHBIX anreOpandeckux ypaBHEHHM
MATPUYHBIM METOJIOM.
JIuneiinaa u 10-12 Pewienne cucreM NMHEHHBIX anreOpanyeckux ypaBHEHHN
1. BEKTOpPHAA aJ1- MeTogoM ["aycca.
reépa 13-15 Basuc Ha mnockocTu U B IpocTpaHcTBe. PaznoxeHnue Bek-
Topa o 6azucy
16 -18 CKaJsIpHOE MTPOU3BEACHNE BEKTOPOB
19-21 BekTopHOE POM3BEICHUE BEKTOPOB
22 - 24 CMeNnIaHHOe MPOM3BEICHNUE BEKTOPOB
25-28 0 0
PackpbiTHE HEONPEICICHHOCTEH BHIA 0 , ®©, 0—©
29-30 P . 1”
ACKPBITHE HEONPEICJICHHOCTEH BH/Ia .
25-30 IIprMeHCHHE SKBUBAJICHTHBIX BEIIMYKH IIPH BHIYUCIICHUU
pe/IeIioB
IIpousBoiHbIe
31-33 Tabswia HeoIpeACICHHBIX HHTETPAIOB
34-36 IMoxsenenue mox 3Hak audHepeHInaia, HHTCrPUPOBAHNE
0 4acTIM
38-39 HuTerpupoBaHie pannoHaIbHBIX APOOCH
40-42 HHTErprpOBaHHE TPUTOHOMETPUICCKHUX BBIPAKCHUI
43-45 Brraucienue onpeneaeHHoro nHTerpaia
2 MareMaTH4YeCcKHUii 46-48 Haxosxnerne mmomaneit miockux Guryp
aHaJIu3 49-51 HaxosxneHne IIiH OyT TUIOCKUX KPHUBBIX
52-54 Haxoxaerne 00beMOB Tel BpaleHUs
55-57 HecoOcTBeHHBIN HHTETpAT
58-63 BhIunciieHHe YaCTHBIX MPOU3BOIHBIX.
Jnddepennman GyHKIMM ABYX MEpeMEHHBIX
64-66 KacaTenpHast IIIOCKOCTh M HOPMAJTh K IIOBEPXHOCTH
67-69 CkasipHoe moJjie. ITpon3BoiHast 10 HAIPABJICHHUIO.
70-72 DkcTpeMyM GYHKIMHU IBYX IEPEMEHHbBIX
YpaBHEHUs ¢ pa3IeISIOIIUMHKCS IEPEMEHHBIMH
OpnHOpOIHBIE YPaBHEHUS
73-77 JIuHeliHble ypaBHEHUS
YpaBHEHUsI, IOMYCKAIOIINE MOHWKEHHE MOPsI/IKa
Jluneitapie qudd-pie ypaBHEHUS C TOCT-MHA Kod(hd-eHTaMHU
Merto/1 BapHalMy MPOU3BOJIBHBIX MOCTOSHHBIX
21,31 Dj1eMeHTh KOMOMHATOPHKH
Teopﬂi[ BEpPOAT- 11541?'3_;111' Anrebpa coObITuit
HOCTEM M MaTe- 5.1,6.1,10.1 BepostHOCTh cOOBITHS
3. MaTuyeckasi cTa- =
THCTHKA 9.1,12.1,19.1, | Cnyuaiinas BenTUYMHA
(Atorosebiit TecT) 201 —
7.1,81,14.1, 3J1eMEHTBI MATEMATHYECKOIN CTAaTUCTUKH
15.1,16.1,17.1

TecToBbIE 3aaHNS

3aualme 1. BI)I6paTL OJHWH BapHaHT OTBETA U3 NPECAJIOKCHHOTIO MHOXKCECTBA

Eciu marpuna A umeet pa3sMepHOCTh 4x 3, Matpuna B umeer pasmMepHOCTb 3x4 , TO
BapHWaHTBI OTBETOB!:
1) MX MOXHO CIOXHTh 2) MX MOKHO IEPEMHOXHUTH  3) y MaTpHIlbl A CyIecTByeT oOpaTHas
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33[13]-[148 2. BI)I6paTL OJHWH BapHaHT OTBETA U3 NPECAJIOKCHHOTI'O MHOXKCCTBA

-3 -1 3 5
A= 3 B=
Ecmu matpuna , MaTpuna , TO UX TIPOU3BEICHUC
BapUaHThl OTBETOB:
-9 -5 -9 -18 0 -4
AB=lo o A=l ) 713 6
1) 2) 3)
3ananme 3. BBIOpATh OJIMH BapUAHT OTBETA U3 MPEII0KEHHOTO MHOXKECTBA
1 4
-2
Ecnu matpuna , TO €e KBajpar
BapHaHTbI OTBETOB!:
e 7 12 e (116
1) -6 -4 2) MaTpUIly HEJIb3sl BO3BOJIUTH B KBaIpar 3) 4 4

3ananue 4. BEIOpaTh OJMH BapHAHT OTBETA U3 MPEJIOKEHHOTO MHOXKECTBA

Onpenenurens CyIECTBYeT:

BapHaHThI OTBETOB:

1) ToJIBKO AJIst KBaZIpaTHBIX MaTpULl 2) JUIS HPOWU3BOJBHBIX MATPHUIl 3) TOJBKO ISl MATPHIL BTOPOTO U TPETHETO
HOPSIAKOB

3amanue 5. BEIOpaTh OJJMH BapHaHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
VYkakute BepHYyI0 GopMyIty:
BapUaHThI OTBETOB:

a b a b a b
OI=ad+bc: d:ad—bc OI=ac—bd
y 1€ 2 1€ 3 I
3axanue 6. BLIOpPATH OJJMH BAPUAHT OTBETA U3 MPEIOKEHHOTO MHOMKECTBA.
~3 -4
1 :
Onpenenuresb MaTPUIBI paBeH BapHUaHTHI OTBETOB: 1) -22 2) -14 3) -27

33H3Hl/le 7. BI)I6paTL OJWH BapHaHT OTBE€TA U3 NPECIJIOKCHHOIO MHOXKCCTBA

5 1 -1 2
A=l —1) P7le 4
Ilycts -, . Torpa pemeHneM MaTpuYHOTO ypaBHEHUS X +2B = A gpnsercs
MaTpuIa
BapHaHTbI OTBETOB!:

5 1 7 -3 -7 -8
X = X = X = = 0
D -1 -9 2 -9 -9 3
3auaﬂne 8. BLI6paTL OUH BapI/IaHT OTBETA U3 HpeZIHO)KeHHOFO MHO>XXECTBaA

Haiitu cyMMy 3JIeMEHTOB IIEPBOTO CTOJIOIA MATPHIIBI C=A-3B , TIe ,
BapUAHTHI OTBETOB:
1) -2 2) 0 3) 5 4) -1

3aganme 9. BEIOpATh OJTUH BAPHAHT OTBETA U3 TPEATIOKCHHOTO MHOKECTBA

5 1 -1 2
Myers 3 -1 , 6 4

Torpa pereHneM MaTPUIHOTO YPaBHEHHS X-3B=A SABIISICTCA MaTpHUIIA
BapHUaHTbl OTBCTOB!
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_ -7 -8
2 7 X 7 3 X

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

3ananmue 10. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIIOKESHHOTO MHOKECTBA
Ecmm meromom ["aycca matpuma cucteMsl (03 TIpaBBIX gacTell) MpuBeeHa K BUIY

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

BAapHUAHTBI OTBCTOB!
l) BBOJUTCs OHA CBO60,HHaH HCHU3BCCTHAA 2) BBOIATCA TpU CB060L[HI>IC HCU3BCCTHBIC
3) TaKas CUCTEMa HE MOKET UMETh PCIICHUC 4) BBOJATCA IBC CBO60,HHI>IC HCU3BCCTHBIC

TO:

33[13!-[[/18 11. BI)I6paTI> OJIH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTIO MHOXKCCTBA

2x+3y—-z=1
SX+y+2z=3
3X—-2y+3z=4
HJ‘IH PEIICHNA CUCTCMBI MOXHO IPUMCHUTD:

BapHaHThBI OTBETOB!:
1) meron 'aycca 2) marpuunsnii Mmeton  3) meton Kpamepa

3aganme 12. BBIOpaTh OJMH BApUAHT OTBETA U3 MPEUIOKECHHOTO MHOKECTBA

CHuCTeMbI TMHEWHBIX YPABHCHUM, Y KOTOPHIX YUCIIO HEU3BECTHBIX HE PABHO YMCITYy YPABHCHHMA, PEIIAIOTCS:
BapHaHThBI OTBETOB!:

1) metomom 'aycca  2) meromom Kpamepa 3) MaTpudHBIM METOAOM  4) BOOOIIE HE PeIIaloTCs

3ananme 13. BEIGPATH OIMH BAPUAHT OTBETA U3 TIPEIOKEHHOTO MHOKeCTBa. ba3HC B IPOCTpaHCTBE 00pa3y-
IOT: BapUaHThbI OTBETOB:
1) Tpu TMHEHHO HE3aBUCUMBIX BEKTOpa  2) TPHM KOMIUIAHAPHBIX BEKTOpPa 3) TPH HEKOMIIAHAPHBIX BEKTOpa
3anganne 14. BBIOpaTh OJMH BApUAHT OTBETA U3 MPEUI0KEHHOTO MHOXKECTBa. OOpa3yroT JId BEKTOPHI
a=2i- 3J u b =5 -] 6a3uc Ha mIockocTu? BAPUAHTEL OTBETOB:
1) mer 2) na  3) HY>KE€H TPETUI BEKTOp

33}13Hl/le 15. BLI6paTI> OJIMH BapuaHT OTBETA U3 NPECAJIOKCHHOTIO MHOXKCCTBA

Ipu kakux & wu p BEKTOPHI a(2,a,-3) ; b(5,6,6) OyIyT mapaienbHbI?
BapUaHTHl OTBETOB:

3ananmue 16. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIIOKECHHOTO MHOKECTBA

a-b=ab +a,b, +a,b,
®opMyna BEIYUCIIEHUS CKaJISIPHOIO IPOU3BEIECHUS MIPUMEHSETC:

BapHaHThI OTBETOB: 1) TONBKO B OPTOHOPMHUPOBAHHOM 0Oazuce 2) B m000M Oasmce 3) HE 3aBHCHT OT 0Oa3mca

3aganue 17. BRIOpaTh OAWH BapHaHT OTBETA U3 MIPEUIOKEHHOTO MHOXKECTBA

Haiitu xocuHYyC yrila Mex1y BEKTOpaMu a=21—j+4k b=1+2]-3k
BapUaHThl OTBETOB:

12 12 12
1y V21414 y V2lA14 5 19414

3ananmue 18. BEIOpaTh OJJMH BapuaHT OTBETA U3 MPEIOKESHHOTO MHOKECTBA
Kakue nmapel BEKTOPOB NEPIEHAUKYIISIPHBI?
BapHUaHThl OTBETOB:

y 8(4-31). b(BL-9) , a(2-31), b(13) ,&23-D, b21-3

3)

33[13]-[148 19. BI)I6paTL OJIMH BapuaHT OTBETA U3 NPECAJIOKECHHOTO MHOXKCCTBA
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5(0{,1, 2)1 6(_1’ ﬂ’ 6) PaBHO HYJIIO MPHU

BekropHoe npon3BejieHIe BEKTOPOB
BapuaHTbI OTBETOB:

azl, p=-3 a:—l, p=-3 a:—l, p=3

1) 3 2) 3 3) 3

33H3Hl/le 20. BI)I6paTI> OJIMH BapuaHT OTBE€TA U3 NPECAJIOKECHHOTIO MHOXKCECTBA

a(4,-31), b(0.13)

BekropHoe npon3BejieHHe BEKTOPOB
BapHaHTBI OTBETOB!:

o o -100-12j+4k 5 —107 +12]+4k

3ananme 21. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIIOKESHHOTO MHOKECTBA

J1J1s1 BEIYHCTICHUS] BEKTOPHOTO MPOU3BEICHHUS BEKTOPOB MPUMEHsIETCsl opMyIa;
BapHaHThBI OTBETOB!:

paBHO

Od

i ] k
ixb=la a, a . laal Jaal _a a
bl b2 b3 é:XbZi 2 3_j 1 3+ 1 “2
) . b b b, b,| o, b,| |, b,

33H3HH8 22. BI)I6paTI> OJIMH BapuaHT OTBETA U3 NPECAJIOKECHHOTIO MHOXKCCTBA

UtoOBI MpoBEepUTH, OYYT JIM BEKTOPHI KOMIUIAaHAPHBI, HA/I0 UCIIOIH30BaTh: BAPUAHTHI OTBETOB:
1) X BEKTOpHOE MIPOM3BEICHNE 2) HMX CMEIMIaHHOE MPOU3BENIeHNE 3) UX CKAIAPHOE NMPOU3BEICHNE
3ananme 23. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIOKESHHOTO MHOKECTBA

Bekrops a(@1—2), b(231), ¢(-25-3)

BapuaHTBI OTBETOB: 1)-2 2)2 3)0
33[13HI/Ie 24, BLI6paTL OJIMH BapuaHT OTBETA U3 NPCAJIOKCHHOIO MHOXKCCTBA
VYKaxure onpeaeraeHne CMEIaHHOTO IPOU3BEICHHUS BEKTOPOB

BapHWaHThBI OTBETOB!:

5 X b=ab, +a,b, +a,b,

KOMIUTaHApHBI Tpu & | paBHOM

B i ]k & a 84

dxb=la, a, a, abc=|b, b, b,

) a-b=|a|-‘b‘-cos<o ) abc:‘axb‘c 3 b, b, b, 2) C, C G
x> —4

3ananme 25. BEIOpaTh OJMH BapUaHT OTBETA U3 MPEIIOKEHHOTO MHOXKECTBA. BBIUNCIUTD 2 X—2
BapuaHTBI OTBETOB: 1) ®©  2) 2 3)4 4)0

3amanme 26. BLI6paTL OJIMH BapHaHT OTBETa U3 IIPEII0KEHHOI0 MHOKECTBA. Brranciauthb x>-6 X+6
BapuaHTBI OTBETOB: 1) ®©  2) -12  3) 12 4) 6

lim x> —4x-12
2
3ananme 27. BEIOpaTh OJUH BapUaHT OTBETA U3 MIPEIOKEHHOT'O MHOXKECTBA. BBIUNCIUTD -6 x° —3x-18
1 8 1
BapuaHTBI OTBETOB: 1) — 2) — 3) —— 4) 1
18 9 2

33)13]-[148 28. BLI6paTI> OJH BapHaHT OTBETA U3 NPCAJIOKCHHOTO MHOXKCCTBA
Vkaxure OIIPEACIICHUEC SKBUBAJICHTHBIX 0OECKOHEYHO MaJIbIX npu X—a . BapI/IaHTI:I OTBECTOB:
- a(x . a(x .

- |Im£=l N |ImM:0 |Im@:oo
1) a(x) = B(x) ecmn B(x) 2) a(x) = f(x) ,ecomm AX) 3) a(x) = ﬂ(X), ecn 7 B(X)
33[13]-[148 29. BI)I6paTI> OJIMH BapHaHT OTBETA U3 NPECAJIOKCHHOIO MHOXKCCTBA. Kakwne u3 BI)Ipa)KeHI/Iﬁ HEBCPHLIC!:

H ~ X ~ ~ X ~
HSINXZX oy X7 e =12 x oy X250 X=X 0 x>0 e =Xy X0

BapUaHTBI OTBETOB: 1)B,c  2) a,B  3) a, ¢ 4)B, ¢

3allﬂﬂﬂe 30. BI)I6paTI) OJIMH BapHaHT OTBETA U3 NPECAJIOKCHHOIO MHOXKCCTBA. Kakue u3 BI)Ipa)KeHI/Iﬁ HEBCPHLIC!:
X ~ 1 ~ ~ X ~
2) € =X oy X0 pysinx=x o, X7 o WXEX 0 x50 e -1=x 4, X—>0



BapHaHTHI OTBETOB: 1) B,c 2) a,B 3) a, ¢ 4)B, ¢

dx
o 2
3aualme 31. BLI6paTL OJUH BapI/IaHT OTBE€TA U3 npeanomeHHoro MHO>XKECTBA. HaI/ITI/I I/IHTeraH X"+ 4X + 8

1 X+ 2 lln(x+2)+2+c

2 —arctg——+C
BAPUAHTHI OTBETOB: 1) In|x* +4x+§+C 2) 2 2 3) 4 |(x+2)-2

dx

2
3aganue 32. BHIOPaTh OMH BAPHAHT OTBETA M3 MPEIOKEHHOro MHOKecTBa. Haiiti narerpan = X+ 2X+6

1, |(x+1)—+/5
—ln( ) +C iarctgx_—l—l_kc

, RSO A el
BapuaHTHI OTBETOB: 1) Injx* +2x+6+C 2) 2 (x+1)+\/§ 3) \/g \/E

J' dx

y (2+4x)*
3auaﬂne 33. BLI6paTL OJIMH BapHaHT OTBETA U3 NPECAJIOKECHHOIO MHOXKCCTBA. HaI/ITI/I I/IHTGI‘paJ'I
BapHWaHThBI OTBETOB!:

@+ o @7 o @447

+C 3
) 5 ) 3 3 2 9 In| (2+4%)°|+C

33H3HH8 34. BI)I6paTI> OJIH BapHaHT OTBE€TA U3 NPECAJIOKCHHOTIO MHOXKCCTBA

. fcoszx-sinxdx
Hcnonw3ys meroxa moaseaeHus mnoj 3uak nuddepeHiuana, HauTu

BapHUaHTbl OTBCTOB!

3 a2 3 3 3
cos® X sin® x cos” X cos” X cos” X
: +C -(-cosx)+C +C - +C
1y 3 2 2 3 3 3 4) 3
33[13!{[/18 35. BI)I6paTI) OJUH BapI/IaHT OTBE€TA U3 HpeﬂﬂO)KeHHOFO MHO>KECTBaA
tg * x dx
o 2
Hcnonp3ys MeToa moaBeAeHUs o1 3HaK auddepenimana, Haiitu - COS™ X
tg° X tg°x

+C 2 +C
5 3 In‘cos x‘+C 2 5

4tg°x+C

BapHaHThI OTBETOB: 1) 2)

3ananmue 36. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA
4
In” x dx

Hcnonb3yst MeTo oABEICHUS 110 3HaK AuddepeHinana, HanTiu X
In® x In® x 1

+C +C 2-—-Inx+C

BapUaHTEI OTBETOB: 1) Inx+C 5 5 3) 4 X

3aganne 37. BBIOpATh OJIMH BApPUAHT OTBETA U3 MPEUIOKEHHOTO MHOKECTBA
3x% +2
i 2x* -3 :
Haiitu nenyto gactb apo6u BapuaHThI OTBETOB: 1) 3 2)
3ananmue 38. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIOKESHHOTO MHOKECTBA
X* +3x+2

2 2
YKaKUTEe BEPHOE pasioKeHUe Apooun X“ (X" +5X+7) . BapUaHTHI OTBETOB:
X*+3x+2 _A B  Cx+D X2 +3 B Cx X2 +3 A B c
; 2

3
2

X* +2X+5 2) (X +2x+5) X

—_— =+ — + = e
1) X2(X*+5x+7) x x2 X2 +2X+5 3) X2 (x? + 2X +5) X2 X?+2X+5

33H3HH8 39. BI)I6paTI> OJIMH BapraHT OTBETA U3 NPECAJIOKECHHOTIO MHOXKCCTBA

2x +4

2 2
YkaXuTe BEpHOE pa3noKeHue Apoou X" (2x" +9)
BapI/IaHTbI OTBCTOB.
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— = — ——=
D x*(2x* +5) x x* 2x*+5 2 x*(2x° +5)
2X +4 A Bx+C
- = 4y
3) x*(2x* +5) x* 2x*+5

2x +4 A B C 2x +4 A
2
X

3ﬂllﬂﬂﬂe 40. BI)I6paTI) OJUH BapI/IaHT OTBETA U3 HpeﬂHO)KeHHOFO MHO>XKXECTBaA

y j sin® x dx
KaKOI/I CHOCO6 HpI/IMeHﬂeTCﬂ JUJIS HAaXOXKACHUA I/IHTeraﬂa ’)
BapI/IaHTBI OTBCTOB.

B Cx+D
_+—
x> 2x?+5

1) 3amena sinx=t 2) 3ameHa cosx =t 3) moHWKEHUE CTeTIeHN 4) WHTETPUPOBAHHE IO YACTIM

3ananmue 41. BEIOpaTh OAWH BapHaHT OTBETA U3 MIPEUIOKEHHOTO MHOXKeCTBa. Il HaXOXKIEHUS HHTETpajia

4c0s X —sin X
[AoosX_SnX g

cos X + 6sin x mpuMeHsieTcs:: BAaPUAHTBI OTBETOB: 1) yHHBepcallbHAs TPUTOHOMETPHIECKAs ITOJICTAHOBKA

X
tg-=z2
2 2) MHTETPHPOBAHHE I10 YACTAM 3) noxcranobka tQgX = Z

. jsin7x-cos3xdx

3ananue 42. Haiitu uaTerpain

sin®x  sin®® x sin®x  sin®® x
- +C — +

BapuaHTHI OTBETOB: 1) 8 10 2) 8 10

19 19 17

BapUaHTHI OTBETOB: 1) 4 2) 4 330 4) 4

33H3HH8 44. BI)I6paTI> OJIH BapuaHT OTBE€TA U3 NPECAJIOKECHHOIO MHOXKCECTBA

Kak Beirnsinut hopmyna Herorona-JlenGunuma?
b b

(MMeeTcsl HedeTHasl CTCTICHb )

+C

3) sin® x—sin® x+C

2

[ +1)dx

33H3HH8 43. BI)I6paTI> OJIMH BapHaHT OTBE€TA U3 NPECAJIOKCHHOIO MHOXKCCTBA. BBIqI/ICHI/ITB 1

jf(x)dxs(b—a)-maxf(x) J'f(x)dx= F(a)-F(b)

BapuaHTbI OTBETOB: 4) 2 1) 2
b

2) 3

BApUAHTHI OTBETOB: 1) 0 2) 97 3) 457 4) 67

3ananue 46. BEIOpaTh OJJUH BapUaHT OTBETA M3 TPEIOKESHHOTO MHOKECTBA
X = 2cost

y =3sint

Haiitu momans Gurypsl, orpaHHYeHHON JUTHUIICOM {
BapUaHTHI OTBETOB: 1) 6  2) 67 3) 37 4) 2r

3ananmue 47. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIIOKESHHOTO MHOKECTBA

Kakoii nHTErpan BelpaxaeT miomas Gurypsl, orpaHHYeHHON mapaboion y

BapHUaHTbl OTBCTOB!
2

2 2
I(x2—2x)dx I(Zx—xz)dx I(x2—2x—4)dx
1) 0 2) 0 3) 0 4)

S:Jb'(fz(x)—fl(x))dx [ f(9dx=F(b)-F(a)

3

J‘\/Q— x> dx

3aganue 45. BIOpaTh OJIMH BAPUAHT OTBETA U3 NPEIIOKEHHOIO MHOXKECTBA. Bpraucury —3

=x?-4

U IIpsMOi

2
J‘(x2 —2x+4)dx

0

y=2x—4?

43



33[13HI/Ie 48. BLI6paTL OJUH BapI/IaHT OTBETA U3 Hpe[LJ‘IO)KeHHOFO MHO>KECTBa
X = 2cost

Haiitu niomans GUrypsl, orpaHIueHHOMN IUIUIICOM {y = 3sint

BapHMaHTEI OTBeTOB: 1) 6 2) 67 3y 37 4 27

33H3HH8 49. BI)I6paTI> OJIMH BapuaHT OTBE€TA U3 NPECAJIOKECHHOTIO MHOXKCCTBA

ITo xakoit popMyiie HAXOAUTCS JJIMHA Ty KPUBOH y=y(X) OT TOYKH Aa, y(a)) JI0 TOYKHU

B(b,y(b)),

J:00-y,00dx  [f()dx=F(b)-F(a)

BapuaHTbI OTBETOB: 1) 2 2) 2

JVi+yogax [y1+(y'(0))° dx

3) @ 4) a

3ananmue 50. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIIOKESHHOTO MHOKECTBA

y = 2x? A(L2)

Kaxkoit maTerpan Beipakaet JUIMHY YTy MapadoIbl
BapHaHTHl OTBETOB:

2 2 8 2
I2x2dx .[\/1+4x2 dx J'\/1+ 4x? dx J‘\/1+16x2 dx
1) 1 2) 1 3) 2 4 1
3ananue 51. BLIOpATh OAKH BAPHAHT OTBETA U3 MIPEUIOKEHHOIO MHOKECTBA

y = 2x°

OT TOYKH

Kaxkoit uaTerpan Beipakaet JUIMHY YTy MapadoJIbl AL3)

BapHUaHTbl OTBCTOB!

3 3 9 3
j2x2 dx J'\/1+ 4x? dx I\/1+16X2 dx j\/1+16x2 dx
) 1

1)1 3) 3 4) 1

OT TOYKH

33H3HH8 52. BI)I6paTI> OJIMH BapuaHT OTBETA U3 NPECAJIOKCHHOTIO MHOXKCECTBA
ITo xakoit popMyiie HaxoAUTCS 0OOBEM Tela BpaAICHUS?
BapHUaHTbl OTBCTOB!

b b b
[:00-y,00dx [ f(x)dx=F(b)-F(a) 7| 17 (x)dx
1) @ 2) @ 3y @ 4)
3ananme 53. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA

Tﬂ' yZ(x) dx

KakoB reoMeTpu4eckuii CMbICII UHTETpasIa 2 ? BapuUaHThl OTBETOB:

1) mepBooOpazHast pyHKIuKM 2) IIIONIaab KPUBOJIWHEHHOW Tpamnemuu
3) oObeM Tena BpameHus 4) nnwHA IyTH KPUBOI

3ananue 54. BbIOpaTh OJMH BapUaHT OTBETA U3 IIPEUIOKEHHOTO MHOXKECTBA
Mo xakoii popmyse BeIUnCIsAETCS 00BEM Tesa BpalieHus BoKpyr ocu OX?

BapHWaHTBI OTBETOB!:
b b

IO TOYKH

10 TOYKH

b

a

x| 17 (x)dx [foodx=F®)-F(@)  [J1+y'(x)dx [ (y.00 = v, () dx

B(28),

J3L+(y'()° dx

1) 2) @ 3) @ 4) @
3aganme 55. BBIOpaTh OIMH BApUAHT OTBETA U3 MPEUIOKECHHOTO MHOKECTBA
o0
dx
Brrauciute HeCOOCTBEHHBIN HHTETpAT ¢ BapuaHThl 0TBeTOB: 1) 0 2) pacxomutcs 3) cxomurcs 4) 1
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3aanue 56. BEIOpATh OJUH BAPUAHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA. BRIYHUCIINTh HECOOCTBEHHBIH HHTETPA
o

dx

5
1 BapuaHThl 0TBeTOB: 1) 0,25  2) pacxommurcs 3) cxomurcs 4) - 0,25

3ananme 57. BEIOpaTh OJUH BapUaHT OTBETA U3 MPEIOKEHHOT'O0 MHOXKECTBA. Kaxoit u3 HHTETrpajioB HAa3bIBACT-
Csl HECOOCTBEHHBIM? BAapHUaHTBI OTBCTOB!

y 2 dx ; 3
[(x-1dx - Ix dx § xdx+ ydy
y 1% 30 4) ©

3ananmue 58. BEIOpaTh OJIMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA
YkaxuTte ornpejieseHrue YaCTHOU MPOU3BOHOM MO X:

BapHUaHTbl OTBCTOB!:

Z(X + AX) — z(x) Z(X + AXx) — z(x)

z, =lim z, = lim

1) x—0 AX 2) Ax—0 AX
. Z(X+AX, ¥) — z2(X, . Z(X+AX, Y+ AY) —z(X,

2t = lim & y)—z(x.y) 2/ = lim & y+4y)-2(xy)
3) Ax—0 AX 4) Ax—0 AX
33[13!-[[/16 59. BLIGpaTL OJUH BapI/IaHT OTBE€TA U3 HpeILJ'IO)KeHHOFO MHO>KECTBaA

0z
7 =2Xy+6Yy? +4x OX .

Jlnst pyHKIIMN yKa3aTh
BapuanThi otBetoB: 1) 2V T4 2) 2y+12y+4 5 2x+4 4 2x+12y

3ananme 60. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA

0z

, o
Jutst pyrkuan 2 = 2xy +6y” +4x yKa3arh oy.

BAPUAHTHI OTBETOB: 1) 2y +4 2) 2y +12y +4 3) 2x+4  p 2x+12y

33[13]-[148 61. BI)I6paTI> OJIH BapuaHT OTBETA U3 NPCAJIOKCHHOIO MHOXKCCTBA
"

— Y
Jins pyukiun £ =€ ykaszaTh BTOpYIO HPOM3BOJHYIO 0y , T.€. !

Xy _v2aXy 2 A Xy 2 AXy
BapuaHThI OTBETOB: 1) Xye 2) X € 3) X € 4) y ¢

33[13]-[148 62. BI)I6paTI> OJMH BapuaHT OTBETA U3 NPCAJIOKCHHOI'O MHOXKCCTBA
"

_ pXx2y
Z=¢ yKa3aTh BTOPYIO NPOU3BOAHYIO IO y , T.€. !

Js yskmmm
BapHMaHTHI OTBETOB: 1) e 2) —2.e*% 3) —4.e"% 4) 4.e%2%

3ananmue 63. BEIOpaTh OJJMH BapUaHT OTBETA U3 MPEIOKESHHOTO MHOKECTBA
n

Juist pyskun 2 = C0SXY yxasars Bropyro npomsBoxHyro oy , T.e. “¥W:

—xsinxy 5 — x?sin xy 3 — X cos xy X% COS Xy

BapuaHTHI OTBETOB: 1) 4)

33H3HH8 64. BI)I6paTI> OJIMH BapHaHT OTBETA U3 NPECAJIOKCHHOTIO MHOXKCECTBA

2 2
y X“—y +2°=4
CocraBbTe YPaBHEHHUE KaCaTECIIbHOU TNIOCKOCTH K ITIOBEPXHOCTU

BapHWaHTBI 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 5 1 1 1 g 2 -1 4

3ananmue 65. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA

2 2
X"=yX +72° = 4
CoctaBbTe ypaBHEHHE HOPMAIH K MOBEPXHOCTH

BapHUaHTbl OTBCTOB!

B Touke M(1,1,2).
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x-1 y-1 z-2 x-1 y-1 z-2 x-1 y-1 z-2 x+1 y+1 742

1) 1 -1 -4 9 1 1 4 3 1 -1 4 45 1 -1 4
3aganume 66. BLIOPATh OJMH BAPMAHT OTBETA U3 IPEIIOKEHHOIO MHOKECTBA
IToBepPXHOCTD 3a]aHa YPaBHEHUEM ®(x,y,2) =0 , TOUKa M (X0, Yo, 2,) JIEKUT HA 3TOH noBepxHocTH. UTO 3a/1a-

eT ypaBHEHUE
D5 (M) - (X=%o) + @ (M) -(y = yo) + @, (M) -(z2-2,) =0, paphantst otseron: rpaient 2) -

MYI0, IPOXOJISIYIO Yepe3 TOUKY M, mapajuiesbHyI0 IIOBEPXHOCTH 3) NPsIMYIO, IPOXOISIIYIO Yepe3 TOUKy M, mep-
NEeHJUKYISIPHYIO K TIOBEPXHOCTH  4) KacaTeJIbHYIO IFIOCKOCTh K TIOBEPXHOCTH B Touke M

33[13]-[1/18 67. BLIGpaTI) OJMH BapHaHT OTBETA U3 NPECAJIOKCHHOI'O MHOXKCCTBA

M) _q

M (X0, Yo, 20) W HATIpaBJIeHUE a(l,mn), Iycts oX _To-

. 3amaHo cKasipHOE ToJie U(X’ Y Z) , TOUKa
r7ia B JAHHOM HAIpaBlieHnH B Touke M nose
BapHaHTBI OTBETOB: 1) yObiBaeT 2) Bo3pacTaeT 3) MOCTOSIHHO  4) He yObIBaeT  5) HeE BO3pacTacT

3ananmue 68. BEIOpaTh OJJMH BapUaHT OTBETA M3 MPEIOKESHHOTO MHOKECTBA

2
Uu=x+2y° -3z
BbruncnuTh Npou3BOAHYIO MOJIS B Touke M(1,2,0) B HampaBieHUH EIMHUYHOTO BEKTOpa

3 1 2 3 4 9 29 16
\/ﬁ \/ﬁ \/ﬁ BapWaHTHI OTBETOB: 1) \/ﬁ 3) \/ﬁ 4) \/ﬁ

2) Tpow3BOJHAS B JaHHOM HAINPABICHUH HE CYIIECTBYET
3aganne 69. BIOpaTh OJMH BApUAHT OTBETA U3 MPEUIOKEHHOTO MHOKECTBA. UTO yKa3bIBaeT BEKTOP IPaUCHTA

gradu = (uy,uy,u;)

? BapHUaHTHI OTBETOB: 1) HampaBlleHUE, BOJIb KOTOPOI'O HOJIE IOCTOAHHO  2) JINHUU
ypoBHsI  3) HampapJICHUEC HAUOOJBIICTO U3MCHEHUS MO 4) CKAJSIPHOE TOJIC

X
33H3HH8 70. BI)I6paTL OJVH BapHaHT OTBCTA U3 NPCAJIOKCHHOTO MHOXKCCTBA. Ecmu JJIA BCEX TOUYCK ( ! y) H3 HCKO-

(%01 Yo) 2(x,Y) > 2(Xg: ¥o) (X1 ¥o)

TOPOM OKPECTHOCTH TOUKH BEPHO , TO TOYKa BapHWaHTbI OTBETOB! 1)

o o Z(X
SIBIIIETCSI TOUKOH MUHHMYMa 2) SIBJISIETCS TOUYKOH MakcuMyMma 3) SIBIISIETCS MUHUMYMOM () yYHKITUH (xy) 4) saBisi-
€TCSI HEOOXOIUMBIM YCIIOBUEM IKCTPEMyMa

3aganme 71. BBIOpATh OJMH BApUAHT OTBETA U3 MPEUIOKECHHOTO MHOKECTBA
- "o (41 )2
z=12(x,Y) A=24-25,=(2,, )" >0 :
Jana dbyHKIHSI . YcioBue SIBIIIETCS BAapUAHTHI OTBETOB:
1) mocTaTOYHBIM IS CYIIECTBOBAHUS KCTpEMyMa 2) HEOOXOIUMBIM JUIS CYIIECTBOBAHUS JKCTpeMyMa 3) Heo0-
XOJIMIMBIM Y JIOCTATOYHBIM JIJISl CYIIICCTBOBAHUS SKCTpeMyMa 4) Takas CHCTeMa BCerjia He UMEET PeIIeHU

3auaﬂne 72. BLI6paTL OJIH BapuaHT OTBE€TA U3 NPECAJIOKCHHOTIO MHOXKCECTBA
4 —_—
z, =0
4 —_—
y

Jlana Gpynkums £ = 2(X%Y)  Venosue SBJISIETCS. BapUAHThI OTBETOB:
l) HCO6XOHI/IMLIM 1 JOCTATOYHBIM JJId CYIIECTBOBAHUSA OKCTPEMYMa 2) HCO6XOHI/IMLIM JJI CYHIECTBOBAHUA SKCTPC-
MyMa 3) JAOCTATOYHBIM Ui CYIIECTBOBAHUSA OKCTPpEMYMa 4) TakKasa CUCTEMa BCErjga HE UMECT peIIIeHI/Iﬁ

3ananue 73. BEIOpaTh OJMH BapUaHT OTBETA U3 IPEJIOKEHHOTO MHOXKECTBA
Kakue n3 nanssix quddepeHnuansHbpIX ypaBHeHHH SBIsIOTCS T depeHInantbsHpIMA YpaBHEHUIMHE € pa3/ielIsoIIt-

MHUCA HepeMeHHLIMI/I? BapI/IaHTbI OTBCTOB:
X

, e ,OX+y
y=——©r Y=
1) X(y+2) 2) Xy g X(x +1)dx + y*xdy = 0 2 (x—y2)dy + xdx = 0

3ananue 74. BbIOpaTh OJMH BapUaHT OTBETA U3 IPEUIOKEHHOTO MHOXECTBA
Kakue n3 nanssix quddepeHnuansHbpIX ypaBHeHHH SBISIOTCS T depeHInaibHBIMA YpaBHEHUIMHE C pa3/ielIsioIIn-

MHCS TIEpEMEHHBIMU? BaPUAHTBI OTBETOB!:

x . XA +x
oxy = y =212
1)y y X+22)(x—3x2)lnydy+y2xdx:0 3 (X + x?)dx + yxdy = 0 2 Xy
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3apanue 75. BBIOpaTh OJUH BapUAHT OTBETA U3 IIPEIOKEHHOTO MHOXKECTBA
! p—
g V+t2xy=0
2 2 2 y = —1
_ —X _ X _ X =3
1) y=_Ce 2) y=C-e 3) y=_Ce 4) X +C

Haiitu o6miee pemenue nuddepeHnaisHoro ypaBHEH! BapUaHTHI OTBETOB:

3ananmue 76. BEIOpATh OJJMH BapUaHT OTBETA U3 MPEIIOKESHHOTO MHOKECTBA
Kakue u3 cnenyromux nuddepeHnuanbHbIX ypaBHEHUH TIEPBOTO TOPSIKA SBISIOTCS OJHOPOI-
HBEIMU? BapHaHThBI OTBETOB!
2 2
X"+ X X+Yy+5
2 2 y =X+ y' =% cos Y. ,_X+Y
1) X (x+3y)dx—y°dy=0 2) XT-yxo g 4y 2X 2) X—Yy

3aganue 77. BRIOpaTh OAWH BapHaHT OTBETA U3 MPEUIOKEHHOTO MHOXKECTBA

' y
OxnoposHoe auddepeHnruanTb-Hoe YypaBHEHHE BHIA X/ pelmaercst ¢ MOMOIIBIO [TOACTa-
_ux) y
_ = = =1(x) L
woku mapmanter oteerop: 1) Y = U(X) V(X)) V() g x g Y =2(%)

Hroroseiii TecT «Teopusi BEpOATHOCTEH W MaTeMaTHYeCKasi CTaTHCTHKA (00pa3elr)
BAPHAHT 1
1.1. Xo3suH MPOBOAWT peBU3HIO B KHOCcKax AsekceeBoil u Epodeeroit. CoOpiTie A — 00HapyXeHa HemocTadya y
AxnexceeBoii, coosiTie E — o6Hapyxena Henoctaua y EpodeeBoii.
YTo 03HAYAIOT CIEIYIONIHE COOBITUS:
1) Henocraua y obeux 2) HemocTaya TONBKO Y OHOI
3) HemocTaya XoTs OBl Y OHOI 4) HemocTava He OOHApyKeHa y 00eux
a) AE+AE b) AE c¢) A+E d) AE e) A+E f) AE+AE g) AE+AE+AE
CocraBbTe LENOUKy U3 (P U COOTBETCTBYIOMMX UM OykB. Hampumep, 1a, 2e, ...

2.1. Ywucno Afoo MEHBIIIE YUCIIa A1200 B...1) 102 paza 2)98pa3 3)100paz 4) 95pa3 5) oHu paBHBEI

3.1. J[ns pemenus 3amaun «CKOJBKO CYIIECTBYET BApUAHTOB PACIPEICIUTh 25 MYTEBOK B CAHATOPHUU HPEATIPHSI-
THSI HA OJIUH ce30H cpenu 120 paOOTHHKOB?» HEOOXOMMO KCIOIB30BaTh: 1) mepecTaHOBKH 2) pa3MelieHus  3) co-
4yeTtaHus: 4) MEPECTAHOBKU C MOBTOPEHHUSMU 5) pa3MEIICHUs C TOBTOPCHUSIMU

4.1. Tlo mumienu npousseneHo 3 BeicTpena. CoObiTHE Aj — ONaganue npu i-toM BeicTperie. Bribepute yTBepx ie-
HUE, COOTBETCTBYIOIIEE COOBITHIO A A, Az: 1) momamanue XoTs ObI MPU OJHOM BBICTpENie 2) MOMaJaHue MPU IBYX
BBICTpENIax  3) Bce BBICTPENBI yAauHble 4) Bce BBICTPENIBI HEYIAYHbIE  5) TOJBKO OJHMH BRICTPET YAaUHBII

5.1. B MHCTpYMEHTAJILHOM AIIMKE JIS)KAaT 7 HECTAaHAAPTHBIX M 5 TOAHBIX Aeraneil. Hayrax BeIHMMaeTcs ofHA Jae-
taib. KakoBa BEpOSTHOCTB TOTO, UTO 3Ta JAeTanb crangaprua? 1) 7/5; 2) 5/7; 3) 1/5; 4) 1/7; 5)5/12

6.1. JlBa cTpemka MpOW3BOAAT MO OJHOMY BBICTpely. BeposTHOCTh MmomagaHus A7 IEPBOTO W JJIsl BTOPOTO COOT-
BeTcTBeHHO paBHEI 0,8 1 0,7. BeposarHOCTh TOTO, UTO 1IEb OyIeT mopakeHa paBHa

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

7.1. ToueyHas OICHKAa MaTEeMAaTHYCCKOTO OXKHJIAHUS HOPMAIBHOTO pacrpenaeicHus paBHa 14. Torma ero uHTEp-
BaJIbHas OlleHKa MoxkeT umeth Bu: 1) (12,5; 15,5) 2) (12,5; 13,4) 3) (14; 15,5) 4) (12,5; 14) 5) (12; 18)

9.1. Mopna BapuanoHHoro psina 2, 3,4,8,9,9, 10 pasaal) 9 2) 10 3)11 4) 12 5) 13

10.1. BeposrHocTs nosiBiieHnst coObITHS A B 20 HE3aBUCUMBIX HCIIBITAHUSX, IPOBOAUMBIX 0 cxeMe bepHyiun,
pasHa 0,8. Toraa aucriepcus yucia nosiBieHui 3Toro coositust pasHa 1) 1,6 2) 0,16 3)32 4) 3,2 5) 0,32

11.1. Bpocaror nBa kyouka. CoOBITHS A — «Ha IEpBOM KyOHKE BEINIajia TPoika» u B — «Ha BTOpoM KyOWKe BhIIaia
IIecTepkay SBISIOTCS 1) He3aBUCHMBIMH 2) HECOBMECTHBIMH 3) 3aBUCHMBIME 4) COBMECTHBIMH 5) HEBO3MOXKHBIMH

13.1. Ha crennae WCTBITHIBAIOT 15 TaMn HakalWBaHU. BeposSTHOCTD IS KaXIOW M3 HUX HE CTOPETh BO BPEMs JKC-

3 3 12
nepumMenTa pata 0,9. C nomouipto popmyisl P= C15 -0,1° - 0,9 BbIumCHAETCA BEPOATHOCTH TOTO, UTO

1) Tpu mamMIIBI CTOPAT  2) HE CTOPAT NATH WU IIECTh JIAMIT
3) cropurt He Ooyiee OHOM JTaMITbl  4) CTOPHT TOJBKO OJHA JIaMTia 5) CrOPHUT XOTs OBbI OJTHA JIaMITa

04 06
03 07
) [0,4 2 0,63j 2 (0,34 0,66J 3 (0,45 0,56) N (0,4 0,6) 5 [0,14 0,86)
0,58 0,37 0,33 0,67 0,38 0,72 03 07 0,32 0,68
15.1. VYcraHOBIEHO, 9TO MEXIY ABYMS MacCHBaMH X M Y CITy4ailHBIX 3HAUEHUH CYIIECTBYET 3HAUMMasi KOPPEeISIIH-
OHHAs CBsI3b. Torma ko3 HUITUEHT KOPPEISIUH I HUX MOXKET OBITh

14.1. Ecnm P, = ( ) - MaTpHIa Mepexoza, To MaTpuua nepexoxa P, umeer Bux
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1) 0,2 2) 0,7 3)25 4)-0,1 5) -3,5

16.1.  Mns coyuaitnoit pynkuun X(t)=Ucos t, ecnmu M(U)=2, D(U)=6, To MaTeMaTH4eCKOE OXKUAAHHUE U TUCIICPCHSI
PaBHEI

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

17.1. V3 npeacTaBIeHHBIX YTBEPXKICHUI BEIOEpUTE BEPHEIE.

1) MaremaTH4ecKkoe OXHIaHHE TeHEPaTbHO COBOKYITHOCTH SIBJISIETCS] OIEHKOW BRIOOPOYHOI cpemHe

2) Bei6opounast cpeHss SIBIISIETCS OLEHKOM MaTeMaTHYECKOTO OXKUIaHNS TCHEPATbHONW COBOKYITHOCTH

3) I'enepanpHast cpenHsst 1 MaTEMAaTHIECKOE OXKHUIAHUE TEHEPAILHOM COBOKYITHOCTH — 3TO OZHO U TO K€

4) BeibopouHast quicriepcus SBIIETCS HECMEIIEHHOM OIIEHKOH TeHepalbHOW AUCTICPCHHI

5) I'enepanpHast qucTIepcHs SBISETCS CMEIICHHON OIIEHKOW BEIOOPOYHON AUCTICPCHH

18.1. Momnera OpomreHa 5 pa3. K codbrtuio A — «rep0 Bbimax MeHee 3 pa3)» IPOTHBOIOIOXKHEIM OyIEeT COOBITHE

1) «rep6 Bbiman 6oinee 3 paz» 2) «repO BbInan He OoJiee 3 paz»

3) «repO BbIman He MeHee 3 pa3»  4) «rep0 Bbiman 4 paza»  5) «repO BbIman 5 paz»

19.1. CraHok-aBTOMAT M3roTaBiMBacT Banuku. CiydaiiHas BequunHa X — JMaMETpP BaJMKa - pacipejesieHa HOp-
MaJIBHO ¢ MaTeMaTH4ecKuM oxunanueM 10 MM u cpeaHuM KBajpaTHueckuM oTkioHeHueM 0,1 mm. bBonee 99,7% Banu-
KOB OyAyT UMETh JUaMeTp U3 UHTepBaia

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

20.1. Ilena menenus mkansl amnepmerpa 0,1 A. PeanpHble moka3zaHUs OKPYTIISIOT 10 OFDKAMIIETO eJoro AeTICHHUS.

BeposrtHocTh TOTO, UTO OmMOKa OKpyTiaeHus Oyaet 6ompmre 0,02 A paBHa
1) 0,2 2) 0,3 3) 0,4 4) 0,5 5) 0,6
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[Iporpamma cocTaBieHa B COOTBETCTBHM C (pelepalbHBIM T'OCYAApPCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHJAPTOM BhICIIero oOpa3oBaHus no cneunanbHoctu 23.05.01 Hazemuble TpaHcmopT-
HO-TeXHoJIornueckue cpeactna ot «11» aprycra 2016r. Nel1022;

s Haoopa 2016 roaa: u yuebusm mwianoM GI'BOY BO «bpl'V» st 3a04H0# popMbl 00yueHHS
03.07.2018r. Ne413;

IIporpammy cocraBuI:

EmenssnoBa H.B., crapmmii npenogasarens kadeapsr «Mud

PaGouast mporpamMmma paccMOTpeHa B yTBEpXKAeHa Ha 3aceanuu kadeapsl Mud

oT «21» HosiOps 2018 r., mpoTokon Ne3

3aeayromuii kadenpoit Mud O.U. MenBeneBa
COT'JIACOBAHO:

3aBeayromuii Beimyckaromiei kadeapoit C/AIM K.H. ®urypa
Jupexrop OubGIHOTEeKH T.®.CoTHuK

Pabouas mporpamma ogoOpeHa MmeToandeckoi komuccuei EcrecTBeHHOHay4HOTO (pakysibpTeTa

oT «20»  nmexabps 2018 ., mpoTokon Ned

[Ipencenarens METOAMYECKON KOMUCCUH (DaKyIbTETa M.A. Bapaausan
COI''TACOBAHO:

Havanbauk

y4e0HO-METOIMUECKOTO YIPaBICHUS I'.I1.HexeBen

Perucrpanuonnsiii Ne

(memoouueckuti omoen)
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