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[Ipu paszpaborke paboueii mporpaMMbl y4eOHOH TUCHUIUIMHBI B OCHOBY HOJOXKEHBI:

1) ®I'OC BO mo nanpasienuto noarotoBku 35.03.01 Jlecnoe aeno (ypoBeHb OakamaBpuaTta), YTBEP)KIACHHBIN
MunuctepctBoM o0pazoBaHust U Hayku PD «26» urons 2017 1. Ipukaz Ne 706.

2) YueOHBI TUIAaH OCHOBHOHM 00pa3oBaTeNbHON mporpammbl JlecHoe XO3SCTBO 0m00peH YueHbIM
coerom ®I'BOY BO I'AY Ceepnoro 3aypanbs ot «31» mas 2024 r. IlIporokon Ne 14

Pabouast mporpamma y4eOHOH OUCHMIUIMHBI 0100peHa Ha 3aceaHnu Kadeapbl MaTeMaTHKH U WHPOPMATHKU OT
«31» mas 2024 r. [Iporokon Ne 10

W.o. 3aBenyromiero kadenapoit '-‘Hz’-“f ] H.H. ManbuykoBa

Pabouas nporpamMma yueOHOM TUCIMILIMHBI 0JJ00pEHA METOANYECKON KOMHCCHEH HHCTUTYTa
ot «31» mast 2024 r. Iporokon Ne 8

IIpencenarens METOAMYECKON KOMUCCHH HHCTUTYTA % C.M. Katoruna

Pa3zpabdoTuuk:

MaspuykoBa H.H., norent kadgeapbl MaTeMaTHKUd U MHQOPMATUKH, K.I1.H.

JAupeKkTop MHCTHTYTA: € H.H. YcTtunos




1. IlepedeHb MIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHS MO JUCHUILVINHE (MOIYJII0),
COOTHECEHHBIX € INIAHNPYEMbIMH Pe3yJIbTATAMM OCBOCHHUSI 00pa30BaTe/JbHOH POrpPaMMbl

Koow pe3yabTaThl WHIMKATOP JOCTHKEHHS IlepeyeHb MIIAHUPYEMBIX pe3yJIbTATOB
KOMu"uel;”e" OCBOCHHUS KOMIICTCHIIHH 00y4YeHHusI 0 TUCIHUIJIMHE
OIIK-1 | Cnocoben N2 onxa 3namo:
pewmarb TUNoBbIe | Mcnonb3yer 3HaHus - OCHOBHBIE IIOHATUSA W METOMBI JIMHEHHOU
3a1a4u OCHOBHBIX 3aKOHOB Y aHAJIUTHYECKOU I'€OMETPUH;
HpO(beCCI/IOHaJ'H)H MAaTEMaTUKHU JJId PECHICHUA — OCHOBHBbIC IIOHATHUA u MECTOAbI
0if mesiTenbHOCTH | THTIOBBIX 337124 B MaTeMaTUIECKOr O aHaju3a,
HA OCHOBE 3HAHIL o(vinacm npodeccuonansl | AMPHEPEHIHANBHOIO ¥ MHTErpajbHOrO
OCHOBHBIX OM NESATEIbHOCTH. HCYHUCIICHUA,
- OCHOBHBIE TOHSTUS U (HOPMYNBI TEOPUH
3aKOHOB BEPOSITHOCTEN;
MaTCMaTHYCCKHX — MeTomsl  00pabOTKHM — CTATHCTHYECKUX
1 €CTECCTBCHHBIX NAHHBIX.
HayK C Ymempy:
NPUMEHEHUEM - BBIUUCJIATH  OINPEACTUTENH, peliaTh
nHPOPMAITMOHHO- CHUCTEMbI JIMHEHHBIX YPaBHEHUI METOJaMU
KOMMYHHKAIIHOH JMHENHOH anreOpsl;

- yYMETb OIpeAeNsITh BHUJA ypaBHEHUU
KPUBBIX BTOPOT'O ITOPSAKA;

- BBIYUCIIATH npeacinbl, IIPOU3BOJHYIO
(yHKIUYW B HeonpeelleHHbIE HHTETPaJIbl;
- BBIYUCIISATH BEPOSTHOCTH CIYYallHBIX
COOBITHI;

- 00pabaTrIBaThH CTaTUCTHYECKYIO
WHPOpPMAIMIO ISl ONEHKH 3HAYeHUH
napaMeTpoB pacrpe/ielCHHS.

Braoemw:

- HaBBIKAMU HCTIOBE30BAHUS
maddepeHInaTbHOr0 W WHTErPajbHOTO
WCUUCIICHUS JJIsl pEIIeHNUs 3a71ay;

- HaBRIKAMH aHAM3a ® 00pabOTKH
JAHHBIX, HEOOXONUMBIX JIUISl  pElIeHUs
npoecCHoHaTbHBIX 3a1ad.

HBIX TEXHOJIOTUN

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

JlaHHast AUCIMITIMHA OTHOCUTCS K Bioky 1 00s3aTesibHON YacT 00pa30BaTeIbHOM NPOTPaMMBI.
Jucimminaa Marematuka OasupyeTcs Ha 3HaHHMSX, MOJYYCHHBIX OOYyYaroIIMMHCS B
COOTBETCTBUH C (pefiepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPETHEro (IIOJHOTO)
oOrmiero oOpa3oBaHus 10 npeaMeTy Maremartuka.
Maremaruka SBISETCS MPEIIIECTBYIONICH AUCIUITMHON IS TUCIIUTIIIH
— JlecoycrpoiicTBoO;

— Conuonorus.

JucuunnHa usydaercs Ha 1 kypee B 1,2 cemecTtpax o o4Hoit popme oGyuenus, Ha 1 kypce B 1,2
CeMeCTpax — 3a04HOH popme.



3. O0beM AUCUMILIMHBI M BU/IbI Y4e0HOI padoThI

OO0mas TpyI0eMKOCTh JUCHUIUINHBI cocTaBisieT 144 qacoB, 4 3a4€THBIX €IUHUIIBI

Bun yae6HO# paboThI

Ounas popma

3aouHas gopma

Bcero CEMECTPBI Bcero CEMECTPBI
4acoB 1 2 4acoB 1 2
AyauTopHBbI€ 3aHATHS (BCETO) 80 48 32 22 14 8
B Tom uncne: - - - - - -
JIeKIMOHHOTO THUTIA 32 16 16 8 4 4
CeMHHApCKOTO THUTIA 48 32 16 14 10 4
CamocrosiTesibHasi padoTa 46 6 40 104 40 64
(Bcero)
B Tom uucne: - - - - - -
[IpopaboTka maTepuana 24 4 20
JIEKIMH, TTOTOTOBKA K 78 30 48
3aHATHAM
CamocTosTensHOE H3yUeHNe 6 2 4
TeM
PacuerHo-Tpadmdeckas pabora 16 - 16 - - -
KonTponbsHbie paboThI - - - 26 10 16
Bun npomexyrouHoit 3K3. 3a4eT 9K3. 3a4eT
aTTecTaIuu (3a4eT, SK3aMEH)
9K3aMeH 18 18 - 18 18 -
OO6mast Tpy10€MKOCTb: 144 72 72 144 72 72
4 2 2 2 2 2




4. Coaep:xanue JUCHUNIMHBI

4.1 Copnepsxkanue pa3ae/ioB AUCHUNINHBI

Ne HanmenoBanue paznena Conepxanue paznena
/11 JUCITUTUTUHBI
1 2 3

1. JIuneiinas anredpa Martpuupsl. OnpeaenuTenu u Ux cBoiicra. Pemenue cucrtem
JIMHEHHBIX YPAaBHEHUN Pa3IMYHBIMA METOJAMMU.

2. AHanuTndeckas [Ipsmas nuaMs Ha TuiockocTU. Pasnnynbie GOpMbl ypaBHEHUS

reoMeTpust IIPSIMOM HA IUIOCKOCTH. YTOJI MEXAY NpsAMbIMH. PaccTosiHue
OT TOYKH JI0 NPSIMOH.

3. Bsenenue B | ®yukuusa. Ilpenen @ynkuuun. OCHOBHBIE TEOpPEMBI O

MaTeMaTHYeCKUi aHanu3 | rnpexaenax. PackpeiThe mOpoOCTEHIIMX HEONPEaeIEHHOCTEM.
HenpepbiBHOCTD PyHKITHI.

4. HuddepenunansHoe Onpenenenve  npou3BoAgHoW.  Tabinvua  NpPOU3BOAHBIX.
ucuncnenue  ¢yaxkuuu | [Ipasuna nuddepennuposanus. duddepenunan GyHkuuy,
OJIHOM IEPEMEHHOMN ero reomerpudeckuii cMmeici. [lpumenenue muddepennuana

K NpuOIKEHHBIM BhIYKCIeHUsAM. [IpruMenenne npou3BoaHoN
K  WCCIEIOBAaHUIO byHKIUH OJIHOM MIEPEMEHHOIA.
l'eomerpuueckuii, ¢u3nueckuii © XUMHYECKUH CMBICI
MPOU3BOHOM.

5. HHterpanbHOE [TepBooGpa3nas. HeonpenenenHplii wWHTErpam H  €ro

rcuucieHue GyHKIUN cBoiicTBa. Tabmuiia OCHOBHBIX WMHTerpasioB. [Ipocrteitmue
IIPUEMBbl HMHTEIPUPOBAaHUA. IIHTErpupoBaHME IO YAaCTAM.
HNuterpupoBanue METOJIOM 3aMEHbI MIEPEMEHHOIA.
Onpenenenublii  uHTErpas. [lpunoxeHus ONpeaeaeHHOro
MHTETpaa.

6. CrnydaiiHble COOBITHS OCHOBHBIE TIOHSATHSI TEOpUH BeposiTHOcTe. Kiaccuueckas
(dopmyna BepoSTHOCTU. Teopembl CIOKEHUS U YMHOMXKCHMS
BeposiTHOCTEH. Dopmyna moHOM BeposTHOCTH. CiydailHbie
HE3aBHCHMBIE HCIIBITAHMSL.

7. Ciy4yaliHble BEJIMYUHBI [TonsiTe ciyyallHOW BeIMYMHBI. BUbI CilydyallHbIX BEJTWYHH.
YucnoBele XapaKTEPUCTUKHU CIyYalHBIX BEIMYMH. 3aKOHBI
pacnpeneneHus CIIy4alHBIX BEJIMYMH. OyHKUUA
pacnpeneneHuss M IUIOTHOCTb PACHPENEICHUS ClydailHOU
BEJIMYHHBI.

8. Br160pouHslii MeToA I'enepanbHass COBOKYNMHOCTb M BbIOOpKa. CTaTUCTHUYECKOE
pactipenenenve  BblOOpku.  CTaTUCTHYECKHME  OLIEHKHU
apaMeTpoB pacrpeseieHuss (To4eyHble U HHTEpBaJbHbIE
OLICHKM). Meroapl pacyera CBOAHBIX  XapaKTEPUCTHK
BBIOOPKH.

9. Cratuctuueckas Cratuctuueckas rumnotesa, BUAbI runore3. CTaTUCTUYECKUN
IIPOBEpKa KpUTEPUI NIPOBEPKK OCHOBHOM runoresbl. [IpoBepka runores
CTaTUCTUYECKUX TMIIOTE3 | O MPEANOJAracMOM 3aKOHE pACHpPElENIEHUs C IOMOUIBIO

kputepueB  Ilupcona,  Kosmaroposa,  SIctpemckoro.
[TpuGnnxkeHHble METO bl POBEPKHU.

10. | DnemeHTHI Teopud | OyHKIIMOHANbHASA, CTATUCTHYECKAasd M KOPPEJIALMOHHAS

KOppEALUU 3aBUCUMOCTb. OlEHKa TECHOTHl JIMHEWHON CBSI3U MEXAY

npu3HakamMu.  OTBICKaHHE
YPaBHEHUSI PETPECCHUH.

napaMeTpoB  BBIOOPOYHOTO




4.2 Pa3zaennl TUCHUIIMHBLI 1 BUABI 3aHATHIA

Ounas ¢popma o0ydeHus

ceM | Ne HaumenoBanue pazjena JUCHMITIINHBI Jlexu. | Cemum. CP Bceero
ect | m/m TUIA THIA 4acoB
Y
1 2 3 4 5 6
1 | JIuneiinas anredpa 2 4 1 7
2 | AHaiMTHYECKasi TEOMETPHS 2 4 2 8
3 | BBenenne B MaTeMaTH4eCKUi aHATIH3 4 8 1 13
L 4 | IudbdepennmansHoe WCUHNCIICHUE 4 8 1 13
(YHKIIMY OJTHOW EpEMEHHON
5 | UnTerpanbHoe ucuncienrue QyHKIUH. 4 8 1 13
DK3ameH - - - 18
Hroro: 16 32 6 72
6 | Ciyuaiiable cOOBITHS 4 4 6 14
2 7 | CrryqaifHple BEJTMYHAHBI 4 4 6 14
8 | BeibopouHsIii MeTo 4 4 8 16
9 | Cratuctuueckas poBepKa 2 2 10 14
CTaTUCTHUYECKHX TUTIOTE3
10 | DrieMeHTHI TEOPUH KOPPEIISIIIAN 2 2 10 14
Hroro: 16 16 40 72
Bcero: 32 48 46 144
3aouynas popma o0yueHust
ceM | Ne HaunmeHnoBanue paszzaena TUCIUTIIIUHBI JIek. CeMuH. CP Bcero
ecT | n/m TUIA TUIA 4acoB
P
1 2 3 4 5 6 7
1 | JIuneitnas anreOpa 1 2 4 7
2 | AHamuTHYeCcKas reoMeTpus - 2 6 8
3 | BBenenue B MaTeMaTUYEeCKUNA aHAJIN3 1 2 10 13
L 4 | Iuddepenumnanbroe HCYHUCIICHHE 2 2 10 14
(GYHKIIMH OJTHOW MEPEeMEHHON
5 | UaTerpanbHoe ucuncienue QyHKIIH. - 2 10 12
DK3aMeH - - - 18
Hroro: 4 10 40 72
6 | CiyuaiiHble coObITHS 1 2 12 15
2 7 | CnyyaiiHble BETMYHHBI 1 - 12 13
8 | BeibopouHbIit METO 2 2 14 18
9 | Cratuctuueckas IIpOBEpPKa - - 14 14
CTaTUCTHYECKHX TUIIOTE3
10 | DreMeHTHI TEOPUU KOPPEISIIUU - - 12 12
Hroro: 4 4 64 72
Bcero: 8 14 104 144




4.3 3aHATHA CeMHMHAPCKOr0 THIA

Ne TpynoemkocTb
Ne | paznena Tema (dac.)
/T | JTUACIUTLT OuHast 3a04Hast
WHBI
1 2 3 4 5
1. 1 Marpunpl 1 ux cBoicTBa. JleWcTBUS Haj MaTpUUAMHU 2 1
Onpenenureny 2-ro U 3-T0 MOPSAKOB, UX CBOMCTBA U
Beluncienue. OOparHas wmatpuna. Omnpeaenurend N-TO
TOPsIJIKA.
2. 1 Pemienne cucrem TMHEWHBIX YpaBHEHUN METOJaMHU 2 1
Kpamepa n I'aycca.
3. 2 [Ipsmas nuHMS Ha 1iIockocTd. Paznuunble  (opmbl 2 2
YPaBHEHMS MPSAMOU Ha TUIOCKOCTH.
4. 2 Yros Mexay npssMbIMU. PaccTosiHME OT TOYKM A0 TPSIMOMA. 2 -
5. 3 Oynkius. [Ipenen Gpyakmmm. 2 -
6. 3 PackppITHe pocTeHImmMX HEOTPEIETCHHOCTEH. 2 2
7. 3 JlBa 3amMeyaTebHBIX Ipeena. 2 -
8. 3 UccnenoBanne (yHKIMKM Ha HENPEPHIBHOCTh. TOYKH 2 -
paspbiBa GyHKIUU
9. 4 Omnpenenenne npou3BoAHOW. Tabmuia TPOU3BOIHBIX. 2 1
[IpaBuna muddepennupoBanus.
10. 4 Hudbdepenuman ¢GyHKIUU, €r0 TEOMETPUUECKHH CMBICI. 2 -
[Ipumenenne  muddepeHmara K  TPUOTMKEHHBIM
BBIYHCIICHUSIM.
11. 4 [IpuMeHeHre TNPOM3BOTHOW K HCCIEAOBAHUIO (YHKIIUH 2 1
OJTHOM IEPEMEHHOM.
12. 4 ['eomeTpuuecknii, (GU3MUESCKHH W XUMHUYECKHUHA CMBICT 2 -
MIPOU3BOHOM.
13. 5 [IpocTreiimue nmpuembl HHTErpupoBaHus. MHTErpupoBaHue 2 1
METOJIOM 3aMEHbI IEPEMEHHOM.
14, 5 HHTerpupoBaHue Mo 4acTsm. 2 1
15. 5 OrnpeesieHHbIN HHTErPall. 2
16 5 [TpunoxeHus onpeaeICeHHOr0 HHTErpaa. 2
Hroro B 1 cemecrtpe: 32 10
16. 6 OcHOBHbIE TIOHATHUSL TEOpUH BeposTHOCTeH. Knaccuueckas 2 1
(hopmMyIa BEpOSITHOCTH.
17. 6 ®dopmyna noaHoN BepoATHOCTH. CirydaiiHble HE3aBUCHMBIE 2 1
UCTIBITAHUSI.
18. 7 [lonsTe cnyuyailHOM BenWuyuHBL. Buael  ciay4ailHBIX 2 -
BeIMYMH.  YHUCIOBbIE  XapaKTePUCTHKU  CIy4alHBIX
BEJIMYMH.
19. 7 3aKOHBI pacnpefeNeHus ClIydalHbIX BennyuH. DyHkuus 2 -
pacrpeneneHuss U MIOTHOCTh paclpeneseHus CiIydaiHoN
BEITUYHHBIL.
20. 8 I'enepanbHas COBOKYNMHOCTh U BbIOOpKa. CTaTHCTHUECKOE 2 1
pacnpezienieHre BRIOOPKH.
21. 8 CraTtucTueckue OLICHKM IapaMETPOB  PacHpelesIeHus 2 1
(ToueuyHble M MHTEpBaJbHbIE OIEHKH). Mertonpl pacuera




CBOJIHBIX XapaKTEPUCTHUK BBIOOPKH.

22. 9 ITpoBepka runoTes o NpeanoIaraéMoM 3aKoHe paclpeeneHus ¢ 2 -
nomoipio kpurepuen [Tupcona, Konmaroposa, Sctpemckoro.
23. 10 OyHKIMOHAIbHASL, CTATUCTHYECKass W KOPPEIALMOHHAS 2 -

3aBUCUMOCTh. OIlleHKAa TECHOTHI JMHEHHOUN CBSI3U MEXIY
npusHakamu. OTbICKaHUE [apaMeTpoB  BBIOOPOUHOIO
YPaBHEHUSI PETPECCUM.

HToro Bo 2 cemecTpe: 16 4

Bcero: 48 14

4.4, IlpuMepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (pador) - ne npedycmomperno OIIOII.

5. Opranusanusi cCaMoCTOAITEIbHON PadoThI 00y4AIOIIUXCH M0 JUCHHUILINHE
5.1 Tunbl camoCTOATEILHOM PadOTHI M €€ KOHTPOJIb

Tun camocTosiTeIbHON PadoThI ®dopma o0yueHus Tekymuii KOHTPOJIb
OYHas 3a04Hast

[IpopaboTka maTepuana JeKUUH, 24 TECTUPOBaHUE

MTOJATOTOBKA K 3aHATHAM 78

CaMocToATenbHOE U3YUEHUE TEM 6 TECTUPOBAHUE

WITH
cobecenoBanne

Pacuetno-rpaduueckne paboTs 16 - 3aIuTa

KonTtponpHbIe paboThI - 26 3aInTa
BCET0 YacoB: 46 104

5.2 Y4eOHO-MeToquYecKHe MaTePHAJIbI 1JIsl CAMOCTOSITEIbHOH padoThI

1. Maremaruka: METOAMYECKHE PEKOMEHJAIMM [0 OpraHu3alii U  BHIIOJHECHUIO
CaMOCTOSATEIIbHOM PaboThl 0Oydaromuxcs HampasieHus noarotoBku 35.03.01 Jlecnoe meso/
cocraButens. H.H. ManbuykoBa / T'AY Cesepuoro 3aypamss — Tiomens, 2016.— 29 c.
[DnexTponHsIit pecypc]

2. Maremaruka: mporpaMmMa M METOAMYECKHE YKa3aHUs K BBIIOJHEHUIO KOHTPOJIBHBIX
pabor g oOydaromuxcs 3a04HOM (opmbl oOydeHus HampaBieHus noarotoBku 35.03.01
«Jlecroe aeno» / cocraBurenb: H.H. MansuykoBa; [AY Ceseproro 3aypaibs — Tromensn, 2016.
— 24 c. [DnexTpoHHbIi pecypc]

5.3 TeMbl, BHIHOCUMbIE HA CAMOCTOSITEJIbHOE H3yYeHHUe
Paznen 2. Ananutuueckas reometpusi. Tema Kpusbie BToporo nopsiika,

Paznen 5. HaterpanbHoe wucuucnenuve. Tema HMHTEerpupoBaHue TPUTOHOMETPUUECKUX
(GYHKIMI: pa3nTuYHbIe CIy4au U METOJIbl MHTETPUPOBAHUS




6. D oHJ OLIEHOYHBIX CpeacTB AJisli MPOBEACHUA HpOMe)l(yTO‘[HOf/'I arreCcranmu
oﬁyqamumxca mo JTMCHUIIJIMHE

6.1 IlepeyeHb KOMIIETEHIMI U OLIEHOYHbIE CPEICTBA MHANKATOPA T0CTHXKEHUSI
KOMIIeTeHI M

Koo
Komne-
menyuu

Nuaukatop 10CTUXEHUS
KOMIIETEHIINU

[Iepedyens mmaHupyemMsbIX
pe3yiabTaToB 0OY4EHHUS 11O
JCIIUIUINHE

HaunmenoBaunue
OLICHOYHOTI'O CPE/ICTBA

OIIK-1

NJI-2 omky

Hcnonb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHKU IS peleHus
TUTIOBBIX 3a7a4 B

obsactu mpoeCCHOHATBHOU
NeSITeIbHOCTH.

3HaTh:

- OCHOBHBIE TOHATHS W METOJBI
JUHEMHOW W aHaJTUTHYECKOM
TeOMETPHH;

— OCHOBHBIE TOHSITUSI U METOJBI
MaTeMaTH4eCcKOro aHaJm3a,
i depeHnmansHOro u
MHTETPaIBHOI0 NCUHCIICHHUS;

- OCHOBHbBIE TOHATHS U (OPMYIIBI
TEOpUHU BEPOATHOCTEH;

- METOIBI 00paboTku
CTaTUCTUYCCKUX TaHHBIX.

YMers:

- BBIUHCIISATH  ONpPEJEITUTENH,
peuaTtb CHUCTEMBbI JIMHEHMHBIX
YpaBHEHUI METOJaMU JIMHEHHOU
anreOpsl;
- yMeTb
YpaBHEHUI
HopsiKa;

- BBIYHCIISATD HpeieNsl,
MPOU3BOTHYIO byHKIMN u
HEOIpECNICHHBIE HHTErPaIbI;

- BBIYHCIISATD BEPOATHOCTU
CITydaiiHBIX COOBITHIA;

- oOpabaThIBaTh CTaTUCTUYECKYIO

BUJL
BTOPOTO

OIIpeneNaTh
KPUBBIX

UHPOPMAIHIO TS OLICHKH
3Ha4YECHUHN rapameTpoB
pacrpenencHus.

Bianets:

- HaBBIKAMH  HCIOJIb30BAHUS
muddepeHnraTbHOro "

HHTETPAJIBHOTO HCYUCIICHUSA 1A
peIIC€HuA 3a1a4,

- HaBBIKAMH  aHajluW3a U
00paboTKH JaHHBIX,
HEOOXOMUMBIX Uil pEIIeHUs

npodecCHOHATBHBIX 3a/1ad.

Tect
DK3aMeHalMOHHBIN OWIeT




6.2. HIxkajabl oeHUBAHUSA

IIaTubdanabHag MKaJjaa OLICHUBAHUS YCTHOI'O 3K3aMEHa

Ouenka Onucanue

JleMOHCTpHUpYET CUCTEMHbIE TEOPETUYECKHE 3HAHUS U OTpabOTAHHBIE
IPAKTUYECKUE YMEHHS U HaBblku. be3ommOouyHO ompenenser u

OTan4HO
NpaBUIBHO  TMPUMEHSET  METOABl  PEIICHHS  TUIOBBIX U
KOMOWHHUPOBAHHBIX MPAKTUYECKUX 33]1a4.
JleMOHCTpUpYET XOpOWIMKA HA0Op TEOPETUYECKUX 3HAHUM ©
MPAKTUYECKNX YMEHUM W HAaBBIKOB. YMeEET MPaBWIBHO BBIOpaTh U
Xopor1io MPUMEHUTH COOTBETCTBYIOIINE MATEMAaTHYECKUE METOJIBI K PEIICHUIO

THUIIOBBIX U KOM6I/IHI/IpOBaHHI)IX MPAKTUYCCKUX 3a7a4, HO AOITYCKACT
He3HAYUTENIbLHBIE OIIMOKHU IIpH pCIICHUHN NPCIIJIOKCHHBIX 3a1a4.

Y,HOBJ'IGTBOPI/ITCJ'IBHO THIIOBBIX 3aJa4, HO 3aJa4yHu 0oJsiee CIIOXKHOTO YPOBHA BBI3BIBAIOT

I[eMOHCTpI/IpyeT YaCTHYHBIC TCOPCTUUCCKUE 3HAHUA U CTAHOAPTHBIC
MMPaKTUYCCKUC YMCHUSA U HABBIKH. Moxet BI)I6paTI) MCTOABI PCIICHUA

3arpyaHeHus. JlomyckaeT OMIMOKM MpH pPEUIeHUH MPeI0KEeHHbIX
3az1ad4.

HeynoBnerBoputenbHO | MpakTUYeCcKUE YMEHHS M HaBbIKUA. [lpu pemieHuu THUHOBBIX 33134

JlemoHCTpHUpyeT cliadble TEOPETHYECKHUE 3HAHWS, HE OTpabOTaHBI

JAO0ITYyCKacT FPY6BIG JIOTHYECKHE U BEIYMCIUTEIbHEIE OIIMOKH.

Il kajia oneHMBaHNS TECTUPOBAHMS HA IK3aMeHe

% BBINOJTHEHUS 32 IaHUS BaJun no 5-0anbHOM cucreme
86 — 100 5
71 -85 4
50-70 3
Mmenee 50 2

Il xaJjia oueHMBaHUsA YCTHOI'O 3a4eTa

OreHka Omucanue
3aureHo OOyyvaromuiics BlaJeeT NPAKTUUYECKUMU U TEOPETUYECKUMHU TMpUEMaMu |
METOJIaMU M0 TPONICHHBIM pa3fenaM JUCHHUILTUHBL YMEeT CaMOCTOSATEIbHO
UCIOJIF30BaTh aNTOPUTMHUUYECKUE MPUEMBI PEIIeHUs] CTaHJAPTHBIX 3a/1a4 pa3fesioB
JTUCIUIUIMHBL. 3HAeT MPOrpaMMHBINA MaTepuan JUCIUILUIMHBI, HO MOXET J0MYyCKaTh
HECYIIECTBEHHbIE OLITUOKH.
He 3auteno | OOydaromuiics HMMeeT 4YaCTHYHbIE 3HAHUS OCHOBHBIX TPHUEMOB pEIICHUS U

TCOPCTUYCCKHUX  MCTOIOB, HapymacT JIOTHYCCKYIO TOCICAOBATCIBHOCTL B
H3JIOKCHUN MaTepuraia. YacTUYHO OCBOEHO MCIIOJIb30BaHUE AJITOPUTMHUYCCKUX
HpI/IéMOB pelICHrd CTAaHAAPTHLBIX 3a4a4, JOMYCKACT CYIICCTBCHHLIC OIIIMOKH.




IIIkana oneHNBaAHUSA TECTUPOBAHUS HaA 3249€TE

%0 BBINMOJHECHUSA 3aJaHUH PesyabTar
50 - 100 3a4TEHO
MmeHee 50 HE 3aUTEHO

6.3 TunoBbie KOHTPOJILHBIE 3aJaHUSI WJIM HHbIE MATEPHAJIbI
VYka3zaHbl B IPUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOI U 10MOJHUTEIbHOMH Y4eOHOMH JTUTEPATYPHI, HEOOXOAUMOI 1151
OCBOCHMS IMCHUIINHbBI

1.

2.

10.

a) OcHosHas iumepamypa.
VkcycoB C.H., ®etucor K0.M. Maremaruka : yuedbnoe mocooue / C.H. Ykcycos, FO.M.
®etucos. — 3-e u3a., crep. — Crapsrit Ockon : THT, 2018. — 352 c.
Cobounea, E. H. Maremaruka: kpaTkuii kKype jeknuii : yaeonoe nocobue / E. H. Cobonena.
— Wkesck : Yal'AY, 2021 — Yacts 1 — 2021. — 104 ¢. — TekcT : a5eKTpoHHBI#H // JIaHb :
aNIeKTPOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/296687 .
Pexxum noctyma: st aBTOpH3. TOJIB30BATENEH.
BonoGyesa, T. A. MaremaTtuka (KpaTKui Kypc JIEKIIMI U MpaKTUYEeCKHe 3aJaHusl) : ydeOHoe
mocobwue / T. A. BonobyeBa. — Open : Openl’AY, 2018. — 92 ¢. — Tekcr : aneKTpoHHBI#H //
Jlanp : anekTpoHHO-OMONMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/118787 .
— Pexxum goctyna: s aBTOpHU3. MOJIb30BaTEIEH.

0) [lononnumenvhas aumepamypa.
baspun, Ban MBaHoBu4. Briciias maremarnka: y4e0. /IS CTyA. €CTECTBEHHO - HAyYHBIX
cnenmansHoctedt / Y. U. baBpun. - 2-¢ u3x., - M.: Axkagemus; 2001. - 616 c.
I'openos B.M. Maremaruka [D1eKTpoHHBIN pecypc] : cOOpHUK 3adad u ynpaxHenuii / B.U.
I'openos, O.JI. Kapenosa, T.H. JlemameBa. — DJeKTpOH. TEKCTOBbIE HaHHbIEe. — M. :
Poccuiickas mexayHapoIHas akaaeMus Typu3Ma, YHHUBEpcUTeTcKas kaura, 2016. — 112 c.
— 978-5-98699-189-4. — Pexum nmocrtyma: http://www.iprbookshop.ru/70538.html
Hanunos, A. M. Maremaruka: yueOHoe mocooue / A. M. [anumnos, M. A. 'appkuHa. —
ITen3a : IleH3eHCKu TOCYIapCTBEHHBIN YHUBEPCUTET apXUTEKTYpPhl U cTpouTenbcTBa, DbC
ACB, 2012. — 204 c. — ISBN 978-5-9282-0797-7. — TekcT : SJCKTPOHHBIA //
OnekTpoHHO-OMOnuoTeunass  cucrema [PR BOOKS [caiT]. —  URL:
https://www.iprbookshop.ru/23097.html
Hanxo ILE. u ap. Beiciias matemaTuka B yIpakHEHHSIX U 3aadax: yueOH. mocobue. B 2-x
q. Y1.-M.: Bercii mik.,1986r.-340 c.;
Hanxo ILE. u ap. Beiciias matemaTuka B yIpakKHEHHSIX U 3aadax: yueOH. mocobue. B 2-x
q. Y2.-M.: Beicm mik.,1986r.- 415 c.;
I'appkuna, . A. Maremaruka. Yacte [. CrpaBouHble MaTepuaigbl U TECTBI 110 MOIYJISAM:
yuebHOoe mocobue sl cTylaeHToB-3a0uHUKOB / M. A. Tappkuna, A. M. Jlanunos, A. H.

KpyrnoBa. — Ilen3a : IleH3eHCKMii TOCylapCTBEHHBIH YHHUBEPCUTET apXUTEKTYpbl W
ctpoutensctBa, ObC ACB, 2013. — 328 c. — ISBN 978-5-9282-0920-9. — Texkcr :
ANEKTPOHHBINA // DnekTpoHHO-OMOMoTeyHass cuctema IPR BOOKS : [caiir]. — URL:

https://www.iprbookshop.ru/23098.html

Psa6ymko, A. I1. Beiciias matemartuka. Teopus u 3amaun. B 5 yactax. Y.1. Jluneiinas u
BEKTOpHas anredpa. AHanutudeckas reomerpus. Auddepennuansnoe ncunciaeHue QyHKIHiI
OJIHOM TiepeMeHHO : yueOHoe nocobue / A. I1. Psdymko, T. A. Xyp. — 2-e uza. — Munck
: Beroiiirast mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-
5. — Texkcr : anekTpoHHbIH // DnekTpoHHO-0nOmmoTeunas cuctema IPR BOOKS : [caiit]. —



https://e.lanbook.com/book/296687
https://e.lanbook.com/book/118787
http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23097.html
https://www.iprbookshop.ru/23098.html

URL: https://www.iprbookshop.ru/90754.html. — Pexum moctyma: s aBTOPU3HP.
II0JIb30BATEICH

11. Pa6ymiko, A. Il. Beicmas maremaruka. Teopus u 3agauu. B 5 gacTsax. U.2. KommnekcHbie
yucna. HeonpeneneHHslil U onpeneaeH bl nHTerpainsl. @yHKIMU HECKOJIBKUX IIEPEMEHHBIX
: yaebHnoe nocodbue / A. I1. Psbymko, T. A. Kyp. — Munck : Beiiimas mxomna, 2016. —
272 ¢. — ISBN 978-985-06-2766-7 (u. 2), 978-985-06-2764-3. — TekcT : 37I€KTPOHHBIN //

OnekTpoHHO-Oubnmoreunas  cucrema [PR BOOKS [caiiT]. = —  URL:
https://www.iprbookshop.ru/90755.html.  —  Pexxum  goctyma: s aBTOpHU3HP.
[10JIb30BATEIEN

12. Psa6ymiko, A. I1. Beicimas marematuka. Teopus u 3amaun. B 5 gactsax. U.3. OObIKHOBEHHBIE
maddepennnanbubie ypaBHeHus. Psanasl. Kpataele uaTerpansl : ydeOHoe mocodue / A. I1.
Psa6ymxo, T. A. Xyp. — Munck : Bemmiimras mkona, 2017. — 320 ¢. — ISBN 978-985-

06-2798-8 (u. 3), 978-985-06-2764-3. — Tekct : DSIEKTPOHHBIH // DIEKTPOHHO-
OoubmmoTeYHAs cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90756.html.  —  Pexxum  goctyma: s aBTOpHU3HD.
II0JIb30BaTENEH

13. Pynakos B.I1. IlIkonmpHas u By30BCKasi MaTeMaTHKa B (popMyiax u rpadukax — CIpaBOYHOE
nocobue. — Tromenn: «BekTop Byk», 2005 — 280 c.

8. IlepeyeHb pecypcoB HH(POPMANIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH "UHTepHeT"
— Exponenta.ru, oOpa3oBaresbHbIii MaTeMaTndeckuii cait (http://www.exponenta.ru/);

— TlpakTukym o matematudeckomy ananusy (Bumeokypce) (https://hghltd.yandex.net/);
— www.intuit.ru - Bugeokypcel «MaremaTruka»

— DnextpoHHO-O0mnbmnoTeunas cucrema «Jlaus» (http://e.lanbook.com/),

— DnextponHO-O0nbmuoreunas cucrema «IPR-books» (http://www.iprbookshop.ru/);

— AJl. Manuta, MI'Y, UnaTteprer-yueOHnK «Teopus BeposSTHOCTEH M MaTeMaTHYeCKas
CTaTUCTHKA» JUIS CTYJICHTOB €CTECTBEHHBIX (aKkyabTeToB (WWw.teorver-online.narod.ru);

— Bugeoxypcsl «Teopust BepOATHOCTEH 1 MaTeMaTHYeCKasi CTAaTUCTHKA», « OCHOBBI TEOPHH
BEPOSTHOCTE», «OCHOBBI MATEMATHYECKOM CTATHCTHKI» (WWW.Intuit.ru)

9. MeToauveckue yKa3aHus JJs 00y4al0UUXCs M0 OCBOEHHIO TUCHMILIIHHbI

1. Jluneiinas u BekTOpHas anreOpa [DieKTpoHHBIH pecypc]: ABTOPbI COCTaBUTEIIH:
ManpuykoBa H.H., Kynukosa C.B. /.- Tromens, 2013 — 75 c.

3. Maremaruka / ABtopsl-coctaButenu: Manbuykosa H.H., Kynukosa C.B./ MmeToauueckue
yKa3aHMs K IPAKTUYECKUM 3aHATHAM Ul OakajaaBpoB O4YHOM (hopMbl OOy4YeHHUs HaNpaBiIeHUs
noaroroBku 35.03.01 Jlecnoe neno — Tromens, I'AY Cesepnoro 3aypanbs, 2016 — 46 c.
[DneKTpoHHBIN pecypc].

10. Ilepeyens HHPOPMALIMOHHBIX TEXHOJIOTHIA
1. Jlns BbIMOSMHEHHs Ja0OpPAaTOPHBIX pPA0OOT CTyIEHTaM PEKOMEHIYeTCs HCIOJIb30BaTh

nporpammy Microsoft Office (anexkrponnsie Tabnuib Microsoft Excel).
2. DUOC Moodle

11. MaTepuajbHO-TeXHUYECKOe o0ecneyeHne JUCIUNINHBI

JIeKIMOHHBIE M CEMUHAPCKOTO THUIA 3aHSATHUS MPOBOJATCS B ayJAUTOPHUSAX C KOJIUYECTBOM
y4eOHBIX MECT, JOCTATOYHBIM JJISl pa3MEIEeHUs CTYICHTOB JaHHOTO HAIPaBJICHUS MOJIOTOBKH,
U O00OpyIOBaHHBIX JOCKOW WM MYIbTUMEIUHHBIM 00opymoBaHueM. [l BBINOJTHEHUS


https://www.iprbookshop.ru/90754.html
http://www.exponenta.ru/
https://hghltd.yandex.net/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.teorver-online.narod.ru/
http://www.intuit.ru/

CaMOCTOSITEIIBHON pabOThl CTYIEHTHI MOTYT TOJIb30BAThCS YUTATBHBIMU 3aJIaMU OUOIMOTEKU
OI'bOY BO T'AY Cesepnoro 3aypaiibs, B TOM YHCJIE€ OCHAIIEHHBIX KOMIIBIOTEpaAMU C
JIOKAJIbHON CEThIO M BEIXOJIOM B MHTEPHET.

12. Oco0eHHOCTH OCBOEHHS AUCHUIIJIMHBI JII HHBAJIUAOB U JIMI ¢ OrPAaHUYCHHBIMHA
BO3MOKHOCTSIMM 3/10POBbS

OOydenue oOyyaroUuxcs C OrFPaHUYEHHBIMU BO3MOYKHOCTSIMM  3J0POBbSl  IIPH
HEOOXOMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJaNTHPOBAHHOW paboyeil mporpaMMbl ¢
WCTIOJIb30BAHMEM  CIICIUANIBHBIX ~ METOJ0B OOYyYeHUS M AUJAKTHUYECKHX MAaTepHasoB,
COCTaBJICHHBIX C Y4YETOM OCOOCHHOCTEH MCUXO(HU3UUECKOTO PpPAa3BUTHSA, WHAWBHIYAIbHBIX
BO3MOKHOCTEH U COCTOSIHUSI 37I0POBBS TAKMX 00yJaromuxcs (00y4Jaronerocs).

B memax ocBoeHus y4eOHOW TMporpaMMbl JUCHUIUIMHBI HMHBAIMAAMH H  JUIAMUA  C
OTpaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbsI 00ECTIEYHBACTCSI:

* IS WHBAIWAOB W JIMI] C OTPAaHMYCHHBIMH BO3MOXXHOCTSMHU 3JI0POBbSI IO 3PEHHIO:
pa3MelneHne B JOCTYIHBIX Ui 0OyYaroIuXcs, SIBISIFOIIUXCS CIETIBIMU WM CIIA00BUASIIUMH,
MecTax M B aJalTHUPOBAHHOM ¢opme chpaBOoYyHON HHGOpPMAIMKM O PACIHUCAHUU YUEOHBIX
3aHSITUI; IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO oOyuaromiemycs HE00X0IMMYIO

MTOMOIIIb; BHIITYCK aTbTEPHATUBHBIX (POPMATOB METOJMUECKUX MaTepuasioB
(xpynHbIA WpHGT WM ayauodaiiisl), UCMOJb30BaHUE Bepcuu caita s cnadbosuasmmx ObC
IPR BOOKS wu cnenuansHoro moounbHoro npunoxxenus IPR BOOKS WV-Reader (mporpammsl
HEBU3YaIBHOTO JOCTyMa K WHGOpMAIMK, MpEeIHa3HAYCHHON /IS MOOWJIBHBIX YCTPOMCTB,
paboTaronux Ha omnepanuoHHol cucteme Android u 10S, xoTopas He TpeOyeT crenuaibHO
00y4eHHOTO accucTeHTa, T.K. Joau ¢ OB3 mo 3peHnro paboTaroT CO CBOMM YCTPOMCTBOM
IIPUBBIYHBIM CIIOCOOOM, UCIIOJIB3Ys CHELHATbHbIE INTATHBIE IPOrPAMMBI JUIs HE3PSUUX JIOJEH, C
kotopeiMu IPR BOOKS WV-Reader nmeeT nosiHyr0 COBMECTUMOCTB);

* 18 MHBAIUAOB M JMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS IO CIyXY:
Ha/IIeKaIlMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHE NH(POPMALINY;

* I8 MHBAIKAOB M JIMI[ C OTPaHUYEHHBIMM BO3MOKHOCTSAMH 3I0POBBS, HMMEIOLINX
HapyLEeHUsl ONOPHO-JBUraTEIbHOIO almapara: BO3MOXKHOCTb OECHpPENsATCTBEHHOIO JOCTyINa
oOyyaromuxcs B yueOHble IIOMEIICHUS, TyaJleTHbIe KOMHAThI U Ipyrue noMeneHus Kapenpsl, a
TaKXe MNpeObIBAHNE B YKa3aHHBIX  [TOMELICHUSX.

OO6pa3oBaHue 00yyarOIUXCs C OrPAaHUYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbsI MOXKET OBbITh
OpPraHu30BaHO KaK COBMECTHO C JPYIrMMM OOy4arOIIMMHUCSH, TaK U B OTAENbHBIX I'pyNIax WU B
OTJEJIbHBIX OpPraHU3alHusiX.



IMPUJIOKEHME 1

MuHHCTEPCTBO HAayKU U BhICIIero oOpasoBanus Poccuiickoit denepannu
®I'BOY BO I'ocynapcTBeHHbIN arpapHblii yHUBepcUTET CeBEpHOTo 3aypalibs
NHXeHepHO-TEXHOIOTUYECKUI HHCTUTYT
Kadenpa maremaTrku 1 nuHGOpMATUKA

OOH/I OHEHOYHBIX CPEJICTB

1o yueOHo# aucturinae MaTteMaTuka

1151 Hanpaienus noarotoBku 35.03.01 Jlecnoe neno

O6paSOBaT€JII>Haﬂ ImporpamMmma PaHI/IOHaJIBHOG JICCOITIOJIb30BAHHC

VYpoBeHb BhIcIEro 00pa3oBaHus — 0akagaBpuat
Pazpaboruuk: nonent H.H. MansuykoBa,

VYTBepKIIEHO Ha 3aceaHuu Kadeapbl
npotokol Ne 10 ot «31» mas 2024 r.

H.o. 3aBenyromiero kagenpoit ot/ H.H. ManbuykoBa

Tromens, 2024



KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OLNEHKMU 3nannii, ymeHnmuii,
HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepU3yolue 3Tanbl popMupoBaHus
KOMIIETEHIIMI B IIpouecce 0CBOCHUS NTUCHUILIMHBI

«MareMaTuKa»

Bomnpocs! 11 noaroToBku k 3x3ameny (1 cemectp)

Komnerenmus Bonpocsl
1. Onpenenurenu U UX CBONUCTBA.
2. Marpunsl. [edictBus Han matpunamu. OOpaTHas MaTpHIia
3. Pemenue cucreM IMHEWHBIX ypaBHEHHH MetoioM Kpamepa,
l'aycca
4. Tlonatue BEKTOpHOM BenMuMHBL. JIMHEHbIE omepanuu Haj
BekTOpamu. basuc npocrpanctBa. Paguyc — BekTop. Koopaunats!
BEKTOpa B JIaHHOM Oazuce.
5. OcHOBHbIE 33J]a4ul TPOCTPAHCTBA.
6. VYrom wmexnmy BekTopamu. CKalsgpHOE TPOUM3BEICHHE IBYX
BEKTOPOB M €ro OCHOBHbIE CBOMCTBA. CKaJISIpHOE NMPOU3BEACHUE B
KOOpAWHATHOU popme
7. BexkTtopHOE€ TpOM3BEIEHHWE U €ro OCHOBHBIE CBOWCTBA.
CMenraHHOoe MPOU3BEIEHUE U €r0 OCHOBHBIE CBOMCTBA.
8. VYpaBHEeHHE JHMHHUU HA TUIOCKOCTH.
9. PasnuuHble ypaBHEHHS NPSIMOW JMHUM Ha IUIOCKOCTH. YTOJ
MEXIY MPSAMBIMU. PaccTOsIHUE OT TOUKH A0 MPSIMOM.
10. ITmockocts. HopmanbHbI BEKTOp TUIOCKOCTU. PaccrosHme ot
TOYKH J0 MIOCKOCTH. [IpsmMast v miIoCKOCTh B IPOCTPAHCTBE.
11. TlonsTMe  KOMIUIEKCHOTO  4YHcia.  AnreOpawdeckas W
OIIK- 1 TPUTOHOMETPUIECKAs dhopma KOMITJIEKCHOTO YuCIa.
Crnocoben  pemats THIOBBIE | [° €OMETPUYECKOE U300paKeHHE.
3ajaun  MpopeccHOHAMBHOM | 19 JelicTBHS ¢ KOMILIEKCHBIMH YHCIIAMH.

NEeATEIPHOCTH HA  OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB

MaTeMaTHIECKHX u
€CTECTBEHHBIX HayK c
IpUMEHEHHEM
nH(pOpMaLMOHHO-

KOMM YHHKaIlHOHHBIX

TEXHOJIOT UK

13. TloHsTHE MOCTOSTHHOM M IEPEMEHHON BEJTMYUH, TIPUMEPHI.

14, ®yaxuwms ogHOM nmepemeHHO. O0macTh onpenencHus QyHKIUN
u ob6nacTh 3HaUYeHH QyHKIUU. CriocoObl 3a1aHus (QYHKIIUH.

15. OcHoBuble cBOMicTBa GyHKIMH. [IoHATHE CITOXKHOW QYHKITHH.
16. Tlonstue nmpenena Gpynkiuu. Teopemsl 0 mpenenax.

17. beckoHeyHO Mallble BETUYMHBI M WX CBOiicTBa. beckoHeyHO
OOJbIIIME BETUYUHBI U UX CBOMCTBA.

0 0
18. PackpsiTHe HEONPEICICHHOCTESH BUIa 6 u—.
o0

19. IlepBelii 3amMedaTenbHBIA Mpenena. BTopoil 3aMedaTenbHBIH
npeen.

20. HenpepsiBHOCTH (pyHKIMHU. ToUKM pa3pbiBa pyHKIMH.

21. TloHsATHE KOMIUIEKCHOTO YHuCIla, ero aireOpandeckas (opma.
I'eomerpuueckoe n3o0paxeHue.

22. Tpuronomerpuueckasi gopma KomIuiekcHoro uucna. [lepexon
or  anreOpamdeckoil  (opMbBl  KOMIUIEKCHOTO  4Mclaa K
TPUTOHOMETPUYECKON U HA0OOPOT.

23. JlelicTBus HajJ KOMIUIEKCHBIMU unciamu. [lokazatensHas popma
KOMIUIeKcHOTO yncia. @opmyna Ditnepa.

24. PemieHue  KBaJpaTHBIX  ypaBHEHUH ¢
JMCKPUMHHAHTOM.

OTpULATCIIbHBIM




Komnerenus Bomnpocsl
25. 3anmaum, MPUBOAAIINE K TIOHITHIO POU3BOTHOM.
26. Ompenmenenue  mpouw3BoAHON. Ee  reomerpuueckwii U
(U3NYEeCKUil CMBICIL.
27. OO01ee mpaBWIO BEIYUCIICHUS TPOU3BOIHON TI0 OTIPEACTICHUIO.
28. IlpaBwra muddepennupoBanus. [Ipou3BOAHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUH.
29. Juddepennumpoanue CIIO’KHOM byHKINH.
HuddepenunpoBanne HesBHOW (QyHKINN.
30. Jlorapudmuueckoe  muddepennupoBanue.  [IpousBogHbIC
BBICIITUX TTOPSIKOB.
31. Muddepentmman ¢yaxmum. I[Ipumenenune muddepeHnmana K
MIPUOJIMKEHHBIM BBIYUCIICHUSIM.
32. Tlpu3Haku MOCTOSIHCTBA U MPU3HAKH MOHOTOHHOCTH () YHKITHH.
33. Toukm okcTpemyma (QYHKIUU. YCIOBUS CYyNIECTBOBAHUS
JKCTpeMyMa (PYHKIIHMH.
34. BBIMyKJIOCTP ¥ BOTHYTOCTh (yHKIMH. Toukum meperuda
(GyHKIMH.
35. AcumnrTotel  (yHKumMH. [IpuMeHeHWE  TPOW3BOMHOW K
rccaeaoBaHui0 (PYHKIIMI OTHOM TIEPEeMEHHOM!.
36. OcHOBHBIC CBOMCTBa HEOIPEACICHHOTO HWHTEeTrpana. Tabimia
OCHOBHBIX HHTETPAJIOB.
37. OcHOBHBIE METOIBI HMHTETPHPOBAHHUS:  HEMOCPEICTBEHHOE,
3aMEHbI IEPEMEHHOM, 110 YaCTsM.
38. UHrerpupoBaHH€ OCHOBHBIX D3JEMEHTAPHBIX pallOHATbHBIX
Ipo0ei.
39. UnterpupoBanue HEeTIPaBUIIbHBIX AMIEMEHTaPHBIX
panoHaIBHBIX APOOECH.
40. HWHTerpupoBaHHUE HEIJIEMEHTAPHBIX PAIMOHAIBHBIX IPOOEH.
41. 3agauyu, NPUBOAAIIME K IMOHITHIO OMPEIECIIEHHOTO WHTErpaa.
[lonatue omnpeneneHHOro MHTErpana. BeluncieHue omnpeneaeHHOro
WHTErpajla v ero CBOMCTBA.
42. Metoabl UHTETPUPOBAHUS B OMIPE/ICTICHHOM UHTETpaJe.
43. TlpunoxeHuss  OMNpEAECNEHHOT0  HWHTErpajla K  PEUICHUIO
IIPaKTUYECKUX 3a]a4
Bonpocsl Uist HOATOTOBKH 3a4eTy (2 cemecTp)
Komnerenmus Bonpocsl
1. OcCHOBHbIE  TOHATHS ~ TEOPUUM  BEPOATHOCTEM:
ucnpiTanue U cobbitre. Kiaccudukanus —croydailHbIX
COOBITHH.
2. Knaccuueckoe ormnpejeneHne BEpOSATHOCTH COOBITHS.
Crartuueckasi BEpOSITHOCTb.
3. OneMeHThl KoMOUHATOPUKUA. OCHOBHBIE (POPMYJIBI.
4. CymMma coObiTuii. Teopema ciioxeHHsI BEpOSITHOCTEH
OIIK 1 HECOBMECTUMBIX coObITHH. [lomHas rpymnma CcoOBITHIA.
Coocoben peuaTte TUIIOBEBIE HpOTI/IBOHOHO)KHLIC COOBITHS.
3a7a9d  poEeCCHOHAIBHOM 5. [IpousBenenne coOBITUH. YCIIOBHAs BEpOSITHOCTH
IEITCIbHOCTHU Ha OCHOBE COOBITHSL. TeOpeMLI YMHOXKCHHUA Bepo}ITHOCTeﬁ.
3HAHUM OCHOBHBIX 3aKOHOB 6. Hes3aBucumbie cOOBITHS. TeopeMa YMHOXCHUA JIA

MaT€MaTUdYCCKUX

u | HE3aBUCHUMBIX COOBITHIA. BCPO}ITHOCTB MOSIBJICHUS XOTS OBl




Komnerenmnus Bomnpocsr

€CTECTBEHHBIX HayK C | OJTHOTO COOBITHSL.

IIPUMEHEHHUEM 7. ®opmyna noaHou BeposaTHocTH. Popmyiia beneca.

nH(pOPMAIIMOHHO- 8. [loBTOpHBIE He3aBHCHMBbIE HclbITaHud. Dopmyia

KOMMYHHUKAITHOHHBIX bepnymnu.

TEXHOJIOTHI 9. JlokasibHass W wuWHTErpaigpHas TeopeMbl Jlammaca.
®opmyna [lIyaccona
10. OnpeneneHre W BUABL  CIy4alHBIX — BEJIUYMH.
JluckperHas ¢.B. 3aKOH paclpeaeaeHus: BEpOsSTHOCTEH J1.C.B.
11. YUucnoBele XapakTEPUCTHKUA C.B., HX 3HA4YCHHE.
Maremarnueckoe OXHUAAHUE [I.C.B. Ero cBoiictsa.
BepoATHOCTHBIN CMBICIL.
12. Hucniepcust 1.c.B.: onpeneyeHue, CBOMCTBa, popmyna
Juid BelumcnieHus. CpenHee KBapaTHyeckoe OTKIOHEHUE.
13. 3aKoHBI pacrpeaesieHus J1.C.B.
14. HenpepeiBHble  ¢.B. @yHKIUSA  pacnpeneicHus
BEpOSITHOCTEH. H.C.B., €€ CBOMCTBA U TpaduK.
15. BeposiTHOCTh MOMaianus ¢.B. B 3aJJaHHbIA HHTEPBAJI.
16. [InoTHOCTE pacrtpeneneHnst BEPOATHOCTEN H.C.B., €€
CBOMCTBA U rpadUK, BEPOSITHOCTHBINA CMBICIL.
17. UucnoBeie XapakTepucTuku H.c.B. M(x), [ (x), O(x).
DopMyIIbl U1 UX BBIYUCIICHUS.
18. HopmanbHOe pacmpeneneHne H.C.B. [TnoTtHOCTH
BEPOSITHOCTH, €€ CBOMCTBA U IpaduK.
19. Yucnosbie XapaKTEPUCTUKHU HOPMaJIbHOTO
pacnpeneseHus.
20. 'enepanbHass W BBIOOpPOYHAST  COBOKYITHOCT.
Br16opounsIii MeTo .
21. BapuannoHHbBIN psifi; TUCKPETHBIH U MHTEPBAIBHBIN.
[Tosnurou u rucrorpamma.
22. OMmnupudeckass (QYHKIUS paclpefesicHus] U ee
CBONCTBA.
23. Yucnosbie XapaKTEPUCTHKHU BBIOOPOYHOM
COBOKYITHOCTH.
24, OMIUPUYECKHE MOMEHTHI  BBICHIMX  MOPSIKOB.
AcumMMeTpHUst U SKCLecC.
25. CratucTtuueckue OIICHKHU rapaMeTpoB
pacnipeneneHusi. ToueuHble OIIEHKU U €€ CBOMCTBA.
26. OueHkr mapamMeTpoB pachlpefeNieHUuss € MOMOIIBIO
HMHTEPBAJIOB, MOHATHE HAJIS)KHOCTH UHTEPBAA.
217. CratucTtuyueckas npoBepKa rUIoTe3, BUbI OMIHUOOK.
28. 3ajaun  KOppeNsAlMOHHOrO  aHanmuza.  [lapHas
JVHENHHas! KOppensuus.
29. Kosdpduumenr nuHelHON KOppensuud U ero
cBolicTBa. [IpoBepka Ha 3HAYMMOCTb.
30. YpaBHeHue  numHEHHOM — perpeccun.  IIpasuio
HaXOXJEHUs Kod(pUIMEeHTa JMHEHHON perpeccuu, ero
CBSI3b € KO9((HUIIMEHTOM KOPPEJISIUHI.

IIpounenypa oneHuBaHHuA IK3aMeHa
Bonpocsl k 3k3ameHy oOyuwaromiuecs: MoJiyyaroT B TEUYEHHE IEpBOM Heaenu Havana



HU3YUCHUA JUCHUIIIINHBI.
Ecnu sx3amen nposooumcs 6 gpopme mecmuposanus ¢ IHOC Moodle, mo:

1.

oOyyaromuecst JOMYCKAlOTCS K SK3aMEHy IO AUCHUIUIMHE MPH YCIOBUH YCHEIIHOTO

BBITIOJIHEHUSI TEKYIIErOo KOHTPOJII B TeYeHHe cemecTpa. K Tekymemy KOHTPOIIIO

OTHOCSTCS:

— IOJIOKUTENbHBIE OLICHKH 3a MPOMEXYTOUHbIE KOHTPOJIbHBIE PaboThl (0uHas ¢opma
oOyueHus);

— [OJIydeHHE OILIEHKU <«3a4TeHO» 3a coOeceloBaHWE 10 TeMaM, BBIHOCHMBIM Ha
CaMOCTOSITEIIbHOE U3YYCHHUE;

— ycnemrnas 3anuta PI'P (ounas gopma oOydenus);

— yCIIeNTHAas 3alliTa KOHTPOJIHHOU paboThI (3a0uHast popma oOydeHwUs ).

B mpotuBHOM cnydae oOywarommecss He JIOMYCKAIOTCS K AK3aMEHAIIMOHHOMY

TECTUPOBAHUIO JIO TTOJHOW JTMKBHUIAIINH BCEX 33J0JKEHHOCTENH;

sk3ameHaroHHbli TecT B DMMOC Moodle Brirodyaer 30 TeCTOBBIX 3aaHUi, BBIOPAHHBIX

B CIIy4ailHOM Mopsijike U3 0aHKa TecTOBBIX 3aaHuil. OOyuatoniemycs npeaocrasisercs 1

TIOTIBITKA JUIS CAAYH TECTA MPOJIODKUTEILHOCTHIO 45 MUHYT.

Ecnu 3x3amen npoeooumcs no IK3aMeHauuoOHHbIM Ouiemam 6 hopme cobecedosanus, mo:

1.
2.

o s

oOyyJaromuecs MPUXOoIAT Ha SK3aMEeH COTIIAacHO rpaduKa dK3aMEHAIIMOHHOHN CEeCCHH,

SK3aMEHAIIMOHHBIN OWJIET BKIIOYAaeT TpH Bompoca (OJWH TEOPETUYECCKHM, [1Ba

MIPaKTUYECKHX),

KaXIbIi O0OydJarommiicss CIy4ailHBIM 00pa3oM BHITSTHBaeT Owmier, rotoButcs 30-40

MUHYT, YCTHO OTBEUAET IK3aMEHATOpy; MOCIie coOece0BaHMsI dK3aMEHATOP BHICTABIISIET

OIICHKY,

OIICHKA 3aHOCATCA B 9K3aMEHALIMOHHYIO BEJOMOCTh U 3aUE€THYIO KHUXKKY,

pe3yNbTaT SK3aMeHa BBICTABIISETCS COTJIACHO IIKajle OLIEHWBAHUS YCTHOTO 3K3aMeHa MpH

YCIIOBUU TMOCEIIEHUSI OOydYaloUUMCsl 3aHSTHM, YCHEIIHOIO BBINOJHEHUSI TEKYILEro

KOHTpOJIS B TeueHue cemectpa. K Tekyiiemy KOHTPOJII0O OTHOCSATCS:

— TIOJIO)KUTEJIbHBIC OIICHKH 3a MPOMEXKYTOUHBIE KOHTPOJBbHBIE paboThl (ouHas (opma
00y4eHMS);

— MOJIy4€HHE OIICHKM «3auTeHO» 3a coOeceloBaHHE II0 TeMaM, BBIHOCUMBIM Ha
CaMOCTOSITEIIbHOE U3yUCHHUE;

— yenemHas 3amuTa PI'P (ounas dopma o0yueHus);

— yCIIenTHas 3alIrTa KOHTPOJIBHOM paboThI (3a04Has popma 00ydeHHS);

B MPOTUBHOM cliydae OOyd4arollMiics MOJydaeT MAOIMOJHUTENbHBIE BOIMPOCH IO HE

CHaHHBIM BHUJAM TEKYIIEro KOHTPOJIA, U, €ciau oOy4alomiuiicss He OTBe4YaeT Ha

JIOTIOTHUTEIbHBIE BOTIPOCHI, OLIEHKA, TIOJTYyYeHHAsl 32 9K3aMEeH, CHIYKAETCs Ha OJIUH Oasll.

Kpurepun oneHku 3K3aMmeHa

Ecnu sx3amen mnpoBoautcst B (opme TectupoBanus B DMOC Moodle, to omnenka

BBICTABIISIETCS CHUCTEMON aBTOMATHYECKM COTJIAaCHO IIIKaJie OICHUBAHMS TCCTUPOBAHUA Ha
OK3aMCHC.

Ecau sx3amen MMPOBOAUTCH IO 3K3aMCHAITHOHHBIM ouieraM B (l)OpMC COGCCCI{OB&HI/IH, TO:
OIICHKa «OTJHYHO»  BBICTABJIACTCA, CCIIU 06yqa}01u141710${ MOJIHOCTBIO  PACKPBLI
COJCpKaHNUEC BOIIPOCOB 6I/IJ'IeTa, H3JIOKWII MaTepual B onpeﬂeneHHoﬁ JIOTUYECKOMH
IOCIICA0BATCIIbHOCTH, TOYHO HCIIOJIb3YHA MaTeMaTU4ICCKYIO TCPMHUHOJIOTUIO u
MPAKTUYCCKUC HABBIKU; ITOKAa3aJl YMCHHC HWIUIFOCTPUPOBATH TCOPCTUUCCKHUC BBIKIIAIKU
KOHKPCTHBIMU IIPUMECPAMU, 0e30n00YHO onpeCACIIEICT U MPABUJIBHO MMPUMCEHACT MCTOAbL
peIICHUA MMPAKTUICCKUX 3aJIaHUil.

OI_[eHKa «XOpOoHIO»  BBICTABJIACTCA, CCIIN O6y‘-IaIOH_[I/II‘/’IC$I BBIIIOJIHWUTT  OCHOBHBIC
Tpe6OBaHI/I$I Ha OIICHKY «OTJIUYHO», HO HIpHU 3TOM HMECT OAHWH K3 HCAOCTATKOB: B
OTBCTC NOIMYIICHBI HeOOoIbIINe OIJ_II/I6I(I/I, HE€ MCKa3MBIIMEC MAaTEMATHYCCKOC COJCPKAHHUE,



IpU OTBETE Ha BOIPOCH Omiera JOMYyHICHBl OAMH—ABA HEJ0YETa, MCIPABICHHBIC IO
3aMEYaHUIO MPETIOAaBaTelIsl; JOMYIEHBl OHA WIH JIBE HErpyOble OMMOKH NPU PEeLICHUN
MPAKTUYECKUX 3aJaHUN.

— OrueHka «ylI0BJIETBOPUTEIBHO» BBICTABIISIETCS, €CIM O0YJAIOUINIICS HE MOJHOCTHIO WIN
HETOCJIEI0BATENIEHO PACKPBUT COJEp)KaHHE BOMNPOCOB Omiiera, HO IMOKasan ooliiee
MOHMMaHUE TEOPHU M TPOJEMOHCTPUPOBAT yYMEHUS, AOCTATOYHBIC U JabHEHUIIEeTo
YCBOGHHSI TPOrPAaMMHOTO MaTepuana MO0 MaTeMaTHKE, WMENIUCh 3aTPYyIHEHHS WIH
JOMYIICHbl OIIMOKH TpU PEIICHHH TNPAKTHYECKUX 3aJaHuii; OOyJaromuics MOMKET
BBIOpaTh METOJBI PEIICHHWS THUIOBBIX 3a1ad, HO 3agadd OoJiee CII0KHOTO YPOBHS
BBI3BIBAIOT 3aTPYAHEHUS; TPH JEMOHCTPAIlMM TEOPETHYECKOTO M IPAKTUIECKOTO
MaTepualia BBISIBIICHA HEAOCTaTOYHAs CQOPMHPOBAHHOCTH OCHOBHBIX YMEHUH W
HaBBIKOB.

— OneHka «HEYIOBJIETBOPUTENIBHO» BBICTABISIETCSA, €CIM OOYy4arolIMics HE PacKpbLI
OCHOBHO€ COJIep’KaHue y4eOHOro MaTepuania o MaTeMaTHKe, 0OHapy Ul HE3HAHUE WU
HENMOHMMaHHe OoJbllIel Wi HanboJiee BaXKHON 4acTH yueOHOTo Marepualia, JIOMyIIEeHbI
OIMOKH B OMPEJECTICHNH MaTeEMAaTUIECKUX TIOHATHH, TIPU PEIICHNN MPAKTUYECKUX 3a/1a4,
KOTOpbIE HE HUCHpPAaBJIEHBI MOCJIE HECKOJbKUX HABOJSAIIMX BOIMPOCOB IpEroaBaTelid,;
oOyyarouuiicss MpOoJIEMOHCTPUPOBAT HECHOPMUPOBAHHOCTH OCHOBHBIX YMEHHMH U
HaBBIKOB.

IIpouenypa oueHnBanus 3adera

Bomnpocel k 3auery oOydaromuecss IMOJy4arOT B TEYEHWE IEPBOM HEIeNu Hadaia
W3YYEHHUS TUCIUILINHBL.

Ecnu 3auem nposooumcs ¢ popme mecmuposanus ¢ IHOC Moodle, mo:

oOyuarouuiicss JOMycKaeTcss K MPOMEXYTOUHOM aTTecTaliy Mo JUCHUILIUHE B (Qopme
TECTUPOBAHUS TPHU YCIOBUM TOCEUICHMSI 3aHSATHH M YCHEIIHOTO BBIMOJHEHUS TEKYLIETro
KOHTPOJISI B TEUEHHE CEMECTPa, KOTOPOE BKIIIOYAET:

—TI0JIOKUTENIbHBIC OIEHKH 3a TPOMEXKYTOYHBIE KOHTPOJbHBIE PaboThl (ouHas (opma

00y4eHHMS);

— ycnenHoe cobeceloBaHKE 110 TeMaM, BBIHOCUMBIM Ha CAMOCTOSITENIbHOE U3YUYECHHUE;

— ycnemHas 3ammuTa PI'P (ounast popma oO0ydenus);

yCTICIIIHAs 3aluTa KOHTPOJILHOM paboThl (3a04Hast popma 00ydeHUS).

B npoTtuBHOM ciydyae oOyyaromiuiicss He AOMYyCKaeTcs K MPOXOXACHUIO TECTOBBIX 3aJaHUMU, J0
MIOJIHOM JIMKBUIAIIUU BCEX 3a/I0JKEHHOCTEH.

TecToBOE 3a1aHKe B CHCTEME IEKTpOoHHOTO 00ydenust Moodle Bkirouaer 30 BOmpocos,
B CIy4YailHOM MoOpsaKe BbIOpaHHBIX M3 OaHka BompocoB. OOywaroniemycsi mpenocTaBisercsa 2
MOTBITKH MPOJOJHKUTENFHOCTRIO 45 MUHYT KaXKaasl.

Ecnu 3auem npoeooumca ¢ ghopme cobecedosanus, mo:

OOyuaromuiics AOMycKaeTcss K MPOMEKYTOYHOW aTTecTallyl M0 JUCHUILIMHE B (hopme
coOeceloBaHUS TPHU YCIOBHHM YCIECUIHOTO BBHIMOJHEHUS TEKYIIEro KOHTPOJS B TEUYECHHE
CeMecTpa, KOTOPOE BKIIIOYAET:

—TIOJIOKUTENIbHBIE OLIEHKH 32 IMPOMEXKYTOUHBIE KOHTpOJIbHBIE PaboThl (ouyHast Qopma

o0OyueHus);

— ycIenHoe cobeceloBaHKe MO TeMaM, BBIHOCUMBIM Ha CAaMOCTOSITEIbHOE H3YUEHHUE;

— ycnemHas 3amura PI'P (ounas ¢popma oOyuenus);

— yCIIeNIHas 3al1Ta KOHTPOJIbHOM paboThl (3a0uHast popma oOydeHus).

B npotuBHOM ciydae oOydaromiuiicst He JOMyCKaeTcs K HpPOMEXKYTOUHOW aTTecTaluu, JOo
MOJIHOM JIMKBUJAIIMU BCEX 3a10KEHHOCTEN



KpnTeplm OIICHKH 3a4eTa

Ecmu 3auer mpoBogurcs B ¢opme TectupoBanus B DUMOC Moodle, to onenka
«3auteno/He 3auTeHO» BBICTABISETCS CUCTEMOI aBTOMATHYECKU COTJIACHO IIKOJIE OLICHUBAHUS
TECTUPOBAHUS Ha 3a4eTe.

Ecnu 3auet mpoBoauTcs B JopMe UTOTOBOTO COOECEI0BAHUS, TO:

Onenka «3auTeHO» BBICTABISETCS, €Cau OOyJarolMiicsl mocelal 3aHATHSA, YCIELIHO
BBINIOJIHMJI TEKYILIUHA KOHTPOJIb U YCIIELIHO MPOILEN HTOTOBOE cobece0BaHuUE.

Onenka «He 3auTeHO» BBICTABISETCA, €cOM OOy4aromMics He ObUT JOMyHIeH K
IPOMEXYTOYHOM aTTECTAI[MH MU HE MIPOILEN HTOTOBOE coOece0BaHMte.

BO]'[pOCbI K co0eceJ0BaHHUIO

Ounas popma o0yueHus
1 cemecTtp
Paznen 3. AHaauTHYeCKasi TeoMeTpus

Tema «Kpusbie BTOPOro nopsijaka»

1. KpuBslie BTOpOro nopsjka. Y paBHeHHE OKPYKHOCTH U €€ CBOIICTBA.

2. Dmunc: ompejeNieHUe; TOHATHE OOJBIION W Malol ocei, (OKycoB 3yuIHIICca;
KaHOHUYECKOE YpaBHEHHE JJUIMIICA, €r0 CBOMCTBA; CBS3b MEX/Y PacCTOSIHUSAMH 4, D, C;
AKCIICHTPUCUTET AILTUIICA.

3. T'unmepOomna: ompezaeneHue; MOHIATHE OOJBIIONW W MaJlol oceil, (OKYCOB THUIEPOOJIBI;
KaHOHHYECKOE ypaBHEHHE THIIEPOOIIbI, €¢ CBOMCTBA; CBSI3b MEXKIY PACCTOSHHUAMH &, b, C;
SKCUEHTPUCUTET TUIIEPOOIIHI.

4. Tlapabona: ompeneneHue; MOHATHE AUPEKTPUCH Tapabobl; KAHOHMYECKOE YpaBHEHHUE
mapaboJibl, €€ CBOMCTBA; SKCIICHTPUCHUTET 1MapadoJIbl

2 cemecTp
Pa3nen 7. UnTerpanbHoe ucuncieHue. Tema «AHTerpupoBanue

TPUTOHOMETPUYECKUX QYHKIHUIA: pa3IMyHbIe CIy4al U MeTOAbl HHTEIPHPOBAHUSN»

1.MeTO,[[ pEeIICHNA MHTEI'paJIOB BHUA J'sinmxcos” xdx €CIM M W N HCEUYECTHOEC U

IIOJIOKUTCIBHOC.
2.M6TOI[ PCUICHHA HHTCTPAJIOB BHAA Isinmxcos” xdx €CIIk M U N YEeTHOEC U

IIOJIOKUTCIBHOC.
3.MeTOI[ PCUICHHA MHTCTPAJIOB BHU A J-sinm xcos” xdx €CJIHM M U N YETHOC U XOTHA OBI OHNH

W3 HUX OTPUIIATEIbHBIN.
4.MeTon pelIeHHs] HHTETPaIoB BUIA Isin mx cos nxdx, I sin mxsin nxdx, _[cos mXx cos nxdx .

IIpoueaypa onennBanus codecea0BaAHUSA

CO6CCC,Z[OBaHI/IC MMpoOBOAUTCA B (I)OpMC WHJIAUBUAYAJIBHOTO OIpoCa i OMPCACIICHUS
YPOBHA OCBOCHHOCTU CTYACHTAMHU TCEM, BBIHOCHMMBIX Ha CAMOCTOATCIIBHOC HU3YUYCHUC. Kak
IpaBuJIo, C06CCCI[0B8.HI/IC MPpOXOAUT HA KOHCYJIbTAllUU. HpeHOI[aBaTCJIB 3apaHce NpeaAynpeKAacT
O6y‘IElIOH_ICFOC$I 0 CPOKax IMPOBCACHUA C06CCCI[0B8.HI/I}I, Tpe6OBaHI/I$IX K IMOATOTOBKC MAaTCPUAJIOB,
3HAKOMMUT C BOIIPOCAMHU K CO6CCCI[OB3.HI/IIO.



OTBeT Ha BOMPOC CUHUTACTCS MPABWIBHBIM, €CIU IO CBOEMY COJCP>KAHUIO MOJHOCTHIO
COOTBETCTBYET BOTIPOCY, COJACPKUT BCE HEOOXOTUMBIC TeopeTHUecKrue (PakThl 1 0O0CHOBAHHBIC
BBIBO/IbI, & €r0 U3JIOKEHUE MATEMATUYECKU IPAMOTHBI.

Kpurtepuu onenku codeceoBaHus

OTBET OILIEHUBACTCS KOMAUYHO», €CIIH O0yJAIOUTUICS:

1) DOJHOCTBIO pacKpbUl COJIEpP)KaHUE BOIPOCOB B 00beMe, MNPEAYCMOTPEHHOM
IIPOTpaMMON;

2) W3NOXKHI MaTepuan TPAMOTHBIM SI3BIKOM, TOYHO HCIOJb3yd MaTeMaTHYECKYIO
TEPMUHOJIOTHIO i CUMBOJIMKY, B OIIPEICICHHOMN JIOTHYECKOH MOCIIEeI0BATEIbHOCTH;

3) oTBeyan caMOCTOSATENbHO, 0€3 HABOAAIIUX BOIIPOCOB MIPENOJaBaTels.

Bo3MoxHBI 1-2 HETOYHOCTH TIPHM OCBEUICHHHM BTOPOCTENEHHBIX BOIMPOCOB WM B
BBIKJIaJIKaX, KOTOPbIE 00yJarOIUNACS JISTKO NCTIPABIII TTOCTIE 3aMEYaHusI.

OTBeT OLIEHWBACTCS «XOPOULO», €CIH YAOBJIETBOPSIET B OCHOBHOM TpPEOOBaHUSM Ha
OIIEHKY «OTJIMYHO», HO TIPH ATOM HUMEET OJMH U3 HEJJIOYETOB!

1) B WU3NOXKEHUM JIOMYIIEHbl HeOOJbIIMEe MpoOenbl 3HAHWM, HE HWCKa3HBIINE
MaTeMaTHYeCKOE CO/Iep)KaHNe OTBETA;

2) gpomymieHsl 1-2 Hemodera MpU  OCBEHIEHHMH OCHOBHOTO COJAEp)KaHMSI OTBETa,
WCTIPaBJICHHBIC TIOCTIC 3aMECYaHNUS;

OTBeT OLIEHUBAETCS «Y0081emMBOPUMENbHO», ECIIN:

1) HEMOJHO PACKPBITO COJIEpKaHUE MaTepHuaia (CoAep:KaHue U3JI0KEHO (parMeHTapHO,
HE BcerJa IOCIeNOBaTeNbHO), HO  TMOKa3aHO oOmmee IOHMMaHHEe BOMpoca W
MIPOJEMOHCTPHPOBAHBI YMEHUS, IOCTATOYHBIE TS aTbHEUIIIETO YCBOSHHSI TPOTPAMMBI;

2) uMeNuch 3aTpyJHEHHUs WIM JONYIIEHbl OMMOKM B ONPENENEHUU TOHITHH,
UCIOJb30BAHUM  MAaTEMaTHMYECKOW TEPMUHOJIOTMM, HCIPABICHHBIE IOCIE  HECKOJIBKHX
HaBOJAIIHUX BOIIPOCOB;

OTBeT OLIEHUBAETCA OTMETKON «HEey0081emeopumenbHo», eCllu:

1) He pacKphITO coepKaHue yueOHOTO MaTepuaa,

2) oOHapy)XeHO HE3HAHWE WJIM HE TOHMMaHWE OOydJaroImmMmcsi OOJbINEH Win HamOoJiee
BaXXHOM yacTH y4eOHOro MaTepuaa;

3) nomymieHbl OMMUOKU B ONpPEEICHUH MOHSTHUS, IPH MCIIOJIb30BAaHUM MaTEMaTH4ECKOM
TEPMUHOJIOTUM, KOTOpbIE HE HCIpPABJIEHbl IIOCIE HECKOIBKMX HaBOJSIIUX BOIPOCOB
IIPEIo1aBaTels.

KommuiekT 3axanuii 15 pacueTHo-rpaduyeckux pador (PI'P)

Tema 1. IIpujioxenne NPOM3BOAHOM K UCCJIEI0BAHUIO CBOMCTB QyHKIMHU OHOM
nepeMeHHOI U mocrpoenuio rpagpuxos (1 cemecrp)

3ananue. [IpoBecTH mONHOE HCCIEIOBaHUWE YKa3aHHbIX (QYHKUUMN W IMOCTPOUTH HX
rpaduKy 1o MIIaHy:

1. Haiitu oGnacth onpezaeneHus QyHKINU.

1. UccnenoBaTh QPyHKIMIO HA YETHOCTh (HEYETHOCTD).

2. UccnenoBate GyHKIUIO HA IEPUOIUYHOCTb.

3. YKa3arh NpoOMeKyTKH MOHOTOHHOCTH (DYHKLIMU ¥ HAUTH €€ TOUKH SKCTPEMYMOB.

4. Haiitu Touku mnepernba rpaguka (QyHKIOHHM. YKa3aTh MPOMEXKYTKH BBITYKJIOCTH,
BOTHYTOCTH.

5. Haiitn ypaBHeHHs BEpTHKAIBHBIX W HAKIOHHBIX ACUMIITOT, MCIOJB3Yys YCIOBUS JUIS
CYIIECTBOBaHMS ATUX aCUMIMTOT.

6. JlomonHuTENBHBIE TOUKHU 7151 60JIe€ TOUHOTO MOCTPOEHUs Irpaduka.

7.Iloctpouts rpaduK GYHKIHH.
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(x=2Y y=—h**X | B1e. y=|n(x2+1) . y_x2+6
Bl4 ~  x+1 |BIS 1-x : 2
B1g. ¥ =XInX B 10, y =(x-1)** y:x2—3x+2 = 2x—12
B 20. x+1 Bo1.  (x=1)
x® (x*+4) [B24 x?
= = 1 BZS y:
B 22. o B 23. Y= y=§§/><_2(><—5) x* -1
2x 1 4 4 —2X
y:e +1 o y=X2+x_2 y:(5x +3) G y=1—
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Bomnpocs! k 3amute PI'P o Teme 1

1. Oo6mnacts onpenenenus ¢pyukiuu D(f) u o6macts sHavenuii pyuxuu E(F).

CaoiicTBa pyHKIMH: YETHOCTH-HEYETHOCTD; TIEPUOAMYHOCTD; IPOMEKYTKA MOHOTOHHOCTH
(Bo3pactanus u yObIBaHUS) (DYHKIMK; HYTH ()YHKIHH.

DKCTPEeMyMBI PYHKITHH.

Touku nepernda rpaduka GyHKINAH.

[TpoMexyTKH BBIMYKIOCTH (BOTHYTOCTH) rpaduka (yHKIHH.

[TonsiTne acMMNTOTHI TpaduKa QYHKIUH.

YCoBus CyIIECTBOBAHUS BEPTUKAIBHBIX M HAKIIOHHBIX ACHMIITOT.

Cxema uccneoBanus QyHKIIUU OJTHOM MEPEMEHHOIA.

N

NGk W

IlpuMeuanme: Bce OTBETHI Ha BOMPOCHI MOSICHITH TpuMepamu u3 PI'P.

Tema 2. IlepBuuHasi o0padoTka pe3yjbTATOB HAOJIIOICHHS METOJAOM MAaTeMaTH4YeCKOM
CTATHCTHKH (2 cemecTp)

3amanue:

1. CrpynnupoBath JaHHBIE B BAPUALIMOHHBIN pAJl U MPEACTABUTH B BUJE SMIMPUUECKON
(GYHKIMH pacipeeeHusl.

2. N300pa3uth rpaduueckd BapUAIlMOHHBIA psga W SMIUPUYECKYIO (DYHKIUIO
pacrnpeneneHus.

3. BBIUUCIUTH OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTUKN BEIOOPOYHON COBOKYITHOCTH.

4. OmpenenuTh TPaHUIBI UCTUHHBIX 3HAUYEHUN YHCIOBBIX XapaKTEPUCTHK, U3ydaeMOu
CIy4allHOM BEJIMYMHBI C 3aJaHHON HAJEKHOCTBIO.

5. OdopMuTh cofepKaTenbHyI0 HHTEPIPETAIUs PE3yIbTaTOB MEPBUYHONH 00pabOTKH IO
YCIIOBHIO 33]1a4H.



IIpumepsl Bapuantos PI'P

N

11.

12.
13.

Bapuant Ne 1
Jlar TopeMOHTHBIN pecypc KopoOku nepenad tpakropa JIT-34 B MmoTodacax.

45 | 361|390 |372|62 |73 |255|116| 144 |39 | 115|144
99 |84 |301)273|301 123|177 (120|139 | 320 | 236 | 241
291 | 325|274 | 153 | 155 | 162 | 333 | 241 | 211 | 217 | 265 | 304
164 | 199 | 175|336 | 231 | 215 | 320 | 274 | 214 | 287 | 178 | 177
321|225 | 217 | 241 | 257 | 333 | 277 | 183 | 221 | 163 | 244 | 217
221|288 | 318 | 266 | 191 | 232 | 174 | 245 | 241 | 219 | 211 | 291
293 | 157 | 235|158 | 250 | 233 | 220 | 215 | 267 | 321 | 273 | 161
167 | 249 | 223 | 221 | 211 | 277 | 341 | 435 | 299 | 317 | 211 | 263
184 | 218 | 335 | 421
Bapuant Ne 2

Jlana Hapa6oTtka asurarens AM3-238Hb mexny oTkazamMu B MoTOYacax
1000 | 4100 | 3555 | 2770 | 2604 | 2770 | 4610 | 3550 | 3000 | 3400
4560 | 4300 | 3651 | 2600 | 3410 | 2500 | 2400 | 3650 | 3200 | 3500
4220 | 4250 | 3700 | 2750 | 3310 | 2600 | 2300 | 3751 | 3300 | 3300
3500 | 4360 | 3600 | 2888 | 3316 | 2611 | 2320 | 3990 | 3320 | 3320
3400 | 4410 | 3801 | 2900 | 3320 | 2711 | 2440 | 3660 | 3370 | 3211
4770 | 4250 | 3900 | 2610 | 3311 | 2811 | 2250 | 3700 | 3275 | 3215
3100 | 4400 | 3850 | 2715 | 3410 | 2819 | 2150 | 3201 | 3400 | 3217
3200 | 4110 | 2950 | 2816 | 3315 | 2990 | 2110 | 3200 | 3440 | 3333
4300 | 4220 | 3310 | 2900 | 3310 | 2505 | 4100 | 3300 | 3300 | 3440
1570 | 1519 | 1530 | 2500 | 2400 | 2300 | 4990 | 3400 | 3250 | 3210

Bonpocsl k 3ammrte PI'P mo Teme 2

Uro sBAsETCS MPEeAMETOM M METOI0M MaTeMaTUYECKOM CTATUCTUKU?

Kakue ocHOBHBIE 3a/1auM pelIaeT MaTeMaTnyeckasl CTaTuCTuKa’?

B kakoM COOTHONIEHMHM HAXOAWUTCA MaTeMaTHuecKas CTaTUCTHKa C Teopuen
BEPOSITHOCTEN?

Kakasi coBOKyITHOCTh Ha3bIBaeTCs reHepaibHOM (BEIOOPOUYHOIi)? B 4eM cyTh BHIOOPOUHOTO
MeToaa? B yem 3akirodaroTcs OCHOBHbBIE TPEOOBaHHUSA K BHIOOpKE?

Kakas BbiOOpka HaspiBaeTcsi penpeseHtatuBHO? Kakue cmnocoObl (opmupoBanus
BBIOOPKU BBI 3HaeTe?

Korpma BeiOOpka Ha3biBaeTCs MOBTOpPHOM (OecmoBTOpHOW)? Kakas BhIOOpKa cuuTaeTcs
MaJloH, cpemHei, 60IbIIon?

Kakue BapmanuoHHBIE psbl Bbl 3HaeTe? MOXHO M OT JUCKPETHOTO psifa MEpedTH K
HWHTEPBAIBHOMY ¥ Ha000poT? OT Yero 3aBUCHUT YHCIO UHTEPBAIOB IPYMIIUPOBKHU?

Kak ot mpocToii cTaTUCTUYECKOM TaONUIIbI TAHHBIX MEPEHTH K BApUALIMOHHOMY Py ?

Kak rpaduuecku n300pa3uTh IUCKPETHBIN (HETPEPHIBHBIN) BapHAIIHOHHBIN psia?

. Uto ompenenser osmnupuueckas (QyHKOUsS ~pacrpeneneHusi? KakoBel  cBoicTBa

SMIHUPHUYECKON QyHKIMHU pacnpeeneHus?

Kak HaifTu BepoSITHOCTH MOMaJaHMs CIy4alHON BETMYMHBI HA 33/IaHHBIA y4acTOK, €CIH
M3BECTHA dSMIMpHUYecKas GyHKIUS pacnpeaeaeHus?

Kakune xapakTeprCcTUKU EHTPaTbHOW TeHACHIIUN CIy4aifHOM BeTMUMHBI BBl 3HaeTe?

Kakum cBoMCTBOM 06J'IaIlaeT BBI60p0‘{HOC CpCI[HCC? Kakue BHUIbI CPCIHUX KPOMC Xe
HCIIOJIb3YIOTCA B pacquax?



14. B xakoM COOTHOILICHHU apu(METHUECKasi CPeIHSS HaXOIUTCS ¢ APYTUMH BUJAMH CPETHUX
(MaXOpPaHTHOCTh CTENEHHBIX CPEIHUX)?

15. Kak BbIYMCINTH JUCIEPCHI0 (CpeoHee KBaJpaTU4YeCKOe OTKIOHEHHE) BBIOOPOYHOMN
COBOKYNHOCTU? B KakoM COOTHOIIEHHWM HAXOJIUTCS OOLas AucHepcHs ¢ IPYNIOBON U
MEXTPyIIoBo# nucnepcusmu? Kakumu cBolicTBaMu 001alaeT Tucnepcus ?

16. Yto xapakrepu3yeT K03()HUIIUEHT ACHMMETPHUH U KaK OH BBIYHCIISETCS?

17. Kakue MeToapl BBIYMCICHHS YHCIOBBIX XapaKTEPUCTUK BBIOOPOUYHON COBOKYITHOCTH BBHI
3HaeTe?

18. Kaxk ynmpocTuTh pacdeTr YHCIOBBIX XapakTepucTHk? Kakoe yuciio mpuHUMaeTcst B Ka4eCTBO
JIOYKHOTO HYJsA?

19. Ilo kakuMm QopMyaaM OT YHCIOBBIX XapaKTEPUCTHK, BBIUMCICHHBIX B YCIOBHBIX
BAPUAHTAX MPOU3BOJMUTCS IEPEXOJ K YHMCIOBBIM XapaKTEPUCTHUKAM B IE€PBOHAYAIBHBIX
BapuaHTax?

20. Kakas omeHka Ha3piBaeTcsi TodewHOH? KakoBBI TpeOOBaHWS K TOYCYHOW OICHKE
HEU3BECTHOTO mapamMerpa pacnpeneneHus? Kakas ToueyHass OLIEHKAa Ha3bIBAETCs
COCTOSITENIbHOM (HeCMeIIeHHOH, 3pPeKTUBHOIM)?

21. Yro sBAseTCSs TOYEYHOH OIIGHKON TeHepalbHON cpenHell (TeHepalbHOW JWCIepCHH,
reHepaIbHOIO CPEeTHEKBAIPATUYECKOTO OTKIOHEHHUST)?

22. Kakas oOIleHKa Ha3blBa€TCS WHTEPBAIBLHOM? Kakoil wuwHTEpBanm Has3bpIBaeTCs
HaJIe:)KHOCTHBIM? Kakasi BepOSATHOCTh Ha3bIBA€TCS JOBEPUTEIBLHOM, HaIe)KHOCTHOM? JlaliTe
MOSICHEHHSI Ha Irpadvike HOPMAJILHOTO 3aKOHA pacrpeaeeHusl.

23. Tlo xakum QopmynamM HaXOTUTCS HAACKHOCTHBIA MHTEPBAJ JJIS TEHEPATBHOW CpelHed u
TE€HEPAIIBHOTO CPEAHEKBAIPATHIECKOTO OTKIOHEHUS ?

IIpoueaypa oueHuBaHUs pacyeTHO-TpaguyecKoi padoThI

Pacuetno-rpaduueckass pabora - BHA NHCHbMEHHOW pPaOOThI, HAMpaBICHHBIN Ha
TBOPUECKOE OCBOEHHE KOMIIETEHIIMH, MPOMHCAHHBIX B pabouel mporpamme IJUCHMILIUHBI.
O6yuaromemMycst He00X0IMMO mpopadoTaTh MaTepuant o teme PI'P, ucnonp3ys 3anvcu JeKmui,
MPAKTUYECKUX 3aHATHH M HCTOUYHMKHM JUTepaTypbl. llpernogaBarens Ha3HayaeT BapHaHTHI
3amanuii. OOydaromuiicss pemiaeT 3aJaHHsl CBOEr0 BapuaHTa B JOMAIIHUX YCJIOBHSIX,
pacrnpenenuB palMoOHANIbHO cBoe Bpems. ['0ToBas paboTa NpenoCTaBiseTCS Ha MPOBEPKY
npenojaBaTento. Eciii oHa BbIMOJIHEHa BEPHO, TO NpENojaBaTeib Ha3HauaeT BpeMs Ui ee
3amuThl B (hopme cobecenoanus. Eciau B paboTe UMerOTCsl 3aMeuyaHusi, TO OHa BO3BpalllaeTcs
oOyuaroniemycs Ha JopabOTKY, BIOCIEICTBUN pabOTa 3alUIIAETCs.

[Ipu ouenuBanuu PI'P oOpaiaercs BHUMaHueE Ha CIEIYIOIINE MOMEHTHI:
coziep:kanue padoThl;

MOCTaHOBKA LIeJIN U 33]1a4;

MOPSIIOK IPOBEACHUS aHAIK3a 110 TeME UCCIIeI0BaHMS;

MOJIHOTA U MPABUIILHOCTH BBIBOJIOB PAOOTHI;

MOPSIIOK 0POPMIIEHHUS UCTIONIB30BaHHBIX HCTOYHUKOB UH(pOpManu

AR A

Kpurtepun onenkn

OI_IGHKa «3aumenoy BBICTaBJIACTCs, €CIIN:

1. paGoTa BbINOJIHEHA 110 UIAHY;

. B KQXJIOM ITyHKTE IPUBEACHO MPaBUILHOE Pa3BEPHYTOE PEIICHUE;

. 00BbeM u oopmiieHHEe paboThl OTBEYAIOT TPEOOBAHUSIM;

. paboTa BBITIOJHEHA aKKypaTHO, B 3a/IaHHOM JIOTHKE, 0€3 BRIYMCIUTEIbHBIX OITHO0K;
. YepTEXK BBIIIOJHEH KPYITHO U B COOTBETCTBHHU C TPEOOBAHUAMU K UepTEKaM;

[V N SRS I\

6. O6y‘-IaIOH_[I/II‘/’IC$I MOKCT OTBETUTDb Ha IPCIJIOKCHHBIC BOIIPOCHI 11O JIaHHOM pa60Te.
OLIeHKa «He 3aumeno» BBICTABJIACTCA, €CJIKM HE BBIIIOJTHCHBI TpC6OBaHI/I}I K OLCHKC «Baumeno».



KommnuiekT 3aganuii 1JIsi KOHTPOJIbHBIX padoT (ouHas popma)
Ounas ¢popma o0yuenust

Tema [leiictBus Hax MmaTpunamu. Pemienne cucreM JJMHEHHBIX YPaBHEHHd MeTOAOM
Kpamepa u I'aycca

Bapmuant 1
2 7 2 1

1.Jlnst manHOTO OmpenenuTens A= |1 1 -1 (| HAWUTH MHUHOPHI U aareOpandeckue
32 2 4
4 5 0 -3

TOTIOJTHEHHS DIIEMEHTOB a15, d33.
2.Jl1aubr nBe Matpuibl A u B. Haiitu: a) AB; 6) BA (eciu 3T0 BO3MOXKHO).

2 -1 -3 2 -1 =2
A=|18 -7 -6|, B=|3 -5 4
-3 4 2 1 2 1

3.Pemuts CJIV: a) metomom Kpamepa; 6) MaTpuaHBIM MeTOI0M; B) MeToioM ["aycca.
8x, +3x, —6x;, =—4
X, + X, — X3 =2
4%, +X, —3X; =5

Bapuanr 2
2 0 -1 3

1.JIns manHOTO OmpenenuTens A=|g 3 _9 o HAWUTH MHUHOPHI U aareOpandeckue
02 -1 3
4 2 0 6

JOTIOJTHEHHS DIIEMEHTOB A3y, A14.
2.lanwl nBe Matpunibl A u B. Haiitu: a) AB; 6) BA (eciu 3T0 BO3MOKHO).

0o -1 3 6 4
A=\ 2 7 -=1|, B={-1 2
-3 2 2 3 -1

3.Pemute CJIY: a) metonom Kpamepa; 6) MmaTpuuHbIM METOJIOM; B) MeTo10M [ "aycca.
2%, — X, +2X; =3
X+ X, +2%X, =—4
4%, + X, +4X; =3

Tema: PackpbiTHE NpoCTEHIINX HeONMpeaeJIeHHOCTeH

Bapuanr 1
Haiitu npenen dhyHkmm:
tg6x - x*’—6x+8 V14 —x— x

1. lim—= ; 2. lim————; 3. lim ;

x—0 sin 3x x>2x2 —8x + 12 x—7 x—=7
il (2x—1>4x+1 5 e™ —1 . 2x% +5x + 4
Cww\2x+3) 7 T nx U5 10423 —8x + 1
Bapuanr 2
Haiitu npenen hyHkmm:
Va—x-x 1-cos5x

1. lim—; 2. lim —; 3. lim ;
x—0 Sin 7x X—2 4—x x—0 1—cos 3x



3x%-2 x%2-2x-3 x+5 0%
4, lim ——; 5. lim———; 6. lim ( ) .
x—00 VX8+3x+4 ’ x—2 Xx2-9 ’ x—00 \2x—1

Tema: Haxoxxkaenue MPOU3BOJAHBLIX 3aIaHHBIX Pa3JINYHBIMH cnocodoamu

Bapmuant 1
1.HaiiTn npou3BOAHbIC QYHKUHIA: a) y — 2x° _ALY s 6) y- e L )
X x Jx+5
— log 5(3X_7) .
ctg7x°®

2. HaliTi IpOM3BOIHBIE HESBHBIX QYHKIHUH: @) 2y 1ny = x5  0) y2cosx=a’sin3x
3. lIpumenuts norapudmudeckoe nuddepeHnpoBaHne K GyHKIUAM: @) Y = x*&; 0)
y = (tg3x)™="~
4. CocTaBUTh ypaBHEHHE KaCaTEIbHOM, MPOBEACHHOM K TpaduKy QyHKIMK Y = cos* xs

TOYKE A(z 1 j
3'16)"
Bapuanr 2

1. Hatitn npousBoanbie GyHKImMiA: @) y=3/3x" +2x-5; 0) y— /§X+i ; B)
X_

y =sin ® 2x- cos8x®
2. HaiiTi npon3BOIHBIC HEABHBIX QYHKIMHU: a) y* + xIny=5;  0) y-tgx=sin 4x-3y

3. IlpumennTsb morapudmudeckoe nuddepennupoBanre Kk GyHKIUAM: a) Y = XX ; 0)

y= ( ,—X3 )nx
4. CocTaBuTh ypaBHCHHE HOPMaJIH, IPOBEJICHHOM K KacaTelIbHOMY rpaduky (GyHKIIMH
y = 2x% + 4x—5B Touke A (-1; -7).

Tema OcHOBHBbIe MeTOIAbl UMHTETPUPOBAHMS: HEINMOCPEIACTBEHHOE, MOJACTAHOBKOW W
HHTErPUPOBAHME N0 YACTAM.

Bapuanr 1

1.HaiiTi HeonpeieneHHbI HHTErpal. _[(4x3 —3-sin X+ Gﬁ)dx ; j(x2 +5) dx» J'x2 nx-dx,

o Vs
2.BpraucnuTh onpeneneHHbId HHTerpal J‘ c0s® X-sin x dx

%

3.Haiitn Cp€aHEC 3HAYCHHUC Q)YHKL[I/II/I Yy =C0SX Ha OTPE3KE {””}
4'2
+0o0 dx
4.0Hpe,Z[eJ'II/ITL CXOOUMOCTD (paCXOI[I/IMOCTL) HECOOCTBEHHOI'O HHTCrpaia f 0 m

5.Haiitu miomane GUrypsl, OrpaHU4eHHON JIMHUAMH y = x? U Yy =3 —X.
Bapuanr 2

X 5
1.HaiiTu HeonpeaeneHHbINA UHTETPAL: Iu dx.; J (3X + 4)17 dx; IXZ -arccos X dx ;
X

. 3 x2sin 2x
2.BerancuTh onpeenen b naterpan [, g @

1 dx
3.0Hpe,[[eJ'II/ITL CXOOUMOCTD (paCXO,I[I/IMOCTB) HeCO6CTBeHHOFO HUHTETpajia fl / m
4 _

4. BBIYMCIIUTH MIOMAAb (GUIyphl, OTPAaHMYEHHOM MMaMaMu y2 = 9x; y = 3x

Tema: BeposiTHOCTBH COOBITHS

Bapuanr 1

1.CKonbKO pa3iIuYHbIX KOMIUJIEKCHBIX 00€10B MOKHO COCTaBUTh, €CIIM B MEHIO UMEETCS
3 nepBbIX U 4 BTOPbIX Omtoaa?



2.]IBoe CTyIEHTOB CIAIOT dk3aMeHbl. CKOJIBKHMH CIIOCOOaMU MOTYT OBITH IOCTaBJICHBI
UM OTMETKH, €CJIM U3BECTHO, YTO HUKTO U3 HUX HE MOJIY4YHJI HEYJOBIETBOPUTEILHON OLICHKU?

3.Ha 5 coTpyaHMKOB BBIAEHSIOT 3 MyTEeBKH B JoMa OTAbixa. CKOJBKMMHU crocoOamu
MOJKHO UX PaCIpeesuTh, €CIIU: a) BCE IYTEBKH Pa3IMyHbl; 0) BCE MyTEeBKU OJIMHAKOBHIE.

4.BeposITHOCTh NOMAJaHUsl B MHUILIEHb KaXKIbIM U3 TpeX cTpeikoB paBHa 0,4. mepBbiid
CTpEJIOK JielaeT OJIMH BBICTpEJN, BTOPOM — nBa, TpeTuil — Tpu. Komanna noiaydut npus, eciu
MONa/IeT XOTs Obl OJIMH U3 CTPEJIKOB. HaliTH BEpOSTHOCTD NOJYyYEHUsI IPU3a KOMaHIOM.

5.YCTpoMCTBO C€OCTOMT U3 § HE3aBUCHMO pPA0OTAIOLIUX 3JIEMEHTOB. BeposTHoCcTH
OTKa30B Ka)0ro u3 31eMeHTOB 3a BpeMs T omauHakoBbl u paBHbl 0,2. [l 0TKa3a ycTpoiicTBa
JOCTaTOYHO, YTOOBI OTKAa3aJu XOTA Obl 3 asieMeHTa u3 8. HaliTu BeposiTHOCTH OTKa3a.

6.BeposTHOCTh HEeTOYHOH cOopku mpubopa paBHa 0,2. HaliTu BEpOSITHOCTH TOTO, YTO
cpenu 500 mpubopoB okaxercst 400 TOUHBIX.

Bapuanr 2

1.Cxonbko pa3nuyHbIX OyKBOCOUETAaHUM W3 3-X Pa3IMYHBIX OYKB MOKHO COCTABUTH W3
oykB cioBa «KKYBOMETP».

2.1meetcst 5 OBIYKOB KpacHOW mopojsl, 4 — mectpoid U 7 — 4yepHoi. Haymauy Gepyt
o/1HOTO ObIuka. CKOJIBKO CYIIECTBYET ClIOCOO0B BbIOOpa ObIUKa HE YEPHOM MOPOIbI?

3.B Oacceitne comepxkutcs 8 nemeid u 12 xapros. KakoBa BeposiTHOCTH TOTO, 9TO M3 4
HayJla4y BbUIOBJIEHHBIX PIO BCE OKaXKYTCs Kaprnamu?

4.13 6yks cinoBa «bAPABAH» BbiOuparor aBe OykBbl. KakoBa BEpOATHOCTH TOTO, YTO
BbIOpaHbl OYKBBI «b» 1 «A»?

5.BeposarHocTs monananus B uenb paBHa 0,9. Haiitu BeposiTHOCTH momafaHus B LIETb
XOTs OBl OJTHOTO M3 YETHIPEX BBHICTPETIOB.

6.Ha aBToOa3e 12 aBToMamuH. BeposTHOCTH BBIXOJa Ha JIMHUIO KaKJIOW M3 HUX paBHA
0,8. Haifti BeposITHOCTh HOPMaJILHOM pabOThI aBTOOA3bl B OMMKAWIIMI JIEHB, €CIH ISl ATOTO
He00X0IMMO UMETh Ha JINHUM HE MEHee § aBTOMAIIIHH.

Tema: CiyuaiiHble BeJTMUYMHBI

Bapuanr 1

1.TTocTpouTh 3aKk0H pacrpeneiaeHus A A.c.B. X — BO3MOXKHas OlleHKa oOyJaromuiicsa
Ha dK3aMeHe (YCIIOBHO CUMTATh BEPOSITHOCTh MOJYUYCHHS KaXXIOW OLIEHKU OJMHAKOBON) U HAWUTH
MaTeMaTH4ecKoe O)KHJIaHue 3TOH ¢.B. byneM cuutaTh, 4TO Ha 3K3aMeHE MOYKHO MOIYYHUTb OJHY
H3 OIeHOK 2,3,4,5.

2.Jlano: MaremaTHueckoe oOkujgaHue a=15; cpeaHee KBaapaTUYECKOE OTKIOHEHHE
O = 2HOpPMAaJIbHO pacrpeaeseHHou c. B. X.

TpeGyetcs HaiiTh:

a) BEPOSTHOCTh TOTO, 4TO C. B. X NpPUMET 3HAUY€HUE, MPUHAJJICKAIIEEC MPOMEKYTKY
(9;19);

0) BEpOATHOCTH TOTO, YTO a0COJIOTHASI BEIMYMHA OTKIOHEHUS «X-2» OKa)KETCS MEHbIIIEe
3.

3. H.c.. X pacmnpeneneHa mo NOKa3aTeIbHOMY 3aKOHY, 3aJaHHOMY IUIOTHOCTHIO

pacmpeneneHus BEpOSITHOCTEH f(x)= 0, x<0 Haiitn:  a)  M(x), D(X), o(X); ©)
5e*, x>0
P(4< X <6).
Bapuanr 2

1. He3aBucumsie CJ'Iy‘I&fIHBI@ BemmunHel X U Y 3aJaHbl CBOMMH 3aKOHaMH
pacnpeaciicHus BC OSITHOCTEH:




Haiitu MmaTematnueckoe oxuganue ciydaiHoi Bennauasl XY .
2. Jlano: matemaTtuueckoe oxuaanue o = 10; cpeHee KBaIpaTUYECKOE OTKIIOHEHUE G =
4 HOpPMAJILHO PACTIPEJICICHHOM C. B. X.
Tpebyercs Haiitu:
a) BEpPOSITHOCTh TOI'0, 4TO C. B. X IPUMET 3HAaUEHHE, IPUHAJUIekKallee TPOMEXYTKY (3; 7);
0) BEpPOSATHOCTH TOTO, UTO a0COTIOTHAS BEIMYNHA OTKIOHEHUS «X-8» OKaXKETCsI MEHBIIE 2
3. H.c.B. X pacnpeneneHa paBHOMEPHO, C TUIOTHOCTh PaCIpPECIICHHs BUIA
0, x<0
B GBLI‘H/ICJH/ITI)Z a)M(X), D(X), o(X); 0) P(2<X <4).

IIpouenypa oneHnBaHUs KOHTPOJILHOI paGoThI

OOyuarommecs: BBITIOJIHSIOT KOHTPOJIBHBIE PabOThI CaMOCTOSITENIFHO ayAUTOPHO IIOCIEe
U3YYEHHUs OIpe/Ie]ICeHHON TeMbl. B cocTaB KOHTPOJIbHON pabOTHI BXOJAT HE TOJIBKO CTaHAAPTHBIE
3aJadyu, HO H KOM6I/IHI/Ip0BaHHI>Ie 3ala4u WM 3aJadyd C MPaKTUYCCKUM COACPKAHUCM.
KonTponpHast pabota cocTaBieHa 1O BapuaHTaMm. I[Ipw OIleHKe YpPOBHS BBITOJIHCHHUS
KOHTpOJ’IBHOI\/'I pa6OTLI, B COOTBETCTBHU C IIOCTABJICHHBIMU LCISIMU U 3aJa4aMu HJIA JaHHOTI'O
BHJIa YI€OHOU JCATEIHPHOCTH YCTAHOBJICHBI CIIEAYIONINE KPUTEPUU:

— YMEHHE CaMOCTOSTEIBHO MPOaHAIM3UPOBATh YCJIOBHE KaXIOH 3aadyd W BBIOPATH
HpaBI/IJ'II)HI)II\/'I MCTO PCIICHUA,

— YMCHUEC NNPAaBUJIIBHO U JIOTUYHO MMPOBECTH PEIICHUC 3a/1a4;

— c/IeNaTh TOYHBIE PACUETHI U IMOJYYUTh BEPHBIN OTBET.

[Ipu oneHke ompenenseTcs MoCaeI0BaTEeIbHOCTD M JJOTHYHOCTh MPUBEICHHBIX PAacYeTOB
B 3aj1a4e, Ka4eCTBO PEIICHUS, TMOJIYYCHUE MPABUIBHOTO OTBETA, YUCIO M XapaKTep OIIUOOK
(CymiecTBeHHbBIC WU HECYITICCTBEHHBIE).

[lo pe3ynpraTamM BBINIOJHEHUST KOHTPOJBHBIX pPabOT OOyJaromeMycsi BBICTABISICTCS
OIICHKA.

Kpurepun oueHKH KOHTPOJIbHOI padoThI

BricTaBisercs oneHka:

— «IATH», €CH OOYyYaIONIMICS IMOKa3ajl yMEHHE CaMOCTOSTEIBHO MPOAHAIU3HPOBATH
YCIIOBUE KXKIOW 3aJla4d M BBIOPATh MPABHIIBHBIM METOJ PEIICHUS; BCE 34 PEIICHBI BEPHO
0€3 JJOTHYECKUX U apU(PMETHICCKUX OINO0K;

— «YETBIpE», €CIM 0OYUArOIIUICS MMOKa3a]l YMEHUE MPABUIBHO U JIOTUYHO WCIOJIh30BATh
(bOpMYITBI B METOJIBI PELICHHUSI, HO JIOIYCTHII He 00Jiee IBYX OIIUOOK.

— «TpuU», ecnu  oOyyaromuics — TOKazaln — cinaboe  yMEHHE — CaMOCTOSITEIILHO
MPOAHAM3UPOBATh YCIOBUE KAXKIOW 3aJaud W BBIOpaTh MPAaBHJIBHBIA METOJ pPEUICHUS,
HETPaBUIBHO BBIOpAJ OJIHY WIIU JIBE€ (DOPMYIIBI, TOMYCTUII BEIYMCIIUTEIBHBIC ONTHOKH;

— «IIBay, ecIM 00yJaromuiics: penru npaBuibHo MeHee 50% 3ananuii;

— «OJMHY, eclii 0OyJaIOLIUICS HE MPUCTYNAN K PEIICHUIO 3a/1aHUIA.

3aouynas popma o0yueHunst
IIpumepHBIH KOMIUIEKT 3aaHN JJIs KOHTPOJIbHOI padoTsl (1 cemecTp)

3anganue Ne 1. Haiitu marpuity D=3C-AB, rue



1 2 0 -3 31 0 2 0 -1

"A=|5 1 -1|, B=|-1 4 -2| C=|-1 2 -2

31 -3 -1 2 -3 3 0 -2
3amanue 2. /lanb! koopauHatel BepmnH nupamuasl ABCD. TpeGyercs:

1). 3anucarp BeKTOpel AB,AC,AD B CHCTEME€ OPT U HalTU MOJYJIU ITHX BEKTOpoB; 2). Haiitu

yroJI MeXly Bekropamu AB, AC; 3). Haiitu momians rpanu ABC; 4). Haiiti 06beM mupamMuipl
ABCD.
2 A(2,-3,1); B(6;1,-1); C(4;8,-9)D(2,-1;2).
3aganmue Ne 3. Pemmth cucteMy JIMHEHHBIX YpaBHEHHH TpeMs crocoOaMu: a) METOI0M
I'aycca; 6) metoioM 0OpaTHOM MaTpuilsl; B) 1o ¢popmynam Kpamepa.
7%, —5X, =31
4%, +11x, =-43,
2%, +3X, + 4%, =—-20.
3amanue Ne 4. Jlanbr BepiuHbl Tpeyroybauka ABC. Haiitu: 1) muny croponst AB; 2)
ypaBHeHus ctopoH AB u BC u ux yrnossie ko3¢ dunnenTsl; 3) yron B B paguaHax ¢ TOUHOCTBIO
70 NByX 3HaKoB; 4) ypaBHenume BbicOTRl CD um ee mnmuHy;, 5) ypaBHeHue menuanbl AE wu
KoopauHaThl Toukn K mepecedeHus: 3Toil memuanbl ¢ BbicoToi CD; 6) ypaBHeHHE TpsSMOii,
npoxosiieit uepes Touky K mapannensHo ctopone AB.
4 A(-5,0) B(7;9) C(5;-5);
3aganme Ne 5. YCTaHOBHTH, KAaKWE JIMHUM ONPEICISIOTCS JaHHBIMU YPaBHEHHUSMM.
N300pa3uTh 3TH JIMHUU Ha YEPTEXKE, 0XapaKTEPU30BaB KPUBBIE.

3. 4x2+3y?—8x+12y—-32=0
3ananue Ne 6. Haiitu ykazaHHbIE TIpEIEIbl.

2 _ _ _ n-1
2) Iim3x 5x -2 6) lim 2n°-3n+1 B) i \/1+_ J— )| ars:?(Zx ,I[)"m[zn 3)

o2 2%2 —X—6 1w 3nlantd o 2n+5

3apanme Ne 7. HailTu mnpousBOJHBIE TIEPBOTO TMOPSAKA, TOJB3YsACh (GopMyraMu
zm(b(bepeHquOBaHm

7.2) y=3x°— «/_

3ananue Ne 8. Halitu yka3zaHHbIS HeOHpeI[eJ'ICHHBIe WHTETPaJIbl:
2+ 3x —2x? 5X+7 x2dx
=5 X0 [
Jx 1+x
3amanue No2. BeIUnCIUTh TUIOMIA/lb, OTPAHUYCHHYIO 3aJaHHBIMU TTapaboiaMu.

1.a) [“="=—""-dx 6) [e"dx )j

1. 1.2
=—X"—X+1 y=——=X" +3X+6;
Y 2 Y 2

IIpuMepHBIH KOMIUIEKT 3aaHUH 1JIs1 KOHTPOJIBbHOH padoThl Ne 2 (2 cemecTp)

3aganusa Ne 1. B norepen u3 50 OuneroB 8 BeIMIphIIHBIX. KakoBa BeposSTHOCTH TOTO,
YTO Cpe/u MATHU Hayraj BHIOpaHHBIX OUJIETOB JBa OKa)KyTCS BBIUTPBHIIIHBIMU?

3aganma Ne 2. Jlng curHanuzauud o0 aBapuM YCTAQHOBJIEHBI TpPU HE3aBHCHMO
paboTaroumx ycTpoiicTBa. BeposTHOCTh TOro, YTO MpHU aBapuH cpabOTaeT MepBOE YCTPOMCTBO,
pasHa 0,9, Bropoe — 0,95, Tpetbe — 0,85. HaiiTu BeposSTHOCTH TOTO, YTO MPHU aBapuu cpabOTaeT:
a) TOJIBKO JIBA YCTpOiicTBa 0) XOTs ObI OJHO.

3amanus Ne 3. BoIMOIHUTE MEepBUUHYIO 00pabOTKY pe3y/IbTaTOB HAOIIOAEHUS METOJIOM
MaTeMaTH4eCKON CTaTUCTUKU. [ 3TOTO:



1). CrpynnupoBaTb JaHHbIE B BapUallMOHHbIE psAAbl WU INPEACTaBUTb B BUJIE
SMIIUPUYECKON (HYHKIMU pacupeeTIeHUs.

2). TI'padumueckn wu300pa3suTh BapHUAIlMOHHBIC PAObl W AMIUPUYECKYIO (YHKIUIO
pacrpeeneHusl.

3). BbuuCIuTh OCHOBHBIE YHCIIOBBIC XapaKTEPUCTHKH BEIOOPOYHOM COBOKYITHOCTH.

4). TlpencTaBuTh COJICPIKATEIBHYIO HHTEPIPETAIMIO PE3YIbTATOB HAOIIOICHUH.

Jlan 1opeMOHTHBII pecypc KopoOku niepenay Tpaktopa [IT-34 B MoTouacax.

45 136139037262 |73 | 255|116 |144 |39 |115]|144
99 |84 301|273 |301|123|177|120| 139|320 | 236 | 241
291 | 325 | 274 | 153 | 155 | 162 | 333 | 241 | 211 | 217 | 265 | 304
164 | 199 | 175 | 336 | 231 | 215 | 320 | 274 | 214 | 287 | 178 | 177
321|225 | 217 | 241 | 257 | 333 | 277 | 183 | 221 | 163 | 244 | 217
221 | 288 | 318 | 266 | 191 | 232 | 174 | 245 | 241 | 219 | 211 | 291
293 | 157 | 235 | 158 | 250 | 233 | 220 | 215 | 267 | 321 | 273 | 161
167 | 249 | 223 | 221 | 211 | 277 | 341 | 435 | 299 | 317 | 211 | 263
184 | 218 | 335 | 421

3apanuss Ne 4. Jlana tabnuma pacnpenenenust 100 nepeBomepepadbaThIBArOIINX
MPEeANPUATHI 1O MPOU3BOJICTBEHHBIM Cpe/icTBaM X (ThIC. JIEH. €/1.) ¥ 10 CyTOYHOM BbIpaboTke Y (T).
N3BecTHO, uTo Mexkay X 11 Y cyliecTByeT JUHEHHAs KOPPEISIIIMOHHAs 3aBUCUMOCTD. TpedyeTcs:

1) BbIYHCIUTD BBIOOPOYHBIE CPEHUE KAXKIOH KOMITOHEHTHI.

2) BBIYHCITUTE TUCTIEPCHH KaXI0W KOMIIOHEHTHI.

3) O1eHUTHh TECHOTY CBSI3H, BBIYUCIUB KOA(D(MUIMEHT JTMHEHHON K KOPPEISIIIH.

4) HaiiTu ypaBHeHUs JTUHEUHBIX perpeccuit Y mo X u X 1o Y.

5) INoctpoenwe aunawmii perpeccur Xmo Y u Y mo X

y
X 2,2136| 51(64|78]92]10,6]|12
200 5| 3| 4
360 7| 8
520 9] 10| 14
680 8| 7| 6
840 2| 3 2
1000 6| 6
IIpoueaypa oneHNBaHUS KOHTPOJILHOI padoThI
KonTtponpHast pabota - BHI TUCBMEHHOW palOOTHI, HAMpaBICHHBIH Ha OCBOCHHE

KOMIIETEHIUH, MPONMUCAHHBIX B pabouell mporpaMMe JUCUUIUIMHEI MaTemaruka. O0ydaromiuecs
BBIMOJIHAIOT KOHTPOJIBHYIO paboTy B COOTBETCTBHMM C Y4E€OHBIM IUIAHOM B  CPOKH,
ycraHoBieHHble 1]J]O.

ITpu onleHUBaHUM KOHTPOJIBHOHN paboThl 0OpalaeTcsi BHUMaHUE Ha CIEAYIOIME MOMEHTHI:
1. conepxanue paboThl;

2. 00beM 1 opopmIIeHHE PaOOTHI;
3. MOJIHOTA U MPABWIBHOCTh PEIICHUS 3a/1aHUH.



Ecnu paboTa BBIMOJIHEHA C HApPYIIEHHWEM BCEX BBHINICTICPEUYUCICHHBIX YCIOBUUW WU HE
MOJIHOCTBIO, TO OHAa BO3Bpamiaercss oOywaromemycs i nopaboTku. Mcmnpasnennas pabota
MPEIOCTABIISIFOTCS] HA TPOBEPKY BMECTE C HE 3aYTEHHOUW pabOTOM.

Kpurepuu onieHKH KOHTPOJIbHOI padoThI

3a KOHTPOJIbHYIO pa0OTy BBICTABIISIETCS OIICHKA «3aUTCHO» WIIH «HE 3a4TECHOY.
O1eHKa «3aumeHoy BBICTABISETCA B Cllydae, eCliu:

1. paGoTa BBITIOJHEHA IO TUIAHY,

2. B KaX/IOM 3aJIlaHUH [IPUBEJICHO MPABUIIBHOE Pa3BEPHYTOE PEIICHHE,

3. 06beM u opopmieHHE pabOTHl OTBEYAIOT TPEOOBAHUSM,

4. paboTa BBITIOJIHEHA aKKYPATHO, B 33/IaHHOM JIOTHKE, 0€3 BEIYMCIUTENBHBIX OIHUOO0K,

5. 00yyaroIuiics MOKET OTBETUTh Ha MPEJI0KEHHBIE BOIIPOCHI 110 AaHHOM padoTe.
[Tpu HEBBITIOIHEHUN TIEPEUNCIICHHBIX TPEOOBAHUI BHICTABIISETCS OIICHKA «HE 3AYMeEeHO».



