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[Ipu pazpabotke paboueii mporpaMmbl y4eOHOM AUCHUMIIMHEI B OCHOBY TOJIOKEHBI:

1) ®I'OC BO no HampaBiieHHIO TOATOTOBKH (crieruanbHocTh) 36.05.01 Berepunapusi, yTBEepKICHHBIN
MunuctepcTBoM obpazoBanus U Hayku PO 22 centadps 2017 r., mpuka3z Ne 974

2) YueOHBII MaH OCHOBHOW oOpaszoBatenbHON mporpammbl 36.05.01 Berepunapus omoOpeH YdeHbIM

coBetoM ®I'BOY BO I'AY Cesephoro 3aypainbs ot 25 mast 2023 r. [Ipotokon Nel0

Pabouas nporpaMma y4eOHOM AUCIUILUIMHBI (MOAYJIsI) 0f00peHa Ha 3acenanuu kadeapbl MareMaTHKU U
nHpopMmatiku oT «25» mast 2023 1. [Ipotoxon Ne9.1

W.o. 3aBemyroriero kageapoi o/ Manbuykosa H.H.

Pabouas mporpamma yueOHOM AUCHUITIHHEI (MOAYJIs1) 0100peHa METOJMUECKON KOMUCCHUEH HHCTHTYTA
ot «25» Mas 2023r. IIpoTokon Ne 7a

o 7
IIpencenarens METOAUYECKOW KOMUCCUU UHCTUTYTA M/ - O.A. MensgkoBa
Pa3padoTuuk:

SAxo06rok JI.W., cTapimii npernonaBarens kabenpbl MaTeMaTHKH U WHOODMATHKH
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1. HepequL IJIAHUPYEMBIX pE3y/bTaTOB oﬁyqe}mﬂ o TUCHHUIIJINHE, COOTHCCCHHbIX
C INIAHUPYEMBIMHU PE3YJIbTATAMU OCBOCHUSA 06p330BaTe.]'[LHOﬁ NnmporpaMmmbl

Koo
Komne-
menyuu

Pe3ynprarsl ocBOCHUS

HNupukarop
JIOCTUKECHUS
KOMIICTCHIIUN

Ilepedens TUIaHUPYEMBIX
pe3yabTaToB 00y4YEHUS 110
JUCIUIUINHE

OIIK-4

Crioco6er 060CHOBBIBATH 1
PCain30BbIBATDL B
npodeccnoHanbHOM
JICATEIIbHOCTH COBPEMEHHBIC
TEXHOJIOTHUHU C
WCIIOJIb30BaHUEM TPUOOPHO-
WHCTPYMEHTAIBHOU 0a3bl U
UCIIOJIb30BAaTh OCHOBHEIC
€CTECTBEHHEIE,
OuosIornvecKue u
npodeccnonanbHbIC
TIOHSITHS, & TAKIKE METOIbI
IIPU peIICHUU
obmienpodeccnoHaTbHBIX
3aj1ad.

WJI-1onk-4

Ucnonp3yeT 3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTUKH IS
peIIeHHs TUTIOBBIX 3a/1a4
B o0yacTH
npodeccuoHaTbHON
NeSATeIbHOCTH.

3HATh:
- OCHOBHBIC TIOHSATUA U
METOBI JIMHEUHOMN 51
AQHAJIUTUYECKON T€OMETPUH;
— OCHOBHBIC TIOHATHUS |
METOJIbl MaTeMaTUYECKOro
aHaJu3a,
TuddepeHInaIbHOro nu
WHTETPAIbHOTO
WCYUCIICHHUS;

- OCHOBHBIE
(bopMyJIbI
BEpPOSITHOCTEM;
- METObI 00paboTKn
CTaTUCTUYECKUX JAHHBIX.
YMETh:

- BBIYUCJIATH ONPENIEIUTENH,
peraTh CUCTEMbI TMHEWHBIX
YpaBHEHUI METOJAMH
JUHEWHOH anreOpsl;

- yMeTh OIpeaeisaTh BUJ
YpaBHEHUI KPUBBIX BTOPOTO
MOpAJIKA,

- BBIYMCIATH  MPEJENbl,
MPOU3BOJHYIO (QYHKIUU U
HeolpeeeHHbIe
HHTETPaJIbI;

- BBIYUCIATH BEPOSITHOCTH
CIIy4alHBIX COOBITHIA;

- 00pabaTbIBaTh
CTaTHUCTUYECKYIO
uH(pOpMaLIMIO U1 OLICHKH
3HaYeHUN napaMeTpoB
pacnpezeneHusl.

BJIQ/ICTh:

- HaBbIKAMU HCIIOIb30BAHUS
muddepeHInaTbHOTO u
WHTETPAIBHOTO UCUYHUCTICHUS
JUTSL peLLIeHUs 3a4a4;

- HaBBIKAMHM aHaIu3a |
00paboTKu JTAaHHBIX,
HEOOXOUMBIX JJISl PEeUICHUS
po(ecCHOHATBLHBIX 3a]au.

HOHATHS U
Teopuun




2. MecTo THCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHO MPOrpaMMbl
JlanHasi QUCHMIUIMHA OTHOCUTCS K broky 1 o0s3aTenpHON dYacT 00pa3oBaTeinbHOU

IIPOTrpaMMBI.

I[JISI HU3Yy4YCHUSA OUCHUILIMHBI HGO6XOI[I/IMLI 3HAHUA B O6HaCTI/I MaTeMaTuKu B COOTBETCTBUU
¢ (deaepaNbHBIM TOCYAapCTBEHHBIM 00PA30BATEIBHBIM CTAHIAPTOM CpEIHEro (TIOJHOr0) 00IIero

oOpa3oBaHMUS.

Mamemamuxa SBISIETCSA NMPEIIECTBYOMEH TUCIUIUIMHON 1JI TACLIUIIINH |
- OCHOBBI HAYYHBIX UCCJIEI0OBAHU,

- DKOHOMUKA Ha MPEAINPUITHIX arpONPOMBIIIIEHHOTO KOMILJIEKCA.
JucuurumHa uzydaercst Ha 1 kypce B 1,2 cemecTpax mo o4Hoil ¢opme oOyueHus, Ha |
Kypce B 1,2 cemecTpax — 3a04HO# opme.

3. O0beM JUCHUIUIMHBI U BU/bI y4e0HOH padoThI
OO6u1ast TpPyA0EMKOCTh AUCHHUILINHBI cocTaBisieT 144 yacoB (4 3aueTHBIX €IMHULT).

Ounast popma

3aouHas popma

Bun yueOHo# paboTh BCETO CEMECTp BCETO CEMECTP
4acoB 1 2 4acoB 1 2

AyauTopHbIe 3aHATHUS (BCero) 80 48 32 22 14 8

B mom uucne: - - - - - -

JlekumoHHOro THMA 32 16 16 8 4 4

CeMHHApCKOTO THIA 48 32 16 14 10 4

CamocrosiTeJIbHasi padoTa (Bcero) 46 6 40 104 40 64

B mom yucne: - - - - - -

[TpopaboTka MaTepuana JeKIuH, 20 3 20 78 30 48

MOJI'OTOBKA K 3aHSTUSIM

CaMocTosITeIbHOE N3YUEHHE TEM 7 3 4

PacueTHo-rpaduueckue paboThI 16 - 16 - - -

KoHTposibHbIe paObOTHI - - - 26 10 16

Bua npoMexyToyHOM aTTecTaluu: 9K3. 3a4eT 9K3. 3a4eT
JK3aMeH 18 18

O01mas TpyA0eMKOCTh:

4acoB 144 144

3a4E€THBIX €OUHMNI 4 4

4. Conep:kaHue QU CHUATIINHbBI
4.1. ConepxaHue pa3aesa0B QM CUHILTHHbBI

Ne HaumenoBanue pasaciia

Copepxanue pazzena

n/m JUCLUILINHEI
1 2
1. Martpuiiel. OnpenenuTeNu U uX CBOMcTBa. Pemenue cucrem

Jluneiinas anre0Opa

JIMHEWHBIX ypaBHeHPII’I Pa3JIMYHBIMU METOJAMHU.

2. [Ipsimast nuHUS Ha miIockocTd. PasnmuuyHbie QOpMBI ypaBHEHUS
ABanuTnyeckas o
IPSIMOM Ha IUIOCKOCTH. YTOJ MEXIy NpsAMbIMHU. PaccTositHue ot
reoMeTpust Ny
TOYKH J10 TIPSIMO.
3. Bsenenue B Oyuknus. [penen pynkunu. OCHOBHBIE TEOPEMBI O TpEEIax.
MaTeEMaTUYECKUN PackpeiTe mpocrenmmx HeompeaesreHHocTeld. HenpepbiBHOCTH

aHaIn3 GbyHKIU.




No | HaumenoBanue pazzena Copepxanue pazzaena
11/T1 JIMCIMTLTUHBI
1 2 3
4, Onpenenenue npousBoaHoM. Tabmuna npousBoaabix. [IpaBuia
Jinddepennuansroe | AMbdepeHIHpoBaHHUSL. Huddepenuman  ¢yHkumu, ero
ucuncnenue GpyHKiuy | FeOMeTpudecknii cmbicn.  IlpnMeneHne muddepennmana K
OJTHOH TIepeMEHHOI NpUOIKEHHBIM BBIUMCICHUSAM. [IpuMeHeHue NpoM3BOIHON K
UCCIIEIOBAaHHUIO (PYHKIMI OJHOW repeMeHHoU. ['eoMeTpuyecKid,
Gu3nIeCKnil, 1 XMMUYECKUN CMBICI TPOU3BOTHOM.
S. [lepBooOpa3nas. HeomnpeneneHHbIE UHTETpaJl U €ro CBOWCTBA.
Tabnuna OCHOBHBIX MHTErPajoB. IIpocreiimne npuemMsl
MnTerpaibHoe WHTETPUPOBAHUS. WNurerpupoBanue o YaCTsIM.
HCHHCIEHHe QyHKINH HurterpupoBanue METOJ0M 3aMEHBI MepeMEHHOM.
Onpenenennbiii  uHTerpan. IlpunoxkeHuss  onpeneneHHOro
WHTEerpaa.
OcHoBHbIE MOHATUS Teopuu BeposiTHocTed. Kiaccuueckas
6. Cnyuaiineie cobpitns | GOpMyna BeposSTHOCTH. TeOopeMmbl CIOXCHUS H  yMHOXCHHS
BeposiTHOCTe. Dopmyna monHOW BepositTHocTH. (CrydaiiHbie
HE3aBHUCHUMBIE UCITBITAHUSI.
[lonaTne cnywyailHOM BeNMWYMHBL. Buabl CilydaiiHBIX BEJIMYHH.
7 | CoyJaitHble BeTHIHHEI YucnoBble XapaKTEpPUCTUKH CIIyYaWHBIX BEJIWYMH. 3aKOHBI
pacripeiefieHus CIIy9aiHbIX BequuuH. DYHKIUS pacipeneacHus
Y IUIOTHOCTh PACNpe/ICICHUS CITyYailHON BEJTUYUHBI.
l'enepanbHas coBOKynmHOCTh U BblOOpka. CraTHcTHUYECKOe
8 BriGopounslit MeTon | pacnpesencHue BbIOOpKU. CTaTHCTHIECKUE OLCHKH [1apamMeTpoB
pacnpeneneHus: (TOYeYHble U MHTEPBAJIbHBIE OLIEHKH). MeTobl
pacuera CBOJIHBIX XapaKTEPUCTUK BHIOOPKH.
Craructuueckass runores3a, BuIbl Tunore3. CTaTUCTHYECKUI
Cratucruieckas . .
KpUTEpUI MPOBEPKH OCHOBHOM rumnotesbl. [IpoBepka runores o
9. NPoBepia INPEANOJaraéMoM  3aKOHE  pACIPENENIEHUs C  [IOMOIIbIO
CTATUCTUYECKUX
HIOTes KpUTEPUEB [Tupcona, Konmaroposa, ScTpemckoro.
[TpuOnrkeHHbIE METOIBI IPOBEPKHU.
OyHKUMOHANbHAs,  CTATUCTUYECKAass U KOpPpEISLUOHHAs
10 DJIEMEHTBI TEOPUU 3aBUCUMOCTh. OIEHKa TECHOTHl JIMHEWMHON CBSI3U MEXKIY
' KOppeJALU npusHakaMu. OTbICKaHUE MMapaMETPOB BHIOOPOUHOTO YPABHEHUS
perpeccuu.
4.2. Pa3neapl JUCHUIIMHBI M BUABI 3aHATHI
ouHasi hopma oOyueHus
Ne HaumenoBaHnue pazaena Jleknmmonnoro | CeMHHApPCKOro CP Bcero,
n/m JUCHUIIIUHBI TUIA TUIA 4acoB
1 2 3 4 5 6
1 cemecTp
1. | Jluneiinas anreOpa 4 6 1 11
2. AHanmuTuyeckas reoMeTpus 2 4 1 7
3. BBenenune B MaTeMaTHUECKUI 2 6 2 10
aHaIu3
4, HuddepenumanpHoe 4 8 1 13
ucyucieHue GyHKINH OJHON
MEpEMEHHOM




Ne HaumenoBanue paszaena Jlexunonnoro | CeMUHAPCKOTO Cp Bcero,
n/m JUCIATUTAHBI TUIIA TUIA 4acoB
5. | MaTerpanpHOE HCYMCIICHNE 4 8 1 13

byHKIIIN
OK3ameH 18
Hroro: 16 32 6 72
2 cemecTp
6. | CayuaiiHbie COOBITHS 6 6 8 20
7. | CnydaiiHble BEJIMYHHEI 4 4 8 16
8. | BeibopouHBIii MeTON 4 4 8 16
9. | Craructuueckas mpoBepka - - 8 8
CTAaTHCTUYECKUX THUIIOTE3
10. | DrneMeHTBI TEOPUH KOPPEIISIIUH 2 2 8 12
Hroro: 16 16 40 72
Bcero: 32 48 46 144
3aouHas popma oOydeHus
Ne HaumenoBanue paszzaena Jleknmonnoro | CeMHHApCKOro CP Bcero,
/11 JCTIUTUTAHBI THTIA TUTIA 4acoB
1 2 3 4 5 6
1 cemecTp
1. | JIuneiinas anreOpa 1 2 8 11
2. | AHajuTHYECKAas TCOMETPHS - - 8 8
3. BBenenue B MaTeMaTHYeCKHI 1 2 8 11
aHam3
4. | udbdepeHumansHoe 1 4 8 13
WCYHCIICHUE QYHKIIUU OJHOM
MepeMEHHON
5. HHTerpanpHOE HCUNCIICHUE 1 2 8 11
byHKIIN
Dk3ameH 18
Hroro: 4 10 40 72
2 cemecTp
6. | Ciyuaiinbie COOBITHS 2 1 12 15
7. | Ciy4aiiHbie BEJIMYHHBI - 1 14 15
8. Br160opouHbIif METOT 1 1 12 14
9. Craructuueckas mpoBepKa - - 12 12
CTaTHUCTUYECKUX TUTIOTE3
10. | DnemMeHTHI TEOPUH KOPPEISIUH 1 1 14 16
Hroro: 4 4 64 72
Bcero: 8 14 104 144

4.3. 3aHATHS CEMHUHAPCKOIO THIIA




g;_)n Ne pasziena _ TpynoemkocTs (4ac)
JIHCIHTLTHHEL ouHas 3a04Has
1 2 3 4 5
1 cemectp
1. 1 Jluneitnas anrebpa 6 2
2. 2 AHanutuuyeckas reoMeTpus 4 -
3. 3 BBenenue B MaremMaTuuecKkuii aHaIu3 6 2
4. 4 HuddepennnansHoe ncurncienne QyHKIUN 8 4
OJIHOM IIEPEMEHHOMN
5 5 WuTerpanbHoe ucuncieHne GpyHkuuu 8 2
Hroro B 1 cemecTpe 32 10
2 ceMecTp
6. 6 Cry4aiinbeie COOBITHS 6 1
1. 7 CrnyuaiiHble BETUYHHBI 4 1
8. 8 Br160poYHBIi METOT 4 1
9. 9 CrarucTudeckast IpoBepKa CTATUCTHYECKIX - -
TUTIOTE3
10. 10. DneMEeHTBI TEOPUH KOPPETSLUN 2 1
HToro Bo 2 cemecTpe 16 4
Bcero: 48 14
4.4, IlpumepHasi TeMATHKA KYPCOBBIX IPOEKTOB (PadoT) - ne npedycmomperno OIIOII.
5. Opranu3anusi CaMoCTOSITeIbHOM PadoThI 00yYAIOUIUXCS 10 JUCIUIJIMHE
5.1. Tunbl caMOCTOATEIHLHOM PA0OTHI U €€ KOHTPOJIb
Tun camocrosiTeJIbHOUH PadOTHI dopma o0yueHus Tekymuii KOHTPOJIb
OuHas 3a04Hast
[IpopaboTka maTepuana JeKIui, 23 78 TECTUPOBAHUE
MOATOTOBKA K 3aHATHSIM WIH
cobeceoBaHue
CaMocTosTenbHOE U3YYEHHUE TEM 7 TECTUPOBAHUE
WIH
cobeceoBaHue
PacuetrHo-rpaduueckue paboTsl 16 3almTa
KoHTposibHBIE pabOTHI 26 3aInTa
BCEr0 YacoB: 46 104

5.2. YueOHo-MeToANYeCKHe MATePUAJIbI VI CAMOCTOSATE/IbHON padoThI:

1. Matemaruka. [OnexkTpoHHbli pecypc] JLU SkobGrok: Meroanyeckue peKOMEHIALMU |
yKa3aHWs 10 OpraHM3allid M BBIIOJHEHHIO CAMOCTOSTENIbHOH paboThl 00y4aromuMHUCs
HampasileHHH 1oarotoBku 36.03.02  «3oorexnus», 36.05.01 «Berepunapus», 36.03.01
BerepunapHo-canutapHas skcneptusa, 35.03.08 Boanbsie Ouopecypchl U akBakynbTypa — [AY
Cesepnoro 3aypanbs, Tromens, 2018 - 89 c.

2. Maremaruka. [Onexrponnslii pecypc] JI.U Skobrok: Mertoandeckue ykazaHUs U BapUaHThHI
3aJJaHUi K BBIOJHEHUIO KOHTPOJBHOW paboTel anst oOywaromumuca WO, HampaBieHHiH



noarotoBku 36.03.02  «3ootexHus», 36.05.01 «Berepunapus», 36.03.01 Berepunapho-
canuTapHas dkcreprusa, 35.03.08 Bomnble Ouopecypcwl u akBakyiabTypa — ['AY CeepHoro
3aypainbs, Tromens, 2018 - 84 c.

5.3. TeMbl, BBIHOCHMbIE HA CAMOCTOSITEIbHOE H3YUeHHe:

1. O030p OCHOBHBIX 3JIEMEHTAPHBIX QYHKIUI.

2. IlpunokeHne onpeaeIeHHOTO HHTETpaa.

3. TloBTOpHBIC HE3aBUCHMBIE UCTIBITaHUs, popmyina [lyaccona. HauBeposiTHeiinee yrcio
MOSIBJIEHUSI COOBITHSL.

4. MetoJ CyMM ISl BBIYMCIIEHUS! CBOJIHBIX XapaKTEPUCTUK BBIOOPKHU.

6. @OoHA OIEHOYHBLIX CPEIACTB IJs NPOBEeAeHHS TPOMEXKYTOUYHOH ATTECTAIIUH
o0yuyauuxcsi Mo JUCHHUILINHE

6.1 IlepeyeHb KOMIETEeHUHMH W OI€EHOYHBIE CPEICTBA HWHIMKATOPA JAOCTHIKEHHS
KOMIIeTeH M

Koo WNunukatop [Iepedyens nmaHUpyeMbIX HanmenoBanue
Komne- JOCTHKECHHUS pe3ynbTaToB 00yueHus Mo OLIEHOYHOI'O CPECTBA
meHyuu KOMIIETEHIIUHU JVCIUTIIINHE

3HATh: Tect

- OCHOBHBIC TOHSTHS M METOMBI | DX33MCHAUMOHHbIH GHiet

JUHEMHON W aHAIUTHUYECKOU

TeOMETPUH,

— OCHOBHBIC ITIOHATUSA U MECTOAbI
MaTeMaTHYECKOTO aHam3a,
muddepeHnnanTbHOTo u

MHTETPAIIbHOTO HCUUCIICHHUS;
- OCHOBHBIE MOHATHUS U (HOPMYIIBI
TEOPUU BEPOSITHOCTEMH;

- METOIbI 00paboTKu
CTaTHUCTUYECKUX JTAHHBIX.
U104 YMETb:

- BBIUHCIATH  ONpEACTUTEH,
Hcnonb3yer 3Hanus | PeIaTh  CHCTEMbI  JIMHEHHBIX

OCHOBHBIX 3aKOHOB YpaBHEHUH METOJaMU JIMHEHHOU
OIIK-4 | marematuku ais anreopsl;
pEIICHUs TUTIOBBIX - yMeTb  ONpeAeNsiTh  BUJ
3aJa4 B 00nacTu YPaBHEHUW  KPUBBIX  BTOPOIO
HpO(i)eCCHOHaHbHOﬁ H()p;[zu(a;
ACATCIIBHOCTH. - BBIYHUCIATD MIpEaCbl,
MIPOU3BOIHYIO byHKIIUN u
HEOIpe/ICTICHHbIC UHTErPaJIbI;
- BBIUUCIIATH BEPOSTHOCTH

CITy4aitHbIX COOBITHI;
- 00pabaTbIBaTh CTATHCTUYECKYIO

UHPOPMALIUIO ISt OLIEHKHU
3HaYeHUH apaMeTpoB
pacrpeaeneHus.

BJIAJICTh:

- HaBBIKAMU  HCIIOJIb30BAHUSA
mddepeHnanbHOro u

HWHTCIPAJIbHOI'O MCYHUCJICHUSA I




pelIeHus 3a/1a4;
- HaBbIKAMHM  aHaIM3a |
00paboTKu JTAHHBIX,
HeO6XOI[I/IMLIX JIIs peICHUA
npodecCuoHaNIbHbIX 33/a4.

6.2. HIkaabl oeHUBAHUA

IIkajia oueHMBaAHUS YCTHOI0 IK3aMeHa

Oruenka Ornucanue
OO0 JleMoHCTpHpyeT TOJIHOE TMOHUMaHue mpobiembl. Bce TpeboBanus,
MIPEAbSIBISIEMBIE K 33JTAHUIO BBITIOTHEHBI.
X obOLIO JleMOHCTpUpYEeT  3HAYMTENIbHOE TMOHMMaHWe Tmpobiembl. Bce
p TpeOOBaHMS, IPEIBSIBIISIEMbIC K 3aJaHUIO BHITIOJIHEHBI.
JleMOHCTpUpYeT YacTMYHOE TOHHMaHHe MpoOsieMbl. BoIbIIMHCTBO
Y 10BIE€TBOPUTEIIHHO o
TpeOOBaHM, MPEIBABIIIEMbIC K 3aIaHUIO BHITIOJIHEHHI.
JlemoHCTpHpyeT HEOOJBIIIOE TMOHWMaHWe TmpoOnembl.  MHorue
HeynosnersopurensHo
TpeOOBaHMS, IPEIBSIBIISIEMbIC K 3aIaHUIO HE BHITIOTHEHHI.
IIIka/a oueHMBAHUA TECTHPOBAHMS HA JK3aMeHe
% BBINOJIHEHUS 3a1aHUSI BaJ o 5-0anbHOM cucreme
86 — 100 5
71 -85 4
50-70 3
Mmenee 50 2
IlIkajia oneHMBaHUSI YCTHOIO 3a4eTa
OneHka Onucanue
He 3auteno | OOywarommiics He 3HAeT 3HAYUTENBHON YacTM TMPHUEMOB M METOJIOB IO

HpOﬁI[eHHBIM pasaciiaM OJUCHUILIIWHBI. He YMEET CaMOCTOSATEIIBHO HCIIOJb30BaTh
AJITOPUTMHUUYCCKUC HpI/IéMBI pe€ICHra CTaHAAPTHBIX 3aJad pas3acioB AWCHUILIIHMHBL.
He Bnageer 3HauuTEeNbHOM 4YacThbIO nporpaMMHOI0 Marepuaja, HAOIyCKACT
CYHICCTBCHHLIC OI_HI/I6KI/I, ¢ OOJIBIINMU 3aTPYAHCHUSMHA BBIIIOJIHACT IMPAKTUYCCKUC
pa6OTLI, MJIX HE BBIIIOJIHACT COBCCM.

3auTeHo

O6yqa10mm71051 HUMCCT 3HAHHUA OCHOBHBLIX TCXHHYCCKHX IIPUEMOB UM MCTOI0B
TCOPUHU, HCAOCTATOYHO IIPABHUIIbHBIC (I)OpMYJ'II/IpOBKI/I U HapyUICHHUA JIOTHYECKOMH
MHOCICAOBATCIBHOCT B  H3JIOKCHHH. YacTMYHO OCBOGHO HMCHOJIL30BAHUEC
AITOPUTMHUUICCKUX HpI/IéMOB peaicHus CTaHAAPTHBIX 3aaa4 JAOITyCKacT
CYHICCTBCHHBLIC OIITMOKH. HpO6CJIBI HEC HOCAT CYHCCTBCHHOI'O XapaKTepa.
bonpmuHCTBO npeaAyCMOTPCHHBIX nporpaMMoﬁ 3aJlaHuM BBITIOJIHCHO, HO B HHX
HMCIOTCA OI_I_II/I6KI/I, Inpu OTBETC Ha MMOCTaBJICHHBIN BOIIPOC. O6yanOHlHﬁCH
A0IYCKACT HETOUYHOCTH B PCIICHUH.

IIkaJia oneHNBaHUs TECTUPOBAHUSA HA 3a4eTe

% BBINOJIHEHHUs 3aaHUS Pesyabrar




50 - 100 3a4TEHO

menee 50 HE 3a4TE€HO

6.4. TunoBble KOHTPOJIbHBIC 3aIaHUA WJINX UHBIEC MaTEPpHAJIbI:

VYka3zaHbl B IPUIIOKEHUU 1.

7. IlepeyeHb OCHOBHOW M ONOJIHUTEJBLHOH Y4eOHOIl JuUTepaTypbl, HEOOXOAUMOM
JJISL OCBOCHM S M CHUIIJINHbBI
a) OcHoBHas JUTEparypa:

1. Ykcyco C.H., ®@etuco I0.M. Maremaruka: yuebnoe mocodue / C.H. Ykcycos,
KO.M. ®etncos. — 3-e usn., crep. — Craperit Ockon: THT, 2018. — 352 ¢.

0) JlomoHuTENBHAS TUTEPATYpA!

2. Baspun, ViBan VMBanoBuu. Beicuias maremartuka: yuel. Juisi CTyJ. €CTECTBEHHO - HAYYHBIX
cnenuansHocteidt / Y. Y. BaBpuH. - 2-¢ u3a., - M.: Akagemusi; 2001. - 616 c. — 283 aks.

3. T'openor B.M1. Matemaruka [ DIeKTpOHHBINA pecypc|: COOPHHK 3a1ad U yIpaKHEHHN /
B.U. T'openos, O.JI. Kapenosa, T.H. JlegameBa. — DJEKTpOH. TEKCTOBBIE JaHHBIE. — M.:
Poccwuiickas MexIyHapoIHas akaJeMus Typu3Ma, YHUBepcHTeTckas kamra, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexum moctyma: http://www.iprbookshop.ru/70538.html.

4. HNanxo ILE. u ap. Beicmiast MaTemaTHKa B yIpaXXHEHHUSIX M 3a/1adax: yuyeOH. mocobue.
B 2-x 4. Y1.-M.: Beicui mk.,1986r.-340ctp.-1293K3.;

5. Hanko IL.E. u ap. Beiciias matemaTuka B ynmpaXHEHUAX M 3a7adax: yuyeOH. mocooue.
B 2-x 4. Y2.-M.: Beicui mik.,1986r.-415ctp.-1513k3.;

6. l'appkuna, M. A. Marematuka. Yacts I. CnpaBodHble MaTepHwalbl M TECTHI TIO
MOIyJIsiM: ydeOHoe mocobOue misi oOydarommuiicsioB-3a0unukoB / WU. A. T'appkmnHa, A. M.

HanunoB, A. H. Kpyrnoa. —  Ilen3a : IleH3zeHckuil rocygapCTBEHHBI YHUBEPCHUTET
apXUTeKTyphl U ctpoutenbcTBa, OBC ACB, 2013. — 328 ¢. — ISBN 978-5-9282-0920-9. —
Tekcr : anekTpoHHBIN // DnekTpoHHO-OubMoTeunas cuctema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/23098.html nata o6pamenus: 30.09.2020.). — Pexum goctyma:
JUIS aBTOPU3UP. MOJIB30BaTeNeH

7. Psabymko, A. I1. Beicmas marematuka. Teopus u 3agaun. B 5 vactax. U.1. Jluneiinas
U BEeKTOpHas anrebpa. AHanuTtudeckas reomerpus. Juddepennmansuoe ucuncienne QyHkuui

OJIHOHM TepeMeHHOH: ydyeOHoe mocobue / A. I1. Pabymko, T. A. XKyp. — 2-¢ uzn. — MuHCK:
Beimaiimas mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. —
TekcT : anexTpoHHBINH // DnexkTpoHHO-O0ubnuoreynas cuctema [IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/90754.html (mara o6pamenus: 30.09.2020.). — Pexxum mocTyna:
JUIsl aBTOPU3HUP. TOJIb30BaTENICH

8. Pabymko, A. II. Beicmias marematuka. Teopus u 3amaun. B 5 wactax. Y.2.
Kommnekcueie uncia. HeonpeneneHHblt 1 onpeneneHHbld nHTErpaibl. YHKIUU HECKOIBKUX

nepeMeHHbIX: yuebHoe nocodbue / A. I1. Pabymko, T. A. XKyp. — Munck: Beimiimas mkona,
2016. — 272 c. — ISBN 978-985-06-2766-7 (u. 2), 978-985-06-2764-3. — Tekcr:
ANEeKTPOHHBINH // DnekrpoHHO-Oubmuoteunas cucrema IPR BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/90755.html (mara o6pamenus: 30.09.2020.). — Pexum nocryma:
quis asropusup. [lonszoBarenein

9. Psalymko, A. II. Beicmas marematuka. Teopus u 3amaun. B 5 wactax. Y.3.
OObIkHOBEHHBIE TU(depeHInaIbHble  ypaBHeHus. Psanpl. KpaTtHele wuHTerpansl: ydeOHOE
nocodue / A. II. PaGymxko, T. A. XKyp. — Munck : Bemifmas mxkona, 2017. — 320 ¢. —
ISBN 978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TeKcCT : 27IEKTPOHHBIN // DIEKTPOHHO-



http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html

oubnmoreunas cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.html
(mara oopamenusi: 30.09.2020.). — Pexxum nocryna: s aBropusup. [lonb3oBareneit

10. Pynako B.I1. IllkombHas W By30BCKas Marematuka B (opmynax U rpaduxax —
cnpaBogHoe nocooue. — Tromenb: «Bekrop Byk», 2005 — 280c.

8. Ilepeuyensn pecypcoB NH(OPMAIMOHHO-TEJIEKOMMYHUKAIIHOHHOM ceTn
"Unrepuer"
— Exponenta.ru, oOpa3zoBarenbHbIii MaTeMaTH4yeckuii caitt (http://www.exponenta.ru/);
— Ipaktukym no matematuueckomy ananusy (Buaeokypc) (https://hghltd.yandex.net/);

— DnexTpoHHO-0MOMMOTeuHAas crcTtema «Jlanby (http://e.lanbook.com/,

— DnextpoHHO-6MOMOTEUHas crcTeMa «|PR-booksy http://www.iprbookshop.ru/;

— AJI. Manura, MI'Y, HurepHer-yueOHUK «Teopus BepoOSTHOCTEH W MaTemMaTH4yecKas
CTaTUCTHKA» JUIS  OOYyYaroIIMHCSIOB  €CTeCTBEHHBIX  (akyabTeToB  (WWW.teorver-
online.narod.ru);

— Bugaeokypcel «Teopus BeposSITHOCTEH M MareMaThuyeckas CTaTUCTHKa», «OCHOBBI TEOPUU
BEpPOSTHOCTEI», « OCHOBBI MAaTEMATHYECKON CTATHCTUKW (WWW.intuit.ru)

9. Mertoanyeckue yKa3aHus 1Js 00y4alOIHXCH 10 0CBOCHHUIO THCIUTLIMHBI
Maremaruka. [Onexkrponnsiii pecypc]| JL.U. Skob6rok: Meronndeckue ykazaHus K IPOBEICHHUIO
MPaKTUYECKUX 3aHATHH y oOydaromuxcsi HampasieHuil noarotoBku 36.03.02 «3oo0TexHUS,
36.05.01 «Berepunapusi», 36.03.01 BerepunapHo-canutapHas skcneptusa, 35.03.08 Boansie
o6uopecypcnl 1 akBakyibTypa — 'AY CeBepHoro 3aypanss, Ttomens, 2018 - 94 c.

10. Ilepeyenb UHGPOPMAUMOHHBIX TEXHOJIOTHH
1. ins BBIMONMHEHUS  pacueTHO-rpaduyecKux  paboT  oOydaromuMmcs  PEeKOMEHJIO0BAHO
ucnoib3oBath Microsoft Office (anmexTponnsie Tabaumbr Microsoft Excel);
2. D1OC Moodle;
3. UCY BY3.

11. MaTepuaJbHO-TeXHHYECKOe o0ecredyeHue U CIUNINHbI

JIeKMOHHBIE W TPAKTUYCCKHUE 3aHATHS MPOBOIATCA B aAYAUTOPHUAX C KOJIHMYECTBOM
Y4eOHBIX MECT, JOCTATOYHBIM JUIS pa3MElICHHs OOydYaroluxcsi JaHHOTO HampaBJICHHS
MOATOTOBKH, U 000PYIOBAaHHBIX JIOCKOM.

JInst  BBITIOJTHEHHWSI CaMOCTOSITEILHOM paboThl  OOydaromuecss MOTYT TI0Jb30BaThCs
YUTAIBHBIMH 3aJlaMU OWOIMOTEK, B TOM YHCJE OCHAIIEHHBIX KOMIIBIOTEpAMU C JIOKAJIbHOU
CETBIO U BBIXOJIOM B UHTEPHET.

12. Oco0eHHOCTH OCBOEHHS TUCHHMILUIMHBI [JIsi WHBAJMIOB M JHI € OrPaHHYEeHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

OOydeHrne 0OydJalomMXCsi C OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 3I0POBBS TPH HEOOXOAWMOCTH
OCYIIECTBIISIETCS. Ha OCHOBE aJalTHPOBAHHOW pabodell MpOorpaMMbl C HCIIONB30BAHHUEM CHEIHaTbHBIX
METOJIOB OOy4YeHHS ¥ [IUIJAKTHYECKUX MAaTepUaOB, COCTABIEHHBIX C Y4eToM OcoOeHHOCTeH
MCUXO(U3NYECKOTO PAa3BUTHS, WHINBUAYATHHBIX BO3MOXHOCTEH W COCTOSIHHSI 3JIOPOBBSI TaKHX
oOyuarormmxcs (00y4Jaromerocs).
B mensx ocBoeHus: y4eOHOH MpOrpaMMbl JWCIUIUIMHBI WHBATUAAMHA W JIAIAMH C OTPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBBSI 00€CIIEUHBACTCS:

* IS WHBAJTUOB U JIUI] C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IO 3PEHHIO: pa3MeIleHHE B
JNOCTYTHBIX I OOYYaroIIUXCS, SBJSIFOIIMXCS CIENBIMA WIIM  CTa0OBUASIIUMH, MeCTax U B
ajanTUpoBaHHOW (opme crpaBoyHON WHGMOPMAIMK O PACIUCAHWUM Y4YeOHBIX 3aHSTUH; MPHUCYTCTBHE
aCCHUCTEHTA, OKa3bIBAIOIIETO 00YYaroIEeMycsi HEOOXOTUMYTO IIOMOIIIb; BBIITYCK
QITBTEPHATUBHEIX (JOPMATOB  METOJAWYECKMX MarepralioB (KPYIHBIA MPUPT WIK ayauoQaiiisl),
ucrnons3oBanue Bepcuu caita s cnaboBumsnmx ObC [IPR BOOKS u cnenmanbHOTO MOOHIEHOTO
npunoxenuss IPR BOOKS WV-Reader (mporpamMMel HeBU3yaldbHOrO JOCTyna K HHQOpMauy,


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

MpeJHa3HaueHHO! 1T MOOMJIBHBIX yCTPOMCTB, paboTalomux Ha onepannonHoi cucreme Android u i0S,
KOTOpas He TpeOyeT crenuaabHO 00y4eHHOro acCUCTeHTa, T.K. Joau ¢ OB3 mo 3peHuto paboTaroT co
CBOUM YCTPOMCTBOM IPHUBBIYHBIM CIIOCOOOM, HCHONB3YSl CHELMATbHBIC INTaTHBIE MPOTPAMMBI s
He3psaunx mojei, ¢ kotopeimu [IPR BOOKS WV-Reader nmeer noiHyro cOBMECTHMOCTS);

* Ul UHBAIUJOB U JIAI[ C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 310POBbsl 10 CIIyXY: HAJUIEKAIUMU
3BYKOBBIMH CpEICTBAMH BOCIIPOM3BeAeHNE HH(POPMALIIH;

* Ul MHBAJIWJOB U JIL C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3[0POBbsl, UMEIOIIMX HAPYIICHUS
OTIOPHO-/IBUTATENILHOTO ammapara: BO3MOXXHOCTb OCCHPEMSITCTBEHHOTO JIOCTyMa OOYYaloUIUXCsS B
yueOHbIC TIOMEIEHHS, TyaJIeTHBIE KOMHATHI W JAPYTHe MOMeIleHns Kadeapsl, a Takke NpeObBaHUE B
YKa3aHHbBIX IIOMEILECHHUSIX.

O6pazoBanre OO0y4YalOMIUXCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBSI MOXET OBITH
OpPTaHM30BaHO KaK COBMECTHO C JPYyrUMH OOyYarIMMHCS, TaK W B OTACIBHBIX TpyNNax WM B
OTZEIbHBIX OpraHUu3alusX.



[Ipunoxenue 1
MuHuCTEpCTBO HAYKH U BbIcuIero oopazoBanust PO
®I'bOY BO I'ocynapcTBeHHBIN arpapHblii yHUBEpcUTET CeBEPHOTO 3aypajibs
NHXeHEepHO-TEXHOIOTHYECKUI NHCTUTY T
Kadenpa maremaTnku 1 nuHpOpMaTUKU

®OH/]I OHEHOYHbLIX CPEJICTB

I10 yqe6H0ﬁ AUCHUITIINHEC Marematuka

1U1s1 HaripaBiieHust noarotoBku 36.05.01 Berepunapus
oOpa3oBatenbHas mporpamma Berepunapus

YPOBGHB BBICHICTO 06p330BaHI/ISI — 6aKaHaBpI/IaT

Pazpabotuuk: ct. mpenonasatens, JI.M. Sxobrok

YTBepKAeHO Ha 3aceaHnnu Kadeapbl

npotokoa Ne 9.1 ot «25» mas 2023 r.

N.o. 3aBenyromiero kadeapoii 2}&’.;’ " H.H. MansuykoBa

Tromensn, 2023



KOHTPOJIBHBIE 3AJTIAHUA U UHBIE MATEPHUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBbITA AEATEJbHOCTH, XapaKTepHU3youue

jTanbl (POPMHUPOBAHUS KOMIIETEHIMIA B IIpOLiecce OCBOCHHS AUCHUIINHBI
MATEMATHKA

Bonpocsl k 3Kk3amMeHy

Komnerenun Bomnpocsl

OIIK-4 Criocoben 1. Marputpl.

00OCHOBBIBAaTh U 2. Bunel matpui.

peann3oBBIBaTh B 3. JleficTBUS HaJ MaTpULIAMHU.

npo(heCCHOHABHON 4. OnpenenuTeny U UX CBOWCTBA.

ACATCIbHOCTH 5. Brruncnenue onpenenuTenei.

COBPCMCHHBIC TCXHOJIOTUN | 6, PernreHne CUCTEM JIMHEHHBIX ypaBHEeHUH metonoMm Kpemepa u
C UCIIOJIb30BaHUEM Taycca.

nprbopHo- 7. PaznuuHble ypaBHEHUS MPAMOI JIMHUK HA IIOCKOCTH.

WHCTPYMEHTAILHOU 0a3bl U
WCIOJIb30BaTh OCHOBHBIC

8. VYcioBus mapamiensHOCTH W TMEPIEHAWKYISIPHOCTH JIBYX
MPSIMBIX HA TUIOCKOCTH.

€CTECTBEHHEIE
5 ’ 9. IloHsTHE MHOXKECTBA.
HOJIOTUYECKUE U
10. Buabl MHOXECTB.
npodeccuoHaabHbIC

11. Tlonstue GpyHKIMU C OJHON EPEMEHHOIL.

12. OGnacTh onpeneeHus B 00JIaCTh U3MEHEHUS (DYHKITHH.

13. Crioco0OsI 3a1anus QyHKITUH.

14. I'padux pyHKIIN.

15. OcHoBHBIC »dyeMEHTapHbIE (GYHKIUH, WX CBOWCTBA W
rpaduKkH.

16. IIpenen pyHKIMU C OTHOM TIEPEMEHHOM B TOUKE.

17. BeckxoHeyHo Masbie M OECKOHEUHO OO0bIINe QYHKITUH.

18. Brruucnenue npenena GyHKINAN.

. 0, oo
19. PackpsiTHE HEOIpEACIEHHOCTEN BUIA! o = 1>,

IIOHATHA, a TAKKE METOAbI
IIPU PEIICHUA
obmienpodeccnoHaTbHBIX
3aj1ad.

20. 3anmauu, NPUBOAAIINE K TIOHATHUIO IPOU3BOTHOM.

21. OmnpeneneHue TPOU3BOIHOM.

22. T'eomeTpuueckuii, (GU3NYECKHH, W XUMUYCCKUUA CMBICI
MIPOU3BOAHOM.

23. TlpaBwna muddepeHnrpoBanms.

24. Tlpou3BoJHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

25. Tabnuia npou3BOAHBIX.

26. CnoxHasi GyHKIHS.

27. Tlpou3BoHBIE CTOXKHBIX (DYHKITHI.

28. IIpou3BoHBIE BHICIIUX HOPSIKOB.

29. Nuddepenuunan QyHKINH C OIHOM TEpEMEHHOM.

30. [Tonsitue nepBooOpa3HOii HyHKIUH.

31. HeonpeneneHHbI HHTETpall.

32. CBoiicTBa HEOMPEEIEHHOTO UHTErpaa.

33. Tabnuia mpocTeHIuX HHTETPAIoB.

34. 3ajmaum, TmTpuUBOAAIIME K  TOHITHIO  OMPEIEIIEHHOTO
UHTETpaa.

35. IlonsiTHe ompeneneHHoro HHTerpana.

36. ®opmyna Hetotona-JleiiGuuna.




IIpouenypa oneHnBaHMUA IK3aMeHa

Bonpocel k 3k3ameHy oOydwaromuecsi MOJy4yaroT B TEUYCHHE IEPBOM HEAeNM Hayaa
W3YYCHHSI TUCITUTUIAHBI.
Ecnu sx3amen nposooumces 6 ghopme mecmuposanusn ¢ HI0C Moodle, mo:

1. oOy4aromuecss JOMYCKAIOTCA K SK3aMEHY [0 TUCIHIUIMHE MPH YCIOBUHU YCIIEITHOTO
BBITIOJTHEHUSI TEKYILEro KOHTPOJsi B TeueHue cemecTpa. K Tekyliemy KOHTPOJIIO
OTHOCSTCS:

— MOJIOKHUTEIFHBIC OIICHKH 3a MPOMEKYTOYHBIE KOHTPOJBHBIC pabOoThl (04Has (opma
oOyueHus);

— TMOJIy4eHHE OLIEHKH «3a4TeHO» 3a coleceoBaHUE IO TeMaM, BBIHOCHUMBIM Ha
CaMOCTOSITENIbHOE U3yUYEHHUE;

— ycnemHas 3amuta PI'P (ounas ¢popma o0yuenus);

— YCIIEIITHAA 3allliTa KOHTPOJIBHOU paboThI (3a0uHast popma oOydeHus).

B mpotuBHOM ciyuae oOywaromuecs HE JOMYCKAIOTCS K  AIK3aMEHAIMOHHOMY

TECTUPOBAHUIO JIO TIOJHOW JIMKBUJAIIUU BCEX 3aI0JIKEHHOCTEH;

2. sk3amenanoHHbi Tect B UDOC Moodle Britouaer 30 TecTOBBIX 3aaHui, BBIOPAHHBIX
B CJIy4ailHOM MOpsiKe U3 OaHKa TeCTOBBIX 3adanuil. O0yuaroneMycs npeaocraBisercs |
TOMBITKA YIS CJIaYHM TECTa MPOJOIHKUTEIBHOCTHIO 45 MUHYT.

Ecnu 3x3amen npogooumcsa no IK3aMeHAuUOHHbIM Ouiemam 6 gpopme cobecedosanus, mo:

1. oOyuaromuecss IpUXOAT Ha K3aMEH COIJIacHO rpadrka SK3aMeHallMOHHOM ceccuu,
2. DK3aMEHAIMOHHBIH OWJIET BKIIIOYAeT TPH Bompoca (OAWH TEOPETHUYECKH, JBa
MPaKTUYECKUX ),
3. Kaxaplii OOydYaromuiicsi CilydaifHBIM 00pa3oM BbITSATHBaeT Owier, rotoButcs 30-40
MUHYT, YCTHO OTBEUYAET IK3aMEHATOpY; IMOCle cOOeCeIOBaHUs IK3aMEHATOP BBICTABIISIET
OLICHKY,
OLIEHKA 3aHOCATCS B HK3aMEHALIMOHHYIO BEIOMOCTh U 3aUETHYIO KHHXKKY,
pe3yNbTaTr 3K3aMeHa BBICTABIISETCS COTJIACHO LIKAle OLIEHWBAHUS YCTHOIO 3K3aMeHa MpH
YCIIOBUU TOCEIIEHUSI OOyYalomMMCs 3aHSATUI, YCIEIIHOIO BBIMOJHEHUS TEKYIIEero
KOHTpOJISI B TeueHue cemecTpa. K Tekymiemy KOHTPOJII0 OTHOCSTCS:
— TIOJIO)KUTEINIbHBIC OIICHKH 3a MPOMEKYTOUHBIE KOHTPOJbHBIE paboThl (ouyHas (opma
oOy4eHus);
— MOJy4YeHHE OICHKM «3auTeHO» 3a coleceloBaHHWE IO TeMaM, BBIHOCUMBIM Ha
CaMOCTOSITeNIbHOE U3yUYEHHUE;
— ycnemHas 3ammuTa PI'P (ounas dopma o0yuenus);
— YCIICIIIHAS 3alliTa KOHTPOJIBHOU paboThI (3a0uHast hopma oOydeHwHs);
6. B NpPOTHUBHOM ciy4ae OOydYarolIMICS TOJy4YaeT IOIMOJHUTEIbHBIE BOMPOCHI MO HE
CHaHHBIM BHUJAM TEKYLIEro KOHTPOJIA, M, €ciau oOydarouuiics He OTBeyaeT Ha
JIOTIOJIHUTEIIbHBIE BOMPOCHI, OLIEHKA, TIOJTyYeHHAas 3a 9K3aMeH, CHIKAETCs Ha OJIMH Oasll.

ok~

Kpurepun oueHku:

CornacHO TONOXEHHIO O TEKyIIeM KOHTPOJIE€ M MPOMEXKYTOYHOH aTTecTalluu
obyuatontuxcs ([Ipunsto yuensim coetom @I'EOY BO I'AY CeepHoro 3aypanbs ot 4 anpens
2016 roma, mpotokon Nel(), 3ader ciayKuUT (PopMOi arTecTalu MO HTOraM BBIMOJIHEHUS U
3aIUTHl O0YUYAIOUTUMHUCS MPAKTHUECKUX 3aHsITHid. [Ipu ycrnoBuu ycnemHoi 3ammTsl Becex paboT
U TPAKTUYECKUX 3aHATHH, MNPEeAyCMOTPEHHBIX pabouell MporpaMMol  AUCHMILTUHBI,
BBICTABIISIETCS OIICHKA «3a4TEHOM.

Takum oOpa3zoM, o aucuuminHe «MaTteMaTrnka» BBHICTaBISIETCS OLIEHKA «3a4TeHO», PU
YCIIOBUU TIOCEUIEHUS oOydvaromumucs 3aHsaTHil; 3amutel PI'P; momydenus «3auteHo» mnpu
co0eceI0BaHUU IO TEMaM, BBIHOCHMBIM Ha CAaMOCTOSITEIbHOE O0yUeHHE.

B mpotuBHOM ciiydae oOydaroniuiicss ciaet 3a4er Jubo B popMe TeCTUPOBaHUSA, JIUOO B
¢dopme ycTHOTO cobecenoBanus. B popme TecTupoBanus OleHKa «3a4TEHOY» BBICTABIISIETCS €CITU



IIPOLIEHT BEPHO BBINOJHEHHBIX 3afaHuil B mpenenax ot 50 no 100. B mpotuBHOM ciyuae
oOyuarommuiics nmoiay4aet oueHky «He 3auteHo».

IIpu yctHOM cobecenoBaHMM OIICHKA «3a4TE€HO» BBICTABIIAETCS, €CIM OOyYaIOIIHIACS
OTBETHJI Ha TP BOIPOCA U3 5 3aJaHHBIX BOIIPOCOB.

Bonpocsl k 3a4éTy

Komnerenmus Bomnpocsl
OIIK-4 Criocoben | 1. TToHSITHS «UCTIBITAHUE» U «COOBITHEY.
HCIOJIb30BATh B | 2. Knaccudukanus coObITHIA.
npodeccuoHaTBHOM 3. TlonsiTHEe BEpOSTHOCTH.
nesitenbHOCTH MeTojibl | 4. Kiaccuueckoe orpenieneHne BEpOSITHOCTH COOBITHS.
pemieHus  3agad ¢ | 5. CBolicTBa BEpOSITHOCTH.
HCIIOJIb30BAHUEM 6. dopmyibl KOMOMHATOPHUKH.
COBPEMEHHOTO 7. OTHOcCUTENbHAs YacTOTa COOBITHSI, €€ CBOWCTBA.
o0opyI0BaHUs npu | 8. CraTucTudeckas BEpOSITHOCTb.
pazpaboTke HOBBIX | 9. ['eomerpuueckas BEpOSITHOCTb.
TEXHOJIOTUI u | 10.TTomnas rpymma coObITHH.
HCIIOJIb30BAThH 11.IIpoTBOMNOIOKHBIE COOBITHSL.
COBPEMEHHYIO 12.TloHsITHE CYyMMBI COOBITHH.
poeCCHOHATBHYIO 13. Teopema ciokeHHUsT BEPOSATHOCTEH HECOBMECTHBIX COOBITHI
METOA0JIOTHIO st | 14.Tlonatue nmpousBeieHus: COOBITUH.
MIPOBEJICHUS 15. Teopema yMHOXEHHSI BEPOATHOCTEH 3aBUCHUMBIX U HE3aBUCHUMBIX
AKCIEPUMEHTAJIbHBIX | COOBITHH.
HCCIIE0BAHUMN u | 16. Dopmyna MoHO| BEPOSTHOCTH.
WHTEpIpETAIIIN ux | 17. ®opmynsl betieca
pe3yIbTaTOB 18. ®opmyna bepuymn.

19. JlokanpHas 1 uHTErpaiibHas Teopema Jlamnaca.

20. HauBeposTHeIee Ynuciao MOsSBICHAST COOBITHS B N HE3aBUCHUMBIX
WCTIBITAHHSX.

21.TloHnaTne cry9aifHOW BETUYUHBI.

22.Buppl cydailHBIX BEJIMYHMH.

23. JluckpeTrHas ciydaifHasi BEJIUYHHA.

24. 3akoH pacnpeneiaeHus 1.C.B.

25. bBuHOMHUaNBHOE pacIpe/esieHHe 11.C.B.

26. MaremaTnyeckoe OKUJaHUE.

27.Pacnpenenenue Ilyaccona.

28. CBoiicTBa MAaTEMaTHYECKOTO OXKUIaHUSI.

29. OnpenieneHue TUCTICPCHH.

30. CBoticTBa IUCIIEPCHUH.

31. Onpenenenrie pyHKIUU pacpeneNeHus, €€ CBOICTBa U Ipaduk.
32. HenpepbiBHasI ciTy4aliHasi BETUYMHA.

33.I1oTHOCTH pacnpe/eneHus H.C.B.

34. BeposTHOCTb MOTalaHksI B UHTEPBAJL.

35. Cgoiictsa f(X).

36. YuncnoBble XapaKTEPUCTUKHU H.C.B.

37. HopmanbHBIi 3aKOH pacipe/ieNieHusl.

38. HopmanbHas kpuBasi.

39. BeposTHOCTS TOTIaIaHUS B 3aJJaHHBIN MHTEPBAJ HOPMaJIbHOM C.B.
40. Be160pouHBIii METO/I.

41.YucnoBble XapaKTepUCTUKN BEIOOPKH.

42.TIpoBepka THUMOTE3 O MPEANOIAraeMOM 3aKOHE paclpeaeieHUs
reHepaTbHOW COBOKYITHOCTH.




43. Jlunelinplii K03()(HUIHEHT KOPPETSAIHH.
44, JIuneitHoe ypaBHEHNE 3aBUCHUMOCTH.

IIpouenypa oneHUBaHUA 3a4eTa

Bompocer k 3adery oOydaromiuecss TOIY4YalOT B TEUYEHUE TIEPBOM HEAeIM Havaia
W3YYCHHSI TUCITUTUIAHBL.
Ecnu 3auem nposooumcs ¢ popme mecmuposanus ¢ H30C Moodle, mo:

00yJaronuics JO0IMyCKaeTcss K MPOMEXKYTOUYHON aTTeCTallyl 10 JUCIHILTUHE B (opMme
TECTUPOBAHUS TMPH YCIOBUHM TIOCEHICHHUS 3aHSATHH W YCIICNIHOTO BBITIOJHEHHUS TEKYIIEro
KOHTPOJISI B TCYCHUE CEMECTPa, KOTOPOE BKITIOYALT:

—TOJIOKUTENIbHbIE OLEHKU 3a MPOMEXKYTOUHBbIE KOHTpOJIbHBIE paboThl (ouHas ¢opma
oOyueHus);

— ycIlenIHoe cobeceloBaHue MO TEMAaM, BBIHOCUMBIM Ha CaMOCTOSITEIbHOE U3Y4EHUE;

— ycnemHas 3amuta PI'P (ounas ¢popma o0yuenus);

yCIHEeIlIHas 3aluTa KOHTPOJIbHON padoThl (3a0uHast popma 00yUueHus).

B npoTtuBHOM ciyuyae oOydaromuiicss He JOMYCKAeTcsl K MPOXOKJICHUIO TECTOBBIX 3a/aHUM, 10
MIOJIHOM JIMKBUIALIMU BCEX 3a/10JKEHHOCTEH.

TecroBoe 3amanue B cucTeMe dIeKTpoHHOro o0ydyenuss Moodle Bxirouaer 30 BOIpocos,
B CIy4yailHOM mopsiake BbIOpaHHBIX M3 OaHka BompocoB. OOyuarolemycs NnpeaocTaBisieTcs 2
MOMBITKU MPOJOKUTENBHOCTBIO 45 MUHYT KasKJ1asl.
Ecnu 3auem nposooumcs 6 popme cobecedosanusn, mo:

OOyuaromuiicsi TOMyCKaeTcsi K MPOMEKYTOYHONW aTTECTalliy MO JUCIHIUINHE B (opme

CO6GCG}IOBaHI/I$I npru YCIOBHHM YCICHIHOTO BBIINOJHCHHA TCKYHIETO KOHTPOJA B TCUCHUC
CEMECTpa, KOTOPOEC BKIIKHOYACT:

—IIOJIOKUTEIIbHBIC OIIEHKH 33 MPOMEKYTOYHBIE KOHTPOJBHBIE paboThl (04Has (opma
o0y4eHwus);
— ycCIIenrHoe codeceI0BaHke Mo TeMaM, BBIHOCHMBIM Ha CaMOCTOSITEIbHOE H3YUYCHHE;
— ycnemHas 3amuTa PI'P (ounas dopma o0yuenus);
— YCIICIITHAS 3alIiTa KOHTPOJIBHOU paboThI (3a04Hast popMa 00yUeHUs).
B mporuBHOM ciy4yae OOyd4aroIIUICS HE NOIYCKAaeTCs K IMPOMEXKYTOYHOW aTTeCcTaluH, 0

TMIOJIHOM JIMKBHUIAIIUHU BCEX 3a/I0JKEHHOCTEN
Kpurepum oueHku:

OTimyHO — eciau O0ydarolIuics JAEMOHCTPHPYET IOJHOE MOHMMaHue IMpoOieMbl. Bee
TpeOOBaHUs, MPEIBIBIIEMbIC K 33/IaHUI0 BBITIOJHEHBI. B cilyuae TeCTUpOBaHUS MPOIEHT BEPHO
BBIIOJIHEHHBIX 3a1aduil 86-100.

Xopomio - eciii 00yYaroUUics JeMOHCTPUPYET 3HAUUTEILHOE MOHUMAHUE MPOOJIEMBIL.
Bce TpeGoBaHuMs, peabsBIsEMbIe K 3aJJaHUIO BBIMOJHEHBL. B cilydae TECTHpOBAaHUsS MPOLEHT
BEPHO BBITIOJIHCHHBIX 3adanuil 71 — 85.

Y A0BIETBOPUTENBHO - €CIIM OOYyYaIOIIUNCA JEMOHCTPUPYET YaCTHMYHOE IOHHUMAaHHE
npoGsieMbl.  BoJibIIMHCTBO TpeOOBaHM, MpEABbABIsAEMbIe K 3a/laHUIO0 BBIMOJHEHBL. B ciydae
TECTUPOBAHUS MPOIEHT BEPHO BBIMOIHEHHBIX 3aqanuii 50 —70.

HeynoBneTBopuTensHo - eciau OO0yYaromuiicss TeMOHCTPUPYET HeOONbIIoe MOHUMAaHHE
npobieMbl. MHorue TpeOOBaHUA, MpEAbABIAEMble K 3aJaHUIO HE BBITIONHEHBL. B ciydae
TECTUPOBAHUS MIPOIEHT BEPHO BBHIMOIHEHHBIX 3a7aHuil MeHee 50.

KommuiekT 3aganuii 1Ji1 KOHTPOJIbHOM padoThI



[Ipu BBHINOTHEHUU KOHTPOJIBHOM pabOTHI ClIeAyeT PyKOBOACTBOBATHCS HIKE CIICIYIOIIUMHU
PEKOMEHIALIUSIMU.

KonrtponbHast paboTa J0JDKHA BBITOTHATHCS B OTACIBHON TETpaau B KIETKY, Ha OOI0XKKe
KOTOPOH JOJDKHBI OBITh HAIMCAHbl (aMUIMS U WHUIHMAIBI OOYYaloIIerocs, HOMEpP TPYMIbI H
HOMEp 3a4eTHOW KHIDKKM (yueOHbIM mudp). 3amaud JODKHBI PAcHojaraTbCsi B TMOPSAKE
BO3pacTaHusi uX HomepoB. llepen pemenuem 3agaum ciexyer mnepenucarb ee yciosue. Ha
KKJIOM CTpaHUIlE TETpaad HYKHO OCTaBIsATH TNOJA IMUPUHONM 2-4 CcM Ui 3aMe4yaHHuil
npernoaBaTens. Pemenue 3a1a4 ciuenyer nnaratb moApoOHO, Aesasi COOTBETCTBYIONINE CCHUIKH
Ha BOMNPOCHI TEOPHUHM C YyKa3aHWEM HEOOXOoAMMBIX TeopeM U ¢opmyir. K 3amagam
IF€OMETPUUECKOI0 COJIEpKaHusl cieayeT JenaTh 4depTesku. OObSCHEHHsS K PpEIICHHIO 3a/Jady
JOJKHBI COOTBETCTBOBATh 0003HAYEHUSIM, IPUBEIACHHBIM B UepPTEXkKaxX.

KonTponbHast paboTa OOKHA BBIMOJHATHCS CaMOCTOSITENIBHO, B TPOTHBHOM Cllydae
oOyyarouuiicss JMIIAeTCs BO3MOXKHOCTH HPOBEPUTH CTENEHb CBOEH MOJATrOTOBIEHHOCTH 10
nzydaeMoi nucuuiuinHe. [lonyduB mHpopeneH3upoBaHHYIO pacyeTHO-Tpaduyeckyro palorTy,
00OyyaroUIuiics JOJKEH UCIIPABUTh OTMEUEHHBIE MIPET01aBaTEIeM OLUIUOKH U HEJIOUETHI.

Ecnu pabGota He 3auTeHa, TO B KpaTyaWIIMi CPOK CJIEIyeT BBIIOJHUTH BCE TPeOOBaHUS
peLeH3€eHTa U MPEeICTaBUTh padOTy Ha MOBTOPHOE PELICH3UPOBAHUE.

OOyuaromuiicsi BHITIOMHSAET BapUAHT KOHTPOJHHOM pabOTHI, COBMAJAIONINI C MOCICIHEH
nudpoit ero yuebHoro mmdpa (HoMepa 3a4€THOM KHUXKKH). [Ipu 3TOM eciu mpeanocieHsis
uugpa yuebHoro mugpa ectb unciao Hedetnoe (1, 3, 5, 7, 9), To HOMepa 3aa4 KOHTPOJIBHOM
pabotsl ganbl B Tabmuie 1. Ecnu ke mpeanocnennsss uudpa ydeOHOro mudpa ectb 4ucio
yeTHoe (2, 4, 6, 8) unu HOMB, TO HOMEpaA 3a7a4 JAaHbl B Tabnuie 2. Homep mocneaneit mudps
mudpa yKazaH B IEPBOM CTOJIOIIE TaOIUL.

Tadmuma 1
Ne Homepa 3amau 111 KOHTPOJIBHOH PabOTHI
y4eOHOTO
mubpa Nel (mepBerit cemectp) No2 (BTOpOI cemecTp)
1 1 21 |41 |61 |81 |101 |121 | 141 |161 |181 | 201 | 221 241 261
2 2 22 | 42 | 62 |82 | 102 | 122 | 142 | 162 | 182 | 202 | 222 242 262
3 3 23 | 43 | 63 |83 | 103 | 123 | 143 | 163 | 183 | 203 | 223 243 263
4 4 24 | 44 | 64 | 84 | 104 | 124 | 144 | 164 | 184 | 204 | 224 | 244 264
5 5 25 | 45|65 |85 | 105 | 125 | 145 | 165 | 185 | 205 | 225 245 265
6 6 26 | 46 | 66 | 86 | 106 | 126 | 146 | 166 | 186 | 206 | 226 246 266
7 7 27 | 47 | 67 | 87 | 107 | 127 | 147 | 167 | 187 | 207 | 227 247 267
8 8 28 | 48 | 68 | 88 | 108 | 128 | 148 | 168 | 188 | 208 | 228 248 268
9 9 29 | 49 | 69 |89 | 109 | 129 | 149 | 169 | 189 | 209 | 229 249 269
10 10 30 |50 | 70 | 90 | 110 | 130 | 150 | 170 | 190 | 210 | 230 250 270
Tabmuma Ne2
No Howmepa 3aa4 115t KOHTPOIBHON PabOTHI
y4e0HOTO — —
nmdpa Nel(mepsslii cemectp) Ne2 (Bropotii cemectp)
1 11 (31 |51 |71 |91 111 | 131 1511171191 | 211 | 231 | 251 | 271

12 (32 |52 |72 |92 112 | 132 152 | 172 | 192 | 212 | 232 | 252 | 272

13 |33 |53 |73 |93 113 | 133 153 | 173 | 193 | 213 | 233 | 253 | 273

2
3
4 14 |34 |54 |74 |94 114 | 134 154 | 174 | 194 | 214 | 234 | 254 | 274
5 15 |35 |55 |75 |95 115 | 135 155|175 |195| 215 | 235 | 255 | 275




6 16 |36 |56 |76 |96 116 | 136 156 | 176 | 196 | 216 | 236 | 256 | 276
7 17 |37 |57 |77 |97 117 | 137 157 | 177 | 197 | 217 | 237 | 257 | 277
8 18 |38 |58 |78 |98 118 | 138 158 | 178 | 198 | 218 | 238 | 258 | 278
9 19 139 |59 |79 |99 119 139 159 | 179 1199 | 219 | 239 | 259 | 279
10 20 |40 |60 |80 | 100 | 120 | 140 160 | 180 | 200 | 220 | 240 | 260 | 280

4) ypaBHEHHE OKPYKHOCTH, JUIsl KOTOpo# BeicoTa CD siBnsieTcst nuaMeTpom.

21.

22.a) Lim

23.a) Lim>X=—"2 2.

24.

6) Lim

6) Lim

6) Lim

a) Lim

3aganus 118 KOHTPOJIbHOM padoTsl (1 cemecTp)
B 3apnagax 1- 20 gans! BepiuHsl TpeyroiabHuka ABC. Haiitu:
1) uiuny croponsl AB;
2) ypaBHeHHEe cTOpoHbI AB;
3) ypaBuenue BbicoThl CD u ee nuny;

A(-2;1), B(10;10), C(8;-4).
A(-4;-1), B(8:;8), C(6;-6).
A(-1;0), B(11;9), C(9;-5).
A(-3;-3), B(9;6), C(7;-8).
A(-3;0), B(9:9), C(7;-5).
A(-5;-2), B(7;7), C(5;-7).
A(-2;-1), B(10;8), C(8;-6).
A(-5;1), B(7;10), C(5;-4).
A(-2;-3),B(10;6),C(8;-8).
A(-6;1), B(6;10),C(4;-4).

. A(3;0), B(-9:9), C(-7;-5).

A(0;1), B(-12;10), C(-10;-4).
A(4;-3), B(-8:6), C(-6;-8).
A(1;1), B(-11;10), C(-9;-4).
A(8;-2), B(-47), C(-2;-7).
A(6;2), B(-6;11), C(-4;-3).
A(2;-1), B(-10;8), C(-8:-6).
A(5;1), B(-7;10), C(-5;-4).
A(3;3), B(-9;12), C(-7:-2).

. A(1;2), B(-11;11), C(-9;-3).

B 3angavax 21-40 naiitu npeaenbl GyHKIIHA.
x> +5x+4

a) Lim——— B) Lim(\/9x2 + 2X —SX)

>-13x2 4 x—2° x>0
2X* +x-3 M Lim sin 8x
x=>0 tg3X '

oo X2 —4x+3’
X2+ Xx-2
x>2x% —2x -8’
Ix—3x sin 5x

r) Lim :
x—0 tg2x

B) Lim(vV4x+ x* —x)
X—>-2 )(2 -4 X—00

x> —3x+1 o Lim 4XCcos5x
2’ x>0 sin2x

B) Lim(v/x* —3x — x);

o 2X4+1

VJ1-4x -3

x>w 4 — X —5X
2X> —TX+6
o2 x2-3x+2

B) Lim(~+/2X +1—\/§);




. 2x* -x-8 .
X—>00 1 ’

X2 4+5x+2
2

2
25.2) Lim & X2
x>-1x°—-2Xx—-3

2 —
6) Limy;
x>® 3X° + 4X

2
26.2) Lim 2 *2X*6.,
x>22x° —x-10

2_
27.2) Lim X 92X +14.
x>7 X° —3Xx—28

2
6) Limx +9;<+14;
x>0 X —3X° — 28
16x> —8x+1

28.a) Lim
v 4x-1

z
6) Lim 15x34 ~12x+3 ;
x->o 13x° +12Xx —-10
x> —6Xx+9
x-3
2
6) Lim 32( —5x+1;
xoo X< +5x+10
Jx+13 -4,
Cx2-9 '
10x° —11x° +3
22x% +5x—4
2
31, a) Lim— 1.
x>4 x° —16x +16
3x* —2x+1.
42 +x+3°

2
32. a) Lim X X3
x>1 3X° +4x -2

3_

6) Lim =X —X+1.,
x> 3X° +4X -2

2
33. ) Lim 2% ¥X+2,
x>-24X° +11x+6

2
6) Lim 2x2 3x+1;
x> 5X° +4X -3
3x* +8x-2

34. a) LiIm——;
) x> +X—6

29. a) Lim

X—3

30. a) Lim

X—3

6) Lim

X—>0

6) Lim

X—0

1y Lim 2M92¢
x>0 §in“ 5x

) 1
B) Lim -——);
) Hz(x2—4 x—2)
r) Lim—Sln 2x .

x-0 4x oS 3X

B) Lim(x —+/x? +5x);

r) Lim 2_xt293xl
x=0 SIN“ 4X

B) Lim(~9x* +1—3x);

r) Lim 4sin X.
x—0 Ztgx

B) LiT(\/X+1—\/;);

2sin? x
5x2

B) Lim&,
x=0 1 —c0S4Xx

2x-3
D Lim(4x + 3j ;

x>\ 4X -1
. tgx
B) Lim— 2’

. (2x—7j“”1
im .
x>0\ 2X -3

r) L
sin® 2x
2 )

)L™



2x* +3x—4

6) Lim . 1) Lim(5—2x)x=.
) 3x° +X+2 ) X—>2( )
3
35. 8) Lim—X "8 . p) LimiC0sex,
x>-2 X% +X—2 x>0 3X
4-x
6) Lim(ox? +4x —3x); 1) le(x;z)
X—00 X—>00 X+
_ X*—6x+9 . _
36. a) %LTW, B) |;Lr(f)] th4X,
3
6) Lim(2x—v4x*>+3x); 1) Lin;;(2x+5)m.
J— 2 —
37. ) Lim D) p) Lim 1= 086X,
x5 x° —3x—-10 x>0 XSin 3x
2 1
6) Lim 2% ~2X+4. r) Lim(2x+3)s.
x>0 X° —x+1 x—-1
2 — p—
38. a) Lim2x X3, B) Lim=—C0S6X.
ol X —-2x+1 x-0 1—€0S 2X
2 2x-1
0) Limw; r) Lim -1 :
x> 2X° — X + 46 x>=\ 5X + 4
2 _ -
39. a) Lim % —X+10, 5) Lim SN2X.
x5 x° —10x+ 25 -0 4x
2x+1
6) Lim(Wx?> —1-x* +1); 1) Lim(2X+2j .
X—0 x—o\ 2X +1
2 _ _ -
40. a) Lim 2 —2*=8.. 5) Lim Sn>X.
x>22X° +5X+ 2 x=0 sin 7X
55x* —5x+5

m——:;
x—>< 5x2 +10x —15

2 x2-1
r) Lim 2X2 L
x>0 2X° 41

B 3agadax 41-60 HaliTh MPOU3BOIHBIE TaHHBIX (QYHKITUH.

1
41.a) y =5x° + ——tgx;
TR

y= Cosx |
B) * 714 Sinx'

42.2) y=x*+ x_3‘°’ +arccos x;

By
x+1'
43. a) y—2x3—i+ex'
i/; ]
Lnx
B) Y=—3;
X
44. a) y = 4x? +3/x — Cosx;
eX
B) Y=

X2 —4x+3’

6) y = 2" -Cosx;
1)y =LnVx + 4.
6) y = (x* -1)-e*;
n y=(e>-1.
6) y = (x? +1)- arctgx

r) Yy =+/1-Sin5x.
6) y=(1-x?)-arcsin x

r) y = (@™ +4f,



45. a) y=5x4+xiz—3{/;;

_arctgx .
1+x2°

B) Y

46. a) y = 3x* —arcsin x+X—15;

Log,X .
B) Y = X22 ;
47. a) y—5x2—i—ex'
. e
B) Y= ;
)Y 1
48.a) y = 4x° +3/x + 2Sinx;
arctgx
B = y
)y 1+ x?

4
49.2) y = x3+F—7eX;

B) y = 4e* _
2x% —4x -3’
50. a) y=x—i4+3\/X2;
X
_tgx |
B) y_x—l’

51.a) y =3x? —X—54+ Lnx;

B) y = X—3
Log,x

52. a) y=4x5+i/F—Sinx;
B) y = Cosx |
X?+4’

53.a) y=x° +X—15+tgx;

B) y = Sinx

X —Cosx

1
54.a) y = 4x° — —— - Ctgx;

: Ux

Lnx
B) Y=—0;

X

55.a) y=3x" _2 +arctgx;
X

X
B) Y =—;
€

56.a) y = X° + 1 Cosx;

Jx

6) y=(x*+4)-e*;
D y=Lnet”

6) y = (x* +3x)- Lnx;
ny=3-4).

6) y = (x® +3)-arctgx

r) y=3¥/Sin3x - x>.

6) y=(e"-2)-(x* - 6x}

r) y=3172.
0) y:(Lnx—x2)~(1—x3)
r) y=31-4x>.

6) y = (x* —3x)- Lnx;

2

X
r)y= LnX+1.
0) y =5 -tgx;

r)y= (Sin3x — x3)4.

0) y= (x2 +1)~ arctgx;
r)y= Ln(x4 —3x2)
6) y = x° -arctgx;
r) Yy =(x2 —ezx)s.
6) y=2"-(3x* —x}
r) y — e4—Sin2x.
0) y=2"-Ctgx;

r) y =3/1- Cos5xX.

6) y=(x°—5)-¢*;



57.a) y=2x° _xi“_ Lnx;

B) y = Cosx |
1-Sinx’

58.a) y=x" +%+Ctgx;

r) y = Ln(Sin5x — x*)
6) y = (2-x*)-Ctox;
r) y =(Lncosx+2)".

6) y=3"-Sinx;

1—Cosx 3f 2
B) V= : r) y=Ln’(x"+4
) Y="a )y (x* +4)
59.a) y=2-3x2 +4/x; 0) y:(x3+3)-Log5x;
_arctgx |
B) J T e 3y’ r) Y = LnSin5x.

60. a) y=x3—35+4X; 6) y=[—x?)- Lnx;
X

_xt-1
Sinx

B) Y ; r) y:(e“x—x4)4.

B 3amauax 61-80 wuccnemoBath gaHHble GYHKIUH MeToAaMH  Iu(QepeHIHnaTbHOTO
UCYMCIEHUS W TOCTpouTh uX rpaduxu. Ilpu uccrnenoBanun QyHKIMM clelyeT HaWTH ee
MHTEpBAJIbl BO3pAacTaHUsi U YyObIBAaHUS M TOYKM SKCTPEMyMa, HHTEpBaibl BBIMYKIOCTH U
BOTHYTOCTHU U TOYKH nieperuda rpaduka GyHKIuu.

61. y =x° —9x° +24x —13.
62. y=x°—6x"+9x+1.

63. y=x°—3x+1.

64. y = x> —3x° +6.

65. y =x> +3x* -1

66. y =x° +6x° +9x +1.

67. y =x° —12x° +45x — 48.
68. y =x° —9x° +24x -17.
69. y=x> +6x° +9x+2.

70. y =x° —12x° + 45x — 47.
71. y=—x°+3x* 5.

72. y=—x>+9x* — 24x +18.
73. y=—x>—-6x—-9x—-3.

74. y =—x°+3x-5.

75. y =—x° +12x* —45x +53.
76. y=—x°>—-9x* —24x-21.
77. y =—x° +15x* — 72x +109.
78. y=—x>-3x"-2.

79. y =—x° +18x* —105x +195.

80. y = —x° +9x% — 24x +14.

B 3anmauax 81-100 BBIYMCIUTH HEONPEAETIEHHBIE HHTETPAJIBl U PE3YIbTAaThl HHTETPUPOBAHUS
POBEPUTH U PEPEHIIPOBAHNUEM.



81. a) j[Zx—%#&/;jdx;

x? .
0) Imdx; B) _[x-SmZxdx.

82. a) I[4x3 +X—34—\/;]dx;

6)I xd

X
X2 +4

83. a)j[Sx“ —%+edeX;

6) J.Sinzx-Cosxdx; B) jx-exdx.

B) I Lnxdx.

84. a) j(xs _x_56 o+ 4\/;dxj;

dx

0) j W; B) I X - Lnxdx.

85 a) j[6x5+x—23—%/§jdx;

5 ISinxdx_

: B) | x-e¥dx
Cos?x ) J.

86. a) I(ze —§+4\/F]dx;

243 4y -
6) jx'ex dx; B) Ix-Cosxdx.

87. a) 10x4+i—‘°{/7 dx;
XZ

0) I tg3xdx; B) I Ln5xdx.

88. a) j(4x _x_5‘°’ + 4\/;jdx;

0) j Ctg2xdx; B) I X - Sin3xdx.
6 )y
89. a) j[?xG —F—e jdx,
x%dx
0) J.2x3+1’ B) _[x-Cos4xdx.



90. a) I[sz +X£7+ CoiszdX;
0) ICossx-Sinxdx; B) Ix-e“dx.

91. a) I(Z\/;—X—72+i/?jdx

3x%dx
2 J.5x“ +3

B) st - Sin6xdx.

92. a) j[4\/_+3x ——j

2x°dx
o) J.6x7 +2

B) J. 3Ln8xdx.

93. a) j (6x4 —i+1OeX]dx;

8/x
6) J. 3Sinx - Cos®xdx; B) _[ x?Lnxdx.
0. o) [9x2 24 ]dx;
X
2dx
0) | ———; 2)-e”dx.
) J'Sin2(8x+1) ®) I(X+ )€

95. a)j[7x3+;io—4\/x_8jdx

Cosxdx
0 ;
) I 4Sin®x

B) I 2x? - Cosxdx.

%. a)| (7ox+i9—%/?jdx;
X

6) J' 2x e dx. B) f (3x% + 1) Lnxdx.

97.  a) j (11}( 12 %jdx;

o) | Ctg“x dx; B) [(x-2)-2"dx

98. a) j [15x +== 4 Tde;

6) [x-2"dx B) [(x*-1)-Sinxdx

99. a) j [8x2+x%+%jdx;




6) [(ox + 4)"dx; 8) [(x~1)-Cos3xdx.

100. a)j 1052~ 3 Vi
x  Sin?x

2dx . 2 X
6) I(5x+1)’ B) [(X* —4)-4"dx

B 3agauax 101-120 BeruncauTh miomaas GUIrypbl, OrpaHUuYEHHOW YKa3aHHBIMU JIMHUSAMU.
Cnenatp 4epTex.

101. y=x"—4x+3, y=x-1.
102. y=x"+2x, y=x+2.

103. y=x"+4x+3, y=x+3.
104. y=x*-6x+10, y=nx.
105. y=x"-2x-1, y=x-1
106. y=x"+6x+8, y=x+4.
107. y=x"—-6x+13, y=x+3.
108. y=x"+8x+15 y=x+5.
109. y=x% y=x+2.

110. y=x°-1, y=x+1.

111, y=x">—-6x+8, y=x-2.
112. y=x*-3x, y=x-1.

113. y:x2—4x—5, y =0,5x.
114.  y=x"+x-2, y=2x
115. y=x"—4x+8, y=x+2.
116. y=1-x* y=0.

117. y=4-x% y=0.

118. y=2x% y=2x+4.
119. y=6x—x% y=0.

120. y=3x*-3, y=—x

B 3agauax 121-140 pemuTs cucreMy JTMHEHHBIX ypaBHEHH MeTo oM Kpamepa u crienath
MIPOBEPKY.

2x—-y+17=2, 2X—y+2=3,
121, {3x+2y+2z=-2, 131. {3x+2y+2z =4,
X=2y+z=1. X—y+4z=2.
2Xx—4y +3z =1, 2x—-3y+z2-2=0,
122. {x-2y+4z=3, 132. 1 x+5y—-4z+5=0,
3X—-y+52=2. 4x+y—-3z+4=0.



123.

124,

125.

126.

127.

128.

129.

130.

KontponpHasi paboTra cOCTOMT W3 TpeX 3aaad, IMPU BBIIOJHEHUU KOTOPBIX, OOYYaroIIUiCs
BBITIOJIHSCT pacuyeTHyr0 H rpadudeckue dvactd. OOydyaromuicsi BBIMOJHSAET TOT BapUaHT
KOHTPOJILHOW pabOoThl, KOTOPBIH COBMajaeT ¢ mocieaned mudpoi ero ydeoHoro mudpa. [pu
3TOM, €clM mpeanocienHsas uudpa ydeOHoro mudpa ects yucino neuernoe (1,3,5,7,9), To
HOMeEpa 3ajad JuUlsi COOTBETCTBYIOIIECTO BapuaHTa JaHbl B TaOnmuie 1. Ecim mpenmocnemusis

X+2y—-32=5,
2X—-y-z2=1,
X+3y+4z=06.
3x+2y—-2=0,
2X—-y+3z=0,
X+y—-z=0.
X+2y—-3z =1,
2X+3y+z2=4
3X+6y—-z=3
X+y+z=1
2X+y+2=2,
3X+2y+2z=3
2X—y+2=3,
3X+2y+2z=4
X—y+4z=2.
2x+y+2=1
3X-2y+2z2=-1,
X-3y—-z=-2.

3X+2y+z =5,
X+y—z=0,
4X —y+5z =3.

3X+2y+z2=5,
X+y—-z=0,
4x—-y+5z2=3.

3ananus 1J151 BHINOJHEHHUS] KOHTPOJbLHOM padoThl Ne2

133.

134.

135.

136.

137.

138.

139.

140.

uuppa ydebHoro mmdpa ecThb
COOTBETCTBYIOIIIETO BApUAHTA JIaHbI B TaOHIIE 2.

YHCJIO 4YCTHOC

2X—4y+9z =28,
TX+3y—-6z=-1,
7X+9y—-9z =5.
X+2y—2=1,
-3Xx+y+2z=0,
X+4y+3z2=2
X+2y—2=2,
2X—-3y+2z=2,
3X+y+z=8.
X+y+2Z=a,
X—Yy+z=s,
X+y—-z=c.
X—-Yy+2=a,
X+y—2=s,

-X+Yy+z=c
X+2y+1z2=4,
3X-5y+3z=1
2X+7y—-72=8.
Xx+2y =10,
3X+2y+12 =23,
y+2z=13.
3x+4y =11,
5y +6z =28,
X+2z="1.

(2,4,6,8,0), TO HOMepa 3amad I



Howmep Tabnuna 1 Howmep Tabnuua 2
BapHaHTa Howmepa 3amau BapHUaHTa Howmepa 3anau
1 1 21 41 1 11 31 51
2 2 22 42 2 12 32 52
3 3 23 43 3 13 33 53
4 4 24 44 4 14 34 54
5 5 25 45 5 15 35 55
6 6 26 46 6 16 36 56
7 7 27 47 7 17 37 57
8 8 28 48 8 18 38 58
9 9 29 49 9 19 39 59
0 10 30 50 0 20 40 60

Pemmts 3amaun 1-10.

B crage n xopoB. Yoil kaxa0i U3 HUX Ha NPOTSHDKEHUH HEKOTOPOTO BPEMEHU MOXKET
MIPEBBILIATh YCTAaHOBJIEHHYI0 HOpMY c BeposiTHOcThio 0,45. HaiiTu BEpoOsITHOCTH TOr0, YTO B
HEKOTOPBI MOMEHT BPEMEHH YyA0H OyleT MpeBbIIaTh HOPMY y: @) M KOpoB; 0) HE MEHee M, U

He Oosiee M, KOPOB; B) XOTsI Obl y OJTHON KOPOBBI.
n=100; m=50; m =20; m,=60.
n=220; m=70; m =110; m, =150.
nN=65 m=22;, m =15 m,=35.
n=9 m=5 m=3 m,=5.
n=150; m=85 m =100; m,=150.
n=25 m=9 m=7, m,=15.
n=155; m=50; m =50; m,=100.
n=30; m=10; m =5 m,=20.
.n=75 m=23; m =50; m,=75.

10. n=15; m=5 m =6; m,=12.

© NN RE

B 3apmauax 11-16 mnpeamonaraercs, uYTO NPOMEPHI TEJIOK SBISIOTCA HOPMAIBHO
pacnpeeieHHBIMH CITy4YallHBIMHM BEJIMYMHAMHM C 3aJlaHHBIMH MapameTpamMu a u o . TpeOyercs
onpeAenuTh: 1) MPOLEHT >KUBOTHBIX, JUISI KOTOPBIX BEJIMYHHA Mpomepa OyIeT MPpUHAAIeKATh
3aJJaHHOMY MHTEpBaly; 2) Tuana3oH U3MEHEHHUs [IpoMepa.

Howmep [Tpomep X (cm) a o WNHuTtepBan

3a1a4u
11 BricoTa B xo0nke 117 54 (110;120)
12 Kocas jinHa TyaoBuina 131 10,8 (125;135)
13 I'nybuna rpyau 58,8 3,6 (55;62)
14 [Iupuna rpyau 48,7 4.8 (45;52)
15 OOxBar rpyau 172 8,4 (170;180)
16 OO0xBar mscTH 16,4 4,8 (15,22)

B 3amauax 17-20 mpeamonaraetcs, 4To >KMBas macca Tenok X (Kr) pacrmpenerneHa mo
HOPMAaJbHOMY 3aKOHY C 33/IaHHBIMH TIapaMeTpaMu & U o .. TpedyeTcs onpeAenuTh: 1) mporeHt
KUBOTHBIX, JJI1 KOTOPBIX KHBas Macca OyJeT 3aKioueHa B YKa3aHHBIX Mpenaenax; 2) Auana3oH
W3MEHEHHUS )KUBOUM MaCCHI.




Howmep Bospact (mec.) a o WuTepBan
3a7a4u
17 3 101 17,4 95-110
18 6 176 15,6 175-180
19 12 323 31,8 300-325
20 18 423 61,2 400-450

B 3amagax 21-40 3agansl pe3ynbTaThl oOcinenoBanus. Tpedyercs:

1) crpynnupoBaTh JaHHbIE B BAapHALMOHHBIA PSJ M  I[OCTPOUTH T'HCTOTPAMMY
OTHOCHTEJIbHBIX YaCTOT;

2) HaWTH BHIOOPOYHYIO CPEIHIOK, BBHIOOPOYHYIO IHMCIEPCHIO, CpEHEe KBaJIpaTHIecKoe
OTKJIOHEHHE;

3) ¢ HagexHOCThIO 95% yKa3aTh OBEPUTEIbHBIN HHTEPBAI JUIS OICHKH T€HEpaIbHOM

cpenHen X, .

O6cnenoBano mo Becy (kr) 20 kponukoB. PesynbTarel o0ciaenoBanus npeacTaBieHsl B Tabmuie
1.

Tabmuna 1

Ne Ne 3agaun

21 22 23 24 25 26 27 28 29 30
1 3,1 55 3,2 6 4,8 55 6,2 4,6 4,7 3,7
2 4,2 59 3,8 4.5 5,4 4,7 5 3,4 55 4,2
3 5 7,5 4,1 4,7 4,9 5,8 51 7,1 5,2 51
4 4,6 54 4,3 5,7 3,8 5,6 4,1 6,5 7,1 53
5 6,4 3,4 4,3 5,2 55 4,7 5,2 59 6 5
6 5,3 5,2 5,6 3,8 5,2 5,7 6,3 4,3 5,8 7,2
7 3,8 4,3 6 4,3 6,4 55 5,3 4,7 4,6 6,4
8 51 47 5,7 4,3 6,7 6,5 4,5 54 51 5,6
9 49 5,8 45 51 5,8 59 5,7 5,3 3,3 4,8

10 5,4 6,8 5 5,7 5,4 5,4 4 6,7 4,7 6,3

11 5,9 4 6,7 6,3 4,7 4,8 6 53,1 5,4 5,7

12 6,5 5,7 5,3 4,8 3,3 5,4 4,5 4,2 6,5 3,2

13 5,5 4,5 5,4 5,6 5,1 4,9 4,7 5 5,5 3,8

14 5,7 5,3 4,7 6,4 4,6 3,8 5,7 4,6 5,7 4,1

15 4,7 6,3 4,3 7,2 5,8 5,5 5,2 6,4 4,7 4,3

16 5,6 5,2 5,9 5 6 5,2 3,8 5,3 5,6 4,3

17 5,8 4,1 6,5 5,3 7,1 6,4 4,3 3,8 5,8 5,6

18 7,3 5,1 7,1 5,1 5,2 6,7 4,3 4,9 7,3 6

19 4,7 5 3,4 4,2 5,5 5,8 5,1 51 4,7 5,7

20 5,5 6,2 4,6 3,7 4,7 5,4 5,7 5,4 5,5 4,5

O6cnenoBano o Becy 20 TelSIT XOJIMOTOPCKUX momecei. VX xuBasi macca mpH poXKICHHUH (KT)
npencranieHa B Tabnuie 2.
Tabmumna 2

No Ne 3amaun

31 32 33 34 35 36 37 38 39 40

27 43 39 36 26 28 32 37 28 33

32 26 30 36 35 37 31 27 23 36

31 35 30 28 45 35 28 31 26 31

32 45 36 31 26 40 33 28 34 28

OB WINF

28 26 38 30 35 27 37 37 32 33




6 37 35 24 32 32 26 36 35 36 37
7 35 32 32 24 32 37 32 27 27 36
8 26 32 30 38 35 30 36 26 32 32
9 28 35 31 36 35 34 32 36 39 36
10 32 35 28 30 28 39 28 36 30 32
11 39 28 36 30 32 26 36 27 43 39
12 34 32 36 39 36 35 36 32 26 30
13 30 36 26 32 32 45 28 31 35 30
14 37 32 27 27 36 26 31 32 45 36
15 26 36 35 36 37 35 30 28 26 38
16 27 37 37 32 33 32 32 37 35 24
17 40 33 28 34 28 32 24 35 32 32
18 35 28 31 26 31 35 38 26 32 30
19 37 31 27 23 36 35 36 28 35 31
20 28 32 37 28 33 28 30 32 35 28

B 3amagax 41-60 TpeOyercs:

1) Haiitn koadduueHT KOppeasuuu U clienaTh BbIBOJ O TECHOTE W HANpaBICHUM JUMHEWHOMN

KOPPEJALIMOHHON CBSI3U MEXIY NPU3HAKAMHU;
2) cOCTaBUTh ypaBHEHUE MPSIMON perpeccuu;

3) HaHECTH Ha YepTEK UCXOHbIE JAaHHbBIE U MOCTPOUTD MOIYUECHHYIO MPSIMYIO PETPECCHH.
B Tabnune 3 npencraBieHbl gaHHbIE O JuiMHE Tymu X (CM) M ToimuHE mmuka Y (MM) Ui

CBHHEHN Pa3JIMYHBIX TOPO/I.

B tabmuie 4 npencraBnensl m3mepeHus y 10 tenat mo rryouHe rpyan X (CM) U )KHBOM Macce

Y (kr).
Tabmnuma 3

Ne Ne 3amaun

41 42 43 44 45 46 47 48 49 50
X 97 93 104 95 102 98 92 98 102 96
Y 35 36 31 36 32 32 37 35 32 35
X 104 101 98 90 95 96 95 103 99 93
Y 31 31 35 37 37 35 36 30 33 36
X 103 95 100 103 97 99 100 101 96 101
Y 32 34 32 32 35 34 31 32 34 31
X 98 97 102 104 98 100 96 95 101 100
Y 34 35 31 31 34 31 36 36 34 30
X 101 102 99 89 94 102 94 97 97 90
Y 30 30 32 37 37 33 35 33 35 38
X 102 94 97 97 90 102 102 93 97 104
Y 33 35 33 35 38 32 30 36 35 31
X 100 96 95 101 100 95 95 101 104 98
Y 31 36 36 34 30 37 36 31 31 35
X 99 100 101 96 101 97 90 95 103 100
Y 34 31 32 34 31 35 37 34 32 32
X 96 95 103 99 93 98 103 97 98 102
Y 35 36 30 33 36 34 32 35 34 31
X 98 92 98 102 96 94 104 102 101 99
Y 32 37 35 32 35 37 31 30 30 32

Tabmumna 4

Ne Ne 3amaun |




51 52 53 54 55 56 57 58 59 60

91 82 103 85 97 99 91 97 95 97
62 51 79 56 61 68 62 61 65 58

86 101 96 94 89 96 110 106 99 103
43 59 61 63 48 65 70 75 58 78

94 105 93 92 95 84 93 87 87 94
60 78 59 60 59 52 62 54 49 72

95 96 100 104 106 98 106 98 93 85
73 63 68 70 75 79 65 66 61 60

104 98 89 101 98 92 112 97 98 92
87 73 55 64 62 65 68 70 59 67

92 112 97 98 92 97 85 91 82 103
65 68 70 59 67 61 56 62 51 79

98 106 98 93 85 89 94 86 101 96
79 65 66 61 60 48 63 43 59 61

84 93 87 87 94 95 92 94 105 93
52 62 54 49 72 59 60 60 78 59

96 110 106 99 103 106 104 95 96 100
65 70 75 58 78 75 70 73 63 68

99 91 97 95 97 98 101 104 98 89
68 62 61 65 58 62 64 87 73 55

<X XX XX X< X< X|< X< X< X< X

JInst  3ammmTBl  KOHTPOJIBHOW PabOTBI  OOyYaromIMMCs HEOOXOJUMO TOJATOTOBUTCSA TIO
BOIIpocaM:

1. DnemeHTh KOMOMHATOPHUKHU. Pa3menienuns, mepecTaHOBKH, COUETAHUS.

2. OcHoOBHBICE TOHATHS TeopuH BeposTHOcTel. CoObITHUS M WX KIacCUpUKAITHUS.
OTtHocuTeNbHAsI YaCTOTa COOBITHS U €€ CBOMCTBA.

3.BepoaTHOCTh COOBITHSI U €€ CBOWCTBA.

4. Teopema CIIO)KEHHSI BEPOSITHOCTEHU. Y CIOBHASI BEPOSITHOCTh. 3aBUCUMbIE U HE3aBUCUMbIE
COOBITHS.

5. IloBropubie He3aBucumble wucnbiTanus. Dopmyna bepnymwiu. Ilpumepsr  u3
CEJIbCKOXO3SIMCTBEHHOM TMpakTuku. JlokanbHas Teopema MyaBpa — Jlamnaca, uMHTerpajgbHas
teopema Jlamnaca. ®opmyia Ilyaccona.

6. Ilonstme  cayyailHoM  BenuuuHbl.  [IpuMepbl  cilydyallHBIX ~ BEJIMYUMH B
CEJIbCKOXO35IMCTBEHHOM  IIpOM3BOACTBE.  JluckpeTHas  ciyvailiHas  BEIWYMHA.  3aKOH
pacnpeneneHus, YUCIOBble XapaKTePUCTUKHU JUCKPETHOM CIydyallHOM BEJIMYMHBI U UX CBOWCTBA.
BeposTHOCTHBIN CMBICT MATEMATUYECKOTO OKHIaHHUS.

7. HemnpepbiBHass ciyvyaiiHas BenuuuHa. OyHKIMSA pacrpenesieHuss U €€ CBOWCTBA.
[1n10THOCTH BEPOATHOCTEN U €€ CBOICTBA.

8. UwucioBble XapaKTEpUCTUKU CIIyYalHBIX BEJIMYUH: MAaTE€MAaTHUUECKOE OXHUIAHUE WU
JTUCTIEPCHSL.

9. HopManpHbIil 3aKOH paclpefelieHuss U ero mnapamerpsl. BeposTHOCTh mnonagaHus
HOPMAaJIbHO pacipee€HHON Clly4ailHOM BeJIMUMHBI B 33/1aHHbIA HHTepBai. [IpaBuiio Tpéx curm.

10. 3amaun MaTemMaTHUeCKON CTAaTUCTHKU. [eHepalbHas COBOKYMHOCTh M BBIOOpKA.
CrocoOGbsl  oTOOpa CTAaTHUCTHYECKOTO MaTepuaia U ero rpynnupoBku. CTaTHCTHYECKOE
pacmpesneneHue, €ro TeoMeTpuueckoe u3o0paxeHue. BbIOOpOYHBIE  XapaKTePUCTUKHU:
BBIOOpDOYHAs CpemHsisi, BHIOOpOYHAs JUCHEpCHs, BBHIOOPOYHOE CpelHee KBaJApaTHUeCKOe
OTKJIOHEHHE, MO/Ia, MeAinaHa, KOd(PPUIIMEHT BapUaIIHH.

11. KoppensiuMoHHbIN aHaau3: BBIOOPOYHBIN KOI(MOUIMEHT KOPPEISALMH, BbIOOPOUYHBIE
ypaBHEHUs1 JHMHEWHOU perpeccuu. KoppersiumoHHOE mojie, SMIHUPUYECKass M TEOPETUYECKas
JIMHUU PETPECCUU.




IIpouenypa oueHuBaHust

KonrtponbHast paboTa BBIMOIHAETCS CTYJICHTaMH 3a049HON (OPMBI OOy4eHUS B JTIOMALTHUX
ycnoBusx. ['oToBas pabora mpenocTaBiseTcss Ha NPOBEPKY MpemnogaBarento. Eciam oHa
BHINIOJIHEHA BEpPHO, TO TIpenojaBaTelb Ha3HA4aeT BpeMs Ui ee 3amuTel B ¢opme
cobecenoBanusi. Ecnm B paboTe MMEIOTCS 3aMe4aHWs, TO OHA BO3BpalIacTCs CTYICHTY Ha
JI0pabOTKY, B IMOCIEACTBUU paboTa 3alIHIaeTCs.

OOyuarommMcest 3a09HOM (PopMbI 00yUeHUS 32 KOHTPOJIBHYIO Pa0OTy BBICTABISETCS OIIEHKA
«3aYTEHO/HE 3aUTEHO.

Kputepum onenku

Onenka «3auTeHO» BBICTABIISIETCS B CiIy4ae, €ClId KOHTPOJIbHAs paboTa BBIIOJHEHA IO
CBOEMY BapHaHTy, JOMYLIEHO N0 KaXJOW 3aJadye 10 OJHOM HECYIIECTBEHHOMU
(apudmernyeckoit) ommbOke W B OAHOW 3ajaue JOMyIIEHA OJIHA CYIIECTBEHHAas OIIMOKa
(HampuMep, HENpaBUJIBHO BBIOpPAH METOJ pElIeHMs 3aauu); MPUBEACHbI TaOMUIBI U TpaduKy,
TpeOytomuecs JUisl MOsSICHEHUH 3a/1a4.

Onenka «He3auer» BpIcTaBiseTCs B clyyae, €ClId KOHTPOJIbHAsE paboTa BBIIIOJIHEHA HE
M0 CBOEMY BapHaHTy WJIM JOMyIIeHO OoJjiee 4eM B OJHOM 3ajaue MO OJHOW CYIIECTBEHHOU
OlIMOKe WK HE MPUBEIEHBI TaOMUIIBI U TpaduKy, Tpedyroluecs A NOSICHEHUH 3a1ay.

KommuiekT 3agannii i pacueTHO-rpadguveckoii padoTsl
Tema «Ilpumenenue npou3e00HOI K UCCIE006AHUIO CEOUCME YYHKUUU OOHOI NEPEMEHHOU U

nocmpoenuto zpaguxa» (1 cemecmp)

OcHoBHo#t 1ienpi0o PI'P saBisgercs OBJIQJICHHME METOJaMH MaTEeMaTHUYECKOI'0 aHajM3a,
HaBbIKaMU CaMOCTOSITENIbHOI pabOTHI.
Conep:xkanue padoThbl
1. 3yuuTth TEOpUIO JAHHON TEMBI.
2. CaMOCTOATENBHO IPOBEPUTH CTENEHb YCBOEHUS TEOPUU C IOMOUIBIO MPEI0KEHHBIX
BOIIPOCOB.
3. Pa3zo0Opatbcst B pa3o0paHHOM pELIEHUH TTPEII0KEHHBIX 3a/1a4.

4. VccnenoBath CBOWMCTBA (DYHKITUU OJTHOM NIEPEMEHHOM M IMMOCTPOUTH €€ TpaduK 10 IIIaHy:

1) HaiiTi 061aCTh onpeacaeHUs PyHKIIUH.

2) uccaenoBarh (YHKIHMIO HA YETHOCTH (HEYETHOCTD).

3) uccnenoBath GYHKIMIO HA TEPUOUIHOCTb.

4) yka3aTh MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU M HAWTH €€ TOUKU IKCTPEMYMOB.

5) HaiiTu ToukM mepernba rpaduka QyHKIHH. YKa3zaTh NPOMEKYTKH BBITYKIOCTH,
BOTHYTOCTH.

6) HallTH ypaBHCHUS BEPTHKAJIbHBIX W HAKJIOHHBIX ACHMIITOT, HCIIOJIB3Ys YCIOBHS IS
CYIIIECTBOBAHHMSI THX aCUMITOT.

7) MOTOJHHUTENIbHBIC TOYKH [T 00JIee TOYHOTO MOCTPOSHUSI rpaduKa.

8) moctpouth rpaduk GYHKIUH.
®opma oTvera:
1.IlpencrasieHue paboOTHI IO YKa3aHHOMY B METOJIMKE 00pasily.
2. CaMocToATEIbHOE H3yYEHUE TEOPETUYECKOro MaTepuajga ¢ TOMOIIBI0 MpeaTaraeMbixX
KOHTPOJIbHBIX BOITPOCOB.
3. YcTtHOe cobecenoBanue o pabdoTe.

BapuanTsl 3a1aHui

[IpoBectu monHoe HUccienoBaHNE (PYHKIIMH U IOCTPOUTH TpaduK.
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Bonpocs! nas 3amursl PI'P (1 cemectp)
HazoBute mpusHaku NoCTOSIHCTBA (PYHKIIUU.
Kaxkast pyHkims Ha3pIBaeTCs BO3pacTaromieii?
Kaxkas pynkius HazpiBaeTcs yobiBaromei?
ChopmynupyiiTe J0CTaTOYHBIC TPHU3HAKK BO3pacTaHUs U yObIBaHUS (DYHKITHH.
Kakue Toukyu Ha3pIBalOT KPUTUYECKUMU TOUKAMU QYHKITIH?
HazoBure nocraTounble mpU3Hakd SKCTpeMyMa (YHKIIMH.
Kakue Touky Ha3pIBalOTCS TOYKAMU SKCTpeMyma?
Kaxkas xpuBasi Ha3bIBa€TCS BBIITYKJION?
Kaxkas xpuBasi Ha3bIBa€TCSI BOTHYTOM?
10. Kak HaliTu HHTEPBaAJIBI BHITYKJIOCTH U BOTHYTOCTH KPHUBOW?
11. Yro Ha3pIBaeTCs TOYKOM nepernda KpuBou?
12. CdopmynupyiiTe HOCTaTOYHBIA MpPH3HAK CYIIECTBOBAHHS TOUKH Mepernda KPUBOM.
13. UYrto Takoe acummnroTa GpyHkuun? Buasl acuMOToT.
14. Kaxk HaliTH BEepTUKAJIBHYIO, HAKIIOHHYIO, TOPU30HTAIBHYIO aCUMIITOTY?
15. Kak HaliTH TOYKH nepecedeHus rpaduka QyHKIHH ¢ OCSIMU KOOPIAUHAT?
16. Kaxkas ¢yHKIust Ha3bpIBaeTCs YE€THON, HEUETHOM, PyHKIMEH 001iero Buga?
17. Yto takoe obnacTth onpeaencHus: GyHKIHN?
18. Kak naiiTi HanOosblliee U HAUMEHbIIIee 3HaUYeHUE QyHKIUN?
19. Kaxkue ¢yHKIIUU HA3bIBAIOTCSI MOHOTOHHBIMH, IEPUOAUYECKUMU?
20. HazoBute cxemy uccieqoBaHust (GyHKIMU U TOCTPOEHUS €€ Tpaduka.

CoNor~LWNE

PI'P «llepsuunan oopadomka pe3yiomamog Had1100eHUA MEMOOOM
Mamemamuyeckou cmamucmuku. Quenka napamempos «<HOPMAIbHO20» PACHPEOEICHUA)
Conepxxanue paboThbl:
1. 'pynnupoBKa AaHHBIX B BapHAIMOHHBIA DSl M MPEACTABICHUE B BHJE dMIUPUIECKOM
(GYHKITUU pacrpeieieHUs.




Jlan pa3mep pacxoJi0B 00y4YaIOIINXCS 32 JICHb B PYO.

2. TI'paduyeckoe wu300pakeHHE BapHAIMOHHOIO psiia W OMIUPHUECKON
pacrpeneneHusl.
3. BbIunciaeHre OCHOBHBIX YHCIIOBBIX XapaKTEPUCTUK BHIOOPOYHON COBOKYITHOCTH.
4. OrmpeneneHue TPAHUI] WCTUHHBIX 3HAYCHUM YHCIOBBIX XapaKTEPUCTHK, H3y4aeMOU
CIIy4ailHOM BEJIMYMHBI C 3aJAHHON HAJEKHOCTBIO.
5. CopepkarenpHasi WHTEpPIpPETAllds PE3yJbTAaTOB IMEPBUYHON OOpaOOTKH IO YCJIOBHIO
3a1a4u.

Bapuant Ne 1

byHKIUH

10 15 13 &) 13 B 11 7 13 7 7 9 11
S) 7 S) 7 9 11 17 B 5 9 11 9 11
5 13 11 &) 9 13 9 B 13 9 9 15 7

7 3 11 3 9 15 11 3 9 17 3 13 5

5 3 9 17 15 9 B 11 9 13 11 15 3

9 7 15 9 9 7 B 7 5 7 11 9 7

7 11 10 7 15 11 9 13 9 11 9 1 13
17 3 7 9 15

Bapuant Ne 2

JlaHo exxeHelleNnbHOEe BpeMsl, 3aTpaurBaeMoe 00yJarouMMcsl Ha MOATOTOBKY K 3aHSTHSIM B yacax.
24 26 28 34 28 32 32 28 32 26 22 32 32
30 28 30 32 30 34 36 30 26 30 34 32 30
30 32 30 28 32 26 30 30 28 30 32 28 28
32 30 26 30 32 28 30 34 36 30 32 30 34
30 32 30 28 28 30 28 32 30 30 26 30 28
34 30 32 30 32 34 30 26 30 32 34 28 30
30 30 28 30 26 28 24 30 26 30 28 34 32
32 34 30 28 30 26 34 28/ |34

BapuanT Ne 3

JIaHO YHMCIIO MOCEUICHUI AUCKOTEK 00yYaloUIMMHKCS B TEUCHHE MECSIIIA.

0 8 10 |8 4 6 2 8 4 4 8 6 16 |10 |6 4
6 4 6 8 2 6 8 6 4 4 6 8 2 4 6 4
6 4 10 |6 6 6 6 2 4 2 8 6 6 4 6 4
6 2 6 8 6 8 8 10 |6 8 4 8 4 4 4 2
4 8 10 |6 6 4 8 8 6 8 2 2 8 10 |8 12
4 4 0 4 6 4 8 6 6 10 |4 0 8 10 |8 12
6 10 |8 6 12

Bapuant Ne 4

JIaHO YHMCIIO MPOIYCKOB 3aHATUH 00yUarOIIKUXCsl BTOPBIX KYPCOB.

5 7 13 |9 13 |9 13 |7 13 |7 17 |11 |15 |11 |9 11 |9
11 |11 |9 9 13 |11 |9 11 |9 11 |7 9 13 |7 11 |9 15
13 |11 |13 |11 |13 |9 13 |13 |13 |11 |15 |11 |9 7 11 113 |17
9 13 |9 11 |15 |11 |11 |11 |9 13 |11 |9 11 |13 |11 |15 |11
7 11 |7 9 11 |13 |9 9 11 |15 |11 |9 17 113 |9 11 |11
11 |11 |13 |11 |17 |5 13 |13 |9 9 13 19 15 |13 |5

Bapuant NeS

Jlano yucio 3a0oeBaHMii cCKoTa Ha pepmax.

4 6 12 |8 14 |8 14 |12 14 |16 |12 |8 6 10 |12
10 |12 |38 8 14 |4 10 |8 6 8 8 14 |10 |38 6
16 |14 |8 10 |12 10 |10 |10 |10 |14 |4 14 |8 12 |8
10 |12 |10 |8 12 12 |8 10 |10 |12 |10 |8 10 |10 |10
6 14 |10 |6 10 |8 12 |8 12 12 |12 |8 10 |8 12




10 |8 12 |10 |8 8 10 |12 |10 |8 12 |10 |8 10 |12
6 12 |10 |10 |12 |10 |10 |12 |10 |6
Bapuant Ne 6
JlaHa BeJIMYMHA TOI0BOTO Y105 OT ()ypaskHOH KOPOBBI B K.
450 615 870 1250 860 1361 1260 1335 1250 1650
1050 1011 870 1350 1050 1315 915 1150 950 1750
455 620 877 1355 1651 1316 920 1200 875 1800
1155 740 800 1357 1053 1317 1112 1115 975 1755
555 750 900 1247 1061 1300 1115 1100 915 1450
1105 770 911 1250 1071 1390 1151 1111 955 1550
1050 730 911 1300 1055 1327 1139 1115 967 1555
1151 650 901 1311 1056 1333 1140 1016 977 1455
1200 910 810 1351 1051 1057 1343 1150 1120 1500
1555 915 920 1261 850 1353 1160 1119 855 1450
BapuantNe 7
JlaHa >KUPHOCTh MOJIOKA KOPOB B UEPHO - IECTPOM NOpoibl B Yo.
3,15 1385 |365 |325 [335 |345 |355 |35 |3,65 |385 |397 |3,67 |327
358 361 (375 |3,17 |385 [363 |[328 [341 |342 |351 |351 |3,62 |3,76
321 | 345 (343 |351 |359 [363 |[3,77 [319 |336 |365 |323 |347 |3,46
3,77 13,15 3,37 |363 |335 [345 |3,67 [352 |351 |365 |3,75 [398 |3,75
345 345 356 |365 |376 [3,16 [3,35 [3,68 |335 |344 |3,46 |357 |3,67
3,36 13,69 |335 [345 [347 |356 |368 |[3,73 [355 [358 |397 |3,75 |3,67
3,57 358 |355 [342 [341 [357 |395 |385 [365 [395 |385 |3,65 |3,65
3,65 | 3,65 |365 [336 |345 |355 |3,67 |3,35
Bapuant Ne 8
JlaHO YHMCII0 JOWJIBHBIX aNapaToB Ha epMax X034HUCTB B LIT.
14 |7 15 |16 |13 |14 |16 |9 15 |6 5 14 |8 9 11
9 13 |14 |13 |17 |17 |9 11 |7 13 |14 |9 11 |13 |14
14 |11 |14 |9 8 9 11 |9 9 9 13 |14 |11 |14 |9
11 (13 (11 |13 |14 |18 |9 11 |11 |13 |14 |11 |9 11 |9
13 |14 |9 11 |9 11 |13 |9 11 |11 |11 |9 11 |9 11
11 |11 |9 18 |8 11 |11 |8 11 |8 11 |9 11 |8 4
15 |11 |11 |11 |9 11 |16 |7
BapuanTt Ne 9
Jlana njmHa TynoBuina KpoJaukoB noposl [un - Hunna
10,5 12,3 18,3 14,1 12,4 16,7 12,1 17,0
14,7 11,3 17,9 14,3 16,0 14,7 16,0 16,3
13,3 15,3 16,7 14,5 19,9 16,1 13,1 16,5
14,8 17,3 15,3 17,4 15,4 18,7 13,5 16,3
16,0 15,7 15,3 13,4 16,0 14,9 16,5 115
16,0 15,5 14,3 16,4 14,7 15,1 14,1 15,5
14,3 14,7 17,3 16,4 14,1 15,4 15,7 17,2
15,1 17,3 15,3 13,9 11,2 15,2 13,4 15,7
16,7 16,4 15,1 15,2 13,3 17,5 16,7 14,9
14,8 15,1 14,4 15,3 13,7 16,1 14,4 18,7
17,6 13,7 14,7 16,1 15,7 15,3 14,5 16,3
13,7 11,4 19,7 12,7 13,8 15,5 17,9 14,6
10,5
Bapuant Ne 10
JIaHO YHUCIIO SMI HA O/IHY KYPHUIly-HECYIIKY B IOl B HIT.

1218|292 |270 278  |230 [235 [266 |265 [242 [ 225




290 240 269 235 250 278 268 254 255 270
242 260 270 230 254 275 260 255 240 266
290 254 265 255 264 285 265 254 255 230
297 255 260 235 250 254 270 254 255 235
215 253 265 235 255 270 265 254 242 242
242 254 275 267 250 253 267 254 245 240
254 242 269 253 252 285 266 254 245 250
295 254 270 230 257 254 260 250 240 250
220 225 272 270 242 280 266 250 240 215
Bapuant Ne 11

Jlan Haz0¥ Ha 0/1HY (PypaskHYI0 KOpoBY 10 TroMEHCKOMY paiiOHY B KT.

3150 | 3650 | 3750 | 3450 | 3950 | 3650 | 3250 | 3450 | 3750 | 3950 | 3450 | 3450 | 3350
3450 | 3650 | 3450 | 3450 | 3450 | 3350 | 3350 | 3350 | 3650 | 3750 | 3450 | 3350 | 3650
3450 | 3450 | 3750 | 3650 | 3850 | 3450 | 3350 | 3450 | 3650 | 3450 | 3250 | 3450 | 3450
3850 | 3350 | 3650 | 3750 | 3450 | 3650 | 3650 | 3450 | 3450 | 3760 | 3650 | 3450 | 3450
3450 | 3450 | 3850 | 3450 | 3250 | 3450 | 3450 | 3350 | 3850 | 3650 | 3750 | 3450 | 3650
3350 | 3450 | 3450 | 3750 | 3650 | 3350 | 3150 | 3450 | 3150 | 3450 | 3650 | 3250 | 3450
3450 | 3350 | 3950 | 3650 | 3750 | 3450 | 3450 | 3350 | 3450 | 3350 | 3750 | 3860 | 3150
3450 | 3350 | 3950 | 3450 | 3650 | 3250 | 3450 | 3650 | 3150

BapuantNe 12

JlaHa BesIM4YMHA CYTOYHOT'O IPUBECA KPYIHOT'O POraToro CKOTa B X035HCTBaxX B T.

720 960 800 760 800 880 760 880 920 720
800 880 840 780 800 880 760 920 880 920
920 860 920 840 920 920 760 880 840 720
880 840 840 760 800 800 760 800 840 880
960 800 880 920 800 840 760 920 840 880
800 880 840 760 800 880 760 840 840 880
720 920 840 880 800 800 700 920 940 880
960 800 880 840 800 840 760 800 840 960
760 800 880 840 800 840 760 800 840 960
720 920 840 760 800 840 760 840 840 720
BapuanT Ne 13

JlaHa »xuBas Macca TEJsT B KI.

18,5 26,7 31,1 26,5 36,5 37,4 37,1 28,5 21,5 27,1
20,7 39,7 27,5 31,2 30,0 26,5 36,1 28,5 28,1 28,7
24,5 38,1 35,2 30,1 27,1 28,1 28,3 26,3 29,3 25,1
39,1 29,1 30,2 28,1 28,5 29,1 28,5 29,4 27,1 25,5
20,5 28,5 30,4 26,7 28,1 29,5 28,5 30,5 24,1 29,4
22,4 28,3 30,5 29,5 28,3 29,4 29,4 29,1 28,1 31,1
25,6 26,4 28,8 26,5 29,7 28,4 28,1 29,3 28,3 31,5
25,3 26,1 29,1 30,6 29,3 26,3 28,5 29,7 28,8 30,3
30,1 22,5 29,4 30,7 26,5 28,7 29,5 28,5 28,9 30,1
31,2 23,5 35,3 30,8 26,9 36,1 26,7 29,4 29,5 31,5
35,5

Bapuant Ne 14

JlaHO YMCII0 MLl HA OJIHY KYPHILY-HECYIIKY B FOJ HIT.

185 235 275 314 285 281 281 284 271 340
360 245 306 277 289 291 285 305 275 350
223 245 305 288 279 281 291 311 277 360
365 255 301 283 284 265 285 306 278 335




210 244 317 291 293 294 266 307 285 325
370 256 315 285 294 295 296 308 266 331
215 257 310 281 281 325 291 311 267 321
380 241 301 291 291 287 231 310 278 335
400 265 305 293 292 285 295 284 278 267
390 261 300 295 293 281 295 235 270 295
Bapuant Ne 15

JlaHO KONIMYEeCTBO reMorjio01MHa B KPOBU )KMBOTHBIX.

4 16 14 6 8 10 8 12 13 8 S 17 15
7 9 11 9 13 12 9 10 17 14 6 8 13
8 11 13 8 11 10 15 7 9 12 9 11 9
12 6 11 14 6 8 12 8 11 13 8 10 11
15 7 9 13 9 10 12 12 11 10 14 7 8
12 8 11 13 13 10 11 15 10 9 13 9 10
12 12 11 10 11 11 8 12 8 11 13 13 10
11 10 11 9 11 9 11 12 12

Bapuant Ne 16

JlaH CyTOYHBII PHUBEC JIOMIA/IEH B T.

1658 450 1750 1655 1250 560 1412 453 1150
1550 110 550 1755 660 1255 650 1515 451
1020 1250 100 810 1800 803 1351 755 809
552 1025 1350 250 814 1435 670 1361 733
815 571 1011 1050 350 915 1515 845 1371
744 830 562 1023 1150 251 900 1500 839
1271 729 905 463 1150 115 367 950 1401
620 1281 679 915 751 1115 1103 371 815
650 835 1350 717 995 549 1111 1025 390
845 670 906 1270 615 963 472 1033 925
1455 1550 750 650 1370 750 971 438 1005
BapuanT Nel7

JlaHo yucio 3a0o0eBaHMi CKOTa Ha epmax.

4 6 12 8 14 12 14 16 12

8 6 10 12 8 8 14 4 10

8 6 8 8 14 10 8 6 16
14 8 10 10 10 10 14 4 14

8 12 8 10 12 10 8 12 12

8 10 10 12 10 8 10 10 10

6 14 10 6 10 8 12 8 12
12 12 8 10 8 12 10 8 12
10 8 8 10 12 10 8 12 10

8 10 12 6 12 10 10 12 10
10 12 10 6 8 10 12 12 8
Bapuant Ne 18

JlaHO 4MCII0 ML HA OJIHY KYPHIY-HECYLIKY B IO/ B IIT.

218 292 270 278 230 235 266 265 242 225
290 240 269 235 250 278 268 254 255 270
242 260 270 230 254 275 260 255 240 266
290 254 265 255 264 285 265 254 255 230
297 255 260 235 250 254 270 254 255 235
215 253 265 235 255 270 265 254 242 242
242 254 275 267 250 253 267 254 245 240




254 242 269 253 252 285 266 254 245 250

295 254 270 230 257 254 260 250 240 250

220 225 272 270 242 280 266 250 240 215

Bapuant Ne 19
Jlan Ha/10i Ha OJHY QYpaXKHYIO KOPOBY 10 TIOMEHCKOMY paliOHY B KT.

3150 | 3650 | 3750 | 3450 | 3950 | 3650 | 3250 | 3450 | 3750 | 3950 | 3450 | 3450 | 3350

3450 | 3650 | 3450 | 3450 | 3450 | 3350 | 3350 | 3350 | 3650 | 3750 | 3450 | 3350 | 3650

3450 | 3450 | 3750 | 3450 | 3850 | 3450 | 3350 | 3450 | 3650 | 3450 | 3250 | 3450 | 3450

3850 | 3350 | 3650 | 3650 | 3450 | 3650 | 3650 | 3450 | 3450 | 3750 | 3650 | 3450 | 3450

3350 | 3450 | 3850 | 3350 | 3250 | 3450 | 3350 | 3350 | 3850 | 3650 | 3750 | 3450 | 3650

3350 | 3450 | 3450 | 3750 | 3650 | 3350 | 3150 | 3450 | 3150 | 3450 | 3650 | 3250 | 3450

3450 | 3350 | 3950 | 3650 | 3750 | 3450 | 3450 | 3350 | 3450 | 3350 | 3750 | 3860 | 3150

3460 | 3350 | 3950 | 3450 | 3650 | 3250 | 3470 | 3650 | 3150

BapuantNe 20
JlaHa BesIM4YKMHA CYTOYHOI'O IPUBECA KPYIHOI'O POraToro CKOTa B X0341WCTBax B T.

720 960 800 760 800 880 760 880 920 720

800 880 840 780 800 880 760 920 880 920

920 860 920 840 920 920 760 880 870 720

860 840 820 760 800 820 760 800 840 880

960 800 880 920 800 840 750 930 840 850

800 890 840 760 810 880 760 840 840 880

720 920 840 880 800 800 700 920 940 880

960 800 880 840 800 840 760 800 840 960

760 800 880 840 800 840 760 800 840 960

720 920 840 760 800 840 760 840 840 720

®opma oryera:

1. IIpencrapienne paboThl IO YKa3aHHOMY B METOJMKE 00pasIly.

2. TlogroroBka k 3amute PI'P mo Bonpocam:
1. Yro sBaseTcs mpeAMETOM U METOJIOM MaTeMaTUYeCKON CTAaTUCTUKH?
2. Kaxkue oCHOBHBIE 331a4¥l pelIaeT MaTeMaTHuecKasl CTaTUCTUKA?
3. B KakoM COOTHOUIEHMHM HAaXOJIUTCS MaTeMaTH4yecKasi CTaTHUCTHKa C Teopuei

BEPOSITHOCTEN?

4. Kaxkas COBOKYITHOCTh Ha3bIBa€TCS T€HEPATLHOM (BHIOOPOYHOI)?
5. B uewm cyTh BeIOOpOUHOTO MeTOAA?
6. B udem 3akirodaroTCs OCHOBHBIE TPEOOBaHUS K BHIOOPKE?
7
8

Kakast BbIOOpKa Ha3bIBACTCS PEIPE3CHTATUBHON ?
Kakue crioco0bl opMupoBanus BBIOOPKHU BbI 3HAeTE?

9. Korma BeIOOpKa Ha3bIBa€TCs OBTOPHOM (OECIIOBTOPHOI)?

10. Kakas BbIOOpKa CUMTACTCS MaJIOW, CPEIHEH, O0JIBIION?

11. Kakue BapualioHHbIC PsIbI Bl 3HacTE?

12. MOXHO JI1 OT AUCKPETHOTO Psijia TIEPEHTH K MHTEPBAIILHOMY U HA000pOT?

13. Ot 4ero 3aBUCHUT YUCIIO UHTEPBAJIOB IPYINIHUPOBKH?

14. Kak oT mpocToil CTaTHCTUYECKOW TaONHIIBI JAaHHBIX MEPEHTH K BapUALMOHHOMY
pany?

15. Kak rpadudecku n300pa3uTh AUCKPETHBIN (HEMPEPHIBHBIN ) BapHAIIHOHHBINA psia?

16. Yro ompenensieT sMnupudeckas GpyHKIUS pacipeneneHus?

17. KaxoBbl CBOMCTBA SMIIUPUYECKON (DYHKIIUHN pacrpeaeneHus?

18. Kak HaiiTu BEpOATHOCTH MOMAJaHUS CIy4ailHOW BEIMYMHBI Ha 3aJaHHBIN Y4acTOK,
€CJIM U3BECTHA AMIUpUYECcKast QYHKIUS pacipeneneHus?




19.

20.
21.

22.
23.
24,

25.
26.

27.
28.
29.
30.

31.

32

Kak BbIYMCINTH AUCHIEPCHIO (CpeIHee KBaIpaTUYECKOEe OTKIIOHEHHE) BHIOOPOYHOM
COBOKYITHOCTH?

Uro xapakrepuszyeT Kod(pPHUIMEHT aCHMMETPUH U KaK OH BBIYUCIISCTCS?

Kakue  MeTompl  BBIYMCICHHMS  YHCIOBBIX  XapaKTEPHCTUK  BBIOOPOYHOI
COBOKYITHOCTH BbI 3HaeTe?

Kak ynpocTuTh pacyeT YuciIoBbIX XapaKTEpPUCTUK?

Kakoe 4ncno npuHuMaeTcsi B Ka4eCTBO JIOXKHOTO HyJIs1?

[To xakuM QopMynaM OT YHCIOBBIX XapaKTEPUCTUK, BHIUMCICHHBIX B YCIOBHBIX
BAPUAHTAX MPOU3BOJAUTCA IMEPEXOJ K  YHCIOBBIM  XapakTEPUCTHUKaM B
[IEpBOHAYAJIbHBIX BapUaHTax?

Kakas orieHka Ha3pIBa€TCSl TOUCUHOM ?

UTo siBIsieTCS TOYEUHOM OLIEHKOM reHepalibHOM cpesiHel (TeHepallbHOM 1ucnepcuu,
reHepaIbHOr0 CPETHEKBAIPATUYECKOTO OTKJIOHEHHUST)?

Kakas orienka Ha3pIBa€TCsl UHTEPBATBHOM ?

Kakoli nHTepBal Ha3bIBaCTCS HAJC)KHOCTHBIM ?

Kakast BeposiTHOCTh Ha3bIBaeTCs I0BEPUTEIBHON, HAJIEXKHOCTHOM?

[Io xakuMm ¢opMmyrnaM HaxXOAWTCA HAAEKHOCTHBIM HMHTEpBal Uil T'€HEpalbHOI
CpEIHEN 1 reHepaTbHOr0 CPEHEKBAIPATUUECKOTO OTKIIOHEHUS ?

66

t
Jn

Kak Bemer cebs mnpenenbHas omimoOka (BeIMYMHA OTKJIOHEHHMSI), €CIIH

HaJIe)KHOCTh YBEJIIMUNBACTCS?
. Kaxk Bener ce0s mpenenpHas OMIMOKa, €CJIM YBETUIUTh 00BEM BEIOOPKU?

3. 3amwmra PI'P.

PI'P «Ycmanoenenue JuHeiHol KOPPEIAUUOHHOU C8AZU MeHCOY 08YMA CAYUAUHBIMU
eenuuuUHaAMUY»
Copepxxanue paboThbl:

1. 3anucath UCXOIHBIC JAHHBIC B BUEC KOPPEIAITUOHHON TaOIUIIBI.

2. [IpenBapuTenbHO OLICHUTH (POPMY CBSI3ZH.

3. BoInoiHUTE HEOOXOAUMBIE TPOMEKYTOUHBIE PACUETHI.

4. BIYHCIUTh BBIOOPOYHBINA KOADOUIIMEHT JIMHEHHON KOPPEIISAINH, YCTAHOBUTH €TI0

3HAYUMOCTb, CUIIY  TECHOTY CBSI3H.

5. Berunciauth K03 GUIUEHTH THHEHHOW perpeccuu. 3anucaTh ypaBHEHUS PErPeCcCuil.

6. Jlate copepxaTenbHyl0 U TpadUUECKyl0 HHTEPIPETALUI0 KOPPEISIHOHHOTO U
PErpecCHOHHOr0 aHaIn3a.

BapuanTs! 3aanmit

Bapu- CMBICIIOBBIE 3HAYEHUS CITyYalHbIX BEJIMYUH YucnoBblie
aHTBI 3HAYEHUS
Ne X Y Ta0m.

1. |OOGxBat rpyau >KUBOTHOTO (CM) Kupas macca sxuBotHOT0 (%) Nel
2. |Bospact mosttocka (T) JlnmrHa paKOBUHBI MOJUTFOCKA (MM) No2
3. |Cuna nampasienus Betpa (6an) CkopocTs monera nTuil (KM/4ac) Ne3
4. |Temmneparypa Bo3ayxa (C) [TponomKuTenbHOCTD noJiera Ne4

Il (9)
5. |Ynoit Ha pypaxkHyIO KOPOBY (KT) Coneprxanue xupa B Mosoke (%) Ne5




6. |OrtHocuTenpHas BIAXKHOCTH Bo3ayxa|llponomkurenbHOCTh oeTa Ne6
(%)
7. |YnenbHbIN Bec CBUHBIX Ty (%) Hons xxupa B Tymax (%) Ne7
8. |’KuBas macca KopoB (KT) [IpoayKTHBHOCTH KOPOB (KI/T0N) Ne8
9. |’KuBas macca KopoB (KT) [IpoxykTHBHOCTH KOPOB (KI/T0N) Ne9
10. |Bo3spact Tensr (mec.) Cpennsist macca TensT(Kr) Nel0
11. |Bec 3epHa (1) Jons xupa B HEM (%) Nell
12. |KomudecTBO M3pacXomOBaHHBIX Ha|Ym0il KOPOB 3a TOA (THIC.J) Nel2
KaXIyl0 KOpPOBY  KOHIICHTPAaTOB
13. |Macca kopoB (kr) VY noit Monioka 3a rof (ThIC.J) Nel3
14. |’Kusas macca oBer (Kr) KomunuectBo OCTPHKEHHOMN Nel4
HIepcTH (Kr)
15. |O06xBat rpyau >KUBOTHOTO (CM) Kusast macca sxuBoTHOTO (%) Nel5
16. |Bo3spact mosutrocka (T) JlmHA paKOBUHBI MOJUTIOCKA (MM) Nelé6
17. |Cwuna nanpasienus Berpa (6amr) CkopocTb nosiera nTuil (KM/4ac) Nel7
18. |Temmeparypa Bo3myxa (C) [TponomKkuTETLHOCTD noJsiera Nel8
il (9)
19. |VYnoii Ha pypakHyIO KOPOBY (KT) Copepxanue xupa B Mosoke (%) Nel9
20. |OtHOcuTenpHAs BIAXKHOCTH Bo3ayxa|lIpomomkurenbHOCTE ToieTa Ne20
(%)
Nel
X 24 25 26 27 28 29 30 Htoro
Y
125 1 1
126 1 2 3
127 2 4 1 7
128 1 3 5 1 10
129 2 4 5 1 12
130 2 5 2 9
131 1 3 1 5
132 1 1 2
133 1 1
Htoro 2 5 9 12 12 7 3 50
Ne2
X 1 2 3 4 5 6 7 8 9 10 (HUroro
Y
11 1 1 2
12 2 1 1 4
13 4 2 2 1 9




14 1 5 3 2 1 12
15 4 7 4 3 1 19
16 2 5 10 7 3 27
17 3 8 11 9 1 32
18 3 9 4 3 1 20
19 2 3 4 3 12
20 1 2 1 4
Hroro 6 14 20 30 31 21 10 5 141
Ne3
X 5 10 15 20 25 30 Hroro
Y
45 2 4 6
55 3 5 8
65 5 35 5 45
75 2 8 17 27
85 4 7 3 14
Hroro 2 7 12 47 29 3 100
Ne4
X 10 15 20 25 30 35 Htoro
Y
40 2 4 6
50 3 7 10
60 5 30 10 45
70 7 10 8 25
80 5 6 3 14
Hroro 2 7 19 45 24 3 100
Ne5
X 65 95 125 155 185 215 Htoro
Y
30 5 5
40 4 12 16
50 8 5 4 17
60 1 5 7 2 15
70 1 1 2
Hrtoro 9 21 10 11 3 1 55
Neb6
X 15 20 25 30 35 40 Htoro
Y
15 4 1 5
25 6 4 10
35 2 50 2 54
45 1 9 7 17
55 4 3 7 14




Htoro 4 7 7 63 12 7 100
No7
X 2 7 12 17 22 27 Hroro
Y
110 1 5 6
120 5 3 8
130 3 40 12 55
140 2 10 5 17
150 3 4 7 14
Hroro 1 10 8 53 21 7 100
Neg
X 5 10 15 20 25 30 Hroro
Y
10 3 5 8
20 4 4 8
30 7 35 8 50
40 2 10 8 20
50 5 6 3 14
Hroro 3 9 13 50 22 3 100
Ne9
X 4 9 14 19 24 29 Hroro
Y
30 3 3 0
40 5 4 9
50 40 2 8 50
60 5 10 6 21
70 4 7 3 14
Hroro 3 8 49 16 21 3. 100
Nel0
X 12 17 22 27 32 37 Hroro
Y
25 2 4 6
35 6 3 9
45 6 35 4 45
55 2 8 6 16
65 14 7 3 24
Hroro 2 10 11 57 17 3 100

Nell




130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 |[Hroro
Y
5.4-5.8 1 2 1 1 1 6
5.0-5.4 1 4 3 3 1 12
4.6-5.0 7 3 11 2 1 1 25
4.2-4.6 2 3 7 10 5 27
3.8-4.2 1 1 7 2 1 1 13
3.4-3.8 6 1 1 3 11
3.0-3.4 1 3 1 1 6
Hroro 2 12 11 18 19 22 7 5 3 1 100
Nel2
X Y X Y X Y X Y
3.2 26 3.5 26 3.8 34 3.5 26
3.4 28 3.0 25 3.7 35 3.4 29
3.1 24 3.7 33 3.6 36 3.7 34
3.7 34 3.6 34 3.2 26 4.0 39
4.1 38 3.8 38 3.3 27 4.1 37
3.8 35 3.6 35 3.5 27 4.2 37
3.3 27 3.9 38 3.8 33 3.7 36
3.5 28 3.4 30 3.9 32 3.6 35
3.9 36 3.6 36 3.5 33 3.4 27
4.1 37 4.2 33 3.6 34 3.5 28
Nel3
X Y X Y X Y X Y
2.4 118 3.2 128 2.6 125 2.3 120
3.1 130 3.0 126 2.7 126 2.4 122
2.7 124 2.5 121 2.3 120 2.6 125
2.8 128 2.2 117 2.4 122 3.1 120
3.0 127 2.3 120 2.5 123 2.2 119
2.2 118 3.3 135 3.0 126 2.7 128
2.8 124 2.7 124 3.1 127 2.5 119
2.9 128 2.5 122 3.4 137 3.1 131
3.2 135 2.8 127 3.0 129 3.4 130
2.6 120 2.8 128 2.7 127 3.3 134
Nel4
24 25 26 27 28 29 30 Hroro
Y
125 1 1
126 1 2 3
127 2 4 1 7
128 1 3 5 1 10
129 2 4 5 1 12
130 2 5 2 9




131 1 5
132 1 2
133 1 1
Hroro 2 5 3 50
Nel5
3 5 6 9 Htoro
Y
11 2
12 1 1 4
13 4 2 2 1 9
14 1 5 3 2 1 12
15 4 7 4 3 1 19
16 2 5 10 7 3 27
17 3 8 11 9 1 32
18 3 9 4 3 1 20
19 2 3 4 3 12
20 1 2 1 4
Hroro 6 20 30 21 10 5 141
Nel6
5 10 15 20 25 30 Hroro
Y
45 2 4 6
55 3 5 8
65 5 35 5 45
75 2 8 17 27
85 4 7 3 14
Hroro 2 7 12 47 29 3 100
Nel7
10 15 20 25 30 35 Hroro
Y
45 2 4 6
55 3 7 10
65 5 30 10 45
75 7 10 8 25
85 5 6 3 14
Hroro 2 7 19 45 24 3 100
Nel8
65 85 105 125 145 165 Hroro
Y
30 5 5
40 4 12 16
50 8 5 4 17
60 1 5 7 2 15




70 1 1 2

Hroro 9 21 10 11 3 1 55
Nel9
X 10 15 20 25 30 35 Hroro

Y

10 4 1 5

20 6 4 10

30 2 50 2 54

40 1 9 7 17

50 4 3 7 14
Hroro 4 7 7 63 12 7 100

No20
X 3 8 13 16 21 26 Hroro

Y

100 1 5 6

110 5 3 8

120 3 40 12 55

130 2 10 5 17

140 3 4 7 14
Hroro 1 10 8 53 21 7 100

dopma oryera:

1. IIpencraBienue paboTHl O YKa3aHHOMY B METOJIUKE 00pasily.

2. TlogroroBka k 3amute PI'P mo Bonmpocam:

1.YTto noHumaercs mnoj KOpeasuoOHHON 3aBUCUMOCTBIO?

2.B ueM 3akir04aroTCs JBE OCHOBHBIE 3314l KOPPEISLUOHHOTO aHanu3a?

3.Jlatp  ompenenenue kodddUIMEHTA JTUHEWHOW KOPPEISLHMH TEeHEPATbHOU
COBOKYIHOCTH.

4.Tlo xakoi opmyisie HaxoaUTC KO DUIIMEHT TMHEHHOW KOPPEALHUH BEIOOPOYHOM
COBOKYITHOCTH?

5.Kakumu cBoiicTBamMu 00J1a7aeT BHIOOPOYHBIN KO3 HUIIMEHT KOPPEISIIUu ?

6.B kakux mpenenax M3MEHSIOTCS 3HAuY€HUS BBIOOPOYHOro Kod(duimeHTa
KOppeJsiiuu?

7.Kax onpenenuTsh HaMpaBIeHHOCTh CBS3U?

8.Kak onpenenuTs TECHOTY CBs3H?

9.Kakoii Oynet cBs3b, eciu e—==1; r,=0?

10. Kak onpenenuTtb 3Ha4UMOCTh BEIOOPOYHOTO KO3 PuUIMeHTa Koppesmuun?

11. Kak HaliTH KpUTHYECKUE TOUYKH MPU ManbIX (601bIINX) BEIOOpKaxX?

12. Jlns gero ompesensercs 3Ha4MMOCTh BBIOOPOUYHOTO KO3 PHUIIMEHTa KOppeIsIuu?

13. Kak HaiiTi omMOKy BBIUMCIEHUS BBIOOPOYHOTO KO3 (UIIMEHTA KOPPEeIsAIn?

14. Kako#t BuJ MMeeT MHTEpBajbHAas OlLlEHKa Kod(dduureHTa JIMHEHHONW KOppelsaiuu
reHepaibHON COBOKYMHOCTH?

15. MOXHO JM ¢ MOMOUIbIO JOBEPUTENBHOTO HMHTEpBala CyAWTh O 3HAYUMOCTH
BBIOOPOYHOTO KOA(PPHUIIHEHTA KOppesIu?




16. Kak omnpeznensiercs TeCcHOTa CBSI3M MPH KPUBOJIMHEHHOM KOPPEISIIUOHHON
3aBUCUMOCTH?

17. Yem oTinyaercs KOPPEISLUOHHBIN aHAJIN3 OT PErPECCUOHHOr0?

18. PaBHompaBHbI i mpu3HaKd X U Y B PErPeCCHOHHOM U KOPPEISALMOHHOM aHanu3e?

19. Kak nocTpouTh SMIUPUYECKYIO JTUHHUIO perpeccuu?

20. Ha ocHOBe Kakoro Meroja HaXOIATCS HEW3BECTHBIE MapaMeTpPhl ypaBHEHHS
JMHENHOM perpeccun?

21. BeiBecTH CcHCTEMy HOPMAJIBHBIX YpaBHEHHH ISl HaXOXJICHHS HEU3BECTHBIX
I1apaMeTpOB YPABHEHHUsI JINHEWHON PETPECCUM.

22. 3anmcaTth ypaBHEeHHE JTuHeHHOH perpeccuu X Ha Y u Y Ha X uyepe3 KodQPUIUEHT
JIMHEHHOM pEerpeccum.

23. Kakoii comeprkaTeNbHbIi CMBICT UMeeT Kod(duimeHT muHelHON perpeccun’?

24. Tlouemy ko3 uIMEHT TMHEWHON perpecchu HEYJ00eH B oOpanieHnn?

25. Kako#t comepkaTenbHBIH CMBICT MMEET CBOOOIHBIA UJICH YpaBHEHUS JMHEWHON
perpeccun?

26. Ilo kakuM ¢opMmysiaM U B KaKUX CIIydasx KPHUBOJIMHEHHYIO 3aBHCUMOCTH MOKHO
CBECTH K JIMHEHHOM?

27. Kak cBs3aHBI MeXIy CO00H KOI(PPHUIMEHT JHUHEHHOW KOPpeIsIud H
KO3 UIIMEeHTh! TMHEHHOHN perpeccuun?

3. 3ammuTa PI'P.

IIpouenypa oueHuBaHUS
PI'P BblmonHseTcs cTyAeHTaMH OYHOW (GopMbl OOydeHHUs B JIOMAIIHUX YCIIOBHUSX.
I'oToBas paboTta mpenocTaBiseTcs Ha IPOBEPKY IMpenojaBaTento. Eciyu oHa BbINONIHEHA BEPHO,
TO TpernojaBaTeNb Ha3HAYaeT BpeMs JJia ee 3auThl B popme cobecenoBanms. Eciu B pabore
MMEIOTCS 3aMeuyaHus, TO OHa BO3BpallaeTcs CTYIEHTY Ha JA0padOTKy, B IMOCIEICTBHH paboTa
3aIHIIAETCA.

Kpurtepun ouenkn

OOyuaroumcst 04HOH (GopMbl 00ydYeHHs 3a PacYCTHO-rpaUUECKyr0 padOTy BBICTABIISACTCS
OIICHKA «3a4TCHO/HE 3aUTCHOY.

Onenka «3a4TeHO» BBICTABJISETCS €CJIM, BBITOJHEHHE H  O(GOpMIICHHE pPabOThI
COOTBETCTBYET BCEM BBIJBUTAEMbIM TpeOoBaHUsM, ITpH 3anute PI'P oOy4yaemblit BEpHO, MTOITHO U
apryMEHTHPOBAHO OTBEYAET HA BOIMPOCHI, IEMOHCTPUPYET MOHUMAHUE CACIAHHBIX BBIBOJIOB.

Onenka «He 3adTeHO» BBICTABIACTCS B Clydae, €Clid pacueTHo-rpaduyeckas padoTa
BBITIOJTHEHA HE TI0 CBOEMY BapHaHTy WJIH JOIYIICHO 00Jiee ABYX CYIIECTBEHHBIX OITMOOK WM HE
MpUBEICHbI TaOMUIBI M TrpaduKu, TPeOYIOIIMECs s MOSICHEHWW 3aaad, JEMOHCTPHpPYET HeE
TMOHUMAaHHUE CACIAaHHBIX BHIBOJIOB.

Bomnpochl k codece10BaHUIO

Ocnoenuie sonpocol mem (1 cemecmp):
1. O630p ochomubIx S1EeMeHMAPHBIX DYHKYUIL.
Cdhopmynupyiite onpenenenre, CBOMCTBA YKa3aHHbBIX HIKE QYHKIHM, n300pazure ux rpaduk:
- creneHHasi (yHKIIHS;
- MOKa3arenbHas QyHKITHS;
- norapupmMuyuecKas GyHKIHUS;
- TPUTOHOMETpUYECKHE (DYHKIINH;
- 00paTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.
2. [Ipumenenue onpedenieHHO20 Unmezpaid.
- B YeM PUHLIUIHAIBHOE OTJINYME HEONPEAECICHHOT O HHTErpala U ONPEIeICHHOTO.
- JUISl peLIeHNs KaKUX 3a/1a4 IPUMEHSIETCS ONpeIeIeHHbI HHTErpaJl.



OcHognvle sonpocvl mem (2 cemecmp):
1. [losmopnvie Hezagucumvle ucnoimanus, ghopmyna Iyaccona. Hauseposamueiiuiee 4ucio
nosneHUss COObIMUS.
- Kak HaiiTi BepOsSTHOCTh HACTYIUICHHS COOBITHs K pa3 B N HE3aBUCHMBIX UCIIBITAHHSIX, KOT/a
n>10, p<0,1?
-UTo Takoe mpocTeNInii MOTOK COOBITUI, UHTEHCUBHOCTb ITOTOKA?
- Kaxk HaiiTi BeposiTHOCTh HacTyIUieHn# K coObITHil TpocTeiiniero noToka 3a Bpems t?
- CopmynupyiiTe onpeneneHne HauBEPOATHEHIIIETO YK CIa HACTYIIIICHUS COOBITHSL.
- 3anummre (GopMyITy A BHIYMCICHUS HAMBEPOSATHEHINIETO YUCIIAa HACTYTIIICHUST COOBITHSL.
2. Memoo cymm Onst @bIUUCIEHUSI CBOOHBIX XAPAKMEPUCMUK 8bLOOPKU.
- B yem 3akirouaercs METOJ CyMM JJIsi BBIYUCIICHHUS BRIOOpOUYHOM cpenneit? [IpuBeaure npumep
- B uem 3axitouaeTcst METOJ CyMM ISl BbIUKMCIIEHUS BbIOOpouHON qucniepcun? Ilpusenure
puMep.

IIpouenypa oueHuBaHust
Hcnonws3yercs MHIMBHUAYaIbHBIA OIPOC, KOTOPBIM HAIIpaBIEH HA BBIABICHUE 3HAHUHI
KOHKpeTHoro cryzaeHnra. CobeceoBaHHEe MPOBOAUTCS MO T€MaM TUCIUIUIMHBI, BBIHOCUMBIM Ha
camocrosiTenbHoe oOyueHue. Kak mpaBuio, coOecenoBaHUE MPOXOAUT Ha 3aHSATHH, WU Ha
KOHcynbTanuu. lIpenonaBarens 3apaHee NpenynpekJacT CTYJEHTOB O CpPOKax IPOBEIACHUS
cobeceoBaHus, TpPeOOBAaHUSAX K TOJrOTOBKE MaTepHajioB, 3HAKOMHUT C BOINPOCAMU K
cobeceJ0BaHUIo.

Kpurtepun onenku
o pe3ynbTaram cobeceioBaHUs CTYJEHTY BBICTABISETCA «3a4TE€HO», €CIIM OH IIPABUIIBHO,
IIOJIHO M apTyMEHTHPOBAHO, OTBEYAECT HA BOIIPOCHL, JEMOHCTPUPYET 3HAHNE BOIPOCA U
CaMOCTOSITENIbHOCTh MbIIIICHU, Win «He 3auTeHo», eciiu OH He KOHKPETHO, c1abo
apryMEHTHPOBAHO U He yOEeIUTEIbHO, OTBEYAET Ha BOIIPOCHI, IMOO HE OTBEYAET COBCEM,
JEMOHCTPUPYET HE3HAHNE BOIPOCA.



