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[Ipu pazpabotke pabouei nporpaMmbl Y4eOHO! JUCIUITUHBI B OCHOBY TOJOXKEHBI:

1) ®I'OC BO mno wnampasieHuio moarotoBku 36.03.02 300TexHus, YTBEpKICHHBIH MHHHCTEPCTBOM
oOpazoBanus u Hayku PO 22 centsiops 2017 r., mpukasz Ne972

2) Y4eOHBIH I1aH OCHOBHOM oOpa3oBaTeabHOU mporpaMMbl 36.03.02 3ooTexaus MPoPmiib «300TEXHUD)
onobpeH YuenbiM coBetoM @PI'BOY BO I'AY Cesepnoro 3aypainss ot 01 uronst 2022 . IIporokon Nell

Pabouas nporpamma yueOHOI AMCIUILTHMHEI (MOAYIIsl) ogo0peHa Ha 3acenanuu kadenpsl MaremaTuku u
nHpopmatuku ot «01» mromnst 2022 r. [IpoTokon Nell

W.o. 3aBenyromiero kadeapoi ot/ Manbsuykosa H.H.

Pabouas mporpamma yueOHON TUCIUTUINHEI (MOIYJIs) 0100peHa METOINIECKON KOMICCHEH HHCTUTYTa
ot «01» utomns 2022r. [Ipotokon Ne 7

. 7
[Ipeacenarens METOAUYECKON KOMUCCUU UHCTUTYTA — f—./fi% . O.A. MenskoBa
PaszpaboTuuk:

SAxo6rok JI.U., crapmmii npenogasatens Kapeapbl MaTeMaTHKH U HHQOpMATHKH

JIMPEeKTOp MHCTHTYTA: I A.A. Baxapes



1. IlepeyeHb NJaHMpPYyeMbIX pPe3yJIbTATOB 00y4eHHs MO JUCHUILINHE, COOTHECEHHbIX
¢ IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHUsI 00pa30BaTeIbHOM MPOrpaMMbl

Koo
Komne-
meHyuu

Pe3y.]'II>TaTI)I OCBOCHUA

Nunukarop
JOCTH)KECHHS
KOMIICTCHIIHN

IIepedyens mu1aHMpyeMBbIX
pe3yabTaToOB 00y4EHUs 110
JUCLIUIIIMHE

OIIK-4

CrniocoOeH 000CHOBBIBATH U
peanu30BHIBATH B
npodecCuoHaTbHOM
JeSITeIbHOCTH COBPEMEHHbBIE
TEXHOJIOTHH C
MCIIOJIb30BaHUEM MPUOOPHO-
MHCTPYMEHTaJIbLHOU 06a3bl U
WCIIOJIb30BaTh OCHOBHBIE
€CTEeCTBEHHBIE,
OuosIoTNYecKue 1
npodeccuoHaIbHbIC
MIOHSITHSL, @ TAKIKE METO/IbI
NpU peIICHUH
oOmenpodeccuoHaTbHBIX
3a1ad.

WJI-1onk-4

Hcnonb3yeT 3HaHHS
OCHOBHBIX 3aKOHOB
MaTeéMaTuKu 1A
pCUICHNA TUIIOBBIX 3aaa4
B o0nacTu
npoeccuoHaIbHON
JeSTEIbHOCTH.

3HATh!
- OCHOBHBIE TIOHATHUS U
METOIBI JIMHEHHOU u
AHAJIMTUYECKON T€OMETPUH;
— OCHOBHBIE TIOHATHS U
METOJIbl MaTEMaTUYECKOI0
aHau3a,

Qg depeHInaIbHOro U
UHTErpajbHOTO
UCUUCIICHHUS;
- OCHOBHBIE
(hopmysI
BEPOSITHOCTEM;
— Mmeroasl  oOpaboTKu
CTaTUCTHUYECKUX JAHHBIX.
YMETh:

- BBIYUCIIATH ONPEACTUTENH,
peliaTh CUCTEMBbI JIMHEHHBIX
ypaBHEHU METOAaMHU
JMHENHON anreOpsl;

- yMeTb OIpeleniTh BUJ
YpaBHEHU KPUBBIX BTOPOTO
HOpSJIKA,

- BBIYMCIATH  IPEIEbl,
NPOM3BOJIHYIO (QYHKIUH H
HEOIpe/IeNIEHHbIE
MHTETpaJIbI;

- BBIYHUCIATH BEPOSATHOCTH
ClTydaiiHbIX COOBITHH;

- oOpabaTsiBaTh
CTaTUCTUYECKYIO
HHPOpPMALIUIO MJIs1 OIEHKU
3HAYEHUN I1apaMeTpoB
pacnpezeneHusl.

BJIAJIETh!

- HaBbIKaMU HCIIOJIb30BaHUS
Qg depeHInaIbHOro U
WHTErpaJbHOTO MCUYHUCIICHUS
JUIS pELLIEHNUs 3a/]a4;

- HaBbIKAaMHU aHauu3a U
00paboTku JTaHHBIX,
HEO0OXOIUMBIX JJIsl peLICHUS
npodecCHOHATBHBIX 33/1au.

HNOHATUS U
TEeopuu




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30oBaTeIbHON NPOrpaMMbl

JlanHast aucHMIUIMHA OTHOCUTCS K broky 1 oOs3arenpHON dYacTH 00pa3oBaTENbHOMN
IPOrpaMMBl.

Jlist m3yueHust qUCIIMILTMHBI HEOOXOIUMBI 3HAHUSI B 00JIACTH MAaTEMATHKH B COOTBETCTBUU
¢ denepanbHBIM IrOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM CPEeIHEro (IIOJIHOr0) 00IIEro
o0OpazoBaHuUsl.

Mamemamuxa SIBASIETCS NPEALIECTBYOMIECH TUCUUIIIIMHON 1151 JUCIUIUINH:

- OCHOBBI HAyYHBIX HCCIIC/IOBAHUN;
- DKOHOMUKA Ha NMPEAIPUITHAX arpOIPOMBIIIIIEHHOTO KOMILJIEKCA;
- buonornueckas cTaTUCTHKA.

Hucnurnnuna u3yvaercs Ha 1 kypce B 1,2 cemectpax 1o oyHoit (popme oOydeHwms, Ha 1

Kypce B 1,2 cemecTpax — 3a04HO# Gopme.

3. O0beM AUCHHMILVINHBI U BBl y4eOHOH padoThl
O6mas TpyA0eMKOCTh AUCHUILUINHBI cocTaBisieT 180 yacoB (5 3a4eTHBIX eIUHULY).

Ounas hopma 3aouHas opma
Bun yuebHoit paboTbl BCETO ceMecTp BCETO CEMECTD

4acoB 1 2 4acoB 1 2
AyauTopHbIe 3aHATHSA (BCEro) 80 48 32 22 14 8
B mom uucne: - - - - - -
JIekIIMoHHOT0 THITA 32 16 16 8 4 4
CeMHMHApCKOTO THIIA 48 32 16 14 10 4
CamocTosiTesibHasi padoTa (Bcero) 82 42 40 140 76 64

B mom uucne: - - - - - -

[TpopaboTka MaTepuaia JeKIui, 41 21 20 105 57 48
MO/ITOTOBKA K 3aHATHIM

CaMocToATeIbHOE N3YUECHHUE TEM 8 4 4
PacuerHo-rpadudeckue paboThI 33 17 16 - - -
KonTpompHbIe paboThI - - - 35 19 16
Bu npoMexKyTOYHOM aTTeCTaliH: 9K3aMeH 9K3aMeH 3a4er 9K3aMeH 9K3aMeH 3a4er
3a4er 3a4eT

JK3aMeH 18 18 - 18 18 -
Oomast TpyA0eMKOCThb:
4acoB 180 108 72 180 108 72
3a4ETHBIX €IUHUIL 5 3 2 5 3 2

4. Conep:xkanue IUCHUNTHHBI
4.1. Coaep:xaHue pa3iea0B M CHUILIHHbBI

Ne | HaumeHnoBaHnue pazaena Conepxanue paszaena
/1 IUCIUAIIINHBI
1 2 3
1. o Martpuisl. Onpenenureny U ux cBoicTa. Pemenue cucrem
Jluneitnas anrebpa . 9
JIMHEHBIX YPAaBHEHUH Pa3JIMYHBIMH METOIAMMU.
2. [Tpsimast nuHUS HA TJIOCKOCTH. Pasnuunble Gopmbl ypaBHEHUS
Anxanutnyeckas "
MPSAMOM Ha TUIOCKOCTH. YTOJ MEXIy NpsaMbiMU. PaccTosiHue ot
reoMeTpus o
TOYKH JI0 NIPSIMOM.
3. Brenenue B Oyukuus. [penen ¢pynkuuu. OcHOBHBIE TEOpPEMBbI O Mpeiesnax.
MaTeEMaTUYECKUU PackpeiTe npocreimmx HeomnpeneneHHocTel. HenpepblBHOCT

aHaIu3 byHKIHi.




Ne | HaumeHoBaHue pasnena Copepxanue pazzena
/o IUCIAIUINHBL
1 2 3
4, Onpenenenne npousBoaHoi. Tabmuia npousBogHbix. IlpaBuia
Juddepenupmansuoe | MbdepeHurpoBanms. Huddepenmman  GyHKOHH,  €ro
HUCYHUCJICHUE (bYHKHI/II/I FeOMCTpI/I‘IeCKI/Iﬁ CMBICIJI. HpI/IMCHeHI/Ie ,I[I/I(b(l)epeHI_[I/Iaﬂa K
OJIHOi IIEpEMEHHO NpUOJIMKEHHBIM BhIUMCICHUSAM. [IpuMeHeHne npou3BOIHON K
MCCIICI0OBaHMIO (PYHKIIMNA OJTHOM mepeMeHHOoM. ['eoMeTpruiecKuid,
du3nuecKkuil, 1 XUMUYECKUNA CMBICI IPOU3BOTHOM.
5. ITepooOpasnas. HeomnpeneneHHbIi HHTErpall U €r0 CBOMCTBA.
Tabnuiia OCHOBHBIX HHTETPAJIOB. IIpocreiimne npueMsl
Mnterpansnoe WHTErPUPOBAHUS. WNuTterpupoBanue o YacTAM.
HCUHCIEHHE PYHKIMM WNurterpupoBanue METO/I0M 3aMEHBI MIePEMEHHOI.
Omnpenenennsld  uHTErpan. llpumoxenuss  onpeneneHHOro
WHTEerpaa.
OcHOBHbIE TMOHATHS Teopuu BeposiTHocTed. Kiaccuueckas
6. Cﬂyqaf/iH],Ie COOBITUS (1)OpMy.TIa BCPOATHOCTH. TGOPGMI)I CIOXKXCHHMA W YMHOXCHUS
BeposiTHOCTe. Popmyna monHOW BepossTHOCTH. CiydaiiHble
HE3aBUCUMBIC UCTIBITAHMUS.
[lonsiTue ciy4ailHOM BenWuyuHbl. Bunbl cilydailHBIX BEJIWYHUH.
7 C.qual\;lHBIe BEJIMYUHBI YucnoBbie XapaKTCPUCTHKHU CJIy‘-IaI\/JIHI)IX BCIMYMH. 3aKOHBI
pacupeneneHus ciaydyaHbix BeanunH. OyHKIMsA pacnpeneneHus
Y IJIOTHOCTh PACIpPEEICHUS] CIIYHYalHOW BETUYUHBI.
['eHepasnibHasgs COBOKYMHOCTh U BblOOpka. CraTHcTHYECKOE
8. BrIG0OpouHBIi MeTO | PaclpesiesieHue BBIOOpKH. CTaTUCTUYECKUE OLICHKH TTapaMeTpOB
pacnpezeneHuss (TOYeYHbIe U WHTEPBAJIbHBIE OLIEHKH). MeToabl
pacyeTa CBOJIHBIX XapaKTEPUCTUK BBIOOPKHU.
CrarucTudeckasi TUNOTE3a, BUIbI THUNOTE3. CTaTUCTUYECKUN
Craructuueckas . o
KpUTEpUI NMPOBEPKU OCHOBHOM rumote3bl. [IpoBepka rumores o
9. NpoBepka MpEANoiaraéMOM  3aKOHE  PaclpeiesieHUsT C  MOMOIIbIO
CTaTUCTUYECKUX
HIOTes KpUTEPUEB [Tupcona, Konmaropoga, Slcrpemckoro.
[TpuGi>keHHBIE METO Il TPOBEPKH.
OyHKIMOHANbHAS,  CTAaTUCTUYECKas U KOPPENSIMOHHAsS
10 DNeMEeHTHI TEOpUH 3aBUCUMOCTh. OIleHKa TECHOTHI JIMHEHHOM CBSI3M MEXIY
' KOppeJsLnU npu3HakaMu. OTBICKaHUE MMapaMeTPOB BHIOOPOUYHOTO YpaBHEHUS
pEerpeccuu.
4.2. Pa3nenbl TUCHUNIHHBI M BUABI 3aHATHIA
ouHas opma o0ydeHus
Ne HaumenoBanue paziena Jlexumonnoro | CeMuHapCcKOTO CP Bcero,
n/m JCHUTIINHBI TUTA TUTA 4acoB
1 2 3 4 5 6
1 cemecTp
1. | JIuneiinas anredpa 4 6 6 16
2. | AHanuTHYecKasi TeOMETpUs 2 4 6 12
3. BBenenune B MaTeMaTHUECKUI 2 6 7 15
aHaau3
4. | duddepenunanpHoe 4 8 17 29
ucuncieHne GyHKIMU OTHON
MIEPEMEHHOM




Ne HaumenoBanue paznena Jlexunonnoro | CeMuHapcKOro CP Bcero,
n/n JTUCIUIIMHBI THIA THIA 4acoB
5. | UHTerpanpHOE NCUUCIICHHUE 4 8 6 18

byHKIIUN
Hroro: 16 32 42 90
2 cemecTp
6. | CiyuaiiHble cOOBITHA 6 6 8 20
7. | CnyuaiiHble BEJTMYHHBI 4 4 8 16
8. Br16opounbIii MeTO 4 4 8 16
9. | CraTuctuyeckas npoBepKa - - 8 8
CTaTUCTUYECKUX TUIIOTE3
10. | DaeMeHTHI TeOpUU KOPPEISIUH 2 2 8 12
Hroro: 16 16 40 72
DK3aMeH 18
Bcero: 32 48 82 180
3ao4Has hopma 0O0yUeHHS
Ne HaumenoBanue paznena Jlekuuonnoro | CeMHUHApCKOro CP Bcero,
/1 JUCITUILTAHBI THIIA TUIA 9acoB
1 2 3 4 5 6
1 cemecTp
1. | Jluneiinas anrebpa 1 2 15 18
2. | AHanuTHYeCKasi TEOMETPHS - - 15 15
3 BBenenue B MaTreMaTnyeCcKuit 1 2 16 19
aHanu3
4. | udpdepenunanpHoe 1 4 15 20
ucUHCcIeHUE (PYHKIIMHA OTHOM
MePEMEHHOMN
5. | UHTerpaibHOE HCUUCIIEHNE 1 2 15 18
byHKIIUN
Hroro: 4 10 76 90
2 cemecTp
6. | CiryuaiiHble cOObITHS 2 1 12 15
7. | CnyualiHble BEJTMYHHBI - 1 14 15
8. | BeibopouHsbIif MeTo 1 1 12 14
9. | Cratuctudeckas mpoBepka - - 12 12
CTAaTHCTUYECKUX THUTIOTE3
10. | DneMeHTHI TeOpUU KOPPEISIIUH 1 1 14 16
Hroro: 4 4 64 72
DK3aMeH 18
Bcero: 8 14 140 180




4.3. 3aHATHSI CEMHHAPCKOTO THIIA

g’;zn Ne paszena . TpymoemkocTs (dac)
JUHICTHTUTHBT OYHas 3a04Has
1 2 3 4 5
1 1 Jlunetinas anrebpa 6 2
2 2 AHanmaTH4YecKasi TeOMETPHS 4 -
3 3 BBenenue B MaTeMaTUYECKUN aHAIIN3 6 2
4 4 Juddepenumanbaoe ucurcienne GyHKIUN 8 4
OJIHOY IIEPEMEHHON
5 5 HNHTerpanbHOe HCYUCITICHUE PYHKITUN 8 2
6 6 CiyqaitHbie COOBITHS 6 1
7 7 CityvaiiHble BETMYUHBI 4 1
8 8 Br160pouHBIii METOT 4 1
9 9 CraTucTudeckas mpoBepKa CTATUCTHYECKUX - -
THIIOTE3
10. 10. DNIEeMEHThI TEOPUU KOPPEIALUU 2 1
11. Hroro: 48 14

4.4. TlpumepHasi TEeMATHKA KYPCOBBIX POeKTOB (PadoT) - He npedycmompero OIIOII.

5. Opranuzanusi caMoCTOAITeIbHON PadoThI 00y4YaIOIIMXCS N0 JTUCIUITHHE

5.1. Tunsl caMmocTOATEILHOI PA0OTHI H €€ KOHTPOJIb

Tun camocrosiTeJIbHON padoThI dopma 00ydeHus Tekyuuii KOHTPOJIb
OYHas 3a09HAs

[TpopaboTka MaTepuana JeKIuH, 41 105 TECTUPOBAHUE

MOJITOTOBKA K 3aHITHIM WA
cobecesloBaHUE

CaMocTosATenbHOE U3YUEHUE TEM 8 TECTUPOBAHUE

WIH

cobecenoBanue

PacuerHO-Tpadudeckne paboThI 33 - 3amuTa

KoHTponbHbIe paboThI - 35 3almTa

BCETO YacoB: 82 140

5.2. YueOHO-MeTOAMYECKHEe MATEPHAJIBI IJIs1 CAMOCTOATEIbHOI PadoThI:

1. Matemaruka. [Onekrtponnslii pecypc] JLU SxoGrok: MeToauueckue peKOMEHIAIMH U
yKa3aHUs TO0 OpraHu3alldd M BBINOJIHEHHUIO CAMOCTOATEIbHOM paboThl 00yYarolmIMMHCS
HarnpaBieHuid noarotoBku 36.03.02  «3oorexHus», 36.05.01 «Berepunapus», 36.03.01
Berepunapuo-caautapnas sxcneptusa, 35.03.08 Boansie Ouopecypcsl u akBakyibrypa — [AY
Cesepnoro 3aypainbs, Tromens, 2018 - 89 c.

2. Marematuka. [Onekrponnsiid pecypc] JL.U fAxobrok: MeToamueckue yka3zaHHsl U BapHAHTHI
3aJaHUii K BBIOJIHEHUIO KOHTPOJILHOW paboThl anst oOyvaromumucs WO, HampaBineHHi
noarotoBku 36.03.02  «3oorexnus», 36.05.01 «Berepunapus», 36.03.01 Berepunapso-
canuTapHas skcreptusa, 35.03.08 Boansie Ouopecypcsl u akBakyibTypa — ['AY CeepHoro
3aypaibs, Tromens, 2018 - 84 c.



5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE U3yUeHHe:

1. OG30p OCHOBHBIX JIEMEHTAPHBIX (HYHKIIHHA.

2. IlpunoxxeHue onpeaeaeHHOro UHTerpaa.

3. IloBTopHBIEC HE3aBUCHMBIE UcTIbITaHUA, popmya [Tyaccona. HauBepositHeiimee yncio
HOSBJICHUSI COOBITHS.

4. MetoJ CyMM I BBIYUCIIEHUS CBOJIHBIX XapaKTEPUCTUK BHIOOPKHU.

6. @oHI OIEHOYHBIX CPEIACTB /Jsi TNPOBedeHHUs] MPOMEKYTOUHOI AaTTecTaAluH
00y4YaAKOIIUXCS 10 TUCHHILINHE

6.1 IlepeuyeHb KOMIETEHIUI W OIEHOYHbIE CPeJACTBA HHIAUKATOPA TOCTHIKEHUSI
KOMIIeTeHI M

Koo
Komne-
menyuu

Nupukarop
JOCTH>KECHUS
KOMIICTCHIIN N

IIepedens muIaHUpyeMBbIX
pe3yabTaTOB 00Y4EHUs 10
JUCIUILINHE

HaunmenoBanue
OIIEHOYHOTO CPECTBA

OIIK-4

WJI-1ornk-4

Ucnonb3yeT 3HaHus
OCHOBHBIX 3aKOHOB
MaTeMaTHUKHN IS
PEIICHUs TUITOBBIX
3a1a4 B 00JacTH
npoheCcCUOHATBHON
eI TEIIbHOCTH.

3HaTh:
- OCHOBHBIEC TOHSTUS U METOJbI
JUHEWHOM U  aHAJIUTUYECKOU
reOMETPUH;

— OCHOBHBIE NOHSTUS U METOJBI
MaTeMaTH4eCKOIro aHanu3a,
muddepeHIHaIbHOTO u
MHTErpajbHOIO UCUUCIICHMUS;

- OCHOBHBIC MOHATHUS U (HOPMYJIBI
TEOPHUH BEPOSTHOCTEN;

— METOBI 00paboTKn
CTaTUCTUYECKUX JaHHBIX.

YMETh:

- BBIUUCIATH  OIpPEAETUTEINH,
pemars  CUCTEMbl  JIMHEWHBIX
YpPaBHEHUN METOAAMHU JIMHEHHOU
anreOpsl;

- yMeTb  OOpENeNsiTh  BUJ
YPaBHEHHII  KPUBBIX  BTOPOIO
MOPAJIKA;

- BBIUUCIIATH IIpEIENbl,
MIPOU3BOJHYIO byHKIUN u
HEOIPEEICHHbIE HHTETPAJIbI;

- BBIUUCIISATh BEPOATHOCTH
ClTy4ailHbIX COOBITHH;

- 00pabaTbIBaTh CTaTHCTUYECKYIO

uH(pOpMaINIo st OLIEHKHU
3HA4YECHUI rapaMeTpoB
pacripeiesieHusl.

BJIAJICTh!

- HaBBIKAMH  HCIOJb30BaHUSA
g depeHInaIbHOTo u

UHTETPAJIbHOTO HCYUCICHUS JUIs
peleHws 3a/1a4;

- HaBbIKAMU  aHalu3a U
00paboTku JTAHHBIX,
HEOOXOAUMBIX  JUISL  PELICHHS
npodeccuoHabHBIX 33au.

Tect
DK3aM€eHaIIHOHHBII OMIIET




6.2. IlIkaJabl oleHNBAHNSA

Ikajna oueHMBaHUs YCTHOI0 IK3aMeHa

Ouenka Onucanue
Ommio JleMOHCTpHpYET TOJHOE IMOHMMaHHWe MpooOiemMbl. Bce TpeboBaHwus,
MIPEIBSABISEMBIC K 32/IaHUIO BBHITIOJHEHBI.
XoDoLLIo JleMOHCTpHpYET  3HAYUTEIILHOE IOHMMaHWe MpooOiembl.  Bcee
p TpeOOBaHUS, MPEABSBIIIEMbIC K 33JaHUIO BBIITOJIHEHBI.
JIeMOHCTpHpYET YaCTHYHOE MOHHUMAaHUE MPOOJIeMBbl. BoOJBIIMHCTBO
VY IOBJIETBOPUTEIHLHO "
TpeOOBaHUI, MPEABIBIIIEMBIC K 33/IaHUIO BBHITIOJHEHBI.
JleMoHCTpHpYeT HEOONBIIOEe TMOHMMaHWue npobieMbl.  MHorue
HeynoBineTBOpUTEIBEHO
TpeOOBaHUS, MPEABSBIISIEMbIC K 33JAHHIO HE BBHITIOJTHEHBI.
HIkaja oneHMBaHUs TECTUPOBAHMS HA JK3aMeHe
% BBINOJHEHUS 3a]aHUSI Ouenka
86 — 100 OTan4HO
71-85 Xopor1o
50-70 Y I0BIIETBOPUTEITHHO
Mmenee 50 HeynosnerBoputensHO
IlkaJjia oueHMBaHNUs YCTHOI'O 3a4€Ta
Orenka Ornmcanue
He 3auteno | OOywaromuiics He 3HaeT 3HAYUTENBHOM 4YacTW TIPUEMOB M METOJOB IO

MIPOMICHHBIM pa3esaM IUCHUILIMHBL. He ymeeT caMOCTOATENbHO HCIIONb30BATh
AITOPUTMHUYECKUE MPUEMBI PELICHUs CTaHAAPTHBIX 3a1ad Pa3AciioB AUCIUIUIMHBL
He Bnameer 3HAUMTENBPHOM 4YacThIO MPOTPAMMHOIO MaTepHala, JOIYCKaeT
CYIIECTBEHHbIE OIIMOKH, C OONBIIUMH 3aTPyAHEHHSIMH BBIOJIHSIET MPAKTHUYECKUE
pa60Tr,1, MJIN HE BBIMMOJIHSACT COBCEM.

3a4TeHo OOyuaroluiicss MMEET 3HaHHMsS OCHOBHBIX TEXHHUYECKHX IIPHEMOB U METOJOB
TEOpPUH, HEJOCTATOYHO IpPaBWIbHbIE (DOPMYIUPOBKUM U HApPYLICHHs JIOTUYECKOU
IIOCJIEZ0OBATENBHOCTH B U3JI0XKEHUHU. YacTHyHO OCBOEHO HCIOJIb30BAHUE
QITOPUTMUYECKMX  IPUEMOB  PEHICHWS  CTaHJAPTHBIX  3a4a4  JOIIyCKaeT
cymecTBeHHble omuOku. IIpoGensl He HOCAT CYHIECTBEHHOIO —XapakTepa.
BonpmMHCTBO MpEeAyCMOTPEHHBIX MPOTPAMMOM 3aJaHMI BBIINOJHEHO, HO B HHX
UMEIOTCSl OMMOKM, MHpU OTBETe Ha IOCTaBleHHbI Bompoc. OOyuwaromuiics
JOITyCKaeT HETOYHOCTH B PELICHHUH.

IIkaJja oueHUBAHHUA TECTHPOBAHMSA HA 3a4eTe
% BBINOJIHEHUS 32JaHUS Pesyabrar

50 — 100 3a4TEHO

meHee 50 HE 3a4TE€HO




6.4. TunoBble KOHTPOJIbLHbIE 32/IAaHNS WJIM MHbIEe MATEPHAJIBI:
VYkazansl B IpujI0KeHUH 1.

7. TlepeuyeHb OCHOBHOW W JOMOJHUTEJILHOH Y4eOHOIl JUTEepaTypbl, HEOOXOTUMOI
JJIs1 OCBOEHMS 1M CHUILTTHHbBI
a) OcHOBHas JIUTEpaTypa:

1. YkcycoB C.H., ®erucoB HO.M. Maremaruka: yue6Hoe mocooue / C.H. Ykcycos,
KO.M. ®etucos. — 3-e u3., crep. — Crapsriii Ockon: THT, 2018. — 352 c.

2. JlanunoB, A. M. Marematuka: yueOHoe ocooue / A. M. [lanumnos, M. A. I'appkuna.
— Ilensa: Ilen3eHckuii rocy1apCTBEHHBI YHUBEPCUTET apXUTEKTYphl U CTpouTenbCcTBa, DbC
ACB, 2012. — 204 c. — ISBN 978-5-9282-0797-7. — TekcT: 3IeKTpOHHBIN // DIIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/23097.html

0) JlonmonHUTENbHAS IUTEpaTypa:

3. baBpun, MBan MBanoBuu. Breicmias MaremaTuka: y4eO. AJii CTyA. €CTECTBEHHO -
Hay4HbIX cienuanbsHoctelt / U. U. baBpuH. - 2-e u3n., - M.: Akanemust; 2001. - 616 c. — 283 k3.

4. T'openoB B.1. Matemaruka [ DJIeKTpOHHBINH pecypc|: COOpHUK 3a1a4 U yIpaKHEHH /
B.U. T'openos, O.JI. Kapenosa, T.H. JlegameBa. — DNeKTPOH. TEKCTOBbIE JaHHbIE. — M.:
Poccuiickas MexmayHapoIHas akajeMusl Typu3Mma, Y HUBEpCUTETCKas kHura, 2016. — 112 ¢c. —
978-5-98699-189-4. — Pexwum nocryma: http://www.iprbookshop.ru/70538.html.

5. Hanxo ILE. u np. Beicmas maTematuka B ynpaxXHEHHIX M 3a/1adax: yuyeOH. mocooue.
B 2-x 4. Y1.-M.: Beicu mik.,1986r.-340ctp.-1293Kk3.;

6. Hanuxo ILE. u np. Bricmias maTematuka B ynpaxXHeHHSIX M 3a/ladax: yuyeOH. mocooue.
B 2-x 4. Y2.-M.: Beicur mik.,1986r.-415ctp.-1517Kk3.;

7. I'appkuna, U. A. Maremaruka. Yacte . CopaBouHble MaTepuaabl U TECThl IO
MOJYJISIM: y4eOHOe TmocoOme s oOydaromuiicsoB-3aounukoB / WM. A. Tapekuna, A. M.

HanmnoB, A. H. Kpyrmoa. —  Ilen3a : IleH3eHckuMil rocyJapCTBEHHBIM YHUBEPCUTET
apXHUTEKTyphl U cTpoutenbeTBa, D6C ACB, 2013. — 328 c. — ISBN 978-5-9282-0920-9. —
TekcT : 27eKTpoHHBIH // DnekTpoHHO-0nbmuoteyHas cuctema [IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/23098.html
8. Psabymiko, A. I1. Briciiasg matemaruka. Teopus u 3agaun. B 5 vactsax. Y.1. JIuneitnas
U BEKTOpHas anrebpa. AHanutuueckas reomerpus. JuddepenunansHoe ncuncienne QyHKIUN

oJlHOM mepeMeHHOoI: yueOHoe nmocodue / A. I1. Pabymko, T. A. XKyp. — 2-e uza. — MuHck:
Bremmiimas mkosa, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (4. 1), 978-985-06-2885-5. —
TekcT : 27eKTpoHHBIH // DnekTpoHHO-0ubmuoreyHas cuctema [IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/90754.html
9. Pabymko, A. II. Beicmias matemaruka. Teopus u 3agaun. B 5 wactax. Y.2.
KommiekcHble yncna. HeonpeneneHHbI U onpeneneHHbll nHTerpansl. @yHKIUN HECKOIBKUX

nepeMeHHbIX: yueOHoe nmocodue / A. I1. PsOymko, T. A. XKyp. — Munck: Beiuniimas mkosna,
2016. — 272 c. — ISBN 978-985-06-2766-7 (u. 2), 978-985-06-2764-3. — Tekcr:
DIIEKTPOHHBIN // DnekTpoHHO-OmOmuoteunas cucreMa I[PR  BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/90755.html

10. Psabymxo, A. II. Beicmias matemaruka. Teopus u 3agaun. B 5 wactax. U.3.
OObikHOBeHHbIE au(depeHnanbable ypaBHeHUd. Psapl. KpaTHble wuHTerpanbl: ydeOHOE
nocobue / A. I. Pabymko, T. A. XKyp. — Munck : Beimiimas mkona, 2017. — 320 ¢. —
ISBN 978-985-06-2798-8 (4. 3), 978-985-06-2764-3. — TeKcCT : 3JEKTPOHHBIN // DIESKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/90756.html

11. PymakoB B.II. IllkonpHass m By30BCkas Maremartwka B ¢opMmyiax U Tpadukax —
cnpaBouyHoe nocodue. — Tromens: «Bekrop Byk», 2005 — 280c.



https://www.iprbookshop.ru/23097.html
http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html
https://www.iprbookshop.ru/90755.html
https://www.iprbookshop.ru/90756.html

8. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOMI ceTH
"WHTepHer"
— Exponenta.ru, oOpa3oBarenbHbIii MaTeMaTHdeckui caitt (http://www.exponenta.ru/);
— TIlpaktukym mmo MmaTtemMatudeckomy anaausy (Bumeoxypc) (https://hghltd.yandex.net/);

— DrnekTpoHHO-OHOMHOTeYHas cucTema «Jlanby (http://e.lanbook.com/,

— DrexkrpouHo-OubaHoTeuHas cucrema «IPR-booksy http://www.iprbookshop.ru/;

— AJI. Manura, MI'Y, HurepHer-yueOHuk «Teopus BeposATHOCTEM M MaTeMaTHuYecKas
CTaTHUCTUKA»  UId  OOydarolIuiics  eCTeCTBeHHBIX  (axysiapTeToB  (WWW.teorver-
online.narod.ru);

— Bupaeokypcebl «Teopus BEpOSTHOCTEW M MaTreMaTHyecKas CTaTUCTHUKa», «OCHOBBI TEOpUU
BEPOATHOCTEI», « OCHOBBI MATEMATUYECKOM CTATUCTUKUY (WWW.intuit.ru)

9. MeTtoanyeckne yKazaHus 1Jis1 00y4alOIMUXCs M0 OCBOCHHUIO U CHHILIMHBI
Maremaruka. [Onexktponssiii pecypc] JL.U. SAko6iok: Meroaudeckue yka3aHus K MPOBEACHHUIO
MPAKTUYECKUX 3aHATHHA y oOydaromuxcs HampaBlieHUH moarotoBku 36.03.02 «3oo0TexHUS,
36.05.01 «Berepunapus», 36.03.01 BerepunapHo-canutapnas skcrneprtusa, 35.03.08 Boansie
O6uopecypcsl U akBakynbTypa — 'AY CeBepHoro 3aypaibs, Ttomens, 2018 - 94 c.

10. Ilepeyens HH(OPMAIITMOHHBIX TEXHOJIOTHI - HE TpedyeTcs

11. MaTepl/la.TIbHO-TeXHI/I‘ICCKOG odecrneuyeHue AUCHHUIIIIMHBI

3aHaTus IIPOBOJATCA B ayAUTOPUAX C KOJIHUYCCTBOM yLIC6HBIX MECT, AOCTATOYHBIM I
pasMCIICHUA O6yanOIIII/IXC$I JAHHOT'O HAITPpaBJICHUA MOATOTOBKHU, U O60py210BaHHBIX HOCKOﬁ.

I[J'ISI BBIITOJIHEHUS CaMOCTOSATCIbHOM pa6OTI>I 06yqa10u1nec;1 MOT'YyT IIOJIB30BATbhCA
YUTAJIbHBIMHU 3aJIaMH 6I/I6JII/IOT€K, B TOM YHCJIEC OCHAIIEHHBIX KOMIIBIOTCpaMU C JIOKaJILHOM
CCThIO U BBIXOJOM B HHTCPHCT.

12. OcoGeHHOCTH OCBOEHUSI JIMCHUILUIMHBI A5l MHBAJIWI0B M JIML ¢ OrPAHNYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOyuenue oOydwaroImUXcs C OTrPAaHUYCHHBIMH BO3MOMKHOCTSAMH  37I0POBbS  IpH
HEOOXOJUMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalTHPOBAaHHOW pabouell mporpaMMmel ¢
UCMOJIb30BAaHUEM  CHELMAIbHBIX METOJOB OOy4eHHS M JAUJAKTHYECKHMX MaTepHasoB,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEW NCHUXO(PU3UYECKOTO pa3BUTHSA, WHIUBUIYAIBHBIX
BO3MOXKHOCTEH U COCTOSIHUS 3710pPOBbS TAKUX 00y4daroLuxcs (o0ydaronierocs).
B 1mensax ocBoeHuss ydeOHOM mporpamMmbl JUCHUIUIMHBI HMHBAJIWJAMH M JIMLIAMU C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMHU 3/I0POBbs 00€CIIeYNBaETCs:

* JUISl MHBAIMJIOB W JMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0pOBBSl IO 3PEHHUIO:
pasMelleHre B JIOCTYMHBIX JUIsl 0OyYaroIIMXCs, SBISIOMUXCS CICHBIMU WIH CIA0OBUISIIMMH,
MecTaX M B aJaNTHUPOBAaHHOW QopMme CIpaBOYHOW HHPOpPMAIMM O PACIUCAHUU YUEOHBIX
3aHSTHI; TPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAOLLETO oOyuaromemycs HEOOXO0IUMYIO

MTOMOIIIb; BBIITYCK albTEPHATUBHBIX ()OPMATOB METOJINYECKUX MaTepUasoB
(kpynHbIi wpudT UM ayauodaiinel), UCIONIb30BaHNE Bepcuu caifta i cnaboBuasumx DbC
IPR BOOKS u cnenpansnoro moounbHoro npuinoxkenus [PR BOOKS WV-Reader (mporpammsi
HEBU3YaJbHOTO JOCTyna K HH(OpMaMM, NpeIHA3HAYCHHOM JUIi MOOWJIBHBIX YCTpPOMCTB,
paboTaromux Ha omepainuoHHO# cucteme Android u 10S, xoTtopas He TpeOyeT crnenuagbHO
00y4eHHOT0 acCUCTeHTa, T.K. Joau ¢ OB3 mo 3peHuto paboTalOT CO CBOUM YCTPOHCTBOM
MPUBBIYHBIM CITIOCOOOM, UCIIOJIB3YS CHEUAbHBIE IITaTHBIE TPOrPaMMBI 171l HE3PSUMX JIOAEH, C
kotopeiMu [PR BOOKS WV-Reader nmeeT moigHyt0 COBMECTHMOCTH);

* Uil MHBAIWJIOB M JIMI C OTPAaHMYEHHBIMH BO3MOXHOCTSMHU 3JI0pPOBbS IO CIyXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOM3BEICHUE HH(POPMALINY;

* Uil MHBAIMJIOB M JIML C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/J0POBbS, HMEIOLIUX
HapylIEeHUs] OMOPHO-IBUTATENBHOTO arapara: BO3MOXKHOCTb OECHpPENsSTCTBEHHOTO JOCTyIa


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/

oOydaromuxcsi B yueOHbIE MOMEIEHHUs, TyaJleTHbIe KOMHATHI U JApYyTue rnomeleHus kadeapsl, a
Tak)Ke MPeObIBAHNE B YKA3aHHBIX  MOMEIICHUSX.

O6pa3oBanre 00y4aroIMXCs ¢ OrPAaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI MOXKET OBIThH
OpPTaHW30BaHO KaK COBMECTHO C JAPYTUMHU OOyYaIOIIMMUCS, TaK M B OTACIBHBIX TPYyMIax WIA B
OTJICIIbHBIX OpPraHU3aIUsX.



[Tpunoxenue 1
MuHUCTEPCTBO CENbCKOTo X03sicTBa Poccuiickoit denepanun
®I'BOY BO I'ocynapcTBeHHBIN arpapHblil yHUBEpcUTeT CeBEpHOTO 3aypaiibs
NHxeHepHO-TEeXHOJIOTMYECKUIT MHCTUTYT
Kadenpa marematuku 1 n"HGOPMATUKH

OOH/I OUEHOYHLIX CPEACTB

1o yueOHOH qucuuIiuinHe MaTtemaTtrka

JUJIs1 HanpaBJieHUs: ToAroToBku 36.03.02 3o00TexHust
npoduib «300TEXHUSD

VYpoBeHb BhICIIET0 00pa3zoBaHus — OakagaBpuaT

Pazpabotuuk: ct. mpenoaasarens, JI.U. Sdxodrok

YTBepkJIeHO Ha 3aceaHuH Kadeapsl

rpotokoit Ne 11 ot «01» mrons 2022 T.

H.o. 3aBenyromiero kageapoii o/ H.H. ManbsuykoBa

Tromensn, 2022



KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPHUAJIBI OHEHKH
3HAHMH, YMEHUH, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTepu3yloLme

Tanbl GopMHUPOBAHUS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCIMIIINHBI
MATEMATHKA

1. Bonmpochl K NPOMEKYTOYHOM aTTecTallui B (pOpMe IK3aMeHa

Komnerenmnu Bomnpocel

OIIK-4 Cnocoben 1. Matpuiisl.

00OCHOBBIBATH U 2. Buaer MaTpwil.

peaan30BBIBATH B 3. JlelicTBUs HaJ MaTpULIAMM.

npo¢ecCHOHATBHOM 4. OnpenenuTenu U UX CBOWCTBA.

ACATCIIPHOCTH 5. Brruucienue onpenenutene.

COBPEMCHHBIC TCXHOJIOTHA | 6, PerieHue CUCTEM JIMHEHHBIX ypaBHeHUH MeTooM Kpemepa u
C HCTIOJIb30BaHUEM Taycea.

npubopHo- 7. PaznuuHble ypaBHEHUs NPSMOI JIMHUM HA TIOCKOCTH.

WHCTPYMEHTAJIBHOH 0a3bl U
HCIOJIb30BaTh OCHOBHbIE

8. VYcioBus NapajuiCJIbHOCTH W MCPHCHIAUKYISAPHOCTU OBYX
IMPAMBIX Ha ITJIOCKOCTH.

€CTECTBCHHBIE
’ 9. TloHsATHE MHOXKECTBA.
OMOJIOTHYECKUE U
10. Buabsl MHOXKECTB.
npodeccroHaIbHbIE

11. IMonsiTue GyHKUMU C OJHOU EPEMEHHOM.

12. O6nacTs onpenencHus 1 00JaCTh H3MEHEHUS (DYHKITHIA.

13. CnocoOsl 3a1anus GyHKIUY.

14. T'paduk pyHKIHN.

15. OcHoBHBIE »dJeMeHTapHble (YHKIUH, UX CBOICTBAa U
rpaduKy.

16. Ilpenen pyHKIMM ¢ OJJHOM MEPEMEHHON B TOUKE.

17. BeckoneyHo Masnbie 1 OECKOHEUHO OOJbITHE QYHKIIUHU.

18. Brruncnenue npezaena GpyHKIUH.

19. PackpsiTue HeonpeaeneHHOCTe! BUua: g; E; 1=.

IIOHATHS, a TAKKC MCTOAbI
IIPU pELICHUU
o0mienpogeccuoHaIbHBIX
3amad.

20. 3agaum, MpUBOASIIUE K MTOHITHUIO TPOU3BOIHOM.

21. OmpeneneHne MPOU3BOJHOM.

22. T'eomeTpuyeckuid, (pU3NUYECKUH, M XUMHUYECKUH CMBICT
IIPOU3BOJHOM.

23. IlpaBuna nuddepeHunpoBaHms.

24. Tlpowu3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

25. Tabnuua npou3BOJHbIX.

26. CnoxHast QyHKITHUS.

27. Ilpou3BoJIHBIE CIOKHBIX (DYHKIHUIA.

28. Tlpown3BOIHBIE BHICIINX MTOPSIKOB.

29. luddepenunan GpyHKIHUU C OJHOM EpeMEHHOM.

30. TlonsTHe IepBOOOPa3HOM (PYHKITHH.

31. HeompeneneHHbII HHTETpall.

32. CgoiicTBa HEONPEACICHHOTO HHTETpaIa.

33. Tabnuua npocTeHInX HHTETPajIoB.

34. 3agaun, TpUBOAANIME K  TOHSATHIO  ONPEICICHHOTO
UHTErpaa.

35. TloHsTHE OMpENETICHHOTO HHTETpaIa.

36. ®opmyna Herotona-Jleiibauna.




IIpouenypa oueHUBaHUs IK3aMeHA

Bonpocel k 3k3ameHy oOyuarommecsi MOJydalOT B TEUCHHE IEPBOM HeAenW Havaia
W3YYECHUS TUCIUILINHBL.
Ecnu sxk3amen nposooumces 6 gpopme mecmuposanus ¢ HI30C Moodle, mo:

1. oOyuvaromuecs IOMYyCKAalOTCS K 9K3aMEHY M0 TUCIHUILUIMHE MPH YCIOBHM YCIEIIHOTO
BBIMOJIHEHHUSI TEKYIIET0 KOHTPOJIsi B TedyeHHe cemecTpa. K Tekymemy KOHTPOIIO
OTHOCSITCSI:

— MOJIOXKUTENIbHbIE OIICHKH 32 MPOMEXYTOYHBbIE KOHTPOJIbHBIE paboThl (ouHas dopma
o0yueHHs);

— MOJIyuYeHHE OIIEHKHU <«3auTeHO» 3a coOeceoBaHUE 110 TeMaM, BBIHOCHMBIM Ha
CaMOCTOSITENIbHOE U3YUYCHHE;

— ycnemHas 3amuta PI'P (ounast popma oOyuenus);

— YCIICIIHAS 3alIiTa KOHTPOIBHON paboTh (3a04Hast opMa 00yUueHUs).

B mpotuBHOM cimyyae oOydaromipecs HE JIONYCKAlOTCS K  9K3aMEHAIlMOHHOMY

TECTUPOBAHUIO 710 IOJTHOM JTMKBUIAIIUHN BCEX 3aJJ0JKEHHOCTEI;

2. sk3amenaionHbli Tect B UDOC Moodle Bkitodaer 30 TeCTOBBIX 3aaHUil, BHIOPAHHBIX
B CIIy4ailHOM mopsiake u3 0aHKa TECTOBBIX 3ajaHuid. OOyyaromemycs npegocTasisercs 1
TIOTIBITKA JUIS CIaYH TECTA MPOIOJIKUTEIBHOCTHIO 45 MUHYT.

Ecnu sxk3amen npoeooumcsa no IK3ameHauuoHHbIm ouiemam 6 hopme codecedoeanus, mo:

1. oOyuarommecs: MPUXOAAT HAa HK3aMEH COTIACHO rpadrKa HIK3aMEHAIIMOHHOMN CEeCCHH,

2. DK3aMEHAIIMOHHBIA OHMJIET BKIJIIOYAaeT TpPU Bompoca (OAWH TEOPEeTHYECKHH, JBa
MPaKTUYECKHX ),

3. KaxIbplid oOydaromuicsl cilydailHeIM 0O0pa3oMm BeITATHBaeT Omier, rorosurcs 30-40

MHHYT, YCTHO OTBEYAeT HK3aMEHATOpy; Nocie cobeceJOBaHHs YK3aMEHATOP BBICTABIIET

OLICHKY,

OLICHKA 3aHOCATCA B 3K3aMEHALIMOHHYIO BEIOMOCTh M 3a4ETHYIO KHIKKY,

5. pe3ynbTar 9K3aMeHa BHICTABIISIETCS] COTJIACHO IITKAJIE OICHUBAHUS YCTHOTO SK3aMEHa MpH
YCIOBUU TMOCEUICHUs1 OOYyYaroIIMMCSl 3aHATHH, YCIENIHOTO BBINOJHEHHUS TEKYILEero
KOHTPOJISl B Te4eHHE ceMecTpa. K TekymemMy KOHTPOIIO OTHOCSTCS:

— TOJIOKUTENIFHBIE OIEHKH 32 TPOMEXYTOUYHBIE KOHTPOJIbHBIE paboThl (ouHas (opma
oOyueHus);

— MOJTyueHHE OIICHKH <«3a4TeHO» 3a co0eceloBaHWE 110 TeMaM, BBIHOCHMBIM Ha
CaMOCTOSITENIbHOE U3yUCHHE;

— yeneuHag 3auura PI'P (ounas ¢popma oOydenus);

— yCIeuIHas 3aliuTa KOHTPOJIbHOM paboThl (3a04Has popma oOyueHus);

6. B TPOTHBHOM cCiy4ae OOYYAIOIIUICS TOJy4YaeT IOTOJHUTENbHBIE BOIMPOCH IO HE
CIAaHHBIM BHJAaM TEKYIIEro KOHTPOJs, W, €ciIu oOyyaromuiicss He OTBeYaeT Ha
JOTIOJTHUTEIIBHBIE BOIIPOCHI, OIIEHKA, TIOJTYYEeHHAs 32 9K3aMEH, CHIKAETCsl Ha OJIMH OaJ.

>

Kpurepun onenku:

CornacHo TMOJIOKEHUIO O TEKyIleM KOHTpPOJE€ U IPOMEXYTOYHOM aTTecTalluu
oOyuaromuxcs (IIpunsto yuensim coerom ®I'BOY BO I'AY CepepHnoro 3aypaibs oT 4 anpens
2016 roma, mpotokon Nel0), 3auer ciyXUT (OpMOI arTecTaluu MO MTOraM BBHIMOJIHEHUS U
3alIUTHl 00YYaIOIUMUCS NPAKTUYECKUX 3aHATHH. [IpH ycinoBuM ycremHoi 3ammThl Bcex padoT
U TIPAaKTUYECKHX 3aHATHH, TPETYCMOTPEHHBIX pabouell mporpaMMoil  JUCIHTUIHHEL,
BBICTaBIISIETCS OLIEHKA «3aYTEHOM.

Taxum o6pazom, Mo JUcUUIUIMHE «MaTeMaThKa» BbICTABISIETCS OLICHKA «3auyTeHO», MPH
YCIOBUM TOCEIIEHUS] O0ydYarolmMucs 3aHATHH; 3aummutbl PI'P; momydenus «3auteHo» mpu
co0eceJOBaHUU 110 TEMaM, BHIHOCUMBIM Ha CaMOCTOSITENIbHOE O0yUYCHHE.

B mpotuBHOM ciydae oOyuaronuiicst ciaet 3ader Jubo B (hopMe TECTHpOBaHUS, JTUOO B
dopme ycTHOro cobecenoBanus. B popme TecTrpoBaHus olieHKa «3a4TEHO)» BBICTABIISIETCS €CITU



MPOIEHT BEPHO BBIMOJHEHHBIX 3agaHuii B mpexaenax or 50 mgo 100. B mpoTuBHOM ciydae
oOyuaromuiics monydaet oreHky «He 3aureHo».

IIpu yctHOM coOeceoBaHMM OIIEHKA «3auTE€HO» BBICTABISETCS, €CIU OOyYaroIIUNCs
OTBETWJI Ha TPU BOIIPOCA U3 5 3a/IaHHBIX BOIIPOCOB.

2. Bonipochbl K NPpOMEKYTOYHOM aTTecTaliuu B popme 3auera

Komnerenus Bomnpocsl
OIIK-4 Crioco6en | 1. TIOHSATHS «HCTIBITAHUEY U «COOBITHEY.
HUCII0b30BaTh B | 2. Knaccuduxanus coObITHIA.
npodeccnoHaTbEHOMI 3. TlonsTHE BEpOSTHOCTH.
nesrenbHOCTH Metonbl | 4. Kilaccuueckoe ornpeneseHue BepoSTHOCTH COOBITHS.
pemieHns  3agad ¢ | 5. CBolicTBa BEpOATHOCTH.
HCIOJIb30BaHUEM 6. Dopmyiibl KOMOMHATOPUKH.
COBPEMEHHOTO 7. OTHOCHTENbHAs 4aCTOTa COOBITHS, €€ CBOMCTBA.
000pyI0BaHUS npu | 8. Cratuctudeckas BEpOSITHOCTb.
pazpaboTke HOBBIX | 9. I'eomerpuueckas BEpOSTHOCTb.
TEXHOJIOTUI u | 10.Ilonnas rpynmna coObITHI.
HCIIOJIb30BaTh 11. ITpoTuBOMNOIO0KHBIE COOBITHSL.
COBPEMEHHYIO 12.TloHsiTHE CyMMBI COOBITHH.
poeCCHOHATIBHYIO 13. Teopema cioxeHUs BEPOSITHOCTEH HECOBMECTHBIX COOBITUH
METO0JIOTHIO s | 14.Ilonarue npousBeeHus: COOBITUH.
IIPOBEACHUS 15. Teopema yMHOKEHHsI BEPOSTHOCTEH 3aBUCHUMBIX U HE3aBUCUMBIX
OKCIEPUMEHTAIBHBIX | COOBITHH.
HCCIEOBAHUI u | 16. DopmMyia noaHOM BEpOSITHOCTH.
HMHTEpIpETaLU ux | 17. ®opmynsl beiieca
pE3yNIbTaTOB 18. ®opmyna bepuymnnu.

19. JlokanpHas u MHTErpaIbHas TeopeMa Jlaraca.

20. HauBeposiTHEe1I€e YUCIO MOSIBICHUSI COOBITHS B N HE3aBUCUMBIX
UCTIBITAHUSX.

21.TlonsATHE Cy4aliHOM BETUYUHBI.

22. Bujibl ciiydaiiHBIX BEJIMYUH.

23. JluckpeTHas ciyyaiiHas BeIMYHHA.

24. 3aKkoH pacripeeieHus JI.C.B.

25. buHOMUaNbHOE pacIpe/esieHue J1.C.B.

26. MaTtemaTn4eckoe OXKHIaHHE.

27.Pacnpenenenue [lyaccona.

28. CBoiicTBa MaTeMaTHYECKOTO OKUIAHUSI.

29. OnpeneneHne TUCIEPCHH.

30. CoiicTBa aucriepcuu.

31. Onpenenenne GyHKIMU pacHpeeseHHs], ee CBOICTBA U rpaduk.
32. HenipephiBHAs CiTydaifHasi BETMYMHA.

33.I110THOCTH pacnpeieneHus H.C.B.

34. BeposiTHOCTh MO JaHusI B MHTEPBAJL.

35. Coiictaa f(X).

36. HucnoBble XapaKTEPUCTHKH H.C.B.

37. HopmanpHbIi 3aKOH pacripe/ieIeHusl.

38. HopmanbHas KpuBasi.

39. BeposiTHOCTH MoOMNalaHusl B 3aJJaHHBIN HHTEpBal HOPMAJIBLHOM C.B.
40. BIOOpOYHBII METO/I.

41.YucrnoBble XapaKTEPUCTUKU BBIOOPKH.

42 . TlpoBepka THUMOTE3 O MPEINOJIaracMoM 3aKOHE pacIpeeIeHus
reHepaJibHOW COBOKYIHOCTH.




43. JIuneiHbIi K03 PUIIMEHT KOPPEISLHH.
44, JIureitHoe ypaBHEHHE 3aBUCUMOCTH.

IIpoueaypa oneHuBaHUSA 3a4eTa

Bompocel k 3auery oOyuwaromiyecss IMOMy4arOT B TEUEHUE IEpBOM Henenu Hayaia
W3YUYEHUS TUCHUTIIUHBI.
Ecnu 3auem nposooumcs ¢ popme mecmuposanus ¢ HI0C Moodle, mo:

00yJaromuicsl HOMyCKaeTCsl K MPOMEXKYTOUYHOW aTTECTAllMK 0 JAUCIUIUIMHE B Qopme

TECTUPOBAHUSA TPH YCIOBHM IIOCCIICHUS 3aHATHH M YCIEHIHOTO BBIIOJHEHHUS TEKYIIEro
KOHTPOJISI B TCYCHHE CEMECTPa, KOTOPOE BKIIOYACT:
—TIOJIOKUTENIBHBIE OLICHKH 32 TPOMEXKYTOUHBIE KOHTPOJBbHBIC paboThl (ouHas (Gopma
oOy4eHwus);
— YCIEIIHOe coOeceI0BaHue 10 TeMaM, BEIHOCHMBIM Ha CAMOCTOSITEIIBHOE H3yUCHUE;

— ycnemHas 3amuta PI'P (ounas ¢popma oOyuenus);
yCHelIHas 3alliuTa KOHTPOJIbHOU paboThl (3a0uHas popma 00yUeHUs).

B npotuBHOM ciyyae oOydarouuiicss He AOMYycKaeTcs K MPOXOXKIACHHUIO TECTOBBIX 3aJlaHUM, 10
MIOJIHOM JIMKBUJIALIUU BCEX 33I0JIKEHHOCTEH.

TectoBoe 3amanue B cucTeMe 3JIeKTpoHHOro 00yuenuss Moodle Bkimouaer 30 Bompocos,
B CIly4aifHOM TOpSIIKEe BBIOpaHHBIX M3 OaHKa BompocoB. OOyuaromemycs MpeaocTaBiseTcs 2
MOMBITKU MPOAOKUTEIBHOCTHIO 45 MUHYT KaXKasl.
Ecnu 3auem nposooumcs é popme cobecedosanusn, mo:

OOyyaromuiicss JOMyCKaeTcsl K MPOMEKYTOYHOW aTTecTallid MO AMCUUIUIMHE B (opme

CO6€C€I[OB8.HI/I$I npu YCIOBUH YCICHIHOTO BBIIIOJHCHHUA TCKYIICTO KOHTPOJA B TCUCHUC
CEMCCTPA, KOTOPOC BKIIHOYACT!

—IOJIO)KUTENIbHBIE OLIEHKHU 33 IMPOMEXKYTOYHbIE KOHTPOJIbHBIE paboThl (04yHas (opma
o0yueHwHs);
— ycCIlenIHoe codece0BaHue M0 TeMaM, BBIHOCUMBIM Ha CAMOCTOSITEIIbHOE U3YyUECHHUE;
— ycnemHad 3amuta PI'P (ounas ¢popma oOyuenus);
— yCHelIHas 3aluTa KOHTPOJIbHOM paboThl (3a0uHas (opMa oOydeHus).
B nportuBHOM ciydae oOydwaromuiicss He JOMycKaeTcss K NPOMEXYTOYHOM aTTecTaluH, A0

MIOJIHOM JIMKBHUJIALIMH BCEX 3aJ0JDKEHHOCTEN
Kputepun onenkn:

OTtnuyHO — ecnu OOyYaroUIuiicss AEMOHCTPUPYET IMOJHOE MOHMMaHue IMpoOieMbl. Bee
TpeOoBaHUs, MPEABSABISAEMbIE K 3aJaHUIO BBIMOJHEHBI. B ciyyae TecTUpOBaHUS MPOIEHT BEPHO
BBIMTOJIHEHHBIX 3agadui 86-100.

XopoIo - ecinu 00ydYarIMiACs TeMOHCTPUPYET 3HAUNUTEIHLHOE MOHMMAHHUE MPOOJIEMBI.
Bce TpeGoBanus, mpenbsABIsSeMble K 3aJaHUIO BHITIOJHEHB. B ciydae TecTUpOBaHUS MPOICHT
BEPHO BBITIOJTHEHHBIX 3a1aHuii 71 — 85.

Y 10BIETBOPUTETHHO - €CIM OOyYarOIIMICS JAEMOHCTPUPYET YaCTUYHOE TOHHMMaHUE
npoOaemMbl.  BoIBIIMHCTBO TpeOOBaHM, MPEAbABISIEMbIE K 3aJaHUIO BHITIOJHEHB. B ciydae
TECTUPOBAHUS MIPOIIEHT BEPHO BHITOTHEHHBIX 3aaanuii 50 —70.

HeynoBneTBoputensHO - eciu 00yYaromuiics TEMOHCTPUPYET HEOOJNbIIoe MOHUMAHHE
npoOiieMbl. MHorue TpeGoBaHUs, MPEABbABIsAEMbIE K 3aJaHUIO HE BBIMONHEHBL. B ciydae
TECTUPOBAHUS MPOLICHT BEPHO BHITIOJIHEHHBIX 3a7aHuil MeHee 50.



3. KomnJiekT 3aiaHuii AJ151 KOHTPOJbHOH padoThI

[Tpu BBINIOJIHEHUH KOHTPOJIBHON pabOThI CIENYET PyKOBOJACTBOBATHCS HUXKE CIEAYIOLIUMU
PEKOMEHIallUSMHU.

KontpomnbHas paboTa JODKHA BBIIOIHATHCS B OTIEIBHOM TETpaau B KIETKY, Ha O0JIOKKE
KOTOPOM NOJKHBI OBITh HalMCaHbl (paMUIIMS W WHULUANBI 00y4Yarollerocs, HOMep Tpymmbl U
HOMEp 3a4eTHOW KHIWKKW (y4ueOHBIH mmdp). 3agaydl JOJDKHBI PACIONIaraThCsi B IOPSIKE
BO3pacTaHus UX HomepoB. Ilepen pemieHueMm 3aaauu cienyeT Iepenucarb ee ycioBue. Ha
KOKJIOM CTpaHUIle TEeTpaaud HYXXKHO OCTaBIATh IMOJA IIMPUHOM 2-4 cM Jid 3aMeuyaHuid
npenogasarens. Perenue 3aaay cienyer uznaraTb NoJApoOHO, Jeas COOTBETCTBYIOUINE CCHUIKU
Ha BONPOCHI TEOPHH C YyKa3aHHEM HEoOXOAuWMBIX TeopeM U Qopmyn. K 3amauam
FEOMETPUUECKOTO COJEpKaHusl CienyeT aenarh depTeku. OObsICHEHHS K pEUICHHIO 3ajad
JIOJKHBI COOTBETCTBOBATh 0003HAUCHHSIM, TIPUBEACHHBIM B UePTEXKAX.

Kontponbuas pabora AOMKHA BBIMNOJHATHCA CAMOCTOSTENIBHO, B IMPOTHBHOM CIy4yae
oOyyaroluiicss JUIIAETCS BO3MOKHOCTH IPOBEPUTH CTENEHb CBOEH MOJATOTOBIEHHOCTH I10
uzydaemoil gucnumuinHe. [lomyduB mpopeleH3upoOBaHHYIO pacueTHO-TpaduyecKkyro paboTy,
00yYaromuncs TOJKEH UCTIPAaBUTh OTMEUYCHHBIE MTPEI01aBaTeNIeM OIMOKH W HEJOYETHI.

Ecnu pabGota He 3aureHa, TO B KpaT4allliuii CPOK ClIeyeT BBHIMOJIHHUTH BCE TPEeOOBAHMS
pEeLEeH3€eHTa U MIPEACTaBUTh padOTy Ha MOBTOPHOE PELEH3UPOBAHHUE.

OOyyaromuiicst BBIIOTHSET BapUAHT KOHTPOJBHOM pabOThl, COBMAIAIONIMIA C MOCIEIHEH
uugpoii ero yuebHoro mmudpa (Homepa 3auéTHo KHMKKH). [Ipu 3TOM eciu mpennocienHss
nudpa yuebnoro mudpa ecte yucio Heuernoe (1, 3, 5, 7, 9), To HOMepa 3a1a4 KOHTPOIHHON
pabotel manbl B Tabmume 1. Ecmu ke mpeamocnenuss nmudpa ydeOHOTO mmdpa €cTh YHUCIO
yeTHoe (2, 4, 6, 8) Uiau HOJIb, TO HOMEpA 3a7a4 JaHbl B Tabauie 2. Homep mocnennei mudps
mmdpa ykazaH B IEpBOM CTOJIOIE TaOIHUI.

Tabmuua 1

Ne Howmepa 3a1a4 1711 KOHTPOJIBHOMN paOOThI

y4eOHOTO

mmbpa Nel (mepBslii cemecTp) Ne2 (Bropoii 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 |49 169 |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




Taomuma Ne2

Ne Howmepa 3ama4 1y1st KOHTPOJIEHOH pabOTHI

y4eOHOTO = =

mmubpa Nel(nepBerit cemectp) Ne2 (Bropotii cemectp)
1 11 |31 |51 |71 |91 111 | 131 151 | 1711191 | 211 | 231 | 251 |271
2 12 |32 |52 |72 |92 112 | 132 152 | 172 1192 | 212 | 232 | 252 | 272
3 13 |33 |53 |73 |93 113 | 133 153 | 173 | 193 | 213 | 233 | 253 | 273
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 | 1791199219 | 239 [259 | 279
10 20 |40 |60 |80 |100 |120 | 140 160 | 180 | 200 | 220 | 240 | 260 | 280

3ananus AJs1 KOHTPOJIbHOM padoTsl (1 cemecTp)

B 3agauax 1- 20 nansl Bepmunsl TpeyroasHuka ABC. Haittu:
1) nnmuny cropons! AB;
2) ypaBHeHue cTopoHbl AB;
3) ypaBHenue Boicotbl CD u ee muny;
4) ypaBHEHHE OKPYXKHOCTH, 7151 KOTOpoi BbicoTa CD siBnsieTcst nuaMerpom.
A(-2;1), B(10;10), C(8;-4).
2. A(-4;-1), B(8;8), C(6;-6).
3. A(-1;0), B(11;9), C(9;-5).
4. A(-3;-3), B(9;6), C(7;-8).
5. A(-3;0), B(9;9), C(7;-5).
6
7
8
9

=

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).
10. A(-6;1), B(6;10),C(4;-4).
11. A(3;0), B(-9;9), C(-7;-5).
12. A(0;1), B(-12;10), C(-10;-4).
13. A(4;-3), B(-8;6), C(-6;-8).
14. A(1;1), B(-11;10), C(-9;-4).
15. A(8;-2), B(-4;7), C(-2;-7).
16. A(6;2), B(-6;11), C(-4;-3).
17. A(Q2;-1), B(-10;8), C(-8;-6).
18. A(5;1), B(-7;10), C(-5;-4).
19. A(3;3), B(-9;12), C(-7;-2).
20. A(1;2), B(-11;11), C(-9;-3).
B 3agadax 21-40 naiitu ipeenbl GyHKIAN.

2
21.a) Lim XX +4, B) Lim(\/9x2 42X —3x)

x—>-1 3)(2 +X-2 ! X—>00
2 -
5) Lim—ZZ +x-3. r) Lim 38X,
x> X —4X+3 x>0 1g3X

2 f—
22.a) LimX+—X2' B) Lim(+/2x +1 —/2X);

x>-2x2 —2x -8’




2_
24.2) Lim 2% ~1*+6.
x>2 X°—=3X+2
2x° —x-8
m——

2_
6) Lim 2%~
x>0 3X° + 4X

2
26.) Lim X+
x>-22x° —x-10
x> -3x+1

2_
27.0) Lim X=X +14,
x>7 X° —3X—28
2
6) LimX +9;<+14;
x—o X —3X° —28
2_
28.2) Lim 0¥ ~8*+1
le 4x -1

4 —
6) Lim 15)(3 12x+3 ;
x—0 13X° +12x —10
x> —6X+9

29. a) Lim

x—3 X—3
2_
6) Lim 32( 5x+1;
x=o X +5x+10
30. a) Limw;
X—3 X _9
5 6
6) Limlox : 11x +3;
x=o 22X° +5Xx -4
2_
31, a) Lim—~ 0.
x>4 X° —-16x+16
2_
6) Lim3X2 2x+l;
x>0 4X° 4+ X+3

2
32. ) Lim 2% X3
x>1 3X° +4X -2

r) Lim

r) Lim

B) Lim

ry Lim SM>X
x—0 tg2x

B) Lim(v4x+X* —X)

. 4xcosbx
r) Lim————.
x=>0  §jn 2X

B) Lim(vx* —3x —x);

5xtg2x
x>0 sin? 5x

. 1

B) Lim Ty
) X—>2(x2—4 x—2)
sin 2x

x>0 4XCOS3X

r) Lim

B) Lim(x—+/x* +5x);

2Xtg3x
x>0 sin24x

B) Lim(~v9x® +1—3x);

r) Lim 4sin X.
x—0 2tgx

B) LiT(\/x +1—/x);

2sin? x
x—0 5)(2 '

Xtgx
x>0 1—COS4AX



3 2x-3
6) Lim 2X° —x+1 r) Lim 4x +3 ;
o0 3x% 4 4x -2 x>0\ 4x -1
33. a) Lim w B) Lim—2 gX
X—>24x +11x+6° x-0 5x°
4x+1
6) Lim ﬂ r Limf 221
x>0 5x? 4 4x -3’ x> 2X -3
2
34. a) Lim 3x% +8x— 2, 5) Lim sin 22x;
x—-3 X +X—6 x—0 X
6) Lim w r) Lim(5—2x)x-2.
on 3X° 4 X+2 X2
35. a) L|m2X—+8' B) Limw;
X2 X +X—2 x—0 3X

6) Lim(v9x® +4x —3x);

r) le(x 2)
o X+3

_ X*—6X+9. : _
36. a) &LTw, B) I;Lrg] th4X,
3
6) Lim(2x—+4x*+3x); 1) Lin;;(2x+5)m.
2
37. a) leﬁ' B) Liml_(?ﬂ;
x-5 x? —3x—10 x>0 XSin 3x
6) Limw; r) L|m(2x+3)x+1
x>0 X° —x4+1 x—-1
2 —_—
38. a) Lum—z’; +x-3 B) Lim1—CoS6X.
-1 X° —2x+1 x>0 1—C0S2X
2x-1
6) Lim 3x* +5x+4 r) Lim 5x-1 .
x>0 2x2 — X+ 46 x-={ 5X +4
39. a) leﬂ 5) Lim3N2X.
x5 x? —10x+ 25" x>0 4X
2x+1
6) Lim(Wx2 -1-vx*> +1); 1) Lim(2X+2j .
X—>0 x—o| 2X +1
40. a) Lim X —2X=8.. p) Lim 3NSX.
x>-2 2X% +5X + 2 x-0 sin 7X

55x° —5x+5
m———;
x>< 5x2 +10x —15

B 3amauax 41-60 HaiiTi MPOU3BOAHBIE TAHHBIX (YHKITHIA.

41.a) y =5x° +i—tgx;

Jx

y = Cosx
B) 1+ Sinx’

42.2) y=x* +X—33 +arccosx;

0) y=2"-Cosx;
r) y=LnVx® +4.

6) y= (x2 —1)~ex;



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

)y=—
x+1
1
a) y=2x>-——+¢e*;
Ux
Lnx
)y = v
a) y = 4x? +%/x — Cosx;
eX
®) y_x2—4x+3
a) y=5x"+ 42—i/;;
5) y_arctgx
1+x%
a) y =3x* —arcsinx+—;
Log,x
B) Y= 5
1
a) y=5x*———=-¢e;
4/x
3X
B =
)Y 21
a) y = 4x° +¥/x + 2Sinx;
arctgx
B) y = :
)Y 1+ x°
4
a) y:x3+F—7eX;
B) YZZL;
2X°—4x -3
a) y:x—i4+§/7;
X
tgx
B) Y=
)Y 1

a) y =3x° —X—54+ Lnx;

B) y = X—-3 .

Log,x
a) y = 4x5 +4/x* = Sinx;
B) y = Cosx |

x> +4

a) y:x3+x—15+tgx;

Sinx

B = ,
)Y X —Cosx

r)y=(e-1f.

6) y = (x? +1)- arctgx;
r) y =+/1— Sin5x.

6) y=(1-x?)-arcsin x;
r) y =3 +4f.

6) y = (x* +4)-e%;
5y Lner

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

6) y = (x* +3)- arctgx;
r) y =3¥/sin3x - x°.

6) y=(e"-2)-( - 6x)
ny=372

o) y-{nc-x o)

r) y=31-4x2,

6) y = (x* —3x)- Lnx;

2

r) y=Ln xX+1'
0) y =5" -tgx;

ry= (SinSx - x3)4.

6) y= (x2 +1)- arctgx;
r)y= Ln(x4 —3x2)

6) y = x° -arctgx;

r) Y :(x2 —ezx)s.



54. 2) y=4x5—3i—Ctgx; 6) y=2"-(3x* —x}

3x
B) y :%; Hy= e4—S|n2x.
55.a) y =3x* —g+arctgx; 6) y =2*-Ctgx;
X
B) y=ix; r) y =3/1-Cosbx.
e
56.a) y =X’ +i—Cosx; 6) y= (x3 —5)~ex;
Jx
B) Y= tgxz; N y= Ln(Sin5x—x5)
1-x
57. a) y:2x3—X—14—Lnx; 6) y:(2—x3)oCtgx;
Cosx 4
= ; =(Lncosx+2)".
B Y=1a ) y=( )
58.a) y=x" +X—53+Ctgx; 6) y =3*-Sinx;
1-Cosx 3(y2
= ; =Ln°\x" +4
B Y="7 . r)y (x*+4)
59.a) y=2-3x*+4/x; 0) y=(x3 +3)- Log.X;
arctgx |
B) Y= 5 oy r) y = LnSin5x.
60. a) y=x3—X—55+4X; 6) y:(l—xz)-Lnx;
x* -1 4x 44
= ; =™ -x*).
B) Y Sinx DY ( )

B 3apmauax 61-80 wuccnenoBare JaHHble (GyHKIMM MeTonamMu  AupdepeHnnanbHOro
UCUMCIICHUS M NOCTpouTh uX rpaduxu. Ilpum uccrnenoBanum QyHKIMM clexyeT Hallthu ee
UHTEpBaJIbl BO3pACTaHMs M YOBIBAaHMS M TOYKHM OHKCTPEMyMa, HHTEpBaJbl BBINYKIOCTH U
BOTHYTOCTHU M TOYKH nepernda rpapuka GyHKIUH.

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. —x%®+9x% —24x +18.

y
Y



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 3amadax 81-100 BBIUUCIUTE HEONPEICTCHHbIC HHTETPAJIBI U PE3YJIbTAThl UHTETPUPOBAHUS
npoBepuTh U HEepeHITUPOBAHUEM.

81.a) I(ZX_EJFWJdX;

x° _ .
6) dex, B) IX' Sin2xdx.

82. a) j(4x3 + x_34 - \/;jdx;

0) _[ X)Z((ix4; B) J Lnxdx.

2
83.a) || 5x* ———+e* [dx;
Ao -
0) ISinzx-Cosxdx; B) _[x-exdx.
3 9 4 :
84. a) j(x ——6+\/;dxj,
X

dx

0) IW; B) J'x - Lnxdx.

85 a) | (st +X—23—i/§jdx;

6 ISinxdx_

: B) | x-e¥dx.
Cos?x ) I

86. a) J(ze _2 + ‘{/Fjdx;

X
243 4y -
6) IX°eX+ dx; B)jx~Cosxdx.

87. a) j(10x4+iz—%/7jdx;
X

0) '[ tg3xdx; B) _[Ln5xdx.



88. a) j(4x—%+‘{/§jdx

0) thgZxdx; B) jx~Sin3xdx.
89. a) J(?xe —i—exjdx;
X7
x2dx
0) I2X3 7 B) _[x-Cos4xdx.

90. a) I(3x2+£7+ ! jdx;

x"  Cos®x
0) ICos3x-Sinxdx; B) jx-e“xdx.
9l. a) j[Z\/_——+\/_jdx
3x3dx .
0 ; 3X - Sin6xdx.
) e o |
92. a) I(4J_+3x ——J
o | 2X°0x B) [3LnBxdx
6x’ +2' '
93. a I(6x4—i+10exjdx;
8/x
0) j3Sinx-Coszxdx; B) ijLnxdx.
9.  a) j(gxz—%ﬁ/?]dx
X
2dx

6) Im, B) I(X+2)'exdx.

95. a)J(?x?’ +i0—Wjdx;
X

.[Cszdx; B) IZXZ - Cosxdx.
4Sin“x
%. | (7ox+ig—%/x_2 jdx;
X
6) [2x-e""dx. B) [(3x* +1)Lnxdx.

s, 12
97.  a) j(ﬂx )16 %jdx;



0) ICtg4X dx; B) J(X—Z)-Zxdx.

2
12 1
98. ) || 15x +—+ dx;
0) jx-2x2*2dx. B) I(xz —1) - Sinxdx.
9 3
99. a) ||8x%+— +—— [dx;
6) j(10x+4)15dx; B) I(x—l)-Cos3xdx.
100. a) | (10x2—%+ 3 jdx;
x  SIn“x
2dX . 2 AX
6) -[(5x+1)' B) [(x*—4)-4%dx.

B 3agayax 101-120 Bbraucnuth miomans GUrypbl, OrpaHUYeHHON YKa3aHHBIMU JIMHUSMHU.
Cnenarb 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 3amauax 121-140 pemuth cucteMy JTMHEHHBIX ypaBHEHH MeTogoM Kpamepa u crienatb
MIPOBEPKY.

2x—y+2=2, 2X—-y+12=3,

121, {3x+2y+2z=-2, 131. <3x+2y+2z =4,
X—2y+z=1. X—y+4z=2.
2X—-4y+3z =1, 2x—-3y+2-2=0,

122. {x—-2y+4z=3, 132. <x+5y—-4z+5=0,
3X-y+5z=2. 4x+y-3z+4=0.
X+2y-3z=5, 2X—4y+9z =28,

123. <2x-y-z=1, 133. {7x+3y -6z =-1,
X+3y+4z=6. 7X+9y—-9z =5.
3x+2y—-2=0, X+2y—-2=1,

124, 2x-y+3z=0, 134, < —3x+y+2z=0,
X+y—-z=0. X+4y+3z=2.
X+2y—-3z=1, X+2y—-2=2,

125, {2x+3y+1z =4, 135. {2x -3y +2z =2,
3X+6y—-z=3. 3X+y+z=8.
X+y+z=1 X+y+z=a,

126. <2X+y+z=2, 136. s X—-y+z=3s,
3X+2y+2z=3. X+y—-zZ=c.
2X-y+2=3, X—-Yy+z=a,

127. <{3x+2y+2z =4, 137. <x+y—-2=s,
X—-y+4z=2. -X+y+zZ=c.
2x+y+z=1 X+2y+17=4,

128. <3x-2y+2z=-17, 138. <3x -5y +3z =1,
X-3y—-z=-2. 2X+7y—17=8.
3X+2y+z =5, X+2y:10’

129. X+y—z=0, 139. {3x+2y+12 =23,
4x —y +5z =3. y+2z=13.
3X+2y+12=5, 3X+4y =11,

130. {x+y-z=0, 140. <5y + 6z = 28,
4x—-y+52=3. X+2z2=T.

3agaHus 1J151 BHINOJHEHUSI KOHTPOJIbHOM padoThl Ne2

KontponbpHass paboTa cCOCTOMT M3 TpeX 3ajay, NMPU BbHIMOJIHEHUH KOTOPHIX, OOydYarolIuiics
BBIMIOJHSET pacyeTHyl0 U rpaduueckue yacTu. OOydarommuiics BBIOJHAET TOT BapUaHT
KOHTPOJILHOM paloThl, KOTOPBIA COBIaAaeT ¢ mnocieanel uugpoit ero yuebnoro mmudpa. [pu
ATOM, €ClIi Tpennocnentss nudpa ydedbHoro mmdpa ectp yucio nHeuernoe (1,3,5,7,9), To
HOMeEpa 3a7ay JUIs COOTBETCTBYIOILEro BapuaHTa JaHbl B Tabmuue 1. Ecnu mpennocnemusis
muppa yuebHoro mmuppa ectb uyHucao dYerHoe (2,4,6,8,0), To Homepa 3amad JUISL
COOTBETCTBYIOIETO BapHaHTa JaHbl B Tabnuie 2.



Howmep Tabmwmia 1
BapHUaHTa Howmepa 3agau
1 1 21 41
2 2 22 42
3 3 23 43
4 4 24 44
5 5 25 45
6 6 26 46
7 7 27 47
8 8 28 48
9 9 29 49
0 10 30 50

Pemmts 3amayn 1-10.
B crage N kopoB. Yo0il Kaxao0W M3 HUX Ha MPOTSHKEHUU HEKOTOPOTO BPEMEHH MOXKET
NPEBBIIATh YCTAHOBJICHHYIO HOpPMY C BepositHOCThIO 0,45. HaiiTu BeposSTHOCTH TOTO, YTO B
HEKOTOPBI MOMEHT BpEMEHH YO0l OyleT MpeBhIaTh HOPMY y: @) M KOpoB; 0) He MeHee M, U

He 0ojiee M, KOPOB; B) XOTs Obl Y OJJHON KOPOBBHI.
n=100; m=50; m, = 20;
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.

© 00Nk wDdE

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

m, =60.

Howmep Tabmanma 2
BapHUaHTa Howmepa 3agau
1 11 31 51
2 12 32 52
3 13 33 53
4 14 34 o4
5 15 35 55
6 16 36 56
7 17 37 57
8 18 38 58
9 19 39 59
0 20 40 60

B 3amagax 11-16 mnpeamomaraercsi, 4YTO NPOMEPHl TEJIOK SBISAIOTCS HOPMAaJIbHO
pacnpeneseHHbIMU ClTydYallHBIMM BEJIMYMHAMM C 3a/laHHBIMM MapameTpaMu a U o . TpeOyercs
OTpeNieNUTh: 1) MPOLEHT >KUBOTHBIX, /Ul KOTOPHIX BEJIMYMHA Mpomepa OyneT NMpHHAIexaTb
3a/laHHOMY MHTEpBaly; 2) Tuana3oH U3MEHEHUsI TpoMepa.

Howmep [Ipomep X (cm) a o Hurtepan

3a7a49u
11 BricoTa B X0uke 117 5,4 (110;120)
12 Kocas anuna TynoBuina 131 10,8 (125;135)
13 ['ny6una rpyau 58,8 3,6 (55;62)
14 [Iupuna rpyau 487 48 (45;52)
15 Oo6xBar rpynu 172 8,4 (170;180)
16 OO0xBar msIcTH 16,4 4.8 (15,22)

B 3amagax 17-20 mpeamonaraeTcs, 9To >KHBas Macca TeJoK X (Kr) pacmpesesieHa 1o
HOPMaJTbHOMY 3aKOHY C 33JJaHHBIMU IMapaMeTpaMu a U o .. TpeOyeTcs OnpeneanTh: 1) MpoueHT
JKUBOTHBIX, JJI1 KOTOPBIX KUBasi Macca OyJeT 3aKI04YeHa B YKa3aHHBIX IMpeaenax; 2) Auana3oH
VM3MEHEHUS )KUBOUW MacCCHhI.

\ Howmep

\ Bospact (mec.)

a__|

o

‘ HurepBan




3aJa4u

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 3amauax 21-40 3agansl pe3ynbTaThl o0cinenoBanus. Tpedyercs:
1) crpynmupoBaTh JaHHBIC BapUAIIMOHHBIA PSII M TMOCTPOMTH THCTOIPAMMY

OTHOCHUTEJIbHBIX YaCTOT;
2) HaWTH BBIOOPOYHYIO CPEIHIOI, BBHIOOPOYHYIO JMCICPCHIO, CPEIHEE KBaJpaTUIeCKOe

OTKJIOHEHHE;
3) ¢ HagekHOCThIO 95% yKa3aTh JOBEPUTEIbHBI HMHTEpPBAJI JJIS OLCHKH TCHEPaTbHOM

cpenHen X, .
O6cnenoBano mo Becy (kr) 20 kponukoB. Pe3ynbTaThl 00cae0BaHus npeacTaBicHsl B Tabmuie
1.
Tabmuua 1

Ne Ne 3araun

21 22 23 24 25 26 27 28 29 30
1 3,1 55 3,2 6 4,8 55 6,2 4,6 47 3,7
2 4,2 5,9 3,8 4,5 54 4,7 5 34 55 4,2
3 5 7,5 4,1 47 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 5,3
5 6,4 34 4,3 5,2 55 4,7 5,2 5,9 6 5
6 5,3 572 5,6 3,8 5,2 57 6,3 4,3 5,8 7,2
7 3,8 4,3 6 4,3 6,4 5,5 5,3 47 4,6 6,4
8 51 4,7 5,7 4,3 6,7 6,5 4,5 54 51 5,6
9 4,9 5,8 4,5 51 5,8 59 57 5,3 3,3 4,8
10 54 6,8 5 5,7 54 54 4 6,7 47 6,3
11 5,9 4 6,7 6,3 47 4,8 6 53,1 54 5,7
12 6,5 5,7 5,3 4,8 3,3 54 4,5 4,2 6,5 3,2
13 55 4,5 54 5,6 51 4,9 4,7 5 55 3,8
14 57 5,3 4,7 6,4 4,6 3,8 57 4,6 5,7 41
15 47 6,3 4,3 7,2 5,8 55 5,2 6,4 47 4,3
16 5,6 52 59 5 6 52 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 51 7,1 51 5,2 6,7 4,3 4,9 7,3 6
19 4,7 5 3,4 4,2 55 5,8 51 51 47 5,7
20 55 6,2 4,6 3,7 47 54 5,7 54 55 4,5

O6cnenoBano no Becy 20 TeIsAT XOIMOropckux nomeceil. Mx »xuBas macca npu poxxaeHuu (Kr)

npencrasieHa B Tabmure 2.

Tabmanma 2

Ne Ne 3agaun

31 32 33 34 35 36 37 38 39 40
1 27 43 39 36 26 28 32 37 28 33
2 32 26 30 36 35 37 31 27 23 36
3 31 35 30 28 45 35 28 31 26 31
4 32 45 36 31 26 40 33 28 34 28
5 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 3amauax 41-60 TpeOyercs:
1) Haiftu ko3pduIUeHT KOppesIuu U clelaTh BbIBOJ O TECHOTE W HAMPABICHUM JHUHEHHOMN
KOPPEJSIIIHOHHOM CBSI3U MEKIY MTPU3HAKAMU;
2) cocTaBUTh ypaBHEHUE NPSIMOU perpeccuu;
3) HaHEeCTH Ha YEePTEIK UCXOIHBIC JJAHHBIC H MOCTPOUTH MOIYICHHYIO IPSIMYIO PETPECCHH.
B Tabnune 3 mpencraBieHbl AaHHbIE O AnuHE Tymd X (cM) U TonmuHe mmuka Y (Mm) amns
CBHHEW Pa3JINYHBIX ITOPOJ.
B Tabnune 4 npencrasieHs u3mepenus y 10 tensT no riryoune rpyad X (CM) U KHMBOM Macce
Y (xr).

Tabmuua 3

Ne Ne 3agaun

41 42 43 44 45 46 47 48 49 50

97 93 104 95 102 98 92 98 102 96
35 36 31 36 32 32 37 35 32 35

104 101 98 90 95 96 95 103 99 93
31 31 35 37 37 35 36 30 33 36

103 95 100 103 97 99 100 101 96 101
32 34 32 32 35 34 31 32 34 31

98 97 102 104 98 100 96 95 101 100
34 35 31 31 34 31 36 36 34 30

101 102 99 89 94 102 94 97 97 90
30 30 32 37 37 33 35 33 35 38

102 94 97 97 90 102 102 93 97 104
33 35 33 35 38 32 30 36 35 31

100 96 95 101 100 95 95 101 104 98
31 36 36 34 30 37 36 31 31 35

99 100 101 96 101 97 90 95 103 100
34 31 32 34 31 35 37 34 32 32

96 95 103 99 93 98 103 97 98 102
35 36 30 33 36 34 32 35 34 31

98 92 98 102 96 94 104 102 101 99
32 37 35 32 35 37 31 30 30 32

<X XLXIX<IXI< XXX X< X< X[<XX

Tabmanma 4




Ne Ne 3agaun

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

< XXX X <X KX <X X|<XX[K<X[<XX

Jnst 3ammThel  KOHTPOJIBHOM pabOThl  OOyYaromIMMCSi HEOOXOJWMO TMOATOTOBUTCS IO
BOIIpOCaM:

1. DnemeHTH KOMOMHATOPUKHU. Pa3menienns, nepecTaHOBKH, COUCTAHMUS.

2. OcHoBHblE TMOHATUS Teopun BeposiTHOocTed. CoObITUS W MX KiIaccuuKanus.
OTtHocuTeIbHAs YaCTOTa COOBITHS U €€ CBOWCTBA.

3.BeposTHOCTB COOBITHS U €€ CBOICTBA.

4. Teopema CIIOKEHHS BEPOATHOCTEH. Y CIIOBHAS BEPOSITHOCTh. 3aBUCUMBIEC M HE3aBUCUMBIC
COOBITHS.

5. IloBropueie He3aBucumble wucnblTanus. @Dopmyna beprymm. Ilpumepsr  u3
CEIbCKOXO35MCTBEHHONW NpakTUKH. JlokanpHas Teopema Myaspa — Jlamuaca, mHTerpanbHas
teopeMma Jlammaca. ®opmyna Ilyaccona.

6. Ilomsatme  cnywaitHo  BenuuuHbl.  [Ipumepbl  ciaydaliHBIX ~ BEIMYMH B
CEJIbCKOXO3SMCTBEHHOM  Npou3BOACTBE.  JluckpeTHast  ciydaiiHas  BeJIMYMHA.  3aKOH
pacpeneneHus, YACIOBbIC XapaKTEPUCTUKH JUCKPETHOM CIy4alHON BEJIMYMHBI U UX CBOMCTBA.
BeposATHOCTHBIN CMBICT MAaTEMAaTUYECKOTO OKUIAHMS.

7. HenpepbiBHasg ciy4yaiiHas BenuunHa. DyHKIOUA pacnpeneineHus U €€ CBOMCTBA.
II10THOCTH BEpOATHOCTEN U €€ CBOKCTBA.

8. UYucioBble XapaKTEPUCTHKU CIIy4YallHbIX BEJIMYMH: MaTEMaTHUECKOE OXHUJaHUE U
JICIIEPCHSL.

9. HopMmanbHblli 3aKOH paclpeieineHuss U €ro mnapameTpbl. BeposTHOCTh momnanaHus
HOPMAaJIbHO paclpeaeaéHHON CTy4ailHOM BeJIMUMHBI B 3aJJaHHBIN HHTEpBa. [IpaBuiio Tpéx curm.

10. 3agaun MaTeMaTHYeCKOHl CTAaTUCTHKH. [eHepaibHasi COBOKYIHOCTb M BBIOOpKA.
CnocoObl  0oTOOpa CTAaTUCTMYECKOTO MaTepuajga W ero TpynnupoBku. CrTaTUCTHUECKOE
pacripefielieHie, €ero TreoMeTpuyeckoe u3o0pakeHue. BpIOOpOUYHBIE — XapaKTEPUCTHUKH:
BbIOOpOYHAsl CpedHsisi, BBIOOpOYHAs JUCHEPCHs, BHIOOPOYHOE CpelHee KBaJpaTHuecKoe
OTKJIOHEHHUE, MOJIa, MeInaHa, KOA(PPHUIIMEHT BapUalUH.

11. KoppensuuoHHbI aHanu3: BBIOOPOUYHBIN KO3(PPUIMEHT KOppensiuuu, BbIOOPOUHBIE
YpaBHEHHUs JIMHEHHOW perpeccuu. KoppensnuoHHOe mojie, SMIMpPUYECKass M TEOpETHYECcKas
JIMHUU PETPECCUMN.




IIpoueaypa oueHuBaHUSA

KonTponbHast paboTa BBINONHSETCA CTyJIEHTaMH 3a04HOM (popmbl 00ydeHHUs B JOMALTHUX
ycnoBusx. ['oToBas paboTra mpenocTaBiseTcss Ha NPOBEpKY mpenopaaBatento. Eciam ona
BBIMIOJITHEHA BEPHO, TO IpernojaBaTelb Ha3HAayaeT BpeMs [Uisi ee 3aluThl B (dopme
cobecenoBanus. Ecnmu B paboTe MMEIOTCS 3aMeyaHHs, TO OHA BO3BpAIACTCA CTYAEHTY Ha
IopaboTKY, B MOCEICTBUU padOTa 3alUIIAETCS.

OO6yuatonmest 3204HOM (HopMbI 00yUeHHs 32 KOHTPOJIbHYIO paOOTy BBICTABIISETCS OLEHKA
«3a4TEHO/HE 3aUTEHOY.

Kpurtepuu oueHku

Onenka «3auyTeHO» BBICTABIIAETCS B CiIydae, €CJIM KOHTPOJbHAs paboTa BBINOJIHEHA IO
CBOEMY BAapHUAHTy, JOMNYLIEHO IO KaXJ0W 3agadye 10 OJHOM  HECYLIECTBEHHOU
(apudmeTnveckoii) ommOKe W B OAHOW 3ajade JOIMyIIEHA OJIHA CYIISCTBEHHAas OIIMOKa
(HampuMmep, HEMPaBWIBHO BHIOpAH METOJ PEIICHUs 3aJauu); IPUBEICHBI TaOIHUIBI U rpaduKwy,
TpeOyromuecs sl MOsSCHEHUH 3a1a4.

Onenka «He3auer» BbICTaBisieTCs B Cily4yae, €CJIM KOHTPOJIbHAsg paboTa BBIIIOJIHEHA HE
[0 CBOEMY BapUaHTy WM JOMyIIeHO Ooyiee yeM B OJHOM 3ajade MO OJHOW CYIIECTBEHHOMN
OmMOKe WK HE MPUBEICHBI TAOIUIIBI U TpaduKH, TPEOYIOIIHMecs s MOSCHEHNH 3a/1a4.

4. KoMIuIeKT 3aJaHMii 1J151 pacuyeTHO-Tpaguveckoil padoTbl
Tema «Ilpumenenue npou3e00HOIl K UCCEO06AHUIO CEOUCME (YYHKUUU 0OHOI NEPEMEHHOU U

nocmpoenuto cpaguxar» (1 cemecmp)

OcHoBHo#l 1enpro PI'P gBisercs OBJIQJICHHME METOJaMM MaTeMaTHYSCKOro aHaju3a,
HABBIKAMU CAMOCTOSTEIbHOM PaboThlI.
Coaepxxanue padoTbl
1. I3y4uTh TEOpUIO JaHHON TEMBI.
2. CaMOCTOSITENIbHO TNPOBEPUTH CTENEHb YCBOEHUS TEOPUU C IOMOIIBI0 MPEATIOKEHHBIX
BOIIPOCOB.
3. Pazobpatbcs B pa300paHHOM pelIeHUH MPEII0KEHHBIX 3a/1a4.

4. VccnenoBaTh CBOMCTBA (PYHKIIMU OJHOW NIEPEMEHHOM U MOCTPOUTH €€ TPpauK 110 TUTaHY:

1) HaiiTu o6nacTh onpeneneHus QyHKIUH.

2) uccienoBath GyHKIUIO HA YETHOCTD (HEUETHOCTD).

3) uccnenoBarh GYHKIUIO HA IEPUOTUIHOCTb.

4) yka3aTh MPOMEXYTKA MOHOTOHHOCTH (DYHKIMU M HAUTH €€ TOUKH IKCTPEMYMOB.

5) HaiiTu TOYkM mepernba rpaduka (yHKIMU. YKazaThb NPOMEKYTKH BBIMYKIOCTH,
BOTHYTOCTH.

6) HaliTH ypaBHEHHUS BEPTHKAIBHBIX W HAKJIOHHBIX ACHMIITOT, UCIIOJIB3Ys YCIOBHS IS
CYLIECTBOBaHMS ITHX aCUMITOT.

7) MOTOJIHUTENIbHBIE TOYKH JIUIs 00JICe TOUHOTO TIOCTPOCHHS TrpaduKa.

8) moctpouts rpaduK GYHKIHH.
dopma oTyera:
1.IlpeacraBnenue paboTHI 1O YKa3aHHOMY B METOJIMKE 00pasiry.
2. CaMOCTOSTENTbHOE H3YYEeHHE TEOPETHYECKOro MaTepualia ¢ IOMOIIbI0 MpPelaraeéMbIx
KOHTPOJILHBIX BOTIPOCOB.
3. YcTHOE cobecenoBanue o pabdoTe.

BapuanTbl 3a1anui
[TpoBecTu momHOE UcCen0BaHie (PYHKIIMUA U TIOCTPOUTH TpadukK.
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Bonpocsl qis 3ammtsl PI'P (1 cemectp)
Ha3zoBuTe npu3Haky NOCTOSHCTBA (DYHKIIHH.
Kakas @yHk1ms Ha3bIBaeTCs BO3pacTaromiei?
Kakas ¢yHK1Ms Ha3pIBaeTCs yObIBatoOIIen?
CdopmynupyiTe 10CTaTOUHbIE MPU3HAKA BO3pAacTaHUs U yObIBaHUS (YHKIIHH.
Kakue Touky Ha3bIBaIOT KPUTHUECKUMH TOUKAMU (QYHKIINHU?
HazoBure nocraTounble NpU3HaKu SKCTpeMyMa (QYHKIIMH.
Kakue Touku Ha3bIBAIOTCS TOUKaMH dKCTpeMyma?
Kakas xpuBasi Ha3pIBa€TCs BBITYKJION?
Kakas xpuBast Ha3pIBaeTCsl BOTHYTON?
Kak HaliTu uHTEpBasIbl BBITYKIOCTH U BOTHYTOCTH KPUBOW?
Yro HazbIBaeTCs TOUKON mepernda KpuBou?
ChopmynupyiTe MOCTATOUYHBIA MPU3HAK CYIIECTBOBAHUS TOYKHU Mepernda KpUBOM.
Yro takoe acuMnToTa GyHKIMKU? Buabl acHMOTOT.
Kak HaiiTu BepTHKaJIbHYIO, HAKJIOHHYIO0, TOPU30HTAIbHYIO aCUMITOTY?
Kak naiiTu Touku nepeceuenus rpapuka QyHKIUN C OCIMUA KOOpAUHAT?
Kaxkas ¢pyHkius HazpiBaeTcs 4€THOM, HEUETHOM, QyHKIIUEH 001Iero Buaa?
Yro Takoe 001acTh onpeaeneHust GyHKIuu?
Kaxk naiitn HanOospiiiee 1 HauMeHbIee 3HaYeHne QYHKITIH?
Kakue ¢pyHKIMN Ha3bIBAIOTCSI MOHOTOHHBIMU, IEPUOANYECKUMU?
HazoBute cxemy nccienoBanust GyHKIUU U IOCTPOESHHUS ee rpaduka.

CoNoOARWNE
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PI'P «Illepeuunas oopabomka pe3yiomamoe Haob1100eHUA MEMOOOM
mamemamuyeckoil cmamucmuxu. Ouenka napamempos «HOPMAIbHO20» PACnpedeneHus)
ConepxaHnue pabOThI:
1. I'pynnupoBKa JaHHBIX B BAPUALMOHHBIN pAJl U NPEJICTABICHUE B BHUJIE AMIIMPUUYECKON
GYHKIIUM pacipeesieHusl.




2. I'paduyeckoe wu300pakeHWe BapUAIMOHHOTO psAla W IMIOUPUYECKOW (PYHKIIUH
pacnpeneneHus.
3. BpluncieHne OCHOBHBIX YHCIIOBBIX XapaKTEPUCTUK BHIOOPOYHON COBOKYITHOCTH.
4. OmpeneneHue TpaHUI] HCTUHHBIX 3HAYECHUN YHCIOBBIX XapPAKTEPUCTHUK, H3ydaeMOMH
CIIy4ailHOM BEJIMYMHBI C 3aJaHHON HAJIEKHOCTHIO.
5. CopepxarenpHasi MHTEpIPETAlUs PE3yJbTAaTOB IMEPBUYHONH OOPaOOTKH TO YCIOBHIO
3aJlauH.

Bapuant Ne 1

Jlan pa3Mep pacxofoB 00y4aronuxcs 3a AeHb B pyoO.

10 15 13 5 13 5 11 7 13 7 7 9 11
) 7 5 7 9 11 17 &) &) 9 11 9 11
5 13 11 5 9 13 9 5 13 9 9 15 7
7 3 11 3 9 15 11 3 9 17 3 13 5
5 3 9 17 15 9 5 11 9 13 11 15 3
9 7 15 9 9 7 S 7 &) 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

I[aHO CIKCHCACIIbHOC BPEMsI, 3aTpa4YrBACMOC O6y‘laIOH_II/IMC$I Ha INOAT'OTOBKY K 3aHATHUAM B HaCaX.

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
JlaHo uncio nmocenieHui AUCKOTEK 00yUYaloIUMUCS B TEUCHHE MEcCsIIIa.

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

JlaHo YKCcI0 MPONyCKOB 3aHITHI 00YYAIOITNXCSI 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 |13 |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 [13 |9 11 |11

11 |11 |13 |11 |17 |5 13 |13 |9 9 13 |9 15 [13 |5




Bapuant NeS

Jlano uncno 3aboeBanuii ckoTa Ha pepmax.

4 6 12 8 14 8 14 12 14 16 12 8 6 10 12
10 12 8 8 14 4 10 8 6 8 8 14 10 8 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

Jlana BemM4rHA rOJIOBOTO Y1051 OT (DYPasKHOUM KOPOBHI B KT.

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

Jlana >KMpHOCTh MOJIOKA KOPOB B UE€PHO - MECTPO MOpoibl B %o.

3,15 | 385 365 |325 (335 [345 355 |35 |365 |385 |397 |3,67 |3,27
358 |361 |37 |317 [385 [363 |328 [341 342 | 351 |351 |3,62 |3,76
321 1345 343 |351 [359 [363 |3,77 |319 336 |365 |323 |347 |3,46
3,77 1315 337 |363 [335 [345 |367 [352 |351 |365 |3,75 [398 |375
345 | 345 |356 |365 [3,76 [3,16 |335 |368 |335 |344 |346 |357 |3,67
3,36 | 3,69 335 |345 [347 [356 |368 |[3,73 |355 358 |397 |3,75 |3,67
3557 | 358 355 |342 [341 [357 |39 [385 |365 [395 385 |365 |3,65
3,65 | 365 [365 |33 |345 |355 [3,67 |3,35

Bapuant Ne 8

JlaHo 4Kcno JOWIBHBIX anmnapaToB Ha (pepMax XO3sHICTB B IIT.

14 |7 15 |16 13 14 116 |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 14 118 |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

Bapuanrt Ne 9

JlaHa nnuHa Tynosuma kpoJukoB nopoast [un - Hnuia

10,5 12,3 18,3 141 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 17,4 154 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 14,1 154 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 15,1 144 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

JlaHo 4KcIIo ANl HAa OJIHY KYPHUIYy-HECYLIKY B IO/l B LIT.

218 292 270 2178 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
BapuanTt Ne 11

Jlan Hayoi Ha oHY GypaskHYIO KOpPOBY 10 TIOMEHCKOMY pailOHY B K.

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 BeJIMYMHA CYTOYHOI'O IIPUBECca KPYIHOIO pOratoro CKoTa B X03HCTBax 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
BapuanTt Ne 13

Jlana »xuBas Macca TEJsT B KI.

18,5 26,7 31,1 26,5 36,5 37,4 37,1 28,5 27,5 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
355




Bapuant

JlaHO YuCI0 ULl HA OJIHY KY

Ne 14

UIY-HECYLIKY B IOl IIT.

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 2178 267
390 261 300 295 293 281 295 235 270 295
Bapuant Ne 15

JlaHO KOJIMYECTBO IeMOIJIOONHA B KPOBH JKUBOTHBIX.

4 16 14 6 8 10 8 12 13 8 &) 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 NIPUBEC JIOIIAEH 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

JaHo uucio 3a0oneBaHuii cKoTa Ha hepmax.

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 4ncIo AUl Ha OJHY KYPUIY-HECYIIKY B I'OJ1 B IIT.

218 292 270 278 230 235 266 265 242 225

290 240 269 235 250 2178 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 Hayoii Ha oJHY QypaskHYIO KOpPOBY 10 TIOMEHCKOMY 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 | 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 BeJIMYMHA CyTOYHOI'O IIpUBEca KPYIMHOTO poraroro cKoTa B X03siicTBax 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

®Popma oryera:
1. IIpencraBnenue paboThI 110 YKa3aHHOMY B METOJMKE 00pasIy.
2. [Toxrororka k 3ammute PI'P mo Bonmpocam:
1. Yro sBAsieTcs MpeAMETOM U METOJIOM MaTeMaTHUYECKOM CTAaTUCTUKU?
2. Kakwue ocHOBHBIE 3a/1a4H peniaeT MaTeMaTHIeCKasi CTAaTUCTHKA?
3. B KakoM COOTHOIIEHHUM HAXOJUTCS MaTeMaTHuYecKas CTAaTUCTHKA C TeopHuen
BEPOSITHOCTEN?
Kakast COBOKyIMHOCTb Ha3bIBa€TCs FeHePAIbHOM (BBIOOPOUYHOIN)?
B yem cyTh BIOOpOUHOTO MeTOa?
B yem 3akio4aroTcs OCHOBHBIE TPEOOBaHUS K BRIOOpKE?
Kakast BBIOOpKa Ha3bIBAETCS PENPE3CHTATUBHON ?
Kakue cioco6s! popmMupoBaHusi BBIOOPKHU BbI 3HaeTe?
Koraa BeiO0Opka Ha3bIBaeTCs IOBTOPHOM (OECIIOBTOPHOI)?
10 Kakas BeIOOpKa cuuTaercst Majiol, cpeiHel, 00IIbII0i?
11. Kaxue BapuanioHHbIE PSJIbl BBl 3HaETE?

©ooN R




12.
13.
14.

15.
16.
17.
18.

19.

20.
21.

22.
23.
24,

25.
26.

217.
28.
29.
30.

31.

32

MO>KHO JT OT TUCKPETHOTO Psijia MePEeUTH K HHTEPBAILHOMY M HA000pOT?

OT 4ero 3aBHCHUT YKMCIIO UHTEPBAJIOB I'PYNIUPOBKHU ?

Kak ot mpocroil craructudyeckoi TaONUIbI JaHHBIX MEPEUTH K BapUAIHIOHHOMY
psiny?

Kak rpadudeckn n300pa3uTh AUCKPETHBIA (HENIPEPHIBHBIN) BApUAITHOHHBINA PS?
Uro onpeznensieT smnupudeckas GyHKIUS pacrpeaesieHus ?

KakoBbI CBOMCTBA SMIUPUYECCKON PYHKIIUN pacupeneacHus?

Kak HalTH BEpOATHOCTH NONAJAHUS CIy4alHOW BEJIMYMHBI HA 33JlaHHBIM Yy4acCTOK,
€CJIM U3BECTHA AMIUpUYecKas QyHKIUS pacipeneaeHus ?

Kak BbIUMCIUTB IUCHEpCcHIO (CpeaHee KBaApaTHUECKOe OTKIOHEHUE) BRIOOPOUHOM
COBOKYMHOCTH?

Uro xapakrepusyeT Kod(GUIIHMEHT aCHMMETPUH M KaK OH BBIYUCIIACTCS?

Kakme  MeTonpl  BBIYMCIEHHUS  YHCIOBBIX  XapaKTEPUCTUK  BHIOOPOYHOMN
COBOKYITHOCTH BbI 3HaeTe?

Kaxk ynpocTuTs pacuer YMCIOBBIX XapaKTEPUCTUK?

Kakoe uncno npuHuMaeTcs B KauecTBO JIOKHOTO HYJIs?

[To xakuM opmysaM OT YHCIOBBIX XapPaKTEPHUCTUK, BHIYMCICHHBIX B YCIOBHBIX
BapHaHTax IMPOU3BOJUTCS IEPeXoJ] K UHUCIOBBIM  XapaKTEepUCTHKaM B
NepBOHAYAJIbHBIX BapUaHTaX?

Kakas orienka Ha3pIBaeTCsI TOUCTHOM ?

Uto sBIsETCS TOUEUHOM OIIEHKOM reHepanbHOM cpeHel (reHepalbHOM TUCIepCun,
TFeHEPaIbHOIO CPEIHEKBAIPATHUECKOIO OTKIIOHEHHUS)?

Kakas ouienka Ha3bIBaeTCsl HHTEPBaIbHON?

Kakoii nHTEpBall HAa3bIBACTCS HAJC)KHOCTHBIM ?

Kaxkast BeposiTHOCTh Ha3bIBAETCSl JOBEPUTEIBHOM, HAZIEKHOCTHON ?

[To xakuM QopmynaM HaxXOJUTCS HAIEKHOCTHBIM HWHTEpBAJ sl TeHEPaTbHOU
CpeIHEeN U reHepaIbHOTO CPEAHEKBAAPATUYECKOIO OTKIOHEHUS?

.O'B

Jn

Kak Bemer cebs mnpenenbHas oOmIMOKa

(BeqIMUMHA OTKJIOHEHMSI), €CIIH

HAJIe)KHOCTH YBEITUINBACTCS?
. Kaxk Bezer ce0s npeznenbHast omnoOKa, €Clii YBEIUUUTh 00beM BHIOOPKH?

3. 3amura PI'P.

PI'P «Ycmanognenue 1uHeHol KOPPEIAUUOHHOU CEA3U MeHCOY 08YMA CIYUAUHBIMU
eenuuunamu,
ConepxaHnue pabOThI:

1. 3anucarh UCXOJHBIE JAHHBIE B BUJI€ KOPPEISAIIMOHHON TaOIUIIbI.

2. [IpenBapuTenbHO OLIEHUTH (OPMY CBS3H.

3. BbIIOIHUTS HEOOXOAUMBIE IPOMEKYTOUHBIE PACUETHI.

4. BbuuciuTh BBIOOPOYHBIH KOAPPHUIMEHT TMHEHHONW KOPPENAIMH, YCTAHOBUTh €T0

3HAYUMOCTb, CUJTy U TECHOTY CBSI3H.

5. Beruncnutb ko3 GUIMEHTH JIMHEHHOH perpeccuu. 3anucaTh ypaBHEHUs perpeccuil.

6. Jlatb copepkaTelbHYI0 M TpaUUEcKyr0 HHTEPIPETALNI0 KOPPEISILUOHHOTO U
PErpeCCHOHHOIO aHaIU3a.



Bapuante! 3ananmit

Bapu- CMBICIIOBBIE 3HAUEHUS CITy4alHbIX BEJMYUH Yucnossie
aHTBI 3HAYEHUS
No X Y Talr.
1. |OO6xBaT rpyau >KMBOTHOTO (CM) ’Kuast macca :xuBOTHOTO (%) Nel
2. |Bospact momrocka (T) JlmmHa paKkOBUHBI MOJUTFOCKA (MM) No2
3. |Cuna Hanpapienus BeTpa (6amn) CkopocTh moJiera nTuil (KM/4gac) No3
4. |Temmneparypa Bo3ayxa (C) [IponoIKUTENBHOCTh roJera No4

Uil (9)
5.  |Ynoi Ha GpypakHYIO KOPOBY (KT) Copnep:xanue xupa B MoJioke (%) No5
6. |OTHOCHTENnBHAs BIAXHOCTH Bo3ayXa|lIpomomkuTenbHOCTh ToneTa Ne6
(%)
7. |YnenbHbIA Bec CBUHBIX Tyl (%) Hons xupa B Tymax (%) Neo7
8. |’Kumas macca KOpoB (KT) [TpoayKTUBHOCTH KOPOB (KI/TO) No§
9. |’KuBas macca KOpoB (KT) [TpoayKTUBHOCTH KOPOB (KI/TO) Ne9
10. |Bo3spacrt Tenar (mec.) Cpennsist Macca TensaT(Kr) NelO
11. |Bec 3epHna (T) Hons sxxupa B HeM (%) Nell
12. |KomuyecTtBO u3pacxoJoBaHHBIX Ha|Y0H KOPOB 3a roj (ThIC.J) Nel2
KaX/Iyl0 KOpPOBY  KOHIICHTPATOB
13. [Macca kopoB (kr) VY no# Monoka 3a roj (ThIC.JT) Nel3
14. [’)Kuas macca oBer (Kr) Konngectso OCTPHKEHHOMN Nel4
IepcTH (Kr)
15. |OOxBaT rpyau >KMBOTHOTO (CM) JKuas macca xuBotHOTO (%) Nel5
16. |Bospact momirocka (T) JlnHa paKoBUHBI MOJUTIOCKA (MM) Nel6
17. |Cuna HampaBienus Berpa (6amn) CkopocTb nosiera ntui (Km/4ac) Nel7
18. |Temmeparypa Bozayxa (C) [TponomKUTENTEHOCTD noJsiera Nel8
il (9)
19. |VYnoii Ha GpypaxxkHyr0 KOPOBY (KT) Coneprxanue xupa B Mosoke (%) Nel9
20. |OTtHOCHTENBHAS BIAXHOCTHh Bo3ayXa|l[IpomomknuTenbHOCTh TIoTeTa Ne20

(%)




Nel

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
1 3 4 5 6 7 8 9 10 |HUroro
Y
11 1 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
Htoro 1 6 14 20 30 31 21 10 5 141
Ne3
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
Htoro 2 7 12 a7 29 3 100
Ned
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
Htoro 2 7 19 45 24 3 100




No5

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
Htoro 9 21 10 11 3 1 55
No6
X 15 20 25 30 35 40 Hroro
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
No§
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
NelO
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
X| 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 35 27 4.2 37
3.3 27 3.9 38 3.8 33 3.7 36
35 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 35 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 3 1 5
132 1 1 2
133 1 1
Hroro 2 5 9 12 12 7 3 50
Nel5
1 3 4 5 6 7 8 9 10 |Hroro
Y
11 1 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 1 6 14 20 30 31 21 10 5 141




Nel6

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
Nel7
X 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
Htoro 2 7 19 45 24 3 100
Nol8
X 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




Ne20

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
®Popma oryera:
1. IlpencraBienue pabOTHI IO yKa3aHHOMY B METOJIMKE 00pa3ily.
2. IlogroroBka k 3amute PI'P no Bonpocam:
1.Yrto noHuMaeTcs moJ KOpeasiuOHHON 3aBUCUMOCTHIO?
2.B 4eMm 3aKiIr04aroTCs B OCHOBHBIC 33/1a4H KOPPEISIIMOHHOTO aHan3a’?
3.Jatp ompenenenue kodp@HUIMEHTA JUHEHHOW KOpPpEISLIHMH TEeHEePabHOU
COBOKYITHOCTH.

4.Tlo kako# opmysie HaXOIUTCA KOIPOHUIIMEHT JTUHSHHOU KOPPEISAINH BEIOOPOYHOM

COBOKYITHOCTH?

5.Kakumu cBoiicTBamMu 001a1aeT BBIOOPOYHBIN KOI(DPUIIUEHT KOPPEIISIIIU?

6.B

KakKux IMpenenax HU3MEHSIOTCA BBEIOOpOYHOTO KO3 ummeHTa

KOppeJIsiuu ?

3HA4YCHUA

7.Kak onpenenuTs HAPaBICHHOCTb CBSI3U?
8.Kak omnpenenuTs TECHOTY CBS3H?
9.Kakoit 6yzaet cBsi3b, ecnu F,==1; r,=0?

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.

Kak onpenenuts 3Ha4UMOCTh BEIOOPOYHOTO KOA(PPHUIIMEHTA KOppesiuun?

Kak HaliTu KpuTHUECKHE TOYKH MPU MAIBIX (OOJBIINX) BEIOOpKaAX?

Jliig yero omnpenensercs 3HaYUMMOCTb BHIOOPOYHOT0 KOA(PPHUIIMEHTA KOPPETsIIUu?
Kaxk HaiiTi ommOKy BBIYUCIIEHUS BRIOOPOUHOTO KOA(PHUIIMEHTA KOPPETALIIH?
Kaxoil Bug umeeT uHTEpBasibHas OlleHKa KO3 duIeHTa JIMHEHHON KOppeasuuu
TrE€HEPAIILHON COBOKYITHOCTH?

MoOXHO JM € TMOMOIIBIO JOBEPUTEIBLHOTO HHTEpBala CYIUTh O 3HAYUMOCTHU
BBIOOPOYHOT0 KO3 PUIEeHTa Koppensuuu?

Kak omnpenensercs TecHOTa CBSA3M IPU  KPUBOJIMHEHHOM KOPPEJSLIMOHHON
3aBUCUMOCTH?

Uem oTiinyaeTcst KOPpEISALUUOHHBIN aHAIN3 OT PErPECCUOHHOr0?

PaBHompaBHbI 11 Tpu3Haky X U Y B pErpecCHOHHOM U KOPPEISLIMOHHOM aHain3e?
Kak nocTpouTh 3MINUpHYECKyIO TUHHUIO PErPEecCUu’?

Ha ocHoBe kakoro Merona HaxOJATCS HEU3BECTHBIE IMapaMETpbl ypaBHEHUS
JIMHENHOM perpeccun’?

BeiBecTn cucTeMy HOpPMaIbHBIX YpaBHEHUN MJI HaXOXJIEHUS HEU3BECTHBIX
MapaMeTpOB YPaBHEHUS JIMHEIHON perpeccuH.

3anucarh ypaBHeHHE JuHeNHHOU perpeccun X Ha Y u Y Ha X yepe3 koddduuueHt
JIMHENHOMN pEerpeccum.

Kakoii coneprxaTenbHblil cMbICT HMeeT K03 (GUIIMEHT TMHEHHON perpeccun?
[Touemy ko3 puLMEeHT THHEHHON perpeccun Hey100eH B oOparieHnn?

Kakoil conepkaTenbHBIIl CMBICT MMEET CBOOOJHBIN 4JIEH YypaBHEHUS JIMHEHHON
perpeccun?

[To xakuMm QopmysiaM U B KakuX CIy4yasX KPUBOJIMHEHHYIO 3aBUCUMOCTb MOKHO
CBECTH K JINHEWUHON?




27. Kak cBs3anbl  Mexay cobod  KodDUIMEHT JHHEHHOW KOppensiuu |
K02 PHLIMEHTHI TUHEHHOU perpeccuu?
3. 3amwmra PI'P.

IIpoueaypa oueHuBaHUs
PI'P BeimomnHsiercss oOydarommmMucsi o4HOW (hOpMbI 0Oy4eHHUs B JOMAIIHUX YCIOBHUSX.
['oToBast paboTa mpeaocTaBIseTCs Ha MPOBEPKY IpernojaBaTeto. Ecinyu oHa BhIONIHEHA BEPHO,
TO TIperoaaBaTelh Ha3HA4YaeT BpeMs JUIsl ee 3aiuThl B opme cobecenoBanus. Eciu B padore
UMEIOTCSl 3aMEYaHMsl, TO OHa BO3BpAalllaeTCsl CTYIAEHTY Ha J0palOTKy, B MOCIEACTBHM padboTa
3alUIIaeTCs.

Kpurtepuu ouenku

OOyuaromumcst  o4HOW  (GopMbl  00yueHHs 3a pacdyeTHO-rpauyecKyro paboTy
BBICTABIIIETCS OLICHKA «3aYTEHO/HE 3aYTECHOY.

Onenka «3auTeHO» BBICTABISETCS €CJIHM, BBINOJIHEHHE U odopmieHHe padoThI
COOTBETCTBYET BCEM BbIIBUTa€MbIM TpeOoBaHuUsAM, Iipu 3amute PI'P 00y4aemsblil BepHO, IOJIHO U
apryMEHTHPOBAHO OTBEYAET HA BOMPOCHL, AEMOHCTPUPYET MOHUMAHUE CACIAHHBIX BBIBOJOB.

Onenka «He 3adreHo» BbICTaBISIETCS B CiIydae, €ClM pacueTHO-rpaduyeckas padoTa
BBITNIOJTHEHA HE 110 CBOEMY BapHaHTy WM JOMYIIEHO Oojiee ABYX CYIIECTBEHHBIX OIMIMOOK MM HE
NpPUBEICHBI TAOMUIBI M TpapuKu, TpeOyroupecs As MOSCHEHWH 3a1ad, JEMOHCTPHPYET He
MOHMMAaHUE CAECTaHHBIX BBIBOJOB.

5. Bonpocsl K codece10BaHNIO

Ocnognuie 6onpocwl mem (1 cemecmp):
1. O630p ocHoOBHBIX 21eMeHMAPHBIX PYHKYUIL.
Cdopmynupyiite onpenenenue, CBOMCTBA YKa3aHHBIX HIDKE QYHKINH, H300pa3uTe ux rpaduk:
- CTeTnieHHAs! (PYHKIHS;
- IOKa3aTeabHas QyHKIHS;
- Jorapugmuueckas pyHKIus;
- TPUTOHOMETPUYECKHE (DyHKIIHH;
- 00paTHbIE TPUTOHOMETpUYECKHE (DYHKIIUH.
2. Ilpumenenue onpedenenno2o unmezpana.
- B YeM IPUHIHUIHAIBHOE OTINYHE HEONPEACICHHOTO HHTErpala U ONpeAeIeHHOTO.
- JUISl peUICHUs KaKuX 3a/1a4 IPUMEHSETCS OTIPEIeIEHHBIN HHTETpall.

Ocnoenvle sonpocel mem (2 cemecmp):
1. Ilosmopnvie Hezasucumvle ucnvimanus, popmyna Ilyaccona. Hauseposmuetiuiee yucio
nos6IeHUs. COObIMUAL.
- Kak HaliTi BepOSITHOCTh HACTYIUICHUS COOBITHS K pa3 B N HE3aBUCUMBIX UCITIBITAHHSX, KOT/a
n>10, p<0,1?
-UTo Takoe MpoCTEUIIHNii MOTOK COOBITUI, MHTEHCUBHOCTD MOTOKA?
- Kak HaliTi BeposITHOCTh HACTYIUICHHH K COOBITHI TpoCTeiiiero noToka 3a Bpems t?
- ChopmynupyiiTe onpeaeneHie HauBEPOSITHEHUIIIETO YHCIa HACTYTUICHUSI COOBITHSL.
- 3anumute GopMyITy IS BBIYUCICHUS HAUBEPOSATHEHIIIETO YMCIIa HACTYTUJICHHS COOBITHSI.
2. Memoo cymm 071 8bluUCTeHUs CBOOHBIX XAPAKMEPUCTUK 8blOOPKU.
- B uem 3akiouaetcst MeTOI CyMM ISl BRIYUCIICHUS BEIOOpOUYHOU cpenueit? [IpuBeaute npumep
- B 1uem 3akitouaercs METO] CyMM JIJIsl BRIYHCIICHHs BEIOOpOouHOM nucniepcun? [IpuBenure
IpUMep.



IIpoueaypa oueHuBaHUSA
Hcnonws3yercs MHOMBHUIYaIbHBIM OIPOC, KOTOPBIA HAIIPaBICH Ha BBIABICHUE 3HAHUMN
KOHKpeTHoro crynaeHra. CobeceoBaHue NMPOBOAUTCS MO T€MaM AUCLUIUIMHBI, BBIHOCUMBIM Ha
camocTositenibHoe oOyuenue. Kak mpaBumiio, coOecenoBaHne NPOXOAUT HA 3aHATUHU, WM Ha
KoHCynpTauuu. IIpenonaBarens 3apaHee NpPeNyNpeXIacT CTYAEHTOB O CpPOKax IIPOBEICHUS
cobeceoBaHusl, TPEOOBaHMAX K MOJATOTOBKE MAaTEpHaliOB, 3HAKOMHUT C BOIPOCAMHU K
co0eceI0BaHNUIO.

Kpurepum oueHku
[To pe3ynbraraMm coOeceToBaHuUs CTYJCHTY BBICTABIISICTCS «3a4TEHOY, €CIIA OH MPABUIIBHO,
MOJIHO ¥ apTyMEHTHUPOBAHO, OTBEYAECT HAa BOMPOCHI, IEMOHCTPUPYET 3HAHUE BOIIPOCA U
CaMOCTOSITENIbHOCTh MbIILIEHUS, Wiu «He 3auTeHo», eciu OH He KOHKPETHO, c1a0o
apryMEHTHPOBAHO U He YOeIUTEIbHO, OTBEUACT HA BOIIPOCHI, THOO HE OTBEYAET COBCEM,
JEMOHCTPHUPYET He3HAHUE BOMpPOca.



