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[Ipu pa3paboTke paboueii mporpaMmbl Y4eOHOH TUCIUIIMHBI B OCHOBY IOJI0KEHBI:

1) ®roC BO mo nampapienutro moarotoBkd 19.03.02 IIpoaykTsl mnHUTaHHUS U3
PaCTHTEIBLHOTO CBIPhS, YTBEPXKICHHBIH MMHHMCTEPCTBOM HAyKM W BBICIIEro oOpasoBanus PO 17
asrycra 2020 r., mpuka3 Ne 1041

2) YueOHBIii TUIaH OCHOBHOM 00pa30BaTeNIbHONM HMPOrpaMMbl TexXHOIOT s XJ1eba, KOHIUTEPCKUX
¥ MaKapoHHBIX u3nenuil ogobpeH YuensiM coetom @PI'BOYBO I'AY Ceepnoro 3aypainbsi OT
«25» mag 2023 r. IIpotokon Ne 10

Pabouas nporpamma yueOHON NUCLMIUIMHBI OJOOpEHa Ha 3acedaHuu Kadeapbl MaTEeMaTHUKU U

uHpopMaTuku ot «25» mas 2023 r. IIporoxon Ne 9.1

W.o. 3aBenyromero xadeapou i) H.H. MansuykoBa

Pabouas nmporpamma y4eOHON TUCIUIUIMHEI 0I00peHa METOIUYECKON KOMHCCHEH HHCTUTYTA OT

«25» mas 2023 r. [Ipotokon Ne 7a
IIpencenarens METOAMYIECKOM KOMUCCHH HHCTUTYTA A Z:;_@.A._MGJIﬂKOBa

Pa3paborunkmu:

Bunorpagosa M.B. crapimumii npenogaBatenb kageapsl MaTeMaTUKU 1 UHPOPMATUKI

JAMpeKTOp HHCTHTYTA: _C Z‘é H.H. Yctunos



1.

IlepeyeHb MJIaHMPYeMBbIX pPe3yJIbTATOB 00y4YeHHSs M0 JMCIUIIHHE, COOTHECEHHbIX
¢ IVIAHMPYEMBbIMH pe3yJIbTaTaMH 0CBOCHHsI 00pa30BaTeIbHOM NPOrPaMMbl

Koo
Komne-
menyuu

Pe3ynbTatel ocBOCHUS

Nuaukarop qocTuxReHUst
KOMIIETEHITHH

[lepeveHb TUIaHUPYEMBIX
pe3yIbTaTOB OOYUYCHHSI T10
JIVICIIATUTHHE

OIIK-2

CrocobeH  NPUMEHSTH
OCHOBHBIE  3aKOHBI H
METOJIbl  MCCIIEIOBAHUI
€CTECTBEHHBIX HAYK IS
pelieHus 3aaq
npodeCCHOHAILHON

ACATCIIBHOCTH

I/II['ZOHKZ

Hcnonb3yer 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHKHU JIJIS PEIICHUS
TUIOBBIX 33724 B 00JIaCTH
npodeccrnoHaTBEHOM
JeSITETIbHOCTH.

3HAaTh:

— OCHOBHbIE IIOHATUA U
METOMBI JIMHENHOUN 51
AHAJIMTUYECKON reOMeTpHY;
— OCHOBHbIE TIOHATUS U
METOAbl ~ MaTeMaTHYeCKOIro
aHanu3a,
mudhepeHInaIbHOTO u
MHTETPAIbHOTO UCUUCIICHUS;
— OCHOBHbIE IIOHATUSA U
bopmyIbl TEOpUH
BEPOATHOCTEH;

—  METOoJbl 00paboTKH
CTaTUCTUYECKUX JAaHHBIX.
Ymers:

— BBIYUCIATH
onpeAenuTeNy,
CUCTEMBI JIMHEMHBIX
yYpaBHEHUI MeTOoJlaMu
JMHENHHOH anredpsl;

— YMEThb ONpeAensiTh BHI
YpaBHEHUH KpPHUBBIX BTOPOTO

pemiathb

MOPSIIKA;

— BBIYUCIATH Ipeebl,
NPOM3BOIHYIO (YHKUUH U
HEOIpe/IeJICHHbIE
HHTErpaJibl;

— BBIUUCIIATH BEPOSTHOCTH
CITy49aiiHbIX COOBITHIA;

— o0pabaTbIBaTh
CTaTUCTHYECKYIO
UHQOPMALIMIO I  OLICHKH
3HAYCHUH napaMeTpoB
pacrpeiesieHus

Bnanerts:

— HaBBIKAMHU
UCIIONIb30BAHHMS
IuddepeHInanbHOro u
UHTETPAJIBHOTO HCYHMCIICHUS
JUISL peUICHus 3a/1a4;

— HaBBIKAMU  aHalW3a W
00paboTKH JAHHBIX,
HEOOXOJIMMBIX JJISl PEIICHHUS
npogecCHOHAIbHBIX 3a/1a4.

2. MecTo AUCHHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

I[aHHaH JUCHUIIIIMHA OTHOCHUTCA K EJ'IOKy 1 o0s13aTeNbHOM YacTH O6paSOBaTCJIBHOI71 nporpamMmal.




Jlnst u3ydeHus: QUCHUTUTMHBI HeOOXOAMMBI 3HaHUS B OOJIACTH MaTEeMAaTUKH B COOTBETCTBUH C
benepanbHBIM TOCYAAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM CPEIHEro (IIOJIHOTO) OOMIEeTo

oOpazoBaHwUs.

Mamemamuxa sSBIsIeTCS TPEAIIECTBYIOMEH JUCITUTIITMHON JIJIS1 AUCIUIUIMH:

- ®usuka; Crangaptusanus, cepTUPUKAIUS U KOHTPOJIb KauecTBa MpOoAyKiuu, TeopeTnyeckas

MEXaHUKa.

JucnumnnuHa uzydaercs Ha 1 kypce B 1,2 cemecTpax 1Mo o4HO#, 3a09HOH (hopMe 00yUdeHHUS.

3. O0beM IMCUUIIMHBI U BU/IBI YUeOHOH padoThl

O611ast TPYA0EMKOCTh IUCHUIUIHHBI cocTaBisieT 180 yacoB (5 3a4eTHBIX €IUHUILY).

Bun yueGHOM paboThI

Ounas popma

3aounas Gopma

BCETO cemecTp BCETO ceMecTp
4acoB 9acoB
1 2 1 2

AyauTopHble 3aHATHS (BCEro) 80 48 32 22 14 8
B mom uucne: - - - - - -
JIeKunoHHOrO THUIIA 32 16 16 8 4 4
CeMHHaApCKOTO THIIA 48 32 16 20 10 10
CamocrosiTeJIbHasA padoTa (Bcero) 26 6 20 98 40 58
B mom uucne: - - - - - -
[IpopaboTka MaTepuana 13 3 10 70 26 44
JIEKIWH, MOATOTOBKA K 3aHATHSIM
CaMocTosATENbHOE U3YUEHUE TEM 3 3
PacuetrHo-rpadguueckue paboTsl 10 10 - - -
KoHnTponbHble paboThl - - - 28 14 14
KonTpoJas camocTosiTe/IbHOM padoThI 20 20
(KCP)
Bun npomexxyTouHOM aTTecTarum: 9K3. 3auer 9K3. 3auer

9K3aMEH 18 18 - 18 18 -
OO0masi Tpy10€eMKOCTh:
4acoB 144 72 72 144 72 72
3a4ETHBIX €INHUII 4 2 2 4 2 2

4. Conep:kaHue QM CHUTIINHbBI

4.1. Coaep:xanue pa3iejoB IUCHUNINHBI

Ne HanmeHnoBanue Conep:xanue pa3jaesna
n/m | pa3aesia QTUCIHUILIHHBI
1 2 3




Ne HanmenoBanue Coaep:xanue pasgesa
n/m | pasgesa I CHUILTHHbI
1 2 3
. Martpunel. Onpenenurenu U X cBoicTBa. Pemenue cucrem
1. Jluneitnas anre6pa . .
JMHENHBIX YPaBHEHUN PAa3JIMYHBIMU METOJIAMHU.
[Ipsimast nuHMsS Ha TUIOCKOCTH. Pasnmuunble GopMbl ypaBHEHUS
AHanuTnyeckas .
2. IPsIMON Ha IJIOCKOCTH. YTOJI MEXAY IpsMbIMU. PaccTosiHue oT
TEOMETpPHUSI .
TOYKH J0 MPSIMOIl.
Bsenenue B @Oynknus. IIpenen ¢pynkuun. OCHOBHBIE TEOPEMBI O Ipezenax.
3. MaTeMaTU4eCKun PackpeiTue npocreimux HeomnpeaeneHHocred. HempepblBHOCTH
aHaJIn3 GyHKIMH.
Onpenenenne npousBoaHoil. Tabmua npousBoanbIX. [IpaBuiia
JInddepeHimasHoe Qg QepeHIpoBaHusI. Huddepenuman  GyHKUUH,  €T0
p reoMerpuueckuid cmbica. [lpumenenune auddepenunasa K
4. | ucuucinenue GyHKIUU R 9
. . NpUOIMKEHHBIM BBIYMCICHUSAM. lIpuMeHeHne NpOM3BOIHON K
OJIHOM IepeMEHHOMN . . o .
uccienoBaHuio GyHKIUN 0JTHOM nepeMeHHoM. ['eomeTpruyeckui,
(bu3nYecKnid ¥ XUMHUYECKUI CMBICI TPOU3BOIHOM.
[TepBooOpasnas. HeompeneneHHbI UHTETpa U €ro CBOMCTBA.
TaOnuia OCHOBHBIX HHTETPaJIOB. [Ipocreiimme npueMsl
5 WNurerpanbHoe WHTETPUPOBAHUSI. WNurerpupoBanue o qacTsM.
" | ucumcnenue pyHkuuu | MHTerpupoBanue METOJIOM 3aMEHbI [IEPEMEHHOM.
Onpenenennblii  uHTerpan. lIlpunoxenus  onpeneneHHOro
UHTErpaa.
OcHoBHbIE MOHATHS TeOpuH BeposTHOocTel. Kiaccuueckast
. opMyJia BEpOSITHOCTH. TeopeMbl CIOXKEHHUS U YMHOKEHHS
6. Cay4aiinbpie COOBITHS (bopmy b PEM® Y .
BeposiTHOCTEe. DopMyna mosHOM BeposTHOCTH. CiydaifHbie
HE3aBUCHUMBbIE UCIIBITAHMUSL.
[lonsTHe ciydalHOW BEIMYMHBL. BuABl CIIy4aliHBIX BEJIMYUH.
. UucnoBble XapakTEpUCTUKH CIyYalHBIX BEIUYMH. 3aKOHBI
7. | Cny4aifHble BEIMYHUHBI .
pacnpeseneHus ciy4aiHbIX BenuunH. OyHKIMS pacrpeaeacHus
U IUIOTHOCTB PACHIPENEIEHUS CIIydallHOW BEJTUYHHBI.
['eHepasnibHasgs COBOKYIMHOCTb M BbIOOpKa. (CraTUCTHUECKOE
. acripenienienue BbIOOpkU. CTaTUCTUYECKHE OLEHKU MapaMeTpoB
8. Br160pounsIii MeTOT Pactipen p H p p
pacnpenenenus (TOYeYHble U MHTEpBaIbHbIE OLEHKH). MeTombl
pacueTa CBOJIHBIX XapaKTEPUCTHK BHIOOPKH.
Craructuyeckast TUnoTesa, BuAbl rumnore3. CTaTUCTUYECKUI
Cratuctuueckas . .
1poBepKa KpUTEpHUH NPOBEPKH OCHOBHOM rumnoresbl. IIpoBepka rumores o
9. P MpPENIoJiaraeMOM  3aKOHE  paclpelesieHHss C  [OMOILBIO
CTaTUCTUYECKUX
HIOTes KpUTEPHEB ITupcona, Konmaroposga, Sctpemckoro.
[TpuOamxeHHbIE METOIbI IPOBEPKH.
@OyHKIMOHANbHASA,  CTaTUCTUYECKass W KOPPEISALMOHHAA
10 DneMeHTHI TEOPUH 3aBUCUMOCTh. OIlleHKa TECHOTbl JIMHEHHOW CBSI3M MEXIy

KOppeJsLU

npu3HakaMu. OThICKaHUE apaMeTPOB BIOOPOYHOTO ypaBHEHHUS
perpeccuu.

4.2. Pa3 ae/b1ayc IAIUVIMHBIM BUIBI3 AHATHH

o4Hasi jopva 00yYeHHs

Ne HanmenoBanue pasziena JUCHUIIINHBI Jlexu. | CeMum. CP KCP Bcero
n/n THUIIA THUIIA 4acoB
1 2 3 4 5 6 7

1 cemecTp




Ne HanmenoBanue pasziena JUCHUIIIMHBI Jlexu. | CeMum. CP KCP Bcero
n/n TUIA TUIA 4acoB
1 | Jluneitnas anreOpa 4 6 1 - 11
2 | AHamuTHYeCKas re€OMETPHsI 2 4 1 - 7
3 | BBeJieHre B MaTeMATUYECKUM aHAJIM3 2 6 1 - 9
4 | [lnddepeHpabHOE 4 8 2 - 14

HCYHCJIeHWEe QyHKIMU OJIHOW TlepeMeHHOM
5 | WHTerpasibHOe HUcuKcieHHe (yHKIUA 4 8 1 - 13
DK3aMeH - - - - 18
Hroro: 16 32 6 - 72
‘ 2 ceMecTp
6 | CryyallHbE COOBIUA 6 6 4 4 16
7 | Cy4YalHbE BeJIMYMHBI 4 4 4 4 12
8 | BbDOpOYHbM METO/ 4 4 4 4 12
9 | CraTucTHyecKas NpoBepKa - - 4 4 4
CTaTUCTUYECKUX TUIOTE3
10 | 3neMeHThITEOPUM KOPPEJISILUU 2 2 4 4 8
Hroro: 16 16 20 20 72
Bcero: 32 48 26 20 144
3aounas popma o0yueHus
No HaumenoBanue paszaena TUCUUTLINHBI Jlekn. | CeMmuH. CP Bcero
/1 THTIA THUIIA 4acoB
1 2 3 4 5 6
1 cemecTp
1 | JIuneitHas anrebpa 1 4 5 10
2 | AHamuTHYeCKas reOMETPHS - - 10 10
3 | BBesileHre B MaTeMATHUECKUHM aHaJIM3 1 2 10 13
4 | lnddepeHnpanbHoe 1 2 10 13
MCYUCJIeHWEe (YHKLMU OJTHOM TepeMeHHOU
5 | MHTerpasibHOe UcyKcJieHHe (yHKLIMU 1 2 5 8
DK3aMeH - - - 18
Hroro: 4 10 40 72
2 ceMecTp
6 | CryyalHbE COOBIHs 2 2 10 14
7 | CryyallHbE BeJIMYMHBI - 2 10 12
8 | Bbbopo4HbH METO/ 1 2 12 15
CraTrcTHdecKas NpoBepKa - 2 12 14
CTaTUCTUYECKUX THIOTE3
e MEHTBITEOPHH KOPPEJISIIIUA 1 2 14 17
Hroro: 4 10 58 72
Bcero: 8 20 98 144




4.3 3aHATHA CEMUHAPCKOI0 THIIA

Ne TpynoemMKkocTb
No | pazgena Tema (dac.)
/T | TACITUTLI OuHas | 3aoyHas
VHBI
1 2 3 4 5
1. 1 JlMHeiHas asre6pa 6 4
2. 1 AHasiuTHYeCKasi TeOMETPUS 4 -
3. 1 BBeieHre B MaTeMATHYEC KW aHAJIN3 6 2
4, 2 JlnddepeHpabHOe MCUYMCIeHE QYHKIMA O/THOM 8 2
niepe MeHHOHU
5 2 MHTerpaJsibHOe ucumucaeHue ¢y HKIMN 8 2
Hroro 3a 1 cemecTp 32 10
6 3 C/y4alHBE COOBITHs 6 1
7 3 C/ly4alHbE BEJIMYHHBI 4 1
8 4 BbHOpOYHBE METO/ 4 1
9 4 CraTrcTHyecKas NpoBepKa CTaTUCTUIECKUX THIOTe3 -
10. 4 J/1e MEHTbITEOPHUU KOPPEJISILIMK 2 1
Hroro B 2 cemecTpe: 16 10

4.4. TpMEPHAS TEMATHUKA KYPCOBBK NMPOEKTOB (pa6oT) - He npedycionpero Ol

5. OpraHBangsi CaMDCTOATE/IbHOM PaGoThIOGYYAKIIHXCS 10 JAVC IMIUIVHE

5.1. TunmbICaMDCTOATEJ/ILHOM PaGOThIU €€ KOHTPOJIb

Tvm caMmpcTOSITE/IbHOM PaGOThI dopva 06y4eHust Teky1yii KOHTPOJIb
OYHast 3a0YHast
[lpopaboTka MaTepHraia JeKIHi, 13 70 TecTupoBaHue
TIO/IF OTOBKA K 3aHATHAM WU cobeceloBaHUe
CamocTOsITE/IbHOE H3YYEHHE TEM 3 TeCTHUpPOBaHUE
WK cobeceIoBaHHe

PacuyeTHo-r pa¢uyeckue paboThl 10 3algra
KoHTpoJ/IbHBE paboThI 28 3auura

Bcero yacos Ha KCP 20

Bcero yacos Ha CP: 46 98

5.2. Y4eOHO-MeTOAHYECKHE MaTePUAJIbI 1JIsl CAMOCTOSITEILHOIH PadoThI

Marematuka / ABTop-coctaButens JI.U SIko6rok: Metoandyeckre peKkOMEHAAluU U yKa3aHus 110
oOyJaromuxcs HarpaBiIeHUs

OpraHM3alMl U  BBIMNOJIHEHHIO CAaMOCTOSTEIbHOW  pabOThI
noarotoBku 19.03.02 IlpoaykTsl NUTaHHUA W3 PACTUTEIBHOTO CBIPbS

3aypanbs, Tromens, 2018 - 54 ¢. [DnekTpoHHBI pecypc]

— T'AY Cesepnoro




5.3. Tembl, BBIHOCHMbIE HA CAMOCTOAATEJIbLHOE H3yYeHHE:

1. Paznuunble ypaBHEHUS TIPSIMOM.
2.

MHTETPUPOBAHUSI.

6. DOoHI OUEHOYHBIX CPeIcTB

00y4YaKOIIUXCS 10 TUCHHILINHE
6.1 IlepeueHb KoMIeTEeHUM

MJIsi  TPOBedeHMusl

H OIE€HOYHbIC

MPOMEKYTOYHOM

WuTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKIUN: pa3IUUHbIE CIIy4al U METOBI

arrecranuu

CpecTBa HHAMKATOPA JOCTH)KEHUsI

KOMIIeTEeHIM
Koo HNupukarop HaumenoBanue
CoMTe- OCTIDKEHHIS [lepedeHb MIIAHUPYEMBIX PE3YJIBTATOB OLEHOMHOTO
00ydeHus IO AUCIUTUTHHE
meHyuu KOMIIETCHLIMH CpeACTBa
3HaTh: Tect
— OCHOBHBIE  TIOHATHS W METOAB! | DK3aMeHaIMOHHBII
JINHEWHOW U aHAJTUTUYECKON TEOMETPUH; ower
— OCHOBHBIE  TIOHSATHUS W METOMBI
MaTeMaTUYeCKOro aHaJIn3a,
muddepeHInanbHOTO HW  MHTETPaJbHOTO
HCUYUCIICHUS;
— OCHOBHBIC TIOHATHUS U (OPMYJIBI TCOPUU
BEPOSITHOCTEH;
— METOIbl O00paldOTKH CTATUCTUYCCKUX
JaHHBIX.
-2 ome2 VMeTs:
Vcnonb3yeT 3HAaHUA | — ppypenars  onmpeenuTeNd,  pelnarh

OIlK-1

OCHOBHBIX 3aKOHOB
MaTEeMaTHKH JIJIs
pElIeHUs TUITOBBIX
3a/1a4 B

obnactu mpodeccro
HAJIbHOU
JeSITENIbHOCTH.

CHCTEMBI JIMHEHHBIX YpaBHEHUN METOJaMU
TMHEHHOH anreOpsl;

— YMeTh ONpeneNsiTh BHJI YypaBHEHHIH
KPHUBBIX BTOPOT'O MOPAIKA,;

— BBIYMCIATH MpPEIEbl, MPOU3BOIHYIO
(GYHKIUH 1 HEOTIpe/IeIeHHbIE HHTETPAbI;

— BBIYHUCISITH BEPOSTHOCTH CIy4alHBIX
COOBITHI;

— 00pabarbiBaTh CTaTHCTUYECKYIO
UHQOpPMALMIO Al  OLEHKH  3HAauYeHHH
napaMeTpoB pacHpeneIeHuUs

Bnagers:
— HaBBIKAMH WCIIOJIb30BaHHUS
TUQPEepeHInaATEHOTO W WHTErPalbHOTO

MCYHCIICHUSI IS PELICHHS 3a/1a4;
HaBBIKAMH aHaiu3a U 0OpabOTKU JaHHBIX,
HCOGXO)II/IMLIX JJIsL PEeHIICHUA
npodecCHOHANBHBIX 331a4.

6.2. lIIkajan! oneHNBaHUSA
Ikaja oueHMBaHUs YCTHOIO IK3aMeHa

Orenka Omnucanue
JleMOHCTpHpYET TIOJIHOE 3HAHWE W TIOHMMaHHWE MPH OTBETE Ha BCE
OTHo Bomnpockl ounera. [IpuBoaut npumepsl. bezommbouno onpenenser u

MMpaBHUIJIbHO NPUMEHACT MCTOABLI PCHICHUA MPAKTUYCCKUX 3aaad. Bce
Tpe60BaHI/ISI, NMPEABABISACMBIC K 3aIdHUTO, BLIITOJIHCHBIL.




I[CMOHCTpI/IpyeT SHAYUTCIBbHOC MMOHUMAHUC IIPHU OTBCTC HAa BOIIPOCHI
Xoporio ownera. [IpuBoaut mpumepsl. Bce TpeGoBaHus, MpenbsBIIEMbIe K
3aJaHUIO BBITIOJIHCHBI, HO C HC6OHBH_II/IMI/I HEAO0UYCTaMU.

JleMOHCTpUpyeT 4acTUYHOE IIOHMMAaHUE IPU OTBETE Ha BOIIPOCHI
VYnoBnerBoputensHo | Omnera. 3aTpygHsieTcss C IpHBEIECHHEM NpUMepoB. boibmuHCTBO
TpeOOBaHUM, IPEABSIBIAEMbIE K 33/1aHUI0 BBIIIOJHEHBI.

JemMoHCcTpHpyeT HEOOJNbIIOE MOHMMAaHUE MPH OTBETE Ha BOIMPOCHI
HeynosnersopurensHo | 6unera. MHorue TtpeOOBaHUsA, TMpeAbABIAEMble K 33JaHUI0 HE
BBITIOJTHEHBI.

IIIkana oueHMBaHUA TECTUPOBaAHUA HA IK3aMEHE

%o BBLINOJIHEHUS 3a1aHUA Banaa mo 5-0aapH0H cucreMme
86 — 100 5
71 -85 4
50-70 3
Mmenee 50 2

IlIxana oneHUBaAHUA TECTUPOBAHUA HA 324€TE

% BBINOJHEHUS 3aJaHUSs PesyabTar
51-100 3a4TEHO
Menee 50 He 3aureno

6.3. TunoBble KOHTPOJIbHBIC 32IaHNS WJIM HHbIE MATEPHAJIBI:

VYKa3aHbl B IPWIOKEHUU 1.

7. ITepeyenb OCHOBHOW W /JONOJHHUTENbHOH Y4eOHOM JHTEpPaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS M CHHUIIUHbBI

a) OcHOBHas UTEpaTypa:

1. VYkeycoB C.H., ®eruco KO.M. Marematuka: yue6Hoe mocobue / C.H. Ykcycos,
HO.M. ®etuncos. — 3-e u3j., crep. — Crapsriii Ockon: THT, 2018. — 352 c.

2. ITuporosa, U. H. Matemartuka: kypc jaekuuii: yauebnoe nocobue / M. H. Iluporosa, E.
I'. ®ununnosa. — ExarepunOypr:, 2022. — 106 c. — Tekct: snektpoHHblii // JlaHb:
3NIEKTPOHHO-OMbOaMoTeynas cuctema. — URL: https://e.lanbook.com/book/264200 (marta
obparmenust: 22.09.2023). — PexuM goctyna: 1yist aBTOPHU3. MOJIb30BaTeNEH

3. Cobonea, E. H. MaremaTtuka: kpatkuii kypc jekuuii: yueOHoe nocodue / E. H. CoboneBa. —
Wxerck: Yal'AY, 2021 — Yacte 1 — 2021. — 104 ¢. — Texkcr: snexTpoHHbIN // JlaHb:
JJIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/296687 (nara
obparmenust: 22.09.2023). — Pexum goctyna: AJisi aBTOPHU3. MOJIH30BaTENEH.

6) JlonmonHuTENBHAS TUTEpATYpA:

3. baBpun, MBan VBanoBuu. Bricmas maremarwka: y4ded. AJIS CTyI. €CTECTBEHHO -
HayuyHBIX cnienuansHoctel / U. U. baBpuH. - 2-e uzn., - M.: Akagemus; 2001. - 616 c.
4, I'openos B.M. MaTtemartuka [ DeKTpOHHBIN pecypc]: COOPHUK 3a/1a4d ¥ YIPOKHEHHH /

B.U. Topenos, O.JI. Kapenosa, T.H. JlenameBa. — DJeKTpOH. TEKCTOBbIE AaHHbIE. — M:



https://e.lanbook.com/book/264200
https://e.lanbook.com/book/296687

Poccuiickas MexxayHapoHas akajeMusi TypusMa, Y HUBEpCUTETCKas kaura, 2016. — 112 ¢c. —
978-5-98699-189-4. — Pexum nocryna: http://www.iprbookshop.ru/70538.html

5. Hanko ILE. u ap. Beiciras maremaTrika B ynpaXHEHUSX M 3a7a4dax: yuyeOH. mocoowue.
B 2-x 4. Y1.-M.: Beicur mik.,1986r.-340 c.;

6. Hanko ILE. u ap. Beiciras maremaTrika B ynpaXHEHUSX M 3a7a4dax: ydeOH. mocoowue.
B 2-x 4. Y2.-M.: Beicmi 1ik.,1986r.- 415 c.;

7. l'appxkuna, U. A. Marematuka. Yacte [. CnpaBouHble MaTepuaabl U TECTHI IO
MOJIyJIsIM: yueOHOe TocoOue Uit CTyAeHToB-3a04HUKOB / M. A. T'apbkuna, A. M. [lanunos, A.
H. Kpyrinosa. —  Ilensa: IleH3eHCKHI TrOCyAapCTBEHHBIM YHUBEPCUTET APXUTEKTYpbl U
ctpoutenscrBa, ObC ACB, 2013. — 328 c. — ISBN 978-5-9282-0920-9. — Tekcr:
9JICKTPOHHBIA // DnekTpoHHO-OuOMoreunas cucrtema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/23098.html

8. Ps6ymxko, A. I1. Beiciras maremaruka. Teopus u 3agaun. B 5 wactax. Y.1. Jluneiinas

U BEKTOpHas anredpa. Ananutudeckas reomerpus. Auddepenunansnoe ncuncnenne GpyHkuui
OJIHOU TepeMeHHOU : yueOHoe mocobue / A. I1. PaOymko, T. A. Xyp. — 2-e uzn. — MHuHCK:
Bemmitmas mxomna, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. —
TekcT : a7eKTpoHHBIH // DnekTpoHHO-O0ubnmoreynas cuctema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90754.html — Pexwum gocTyna: 1uist aBTOPU3UP. TOIb30BaTEIICH

9. Ps6ymko, A. II. Beicmias marematuka. Teopuss u 3amaun. B 5 wyactax. Y.2.
KommuiekcHele yncna. HeonpeneneHHbI U OnpeneneHHbll UHTerpaibl. OyHKIMA HECKOJIbKUX
nepeMeHHbIX: yaeOHoe nmocooue / A. I1. Paoymko, T. A. XKyp. — Munck: Breimmiimas nkona,
2016. — 272 c. — ISBN 978-985-06-2766-7 (u. 2), 978-985-06-2764-3. — Tekcr:
ANEKTPOHHBIH // DnekrpoHHO-OuOmmoteunas cucrema [PR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/90755.html. — Pexwum nocrymna: 1uis aBTOpU3Up. MOJIB30BATEICH
10. Ps6ymko, A. II. Beicmias marematuka. Teopuss u 3amaun. B 5 wyactax. Y.3.
OObikHOBeHHBIE Au(depeHnnanbabie ypaBHeHHsS. Psgapl. KpaTHele wHTErpansl : ydeOHOE
nocobue / A. I1. Psoymxko, T. A. XKyp. — Munck: Bemmiimas mkona, 2017. — 320 ¢. — ISBN
978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT: SJCKTPOHHBIA // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/90756.html
— Pesxxum nocTyna: 1yt aBTOPU3UD. TOIb30BaTENICH

11. Pynakos b.I1. IlkosnbHas W By30BCKas MaTemaTuka B ¢opmyiax MU rpaduxax —
cripaBouHOe ntocodue. — Tromens: «BekTop byk», 2005 — 280 c.

8. Ilepeuenn pecypcoB HH(pOPMALMOHHO-TEJEKOMMYHHKALMOHHOH CeTH
"UuTepHer"

- Exponenta.ru, o6pa3oBatenbHbIii MaTeMaTndeckuii cait (http://www.exponenta.ru/);

- [TpakTukym o MatematnyeckoMy ananu3sy (Bugeokypce) (https://hghltd.yandex.net/);

- DnekTpoHHO-OMOMHOTeuHas cuctema «Jlauby (http://e.lanbook.com/,

- DnexkTponHo-0nOIMoTeuHast cuctema «IPR-books» http://www.iprbookshop.ru/;

- AJI. Manuta, MI'Y, UnTepHer-yueObHuk «Teopusi BeposSTHOCTEH M MaTeMaTHdecKas
CTaTHCTUKA» JUIS CTY/ICHTOB €CTECTBEHHBIX (akyybTeToB (WWW.teorver-online.narod.ru);

- Buneokypcer «Teopuss BeposTHOCTE W MaTeMaTH4ecKash CTaTHCTHKa», «OCHOBBI
TEOPUH BEPOATHOCTEH», «OCHOBBI MATEMATUYECKOM CTATUCTUKUY (WWW.Intuit.ru)

9. MeTtoauyeckue ykazaHus AJs 00y4arOLUXcs M0 OCBOEHUIO THCIUTITTUHBI

Matemaruka / ABtop-coctaButens JIL.M. SkoOrok: Metoanueckue ykazaHUs K IMPOBEICHUIO
MIPaKTUYECKHX 3aHATUN y CTYIECHTOB HamnpasyieHus noAroToBku 19.03.02 [IponykTel nutanus us
pactutenbHoro ceipbsid — 'AY CeepHoro 3aypanbs, Tiomenb, 2016 - 94 c. [DneKTpOHHBII

pecypc]

10. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH
1. JUis  BBINOJHEHHS pacueTHO-Tpaduueckux paboT CTyJAeHTaM pPEeKOMEHIOBAaHO


http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html
https://www.iprbookshop.ru/90756.html
http://www.exponenta.ru/
https://hghltd.yandex.net/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.teorver-online.narod.ru/
http://www.intuit.ru/

ucnonb3oBath Microsoft Office (anexTponnsie Tabmmibl Microsoft Excel);

2. O9UOC Moodle

11. MaTepuajJibHO-TeXHHYECKOE 00ecriedeHne TUCIUIINHbI

JICKITMOHHBIE U TIPAKTUYECKHUE 3aHSATHUS MPOBOIATCS B AYAUTOPHSIX C KOJIUYECTBOM YYEOHBIX
MECT, JIOCTaTOYHBIM JJi pa3MElIeHHUs CTYACHTOB JAHHOTO HANpPaBIIEHUS MOATOTOBKH, U
000pyTI0BaHHBIX JIOCKOM.

JlJis BBINIOJIHEHUS CaMOCTOSITEIbHOW pabOThl CTYAEHTHI MOTYT IOJb30BAThCSl YHUTAJIbHBIMU
3ay1aMu OMOJIMOTEK, B TOM YMCJIE OCHANIEHHBIX KOMIBIOTEPAMU C JIOKATHHOU CETHIO U BBIXOJIOM
B UHTEPHET.

12. OcoO0eHHOCTH OCBOEHHUS] JAUCHHUILUIMHBI JIsi MHBAJIUAOB M JIMI € OrPAaHMYEHHBIMH
BO3MO’KHOCTSIMHU 3/10POBbSI

OOydeHnne 00yYaIOIIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 370POBBSI MPU HEOOXOIMMOCTH
OCYIIECTBIISIETCS. HAa OCHOBE aJanTUPOBaHHON palouell MporpaMMbl C HCIIOJIB30BAHUEM
CIEIHUAIBHBIX METOJO0B OOYYCHHS] W AMNAKTHUECKUX MATCPUATIOB, COCTABICHHBIX C Y4E€TOM
0COOCHHOCTEH TMCUXO(PU3NYECKOTO PA3BUTHS, WHIAMBUAYAIBHBIX BO3MOXXHOCTEH M COCTOSTHUS
3JI0POBbS TAKUX O0ydaronuxcs (00y4Jaromerocs).

B wmensx ocBoeHuss yueOHOM mporpamMmbl JUCHUIUIMHBI HHBAIMAAMH M JIMIAMUA C
OTPaHWYCHHBIMHA BO3MOXHOCTSIMU 3JIOPOBBSI 00ECIICUNBACTCS:

. JUISE MHBAJIUAOB M JIUI] C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbS IO 3pPEHHIO:
pa3MenIeHue B JOCTYIHBIX ISl OOYYarOIIUXCS, SBISIOMUXCS CICTIBIMU I CIIA0OBHISIIIMH,
MeCTaX M B aJanTHPOBAaHHOW ¢opMe CIpaBOYHOW HHGPOPMAIMH O PACIUCAHUU YUEOHBIX
3aHATHUH; IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIETO OOydYaIOUIEeMyCsi HEOOXOIUMYIO IMOMOIIb;
BBIIMYCK aJIbTEePHATUBHBIX ()OPMATOB METOAMYECKUX MaTepualioB (KpymHbIA mpudT WK
aynuodaiisiel), MCIoNib30BaHWe Bepcuu caiita mns cmaboBwmasmux OBC PR BOOKS wu
cnenuanbHoro  mooOwmipHoro mpuioxenus [PR BOOKS  WV-Reader (mporpammbi
HEBU3YAIBHOTO JIOCTyIa K WHGOpMAIUU, NPEAHA3HAYCHHON i MOOWJIBHBIX YCTPOMCTB,
paboTarommx Ha omepanuoHHoil cucteme Android u 10S, xoTtopas He TpeOyeT crenuaiIbHO
00y4eHHOTO accucTeHTa, T.K. Joaun ¢ OB3 mo 3peHunio paboTarOT CO CBOMM YCTPOHCTBOM
MPUBBIYHBIM CITIOCOOOM, UCIOJIB3YS CHEIMANIbHBIC IITATHBIC TPOTrPAMMBI 71l HE3PSUYHX JIOACH, C
kotopeiMu IPR BOOKS WV-Reader umeer noiaHyro COBMECTUMOCTB);

° AJI1 UHBAJIMAOB W JIML C OIPaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBBA II0 CIYXY:
HaJJIC)KallUMHU 3BYKOBBIMU CPEACTBAMU BOCITPOMU3BCICHUC I/IH(l)OpMaIII/II/I;
° AJId UHBAJIMJOB W JIMI C OTPaHUYCHHBIMHU BO3MOXHOCTAMU 3O0POBBS, HWMCIOIIUX

HapyIICHUs ONOPHO-JBUIATEIbHOrO ammapaTra: BO3MOXHOCTb OECHpensiTCTBEHHOro J0CTyma
oOyyaromuxcst B yueOHble IOMEIIEHUS, TyaleTHble KOMHAThI U JIpyrue MoMelleHus Kadenpsl, a
TaKk)Ke NpeObIBAHNE B YKA3aHHBIX  IOMEILICHUSX.

OOpa3oBanue 00y4alOIUXCSd C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMH 370pPOBbS MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYTUMHU OOy4YaIOIMMUCHA, TaK U B OTAEIBHBIX TPYIIax WU B
OTJEIBHBIX OpraHu3alusx.



Hpuioxenue 1

MunucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deaepanuu
®I'bOY BO lN'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypanbs
NHxeHEepHO-TEXHOIOTUYECKUN NHCTUTYT
Kadenpa marematuku v uaHbpOpMaTUKU

OOH/J OHEHOYHBIX CPEIACTB

1o yueOHoi quciuminae MaTeMaTuka

1 HanpasiieHuss nmoaArotoBku 19.03.02 IIpoaykTel MUTaHUS U3 PACTUTEIHLHOIO
CBIPbsI

OOpazoBaTenbHas MnporpaMma: bBHOTEXHOJOTHS THUIIEBBIX MPOU3BOJICTB U
TEXHOJIOTUS (PYHKITMOHAIBHBIX MPOIYKTOB

YpoBeHb BhICIIEr0 00pa3oBaHus — OaKajiaBpuaT

Pa3paboturk: Bunorpagosa M.B crapumii npenogaBatenb kadeapbl MaTeMaTUKA
1 uHHOPMATUKU

VYTBepkKAEHO Ha 3acelaHnu Kapeapbl
npoTokoi Ne 9.1 ot «25» mas 2023 r.

W.o. 3aBenyromiero kapeapoit «#./ H.H. MansuykoBa

Tromenn, 2023



KOHTPOJIBHBIE 3AJTAHUS U UHBIE MATEPUAJIBI OHEHKH
3HAHMI, yMEeHNH, HABBIKOB M (MJIM) ONBITA [eSITeIbHOCTH, XapaKTepu3ylomme
Tanbl GopMUPOBaAHHUS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCHMUIIINHBI

MATEMATHKA
1. Bonpocs! 1u1s1 moAroToBKu K 3k3ameny (1 cemectp)

Komnerenius Bomnpocsl

1. Marpunpl. Bunsl matpun. JleicTBUS Ha MaTpUIlaMHU.
OIIK-2 2. Omnpenenurenn u ux CBOMCTBA. Boruucnenue

OnpeAeIUTENCH.
Crniocoben npuMeHsTh | 3. PemieHue cucreM NTUHEHHBIX ypaBHEHHH MeTomoM Kpemepa
OCHOBHBIE 3aKOHBI u | I'aycca.
METOJIbI uccnenoBanuil | 4. PaznuuHble ypaBHEHUS NPSAMOU JUHUU HA TUIOCKOCTH.
€CTECTBEHHbIX HayK JuIsl | 5. YcioBHS MapaiebHOCTH M MHEPHEHAUKYISIPHOCTH ABYX
perieHus 3a/1a4 | MPSAMBIX Ha MIOCKOCTH.
npodecCuoHAIbHON 6. IlonsTue MHokecTBa. Buabl MHOKecTB. [IpuMepsl.
NEeSATeTbHOCTH 7. Tlonsitue QyHkuu ¢ oaHOW mnepeMmeHHo. OobnacTb

ompezaeneHuss W o6nacTb u3MeHeHUs ¢GyHKuA. CrnocoOb
3aganus pyHkuud. ['paduk GyHkmmm.

8. OcHOBHBIE »3leMEHTapHble (YHKIUH,
rpaduku.

9. Ilpenen pyHkuuu OJHON NMepeMEHHOMN B ToUke. beckoHeuHo
MaJible ¥ OECKOHEYHO OoubIIHe (QYHKIHUH.

UX CBOHCTBA M

10. Beruncienue npejaerna GbyHKIIUN. PackpeiTne
. Joo, e

HEONPE/ICICHHOCTEH BuA: — =

11. 3agauu, TOpUBOAAIIME K  TOHSATHIO  IPOU3BOIHOM.

Omnpenenenue npon3BogHOM. Buasl 0003HaueHMIA.

12. T'eomerpuueckuil, pu3nyecKuii, 1 IKOHOMUUYECKHI CMBICI
MPOU3BOIHOM.

13. IIpaBuna auddepenurpoBanus. IIpon3BoIHBIE OCHOBHBIX
areMeHTapHbIX QYHKIMMA. Tabnuia mpou3BOIHbIX.

14. Cnoxnas ¢ynkuus. IlpaBuno auddepenunpoBanus
cioxHOU (yHKIUH. [Ipon3BOIHBIE CIOKHBIX (QYHKIIHIA.

15. TIpou3BojHbIE BBICHIMX MOPSIKOB.

16. duddepenmman byHKIIUN OJTHOM IIEPEMEHHOM.
[Ipumenenune muddepeHmana B IPUOIINKEHHBIX
BBIUMCIICHUSX.

17. 3apmaun, mnpuBoxAlIME K TOHATHIO  OMNPEAEICHHOTO
MHTETpaja.

18. Tlonarue mepBooOpa3zHOW (YHKIMHM W HEONPEAETICHHOTO
MHTETpaja.

19. CaoiictBa  HeompeaeneHHOro  HWHTerpana. Tabmuna

MIPOCTEUIINX UHTErPATIOB.

20. TIlpocreiiine nprueMbl HHTETPUPOBAHUS.

21. VHTETpHpOBaHUE 1O YACTSIM.

22. VHTerpupoBaHUE METO/IOM 3aMEHBI IEpEMEHHOMN

23. Tlonsarue omnpenencHHoro uHTerpana. @opmyna HeroTtona-
JleitOHuIA.




IIpouenypa ouneHuBaHus IK3aMeHA

Bompocer k sk3ameHy oOydaromiyecss oay4JaloT B TEUEHUE TEePBOM HENeNM Hadala U3ydeHUs
JUCIUTUIAHBI.

Ecnu sxk3amen npoeooumcs ¢ ghopme mecmuposanusn ¢ HI0C Moodle, mo:

1. oOyuJaroruecs: TOMyCKarTCs K SK3aMEeHY MO JAUCLUUIUIMHE MPH YCIOBUH YCIEIIHOTO
BBITIOJTHEHMSI TEKYIIIETO KOHTPOJIS B TedueHue cemectpa. K TekyiemMy KOHTPOJIFO OTHOCSTCS:

- MOJIOKUTEJIbHBIE OLIEHKH 3a MPOMEXYTOUHbIE KOHTPOJbHBIE paboThl (ouHas (opma
o0OyueHus);
- MOJIyYeHUE OILICHKH <«3auTeHO» 3a cobeceqoBaHME MO TeMaM, BBIHOCUMBIM Ha
CaMOCTOSITEJIbHOE U3YUYECHUE;

- ycnenrHas 3anura PI'P (ounas ¢opma oOyuenus);

- yCIIeIIHas 3aIIUTa KOHTPOJIBbHOM paboThl (3a0uHas popma oOydeHHs).

B npotuBHOM ciyyae oOy4aromuecs He JOMyCKaloTcs K AK3aMEHAlMOHHOMY TECTUPOBAHUIO J10
MOJTHOM JTMKBHJIAIIUH BCEX 33I0JKCHHOCTEH;

2. sk3aMeHanMoHHBIH TecT B MDOC Moodle Bxmrouaer 30 TeCTOBBIX 3aJaHUH,
BEIOpaHHBIX B cIydyallHOM Tmopsake u3 OaHka TecTOBBIX 3amaHuil. OOydaromeMmycs
npenocTaBisieTcs 1 MOMmbITKA Ui CAaud TECTa MPOJOIKUTENbHOCTBIO 45 MUHYT.

Ecnu sxk3amen npoeooumcsa no IK3amMeHayuoOHHbIM Oulemam 6 ghopme cobecedosanus, mo:

1. oOyJaromuecs: MPUXOoIAT Ha dK3aMeH COTJIacHO rpaduka 3K3aMEeHAIMOHHOMN CecCuH,
2. 9K3aMCHAIIMOHHBIH OWJIET BKJIIOYAeT TpPH Bompoca (OJWH TEOPETHYCCKHH, JBa
IPAKTUYECKUX ),

3. KOKIBIA o0ydJaromuiics ciiydailHbIM 00Opa3oM BBITSTHMBaeT Ouier, roroButcs 30-40
MHUHYT, YCTHO OTBEYACT IK3aMEHATOPY; MOCIE COOSCeIOBAHUS IK3aAMEHATOP BHICTABIISET OLICHKY,
4, OILICHKA 3aHOCATCA B HK3aMEHALIMOHHYIO BEJOMOCTh M 3aUETHYIO KHUXKKY,

5. pe3yJIbTaT dK3aMeHa BBICTABIISICTCS COTJIACHO IIKAJIe OIEHUBAHUS YCTHOTO dK3aMeHa

Py YCIIOBHM TIOCCHICHUS OOYYaIOMIMMCS 3aHSATHH, YCIIEUIHOTO BBINOJHEHHUS TEKYIIETo
KOHTpOJIS B TedeHHne ceMecTpa. K TexyiieMmy KOHTPOIII0 OTHOCSTCA:

- MOJIOKUTEIIbHBIE OLIEHKH 33 IIPOMEKYTOYHbIE KOHTPOJIbHBIE PaboThl (0uHas opma
oOyueHus);

- MOJTyYeHHE OILIEHKM «3auTe€HO» 3a coOecel0OBaHHE MO TeMaM, BBIHOCUMBIM Ha
CaMOCTOSATENIHOE H3YYEHHE;

- ycnemHas 3amuta PI'P (ounas ¢popma oOyuenus);

- yCIIelIHas 3aliuTa KOHTPOJIbHOU padoThl (3a0uHasi popma 00yueHus);

6. B MIPOTHUBHOM Cilydae OOy4aroIIMHCs MOJy4aeT JOINOJHHUTEIbHBIE BOIPOCHI MO HE
C/IaHHBIM BHJIAaM TEKYIIETO KOHTPOJIS, M, €CIM 00YJarOIIUiicsi He 0TBEYAET Ha JIOTIOJHUTEILHBIC
BOIIPOCHI, OLIEHKA, ITOJIy4YeHHasl 32 9K3aMEeH, CHU)KAaeTCs Ha OJJMH Oasll.

Kpurepun onenkn 3K3aMeHa

Ecnm sx3amen npoBoautcs B popme tectupoBanus B UDOC Moodle, To orieHKa BBICTaBIsSETCS
CUCTEMOM aBTOMAaTUYECKHU COTJIACHO IIKOJIE OICHUBAHUS TECTUPOBAHUS HA DK3aMEHe.

Ecam sx3ameH mpoBOIUTCS MO SK3aMEHAIIMOHHBIM OmiieTaM B popMe cobece10BaHumsl, TO:

- OIICHKa «OTJIIMYHO» BBICTABISETCS, €CIM OOYYarOIIMiiCS TOJHOCTBIO  PACKPBLI
coJlep’kaHUE BOMPOCOB  OuiieTa, W3JIOKHWI MaTrepuall B ONPEAENIEHHOM  JOrH4ecKon
MOCIIEAOBATEIPHOCTH, TOYHO HCIIONB3yd MATEeMAaTHUYECKYI0 TEPMUHOJIOTHIO U TPAKTHYECKUE
HABBIKW; II0Ka3aJl YMEHHE WUTIOCTPUPOBATh TEOPETUYECCKHE BBIKIAJKH KOHKPETHBIMHU
npuMepamMu; 0e30MHUO0YHO OMpeAenseT W MPaBWIBHO MPHUMEHSET METOAbl pelIeHUs
MPAKTUYECKUX 3aJaHUM.

- OrneHka «XOpOIIO»  BBICTABIAETCSA, €CIM OOYYalOIIUKCS BBITOTHWII OCHOBHBIE
TpeOOBaHUSI  HA OIICHKY «OTJIUYHO», HO TPH ATOM HWMEET OJWH W3 HEIOCTAaTKOB: B OTBETE
JIOTTYIIIEHBI HEOOBIINE OMTNOKH, HE NCKA3UBIINE MAaTEMAaTUYECKOE COJIEp:KaHue; PU OTBETE Ha
BOMIPOCHI  OmjeTa JOMYIIEHbl OJWH—IBAa HEIO4YETa, WCIPABICHHBIE 10 3aMEYaHHIO



MPENoIaBaTelis;, JOMYyIICHb OJHA WJIM JIBE HErpyoOble OMMOKH MPU PEIICHWH MPAKTUUYECKHX
3aJJaHuH.

- OlLleHKa «YJOBJICTBOPUTEIHLHO» BBICTABIISIETCS, €CIIM OOYJArONTUICS HE TOJHOCTBIO HIIN
HETOCIIEI0BATEIbHO PACKPBUI COJIEpKaHHEe BOMPOCOB OmiieTa, HO TMOKa3al o0Inee NMOHUMaHWe
TEOPUU U MPOJIEMOHCTPUPOBAT yMEHHUA, JIOCTAaTOYHBIE JUIS JAJIbHEWIIEro YCBOCHHUS
MPOrpaMMHOTO MaTepuaja o MaTeMaTUKe, UMEIUCh 3aTPYAHCHHS WU JOMYIICHbI OITUOKU MpU
PEIICHUH MPAKTUYECKUX 3aJaHui; 00yJaroImMUiCs MOXKET BbIOpATh METOJbI PEIICHUs] TUITOBBIX
3a/1a4, HO 3a7add OoJiee CIIO)KHOTO YPOBHS BBI3BIBAIOT 3aTPYAHCHHS;, MPU JACMOHCTPALUU
TEOPETHYECKOTr0 M IMPAKTUYECKOr0 MaTepuaia BBIABJICHA HEI0CTaTo4YHas C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUI 1 HABBIKOB.

- OLleHKa «HEYJIOBJICTBOPUTEIBLHO» BBICTABIISICTCS, €CJIIM OOYYaIOIIMKCI HE PaCKPBLI
OCHOBHOE COJIep’)KaHHWe Y4eOHOTO Marepualia [0 MaTeMaThKe, OOHApYXWJ HE3HaHWE WIN
HEMMOHUMaHue OOoJbIel, WM HauboJee BAXKHOW YacTH y4eOHOTO MaTepualia, JOMYIICHBI
OIMMOKKA B OMpEACIICHUN MATEMATHUYECKUX IMOHITHI, MPU PEIICHUH MPAKTUYCCKUX 3ajad,
KOTOpbIE HE HCIPABJICHBI IIOCJAE HECKOJIbKUX HABOJSIIMX BOIPOCOB TMPEnojaBaTes,;
00yJaromuicst IPOASMOHCTPUPOBATT HECPOPMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

3. Bonpocs! 1J1s1 MOATOTOBKY K 3a4€Ty (2 cemecTp)

Komnerenuus Bomnpocsr

1. OCHOBHBIE IIOHATHA TCOPHUU BepOHTHOCTeﬁZ




Komnerenuus Bompocst

ucneiTanne U cobbithe. Kiaccuduxanuss — ciydalHbIX
COOBITHH.

OIIK 2 2. Krnaccuueckoe ompezneneHue BEpOSTHOCTU COOBITHS.
Cratuyeckasi BEpOSITHOCTb.

Crniocoben IPUMEHSATD
3. DneMeHThl KoOMOMHATOpUKU. OCHOBHBIE (POPMYIIBI.

OCHOBHBIC 3aKOHBI U METOIBI . .
4. CymmMma coOsiTuil. Teopema cioxeHust BEpOATHOCTEN

HCCJIEIOBAaHUM €CTECTBEHHBIX
HayK JJs peleHus 3ajaad
npodeccuoHanbHOM
JESTEIIbHOCTH

HECOBMECTUMBIX cOoObITHH. [lomHass Tpynma COOBITHIA.
[TpoTHBOMOIOKHEIE COOBITHS.

5. [IpousBenenne CoOBITHI. YCIOBHas BEpPOSTHOCTh
coObITHs. TeopeMbl YMHOKEHUST BEPOSITHOCTEH.
6. HezaBucumbie coObiTusa. Teopema yMHOXKEHHS s

HE3aBUCHMBIX COOBITHI. BeposTHOCTh MOsBIEHUST XOTS OBl
OJTHOT'O COOBITHS.

7. ®opwmyiia nojHou BepoaTHoCcTH. Popmyna beiteca.

8. IloBropHble He3aBUcuMBble ucnbiTanus. Dopmyna
beprymn.

9. JlokanpHass M UHTerpajbHas TeopeMsl Jlarmaca.
®opmyna [Iyaccona

10. OnpeneneHue M BHIbBl  CIYYaWHBIX  BEJIMYUH.
JluckpeTHas c.B. 3aKOH pacipeieleHHsl BEpOSITHOCTEH J1.C.B.
11.  YucnoBble XapakTepUCTUKH C.B., HMX 3HAUCHHE.
Maremarnueckoe OXKHJAHHME [I.C.B. Ero cBoiictsa.
BeposTHOCTHBINM CMBICTT.

12. Hucnepcus 11.c.B.: OlpezesieHne, CBOMCTBa, popmyiia
11 BelurcneHust. CpeHee KBaJIpaTH4ecKoe OTKIOHEHHE.

13. 3aKoHbI pacIpere’eHus J1.C.B.

14. HenpepbiBable  c.B.  ®DyHKuMA  paclpeesieHus
BEPOSITHOCTEH. H.C.B., €€ CBOMCTBA U TpauK.

15. BeposiTHOCT MONIafianust ¢.B. B 3aJaHHBIN UHTEPBAIL.
16. [InoTHOCTH pacmpeneneHnsl BEPOATHOCTEN H.C.B., €€
CBOMCTBA U IpadMK, BEPOSITHOCTHBINA CMBICII.

17. UwucnoBble XxapakTepucTuku H.C.B. M(x), [(x), O(x).
@DopMybl U UX BBIYUCIICHUS.

18. HopmanbHoe pacnpeneneHne H.C.B. [InoTHOCTH
BEPOSITHOCTH, €€ CBOICTBA U rpaduK.

19.  Ywmcnoseie XapaKTepUCTUKU HOPMAaJIbHOT'O
pacnpeneneHusl.

20. l'enepanbHas U BBIOOPOYHAS  COBOKYITHOCTb.
Br10opounbIii MeTOI.

21. BapranuvoHHBIN psa: TUCKPETHBIN U MHTEPBAJIbHBIN.
ITonuroHn u rucrorpamma.

22. OMnupudeckass (QYHKIUS paclpeieseHus U ee
CBOMCTBA.

23.  Ywucnosbie XapaKTepUCTUKU BBIOOPOYHOM
COBOKYITHOCTH.

24, OMIIUPUYECKHME MOMEHTHl  BBICIIUX  IOPSIKOB.
AcuMmmMmeTpus U KcLecc.

25. Cratuctuueckue OLIEHKH rapameTpoB
pacnpeneneHus. ToyeuHble OLIEHKU U €€ CBOMCTBA.

26. OueHky MapamMeTpoB paclpesieseHus] ¢ MOMOIIbIO
HMHTEPBAJIOB, MIOHATUE HAJIEKHOCTH UHTEPBAA.

27. CratucTtuueckas mpoBepKa rUIoTe3, BUbI OIHUOOK.
28. 3amaun  KOPPENSIMOHHOTO  aHanw3a.  [lapHas

JUHEHHast Koppesuusl.
29. Kosddunuent nuHelHOM KOppenmsuuu U €ro




IIpoueaypa oueHuBaHusA 3a4eTa

Bompocer k 3adery oOydaromuecs MOJIy4alOT B TEUEHUE TEPBOM HEAENW Hadajaa M3ydeHUs
JUCIUTUIAHBI.

Ecnu 3auem npoeooumcs é popme mecmuposanusn ¢ HU30C Moodle, mo:

oOyyaromuiicss JOIMycKaeTcss K MPOMEXYTOYHOM aTTecTallid [0 JAUCHUIUIMHE B Qopme
TECTUPOBAHUSL TPH YCIOBHM TIOCEIICHUS 3aHITHA M YCICIIHOTO BBHITIOJHEHHS TEKYIIETO
KOHTPOJISI B TEYCHHE CEMECTpa, KOTOPOE BKIIIOYAET:

- MOJIOKUTETHHBIE OLIEHKH 32 MPOMEKYTOYHBIE KOHTPOJIbHBIE PAaOOTHI;

- ycrenrHoe codbece[oBaHue M0 TeMaM, BBIHOCUMBIM Ha CaMOCTOSITENIbHOE U3yUYCHHE;

- ycnewmHas 3amura PI'P.

B npotuBHOM ciyyae oOydaromuiicss He JAOMYCKAaeTcsl K MPOXOXKICHUIO TECTOBBIX 3a/laHui, 10
MOJHOM JIMKBUAALUH BCEX 33I0JKEHHOCTEH.

TecroBoe 3amanue B cucTteMe AeKTpoHHOro oOydyenuss Moodle Bxirowaer 30 BompocoB, B
CIIy4aifHOM TOPSJKE BBIOpAHHBIX M3 OaHKa BOMpPocoB. OOydaromieMmycsi MpeIoCTaBIICTCS 2
MOMBITKU MPOAOKUTEILHOCTHIO 45 MUHYT KaXK/asl.

Ecnu 3auem npoeooumcs 6 popme cobecedosanus, mo:

OOyyaromuiicss JOMyCKaeTcss K TMPOMEXKYTOUYHOM aTTecTalMd MO JUCHUIUIMHE B ¢dopMme
co0OeceloBaHUs TPH YCJIOBHH YCIICITHOTO BBHIMIOJHEHHS TEKYIIETO0 KOHTPOJII B TEUCHUE
CEMEeCTpa, KOTOPOEe BKITFOUYAET:

- MIOJIOKUTEIIHHBIC OLICHKH 32 IMPOMEKYTOYHBIE KOHTPOJIbHBIC PAabOTHI;

- ycrenrHoe codbece[0BaHKe Mo TeMaM, BBIHOCUMBIM Ha CaMOCTOSITENIbHOE U3YUYCHHE;

- ycnemHas 3amurta PI'P.

B mpotuBHOM ciiydae oOydaroluiicss He JOMYCKaeTcss K IPOMEXYTOYHOM aTTecTaluu, IO
MIOJTHOM JIMKBHJIAIIUH BCEX 33I0JKCHHOCTEH

Kpurtepuu ounenku 3auera

Ecnu 3ader mpoBonutcst B Gopme TectupoBanuss B UOOC Moodle, To onenka «3aureHo/He
3a4TEHOY» BBICTABIISACTCS CUCTEMOM aBTOMATHYECKH COTJIACHO IITKOJIE OLICHUBAaHUA TCCTUPOBAHUA
Ha 3ayerTe.

Ecnu 3aueT npoBoauTcs B popMe UTOrOBOTO coOECeI0BaHus, TO:

OLIEHKa «3aYTeHO» BBICTABIISIETCS, €CIIM O0YUAIOIIMNCS MOCEIall 3aHATHS, YCIEIIHO BBITOIHUI
TEKYIINI KOHTPOJIb U YCIIEHIHO MIPOILENI HTOTOBOE COOECeI0BaHNE.

ouieHka «He 3auTeHO» BBICTABISIETCS, €CIIM 00ydarouuiics He OblT JOMYIIEH K MPOMEXYTOYHOM
aTTeCTaI[M WM HE TPOIIET UTOr0Boe coOeceJ0BaHNe

3. KomnuiekT 3aaanmii i pacueTHO-Tpadguueckoii padoTsl

Tema «Ilpumenenue npou3e00HOIl K UCCIE006AHUIO CEOUCME PYHKUUU 00HOU NEPEMEHHOU U
nocmpoenuto zpagukar» (1 cemecmp)

OcuHoBHo 11enpi0 PI'P sBnsteTrcs  oBIageHme METOJaMH MaTeMaTHUECKOTO0 aHallM3a, HaBhIKaMH
CaMOCTOSITENILHOM pabOTHI.

Conep:xanue padoTbl
1. I3y4nTh TEOPHUIO JAaHHOU TEMBI.
2. CaMOCTOATENBHO NPOBEPUTH CTENEHb YCBOCHHS TEOPUHM C IIOMOIIBIO IPEATOKEHHBIX
BOITPOCOB.
3. Pa3zo0patbcst B pa300paHHOM pElIeHUH MTPEUI0KEHHBIX 3a/1a4.

4. VccnenoBaTh CBOMCTBA (PYHKITMU OJTHOW TIEPEMEHHOM M MIOCTPOUTH €€ TpaduK IO TUTaHYy:



1) maiiTi 00macTh onpeaeaeHUs GYHKIUH.

2) wuccaenoBaTh (GYHKIUIO Ha YETHOCTh (HEYETHOCTB ).

3) wuccnenoBaTh GYHKIUIO HA IEPHOJAUIHOCTb.

4) yka3arh MPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH ¥ HANTH €€ TOUYKH IKCTPEMYMOB.

5) wnaiitu Touku neperuda rpaduka GyHKIHMU. YKa3aTh MPOMEKYTKH BBITYKIOCTH, BOTHYTOCTH.
6) HaliTH ypaBHCHUS BEPTHKAJIBHBIX W HAKJIOHHBIX ACHMIOTOT, HCIIONIB3Yys YCJIOBUS JUIS
CYILECTBOBAHHUS 3TUX aCUMIITOT.

7) JONOJHUTEIbHBIC TOUKHU JIJIs OOJIee TOYHOTO MOCTPOCHUS rpaduKa.

8) moctpouth rpaduk GyHKIUH.

dopma oTvera:

1.IIpencraBnenue paboOTHI 10 YKa3aHHOMY B METOIMKE 00pa3Ily.

2. CaMOCTOATEIIbHOE H3y4YCHHE TEOPETHUYECKOrO0 MarepHuaja C MOMOIIBI0 TpeiaracMbIX
KOHTPOJIbHBIX BOIIPOCOB.

3. YcrHOE cobecenoBanue 1o padore.

BapuanTbl 3axanuii
[TpoBecTu monHOE Hccae0BaHNe PYHKIUU U TOCTPOUTH rpaduK.

1. (x—* +4) 11. 4_ 21. 2
y=-"7— y=—7 =1+~
2 o2 y .
2. 2 12. 4 2
yo[xo e T LN (28
x+1 13 3;22_’7(1 x4 2x+4
3. _xz—x+1 ' yzg 23. 12-3){2
y=——7" x—4 =
x—1 14 , x +12
a, 3xt 41 SR S 24, 3x-2
Y= e x*+2x-3 Y= i
15. 3
5. 2 poitxy 25. 9+ 6x —3x
= 2 y [
X2 +2x X x> —2x+13
Bonpocsl qis 3amutsl PI'P (1 cemecTp)
1. Ha3zoBuTe npu3Haky NOCTOSHCTBA (DYHKIIMH.
2. Kakas ¢pynkuus Ha3bIBaeTCsl Bo3pacTaromiei?
3. Kakas ¢yHKuMs Ha3zpIBaeTcs yObIBaromen?
4. CdopmynupyiiTe 1ocTaToOuHble NPU3HAKKM BO3pAacTaHUs U yObIBaHMS (PYHKIIHU.
S. Kakue TOUkHM Ha3bIBalOT KpUTHUECKUMH TOUYKaMU (PyHKIIUH?
6. Ha3zoBute nocrarounsie IpU3HAKA SKCTpeMyMa (DYHKITUH.
7. Kakue Touku Ha3bIBatOTCS TOUKaMU 3KcTpemyma?
8. Kakas kpuBast Ha3pIBa€TCs BBIMYKIION?
9. Kakas kpuBast Ha3bIBaeTCsl BOTHYTON?
10. Kax HaliTu uHTEpBaNBI BEITYKIOCTH U BOTHYTOCTH KPUBOM?
11.  Yro Ha3bIBaeTcs, TOUKOU nepernda KpuBoii?
12. ChopmynupyiiTe AOCTATOYHBIA MPHU3HAK CYIIECTBOBAHUS TOYKU MEpernda KpuBo.
13.  Yro takoe acumnroTa pyHkuu? Bugasl acuMOToT.
14. Kaxk HaliTu BEpTUKAIBHYIO, HAKIIOHHYIO, TOPU30HTAIBHYIO ACUMITOTY?
15. Kak nHaiiTu Touku nepecedenus rpaguka QyHKIUHN ¢ OCIMU KOOPIUHAT?
16. Kakas ¢pynkuus Ha3pIBaeTCsl 4ETHOM, HEUETHOM, PyHKIIMEN oOuero Buaa?
17.  Yro takoe obnacTh onpeneneHuss GyHKIuu?

18. Kak nHaiiTu Haubosblee 1 HAaMMEeHblIee 3HaueHne QyHKIUU?



19. Kakune ¢hyHkImm Ha3bIBalOTCSI MOHOTOHHBIMH, TIEPUOTMYESCKUMU?
20.  HazoBute cxemy HccienoBaHus (PYHKIIMU U IOCTPOEHUS €€ Tpaduka.

Pacuemno-zpagpuueckasn paboma «Ilepeuunan oopadomxa pe3yibmamos HadAI00eHUS
Memooom mamemamuyieckoil cmamucmuxu. Ouenka napamempos «<HOPMAIbHO20)»
pacnpedenenusny (2 cemecmp)

Copepxanuie pabOThbI:

1. I'pynnupoBKa IaHHBIX B BAapHALIMOHHBIA DA WU TPEACTABICHHWE B BUAE SMIUPHUYECKOU
GyHKIIMM pacipeesieHusl.

2. TI'papuueckoe u300paKeHHE BAPHALMOHHOTO psAJa M OMIHUPHYECKOW  (PyHKIUH
pacrpezeneHusl.

3. BrbluncieHrne OCHOBHBIX YHCIOBBIX XapaKTEPUCTUK BEIOOPOYHON COBOKYITHOCTH.

4. OnmnpeneneHve TpaHUIl HCTUHHBIX 3HAYEHUNW UHCIIOBBIX XapaKTEPUCTHK, H3ydaeMoun
CIIy4allHOM BEJIMYMHBI C 33JaHHON HAJEKHOCTHIO.

5. CopmepkarenbHasi HHTEpIpETalUs Pe3yabTaTOB IEPBUYHON 00paOOTKH 110 YCIOBHIO 331a4H.

Bapuanr Ne 1

JlaHO 4McCII0 3epeH B KOJIOCE Y THOPHJIOB STUMEHS.
19 25 29 31 27 29 29 27 29 23 29 29 31 33
27 37 33 29 31 31 39 31 27 31 29 31 25 31
29 27 29 25 31 29 31 29 29 23 33 29 31 29
27 31 29 23 33 35 27 29 29 25 29 29 33 29
35 29 25 29 27 27 29 31 29 35 29 27 29 27
31 29 29 33 25 29 27 29 31 25 29 27 31 29
27 35 31 29 27 27 21 19 31 27 29 27 29 31
31 29

Bapuant Ne 2

JlaHO exXeHeleNIbHOE BPEeMs, 3aTpPaulBaeMoe CTYACHTOM Ha IMOATOTOBKY K 3aHATHUSM 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 YMCII0 MOCEIIEHUH TMCKOTEK CTYJeHTaMH B Te€UEHUE MecsIIa.
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 YMCII0 MPONYCKOB 3aHATHM CTYAEHTAMHU 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 13 |7 11 |9 15

(o]

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 19 15 113 |5
Dopma omuema:
1. IlpencraBienue paboThl O yKa3aHHOMY B METOJIMKE 00pasily.
2. Iloaroroska k 3ammte PI'P mo Bompocam:
1. Yro sBisieTcs MpeiMETOM U METOJIOM MaTeMaTH4eCKOW CTaTUCTUKU?
2. Kakue ocHOBHBIE 3a/1a4 pelIaeT MaTreMaTuyecKkasi CTaTHCTUKA?
3. B KkakoM COOTHOIIEHWM HAXOAWUTCS MaTeMaTUyecKas CTaTHUCTUKa C TeopHuei
BEPOATHOCTEN?
4, Kaxkast COBOKyITHOCTh Ha3bIBAeTCsI TeHEPATbHON (BEIOOPOUHOI)?
o. B gem cyTb BeIOOpOYHOTO MeTo/a?
6. B yewm 3akitogaroTcsi ocHOBHBIE TpeOoBaHMsI K BBIOOpKe?
1. Kakast BbIOOpKa Ha3bIBACTCSI PETPE3CHTATUBHON?
8. Kaxkue criocoOb1 opMHupoBaHUs BEIOOPKH BbI 3HaeTe?
9. Korpaa BeiOOpka Ha3bIBaeTCS MOBTOPHOM (OECIIOBTOPHOI)?
10. Kakast BBIOOpKa cunuTaeTcs Majiou, cpeaHei, 60IbIon?
11. Kakue BapuanimoHHble psiibl Bbl 3HaeTe?
12. MO>KHO 1T OT AUCKPETHOTO psiJa MEePEHTH K HHTEPBAILHOMY U HA000pOT?
13. OT 4ero 3aBUCHUT YKUCIIO UHTEPBAJIOB I'PYNIIUPOBKHU?
14. Kak oT npocToii cTaTucTudeckoi TabIUIbl JaHHBIX MEPEHTH K BApUALUOHHOMY Psiny?
15. Kak rpadudeckn n300pa3uTh AUCKPETHBIN (HETPEPHIBHBIN) BapUAIlHOHHBIN psia?
16.  Yro ompenenset smnupuueckas GyHKIUS pacipeaeacHus?
17. KakoBbI CBOMCTBA YMIUPHUUYECKON PYHKIIMH pacrpeeTcHuUs?
18. Kak HaliTu BEpOATHOCTH MOMAAHUS CIIy4allHOW BETUYMHBI HA 33[JJaHHBIA y4acTOK, €CIIH
M3BECTHA HYMIIMPHYECKast PYHKIUS pacpeeeHus?
19. Kak BpuucauTh gucnepcuio (CpeiaHee KBaJApPAaTHUUECKOE OTKIOHEHHE) BBIOOPOYHOU
COBOKYITHOCTH?
20.  Yro xapakTepuzyeT KOOPHUIUEHT ACHMMETPHUH U KaK OH BBIYUCISIETCA?
21. Kakne MeToapl BBIYHCICHHUS YMCIOBBIX XapaKTEPUCTHK BBIOOPOYHON COBOKYITHOCTH BBI
3Haere?
22. Kak ynpocTuTh pacder 4icioBbIX XapaKTEPUCTUK?
23. Kakoe uncno npuHUMaeTcs B KaueCTBO JIOKHOTO HYIS?
24, [To kakuMm QopmyliaM OT YHCIOBBIX XapaKTEPUCTHK, BBIYMCICHHBIX B YCIOBHBIX
BapHaHTaX TMPOU3BOJUTCS TMEPEeXOJ K UHCIOBBIM XapaKTePUCTHKaAM B TEPBOHAYATBHBIX
BapHaHTax?
25. Kakas orieHka Ha3bIBaeTCsl TOUEUHOMU?
26. Uro sBisieTcss TOYEYHOM OLIEHKOM TIeHepajJbHOW cpeaHeil (reHepalibHOM JHMCIEPCHH,
TeHEPaJIbHOIO CPEAHEKBAIPATHYECKOTO OTKIOHEHHUS)?
27. Kaxkas onenka Ha3pIBa€TCSl MHTEPBAIBHOMN?
28. Kakoii naTEpBan Ha3bIBaeTCsS HAJE)KHOCTHBIM?
29. Kakast BeposSTHOCTh Ha3bIBACTCS IOBEPUTEILHON, HAIS)KHOCTHOW?
30. [To xakum dopMynamM HAXOTUTCS HAASKHOCTHBIN MHTEpPBAJ Jis1 T€HEPaTbHOU CpeaHel
TeHEPAITFHOTO CPEHEKBAIPATUIECKOTO OTKIOHEHHUS?
31. Kak Bezmer cebs mpenenbHas ommoOKa f-o, (BEIMYMHA OTKJIOHEHUS), €CIM HAJEKHOCTh
Jn
YBEJIMYUBACTCS?
32. Kak Benet cebs mpeepbHas OmmoOKa, eCiIi YBEIHYNUTh 00heM BBIOOPKH?

3. 3amura PI'P.



IIpouenypa oneHnBaHus pacuyeTHO-TpadguIecKkoil padoThl

PacuetHo-Tpaduueckas pabora - BUA NUCBMEHHOM pabOTHI, HANpaBJIEHHBIH Ha TBOPUYECKOE

OCBOCHHME KOMIIETEHIIMH, MPONUCAHHBIX B paboyeil mporpaMmme AMCUUIUIMHBEL OO0ydaromemycs

HeoOxoauMo npopaboraTh Marepuan no teme PI'P, ucnons3ys 3anucu jeKuui, NpakTHYECKUX

3aHATMM M MCTOYHMKM JuTepaTypbl. [lpenojgaBaTesns Ha3HayaeT BapUaHThl 3a/laHUM.

OOyuarouuiics pemaeT 3aJaHus CBOErO BapuaHTa B JOMAIIHUX YCJIOBUSAX, pPacHpeiesnB

paloHalIbHO CBO€ BpeMs. ['oToBasg paboTa mpenocTaBisieTcsl Ha MPOBEPKY IPENOAaBaTEIIIO.

Ecnu oHa BbINIOJIHEHA BEpPHO, TO INperojaBaTeib Ha3HAyaeT BpeMs Ui €€ 3alluThl B (opme

cobecenoBanusi. Ecnu B paboTe MMEIOTCS 3aMedaHusi, TO OHA BO3BpAIaeTCsl 00yJaromemMycs: Ha

J0paboTKY, BIIOCIIEACTBUN pabOTa 3allUIIACTCS.

[Tpu ouenuBanuu PI'P oOpamaercss BHUMaHUE HA CIEIYIOUIHE MOMEHTHI:

coJiepxKaHue paboThl;

IIOCTaHOBKA LIEJIM U 33]a4;

NOPSIIOK MPOBEACHUS aHAJIA3A [10 TEME UCCIIEI0OBaHUS;

[IOJIHOTA U IIPAaBUJILHOCTDH BBIBOJIOB pa0OTHI;

. NOpAA0K 0POPMIICHHS UCIIOJIb30BaHHBIX HCTOYHUKOB HH(POPMALIUU

Kpurepun onenkn

Onenka «3aumeno» BBICTABIIAETCS, €CIIU:

. paboTa BBITIOJHEHA TI0 TUIAHY;

. B K&KIOM ITyHKTE IIPUBEICHO IPABUIIBHOE PAa3BEPHYTOE PELICHUE;

. 00BeM 1 oopmIteHHE pabOTHI OTBEYAIOT TPEOOBAHUSM;

. paboTa BBIIOJIHEHA aKKYPaTHO, B 3a/IaHHOM JIOTUKE, 0€3 BEIYMCIUTENbHBIX OIINOO0K;

. YePTEX BBITIOJIHEH KPYITHO U B COOTBETCTBHH C TPEOOBAHUAMU K YEPTEkKaM;

. 00yJaroIuicst MOXKET OTBETUTh Ha IpeJI0KEHHbIE BOIIPOCHI IO JaHHOM padore.

Onenka «/He 3aumeno» BBICTABISETCS, €CIIM HE BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE «3aUmeHo».
4. Bonpocel k co0eceqoBann0, BBIHOCHMBIM HA CAMOCTOATE/IbLHOE H3yYeHHE

orwdPE
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Paznen 2. Ananutuueckas reomerpus. Tema Paznuunble ypaBHEHUs PIMON
[IpsiMast TMHUSA HA IIJIOCKOCTH.

Pasznuunbie hopMbl ypaBHEHHS IPSMOI Ha TUIOCKOCTH.

Yron mexay npsiMbiMu. PaccTosiHre OT TOYKH 10 TPSMOM.

[TnockocTs. OCHOBHBIE 33/1a4U HA MJIOCKOCT.

VYcnoBue napaienbHOCTH U IEPIEHIUKYISIPHOCTH BEKTOPOB.
YpaBHEHHUSI TUIOCKOCTH U IIPSIMOU B IPOCTPAHCTBE.

VYros MeXay MIOCKOCTAMHU. YTOJ MEXAY IPSIMOM U INIOCKOCTBIO.

NookrwnpE

Paznen 6. Unterpanbuoe ucuncinenue. Tema HTErpupoBaHue TPUTOHOMETPUIECKUX (PYHKITU:
pa3MyHbIe CIy4ad U METOAbl UHTETPUPOBAHUS
1. Meton perieHust UHTErpaioB BUIA I sin™ xcos" xdx €CJIM M U N HEYETHOE U MOJOKUTEIBHOE.

2. MeTton pelieHusl HHTETPajaoB BHUIa jsinm xcos" xdx €CJIM M U N YETHOE U MOJIOKUTENIbHOE.
3. MeTop peleHust HHTErpaioB BUIA I sin™ xcos" xdx €CITM M M N Y€THOE U XOTS ObI OJIMH U3 HUX

OTPHULATEIIbHBIN.
4. MertoJ pelieHus] HHTETPaIoB BHUIa I sin mx cos nxdx,jsin mxsin nxdx, j cosmx cos nxdx .

IIpouenypa oueHuBanus codecer10BaAHUS

CobecenoBanne MpoBOAUTCS B (GopMe HHAMBHIYAIBLHOTO OIMpOca AJs OMpEIeNIeHUs YPOBHS
OCBOCHHOCTHU CTyACHTaMU TEM, BBIHOCHUMBLIX Ha CaMOCTOATCIBHOC H3YUCHHUC. Kax IIpaBuiIo,
cobOeceoBaHrE TMPOXOMUT Ha KOHCynbTaluu. [IpenonaBarenn 3apaHee MpeayNpeKIacT
oOyuJarolerocsi 0 Cpokax MpoBeAeHUs cobeceIoBaHus, TPEOOBAHUSIX K MOATOTOBKE MaTepHAaJIOB,



3HaKOMMUT C BOIIpOCaMH K CO6CCCI[OBaHI/IIO.

OtBer Ha BOIIPOC CUUTACTCA MPaBUIIbHBIM, CCJIIM IO CBOCMY COACPKAHUIO MOJIHOCTLIO
COOTBETCTBYET BOIIPOCY, COACPIKUT BCC H606XOI[I/IMBI€ TEOPETUYECCKHUC (baKTBI 1 000CHOBaHHEIE
BBIBOJIbI, @ €T0 U3JIOKCHUC MAaTCMATUUCCKH I'PaMOTHBEIL.

Kpurtepun ouenku

Omeem ouenugaemca «OMAUYHOY, €CIN O0OYUAIOITHIACS:

1) OTHOCTBIO PacKpbLI COAECPKaHUE BOIIPOCca B 00beMe, IPETYCMOTPEHHOM IIPOTPaMMOIA;

2) U3MOXKKUII MaTepHall TPAaMOTHBIM S3bIKOM, TOYHO MCIOJIb3Ysl MAaTEMaTHUECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIUKY, B ONIPENICIICHHOM JIOTMYECKOM TTOCIIE0BATEIILHOCTH;

3) oTBeuan caMOCTOSATENbHO, O€3 HABOJAIIMX BOIPOCOB IIpENnogaBaTells.

Bo3MOHBI 1-2 HETOYHOCTH TMPH OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB HIIM B BBIKJIAJIKaX,
KOTOpBIE 00YUYaIONIMIACS JIETKO UCIPABUII ITOCTIE 3aMEYaHUs.

Omeem oyeHusaemca «xopoutoy, €Ciii yIOBIIETBOPSET B OCHOBHOM TPEOOBaHHSIM Ha OIICHKY
«5», HO TIpY 3TOM UMEET OJIMH U3 HEJ0YETOB:

1) B W3IOKEHWH JOMYIICHbI HEOOJBIINE MpPOOEsbl, HE MCKA3UBIIME MAaTEeMaTHYECKOE
COJIepKaHNE OTBETA,

2) momyuieHsl 1-2 HemodeTa MPH OCBEUICHUHM OCHOBHOTO COJIEPYKAHHS OTBETA, UCIPABJICHHBIC
10CJIEe 3aMEYaHus;

Omeem oueHugaemcs «y006,1€mMeOPUMEIbHOY, CCIH:

1) HEmoJIHO PacKpBITO COJEpKaHHE MaTepuana (CoAep)KaHHe H3JIOKEHO (parMeHTapHO, He
BCErJa TOCIIEI0BATEIBHO), HO TIOKa3aHO O0Ilee MOHUMAaHKUE BOIPOCA M MPOJIEMOHCTPUPOBAHBI
YMEHHUS, IOCTATOYHBIE IS JATbHEHIIIET0 YCBOCHUS IIPOTPAMMBI;

2) UMENKCh 3aTPYJAHCHUS WM JONMYIICHBI OIIMOKU B ONPEACICHUU MOHITHH, MCIIOJIb30BaHUU
MaTeMaTHYECKOW TEPMUHOJIOTHH, UCTIPABJICHHBIE TTOCIIE HECKOIBKIX HABOSIINX BOTIPOCOB;
Omeem oyeHugaemcs OMMeEmKoU «Heyo0s1emeopUmenbHo», SCIu:

1) He packphbITO cofepx)aHue y4eOHOro MaTepuaa;

2) oOHapyKeHO HE3HAHHWE WJIM HE MMOHUMaHHE O0ydJaromuMcs OOJbIIeH WM HanboJiee BaXKHOU
YacTu y4eOHOT0 MaTepuaa,

3) npomymieHbl OIIMOKM B OIpPENENIEHUM TOHATHSA, IPU HCIOJb30BAaHUM MaTeMaTU4eCKON
TEPMUHOJIOTHH, KOTOpBIE HE HCIPABICHBI TI0CIE€ HECKOJIBKAX HABOJASAIIMX BOIPOCOB
npernoJiaBaTes.

S. KommuiekT 3aganuii 1Jisi NPOMEKYTOYHBIX KOHTPOJIBHBIX PadoT
Ounas ¢popma o0yueHus

Tema: [leiictBusi Hajg MarpuuamMu. Pemenue cucreM JMHEHHBIX YPABHEHMH MeTOIAOM
Kpawmepa u I'aycca

Bapmuanr 1

1. st manHoTO ompenenuTens A= 2 7 2 1| HaWTH MUHOPBI U aJiredpandecKue
11 -10
32 2 4
4 5 0 -3

JIOIIOJIHCHUS DJICMCHTOB 84585, 833833,

2. Hanbl n1Be matpuiisl A u B. Haiitu: a) AB; 0) BA (ecnu 3T0 BO3MOXKHO).

2 -1 -3 2 -1 -3y 2 -1 -2 2 -1 -2

A=18 -7 —-6)A=|8 -7 -6 E=|3 -5 4 |[B=|3 -5 4
—3 4 2 -3 4 2 1 2 1 1 2 1



3. Pemute CJIY: a) metonom Kpamepa; 6) matpuunbiM MeTO10M; B) MeTo0M ["aycca.
8x, +3x, —6X; =—4
X +X, =Xy =2
4%, +X, =3X; =5

Bapuant 2
1. Jlst manHOTO ompenenuTens A=2 0 -1 3 HaliTM MHUHODPBI U adreOpanvecKue
6 3 -9 0
02 -1 3
4 2 0 6
JIOTIOTHCHUS DJICMEHTOB 35837, 14814,
2. Hanwr nBe matpunibl A u B. Haiitu: a) AB; 6) BA (eciu 3T0 BO3MOXHO).
o -1 3 0 -1 3}y, G 4 6 4
A= 2 7 —1JA=|2 7 -1 BE=|-1 2 |[B=|-1 2
-3 2 2 -3 2 2 3 -1 3 -1
3. Pemnte CJIY: a) metonom Kpamepa; 6) maTrpuuHbiM MeTOIOM; B) MeTo0M ["aycca.

2%, — X, +2%; =3
X, + X, +2X, =4
4%, + X, +4X;, =3

Tema: JlelicTBUSI ¢ KOMILUIEKCHBIMU 4ncjaamu. HM300pakeHue KOMIUIEKCHBIX YMCeJ HA
iockocT. Paznmunbie ¢QopMbl 3anucH  KOMILUIEKCHOro 4uciaa. ®opmynaa Iiliepa.
Pemienue KBaApaTHBIX yPABHEHUH ¢ KOMILIEKCHBIMU KOPHSIMH.

BapuanTt 1
1. M3006pa3uth Ha KOMIIJIEKCHON INIOCKOCTH uKcaaz, =5-2i; z,=-35+25i.

2. [Jano:z, =5-2i; z,=-1+i. Beruncnure B anrebpanueckonn popme: z,-32,; z,-2;.
3. Bprumciuts 36 4%
4. 3amucarth KOMIUIEKCHOE YHCIO z=3++/3i B TPUTOHOMETPUYCCKOHW M IOKa3aTeIbHON

dopmax.
5. HaHo: 7, =2+2i; z,=-1+i. BeluncauTe B TPUrOHOMETPUYECKOH U IOKa3aTeNbHOU (opmax:

(lez )4; 3\/ Zy- Z22-

6. Pemure ypaBHeHHE 2x2+32=0.

Bapuanr 2
1. N300pa3uth Ha KOMIUIEKCHOM TJIOCKOCTH YKClIa |, Tic 7 — 1 5

z,=-Ti; z, =3 i.
2. Hauo:z =4-i; z,=1+3i. Berancmurs B anredbpanyeckoit popme: 2+2,: Z

Zl
3. Beranenuts  j219 _ 53
4. 3anucaTh KOMIUIEKCHOE YUCIO Z=1—1 B TPUTOHOMETPUYECKOW M MOKa3aTeIbHOM
dopmax.
5. JlaHo: z,=1-i; z,=-J/2++2i. BeIYUCIIUTh B TPUTOHOMETPUYECKOW M MMOKa3aTEIbHON
opmMmax: .3 .3

bop 2’1, 3z,-1,.
6. Pemmre ypaBHeHHE x%+64=0.

Tema: PackpbiTHe NpOCTEHIINX HEONPEAeTeHHOCTEeH

Bapuanr 1
Haiitu npenen Gyukmmu:



tg6x x°—6x+ 8 Vid—x— x

. lim— : 2. lim — : 3. lim :
x—0 5in 3x a=2x-—8x +12 x7 x—7
o 2x— 1T o e™—1 . 2x*+4+5x+4
4. lim : LSlim——; 6. lim ;
—wm\2x+ 3 =0 nx = 104x° —8x+ 1
Bapmuanr 2
Haiitu npenen Gynkiuu:
. Bx 4. 5x . Tme_ % F—%—% . 1-cos5x
1 lim ——lim ——; 2. lim S,y YETET 3. lim ———;
x—+0 Bin 7xx—-( sin Tx x—z 4-x2 S 4—x2 x—=0 l—-co=3x
. l-cosbx
lim ———;
x—0 1l—co=3x
4.y 3x¥—2 , Fxt-2 5. g, x°—2x—3 .  x"—2x—3 6 x+5 \ETE
lim Y—; lim ———; . ; ; “ i
voroo VAEi3x 42 pooVatiarid’ 112% x*—9 ‘lli]% z2-9 ' \11_{]; (31_1) .
, x5\ 07
lim .
x—+ oo Zx—1
Tema: Haxo:xneHue nNpou3BOAHBIX 3aIaHHBIX Pa3JIMYHBIMH CIIOCO0AMM
Bapuanr 1
v o . Sy . I 7
1. Haiitu npon3Boanble GyHKIMIL: a) y = 2x° _A L e 0) y= et g) ogs(3x3 ).
X2 X X+5 ctg7x

2. Haiiti mpom3Bo/HbIE HEABHBIX QyHKIMiL: a) 2Y!INY =%, §) y2cosx =a’sin3x

3. IlpumenuTs norapudpmuyeckoe 1uphepeHInpoBaHne K GYHKUUAM: @) y — xVx; 0)

y — (tg3x)arcsin X

4. CocTaBUTh YpaBHEHHUE KacaTEIbHOM, IPOBEIEHHON K TpaduKy (yHKIUN y = cos? x B TOUKe

A(g.i}.
3'16

Bapuanr 2
1. Haiiti mpou3BoHble QYHKIHMIA: @) y =3/3x* + 2x—5; 0) yo [2x+1; B) y =sin®2x-cos8x®
S V2x-1

2. Haiftu npon3BoiHbIe HEBHBIX QYHKIMIA: a) y® +xIny=5;  0) Yy-tgx=sindx-3y
3. Ilpumenuts norapudmuyeckoe nudpdepeHupoBaHre K GQyHKIUAM: a) y = X3 0)

nx
=[]
4. CocTaBUTh ypaBHEHUE HOPMAJIH, IPOBEICHHOM K KacarelbHOMY Tpaduky QyHKIHUN
y =2x%+4x—5B Touke A (-1; -7).

Tema UnTerpanbHoe HCYHCICHHE

Bapmuanr 1

1. HaiiTu HeonpeeIeHHBIM UHTETPAT: j(4x3 —3.sinx+ Gﬁ)dx; j(x2 +5)dx; sz ‘Inx-dx;

2. BBIUNCIUTH OTMPENENICHHBI UHTETPAT |,
jcos X-sin x dx

%

3. Haiitu cpennee 3nauenue Gpyuxuuu Y = C0SX ga orpeske

r.r
4’2

4. Onpenenutb CXOTUMOCTH (PacX0IUMOCTh) HECOOCTBEHHOT'O HHTETpaia f;‘” dx

Zx—2x+1
J.-+':-u dx
0 2Zx®-Zx+1

5. Haiitu miomaab GUrypbl, OrpaHMYCHHON JIMHUAMU Y = X> U Y =3 —X.



Bapmuanr 2
1. Haiitu HeonpeIeICHHBII HHTETPAT: _[ X-e'—x° i J‘ (3x+4)" dx: I x? -arccos x dx ;
X

2. BpluucnuTh onpeaeneHHbld HHTerpa J"E x" sin 2x xsinx o J"E x" sin 2x xsinx o
x4 +1

3. Omnpenenuts CXOAUMOCTH (PaCXOAUMOCTH ) HeCOGCTBeHHOFO WHTEerpaja J‘llr _dx
Fa20x®—9x+1
1 dax
.Jrl A — Gt
{3202 —9x+1
4. BBIUUCIUTD ILIOMAAL PUTYpPhI, OTPAHUYCHHOM TUHUAMU ¥~ = 9x; v = 3x
y:=09x; y=3x

Tema: BeposTHOCTBH COOBITHA

BapuanTt 1

1. CKOJIBKO pa3iIMyYHBIX KOMIUIEKCHBIX 00€J0B MOXXHO COCTAaBUTh, €CIIM B MEHIO MMEETCS
3 nepBbIX U 4 BTOPHIX Oro1a?

2. JIBoe cTyneHTOB charoT 3k3aMeHbl. CKOJBKUMH CIIOCOO0aMHU MOTYT OBITh TOCTaBJICHBI
MM OTMETKH, €CIIU U3BECTHO, YTO HUKTO U3 HUX HE MOJIYYHJI HEYIOBJIETBOPUTEIBHOU OLEHKH?

3. Ha 5 corpynnukoB BwiensitoT 3 myTeBKH B JoMa OTAbiXa. CKOJBKHUMH CIIOCOOaMH
MO>KHO MX PacIpe/leinTh, €CIIH: a) BCE MYTEBKH Pa3IN4HbI; 0) BCE MYTEBKU OJIMHAKOBBIE.

4. BeposiTHOCTh moOmNajgaHusi B MUILEHb KaXKIbIM U3 TpeX cTpenkoB paBHa 0,4. mepBblit
CTPEJIOK JielaeT OAUH BBICTpPEJ, BTOPOMl — ABa, Tpetuil — Tpu. Komanna nmomydyuT mpus, eciu
HoMaJieT XOTs Obl OAMH U3 CTpesKOB. HallTh BEpOsTHOCTD MOIYyUYEHUS PU3a KOMaHAOM.

5. YCTpolCcTBO COCTOUT W3 8 HE3aBUCHMO pabOTaromMX 3JIEMEHTOB. BeposTHocTH
OTKAa30B Ka)XJ0T0 M3 3JIeMEHTOB 3a BpeMsa T oamHakoBbl U paBHbI 0,2. J[ns 0TKa3a ycTpoiicTBa
JIOCTATOYHO, YTOOBI OTKa3aJu XOTs Obl 3 anemMenTa u3 8. HaliTu BeposTHOCTh 0TKa3a.

6. BepositHocTh HeTOUHOU cOOpku mpubdopa paBHa 0,2. HailTu BeposiTHOCTH TOro, 4YTO
cpenu 500 nmpubopoB okaxercst 400 TOUHBIX.

Bapmuanr 2

1. CKOJBKO pa3iIMyHBIX OyKBOCOYETAHUN M3 3-X pa3iMuYHbIX OyKB MOXKHO COCTaBUTH U3
oykB cnoBa «KKYBOMETP».

2. Nmeercst 5 ObIYKOB KpacHOW mopojbl, 4 — mectpoit u 7 — uepHoil. Haymauy Oepyt
oJ1HOTO ObI4ka. CKOJBKO CYIIECTBYET CIIOCOO0B BbIOOpa ObIUKa HE YEPHON MOPOABI?

3. B Gacceitne conepxutcst 8 nemel u 12 kaproB. KakoBa BeposSTHOCTh TOTO, 4TO U3 4
HayJa4yy BBUIOBJICHHBIX PbIO BCE OKaXYTCS Kapramu?

4. N3 6yks cnoBa «bAPABAH)» BriOuparoT aBe OykBbl. KakoBa BEpOATHOCTH TOrO, UTO
BbIOpaHbl OYKBBI «b» 1 «A»?

5. BepositHocTs monamanus B 1enb paBHa 0,9. HaifTu BepoATHOCTH MomagaHus B IEb
XOTs ObI OIHOTO U3 YETHIPEX BHICTPEIIOB.

6. Ha aBro0a3e 12 aBTomamuH. BeposTHOCTH BBIXOJIa HA JIMHHUIO KaXJOM U3 HUX PaBHA

0,8. HaiiTi BeposTHOCTh HOpMabHOI pabOThl aBTO0A3bl B OMMDKANIIMN J€Hb, €CJIN Ul 3TOTO
HE00XO0IMMO NMETh Ha JIMHUU HE MEHee 8 aBTOMaIlIKH.

Tema: Ciyuaiinblie BeJIHYUHBI

Bapmuanr 1

1. [TocTpouth 3aK0H pacrmpeneneHus s A.C.B. X — BO3MOXKHAs OIIEHKa o0ydaronuiicsia
Ha 9K3aMeHe (YCIOBHO CUMTATh BEPOSITHOCTH MOJYUCHHS KKIION OIEHKH OJIMHAKOBOW) M HAWTH
MaTeMaTU4YecKoe OXuAaHue 3Toil ¢.B. byneM cunrtark, 4TO Ha HK3aMEHE MOXKHO MOJIYYUTh OJIHY
n3 oreHoK 2,3,4,5.

2. JlaHo: MaTemMaTH4YecKoe OXHIaHWue a =15 ; cpemHee KBaJpaTHYECKOE OTKIIOHCHHE
O = 2 HOpMaJILHO pacrpeelIeHHOMH ¢. B. X.



TpeOyetcs HaliTH:
a) BEPOSATHOCTH TOTO, UTO C. B. X MPUMET 3HAUYCHHE, MPUHAJIeKAIIEe TPOMEKYTKY (9;19) ;

0) BEpOSITHOCTb TOTO, YTO a0COJIFOTHAS BEJIMYMHA OTKIOHEHHS «X-a» OKa)KeTCsl MEHbIIIE 3.
3. H.c.B. X pacnpezeneHa 1o rokasareabHOMY 3aKOHY, 33JaHHOMY IUIOTHOCTBIO paclpe/iesieHus
BEPOSATHOCTEH . 0, x<0 | Haiitu: a) M(X), D(X), o(X);0) P(4<X<6),
/ (Y) - {Se'”', x=0
Bapuanr 2
1. He3aBucumble ciydaiiHple BenMuuHbl X KW Y 3aJaHbl CBOMMH 3aKOHAaMHU DACIIpEAEICHUS
BEPOSATHOCTEI:
X. 1 2 Y, 0,5 1

| 02 | 08 g | 03] 07

Haiitu marematnyeckoe 0)kuJ1aHuE ClIydyaliHOM BeTMYMHbl XY .
2. Jlano: maremarnueckoe oxuaanue o = 10; cpenHee KBaJpaTUYeCKOe OTKJIOHEHHE G = 4
HOPMAJIBHO PacIpeneaeHHoi c. B. X.
TpeOyercs HaliTH:
a) BEPOSITHOCTh TOT'O, UTO C. B. X MPUMET 3HAUCHUE, IPUHAJUIEekKAIIEee TPOMEXYTKY (3; 7);
0) BEpOATHOCTH TOTO, UTO a0COTIOTHAS BEIMYUHA OTKJIOHEHUS «X-2)» OKa)KeTCs MEHbIIIE 2

3. H.c.B. X pacnpeneneHa paBHOMEPHO, C TNIOTHOCTh paclpeiejicHUs: BUia

0. x<0 Bpruenuts: a) M(X), D(X), o(X); 6) P(2<X <4),

F(x)=1=, 0<x<6

x>6

IIpoueaypa oneHMBaHHUA KOHTPOJIbHOMH PadoThI

OOydJaromuecss BBIMOJHSIIOT KOHTPOJBbHBIE PaOOTBI CaMOCTOSITEILHO B AYAUTOPHH IOCIE
U3yUYeHHsI BCEX BOIPOCOB OIPEIEICHHBIX TeM. B cocraB KOHTPOJIBHOW pabOThI BXOAAT HE
TOJIEKO CTaHJApPTHBIC 3a/1a4l, HO W KOMOMHHPOBAHHBIC 3aJla4M WJIM 33JIa4d C MPAKTHUYECKUM
conepkanueM. KoHTposbHass pabora cocTaBiieHa IO BapuaHTaMm. [Ipu OICHKE YpOBHS
BBITIOJTHEHUS] KOHTPOJILHOW pa0OThI, B COOTBETCTBHH C IMOCTABJICHHBIMHY IICJIIMU U 3aJIa9aMH IS
JTAHHOTO BHJIA YY€OHOM EATEIIbHOCTH YCTAHOBJICHBI CIICIYIONINE KPUTCPUU:

- YMEHHE CaMOCTOSTEIIPHO TPOAHAIM3UPOBATh YCIOBHE KaXKIOW 3aqaud W BHIOpATh
MIPABUJIbHBIN METO/I PEIICHUS;

- YMEHHE MMPaBUIIBHO U JIOTUYHO MTPOBECTH PEIICHHUE 3a/1a4;

- cIeTaTh TOYHBIE PACYEThl U MOJTYYUTh BEPHBIA OTBET.

[Ipu oreHKe oOmpenenseTcsl MOCIeIOBATeIbHOCTh U JIOTHYHOCTH IPHBEICHHBIX pPACYCTOB B
3a/1aye, KayeCTBO DEIICHUs, MOTYYeHHE MPaBHIBHOTO OTBETa, YHCIO MU XapakTep OIIMOOK
(CyIIeCTBEHHBIE HITH HECYIICCTBCHHEBIE).

[To pe3ynbTaTraM BHIMOIHEHHUS] KOHTPOJIBHBIX pabOT 00yUaroIeMycs BHICTABISIETCS OICHKA.
Kputepuu onenku

[To pe3ymnbTaraM BBITIOJHEHUS KOHTPOJBHBIX paboOT oOyuarolieMycs BBICTaBISETCS OJHA W3
OIIEHOK:

- «ATH», €CIHU O0YyYaromIuiicss moka3ajl yMEHHE CaMOCTOSITENBHO IMPOaHATN3UPOBATH
YCIIOBUE Ka)JIOW 3a7a4d W BBHIOpATh MPABHIBHBIA METOJI PEIICHUS; BCE 33Ja4H PEIICHBI BEPHO
0e3 JIOrMYecKuX 1 apupMETHUECKUX OIITUOOK;

- «UETBIPE», €CITU O0YJAIOIIMIACS TTOKa3ajl YMEHHE MTPABIIIBHO U JIOTHYHO WCIIOJB30BaTh
(bOpMyITBI U METOJIbI PEIICHHUS, HO IOMYCTHII He 60Jiee IBYX OIIUOOK.

- «TpW», eciM  O0yJaromuiicss  Toka3an  ciaboe  yMEHHE  CaMOCTOSTEIBHO
MPOAaHAIM3UPOBATh YCIOBHE KaXJOW 3aJauyd U BbIOpaTh MPaBWIBHBIA METOJA pEIIeHUs,
HENPABWJILHO BRIOPAJ OJTHY WIIH J1BE ()OPMYIIBI, JTOITYCTHII BEIYUCITUTEIBHBIC OINOKH;

- «1Bay, €CIIHM 00yJaromuiics pemuni npaBuibHo MeHee 50% 3aganmii;

- «OJHMHY, €CITH 00yJAIONTUICS HEe MPUCTYHAN K PEIICHUIO 3a/1a4.



3aounas popma o0OyueHust
IIpumepHbI KOMILIEKT 3aIaHUI 1JI KOHTPOJIbHO# padoTsl (1 cemecTp)

3aganme Ne 1. Haiitu matpuny D=3C-AB, rue

1. 2 0 -3 31 0 2 0 -1
A=|51 -1, B=|-1 4 -2|, C=|-1 2 -2
3 1 -3 -1 2 -3 3 0 -2

3aganue 2. Jlanbl koopauHatsl BepiuH nupamuasl ABCD. TpeGyercs:
1). 3anucarb BEKTOPbl 2z Az ap B CHCTEME OPT M HAalTH MOAYIM 3TUX BEKTOpOB; 2). Haiitu

YroJl MexJy BEKTOpaMu 5 75 3). Haittu miomans rpanu ABC; 4). Haiiti 06beM nupamuisl
ABCD.
2 4(2;-3:1); B(6;1;-1); C(4:8,-9) D(2,—1 2).
3aganue Ne 3. Pemuth cucreMy JIMHEWHBIX YpaBHEHHM TpeMs criocobamu: a) meroaoM ["aycca;
0) MeTo1oM 00paTHOM MaTpwuIlbl; B) o hopmynam Kpamepa.
3 7%, —5X, =31

4x,  +11x, =-43,

2X, + 3%, +4x, =-20.
3aganue Ne 4. Jlanel BepmuHbl TpeyronbHuka ABC. Haiitu: 1) anuny ctoponsl AB; 2)

ypaBHeHus ctopoH AB 1 BC u ux yrioBbeie koddummenTst; 3) yron B B paquaHax ¢ TOYHOCTBIO
70 JBYX 3HaKoB; 4) ypaBHeHue BbicOTBI CD u ee mHy; 5) ypaBHeHue Meauanel AE u
koopauHathl Touku K mepeceuenust stoil meauanbsl ¢ BeicoToi CD; 6) ypaBHeHHe HpsMOH,
npoxoasuen yepe3 Touky K napannensHo cropone AB.

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

3aganmne Ne 5. YcTaHOBUTH, KaKue JIMHUU ONPEEIAIOTCS JaHHBIMU ypaBHeHUsAMU. 300pa3uth
9TH JIMHUM HA YepTEXKe, 0XapaKTEPU30BaAB KPUBBIE.

4x?+3y?—8x+12y—-32=0
3aganue Ne 6. HaiiTu yka3zaHHbIE TIpEEIIbI.

a) g2 By 9 )  on2_3n+1B) i YLEX == r) lim 2769 2x II)lim(zn_3T1

||m I!E?O 3 2 4 x—0 3x

=2 2> —X—6 n+n+ 04X 2n+5
3aganme Ne 7. Haiitu mnpousBoAHbIE MNEpPBOro MOPSJKA, MOJB3YSICh (GOpMyIaMu
muddepeHIMpOBaHUS.

y:3x5—%+i‘/§

n—o0

IIpumepHBIH KOMIUIEKT 3aJaHUI /11 KOHTPOJIbHOI padoThl Ne 2 (2 cemecTp)

3ananme Ne 1. Haiitn ykazaHHbIE HEONPEAECICHHBIE HHTETPAJIbI:

1. a) 5 2 0) .8y, B) 2 r) 2
- e’ dx In“(5x+7 x“dx
2+ 3/x - 2x " | (5%+7), X
N 5X+7 1+X
321,[[8.HI/IC N92. Breruncaute Iomajb, OrpaHUMYCHHYIO 3aIaHHbIMU Hapa60naMH.

y:%xz—x+1; y:—ix2 +3X+6;

3aganme Ne 3. Haiitu: a) yacTHOe pelieHHE JTUHEHMHOTO OAHOPOAHOTO UG (hepeHIInalIbHOTO
YpaBHEHHSI BTOPOTO TMOPSAKA C TOCTOSTHHBIMU KO3 UIMEHTaMH, YIOBJIECTBOPSIONIECE 3aTaHHBIM
HAaYaJIbHBIM  YCIIOBHSIM; ; 0) oOmee pemeHue JTUHEHHOTO

!
’
X=X Y=Y0: Y =Y
HEOJTHOPOAHOTO  Au(PEpeHIINaTbHOTO YpaBHEHHS BTOPOTO TMOPSAIKa C TOCTOSHHBIMU
Kod(purmeHTamu,

a). yrr+3y!+2y — 0’ y(O) =11 yr(o) =1 6) yn_5yr —4x+3



3aganue Ne 4. Haiftu o6mee u wyactHoe pemeHue AuQepeHInanbHOro ypaBHEHUS,
YIIOBJICTBOPSIOIICE HAYAIBHBIM yYCIOBUSAM , _ _
Y=Y, mpu X=X,

' 2 3% ;

IIpumepHBIii KOMILIEKT 3a1aHMil 115 KOHTPOILHOI padoTsl Ne 3 (3 cemecTp)

3aganusa Ne 1. B norepeu u3 50 OusietoB 8 BBIMTPHIIIHBIX. KakoBa BEpOSITHOCTH TOTO, YTO
CpeIu TISATH HayTa] BEIOPAHHBIX OMJIETOB JBA OKAXKYTCS BHIUTPBIITHBIMU?

3aganusa Ne 2. /{1 curHanusanuu o0 aBapuM yCTAHOBJICHBI TPU HE3aBUCHMO pabOTaromIMX
ycTpoiicTBa. BepoaTHOCTh TOrO, 4TO MpHU aBapuu cpaboTaeT mepBoe ycTpoiictBo, paBHa 0,9,
BTopoe — 0,95, tperbe — 0,85. HaiiTi BeposSTHOCTh TOTO, YTO MPU aBapUU CPadOTAET: a) TOJIBKO
JBa ycTpoiicTBa 0) X0Ts ObI OHO.

3aganusa Ne 3. BbINOIHUTH NEpPBUYHYIO OO0pabOTKY pe3yiabTaTOB HAOIOJIEHUS METOAOM
MaTeMaTU4YeCcKoi cratucTuku. s atoro:

1). CrpynnupoBaTh JaHHBIE B BapUAIMOHHBIE PSAIbl U NPEICTABUTh B BUAE SMIIUPHUECKON
(GYHKIMM pacipeesIeHus.

2). I'padmyeckun n300pa3uTh BapUALMOHHBIE PAIBI U IMIUPUYECKYIO PYHKIIHIO paCIPEICICHHUS.
3). BeruncanTb OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU BRIOOPOYHON COBOKYITHOCTH.

4). IlpencTaBuTh COAEpKATENbHYIO HHTEPIIPETALIUIO PE3YIbTATOB HAOIIOICHUN.

Jlan mopeMOHTHBIH pecypc KopoOku nepeaau Tpakropa [IT-34 B moTouacax.

45 1361 | 390 | 372 |62 73 | 255 [116 | 144 |39 115 | 144
99 84 [301 |[273 [301 [123 |[177 [120 |[139 |[320 |236 |241
291 | 325 |274 | 153 |[155 [162 |333 | 241 | 211 | 217 | 265 | 304
164 1199 | 175 336 |[231 | 215 [320 |274 |214 |[287 |1/8 | 177
321 225 |217 | 241 | 257 |333 | 277 |183 |221 |163 |244 |217
221 | 288 |318 |266 |191 | 232 |174 |245 |241 |219 |211 [ 291
293 | 157 |[235 [158 [250 [233 [220 [215 |267 |321 |273 |161
167 249 223 | 221 |211 | 277 |341 435 |299 |317 |211 | 263
184 218 | 335 |421

3apanus Ne 4. Jlana tabnuna pacupenenenus 100 gepeBornepepadbaTbIBAIONINX MPEATPUITHI O
IPOM3BOJICTBEHHBIM cpesicTBaM X (ThIC. JIeH. €]1.) U 10 CyTO4HO# BbIpaboTke Y (T). M3BecTHO,
41O MEXY X 1 Y CYIIECTBYET JIMHEWHASI KOPPEISAIMOHHAs 3aBUCUMOCTh. Tpedyercs:

1) Beruncnuth BEIOOpOUHBIE CPEAHNUE KAXKI0M KOMIIOHEHTHI.

2) BoruncnuTh AUCIIEpCUM KaK10M KOMITOHEHTHI.

3) OueHuTh TECHOTY CBSI3U, BBIYMCIUB KOA((UIIMEHT JINHEHHOHN K KOppesLuu.

4) Haiitn ypaBHeHMsI TMHENHHBIX perpeccuil Y mo X u Xmo Y.

5) Ioctpoenue nuumii perpeccun Xmo Y u Y mo X

y|22|36| 5 |64 ]78)|92]| 106 | 12

X
200 5 3| 4
360 7] 8
520 9] 10] 14
680 8 7 6
840 2 3 2

1000 6] 6




IIpouenypa oneHMBaHHUA KOHTPOJIbHOMH PadoThI

KonrtponbHast paboTa - BHJ MUCBMEHHOM pabOTHI, HaNpaBICHHBI HAa OCBOCHHUE KOMIIETEHIIHH,
NPONKCAaHHBIX B paboueil mporpamme AMCHUIUIMHBI MaremaTtuka. OOydaroniyecs BBITOJIHSIOT
KOHTPOJIbHYIO padOTy B COOTBETCTBHH C y4eOHBIM IUIAHOM B CPOKH, yctaHoBieHHbIE M/10O.

[Tpu onleHMBaHUK KOHTPOJIBHON pabOTHI 00paIaeTcss BHUMaHUE Ha CIEAYIONINE MOMEHTHI:

1. coJiepKaHue paboThl;

2. o0beM 1 odopmiteHHe paboTHI;

3. MIOJTHOTA M MIPABUIIBHOCTD PEIICHUS 33 JaHHM.

Ecmu pabora BBHINONHEHA C HapyIIEHHEM BCEX BBINICTICPEUYNCIICHHBIX YCIOBUH WIH HE
MOJIHOCTBIO, TO OHa BO3BpaImaeTcs oOydaromemycs: s nopaborku. McrmpasieHHas pabota
NPEOCTABIISIOTCS HAa TPOBEPKY BMECTE C HE 3a4TEHHON PabOTOM.

Kpurepun oueHKH KOHTPOJbHOH PadoThl

3a paboTy BBICTABIIAETCS OLICHKA «3aYTCHO» UJIH «HE 3aYTCHO.

OmeHKa «3aumeHo» BBICTABIISIETCS B ClTydae, eCliu:

1. paboTa BBITNIOJIHEHA 110 TUIAHY,

2. B KQXKJIOM 33JIaHU1 TIPUBEJICHO MTPABUIIBHOE PA3BEPHYTOE PEIICHHE,

3. 00beM 1 ohopmIIeHHE pabOThI OTBEYAIOT TPEOOBAHMSM,

4. paboTa BBITIOJIHEHA aKKYPATHO, B 3a/IaHHOM JIOTUKE, 0€3 BRIYUCIIUTEIHHBIX OMIHOOK,
5. 00y4JarOIUIiCS MOKET OTBETUTh HA TIPEIOKEHHBIE BOIIPOCHI 110 IAHHOW padoTe.

[Tpu HEBBITIOTHEHUY TEPEUYUCICHHBIX TPEOOBAHUI BBICTABIISICTCS OLICHKA «He 3a4mMeHO».



