OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJOPOXHOI'O TPAHCIIOPTA

®enepalibHOE TOCYAApCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«pKyTCKHiA TOCYapCTBEHHBIN YHUBEPCUTET MTyTEH COOOIICHHS
KpacHosipckmii HHCTHUTYT KeJIe3HOA0POKHOI0 TPAHCIIOPTA
— ¢punuan denepanbHOro rocyAapCTBEHHOTO OI0/KETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbIcIiero oOpa3oBanus «MIpKyTCKUi TOCYAapCTBEHHBIA YHUBEPCUTET ITyTEH COOOIICHUS
(KpKT UpI'VIIC)

YTBEPXJEHA
MpUKa3 peKTopa
oT «31» mast 2024 r. Ne 425-1

b1.0.07 MaremaTuka
pabouyas mporpaMma JUCHUIIINHbBI

Hanpasnenue noarorosku — 38.03.03 YnpaneHue nepcoHaioM

[Mpoduns — KagpoBas 6e30MacHOCTb OPraHU3alK U TOCYIAPCTBEHHON CITyKObI
KBanudukanus BbITyCKHIKA — OaKaIaBp

®opma u cpok o0ydenus — 4 roga ounas dpopma

Kadenpa-pazpadboTunk mporpammbl — CTPOUTEILCTBO JKEIC3HBIX JIOPOT

OO0m1ast TpyA0EMKOCTb B 3.€. — 9 DopMBbI IPOMEKYTOUHOH aTTECTAIIMKU B CEMECTPAX
Yacos mo yueoHomy tiany (YII) —324  ounas ¢popma oOyueHus: dk3ameH 1, 2

Ounas ¢opma 00y4yenus Pacnipesesienne 4acoB AUCHMILIMHBI 110 ceMecTpaM
Cemectp 1 2 Hroro
Urcno Hesellb B ceMecTpe 17 17
Bup zanaruii Yacos o YII Yacos o Y11 Yacos no YII
AynuTOpHasi KOHTAKTHas pafoTa nmo 85 68 153
BHU/IaM Y4eOHbIX 3aHATHII/B opme ITTT*
— JIEKIIUU 34 34 68
— IIpaKTHYeCKHe (CEMHHAPCKHE) 51 34 85
CamMmocrosiTejibHasi padoTa 59 40 99
JK3amMeH 36 36 72
Htoro 180 144 324
KPACHOSPCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _ —
00920FD815CEB8F8C4CA795540563D259C c 07.02.2024 05:46 no 02.05.2025 05:46 GMT+03:00

Moanuce cooTBeTCTBYET (harny AOKYMEHTa I/IPI'V r\c




Pabouas mnporpamma AMCHMIUIMHBI pa3paboTaHa B COOTBETCTBUH C (peaepanbHBIM
TOCYJIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAAPTOM BBICIIETO OO0pa3oBaHUS — OakajaBpuaT IO
HanpasjieHuto noarotoBku 38.03.03 VYmopasieHue nepcoHanoM, yTBEpKIAEHHBIM IIpukazom
Muno6prayku Poccun ot 12.08.2020 1. Ne 955.

[Iporpammy cocraBuiI:
CT. IPENOJABATEIb H.M. HuukoBa

Pabouas nmporpamma paccMoTpeHa U 0100peHa Ui UCIIOB30BaHUs B y4eOHOM Ipoliecce Ha
3acenannu Kadeapsl « CTPOUTEIBCTBO KEIE3HBIX IOPOT», MPOTOKOJ OT «18» ampens 2024 r. Ne 8

3aBenyronuii kageapoit, puz-mar. TeXH. HaAyK, JOLUECHT JK.M. Mopo3

COT'JTACOBAHO

Kagenpa «Ynpasnenue nepcoHaiom», mpoTokoi oT «18» anpens 2024 r. Ne 10

3aBemyromuii kadeapoid, KaHa. TEXH. HayK, TOIEHT B.O. KonmakoB



1 LIEJIA U 3AJJAYM JUCHOUTLIMHBI

1.1 lean AUCHUNIMHBI

- (l)OpMI/IpOBaHI/Ie y 06yl{a}01u1/1xc>1 METOAO0JIOTHYCCKOTO (byH]laMeHTa JJIA aHaJIu3a HpOGJ’IeMHLIX CI/ITyaIII/Iﬁ
Ha OCHOBC CUCTCMHOTI'O IIOAX01Aa,

- q)OpMI/IpOBaHI/Ie 1 pa3BUTUC Y o6yqa}omnxc>1 crocobHocTEH peuiatb OpraHU3alluUOHHO-YIIPABJICHYCCKUEC
3aJa4yi C IIOMOIIBKO MAaTCMATUYCCKUX MCTOOB.

1.2 3agaum JUCHMILIHHBI

— O6y‘~IeHI/I€ MAaTeMaTU4CeCKUM METOJaM U MOJCJIAM, HaBbIKaM PCHICHUA MAaTEMAaTUYCCKUX 3a/ay,
1 — (l)OpMI/IpOBaHI/Ie yMeHI/Iﬁ 1 HAaBBIKOB IPUMEHATH MAaTEMATUYCCKNUEC METOABI U MOJECJIN IIPU OTTUCAHUH,
AHAJIN3C U PCIICHUH NPAKTHICCKUX 3a0a4.

1.3 IleJb BOCIUTAHUS ¥ 321244 BOCIIUTATEJIbHOM PadoThl B pAMKAaX THCIUILIHHBI

Ilens HAay4HO-00Pa30BATENHPHOTO BOCIHUTAHHA — CO3JaHWE YCIOBHH JUIi pealu3alud  HAYIHO-
00pa30BaTeIbHOrO MOTEHIMAIA 00yJalomuXcs B (hoOpMe HACTABHUYECTBA, THIOTOPCTBA, HAYIHOTO TBOPIECTBA.

Iens qocTHraeTcs Mo Mepe PeIieHNs B €ANHCTBE CIEAYIOINX 3a/1a4:

— (opMHUpOBaHUE CHCTEMHOTO M KPUTHIECKOTO MBIIUICHHS, MOTHBAIIMN K OOyUCHHUIO, pa3BUTHE MHTEpEca K
TBOPUYECKOI HAYYHOH NIESTENBHOCTH;

— co3JaHHe B CTyICHYECKOH cpexe arMocdepbl B3aUMHOW TpeOOBAaTENbHOCTH K OBJIAZCHUIO 3HAHHSIMH,
YMEHHUSAMH U HaBBIKaMU;

— TMOMyJIsIpU3aIysl HayYHbIX 3HAHUH cpeau 00yJaromuxcs;

— COZICHCTBHE MOBBIIICHHUIO IPUBIEKATEIFHOCTH HAyKH, OAIeP>KKa HAyYHO-TEXHUYECKOTO TBOPYECTBA;

— CO3laHME YCJOBUHM JJsl TOJNydYeHHs OOydYaroIMMHUCS JOCTOBEPHOW HWH(GOPMALMHM O TEPeaOBBIX
JIOCTIDKEHUSIX M OTKPBITMAX MHMPOBOM M OTEYECTBEHHON HayKH, IOBBIIIEHUS 3aMHTEPECOBAHHOCTH B HAay4HBIX
MIO3HAHMAX 00 yCTPOWCTBE MHpa U 0OIIECTBA;

— COBEPIICHCTBOBAHWE OPTaHM3alMM W IUIAHUPOBAHUS  CAMOCTOSATENBHOM paboThl  OOydJaromuxcs Kak
00pa3oBaTeIbHON TEXHOJIOTHH (OPMHUPOBAHKS OYIyIIETO CIEIHMANINCTa ITyTeM WHAWBUIYaIbHOW MO3HABATEJBbHON U
MCCIIEIOBATEIbCKON IESTEIbHOCTH

2 MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

2.1 TpeGoBaHus K NpeABaAPUTEIbHON NOATOTOBKE 00y4al0LIerocsi

1 B52.0.01(Y) YueOHas - 03HAKOMHUTEIbHAS IPAKTHKA

2 OT.02 MeToapl 5KOHOMUYECKHX PACUETOB

2.2 JIncuMnJMHbI ¥ NPAKTUKH, 1JIs1 KOTOPbIX M3yYeHHe JAHHOMH JUCHUIIIUHBI
HE00XO0MMO KaK MpeAlIecTBYIIee

51.0.01 ®unocodus

b1.0.18 Cucrema MeHeKMEHTA KaueCTBa

51.0.08 MudopmaTika

Bb3.01(1) [ToaroroBka K mpoueAype 3alIUThl BBITYCKHOH KBATH(UKAIIMOHHON paboThI

DA (W=

b53.02(/1) 3ammra BRITYCKHOW KBaJTU(PHUKAIIMOHHON pabOTHI

3 IIVIAHUPYEMBIE PE3YJIbTATBI OBYYHEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA30OBATEJIbHOM ITPOT'PAMMBI

Kon u nHaumenoBaHue
Kon u HaumeHoBaHUe
HHAHKATOPA IInannpyemsle pe3yJbTaThbl 00y4eHUsI
KOMITeTeHI[AH
AOCTHKEHHs KOMIIETeHIIHI
YK-1.1 3HaTh: METONOJIOTHIO CUCTEMHOTO MOJAXOMa, MPUHIIMUIIBI
AHanu3upyeT npooIeMHYIO pa3pabOTKKM IUTaHA BBIMOJNHEHHS TPOEKTa (pelIeHUs
VK-1 CUTyanuio (3a1aqy) u 3amaun) B cdepe mpodhecCHOHATLHOW IesTeIbHOCTH Ha
CriocoGen BBIZICTISIET €€ 0a30BbIC BCEX €ro dTarnax
COCTAaBJIAIOLLUE. YMmerb: pemars  3amaud, TpeOyIOIIMe  HAaBBIKOB
OCYIIECTBIISATH TIOUCK,
N dopmynupyer abCTpaKTHOTO MBIIIIJICHUS, pa3pabaTbeIBaTh IUIaH
KPUTHUICCKUHN aHATIU3 U o
MaTeMaTHIECKYIO BBITIOJTHEHUSI TIpoekTa B cdepe mpodecCHoHATBHON
CHHTE3 HHPOPMAIIUH,
. | TOCTaHOBKY 3a/1ayuH. JESITeBHOCTH, MPELyCMaTpUBasi MPOOJCMHbIC CUTyalluu U
IMPUMEHATH CUCTCMHbBIN
PaccmarpuBaet pa3nnyHbie pHUCKH
MOJIXOJT JJISl PEIICHUS
BapHAaHTHI PEIICHUS Buamers: MeTomamMu aHanuM3a M CHHTE3a, METOJAMHU
MOCTABJICHHBIX 3324 N
MPOOJIEMHOM CUTYaIH IUTAHUPOBAHHUS H BBIOJHCHUS IPOCKTOB (pCIICHHS
(3amaum), pazpabarbiBaeT 3aJaud) B YCIIOBHSX HEOIPEICICHHOCTH, OCYIICCTBIISS
QITOPUTMBI UX PeaTH3aLUU PYKOBOJICTBO IIPOCKTOM




4 CTPYKTYPA U COAEPXKXAHMUE JUCHUIIVIMHBI

Qunas ¢opma *Koa muankaropa
Yacel JOCTHKEHHUS
Jek p Jlab CP KOMIICTCHIUH

HaumeHoBaHue pas3aejioB, TeM

K
o U BU/I0B PadoThI Cemectp

1.0 Pasnen 1JIunHeiinas anaredopa

[lonsTne matpunsl. Buast MmaTpui. MUHOpPBI U
1.1 anreOpandeckre gononHeHus. Onepanyun Hal 1 2 2 2 VK-1.1
MaTpHLaMHA

Omnpenenurenu BTOPOTo, TPETHET0, N-TO MOPSIKA,
UX BBIYMCIICHHUS, cBoWicTBa. OOpaTHast MaTpHLa.
Panr MaTpunbl. DiieMeHTapHbIe IpeoOpa3oBaHus
MaTpHIL.

1.2 1 2 4 2 VK-1.1

CucteMbl TMHEHHBIX anreOpanyeckux ypaBHEHHH.
OcHoBHble noHATHA. Teopema Kponekepa —
Kanennu. Metonsl pelieHus CUCTEM YpaBHEHUIL:
MaTpHYHBIA MeTo, o popmynam Kpamepa.

1.3 1 2 2 2 VK-1.1

Pewenue cucreM JnmHEHHBIX ypaBHEHUH. MeToq

1.4 l"aycca. O0miee u OGa3uCHBIC PEIICHUSI.

1 2 4 2 VK-1.1

2.0 Pasnen 2. AHanuTuyeckasi reomeTpus.

Cucremsl koopauHart. [Ipocreiimue 3anauu
aHaUTHYeCKOH reoMeTpuu. OOIINe MOHATHS
ypaBHEHHUS JJHHUAU Ha TUIOCKOCTH. [Ipsimas Ha

IJIOCKOCTH.

2.1 1 2 2 2 VK-1.1

KpuBsie BTOpOTo Mopsiaka: OKPYKHOCTb, JUTHIIC,
runepboia, mapadona. O0IIee ypaBHCHUE JTHHUN
BTOPOTO MOPS/IKA, MPeoOpa3oBaHKe ero K
KAaHOHMYECKOMY BHULY.

2.2 1 2 2 3 VK-1.1

3.0 Pasnen 3. Beenenue B MaTeMaTHYeCKHIT aHAJIN3

MHoxectBa. IloHATHE IOCIEN0BATENBHOCTH.
OyHKIUHN 01HOH nepeMeHHON. Onpenenenue,
criocoOs!I 3aganus GyHKuui. OCHOBHBIE
XapaKTEePUCTHUKU (PyHKIUH.

3.1 1 4 2 2 YK-1.1

Ompenenenue npeaena GyHKIMN B TOUKE U HA
0ECKOHEYHOCTH, OTHOCTOPOHHHE TIPEIeITBI
BeckoHneuHO Mable 1 OECKOHEYHO OOJIbIIE
3.2 1 2 4 3 YK-1.1
¢ynkin. OCHOBHBIE TEOPEMBI O ITPEAeiax.
3ameuatenbHble peaensl. CpaBHEHNE OECKOHEYHO

MaJbIX. HpI/IH].[I/Il'[ 3aMCHbI 5KBUBAJICHTHBIMHU.

HemnpepsIBHOCTS (pyHKIHH B TOUKE U HA
33 MHOXecTBe. TOUKU pa3phiBa, UX KiacCH(pUKaIus. 1 2 2 2
CaotlicTBa yHKIIMI HENPEPBHIBHBIX HA OTPE3KE.

VK-1.1

Pa3nen 4. IludpepenumnaibHoe ncHucIeHUE

4.0 . N
(yHKIMH 0HOI NepeMeHHOIT
[IpousBonHast GpyHKINH, ee TEOMETPHUECKUH 1
MexaHudeckuii cmeici. AnddepenmpyemMocts
¢ysxunn. [Ipasuna muddepeHIpoBanHus.
41 [IpousBoHBIE CIIOKHON 1 00paTHON (DYHKIHH. 1 2 4 5 YK-1.1

[Tpou3Bo/iHBIE OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuid. [Ipor3BoaHbIE BHICIIMX MOPSIIKOB.
[pasuio Jlommrans. Juddepenuman GpyHKImy,
€ro reOMETPUYECKHI CMBICIL.

IIprMeHeHE TPOU3BOTHBIX K UCCIICTOBAHHIO
noBeneHus QyHKIuA. HeoOxomumele u
JOCTATOYHBIC YCIOBHUS 3KcTpemyMa. Hanbosbiee
4.2 Y HaMEHbIee 3HAaYeHHUS (QYHKIIUU Ha OTPE3Ke. 1 2 4 2
BrImyki10cTh, TOUKH meperuda rpaduka GyHKITHH.
Acumirrorsl. OO TUIaH UCCIET0OBAHUSA
(yHKIIMH ¥ TOCTpOoeHUs rpadUKOB HYHKITHI.

YK-1.1

Pa3znen 5. UuTerpajsibHoe ucuuciaenue GyHkuuu

5.0 N N
O/THOH NMEPEMECHHOU

5.1 | IlepBooOpa3nas. HeonpeaeneHHbI HHTETPA U €T0 1 2 4 3 YK-1.1




cBocTBa. MeTOABI HHTETPUPOBAHUS: METO
3aMeHB! (MOACTaHOBKHU) IEPEMEHHOIA,
UHTETPUPOBAHME IO YACTSIM.

52

ITonsTHE NpaBUIbHBIX, HEIIPABUIBHBIX U
MPOCTEHIINX PalMOHAIBHBIX qpodeil. PazinoxkeHue
MIPaBUJIBHBIX Ipo0eif Ha CyMMY MPOCTEHILHX.
WHTerpupoBanye paiMoHaJIBHBIX Ipo0eii.

YK-1.1

53

OnpeneneHHbI HHTErpal, ero ceoiicrsa. @opmyna
Hrerorona-Jleitoanna. MeToab! BEIYUCIEHUS
OTPENEIEHHOTO UHTErpalla: 3aMeHa NEPEMEHHOI,
MHTETPUPOBAHME TI0 YACTSIM.

YK-1.1

54

I'eomeTprueckre MPHUI0KEHHS ONPEACTEHHBIX
uHTeTpaoB. HecoOCTBEHHbBIE HHTETPANIEI C
OeckoHeuyHBIMU TIpenenamMu (1-ro poaa) u oT
HEOTpaHMYCHHBIX (GYHKIUH (2-r0 poxaa), ux
OCHOBHBIE CBOWCTBA.

YK-1.1

6.0

Paznen 6. (I)yHKIII/II/l HECKOJBbKHUX IMEPEMEHHBIX

6.1

Onpenenenne QyHKINH HECKOJIBKUX MTEPEMEHHBIX,
reoMeTpuueckoe n3o0paxeHne GyHKIHUU IBYX
nepeMeHHBIX .HacTHble MPOU3BOIHbIE (DYHKLIUH
JIByX IIEPEMEHHBIX, UX TEOMETPUUECKUN CMBICIL.

YacTHble IMPOU3BOJHBIC BBICIIHUX TMOPAIKOB.

VK-1.1

6.3

OkcTpeMyMbl QyHKIUH ABYX MEPEMEHHBIX,
HEOOXOANMBIC U IOCTATOYHbIC yCIOBHSA
CyILECTBOBaHHMs SKCTpeMyMa. HaumeHsbIee u
HanOobIIee 3Ha4eHUsT (PYHKITUH ABYX
NIepEeMEHHBIX B 3aMKHYTOH o0acTy.

VK-1.1

7.0.

Paznen 7. Teopusi BeposiTHOCTEH

7.1

DOneMeHTh KOMOMHATOPUKH. CYIIHOCTE M YCIOBHS
MPUMEHUMOCTH TEOPUU BEPOSATHOCTEH.
IIpocTpaHCTBO 37€MEHTAPHBIX COOBITHIA.
Ciy4aiiHple COOBITHS, X KITaCCU(PHUKAIIHS.
JleiicTBuUs HaJ Cy4aliHBIMU cOObITUAMU. [ToHATHE
BEPOSITHOCTH: CTATUCTHUECKOE, KITACCHIECKOE.
OTHOCHUTENBHAS YaCTOTa COOBITHS

YK-1.1

7.2

VYcnoBHbIE BEpOSITHOCTU. Teopema CllokKeHUs U
YMHOK€HUs BeposTHOCTeH. DopMyJia OIHOU
BepositHocTu. Dopmyna Baiieca.

YK-1.1

7.3

HeszaBucumsie ucnbitanusd, cxema bepHysu.
®opmyna bepaysu. IlpenensHbie TeOpeMbl B
cxeme bepryimu (teopemsr Ilyaccona, nokansHas
W MHTEerpaiibHas TeopeMbl Myaspa-Jlaruiaca)./

VK-1.1

7.4

CiyuaiiHble BETMYUHBI: TUCKPETHBIE U
HerpepbIBHBIE. PsiT pactipeieneHus u
MHOTOYTOJILHUK pacnpeaencHus. OyHKiums
pacrmpenesenus, ee cBoiicTa. [LTOTHOCTB
pacrpesieieHus, ee CBOMCTBA.

VK-1.1

1.5

Yucnoselie XapaKTCpUCTHUKHU CHy‘I&ﬁHHX BCJIIMYUH:
MATEMATHYCCKOC OKUIaHUEC, TUCIICPCUA, CPETHEC
KBaJpaTU4C€CKOC OTKIIOHCHHE.

YK-1.1

7.6

Krnaccrngeckne 3aK0HBI pacTipeieeHus] CIIydaiHbIX
BENMYMH: OMHOMUANBHBIH, [Tyaccona,
reOMETPUYECKU, THIIEPreOMETPUYECKUH,
paBHOMEPHBIN, OKa3aTenbHbINA. HopManbHbIi
3aKoH pacnpenenenus. IlpenenpHble TeopeMbl
TEOpPUH BEPOSTHOCTEH.

VK-1.1

8.0

Paszgen 8. MaremaTnueckasi CTATHCTHKA

8.1

[Ipenqmer MaTeMaTHYECKON CTATUCTUKY.
I'eHepanbHas 1 BEIOOPOYHAS COBOKYITHOCTH.
CTaTHCTUYECKOE pacIpe/IelicHIe BEIOOPKH,
BapHAIMOHHBIN M CTATUCTHYCCKUMA PSIIIBL.
I'paduueckoe n300pakeHUE CTATUCTHIESCKOTO

YK-1.1




pacnpezeneHus (MOJIMIOH U TUCTOIPaMMa).
YucnoBsle XapaKTEPUCTUKU CTaTUCTUUECKOTO
pacnpeneneHus

OHeHKa HCU3BCECTHLIX MapaMeTpPOB

I JICHUsI, UHTEPBAJIbH HUBaHHU
8.2 PACIIPEACIICHHA, HHTEPBATLHOC OLlC ¢ 2 4 4 4 VK-1.1
napameTpoB. [ToHsATHE 0 CTaTHCTHYECKUX
THIIOTe3ax M 0 Kputepuu Ilupcona
CratucTudeckre MeTob 00padoTKH
9KCIIEPUMEHTANBHBIX TaHHBIX. KoppensuoHHbIN VK-1.1
8.3 aHaJN3 HeCTPYMITUPOBAHHBIX JaHHBIX. 2 4 4 4 ’
Bribopounslit K03 GUIIEHT THHSHHON
Kkoppensiiun. JInHeiHas perpeccus. /
YK-1.1
Brimonnenue PI'P 1,2 30
YK-1.1
Hroro 1,2 68 85 99
dopMma NpoOMEXKYTOUYHOU aTTeCTallUU — SK3aMEH VK-1.1

12

72




5 ®OHJ] OHEHOYHbIX CPEACTB /IS TPOBEJEHUSA .
TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU 1 ITPOMEXYTOYHOU
ATTECTAIIMHX OBYYAIOIIIMXCSA IO JUCHHUITTIMHE

@DOH/T OICHOYHBIX CPEICTB JJIs MPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIICBAEMOCTH M MPOMEKYTOYHOM aTTECTAIUU IO
JUCIUIUIHHE: oopMiieH B Buie npuiioxkeHuss Ne 1 k paboueil mporpamme AMCIHMIUIMHBI M Pa3MEIIEH B AJICKTPOHHOMN
nHpopManmoHHo-o0pazoBarenbHoi cpene KpMKT UPTYIIC, noctynHol o0ydaromeMycst 4epe3 ero JUIHbIH KaOHHET

JTACIATLITAHBI

6 YHEBHO-METOJANYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHE

6.1 YueOHas J1uTeparypa

6.1.1 OcHoBHas JuTEpaTypa

Kon-Bo
Wznatensc S
ABTOpBI TBO °
’ 3arnaBue ’ oubnmote
COCTaBUTEIH roJ e/
U3IaHUSA 100%
OHJIANH
Bricmiast MaTemaTuka 11 9KOHOMUYECKOTo OakanaBpuara B 3 Mockaa :
H. L. Kpemep, . o
9. YacTp | : yIeOHUK U IPAKTUKYM JJIS BYy30B [ DNEKTPOHHBIN Wznarensc 100 %
M. H. ®puaman o
6.1.1.1 pecypc]. — TBO OHJIANH
, b. A. IlyTko, .
M URL: Opaiir,
' 2021.
Bricmas MaTemaTnka i1 SKOHOMHIECKOTo OakanaBpuaTa B 3 Mockaa :
H. L. Kpemep, N o
4. YacTp 2 : y9eOHUK U MPAKTHKYM JJIS BY30B [ DIEKTPOHHBIN Wznarensc 100 %
M. H. ®puaman o
6.1.1.2 pecypc]. “URL: TBO OHJIAlH
, b. A. IlyTxo, .
M IOpaiir,
) 2021.
6113 H. 1I1. Kpemep, Bricmiast MaTemaTuka Jui1 5KOHOMHYECKOTO OakanaBpuaTa B? Mocksa : .
4. YacTp 3 : y4eOHHK U PAKTHUKYM AJIS BY30B [ DJIEKTPOHHBIH Wznatensc 100 %
M. H. ®punman . o
pecypc]. “URL: https://urait.ru/bcode/452114 TBO OHJIAlH
, b. A. TlyTxo, .
U M IOpaiir,
) 2020.
I'mypman B.E. | Teopust BepossTHOCTEH U MaTeMAaTHYECKasi CTATUCTHKA ! Mocksa : 100%
Y9eOHUK IJIs1 By30B [JDJIEKTPOHHBIH pecypc]. — Wznarensc OHJIAHH
6.1.1.4 URL: TBO
IOpaiir,
2021.
I'vypmas, PyKkoBOACTBO K pemIeHHIO 3a1a9 IO TEOPUH BEPOATHOCTEH U Mockaa :
B.E. MaTeMaTHYCCKOW CTATUCTHKE : yueOHOe oco0ue st Uspatensc
6.1.1.5 [DnexTponnblii pecypc]. —https://urait.ru/book/rukovodstvo-k- TBO
resheniyu-zadach-po-teorii-veroyatnostey-i-matematicheskoy- IOpaiir,
statistike-449645 2020.
6.1.2 lonoJiHUTEIbHAS JIUTEPATYPA
Kon-Bo
W3narensc 3.
ABTOpBI TBO °
’ 3arnaBue ’ oubnuoTe
COCTaBHUTENHU rof e/
H3IaHHS 100%
OHJIAHH
Hanko ILE., Briciias MaremaTuka B yhnpakHeHusix M 3ajgadax [Teker] : | M.: ACT, 196
ITonos A.T"., yue6. mocodue st BY3os / I1. E. lanko, A. I'. Tlonos, T. f. 2014
6121 KoxesnukoBa | Koxxesnuxosa, C. I1. Jlanko. - 7-e u3g., ucnp. - M. : ACT : Mup
T T.51., Janko u O6pazoBanme, 2014. - 815 c. - ISBN 978-5-17-083948-3
C.IL (ACT)-TekcT: HEMOCPEACTBEHHBIN
Cmzos C.H., KoHTponbHble 3ajaHusl IO MaTeMAaTHKE U PYKOBOACTBO K uXx [KpacHospck: 100%
6122 Xomenko A.Il., | pemenuto[ DIeKTPOHHBII pecypcl]. KpWXXT OHJIAHH
T Csuraues A.U., | http://irbis.krsk.irgups.ru/web/index.php?&C21COM= 2&121D HpI'YIIC,
[TamkoBckas BN=IBIS&P21DBN=IBIS&Image file_name=%5CFul%5C46 2011
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OB, 6%2Epdf&IMAGE_FILE DOWNLOAD=1

IManaruna
E.B,
6.1.3 YueOHO-MeTOAUYEeCKHE PA3PA0OTKH (B T. Y. 115l CAMOCTOSITEIbHOH PadoThl 00y4alOUIUXCs)
W3narensc
TRO, Kon-Bo
ron 9K3.
B
ABTODBI, 3arnaBue HBHaHH{/ oubauore
COCTaBUTEIHN JInunbIi <o/
KaOWHeT
oOyuJarorie 100%
rocs OHIIAlH
6.1.3.1 MaremaTrKka : yaeOHOe mocobue K JeKIIMOHHBIM 3aHATHIM it | KpacHosipe
CTYHCHTOB  3a04HOW  (opMel  0OydueHHS  HaIpaBJICHHE K:
moxrotoBku 38.03.03 VYmupammenue mepcoHamoMm npodmas | KpWXT
moAroToBkH | «Ympasienue nepcoHaigoMm opranmsamum». 01 | MpI'VIIC,
[DnexkTpoHHBI pecypc]. — 2018
HuukoBa H. M. | http://irbis.krsk.irgups.ru/cgi-
bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I121DBN=
IBIS&P21DBN=IBIS&Image file name=%5CFul%5C2397.p
df&IMAGE _FILE DOWNLOAD=1
Maremarika: METOAWYECKHE YKazaHMsi K mpaktuueckuMm | KpacHosipe
3aHATHAM U1 CTYACHTOB 3a09HOM  (opMbl  00ydeHHA K:
HanpasieHue noarotoBku 38.03.03 Vmpasnenue nepconanom | KpWIKT
mpopmre 1 "Ymopasienume mnepconHamom oprarmsanuu’.01 | UpI'VIIC,
[DnexkTpoHHBIH pecypc]. — 2019
6.13.2 | Huaxosa H- M. http://irbis.krsk.irgups.ru/cgi-
bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&121DBN=
IBIS&P21DBN=IBIS&Image_file name=%5CFul%5C2512.p
df&IMAGE _FILE DOWNLOAD=1
Maremarika : METOAMYECKHE YKazaHHs 10 BbINoNHeHHIO | KpacHosipc
pacyeTHoO-rpaduIeckuX paboT AN CTYIEHTOB OYHOW (HOPMBI K:
oOyuennss HampaBieHuss mnoarotoBkn 38.03.03 VYmpasinenme | KpWXKT
nepcoHanoM ". [DneKTpoHHbIN pecypc]. — UpI'VIIC,
6132 | Huuxosa H. M http://irbis.krsk.irgups.ru/web/index.php?C21COM=2&I121DB 2022
T "7 | N=IBIS&P21DBN=IBIS&Z21ID=17161514131173518131033
&Image file name=%5CFul%5C3726%2Epdf&Image file_mf
n=35642&IMAGE_FILE DOWNLOAD=0&IMAGE_DOWN
LOAD TEXT=l#search=%22%22
6.2 Pecypchl nH(pOpMaHOHHO-TEJ1€eKOMMYHUKAIMOHHOI ceTH «AHTepHET»
Bubmmorexa KpMKT MpI'VIIC : [caiit] / KpacHOSpCKHA HHCTUTYT JKEI€3HOAOPOKHOTO TPAHCIIOPTa — (HITHAT

6.2.1 NpI'YIIC. — Kpacuosipck. — URL: http://irbis.krsk.irgups.ru/. — Pexwum moctymna: mocie aBTopu3amuu. — TeKCT :
3JIEKTPOHHBIN.

OnekTponHas OubOmoreka «YML] XT» : anekrpoHHO-OMONmoTewyHas cucrtema : caiit / ®I'BY /IO

6.2.2 «Y4eOHO-METOUUECKHA TIEHTP MO OOPa30BaHMIO HA KEJIE3HOAOPOKHOM TpaHcmopTe». — Mocksa, 2013 —
2024. — URL: http://umczdt.ru/books/. — Pexxum mocryma: mo moamucke. — TEKCT : AIeKTPOHHBIH.

6.2.3 Znanium : 31eKTpOHHO-OnOmmoTeunas cucrema : caiit / OO0 «3HAHUYM». — Mocksa. 2011 —2024. — URL:
http://znanium.ru. — Pexxum goctyna: mo moanucke. — TEKCT : 3IEKTPOHHBIH.

6.2.4 Ob6pa3zoBarenbHas mwiatdpopma FOpaiiT : sanexrporHas oubmamoreka : cait / OO0 «DneKTpoHHOE U3AaTeTbCTBO
HOpaiit». — Mocksa, 2020. — URL: https://urait.ru/. — Pexxum nocrymna: nmo nogmucke. — TeKCT : 3IeKTPOHHBIH.

6.2.5 YHuBepcuTeTcKas OnbIMoTeKa OHJIAKH : 3IeKTPOHHO-O0nOIoTeuHas cucrema : caidt / OO0 «lupexr-Mennay.
— MockBa, 2001 — 2024. — URL: https://biblioclub.ru/. — Pexxum poctyma: mo mommnucke. — TekcT :
SJIEKTPOHHBIH.

6.2.6 KpacHosipckuif HHCTUTYT KeJIe3HOJOPOKHOTO TPAHCIIOPTA : [3JIEKTpOHHAS HH(OPMAIIMOHHO-00pa3oBaTeIbHAs
cpena] / KpacHOSpcKMH HMHCTHTYT JKEJIE3HOAOpPOKHOro TpaHcmopra. — Kpacnospck. — URL:
http://sdol.krsk.irgups.ru/. — TekcT : 2IEKTPOHHBIH.

6.2.7 HaunonanbHas snextponHas 0ubimoreka : ¢enepanbHblid npoekT : caT / MunucrepcrBo Kynbtypsr PO. —

Mocksa, 2014 — 2024. — URL: https://rusneb.ru/. — Pexxum moctymna: mo moamucke. — TEKCT : 2IEKTPOHHBIH.
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6.2.8

Poccwuiickue sxenesnble poporu : odpuumanbHeiid caiit / OAO «PXI». — Mocksa, 2003 — 2024. — URL:
https://company.rzd.ru/. — TekcT : 3II€KTPOHHEII.

6.2.9 KpacHosipckuii neHTp HayyHO-TexHHUueckoil nHpopmanu u oudimorexk (KplIHTHUD) : caiit. — KpacHosipck. —
URL: http://denti.krw.rzd. — Pesxum gocTyma: u3 JOKaIbHON CETH By3a. — TeKCT : SJIEKTPOHHBIM.
6.3 IIporpamMmmHoe odecnevyenne 1 HHHOPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI
6.3.1 bazoBoe mporpaMMHoe o0ecrieueHue
Microsoft Windows Vista Business Russian, aBTopu3animoHHBIH HOMEp JnlieH3nata 6478797627S1011,
6311 HOMep JumeH3uu 44799789.
B Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 numeH3wif;
gor Ne0319100020315000013-00 ot 07.12.2015 — 87 nuneH3ui).
6.3.2 Crientuaiu3upoBaHHOE MPOrPaMMHOE o0ecrieueHue
6.3.2.1 | He ncronms3yercst
6.3.3 UHdopmanuoHHbIe CIPABOYHBIE CHCTEMBbI
6331 lapanr : cnpaBogHO-TpaBoBast cucteMa : 0a3za maHHBIX /| OO0 «UIIO «TAPAHT». — Pexxum moctyma: u3
T JIOKAJIbHOM ceTH By3a. — TeKCT : 3JIeKTPOHHBIH.
6332 ABTOMaTH3MpOBaHHAs CHCTEMa NPaBoBOM MH(pOpMaIMK Ha xele3HopopoxkHoM TpaHcnopte (bJ] ACTINIXKT) :
T caiit Koncynsrantlliaroc / AO HUMAC. — PexxiM ocTyIia: U3 JIOKaJIbHOM ceTH By3a. — TeKCT : 2JIeKTPOHHBIH.
6.4 IlpaBoBBIe H HOPMATHBHBIE JOKYMEHTHI
6.4.1 | He ucnons3yercs

7 OIUCAHUE MATEPHATbHO-TEXHUYECKOM BA3BI,
HEOBXOJIMMOM JUISI OCYIECTBJEHMS YYEBHOTO IMTPOLIECCA
MO JUCHUTIIMHE

1 Kopnyca A, JI, T, H KpMKT UpI'VIIC naxoastcs o anpecy r. Kpacnosipck, yn. Hosast 3aps, 1. 2 U
Y4eOHple ayqUTOpUU OIS MPOBEACHUS 3aHATHH JEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA, KypCOBOTO
MPOCKTHPOBAaHUS (BBHIIONHEHHUS KYpPCOBBIX TPOEKTOB, PadOT), TPYIMOBEIX M WHIWBUAYAIBHBIX KOHCYIbTAIIHA,
TEKyIET0 KOHTPOIS M MPOMEKYTOYHOW AaTTECTAIllMH, YKOMIUICKTOBAaHHBIC CICIHAJIM3HMPOBAHHOW MEOENbI0 H
) TEXHUYECKAMHU CpeNCcTBaMH OOydeHHs (HOYTOYK, MPOEKTOp, SKpaH), CIAYXKAIIMMH AJIS TPEICTaBICHUS yIeOHOU
uHpOpManuu OONBIION ayauTopuu. [ MpoBeNeHUs 3aHATHIA JICKIIMOHHOTO THIIA UMEIOTCS y4eOHO-HATIISAHBIC
nocoOust (IIpe3eHTaluy, IUIaKaThl, TaOIHMIbI), OOECleYMBAIONINE TEMAaTHUYECKHEe WIUIIOCTPAIUN COJEPKAHUS
JUCHIUTUINHBL.
[MTomeneHust JUisi XpaHEeHUs! U TPOGHIAKTHYECKOI0 00CITy)KUBaHHUs yueOHOrO 000pyJOBaHHUS —
IToMereHus A5t caMOCTOSITEIBHON pabOThl 00YYAIOIIMXCSI OCHALICHBI KOMITBIOTEPHON TEXHUKOH, MTOAKIIOYCHHOU
K MH(OpMaIMOHHO-TEIEKOMMYHHKAIMOHHOH ceTn «VHTepHeT», M obecreueHbl JIOCTYNOM B 3JEKTPOHHYIO
3 nHpopManmoHHO-00pazoBarensHy0 cpeny KpXKT Upl'YIIC.
[Tomemmenus A1t CaMOCTOSITENLHOM paboThl 00yJaIOIIUXCSI:
— YUTaJbHBIN 3271 OMOIHOTEKH,
— KOMIIbIOTEpHbIE Kinacchl A-224, A-409, A-414, J1-203, JI-204, JI-214, JI-404, JI-410, H-204, H-207, T-46, T-5.
8§ METOAUYECKUE YKA3AHUSA 1JIS1 OBYYAIOLIIUXCA
O OCBOEHNIOAMCIHUIIJIMHBI
Bun yueGHO# Opranuzanus yueOHOH NesaTeIbHOCTH 00yJaromerocs
JeSITeIbHOCTU
Jlektus (ot matmHCKOTO «lection» — dYTeHWE) — BUJA AYJUTOPHBIX YYCOHBIX 3aHITHH.
Jlexnus: 3aknmanbiBaeT OCHOBBI Hay4HBIX 3HAHUN B CUCTEMAaTH3MPOBAHHOMU, MOCIENOBATENbHOM,
0000meHHOl (OpMe; pPacKpBIBAET COCTOSIHWE W IEPCIEKTHBHI Pa3BUTHS COOTBETCTBYIOIIECH
o0nacTn HAyKW M TEXHUKH; KOHLIEHTPHPYET BHMMaHHe OoOydarommxcs Ha HauOojee CIOXKHBIX,
Y370BBIX BOIIPOCAX; CTUMYJIHPYET MO3HABATEFHYI0 aKTUBHOCTH 00YJaOIIIXCSl.
Bo BpeMms JeKIMOHHBIX 3aHATHA OOYYalOUIMHCSA JOJDKEH yMETh CKOHIIGHTPHPOBATh
BHUMaHHE Ha H3yYaeMBIX IpolieMax M BKIIOYNTH B pabOTy BCe BHABI MaMSITH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-/IBUTATENbHYI0. J{JIs1 3TOr0 Bech MaTepuall, u3jaraeMblil IIperoiaBaTeieMm,
obOyuaromeMycs HEOO0XOIMMO KOHCIIEKTHPOBAaTh. B KOHCHEKT PEeKOMEHAyeTCs BBINHMCHIBATH
Jlexrust onpeneneHus, GOpMyIUPOBKH U JOKa3aTeIbCTBA TeopeM, GpopMynsl u T.1. Ha monsx xoHcmekTa
cllelyeT oMevaTh BOIPOCHI, BBIICIICHHBIE 00YYalOIMMCS AJIsl KOHCYJIBTAIMH C ITPETOaBaTeNIeM.
BeiBozibl, monyueHHble B Buae (OPMYJ, PEKOMEHIYETCsl B KOHCIIEKTE IOJYEPKHBATh WIH
00BOJUTH pPaMKOM, YTOOBI JIydllle 3allOMUHANINCH. [10JIE3HO COCTaBUTH KpaTKUH CHpPaBOYHHUK,
COJICpIKaILMi ONpeeIeH s BAKHEHIINX MOHATHH M HanboJjee 4acTo yrnorpedisieMble (hOpMyIIbl
aucIuIMHbL. K Kaskmoi Jiekiuu ciegyer pa3oOpaTh Marepuain npeapinymeid gekuuu. M3ygas
Marepuall 10 Y4eOHUKY WJIM KOHCIIEKTY JIEKLHH, CIeIyeT NMepeXoIuTh K CIeIyIoueMy BOIpoCy
TOJIBKO B TOM Ciyd9ae, KOTJa XOpOIIO YCBOEH MpeAslaymuii Bompoc. Ilpu 3ToM HeoOxommmo
BOCIIPOM3BOANTE Ha OyMmare Bce pacCyXKACHUs, KaK NMEIOIINecs B y9eOHNKE WIH KOHCIIEKTE, TaK
1 TPOMYIICHHBIE B CHIY MX MPOCTOTHL. P BOIPOCOB AWCIMIUIMHBEI MOXKET OBITh BBIHECEH Ha
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CaMOCTOATCIIbHOC U3YUCHUC. Taxoe 3aJaHuc TpeGyeT OIICPATUBHOI'O0 BLINTOJIHCHUS. B koncnekre
JICKITAM HeO6XOI[I/IMO OCTaBUTb MECTO Jid OCBCHICHUSA YIOMSAHYTBHIX BOIPOCOB. 0O003HaYUTE
BONPOCHI, TCPMUHBI, MaTCpHaJ, KOTOpI)II;‘I BBI3BIBACT TPYAHOCTH, IOMETUTH U MONBITATHCA HalTH
OTBCT B peKOMeHZ[yeMOﬁ JaTepartype. Eciu camocTosTeabHO HeE yaacTcsa pa306paTLcsl B
marepuajie, TO HeOGXOI[I/IMO C(l)OpMyJ'II/IpOBaTL BOIIPpOC W 3adaTb MNOPCIOJAaBaTCil0 Ha
KOHCYJIbTAllMH, HAa MTPAKTUYCCKOM 3aHATUN

IIpakTuueckoe
3aHATUC

[IpakTHyeckoe 3aHATHE — BUJ 2y JUTOPHBIX YUeOHBIX 3aHATHH, lIeleHanpasieHHas hopma
OpraHM3aliK y4eOHOTO Ipolecca, P PeaTU3alnui KOTOPOH oO0ydJaromuecs M0 3aaHHI0 U O[]
PYKOBOACTBOM IIPENOAABATENsl BBIMONHAIOT MNpakTHYeCKue 3amaHus. lIpakTudeckue 3afaHus
HamnpaBJCeHbl Ha YIIyOJeHHE HayYHO-TEOPETHUECKHX 3HAHWI M OBIAJCHUE OIPEACICHHBIMH
METOaMH paboThI, B MPOIECCE KOTOPBIX BBIPAOATHIBAIOTCA YMEHHUS M HABBIKH BBITOTHEHHS TEX
WIN WHBIX Y49eOHBIX NeHcTBHHf B maHHOW cepe Haykw. [IpakThdeckme 3aHATHS pPa3BUBAIOT
Hay4YHOE MBIIUICHHE U PEdb, MO3BOJAIOT IMPOBEPHUTh 3HAHMS OOYYAIONIMXCS, BBICTYIAIOT Kak
CpeCTBa ONepaTUBHOI OOpaTHOM CBS3M; 1I€Jb NPAKTUYECKUX 3aHATUH — YriyOusTh, paclIupsTh,
JICTATM3UPOBaTh 3HAHMS, IOJyYCHHBIC Ha JIEKIUH, B OOOOLICHHOH (opMe H COJeHCTBOBATh
BBIPa0OTKE HABBIKOB MPO(EeCCHOHAIBHOM eI TeIbHOCTH.

Ha mnpakThdeckux 3aHATHAX MOAPOOHO PACCMATPUBAIOTCS OCHOBHBIE  BOIPOCHI
JUCHMIIIINHBI, pa361/1pa10Tc;1 OCHOBHBIC THUIIBI 3ajJad4. K KaXJI0MY TIPAKTUYCCKOMY 3aHATUIO
CJICAYCT 3apaHE€E€ CaMOCTOATC/IbHO BBINIOJIHUTL JOMAlIHEEC 3aJaHUC U BbIYYUTH HeKL[HOHHbIﬁ
Marepual K cieayrooniei teme. CHcTeMaTHIeCcKoe BBIITOJTHEHUE TOMAITHAUX 3a/laHni 00s3aTebHO
U SIBISIETCS BAXKHBIM (DAaKTOPOM, CIIOCOOCTBYIOIINM YCHEITHOMY YCBOCHUIO TUCIUIITHHBI.

Ocoboe BHIMaHHKE cienyeT 00paIaTh Ha ONpeaeICHNe OCHOBHBIX MMOHATHI AUCIUTUIIHEL.
OOyyarommicst JOIKEH IMoIpoOHO pa3dupaTh NPUMEPHI, KOTOPBIE MOSICHSIOT TOHSTHS

CaMocTosTeNnbHas
pabota

OOyuyenme 1o  aucuMIuInHE — «MaTemaTtuka» — TIpelycMaTpuBacT  aKTHBHYIO
caMoCTOATENbHYI0 paboTy oOyuaromierocs. Ha camocrosTensHyto padoTy otBoaurcst 99 gacos
mo ouHo# (hopme 0OyueHus, 185 yacoB mo ouHO-3a0uHOM Popme o0yucHus. B paznmene 4 paboueii
IIpOrpaMMBbl, KOTOpBIH Ha3biBaeTcs «CTpyKTypa M COIepiKaHWE UCIUIIMHBDY, BCE Yachl
CaMOCTOATENIFHOW paboOThl pacHMcaHbl IO TeMaM M BONpPOCaM, a TaKke yKa3aHa HeoOXxoIumas
ydebHas nuTepaTypa: o0yJaromuiics n3ydaeT y4eOHbIi MaTepuall, pa3oupaeT IpUMeEphl U perraeT
pa3HOYpOBHEBBIE 3aJaydl B paMKaxX BBINOJHEHHS Kak OOMMX JOMAIIHUX 3aJaHui, Tak |
WHAMBUIYanbHBIX MoMamHux 3agaHui (U3) u pacuerHo-rpadmueckux pabor (PI'P). Ilpm
BBIITOJTHEHUH JIOMAIIHHX 3a/laHuil 00ydaromeMycsi ciieyeT o0paTHThes K 33j1a4aM, PeIICHHBIM
Ha TIPEIBIAYIINX HPaKTHYECKUX 3aHATHAX, pEIICHHBIM JOMalmlHUM paboTam, a TaKke K
npuMepaM, TPHUBOIUMBIM JIeKTopoM. Ecim 3Toro OymeT HemocTaToYHO Ul BBINOJHEHHS BCEH
paboTBl MOXHO JOMOJHHUTENBHO BOCIIOIB30BAThCS YUYEOHBIMH ITOCOOMSIMH, NPHUBEJICHHBIMH B
pasmene 6.1 «Yuebnas sureparypa». Ecinm, HecMOTpss Ha H3ydYeHHBIH MaTepHal, 3aJaHue
BBIIIOJIHUTh HE YAAeTCs, TO B 00s3aTEJFHOM MOpPSJIKE HEOOXOANMO IMOCETUTh KOHCYJIBTAaIHIO
NpernojaBaTeis, BeAYIIEro MpakTHIECKHe 3aHATHs, U/HIH KOHCYJIbTALUIO JIEKTOpA.

PI'P noymxHBI OBITH BBINOJHEHB! 00YYaIOIIMMCS B YCTaHOBJICHHbIE NIPEIIOIaBATENIEM CPOKU
B COOTBETCTBUU C TpeboBaHusiMu K odopmiienuto PI'P (TekcToBoil M Tpaduueckoil dactei),
chopmynupoBaHHbiM B [lonoxxkennn «TpeboBanust K 0OPMIICHUIO TEKCTOBOM M rpaduueckon
noxkymenrarun. HopmokorTpois» Ne 11.532000.05.4.073-2019.

OOyuarommiicsi 04HOI 1 04HO-32049HON (POPMBI 00y4eHHUS BbINOJIHSCT:

1 cemectp

PI'P Nel«DneMeHTHI TMHEHHON ainreOpbl ¥ aHAIUTUYECKOW TeOMETPHN

PI'P Ne2 «/luddepennumanbHoe 1 HHTETpallbHOE NCUUCTICHUE (DYHKIIMH OJHOW EePEMEHHOM.

2 cemecTp
PI'PNe3 «Ciyuaitabie coObITHs 1 BeTMINHEL. CTaTHCTHYecKas 00paboTKa TaHHBIX.»

3amaHus pa3MelieHsl B OJEKTPOHHOW WH(pOpMAIMOHHO-00pa3zoBatenbHON cpexe KpWKT
NpIl'YIIC, noctymHO# 00yJaromeMycs 4epe3 ero JUIHbIN KaOUHET.

Kommneke yueOHO-METOUUECKUX MaTepraoB MO0 BCEM BHJaM y4eOHOW AESITEeIHHOCTH, MPEAyCMOTPEHHBIM paboyeii
MPOrpaMMOH THUCIUTUIMHBI, Pa3MeIleH B MIEKTPOHHOH MHPopManmoHHo-o0pa3oBarensHoi cpene KpXKT Mpl'YIIC,
JIOCTYITHOW 00yYaroIIeMycsl Yepe3 ero JIMYHbIA KaOWHET.




Ipuaoxenue 1 k paGoueil nporpamMmMe 1mo JMCHMUILIMHE
b1.0.07 MaTematuka

®OH/I OHEHOYHBIX CPEJICTB

JJISI IPOBEIEHUSA TEKYIIEro KOHTPOJIsSI YCIIeBA€MOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHU MO JUCHUILIIMHE
b1.0.07 MaTtemaTuka

KPACHOSPCK



1. O01Me noJ1oKeHus

®onx  oneHouHblx cpeacTB  (DPOC) sBasSeTcs COCTAaBHOM YacThl0 HOPMATHBHO-
METOJUYECKOr0  O0ECTeUeHUsT CHUCTEMBbI OIEHKM KadeCcTBa OCBOCHHS  OOydYarolUMUCS
00pa3oBaTeNbHOI MPOrpaMMBl.

@DOHJT OICHOYHBIX CPEICTB TMpEIHA3HAYeH JJIs UCIOJb30BaHUS O0ydYaroOIUMHUCH,
IpernojaBaTeNsiMi, aJMUHUCTpalel YHUBEPCHUTETa, a TAaKKe CTOPOHHUMH 00pa30BaTeIbHBIMU
OpraHu3aIMsIMU JUIsl OLICHMBAHUSI KAaueCTBa OCBOCHHUS 00pa30BaTEIbHOM MPOrpaMMbl U YpPOBHS
c(hOpPMUPOBAHHOCTH KOMIIETEHIIUH Y 00y4atOInXCsl.

3apauamu OOC SBISAIOTCS:

— OLIEHKA TOCTHKEHUI 00yYaromMXcsl B IPOIECce U3yUeHUs TUCHUTUINHBL;

— oOecriedeHHE  COOTBETCTBHSI  PE3yJbTAaTOB  OOY4YeHHS  3agayaM  Oyaymie
npoecCHOHANBHOM AESITETbHOCTH Yepe3 COBEPIICHCTBOBAHHE TPATUIIMOHHBIX M BHEIpPEHHUE
WHHOBAIIMOHHBIX METOJIOB 00YUYCHHSI B 00pa30BaTEIbHBIN MPOIIECC;

— CaMOIOITOTOBKA U CAMOKOHTPOJIb O0YyUaIoILUXcs B Ipoliecce 00yueHusl.

@DOH/T OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIIUIIOB OIICHUBAHHUS:
BaJIMIHOCTh, HaJIE)KHOCTh, 00bEKTUBHOCTH, 3PPEKTUBHOCTD.

st oueHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETEHIIUH HCIOJB3YETCS TPEXypOBHEBAs
cUcTeMa:

— MHUHHMAJGHBIA yPOBEHb OCBOCHHS, OOS3aTCNBHBIN JUIsI BCEX OOyYaromuxcs II0
3aBEpIICHUI0 OCBOCHMSI 00pa30BaTENIbHON MpOrpaMMbl; JaeT oOIllee MpeICTaBICHHEe O BHJIE
JESTSIIBHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHHS OOBEKTOB MPOECCHOHATBLHOM
JESTEIIbHOCTH, METOJIOB M aJITOPUTMOB PEIICHUS MPAKTUYECKUX 3a/1a4;

— 0a30BBI  YpPOBEHb  OCBOEHHUSA, TMPEBBIICHHE MHHUMAIBHBIX  XapaKTEPUCTHK
c()OPMUPOBAHHOCTH  KOMIIETEHIIMH; TO3BOJIIET pellaTh THUIOBBIE 3a7aud, MPUHUMATH
MpoeCCHOHANIBHBIE W YINPABIEHYECKUE PEIICHUS 10 M3BECTHBIM alrOpUTMaM, MpaBWIaM U
METOINKAM;

— BBICOKHH YpOBEHb OCBOCHHS, MAaKCUMAJIbHO BO3MOYKHAs BBHIPAKEHHOCTh XapaKTEPHUCTHK
KOMIIETEHIIMI; TpeAnoaaraeT roTOBHOCTh pelaTh MPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0XKHOCTH,
HETHUIIOBBIE 3a/layd, MPUHUMATh NMPOPECCHOHANBHBIE M YINPABICHUECKHE DPEIICHUS B YCIOBHUSIX
HEMOJIHOW  ONpPENEN€HHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJIbHOM, HOPMAaTUBHOM H
METOJMYECKOM O0ECTICYEHHUH.

2. IlepeyeHb KoMIneTeHIUI, B POPMUPOBAHUN KOTOPBIX Y4ACTBYeET
AUCUUILJINHA.

IIporpaMMa KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATH.

Iloka3aTe/in OleHNBAHUS KOMIIETEHIUI, KpUTEPHUH OLIEHKH
Jucuunnuna «MaTemMaTikay y4acTByeT B (POpMUPOBAHUN KOMITETEHIIUH:
VK-1
Crnioco0eH ocyIecTBIATh MOUCK, KpUTHUECKUN aHAIU3 U CUHTE3 HH(OpMaIuu, IPUMEHSITh
CUCTEMHBIN moAXOod AJid pCIICHU A MMOCTABJICHHBIX 3a/1a4

IIporpaMma KOHTPOJIbLHO-OLICHOYHBIX MEPONIPUATHI 04HasA opMa 00ydeHust

Ko
HanmenoBanue A
He KOHTPOJIHHO OO0BeKT KOHTPOJIA (TTOHSTHS, HHAUKaTOpa HammenoBanne o1ieHOYHOTO
Ne TeMa / paszen JUCHHILIUMHEL, JOCTHIKEHUS cpenctsa (popma
AcJ OLICHOYHOTO
MEpOMPHATHS KOMITETEHIINS, U T.1.) KOMITETECHIINN TIPOBEICHUS)




I cemecTp

1 2.5 Texymmii «DJIeMEHTBI JINHEWHOH anreOpbl VK-1.1 PacuetHo-rpaduueckas
KOHTPOJIb U aHAIUTUYECKOU T€OMETPUM» ) pabora Ne 1 (muceMeHHO)
Texymnii
2 2 Marpurnpt YK-1.1 HUKTaHT 10 opMynam
KOHTPOJIb pHit A popmy
Texymmii . N
3. 3 yu CucteMmsl TuHeNHBIX ypaBHeHUH | YK-1.1 Jukrant no gopmynam
KOHTPOJIb
Texymmii . N
4. 4 yu CucteMsl TuHENHHBIX ypaBHeHHH | YK-1.1 KonrponsHas padorta
KOHTPOJIb
NJ13 3amanus
Texymmii €IPONYKTUBHOIO YPOBHS
5. |8-10 yu Tpenenst VK-1.1 penpozy yp
KOHTPOJIb (TTMCHMEHHO)
Texymmii
6 14 M [penensr, mpousBogHAS YK-1.1 Kontponsuas padora
KOHTPOJIIb
7 10-15 Texymumii «dnddepennnansaoe u VK-1.1 PacuerHo-Tpaduueckas
) KOHTPOJIb WHTETPAIbHOE UCUNCIICHUE) ) pabota Ne2(mmHChMEHHO)
o OYHKINH HECKOJIBKUX N3 3aganus
Texymumii
8. 16 MIEPEMEHHBIX VK-1.1 PENPOAYKTUBHOIO YPOBHS
KOHTPOJIIb
(TMCHMEHHO)
9 17 Texymmii Hrorosoe TecTupoBaHue VK-1.1 TectupoBanue
KOHTPOJIb ) (KOMITBIOTEpHBIE TEXHOJIOTHN)
Pasznensr:
1. DneMeHTHI INHEHHOH
anreOpsI
2. DneMeHTHl aHaJTUTUIeCKOit
reoMeTpHH
3 BBeaeHue B MaTeMaTHUECKUIH
[IpomexxyTouHast
aHaIIn3 Pemenue 3a1a4 (MMCHMEHHO)
10. |19-21| arrecranus — VK-1.1
K3AMEH 4. NuddepennunansHoe cobecenoBaHue (YCTHO)
ncuuciaenne QyHKIUH OJHOH
MepeMEeHHOMN
6. UnTerpanpHOe UCUUCIIEHNE
(bYHKIMM OJHOW TIepeMeHHON
6. OYHKIMH HECKOIBKUX
HepEeMEHHBIX
11 cemecTp
Texymmii Cryuaiinblie COOBITHA
1. 1-17 yi y YK-1.1 KonTponbHas pabora
KOHTPOJIb
Texymuii CnyuaiiHble BeTUUHHBI
2 12 yi y YK-1.1 KonTtponbHas padora
KOHTPOJIb
«Cryyaiinbie COOBITHS u
3 216 Texyumii BEJIMYHHBIL. CraTtucruueckas VK-1.1 Pacuerno-rpaduueckas
KOHTPOJIb 00paboTKa JTaHHBIX.)» ' pabora Ne 3 (muceMeHHO)
Texyumii Pasnent TectupoBanue
4 17 yu 7.Teopust BeposiTHOCTEN VK-1.1 p
KOHTPOJIb (KOMIIBIOTEPHBIE TEXHOJIOTHH
8. MaTtemaruyeckasi CTATUCTUKA
[Ipomexxytounast | Paznenst
. Pemenue 3anau (TMCEMEHHO)
5. 19-21| arrecranus — 7.Teopust BeposiTHOCTEN VK-1.1
cobecenoBanue (YCTHO)
9K3aMeH 8. MaremaTnyeckas CTATUCTHKA

Onucanue nokasareJieil U KpUTepUeB OLCHUBAHUS KOMIIETCHIIMI.
Onucanue MKaJ OLeHUBAHUS
KoHTpons KkauecTBa OCBOEGHHs JUCLMIUIMHBI BKIIOYaeT B ce0sd TEKYUIMH KOHTPOJb
yCIIEBaEMOCTH U TPOMEXYTOUHYIO aTTeCTaluio. TeKylMid KOHTPOJb YCIIEBAEMOCTH U
IPOMEKYTOUHAs] aTTeCTallds OOY4YalOIIMXCS MPOBOAATCA B LENSAX YCTAaHOBJIEHHUS COOTBETCTBUS
JOCTIDKEHUIH  00ydaromMXcsl IMO3TAamHBIM — TpeOOBaHMAM OOpa30BaTENbHOW MPOTPaMMBI K
pesyiabTaTamM oOy4eHus 1 GOPMHUPOBAHUS KOMIICTCHITHI.



Tekymuii KOHTPOJb YCHEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHHUH, HaBBIKOB OOyYaromuxXcs. 3ajada TEKYIIEro KOHTPOJS — ONEpaTHBHOE U PETryJSIpHOE
yOpaBlieHHE yuyeOHOW JesATENIbHOCThIO OOy4YaloIIMXCsi Ha OCHOBE OOpaTHOM CBSI3U U
KOPPEKTUPOBKU. Pe3ynbTaThl OLIEHNBAHUS YUUTHIBAIOTCS B BUJE CPEAHEN OLIEHKH MPU IIPOBEIECHUU
MIPOMEKYTOUHOM aTTecTaliu.

Jlnisi OUEHUBAHUS PE3YJIbTAaTOB OOYUYCHHS HCIOJb3YeTCsl NBYXOayuibHas («3aUTEHO» U «HE
3aYTEHO») U 4YeTbipexOayibHas IKala («KOTJIMYHO», «XOPOIIO», «YyJOBJIETBOPUTEIHLHOY,
«HEYIOBJIETBOPUTEIBHOR).

[lepeueHb OLICHOYHBIX CPEJICTB, UCIOIB3YEMBIX /JIsi OLICHMBAHMS KOMIIETEHIUH, a TakKxke
KpaTKasi XapaKTepUCTHKA STHX CPEICTB MPUBEACHBI B TaOIHIIE

HaumenoBanue IIpeacraBaenne
KpaTkasi xapakTepucTHKA OLIEHOYHOT 0
Ne | oneHo4HOrO OLIEHOYHOT0 CpeJCTBA B
cpejacTBa
cpe/cTBa DOC
CpeacTBo AJis MPOBEPKU YMEHUN MTPUMEHSTh
pen JWL IPOBCPIH Y p . KoMIIEKThI THITOBBIX
MOJIyYE€HHBIE 3HAHUSA T10 3apaHee onpeaeeHHON .
N 3a/1laHui 7St
PacuetHo- METOJIMKE JUIS PEIlIeHHs 3a]a4 WK 3aIaHui TI0
BBITIOJTHEHHSI PACUETHO-
1 rpadudeckas paboTa | pasfeny AUCIUTLTHHEL.
. rpadudeckux pabot 1o
(PT'P) MoskeT OBITh UCITOJIB30BAHO IS OLIEHKH 3HAHUH,
. TeMam/pa3aenam
YMCHHH, HABBIKOB U (WJIM) OIBITA NEATEIHHOCTH
JTUCTIATUTHHBL
o0y4JaroImuxcsl.
. KoMmekTs! THITOBBIX
CpencTBo MpOoBepKH YMEHHA IPUMEHST .
KOHTPOJIBHBIX 3aJaHUI
KontponsHas MOJTYYCHHBIC 3HAHUA IS PEIICHUS 3a/1a9
10 TeMaM JUCITUTLTIHEI
2 pabota OTIpENICIICHHOTO THIIA TI0 TEME WU pa3zeiy. (He MeHee 1BYX
(aynuropnas)(KP) PexoMeHayeTcs A1 OLICHKY 3HAHUM U yMEHUH Y .
BapHUaHTOB) — AJISI OYHOM
oOydJaromuxcs
dhopMbl 00yueHHS
CpeacTBo MpoOBEPKY 3HAHUST OCHOBHBIX
IlepeueHb TUIIOBBIX
Jukrant no anreOpandeckux (Gopmym v mpaBuL.
4 . (bopmy (BOIIPOCOB) 110
dbopmyam MoskeT OBITh UCTIONIB30BAHO JJIsI OIICHKU 3HAHUI
TeMaM JUCIUTUTAHBI
obyyJaromuxcsi.
CucteMa CTaHAapTU3UPOBAHHBIX 3aJaHUH,
MTO3BOJISFOIAS aBTOMATU3UPOBATH MPOIEAYPY
W3MEPeHUs YPOBHS 3HAHUH B yMEHUH
P yp y DoHg THIIOBBIX
6 Tect oOyuJaromierocs. o
. TECTOBBIX 3alaHUN
MoskeT OBITh HCIIOJIB30BAHO IS OLICHKH 3HAHUH,
YMEHHUH, HABBIKOB U (WJIH) OTBITA ESTEIHbHOCTH
obyuJaromuxcsi.
CpeacTBo, O3BOJISIONIEE OLEHUTh 3HAHUS, Mepeuers
YMEHUSI, HABBIKOB U (MJIH) OIBITA IEATCIbHOCTH p
TEOPETUIECKIX
0o0ydJaroImerocs Mo JUCITUTLINHE.
7 Ok3aMeH . BOIIPOCOB U
MoskeT OBITh HCIIOJIB30BAHO ISl OLICHKH 3HAHUH, .
. MPAKTUYECKHUX 3aaHUH
YMEHHUH, HABBIKOB U (MJIH) OIBITA JESTEIbHOCTH
(6uneToB) K PK3aMEHY
obydJaromuxcsi.

KpnTeplm U HIKAJIbI OICHUBAHUA KOMHeTeHIII/[ﬁ B pe3yJibTaTC U3YUCHUHA Ill/ICIIl/IHJIHHBI/
NPOXO0KACHUH NPAKTHKH NPH NPOBEICHUH NPOMEKYTOUYHOM aTTeCTALMHU
B popme 3k3ameHa. llIkana oueHMBAHUA YPOBHS OCBOCHHSI KOMIIETCHIM I

IIxane1 olileHUBaHUS

Kpurepuu onieHuBanust

YpoBeHb 0CBOEHUS
KOMITETEHIIUHN

OOyyaromuiics MPaBUIIBHO OTBETHII HA TEOPETHIECKHE
Bonpockl. [Tokas3an OTIMYHBIC 3HAHUS B PAMKax Y4eOHOTO

Mmarepuaja. HpaBI/IHLHO BBITIOJTHUT TPAKTUYCCKUC
3aJaHusl. Iloxazan oTiH4HBIE YMCHUS U BJIaJICHUA
HaBbIKaMU MMIPUMCHCHUSA MOJTYYCHHBIX 3HAHMH U yMeHI/Iﬁ
Ipu pCHICHUH 3a/1a4 B paMKax yqe6Horo Martepuaia.
OTBETHII HA BCE JAOMNOJHUTCIbHBIC BOIIPOCHI

«OTJIMYHO» Bricokuit

«XOPOTIIOY OO0yyarommiics ¢ HeOOIBITUMU HETOYHOCTSIMH OTBETHJI Ha | ba3oBeiii




[IIxasbl onleHUBaHUS Kputepuu orieHuBaHust

VYpoBeHb OCBOEHUS
KOMIIETCHIIUH

TeopeTHyeckue Borpockl. [lokasan xopolne 3HaHHS B
pamkax yueOHoro Matepuasia. C HeOONBIINMU
HETOYHOCTSIMH BBITTOJTHII IPAaKTHYECKUE 3aJaHusL.
[Nokazan xopouire yMEeHUs U BlaJeHNS] HABBIKAMH
MIPUMEHEHHS TTOJTyYSHHBIX 3HAHUI U YMEHUH pu
pelIeHnn 3a71a4d B paMKax ydyeOHoro marepuaia. OTBeTnI
Ha OOJBLIMHCTBO JOIOJHHUTEIBHBIX BOIIPOCOB

«YIOBIETBOPHUTEIILHO npakTHyeckre 3aganus. [lokasan yJoBIeTBOPUTEIbHBIC MuHUMaTbHBIN

OOyHJarommiAcs ¢ CyIecTBEHHBIMH HETOUYHOCTSIMH
OTBETHJI Ha TEOPETHYECKHE BOIPOCHL. [Tokazain
YIOBJICTBOPHUTEIBHBIC 3HAHUS B paMKax y4eOHOTo
Mareprana. C CylnecTBeHHBIMH HETOYHOCTSIMH BBIIOJIHHIT

YMEHHUS U BIIaJCHNs HABBIKAMU IIPUMEHEHUS [I0JIyYEHHBIX
3HAHUI 1 YMEHHUH NpHU pelIeHnd 3a/1ad B paMKax yueOHOTro
Marepuaia. /JJomyCcTiiI MHOro HETOYHOCTEH IIPU OTBETE HA
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

«HCYAOBJICTBOPUTCIILHO»

OOyyarouiics py OTBETE Ha TEOPETHYECKHE BOIPOCHI U
IIPY BBINOJIHCHUH MPAKTUUECKUX 3aJaHUN
TIPOJIEMOHCTPUPOBAI HEJOCTATOYHBIA YPOBEHb 3HAHUH 1 Kommerenunu He
YMEHU IpH PELICHUH 33124 B paMKax ydeOHOTO c(hOopMHpPOBaHBI
Matepuaina. [Ipu oTBeTax Ha IOMOIHNATEIBHBIE BOPOCHI
OBLIO IOMYIIEHO MHOXKECTBO HETIPABHUIIBHBIX OTBETOB

2.2 KPUTEPUHU U IIKAJIbI OITEHUBAHUSA PE3YJIbTATOB OBYUEHUS ITPU ITPOBEJEHNM TEKVIIET'O

KOHTPOJIA YCIIEBAEMOCTHU

Kputepun u mkana oueHuBanus pacueTHo-rpaduyeckoit padotsl (PI'P) (a5 ouHoit 1 ouHO-
3204HOM hopMbI 00yUEHHsI)

[IIxana oneHUBaHUS Kpurepuu onieHuBanust

OO0y4aronuiicst HOJTHOCTEHIO U MPAaBIIIFHO BBITONHIUI 3aganue PI'P. [Tokazan
OTIIMYHBIC 3HAHUS, YMEHHS U BIAJACHUS HABBIKAMU IIPUMEHEHHS UX TIPU PEIICHUHN

«OTIHYIHOY
3aJa4d B paMKaX yCBOCHHOTO y4eOHoro Matepuana. PI'P odopmireHa akkypatHO U B
COOTBETCTBHUH C IPEABABISIEMBIMH TPEOOBAHUSIMH
OO0yuatontuiicst BeImonHI 3aaanue PI'P ¢ HeOompmmmu HeTouHOCTSIMH. [ToKazan
XOpOIIWE 3HAHUS, YMEHUS U BIIaJICHNS HABBIKAMU MTPUMEHEHUS UX MPHU PEIICHUH
«XOPOIIIOY

3aJa4 B paMKaxX YCBOEGHHOrO y4eOHOro Marepuaia. ECTh HerocTaTky B
obopmiuenuu PI'P

«YIOBJIETBOPUTEIHHOY

OO6yuatormuiics BeIMOTHI 3aaHue PI'P ¢ cyIecTBeHHBIMI HETOYHOCTSAMH.
IToxasan yaoBiIeTBOpUTENbHBIC 3HAHNS, YMEHHS U BJIQJICHUS HABBIKAMHU
MIPUMEHEHHUS MX IPH PEIIeHIH 33a7ad B paMKaX yCBOSHHOTO y4eOHOT0 MaTepraa.
KauectBo odopmienus PI'P umeer HegocTaToOuHBIH YPOBEHB

«HCYAOBJICTBOPUTCIBHO» YPOBCHb 3HaHPII7[, yMCHI/If/'I " BJIAJICHU UMU IIPU PCIICHUU 3a/1a4 B paMKax

[Tpu BemonHenuu PI'P oOyuatomuiicst mpoieMOHCTPUPOBAJ HEOCTATOYHBIH

YCBOGHHOT'O y4eOHOI0 MaTepHaia

Kpurepuu u mkana olleHuBaHUs ayAUTOPHON KOHTPOJIBHOM paboThI (151 OYHON M OUYHO-320YHON
dbopMbl 00ydeHHUsT)

[Ixana Kpurepuii oneHku

OrneHuBaHus
OO0yuaronuiics MOJTHOCTHIO U MpaBUIbHO BhIMoaHWI 3aganue KP. [Tokazan oTiudHbIe 3HAHUS U YMEHUS

«COTIIUIHO» B paMKax ycBOeHHOro ydeOHoro marepuaia. KP oopmieHa akkypaTHO ¥ B COOTBETCTBHUH C
PEABABIACMBIMHA Tp€6OBaHI/I5[MI/I

«XOpOION OO6yuarontuiics BeIoHII 3aaaane KP ¢ HebonpmnmMu HeTogHOCTAMU. [Tokazan Xopomie 3HaHusI 1
YMEHUS B paMKaX YCBOSHHOTO y4eOHoro marepuasia. Ecte HegocTaTku B opopmitennu KP

(YIORIIETROPHT OOyuatontuiics BeImoTHAI 3aaanne KP ¢ cymecTBeHHBIME HeTOUHOCTAMU. [lokazan

CTTBHOY YIOBJICTBOPUTEIIBHBIC 3HAHUS M YMEHUSI B PAMKaX YCBOCHHOIO yuyeOHOro Marepuaia. KauectBo
odopmiennst KP nmeer HerocTaTouHbII ypPOBEHbD

«ueynopnetBop | OOyvaromuiicsi He MOJHOCTBIO BRIMOMHII 3a1aHusi KP, mpu 3TOM IposIBHI HEJOCTATOYHBIA YPOBEHb




| UTEJIBHO» | 3HaHUM U yMeHUH

JukranT no popmynam

OpuaHAIIATE GOPMYII, 32 KAXKIBIN MPaBUILHBIA 0TBET onuH Oamt. [lepeBon B
YEeThIPEXOAIHLHYIO CUCTEMY MTPOUCXOIUT CIEAYIOIIUM 00pPa3oM:

Uwncio HaOpaHHBIX O0AJIJIOB OreHka
11 Gamnos «OTITUYHO»
10 6aoB «XOpOUIOY
9 baynos «YJOBJIETBOPUTEIHHO»

MCHBIIC OCBATHU 0annoB

(HEYOOBJICTBOPUTCIBHO»

Kputepuu u 1mikana olleHMBaHUs MHAMBUAYAIbHBIX JoMalHUX 3a1anuil (M/13)

IIIxana oneHuBaHUs

Kpurepuu onieHuBaHus

«OTIUYHO»

OOyyaroumuiicsi TMOJHOCTBIO M TPABHJIBHO BBHINIOJHWI 33/1aHMUS.
IMokazanm oTnMYHBIE 3HAHWS, YMEHHS W BIAJCHUS HaBBIKAMHU
MPUMEHEHNSI HMX TIPH PEIICHHH 337a4 B pPaMKax YCBOSHHOTO
ydeOHOro MaTtepuana. B BBIBO#ax COAEPKHUTCS pa3BEepHyTas
SKOHOMHYECKAsl OIICHKA Pe3yJbTaToOB pacuyeToB. BeIBOA sormyeckn
CTPYKTypHpoBaH. PaboTa odopmiieHa akkypaTHO U B COOTBETCTBHHI
C NPEABSBISIEMbIMU TPEOOBAHUAMHU

3a4TCHO
«XOpomo»

OOy4aroIMIACs BBIMOJHWII 3a1aHUs ¢ HEOOJBIIUMH HETOUHOCTSIMH.
Ilokazan XOpomue 3HaHusA, YMCHHUA U BJIaJICHHUA HaBbIKaMH
NpUMCHCHUA HUX IpU PpCUHICHUH 3aJlad B paMKaX YCBOCHHOTO
yueOHoro Marepuana. EcTh HemoctaTku B OQOpMIIEHHH pabOThI
I/I/I/IJ'II/I HCO0YCThI B HAITMCaAaHUH BBIBOJIOB

«YHAOBJICTBOPUTCIILHO»

OOyuaromuiicss ~ BBIMOJHHJ ~ 3aJaHUS  C  CYIIECTBEHHBIMHU
HeroyHOCTsIMH. [lokazan y/OBJIETBOPHUTENIbHBIC 3HAHHS, YMEHHS U
BJIQJICHHS HABBIKAMH NPUMCHEHHMs HX NpPH pElIeHHH 3a1ad B
paMKax yCBOGHHOro ydeGHOro martepuaia. KauecTBo opopmiieHUs
paboTBl MMeEeT HEJIOCTATOYHBI ypOBeHb. BBIBOOBI  HOCAT
OIIMCATENIbHBIN XapaKTep W/WIK Te3UCHOE COJICpIKaHue.

«HCYAOBJICTBOPUTCIIBHO» HEC 3a4TCHO

[lpn BbImomHEHNM 3a1aHUi OOYYarOLIMHCS MPOJIEMOHCTPHUPOBAI
HEJIOCTaTOYHbIH ypOBEHb 3HAHWH, YMEHUH W BIAAEHUS HMH IIpH
peILIeHnH 331a4 B paMKax YCBOCHHOTO Y4eOHOI0 MarepHuasia

Kpurepuu u

IKaJia OCHUBAHUA TCCTOB

IIIkana oneHUBaHUS

Kpurepun onennBanus

«OTJIHUYHO»

«XOPOLIO» «3a4YTCHO

«YHAOBJICTBOPUTCIILHO»

332[3HI/II71 IpH IIPOXOKACHUHN TCCTUPOBAHUSA

OOyuaromuiicst BepHo oTtBeTws1 Ha 90 — 100 % TecToBBIX

»
IIpU IPOXOKACHUN TCCTUPOBAHUS

OO0yuatommuiicss BepHo oTBeTwu Ha 80 — 89 % TecTOBBIX 3amaHu

IIpU IPOXOKACHUN TCCTUPOBAHUS

«HEC YAOBJICTBOPUTCIILHO» «HEC 3a4YTCHO»

332[3HI/II71 IpH IIPOXOKACHUHN TCCTUPOBAHUSA

3. TunoBbie KOHTPOJIbHbIE 3a/JaHNSI UJIM UHbIE MAaTEePHAJIbI, HEO0OX0AMMbIe
JJIS1 OIleHKM 3HAHM A, YMEeHH i, HABBIKOB M (WJIN) ONBITA J1eATEJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 32IaHUS PACYETHO-TPaUUYECKUX U KOHTPOJbHBIX PadoT

Bapuantel PI'P  BbUTIOXKEHBI B 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTeILHON Cpelie
HpI'YIIC, nocTynHO#i 00ydaromemMycst 4epe3 ero JINIHbII KaOuHeT.

OO0yuatomiuiicss BepHO oTBeTw HAa 70 — 79 % TeCTOBBIX 3aMaHHUA

OOyuaronmuiicss BepHO OTBEeTWJI Ha 69 % W MeHee TeCTOBBIX




Hwxe npuBeeHbI 00pa3Ibl THIIOBBIX BAPHAHTOB PACUETHO-TPAPUUECKUX U KOHTPOIBHBIX
paboT 1mo TemMam, peTyCMOTPEHHBIM pa0oUeii MporpaMMON.

OOpazenr THIOBOrO0 BapMaHTa pacuyeTHo-rpadguyeckoil padorel Ne 1(iss o4HOH M
0YHO-3204HOI1 (popMBbI 00yUeHHUSsI) MO TeMe «DJIEMEHTHl JUHEHHON alreOpbl U aHATMTHYCCKOU
FEOMETPUI»

3ananme 1. /lana cucrema TUHEHHBIX ypaBHeHUH. Pemmth Tpems ciocobamu:
1) no npaswity Kpamepa;
2) C TIOMOIIBIO 0OPAaTHOW MATPHIIHI ;
3) meroaom ["aycca.

2x1 +x2 +X3 :2
xl +3X2 +X3 =5
xl +X2 +5.X3 :_7

3aganue 2

CocTaBUTh ypaBHEHHUS TMPSMOHM, NPOXOIAIIEH uepe3 TOuKy A  mapauielibHO |
MEPIECHIUKYIISAPHO JaHHOU IPSAMOK
A(-1,2) , x+y-5=0.

3ananue 3
3agan AABC xoopauHaTaMu CBOMX BEpPIIMH A(l, 2), B(2, — 2), C (6, 1). Haiitu:

1) AIMHBI CTOPOH;

2) ypaBHeHus cTopoH AB u BC ¥ X yriaoBble KOAQQHUIIMEHTHI;

3) yron B;

4) ypaBHenue BoicoThl C/[ U ee JUIUHY;

5) ypaBHeHue MeuaHbl AE 1 KoopIuHaThl ToukH K repeceueHus 3Toi Menuanbl ¢ Bbicotol C/;
6) ypaBHEHUE NPsIMOI Mpoxosielt yepe3 Touky K mapaienbHo cTopoHe AB.

Crenarpb yeprex.

Oo0pa3zen TMIIOBOI0 BapMaHTa pacyeTHO-rpauyeckoil padorbl (4151 OYHOW U OYHO-
3a04HOi (popMbl 00ydeHust) Ne 2 mo teme «/{uddepeHnnanbHoe U MHTETpaIbHOE UCUHUCICHUE
(GYHKIHU OJTHOM MepeMEeHHOM

3ananme 1. Boruncautes npousBogHyto y = f(x).
1.y =sin’ 2x - cos 8x’

2. y=arctgSx - In(x —4)

3. y=ctg? 3x - arccos 2x’

arcsin x
e

4, y=—-—
x+3
= 9arctg(2x +7)

2
(x=1)
3axanue 2..Ha MoHOMOIBHOM phIHKe cripoc onpeneisiercs Gpyukuueit p =780 —2g —0. lqz.

— 1000
Cpennne msnepxkn C(q)=——— + 500+ 2q . Haiitu neny, npu KoTopoii mpuéHUTS
q

MaKCHUMaJibHa, MaKCUMAaJIbHYIO IPUOBLID.



3aganue 3.OyHKIMU cripoca U MPEIIOKEHUS UMEIOT BUL § = 09— p,s=p+ 5, rne q —
KOJIMYECTBO ITOKYIIaEMOI'0 TOBapa, § — KOJIMYECTBO MPEAJIaraéMoro Topapa, p — LieHa ToBapa.

OmnpesienTh PaBHOBECHYIO LIEHY, MACTUYHOCTh CIIPOCa U IPEUIOKEHHNS TI0 3TOM 1IeHe, N3MEHEHNE
70X071a pK n3MeHenuu ensl Ha + 290.

3ananmue 4. [IpoBecTu mogHoe MccaeoBaHue GYHKIIMA H MOCTPOUTH €€ rpaduk
x? = 2x+2
x—1

3ananme 5. HaiiTu HeonpeaeaeHHbIe HHTETPalbl.
2
J‘ ZX — ]
B 2
) —5x° +6x

1. a) I2_2x+]d3€, 6) Ix3x dx,

d.
j -x ’II)J. ’

3 — 2sinx+ cosx x> ]+x

dx, 9

3amanue 6. BerauciauTh onpeaeieHHbIN HHTErpal.

, 2
2) I L 6) Ix-cos.?xdx
0

X

OO0pasen THIIOBOTO0 BapuaHTa pacyeTHO-rpadguyeckoil padorsl (A1 0YHOH M 0YHO-3209HOM
¢hopmbl 00yuenusn) Ne 3 nmo teme «Cnyqaitabie coObrTrsi. Crydaiinple BemuIuHbl. CTaTUCTHYECKAs
00paboTKa JaHHBIX)»

3amanmne 1. Pemuts 3amaun:

1. CKOJBKO pa3aMyYHbIX TPEX3HAUYHBIX YHCEN MOXHO cocTaBUTh U3 1mudp 0, 2, 3, 5, 7 ecnu 1qudpbl
HE TIOBTOPSIFOTCS?

2. BeposiTHOCTh momagaHus B Iedb I mepBoro crpenka pasHa 0,8, mis Broporo — 0,7, mns
Tperbero — 0,9. Kaxxplil U3 CTpeNKoB Jienaer o ogHOMY BeIcTpely. KakoBa BEpOsSTHOCTH TOrO, YTO
B MUIIIEHU OyJIeT TpU NpOOOUHBI?

3. Ha ¢abpuke, u3rotosismomnieii 60aThl, nepas MamuHa npousBogaut 30%, Bropas —25%, TpeTbs
—45% Bcex m3aenuii. bpak B X MPOAYKIMH COCTaBisieT cooTBeTcTBeHHO 2%, 1%, 3%. Haittu
BEPOSITHOCTH TOT'O, YTO HayJlauy BHIOpAHHBII OONT oKazancs Ae(eKTHBIM.

4. Ha ckiame HaxomsTcsl ACTalld, W3TOTOBJICHHBIE Ha JABYX 3aBoAax. M3BecTHO, 4TO 00BEM
NPOAYKIUHM MEPBOTO 3aBOJIa B YEThIpE pa3a MNpPEBbIIACT O00bEM MPOJIYKIMH BTOPOTO 3aBOAA.

BepostHocTs Opaka Ha mepBoM 3aBoie P| =0,05, Ha BTOPOM 3aBoje P 20,01. Haynauy

B3sTasl JleTallb OKa3ajach OpakoBaHHOH. KakoBa BEpOSTHOCTH TOro, 4TO JETalb H3TOTOBJIEHA
MIEPBBIM 3aBOJIOM?

5. Haiitu BeposITHOCTB TOTO, 4TO NpH 150 BBICTpenax MulIeHb OyeT nopaxkeHa posHo 70 pa3, eciu
BEpPOSITHOCTH MOIA/IaHNs B MUILIEHb IIPY OJTHOM BbICTpelie paBHa 0,4.

6. CocTaBUTh 3aKOH pacHpeleNeHHUs CIydyailHOW BeTMYMHBI X — 4YMCIa BBINAACHUN repba mpu
YyeTblpex OpocaHUsAX NpPaBUWIbHOM MoOHeThl. HaliTu MaTemarmdeckoe OXHUIAHWE WU AMCIEPCUIO
CIIy4allHOM BeIN4MHBI X

7. Nana dyuskius pacnpenenenus F (x) clyuaiinoii Benuuunbl X . Haiitu:

a) IIOTHOCTh pacnpeneneHus f (x);



6) noctpouts rpapuku [ (x) u f (x);
B) M(X), D(X), o(X);
) Pla<X<p).
0, ecru x <1,
F(x): XT_I, ecul<x<4, a=1, ﬂ=].5.

1, ecaux > 4;

8. Haiitu MatemMaTndyeckoe OXHUAAHUE CIy4YaliHOM BEIMUYUHBI X, IUIOTHOCTh BEPOSITHOCTH KOTOPOM
3amana pyHKIMen

0, x<0
flx)= 3x%,  O<x<l.
0, x>1

3amanmue 2.
PesynbTaThl u3Mepenuii npenena tekydectu (X, kr/mm?) u npenena npounoctu (Y, kr/mm?) y 50
MapoK CTaJIM MPUBEJCHBI B TAOIUIIE.
TpeOyercst MPOBECTH MAaTEMATHIECKYIO0 00paObO0TKY IKCIIEPHUMEHTAIBHBIX JIAHHBIX B COOTBETCTBUU C
3aJJaHUuEM:
1. TlocTpouTh MHTEpBANbHBIA U AMCKPETHBIM BapHallMOHHBIM PsIbl paclpeiesieHuss 4acToT
Ha0JIrI01aeMBbIX 3HAUCHUH CiTydaifHON BelMYMHbI X U ciaydaiiHoi Bennuunsl (CB) Y.
2. TlocTpouTs rucTOrpamMmy M HOJUTOH OTHOCUTENBHBIX yacToT CB X nu CB Y.
Haiitu smnupuueckyro QyHKIMIO pacripe/ieleHusl U TOCTPOUTh ee rpaduk.
4. BBIYHCIMTL YHCIOBBIE XaPAKTEPUCTHKM BHIOOPKH: BBHIOOpOUHBIE cpeaHue X U Y ,
BbIOOpouHble nucnepcun DX u DY, BbIOOpouHbIE cpefHME KBaJpaTHUYECKHE OTKIOHEHHS

(O8]

O,uo, BbIOOPOYHBIE KOAPPUIIMEHTH acUMMETPUH Ax U Ay 1 3kcuecchl Ex u Ey.

5. Cnenats mpenBaputTenbHbI BbIOOp 3akoHa pacupenenenus CB X u CB Y, ucxons us
MeXaHU3Ma 00pa3oBaHMsl CIy4YalHbIX BEIMYMH, a TAKXXe 10 BULY TUCTOIpaMMBbI U TIOJIMIOHA
OTHOCHUTEJIbHBIX YacTOT W IO 3HAYEHUSIM BBIOOPOUYHBIX KOI(PPHUIIMEHTOB aCUMMETPUU U
JKCIECCa.

6. Haiitu ToueuHbIe OLIEHKH ITapaMeTPOB HOPMAJILHOTO 3aKOHA paclpeleleHts, Ipenoaras,
yro uccaenyemsle CB X u CB Y pacnpeneneHsl 1o HOpMaJIbHOMY 3aKOHY. 3amucaTbh UX
muddepeHIMaTbHYI0 U UHTETPalbHY0 (PYHKIIUU paclpeieeHHs.

7. TlpoBepuTh ¢ MOMOIIBIO KpuTepus coryacus Ilupcona rumore3y o TOM, YTO BBIOOpKa
U3BJIEYEHA U3 TEeHEepaJbHOM COBOKYIMHOCTH C MPEANOIaraéMbiM HOPMaJbHBIM 3aKOHOM
pacnpeeneHusl.

8. B cinyvae npuHATHS TUNOTE3bl HAWTHU WHTEPBAJIbHBIE OLIEHKH MapaMeTpOB HOPMaJbHOTO
3akoHa pacnpeaeneHus Kaxnaoi CB (noBepHTENbHYIO BEPOSTHOCTh MHPUHATH PaBHOU
l—a =y =095).

9. TlpoBecTH KOpPpPEIALMOHHBIN aHAIU3:

a. CocTaBUTH KOPPEISUOHHYIO TaOIUILY

b. HaiiTh mo maHHBIM KOpPPETSALMOHHONW TaOMUIBl BHIOOPOUHBIH KOPPENSIIMOHHBIN
MoMeHT Kxy 1 BBIOOpOUHBIH KO3 (DULIMEHT KOPPENALUH Txy.

c. IIpoBeputs 3HaUMMOCTH K03(p(pULIMEHTA KOPPETALIH

d. TlocTpouTh KOppENSILIMOHHOE IOJIE U MO XapaKTepy pacloIOKEHUS TOYEK Ha HEM
noao0pare o0mMid BUI (YHKIIMHU perpeccuul (PeKOMEHIYeTcsl BRIOUpaTh (HYHKIIHIO
perpeccuu TUHEHHOTO BU/IA)



e. Haiitn smmupudeckn ¢yHkmmm perpeccud Y Ha X U X Ha Y W MOCTPOUTH UX
rpaduku
f. Haiitu ctenens 3aBUCUMOCTH Y OT X C MOMOIIBIO KOPPEISIIUOHHOTO OTHOILICHUS
IIpumep UCXOAHBIX JAHHBIX:

N X Y N X Y N X Y

1 71 77 18 141 163 35 94 112
2 77 96 19 136 153 36 107 113
3 76 86 20 129 133 37 99 95
4 76 92 21 126 159 38 100 112
5 47 53 22 96 134 39 104 116
6 36 63 23 100 129 40 88 93
7 50 80 24 95 145 41 84 96
8 49 64 25 118 120 42 94 112
9 62 66 26 107 107 43 142 136
10 40 57 27 120 133 44 98 104
11 106 142 28 114 140 45 77 103
12 109 98 29 113 149 46 88 115
13 109 95 30 123 147 47 94 123
14 110 101 31 94 104 48 76 111
15 111 86 32 84 108 49 84 127
16 68 80 33 73 93 50 125 129
17 88 87 34 107 124

3.2 TunoBbie KOHTPOJIbHBIC 3aJaHUS A1 IPOBEJICHUSI KOHTPOJIbHBIX PadoT

Huxe npuBeneHsl 00pa3ibl TUMIOBBIX BAPUAHTOB KOHTPOIBHBIX Pa0OT (11 OYHOM U OYHO-
3a04HOM (hOpMBI 00YUEHUS ), TPEYCMOTPEHHBIX paboyeii mporpaMMon TUCIUIUIAHEI.

OO0pa3en TUNIOBOIO BAPHAHTA KOHTPOJILHOI padoThl Ne 1 no Teme «Pelenue cucrem
JIMHEHHBIX a/Ire0pan4ecKux ypaBHeHU»

JlnmnrenpHOCTE KOHTpOIIA -45 MUH
KonuuecTBo 3ananuii - 1

3apanme 1.Pemuth cucteMy JIMHEHHBIX ypaBHeHMH 1o ¢opmyinam Kpamepa u MaTpuyHBIM
CIOCOOOM.

2x, +x, +x3=2
X, +3x, +x3=5
3ananue 2. VccnenoBarh cHUCTEMy JIMHEHHBIX YpaBHEHMI: €CIIM OHA COBMECTHA, TO HAWTH
eé oOIee penieHne 1 OTHO YaCTHOE.
X, +3x, +5x; —2x, =3
1)3x, +5x, =9x; +8x, =1
5x, +18x, +4x; +5x, =12

OO0pa3zen THIIOBOr0 BApDHAHTA KOHTPOJIBbHOI pPadoThI
no teme «Ilpenesnnl u Npon3BoOaHBIE)
ITpenen nnurenbHOCTH KOHTPOIIst — 30 MUHYT.
[Ipennaraemoe KOJUYECTBO 3aJaHUil — 7 3aaHUN.



Haiitu npenensl:
8+2x +9x>

Txo3  x2-27
4 o2
5 1im5x4 3x3 +7
x>0 x +2x° +1

. 2x Y
3. lim| ——
x—o\ 1 4+2x

Haiitu npousBoaHbIe:

4. y=sin2x-In5x

s x*—4x
’ y 1_e4x
6. y =In cos9x

X =sintcost ,
3 Yx
. V=t +6

OO0pa3en THIIOBOI0 BADHAHTA KOHTPOJIbHOI PadoThI
no teme «CiyyaiiHble COOBITHS
[Ipenen nnutenbHOCTH KOHTPOJIA — 30 MUHYT.
[Ipemyiaraemoe KOIMUECTBO 3a1aHUi — 3 3aJaHUH.

1 BeposTHOCTH MOMaaHus B 1IeJb ISl epBoro crpenka pasHa 0,8, ais Broporo — 0,7, mist
tpetbero — 0,9. Kakaplii U3 CTpENKoOB AENaeT o 0OJHOMY BheICTpeny. KakoBa BEpOATHOCTB TOr0, YTO
B MUIIIEHU OyJIeT TpU NpOoOOUHBI?

2 CKOJBKO Pa3InYHbIX TPEX3HAYHBIX YHCET MOKHO cocTaBUTh U3 tudp 0, 2, 3, 5, 7 ecnu uudpsl
HE MOBTOPSIFOTCS?

3 Ha ¢alpuxke, uzroropiustormieit 601Thl, nepBas ManHa npou3Boaut 30%, BTopas —25%, TpeTbs
—45% Bcex m3aenuit. bpak B MX IPOAYKIIMHA COCTABIISET COOTBETCTBEHHO 2%, 1%, 3%. Haiitn
BEPOSITHOCTH TOT'O, YTO Haylauy BHIOpAHHBII OONT oKazancs Ae(eKTHBIM.

OO0pa3sen THIIOBOr0 BAPDHAHTA KOHTPOJIBHOI PadoThI
Imo TemMe «C.nyqaﬁﬂble BEJIUMYUHBD»

[Ipenen AnuTeIbHOCTH KOHTPOJS — 45 MUHYT.
[Ipenyiaraemoe KOIMUECTBO 3a1aHui — 4 3a7aHUi.
1 CocTaBUTh 3aKOH pacHpeesIeHns CIIydaiiHON BEeIMYUHBI X — YMCIIa BbIIAIeHUN repba npu
YyeThIpex OpOCaHUsAX MPaBUIBLHOW MOHETHI.
2 3anucaTh QYHKIHUIO TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHO PacpeIeTICHHOM CITyJaitHOMI
BenmuuHb X, ecu M(X)=3, D(X)=4.
3 3akoH pacnpenenaeHus CIydyaiHON BETMYMHBI X 3aJ1aH TaOIHIei
X -2 -1 0 1 2
p 0,1 0,2 0,4 0,2 0,1

Haiitn MmaTemaTnyeckoe 0KuJIaHue, TUCIIEPCUIO U CPEIHEKBAAPATUYECKOE OTKIIOHEHUE CITyYaitHOM
BEIUYUHBI X.



3.3 TUTIOBBLIE KOHTPOJILHBIE 3AJAHUS HA TUKTAHT 10 ®OPMYJIAM

Huxe npuBenensl 00pa3ipl TUIIOBBIX BAPUAHTOB TUKTAHTOB 110 COOTBETCTBYIOIIMM TEMAaM.
OO0pa3zen TUIOBOTO BAPUAHTA IMKTAHTA 1O GopmyiamMm
no reme «MaTpuubp)
[Ipenen nurenpHOCTH KOHTPOIIs — 20 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUM — 5 3aJaHUMN.
1 Marpuua.
2 OnpenenuTenas BTOPOTo MopsiaKa.
3 Cymma matpuil.
4 TpaHncnoHHpOBaHHASA MaTPHUIIA.
5 OOpaTHast MaTpuIia.

OO0pa3zen TUIIOBOTO BAPUAHTA IMKTAHTA 1O GopMyiamMm

1o Teme «CHucTeMbl JIMHEHHBIX aJre0pandecKux ypaBHeHH D
[Ipenen nurenbHOCTH KOHTPOIIS — 20 MUHYT.
[IpennaraemMoe KOJIUYECTBO 3aIlaHUM — 5 3aJaHUM.
1 Cucrema TMHEWHBIX alredpandeckux ypaBHEHUH.
2 Ognoponnas CJIAY.
3 HecoBmectnas CJIAY.
4 Martpuiia HEU3BECTHBIX.
5 Meton I'aycca.

O0pasen THIIOBOro BApDHAHTA JMKTaHTa 110 ¢gopmyiam
0 TeMe «KAHAJIUTHYECKasi FeOMeTPHUs HA MJIOCKOCTH »
IIpenen nurenbHOCTH KOHTPOIIS — 20 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUM — S 3aJaHU.
1 YpaBHEeHME NPAMOH.
2 PaccrostHue OT TOUKH /10 PSMOIA.
3 VYrioBoii ko3 PUIHMEHT.

3.3 TunoBbie KOHTPOJIbHBIC 3aJAHUS] PEKOHCTPYKTHBHOIO YPOBHS
apuanThl 3amaHuii (30 BapuMAaHTOB MO KaXIOW TEME) BBUIOKEHBI B DJICKTPOHHOU
uHpopMannoHHO-o0pa3oBarenbHoil cpeae MpI'YIIC, noctymHoil oOywaromemycs uepes3 ero
JTUYHBIA KaOWHET.
Hwuxe npuBeneHsl oOpaslbl THUIOBBIX BapUAaHTOB 3aJaHUN PEKOHCTPYKTHBHOTO YpPOBHS,
IIPelyCMOTPEHHBIX paboyeil MporpaMmMoi.

OO0pasen THIIOBOIO BApHAHTA 32/1aHUI PEKOHCTPYKTHBHOIO ypoBHs (U/13)
1o reme «BbrunciieHue npeaeaoB pyHKuuin»
Haiitu npexaensr:

. 3x3—5x? 42 . 2x? +3x+1 |
1) lim — 2) lim ———— x, =-Lx,=2.
Y23 4 5x% —x Y% 2x% +5x+3
. l-cosx T _(x+3)"
3)lim —2": x == x,=0. 4) lim
XXy 5y2 0 3770 ¥R x-2



A l+x —Al-x 4x? +4x
5) lim 1+Xx 1-x lllll—
x—0

3x ’ 6) =2 3 12x+16

1
9) lim xcrg2x: 10) lim (2+x)¥*+1;
x—0 x—-—1

12) lim x-7g -
R -

1D Im—="" g
\—>01n{l+—1r)

OO0pa3en TUNIOBOI0 BAPHAHTA HHIAMBUAYAJIbHOI0 JoMalnHero 3aganus (U/13)
1o TeMe «@YHKIUS HECKOJIbKHUX MepeMeHHbIX)»

BaHaHne 1. Haiiti Bce yacTHBIC IIPONU3BOIHEIC I-ro ImopsaKa:

1. a) Zzzw_tgx+\/;9 6) 7= COS(Z'X) B) Z:(]—FCtgy)\/;.
1+ y
3ananme 2. Haittu quddepenmanst 1-ro u 2-ro NOpsAKOB U MPOBEPUTH PABEHCTBO

14 14
= TSl (DYHKIIHMH:
Ty T A yHKn

z = sin(x*/y);
3apanme 3. NccnenoBath PyHKIMIO HA SKCTPEMYM:
1. z=2x"—x) + 5x* +7%;

3.5 TunoBble TeCTOBBIC 3aJaHUA

KoMmmerlorepHoe TecTupoBaHMe OOyYalOIIMXCS MO JAWCHUIUIMHE HCHOJB3YeTCs Mpu
NPOBEIEHUH TEKYILEro KOHTPOJISI 3HAaHUI 00y4aroLuxcsl.

Tect (megarornueckuii TeCT) — 3TO CUCTEMA 3a/JJaHU — TECTOBBIX 3aJaHUIl BO3pacTaromiei
TPYAHOCTH, crienuduueckoi ¢Gopmbl, Mo3Bosioiast 3PGEKTUBHO H3MEPUTh YpPOBEHb 3HAHHIH,
YMEHHM, HaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH 00YyUYarOIINXCS.

TecroBoe 3apanmne (T3) — Bapbupyromascs N0 IEMEHTaM COAEPKAHMS U 110 TPYIHOCTH
eAMHMIIA KOHTPOJBLHOTO MaTepuaia, MHHUMallbHas COCTAaBISIIONIAs E€AMHUIA  CIIOKHOTO
(cocTaBHOr0) TMENAarorn4eckoro TecTa, MO KOTOPOW HCHBITYEMBbI B XOJ€ BBINOJIHEHHUS TecTa
COBepIIaeT OT/AEIbHOE JeiCTBHE.

®onx TectoBbix 3aganmii  (PT3) no aAucHUNIMHE — 3TO  COBOKYIHOCTH
CUCTEMAaTHU3UPOBAHHBIX JUAarHOCTUYECKUX 3a/laHui — TecToBbIX 3afanuil (T3), pazpaboTaHHBIX 1O
BCEM TEMAaTHYEeCKUM pasjenam (AWJaKTHYECKUM E€AMHHUIAM) JUCHMIUIMHBI  (TPOIIEANINX
anpo0aluio, SKCIepTU3y, perucTpaliio U UMEIOIIUX U3BECTHBIE XapaKTePUCTHKH) criennduueckoit
(bopMBl, TO3BOJISAIONIECH aBTOMAaTHU3UPOBATh MPOLEypY KOHTPOJIS.

Tunbl TECTOBBIX 3aaHUI:

3T3 — TecroBoe 3amanue 3akpbiToil Gopmbl (T3 ¢ BBIOOPOM OJHOTO WM HECKOJIBKUX
NPaBUIIHHBIX OTBETOB);

OT3 — tecToBOE 3amaHMe OTKPBHITOW (OPMBI (C KOHCTPyHpPYEeMBIM OTBeTOM: T3 ¢ KpaTkum
pernamentupyemMbiM oTBeToM (T3 momomnenwus); T3 cBOOOIHOTrO H3JI0KEHHUS (C Pa3BEPHYTHIM
OTBETOM B IIPOU3BOJIBHON (hopMme)).

3.5.1. TunoBbIe TECTOBLIE 3aJAHUSA MO JUCHHUILINHE



Tect mo aqucrtumnmuae hopMupyroTcs u3 GOHIA TECTOBBIX 3aJaHUH 110 TUCIUTIINHE.

CTpyKTypa TecTOBBIX MaTepHAJIOB 110 JMCHHUILVIMHE « MaTeMaTHKa»

Konnuectso
. XapakTepHucTHKa
Komnerenums ConeprxaTeIbHBIN . TECTOBBIX
S EMEHT ConepKkaTebHBINA 3JIEMEHT | COIEPKATENbHOTO —
JJIEMEHTa
tunsl T3
[onsarue matpursl. Buner | [Morstue maTpursl. Bumsr 4-0T3
MaTpull. MUHOpH 1 MaTpull. MUHOPHI 1 3nanms 4 -3T3
anredpanveckue anrebpanveckue
nomnonHeHus. Onepanun JomnonHeHus. Onepanun
HaJl MaTpULIAMH HaJl MaTPUIIAMHU
BrinonHenue onepanuit HaJ 4-0T3
MaTpULIAMH. YMeHus 4-3T3
HaxoxxneHue pacxonoB 4-0T3
MIpEeIIPUATHH HeticTBust 4-3T3
Onpenenurenu BTOPOro, [HonsTue onpenenurens 4-0T3
TPETHETO, N-TO MOPSIKA, BTOPOI'O, TPETLETO, N-TO 4-3T3
OK-7: UX BBIUUCIICHUS, MOpsiAKa, CBONCTBA. 3HaHus
CHOCOOHOCTBIO K | cpoicrpa. OfpatHas
CaMOOPTaHM3alMN | yiarpya, Panr MATpUIIBL ~
u SlieMeHTapHbIe Brrancienue odpatHoit Ve 4-0T13
caM000pa3oBaHHIO npeobpasoBanms MaTpur, | MATPHLBL 4 -3T3
OIIK-6: Haxoxnenue panra HeitctBust 4-0T13
BJIaJIEHUEM MAaTPHUIIBIL. 4 —-3T3
KyJbTYpOH CucTemMbl TUHEWHBIX Mertoibl pelieHrs CUCTEM EY— 4-0T3
MBIILIJICHHUS, anre0pandeckux YPAaBHEHUH. 4-3T3
CIOCOOHOCTBIO K ypaBHeHHHA. OCHOBHEBIE peIIeHHs CUCTEM 4-0T3
BOCIPHATHIO, nonstus. Teopema YPaBHEHUI: MaTPUYHBIN YMeHnus 4-3T3
000011IeHUIO 1 Kponekepa — Kanemnmm. METOx
9KOHOMHYECKOMY | MeTombl peleHns CUCTEM | pelleHus CUCTEM 4-0T3
aHaIN3y YpaBHEHUH: MAaTPHUYHBIN ypaBHEHHH 110 hopMyam . 4-3T3
nHpopmanuy, METOJI, TI0 (hopMyIIam Kpamepa. AeiicTaus
noctaHoBke e | Kpamepa.
1 BBIOOPY MyTei Pemenne cucrteMm [onsitue merona [Naycca 4-0T3
€€ TOCTIDKCHHUS; JIMHEHHBIX yPaBHEHHH. 4-3T3
CIIOCOOHOCTBIO Meton XKopaana - 3namue
OTCTaMBaTh CBOK | [aycca. Obmee u
TOYKY 3pEHUS, HE | Ga3nCHbIE PEIICHHS.
paspy1uast Pemenue cucrem ¢ Haxosxnenue o61ero u 4-0T3
OTHOILEHUS nomouipro Tabnun 'aycca. | GasucHBIE peLIEHUS 4-3T3
Ymenus
Pemenne CJIAY meromom 4-0T3
l"aycca 4-3T3
JewcTBus
CucTeMbl KOOpIUHAT. ITonaTust ypaBHEHHS JIMHUHU 4-0T3
IIpocreiimue 3anauun Ha miockocTu. Ilpsmas Ha 4-3T3
AHATTUTHYIECKOH TUTOCKOCTH. 3HaHUe

reometpun. O0mme
TIOHSATHS YPaBHEHUS




JIMHUH Ha IJIOCKOCTH.

4-0T3

IIpsiMas Ha MIOCKOCTH. 4-3T3
BsanMHOe monoxeHue
YMenus
TIPSMBIX.
Haxoxxaenue yriosoro 4-0T3
KO3 pHUIHIEeHTa IPAMOH Ha 4-3T3
IUTOCKOCTH, yTJIa MEXIY
MIPSIMBIMH, IIPOBEPKA HeiictBust
YCIIOBUSI TAPAJIIETBHOCTH U
MIEPIECHANKYIIPHOCTH
TIPSMBIX.
Kpussie BTOpOro 4-0T3
MOPSAKA: OKPY>KHOCTb, 4-3T3
9JUIMIC, TUIepOoIIa, [TonsTHE KPUBBIX BTOPOTO 3narie
napabona. O6uee TIopsiIKa
ypaBHEHUE JTUHUN
BTOPOTO MOPSJIKA,
mpeoOpa3oBaHHE ero K 4-0T3
KaHOHUYECKOMY BUJY. Kanonudeckue ypaBHEHUS 4-3T3
KPHUBBIX BTOPOTO MOPSAKA: Snanme
SITUIIC, OKPYKHOCTb,
runepooia, napabosa
4-0T3
4-3T3
I'eomeTprueckoe mecTo .
ToUeK [HeiictBue
BrImykiioe MHOKECTBO 3amavya JUHEHHOTO 4-0T3
Touek. ['eomerpuueckas IIPOrPaMMHUPOBAHUS. 4-3T3
HHTEPIIPETALHS 3nanme
MHOKECTBa JIOITy CTUMBIX
PELICHUH CHCTEMBI
JIMHENHBIX YpaBHEHUH U
HepaBeHCTB. O0mas
MOCTaHOBKA 3aJja4u Mertoap! perieHus 4-0T3
JUHEHHOTO 4-3T3
POrpaMMHUPOBAHUS
YMenus
I'eomerpuueckas 4-0T3
HHTEpIpeTanys MHOKEeCTBA 4-3T3
JIOIYCTUMBIX pELICHUH
CHCTEMBI JINHEHHBIX HeticTBus
YpaBHEHUU U HEPABEHCTB
I'eomerpuueckas [onsarue onopHoro mniaxHa 3Hanme 4-0T3
MHTEpHpeTanus 3a1a4u 4 —-3T3
JIUHEHHOTO
IIPOrpaMMHUPOBAHHA. I'eomerpuueckas 4-0T3
I'paduueckuii meToz HHTEPIPETALNS 3a1a9H 4-3T3
pemrenus. Bunsl 3anauq JHHEAHOro Ymenus
JHHCHHOTO MIPOrPaMMHPOBAHHUSL.
TPOTPaMMHPOBARHA. I'paduueckuii meron 4-0T3
ITonarue onopHOro miaHa .
peuieHus. HeiictBust 4-3T3




CHUMIUTIEKCHBIA METOJ Ionsitne CumIuieKCHbIN 4-0T3

pemrenns 3JIIL. Tabmuusl | merox pemenns 37111 3narne 4 -3T3

T'aycca. Kpurepuit

ONTUMAJILHOCTH.
CHUMIIIEKCHBIN METOT 4-0T3
pemenus 3JIIT V MeHMS 4-3T3
Pewmenue 3anau JIII . 4-0T3
CHUMIIICKCHBIH METOA HeiicTsus 4-3T3

OKoHOMHUYECKas 1 DKOHOMHYECKAs U 4-0T3

MareMaTudcCKas q)OpMyﬂPIpOBKa 3Hanue 4 —-3T3

Q’OPMYHPIPOBISa TPaHCIIOPTHOM 33134

TPaHCIIOPTHOM 33/1aH MareMaTH4ecKas 3 4-0T3

JIMHEMHOTO (GopMyIUpoBKa Hamme 4 -3T3

IpOrpaMMHpOBAHHA. TPAHCIOPTHOH 3a1a4

Meronst nocTpoenm MeTo1bl TOCTPOEHHUS 4 -0T3

HAYaJbHOTO OIIOPHOTO Ymenus

J— Ha4yaJIbHOTO OMOPHOTO 4-3T3
IUTaHa

MeTo1 NOTEHIMAIOB Ilonarue metoma 4-0T3

pELIeHUs. TPAHCTIOPTHON MOTEHLIMAJIOB 3HaHue 4 -3T3

3agaun. OTKpBITas

TpaHCHIOPTHasI 3a/1a4a
OTKpbITas TpaHCTIOPTHAS 4-0T3
3ajaya Ymenus 4-3T3
IIpoBepka TpaHCIIOPTHOM JleiicTBus 4-0T3
3a71a4 Ha ONTUMATHhHOCTh 4 -3T3

2-0T3
2-3T3

Mmuoxectsa. [lonsTue 3uanme

MTOCTICTOBATEIHHOCTH.

OYHKIMU OTHOHN Onepauuu Haj

MIEpEMEHHOIA. MHOKecTBaMu [loHsTHE

Omnpenenenue, criocoObl (GbyHKIHAU OHOM

3amanus QyHKINH. NIEPEMEHHOM, 2_0T3

OcHoBHbIE 2373

XapaKTEepUCTUKHU YMeHnus

¢bynkun. OnpeneneHue

npeaesia GyHKIUU B TOUKE —

HpH a 6e Cf:)};{ CUHOCTH, OCHOBHIZIG CBOMCTBA L 4-0T3

OJITHOCTOPOHHHE TIPEJIEIbI bymunit. 4-3T3
Haxoxnerne obmactu 4-0T3
OTIpeJIeNIEHNS ¥ 00JIACTH HeiicTBust 4-3T3
3HAaYCHUH (PYHKITHH.

Beckoneuno masbie U ITonsiTHe GeCKOHEYHO Snanme 4-0T3

0ECKOHEYHO OOJIBIIHE MAaJIBIX ¥ OECKOHEYHO 4 -3T3

¢ynkimn. OCHOBHBIE 00JIBIINX QYHKIIHH.

TEOPEMBI O MpeJienax. 3ameuarenbHbIE NpeeIibl LV 4-0T3

3ameuarenbHble IPEIEIbL. 4-3T3

CpaBHeHue 6ECKOHEYHO Haxoxnenne npenena . 4-0T3

ManbX. [Ipuamun 3aMensl | GpyHkmuun Heiicraia 4 -3T3

9KBUBAJICHTHBIMH.

HenpepsiBHOCTS dyHKIIMM | HempepbBHOCTH GyHKINH B 3Hanme 4-0T3

B TOYKE W HA MHOXECTBE. | TOYKE U HA MHOXKECTBE 4 -3T3

Touku pa3psiBa, HX Knaccudukarms Touek Vaters 4-0T3

KIIacCH(UKAITHSL. pas3peIBa. 4-3T3

CoiicTBa pyHKIHI Hccnenoanue GpyHKIMII Jeficrens 4 -0T3

HENPEPBIBHBIX HA OTPE3KE | HA HENPEPHIBHOCTH 4-3T3

[TpousBomHas GyHKITHH, ITonsTHE IPOU3BOTHOM Snanme 4-0T3

€€ TEOMETPUIECCKUI U 4 —-3T3




MEXaHUYECKHUH CMBICII.

4-0T3

Aunddepenumpyemocts Haxoxnenue npon3BoIHOM. 4-3T3
ynxuun. [Tpasuna IIpounsBonHas cioxHOU VMeHe
aepeHIpOBaHHUS. (byHKIMH, 00paTHOI
HpOI/I3B0)1HLIe CJIOKHOU U (l)yHKHI’H/L HpOI/I3BO£[HI>Ie
00paTHOH (yHKIMIA. BBICILIUX MOPSAJIKOB.
[Ipou3BoHBIE OCHOBHBIX
ﬁICMCHTapHHX GbyHKIHH. 4_0T13
PON3BOJHBIC BBICIIUX 4-3T3
nopsanakoB. IIpasuio
Jlonurans. Haxoxnenue npenenos mo Tefictais
Huddepennyan pynkuuy, | pasury Jlomuras.
€ro reOMeTPUYECKUI
CMBICIL.
IIpumenenue [onsaTtue sxcTpemyma 4-0T3
IIPOU3BOJHBIX K ¢byHKuuiA. BeimyknocTs, 3Hanme 4-3T3
HCCIICIOBAaHUIO TOYKH neperuba rpaduka
noBeieHUs (QYHKIHHI. (GYHKIMH.
HeoGxoaumele u 4-0T3
OCTaTOYHBIE YCJIOBHUS Ymenne -
A Y Haxoxnenne acuMIITOT. 4-313
skcTpemyma. Haubosbiree
1 HauMEHbIIIEe 3HAYCHUS
(QYHKIUM Ha OTpe3Ke. 4-0T3
BhINyKJI0CTh, TOYKH 4-3T3
neperuda rpapuka
(GyHKIAU. ACHMIITOTEHIL. HccrnenoBanne noseaeHus JleiicTsis
O6uii mian GbyHKIMIA
ucciaenoBaHus QYHKIUN 1
MOCTpOeHHs TPadhUKOB
byHKIMH
Omnpenenenne GyHKINHT ToHsTHE YaCTHOM 4-0T3
HECKOJIbKUX TIEPEMEHHBIX, | 11pou30aHOM yHKLIMH 3Hanue 4-3T3
[eOMETpUECKOe HECKOJIBKUX [EPEMCHHBIX.
n3o0paxeHne QyHKIUU 1013
JBYX IIEPEMEHHBIX. I'eomerpuyeckoe VMeHte 4_3T3
[Ipenen, HEMIPEPHIBHOCTH H300paKeHHe QyHKIHH
(YHKIMH HECKOIBKHUX ABYX TIEPEMEHHbIX
NEPEMECHHBIX. YacTtHble 4 —0T3
MIPOU3BOHBIC (PYHKIINU . 4-3T3
Haxoxnenne 9acTHOM
JIBYX TIEPEMEHHBIX, UX - .
o TIPOU3BOHON (PYHKIIMU HetictBus
reOMETPUYECKUN CMBICII.
HECKOJIbKMX TIEPEMEHHBIX.
YacTHble MPOU3BO/IHBIE
BBICHINX HOPSIKOB
Mo it uddepe o TTousttue ITomHbrit Snanme 4-0T3
JIHBIH 11 HIIMAL.
A PEHIL anddepenunan 4-3T3
IIpousBonHas no
rpagueHT QyHKIIH Ymenne 4-0T3
HAIpaBJICHUIO, TPAJUEHT
HECKOJIbKUX IIEPEMEHHBIX 4-3T3
(YHKIMH HECKOJIBKHX =
Haxoxxaerns npon3BogHON . 4-0T3
NepeMEHHbIX HeticTBus
10 HaNpPaBJIEHUIO 4-3T3
DKcTpeMyMbl pyHKINH IonsaTue skcTpeMyMbl 4-0T3
JBYX NE€PEMEHHBIX, (hyHKIHMU IBYX 4-3T3
HEOOXOANMBIE U NIepEeMEHHBIX, 3nanue
JOCTaTOYHBIE YCIOBUS HEOOXOANMBIE U
CYILIECTBOBaHMS JIOCTaTOYHBIE YCIIOBUS
9KCTpEMyMa. CYIIECTBOBAHUS SKCTPEMYM
Haunmensbiiee n Omnpenenenne , 4-0T3
HauOOJIbIlIeEe 3HAUCHUS HEOOXOIUMBIX 1 4 -3T3
(byHKIMN IBYX JOCTaTOYHBIX yCIOBHS Ymenus

MIEPEMEHHBIX B 3aMKHYTOH
obnactu

CYIIECTBOBAHUS
IKCTpeMyMa




Haxoxnenne sxkctpemyma HetictBust 4-0T3
DHIT 4 -3T3
4-0T3
4-3T3
[onsarue mepBooOpa3HO
¢ynkuun. OnpeneneHue
HEOIIPEeIeICHHOT O
Ilepsoobpasmasi. . UHTErpaa, ero CBOMCTBa, 3uanme
Heomnpenenennbii . reoOMETPHYECKHIA CMBICIL.
MHTErpall i ro CBOHCTBA. | OchoBHbIC METO/IBI
Metosr UHTETPHPOBAHKSL
HUHTETPUPOBAHMUS: METO/
3aMeHBI (TTOICTAHOBKH)
NIEPEMEHHOM,
HUHTETPUPOBAHHUE T10
qacTIM Br16op metona VveHs 4-0T3
HHTETPUPOBAHUS 4-3T3
Haxoxnenue 4-0T3
HEONPEIEIEHHOTO . 4-3T3
WHTerpaa HeitctBust
4-0T3
[onsTHe MpaBUIBHBIX, 4-3T3
HETIPABUIIBHBIX U 3HaHHe
MPOCTEHIINX
pannoHaIBHBIX Ipobeit
[ToHsITHE IPAaBUIIBHBIX,
HENpaBUIbHBIX U 4_0T3
TIPOCTEUITNX 4 -13T3
panMoHaIBHBIX Ipo0eii. Pa3znoxeHne npaBUITBHBIX
PasnoxeHne npaBMIIBHBIX | OpoOeit Ha cyMmMy YMenus
npoOeit Ha cymMmMy MIPOCTEHIINX
MIPOCTENIIHX.
WurerpupoBanne
panMoHaNIBHBIX Ipo0eit j - ?%3
WHrerpupoBanue Hlefictaua
pannoHaNBHBIX Ipobeit
Omnpenenennbiit 5 OnpezneneHHbli HHTErpal, 3Hanue 4-0T3
HHTEIpaJl, €ro CBOMCTBA. €ro CBOMCTBA. 4 - 373
®opmyna HeroToHa- Omnpenenenne MeTo1a 4-0T3
Jleiibuuia. Metopt BBIYKCIIEHHS Ymenust 4-3T3
gblq:cge:mo . OIIpe/IeIEHHOr0 MHTErpana:
Mpe/IeIIEHHOT
I/IHIT)erpana: 3aMeHa Berancnenne . j - ?1:23
IepeMeHHOH, orpezaeseHHoro nHrerpaina | [ledcrBus -
HHTETPUPOBAHHE TIO ®opmyiia HerotoHa-
YACTSIM. JleiibHMLIA.
I'eomeTrpuueckue ITonsiTHE HECOOCTBEHHOTO Snanme 4-0T3
MIPUTIOXKEHUS HHTErpana 4-3T3
OTpeNeIEHHBIX Onpenenenue 4-0T3
MHTCIPAJIOB. HECOOCTBEHHBIX 4 -3T3
HecoOcTBeHnbie unrerpanos (1 w2 Ymenus
g Lo
npenenamn (1-ro poja) 1 I'eomeTprueckue 5 4-0T3
TIPHITOKESHUS JeiictBust 4 -3T3

OT HEOTPAaHHMYCHHBIX
¢dbyHKIMH (2-TO poaa), ux

OMPEIEIICHHOTO HHTErpaia
(BBIUUCIICHUE TUTOMIAICH




OCHOBHBIC CBOMCTBA.

IUIOCKHX (UTYp).

Huddepennnansasie Ionstue 4-0T3
YpaBHEHUsI, OCHOBHBIE b depeHnnaIbHOro 4-3T3
TIOHATHA U ONIPECACIICHUS. YpaBHEHHS, ITOPSAKA
3anaya Komm. i depeHInanbHOTo
HAuddepentmansubie ypaBHEHUS, pELIEHUST
YPaBHCHU: HEPBOTO yPaBHEHHS, TIOHATHE
Topsjka 00IIETO ¥ YaCTHOTO 3HaHHe
PasICIAIOIHMHCA peLIeHus], UHTErpaIbHOI
MIEPEMEHHBIMU. .
KpUBOH, 3anada Koy .
ITonsTue
i epeHInanTbLHOTo
ypaBHEHHS TIEPBOTO
TIOPSIIKA.
Omnpenenenue 3agaun Komm 4 -0T3
4-3T3
Ymenus
Pemenne 4-0T3
i depeHnnaTbHBIX 4-3T3
YpaBHEHHH IIEPBOTO JeitcTBust
TopsiKa : ¢
Ppa3aensIoIUMUCs
NepeMEHHbIMU
Huddepennnansapie [onsarue 4-0T3
YpaBHEHMSI IEPBOTO muddepeHnnaTLHOTo 4-3T3
TIOPSIIKA: OTHOPOIHBIE, YpaBHEHUSI IEPBOTO
nuHeiHbIe, bepHymum TIOPsIZIKa: OJTHOPO/IHBIE, 3uanne
JuHelHble, bepHymm
Oonpenenexnue Buaa 4 -0T3
ypaBHEHHUS 4-3T3
Ymenus
Pemenue oqHOpOaHBIX 4-0T3
YPaBHEHUH JIMHEHHBIX, 4-3T3
Bepuymm HeitctBust
Huddepennuanbable Tonstne 4-0T3
YpaBHEHMS BBICIIINX b depeHIanTbHBIX 4 -3T3
HOPANIKOB, NOITyCKAaOMINE | ypaBHEHUH BBICILUX
NOHMKeHus. JInHelHbIe TIOPAIKOB 3Hanue
OJTHOPOJTHBIE
i depeHnnanbHbIe
aBHEHHS 2-TO TOPSIKa
ZI:'IOCTOXHHLIMI/I b Pemenne 4-0T3
koo uIHeHTaMN. XapaKTepUCTHIECKOTO 4-3T3
ypaBHEHHS

VYMenus




HaXO)KIIeHI/Ie peuicHus

4-0T3

OJHOPOJIHBIX 4 -3T3
nuddepeHInaTbHBIX JeiicTBus
ypaBHEHHH 2-T0 Ops/Ka C
TIOCTOSTHHBIMHU
ko3 punreHTamu
JInueiinsre [onsaTne HEOTHOPOIHOTO 4-0T3
HEOJTHOPOIHEIE mddepeHnnatbHOTo 4-3T3
i depeHnnanbHbIe ypaBHEHHS 2-TO MOPSIIKa C
YpaBHEHHS 2-TO MOpsIIKa | MOCTOSHHBIMU 3HaHue
C IOCTOSHHBIMHU ko3 punreHTamMu
ko3 punreHTamu
Omnpenenenne BUIa IpaBon 4-0T3
qacTH VMeHus 4-3T3
Pemenne HeoTHOPOIHOTO 4-0T3
nuddepeHInaIbHOro Teiictsus 4 -3T3
YpaBHEHHs 2-T0 TOPSIKA C
TTOCTOSTHHBIMHU
ko3 punmeHTaMu
DNEeMEHTHI [lonsiTHE BEpOSTHOCTH 3namme 4-0T13
KOMOWHATOPHKH. 4-3T3
CymHocTs 1 ycnoBus ONPEEIICHNE BEPOATHOCTH VYMmenus 4-0T3
NPUMEHAMOCTH TEOPUH CITy9aifHOTO COOBITHSI. 4 -3T3
BEPOATHOCTEH. Haxox1eHne BEpOSTHOCTH 4-0T3
[poctpanctso CIy4alHOIrO COOBITHS. 4-3T3
3JIEMEHTAPHBIX COOBITHIA.
Ciy4aiiHple COOBITHS, X
KJaccupuKanusl.
JleicTBHS HaL .
CITy9aliHBIMU COOBITHSIMHU. AetcTma
[onsATHE BEPOATHOCTH:
CTaTHCTHYECKOE,
KJIaCCHYECKOe.
OTHOCHUTEIbHAS 9aCcTOTa
COOBITHS
VYcnoBHbIE BEPOSATHOCTH. Teopembl ciioxeHus 1 4-0T3
Teopema ciioxxeHus u YMHOKEHUS BEPOSATHOCTEN. 3HaHMe 4-3T3
YMHOXEHUS
BeposATHOCcTel. Popmyna
MTOJTHOH BEPOSITHOCTH. Onpenenenue runores 4-0T3
®opmyna baiieca. L 4-3T3
Y coBHBIE BEPOSITHOCTH.
[MTocnenoBarenbHOCTH
HE3aBUCHMBIX UCIBITaHUH | HaxoxaeHue BepOSTHOCTH 4-0T3
Bepuymn. ®opmyna o opmyIie MONHO# . 4-3T3
Bepuysu. BepositHocTH. DopmyIia Hleticraia
Baiieca.
HezaBucumplie ITonsTus: cxema bepHymm. 4-0T3
HCTIBITAHUSA, CXeMa ®opmyna beprymm. 4-3T3
bepaynmu. ®opmyna [IpenenbHble TEOPEMBI B 3Hanme
Bbepnynnu. [IpenensHbie cxeme bepnynmu
TEOPEMBI B CXeMe
Bepuynu (Teopembl
Hyacco]{a, JIOKaJbHasg u OnpeneneHI/Ie 3aKOHa 4 - 0T3
UHTErpaibHAst TEOPEMBI pacnpeneneHus 4-3T3
YMmenus

Myagpa-Jlarmiaca




Haxoxnenue 4-0T3
TOCJIEI0BATEILHOCTH 4 -3T3
HE3aBUCHUMBIX UCTIBITAHUI HeucTBus
beprynnu.
Cry4aiiHbIe BEJIMIUHBI: [onsarue QpyHKIIH 4-0T3
JVICKPETHBIC U IUIOTHOCTH, OCHOBHBIX 4-3T3
HemnpepbIBHBIE. P YHUCJIOBBIX XapaKTEPUCTUK
pacnpenenenus u JTUCKPETHOHN 1 3Hanne
MHOTOYTOJIbHUK HEMpPEePhIBHON CITy4YaifHbIX
pacnpenenenus. OyHKIHS | BETUYHH.
PacIpCACIICHIT, CC OnpeieneHne MWIOTHOCTH 4-0T3
cBoicTBa. [ImoTHOCTH pacrpeesenns 4-13T3
pacupeneneHus, ee
CBOWCTBA Ymenus
Haxoxnenue 3akoHa 4-0T3
pacnpenenenus 4 -3T3
HeucTBus
Yucnosbie ITonsarue: Yncnossie 4-0T3
XapaKTEPUCTUKU XapaKTEPUCTUKU 4-3T3
CITy4aiiHbIX BEJIMYHH! CIIy4aiHbIX BETUYHUH
MaTeMaTHYeCKOe 3HaHue
OXHMJIaHUE, TUCTIEPCHS,
cpemHee KBaJpaTHIecKOe
OTKJIOHEHHUE.
OmnpenereHne YUCIOBBIX 4-0T3
XapaKTEPUCTUK JUCKPETHOU 4-3T3
Y HENPEPBIBHOM CITydallHBIX
BEJINYHH. Ymenus
HaxosxneHue oCHOBHBIX 4-0T3
YHUCJIOBBIX XapaKTEPUCTUK 4-3T3
HHCerTHOﬁ )44 Z[eﬁCTBHﬂ
HETPEPBIBHOHN CITyYaiHBIX
BEJINYHH.
Knaccuueckue 3akoHbI OCHOBHBIE KJIACCHUECKHE 4-0T3
pacnpenciacHus 3aKOHBI pacrpeesIeHus 4 -3T3
CITy4aifHbIX BEJIMYMH: CIy4alHbIX BEJIMYUH
OMHOMHUANBHBIMN, 3Hanue
ITyaccomna,
reOMETPUYECKUH,
TUIEPreOMETPUUECKUH,
PaBHOMepHBIi, Onpenenenne YUCIOBBIX 4-0T3
II0KA3aTe bHBbII. XapaKTepPUCTHK 4-3T3
HOpMaﬂLHLIﬁ 3aK0OH HOpPMAaJIbHOI'O 3aKOHA VMeHMS
pacnpeneaeHus. pacpeaciCHuA
IIpenensHbie TEOPEMBI
TEOPUU BEPOSITHOCTEMH.
Haxoxnenue uncioBbix 4-0T3
XapaKTEepUCTUK 3aKOHOB 4-3T3
pacrpenenenus CIyqaiHex | JleficTBus

BCIINYHUH




IIpenmer [Monuron. I'ucrorpamma. 4-0T3
MaTeMaTHYeCKOH ToueuHble U MHTEPBAJILHBIE 4-3T3
CTaTUCTUKMU. FeHepaana;I OLICHKH [apaMeTpoB
¥ BBIOOpOYHas pacnpeeneHus 1no 3namme
COBOKYITHOCTH. BBIGOPKE.
Cratuctuueckoe
pacripezeneHue BhIOOpKH,
BapHALMOHHBIIT 1 IlpoBepka cTaTUCTHYECKUX 4-0T3
CTATUCTHUYECKUU PSIIBIL. THMOTES. 4-3T3
I'padpuueckoe LV
n3o0paxeHne
CTaTHCTHYECKOTO
pacupeneneHus (TOJIUToH
H THCTOTPAMM?). Haxoxnenne 9iciaoBbIx 4-0T3
Yucnossie
XAPAKTEpHCTHKH XapaKTePUCTHK - 4 -3T3
CTATHCTHIECKONO CTaTUCTHYECKOTO
T —— pacnpeneneHus
OneHka HEM3BECTHBIX [TonsiTHE O CTATUCTUYECKUX 4-0T13
napameTpoB TUIOTE3aX U O KPUTEPUHU 4-3T3
pacmpeneneHus, [upcona
HHTEPBAILHOE 3namue
OIICHMBAHHE IIapaMeTpOB.
ITonsarue o
CTaTUCTHICCKUX OleHKa HEM3BECTHBIX 4-0T3
TUIIOTE3aX U O KPUTCPUU HapaMeTpoB 4 -3T3
Iupcona pacnpe/eneHus,
YMenus
UHTEpBAJILHOE OLCHUBAaHUE 4-0T3
napaMeTpoB pacrpeieieHus 4 -3T3
JHeticTBus
Crarucruueckue meroapl | [Tonsitus: koapduipent 4-0T3
00paboTKH KOPPETALHHI, ypaBHEHHE 4-3T3
9KCHEPUMEHTATbHBIX perpeccuu
JTAHHBIX. 3Hatue
KoppensiuuonHslii ananus
HECTPYIITHPOBAHHBIX
AAQHHBIX. BH60quHIjIﬁ . HaxosxieHue ypaBHeHHUs 4-0T3
K03(h(HUIMEHT IMHEHHOH perpeccum 4-3T3
koppensauuy. JInnenas
perpeccus YMenus
Brrancnenue 4-0T3
ko3¢ hunreHTa Koppensnuu 4 -3T3
JewcTBus
432-3T3

Hroro

432 -0T3




[Tonasiii komruiekT @T3 XpaHHUTCs B SJIEKTPOHHON WH(OPMAITMOHHO-00pa30BaTEIHLHOM Cpelie
KpKT HpI'VIIC u obydarouuiics UMeEeT BO3MOXKHOCTh O3HAKOMHUTBCS C JIEMOHCTPAIIMOHHBIM
BapuanTom OT3.

Hwxke mnpuBeneH oOpasel] THIIOBOTO BapHaHTa HWTOTOBOTO TECTa, IPEIYyCMOTPEHHOTO
paboueii mporpaMMon TUCIUIUIMHBI

Oo0pa3zen THIIOBOr0 BApUMAHTA UTOr0OBOIO TecTa 3a 1 cemectp,
NpPeIyCMOTPEHHOr0 padoueil NporpaMMoii 11 CHUIITTHHbI

KomuuectBo OT3 — 9 (50%), 3T3 — 9 (50%)
Hopma Bpemenu — 50 muH.

. KomnuecTBO IENCTBUTENLHBIX KOPHEN YPABHEHUA Z z = aBHO
1.K y Y4522 +4=0

2.BribepuTe npaBUIIbHBIA OTBET.

i I e N B e A+2B
AHbl MaTPUIIbI = y = R MMa =
bt 2 0 2 11 -2

-1 -3 -1 -1 -3 -1 I -3 -1 -1 3 -1
(7w (3 ol 7 e
3 JlononHute

2x—4y+z=3,
CymMma KopHe# cucTeMbl ypaBHeHUi ¢ x —5y +3z = —1, paBHa

x—-y+z=1L

4. JlonosHUTE.
Jnuna Bektopa AB, rine A(1;4), B(-3;7)paBHa

5.YrioBoit koappunmeHT npsmoit 4x-2y=3 paBeH
6. YCTaHOBUTE COOTBETCTBHE MEXAY YPAaBHEHUSIMU M KPUBBIMU BTOPOTO MOPSIIKA:

2 2

L2 o A) runepborna
9 16

2.3x° —y* =4 B) snmuric

3. (x+6)° +(y-1)* =16 C) mapaboina

D) okpyxHOCTB
7. .YCTaHOBHUTE COOTBETCTBUE MEXKY FIEMEHTAPHBIMU (PYHKIUSAMH U UX TpapUKaMu:
1) y=ctgx
2) y=a',a>1,
3) y=log, x,0<a<l,

4) y:x3.



a) * 0)
-7 _m T s 1 ’ / p
D2 Iy :
B) 1 1 1 F)
. X" +3x+5
8.IMpenen Gpynxuun lim————— pasen
X—>00 x J—
0, eCJH x<0

2x, ecm 0O0<x<l
1, eclH 1<x <3

X—2, ecm X>3
9. nsa dbyHKuMN ’ KOJIMYECTBO TOYEK pPa3pbiBa paBHO

10. TIpon3soauas dyskiuu pasra f'(x) = x> —12x, Toraa KOIMYECTBO TOUEK Meperu6a rpaduxa

(bYHKIHU paBHO
11. JononHute

: . /4
Yacrtras npou3BosHas (GyHKIHH Z =X sin 4) 1o nepeMeHHoit X B Touke M (1; g) paBHa

12. Boibepute npaBuiIbHBINA OTBET
HeoOxoaumble ycnoBHs CyIIECTBOBAHUS AKCTpeMyMa A QyHKIUN z = f(x, )...

zl =1
A){Z;_l
Z)/CZO
B){ZL‘O
z. <0
B){Z; >0

z.>0
1—*) Z;<O

13.YcraHoBUTE COOTBETCTBUE MEXKY (hopMyTIaMH

1. ®opmyna 1t HaXOKICHUSA HEOTIPEICIEHHOTO  A) I f(X)dx=F(x)+C
UHTErpaja



2. ®opMynia HHTErPUPOBAHUS [0 YaCTAM B B) J' udv = uv— j' vdu
HEOIPEAEICHHOM HHTErpale

. b
3. ®opmyna HeroTona-JleiiOHuLa ) I F(x)dx=F(b)— F(a)

D) [ f(x)dx = F(x)+C

14.BriGepuTe MpaBUIIbHBINA OTBET
dopMyIia BEIYUCICHUS IIJI0IAAN KPUBOJIUHEHHOMN Tpareliui UMEET BUL...

A)S=[f(dx B)S=]f(x)dx B) S=[(()=£)dxD)S = [(f;(x) = fo(x))dx

15.JononHuTe

\j

Mepa m10cKoro MHOKeCTBa paBHa V4
16. YcraHoBUTE COOTBETCTBHE
1.JIuneiiHOE OTHOPOIHOE A) Y —P(x)y +O0(x)y=0

ypaBHEHHUE 2 MOpsIKa / B
2.JluneitHoe ypaBHeHue | B)y +P(x)y =Q(x)

nopsiKa B)y' = P(x)y' + O0(x)y = f(x)
3.JIuneiinoe HEOAHOPOAHOE Ny +P(x)y=0
ypaBHEHUE 2 MopsiiKa
4. YpaBuenue 1 nopsaxa c
pa3AensaoMUMUCS
KodduUIeHTaMH
17.BpiOepuTe npaBuiIbHbBIN OTBET

O6mee pemenue auddepeHnanTbHOr0 ypaBHEHUS y/ " = cos6x mmeer BHIL. ..
_sinbx  Cx’
A 216 2

_sinbx  Cx’

+Cx+C,

= +——+Cx+C
B’ 206 2 0
2
y:—sin6x+clx +Cx+C,
B)
y:_sm6x+c
r 216

18. BoibepuTte npaBuiIbHBINA OTBET

Jano nuHeiHOe omHOpoaHOE AuddepeHIInaTbHOe YPaBHEHHE y/ ! —5y/ + 6y =0Toraa ero obiee
pellIeHHE UMEET BU:

A) y=e"(Cx+C)

B) y=Ce™ +C,e*



B) V= Ce™ +Cye™
I y=Ce™ +Ce™

OO0pa3en TUIIOBOI0 BAPHAHTA UTOTOBOI0 TeCTa 3a 2 ceMecTp,
NMPeAyCMOTPEHHOr0 pado4yeil MpOrpaMMon Iy CIUTIINHbI
KomuuectBo OT3 — 9 (50%), 3T3 — 9 (50%)
Hopma Bpemenu — 40 muH.
1.lononuure

BeposiTHOCTE HEBO3MOKHOTO COOBITUS PaBHA

2. BeiOepute npaBUIbHBIA OTBET:
Jlnst cobbrtist A ={u3 AByX BBICTPENOB MHIIEHb MOpakeHa}, coobiTHeM A 6y1er:
a) A={u3 IByX BBICTPEJIOB TOJIBKO OJHO MONANaHHeE};
6) A ={u3 AByX BBICTPEIIOB HET HH OHOTO MOMAAHHS};
B) A ={u3 IByX BBICTPEIIOB TOIHKO OMH IIPOMaXx};
r) A ={u3 AByX BBICTPEIOB XOTS ObI OJHO MOMNAJAHHE}.

3. BriGepute npaBUIbHBIN OTBET:
B rpynne 13 neBymiex u 10 ronomeit. Ciny4aifHO BbIOpaHbl ABOE IeXYpHBIX. BepostHOCTH TOTO,
4T0 00a AEKYPHBIX — IOHOIIIU, paBHa. ..

10 9 10 10 10 9 10 9

a) ~—'>5 0 oo -y B oo D) oo
23 13 23 22 23 22 23 23

4. BeposiTHOCTh BCXOkKECTH ceMsH paBHa 0,76. BepoATHOCTh TOro, 4TO CpeAr S5 MOCAKEHBIX CEMSH
B30M/IeT TOYHO 4 paBHA

5. YcraHOBHTE COOTBETCTBUE

A) ®opmyra MONTHON BEPOSATHOCTU n
P(4)=) P(H,) Py, (A);
Bb) ®opmyna Baiieca 1. i=1

C) ®opmyna bepuymm P.(H,)= PH]' (A4)- P(Hj)
) P(4)

B =Cipq™.

-
NACRR

6. I'paduk miI0THOCTH pacmpeieleHnsl BEpOSITHOCTEN HEPEPHIBHOM cIy4yailHOW BETMYUHBI X,
pacnpenenéHHol paBHOMEPHO B uHTepBaie (-1,3), umeer BUI:

J)®Popmymna [lyaccona



ﬂ:I:I“
i
—
I [
il e
-1 0 3 X

Tornma 3HaueHue a paBHoO. ..

7. YcTaHOBUTE COOTBETCTBUE
A)MaremMaTtnueckoe OXHUIaHUE JTUCKPETHOM

n
CIly4alHOI ZX'P-
Y4aiHOU BEJIMYUHBI | i P
=1
n
b)MaremaTtnueckoe OXXHIAaHUE HEIPEPLIBHOU 2 2
)Marenar pep > 32 p, —(M(X))
CITy4yalHOUW BEJTUYHHBI =
B)ducnepcus JIUCKPETHOMN CIIy4aiiHOM Ix f(x)dx
BEJIMYMHBI 3. =
y . [ fCde- 10y
I')ducniepcust HEeMpPEepbIBHOU ClIy4yalHOMI 4
BEJINYHHBI

i'xizpi
5. =l

(x-5)
I e 8 TOr A
227 ’

8. HempepbiBHas ciydaiiHas BeIWYMHA 33aJaHa (YHKIHEH IIIOTHOCTHU f(x) =

M(X) = i D(X)=

9. BeiOepuTe MpaBUIBHBIN OTBET:
I'paduix MIOTHOCTH BEPOATHOCTEH JUIsl HOPMAJIBHOTO PAaCHpEeeNeHHs N300pakeH Ha PUCYHKE. ..

fix) f(x) f(x)
0 X 0 X 0 X
1) 2) 3)
)]
__ _
0 X
4)

10. Beibepute mnpaBUIIbHBIC OTBETHI:
Kosddurment xoppensuun 7, = —0,9, TOraa BepHbIM SBIACTCS CIEAYIOIINE YTBEPKICHUS:
A) CBs3p MEXy BETMUMHAMHU X U Y CHJIbHAsS

B) CBsi3p Mex 1y BeTUIMHAMU X U Y cinabast
C) CBs3p MeX Iy BEIMYMHAMU X U Y OJU3Ka K YHKIIMOHATIHLHON



J1) 3aBHCHUMOCTh MEX]Ty BETUYMHAMH X U Y TIpsiMast
E) 3aBucumocTh MeX/1y BETUYMHAME X U 'y 0OpaTHast

11.dononxute
B yuyeOHOM 3aBelneHUHM HCCIEIOBAIM BO3PACT CTYAEHTOB, AJIA 3TOTO UCHOJIb30BAIM CIIy4alHYIO
BEIOOPKY. B pe3ynbrare OblTH MOYYeHHI cienyromue aanueie: 18, 17, 20, 18, 17, 16, 19, 18,
22, 17, 21, 17, 19, 21, 18, 18, 17,20, 21, 18, 17, 20, 17, 18, 17, 17, 18, 19, 22, 19, 20,
21. O6bem BeIOOPKH 1, IO KOTOPOH MTPOBOIUIIUCH UCCIICIOBAHUS PABEH

12. lononHute
Moja BapHaliMOHHOTO psijia, MOJIYyYEeHHOTro 1o BeIOOpKe 1, 2, 2, 2, 3, 4, 4, 6 paBHa

3ananue 13. BriGepure npaBUibHBIE OTBETHI.

Crnenuanuct OTAeNla KaJpoB M3ydald KOJIMYECTBO OIO3JaHUN pPAOOTHUKOB TPEINPUITHS 3a
HEKOTOPBIN mepuoj. B pesynpraTe mccnenoBaHus ObLUTM MOTY4YeHBI JaHHBIC, MPEJCTABICHHBIE B
BH/JIC BAPUAIIMOHHOTO Psijia:

Bpewms Menee 5 bonee 25
ONO3/IaHHUI MHHYT [5; 10) [10; 15) |[15;20) |[[20;25) | MunyT
KonnuectBo

OIIO3JaBIIINX 6 11 14 8 5 3

UTO U3 NMEepeYnCIICHHOTO HIKE MOXKET OBITh HCITOJIb30BAHO MPHU TPadhUIeCKOM H300paKESHUH ITUX
JTAHHBIX:

a) TIOJIUTOH TUIOTHOCTH OTHOCHTEIBHBIX YaCTOT;

0) rucrorpamma 4acToT;

B) THCTOrpaMMa OTHOCHTEJIBHBIX YacTOT;

I') TOJHUTOH YacToT.

14 Tlo BeIbOpKe 06beMa 11 = 34 cocTaBiieH TUCKPETHBIN BapHAIIMOHHBIN PSII

Bapuanta X; -1 0 2 3

Yacrora 7; 6 10 n, 4

Torga nypaBHO

15. JomosiHuTe
[To HeCKOJIBKMM MpennpUaATUsAM ObUIH COOpaHbl CTATUCTUUYECKHE TaHHBIE 00 00BEME CPesICTB (JIEH.
€/1.), BBIIEJICHHBIX Ha pa3BUTHE MNpou3BojAcTBa. [lomydeHHbI mociae oOpaOOTKM ATHX JaHHBIX
UHTEPBAJIBHBINA PsIJT UIMEET BHL:

O0nem cpencTB Ha pazBuTue | MeHee [10; 20) [20; 30) [30; 40)
IIPOU3BOJICTBA 10
KonnuecTBo npeanpustuii

4 7 6 3

Cpe,Z[HI/II\/'I 00BeM CpCACTB Ha pa3BUTHUC IIPOU3BOJACTBA 110 3TUM MPCANPUATUAM PABCH

16. Bribepute mpaBUIIBHBIN OTBET:

Toueunas omeHka mapamerpa pacnpeneneHusi pasHa X,=12,5. Torga ero uHTepBanbHas OICHKa

MOYET OBITh:
a)(12; 13); 6)(0;12,5); B)(12;16); 1) (12,5;13).



17.
Ecnu ocHoBHast runoTe3a umeet Bun 1, : a =16 , To kOHKypupyIoIIeil MOKeT ObITh THIIOTE3a

H :a>
18. BpiOepure npaBHIBHBIN OTBET:
KoppensnronHnast 3aBUCHMOCTh MEXAY NMpU3HAKaMu X M Y SBJSETCS JMHEHHOW, Kod(hdUIMeHT

xoppemsiuuu 7, =0,84, Torna ypaBHeHue perpeccuu )_/x , MOKET UMETH BULL. ..
2 7.=-235x-113. ¢ y.=-35x+113;
B) V, =2,35x—113; rn ¥, =-35x-113.

3.4 IlepeyeHb TEOPETHYCCKUX BONIPOCOB K IK3AMEHY
1 cemecTp
Paznen 1 «JIuneiinas aareopa»
1.1 Omnpenenutenu 2-ro U TPETHEro NOPSAIKA UX BBIUUCIEHHUE U CBOMCTBA.
1.2 Marpuupsl, onepanuy Hajl MaTpULIAMU.
1.3 Panr matpuiibl, Cioco0 €ro onpeeacHusl.
1.4 OOparHas MaTpuIa, AITOPUTM HAXOXKACHUS OOpAaTHON MAaTPULIBI.
1.5 Cuctema nuHEHBIX anreOpanyecKux ypaBHEHUI, OCHOBHBIE OIIPEICICHHUS.
1.6 Pemenue cucteM JTMHEHHBIX alredpanyeckux ypaBHeHUH ¢ nomoibio hopmyn Kpamepa.
1.7 Pemenune cuctemM TMHEWHBIX aNreOpandecKux ypaBHEHHI METOJJOM 00paTHOW MaTpHIIbI.
1.8 Pemienune cucrem IMHEHHBIX anredpanueckux ypaBHeHUH MetonoM ["aycca. Obuiee pewieHue u
0a3uCcHBIE peLIeHUs.
Pa3nes 2 «JeMeHTbI aHAJIMTHYECKON FeOMeTPHID)
2.1. O6miee ypaBHEHHE TIPSIMOI, €T0 HCCIIEIOBAaHHUE.
2.2 YpaBHeHHE NPsAMOi1, MIPOXOIALIEH Uepe3 IBE 3aJaHHBIE TOUKH.
2.3 YpaBHeHUE NpsIMOH C yTI0BbIM KOAPPUITUEHTOM.
2.4 YpaBHeHUE NPSAMOH C 3aJaHHBIM YTJIOBBIM KO PHUIIMEHTOM, IPOXOIAILEe Yepe3 TOUKY.
2.5 B3anMHOe pacrnojoKeHue NPsSMBbIX.
2.6 Yroa MexIy NpsSMBIMH.
2.7 PaccrositHuE OT TOYKHU A0 MPSIMOM.
2.8 KanoHnueckoe ypaBHEHHE AIIIUIICA.
2.9 KanoHuueckoe ypaBHEHHE IMIEpOOIIbI.
2.10 KanoHnueckoe ypaBHeHHE apadoIIbl.
2.11 Ob1mee ypaBHEHHE KPUBOW BTOPOTO MOPSIIKA U €r0 UCCIEI0OBaHUE.
Pa3nen 4 «BBenenne B MaTeMaTHYCCKUI aHAJIN3)
4.1 MHuoxectBa. Oniepanuy HaJi MHOKECTBAMH.
4.2 KoMIUIEKCHBIE UNCIIa, OTIEpaliui HaJl KOMIUIEKCHBIMHU YHCIaMH.
4.3 TlocnenosarenbHOCTh. [Ipenen mociae0BaTEIbHOCTH.
4.4 Onpenenenue u cmocoObl 3a1anusi PYHKIIMN OHOU TTepeMeHHOo. OCHOBHBIE CBOWCTBA.
4.5 Tlonsrue oOpaTHON QyHKIIUH.
4.6 Ilonsartue cnoxHON QYyHKIUH.
4.7 Knaccuduxanus ¢pyHkiuidi. OCHOBHBIE 3JIeMeHTapHble GYHKIUU. DiIeMEeHTapHble (QYHKIHUH.
4.8 Ilpenen pyHKIHN.
4.9 IloHATHE OTHOCTOPOHHUX MPENETIOB.
4.10 beckoneuno manbie GpyHkIuU. CBOMCTBa OECKOHEUHO MAIBIX (PYHKITHH.
4.11 becxoneuyno 6onpume GyHkiun. CBoiicTBa 6€CKOHEUHO OONBIINX (DYHKIIUH.
4.12 CBs13b MKy OECKOHEYHO MaJIBIMH U O€CKOHEUHO OOIBIIMMU (QYHKIIHSIMH.
4.13 OcHOBHBIE TEOPEMBI O NpEAETAX.
4.14 Tlepsslil 3aMedaTeIbHBIN IPEAEI.
4.15 Bropoii 3aMeqaTenbHblil Ipenen.



Paznen S «{udppepenunanbHoe ucuncjieHue PyHKUMH OHOM MepeMeHHO0»
5.1 IlonsTHE NPOU3BOAHOM, €€ TEOMETPUUECKUN U MEXAaHUYECKHUI CMBICIL.
5.2 OcHoBHbIe npaBuiia AU GepeHInpoBaHuUs.
5.3 IlpousBomHas CIOXKHON (PYHKLIUH.
5.4 Tlpou3BoaHBIC TPUTOHOMETPHUCCKUX (PYHKITHH.
5.5 TlpousBoHbIE OOPATHBIX TPUTOHOMETPUYECKHUX (PYHKIINH.
5.6 TlpousBoanbIe JorapuMUUECKUX (QYHKIHH.
5.7 Jlorapudmuaeckoe nuddepennnpoBanue. [IponzBogHas creneHHol QyHKINU.
5.8 TlpousBojiHbBIE TOKA3aTEIbHON (QYHKIIUH.
5.9 Tlpou3BojiHbIE BHICIIUX MOPSIKOB.
5.10 IIpuMeHeHre NPOM3BOAHBIX K BBIYMCIIECHUIO TTpeAeoB. [IpaBuino Jlonmurans.
5.11 duddepenuman GyHKIUH.
5.12 MurepBansl Bo3pacTaHus U yobiBaHus GyHKIMHU. HeoOXo1uMblil MpU3HaK 3KCTpeMyMa.
5.13 JlocTato4Hble NpU3HAKU SKCTPEMyMa.
5.14 BbInyks0cTh ¥ BOTHYTOCTb I'paduka GpyHkuuu. Touku neperuda.
5.15 AcumnrToTsl KpuBO# rpaduka GyHKIHH.
Pa3zpnen 6 «MHTErpasibHOE HcunceHue QyHKIMU OHOM MepeMeHHOo»
6.1 IlepBooOpa3nas. HeonpeneneHHblil HHTErpal.
6.2 CBoiicTBa HEONPEACICHHOTIO UHTETpala.
6.3 MeTo1 HENOCPEICTBEHHOTO UHTETPUPOBAHMSL.
6.4 Metox 3aMeHbI IEPEMEHHON B HEOTIPEAEIEHHOM UHTETpaIe.
6.5. UnTerpupoBanue 1o 4acTsM B HEONPEEIIEHHOM UHTErpaJe.
6.6 PanmonansHele ApoOu. Pa3nokeHre HenpaBWIbHOM ApoOu Ha CyMMY LI€JIOH YyacTu U
IIPaBUJIBHOM JIpo0H.
6.7 Buasl npocreiimux apo6eil.
6.8 Wnrerpuposanue npocteitmux apodeit I-ro u Il-ro Buaa.
6.9 UnTerpupoBanue npocteimux apodeit Ill-ro Buaa, korja B ykcauTese MHOTOWIEH HYJIEBOM
CTerneHu (Yucio).
6.10 MurerpupoBanue npocreimux agpodeit IlI-ro Buna, koraa B 4ucinTesle MHOTOYJIEH MEPBOI
CTETIEHH.
6.11 Pa3noxxenue npaBUIbHON pallMOHAIBHONW APOOH Ha CYMMY MPOCTEHUIINX.
6.12 OmnpeneneHHblil UHTErpa, ero FreOMEeTPUYECKUN CMBICTT.
6.13 CBolicTBa ONpeNEIECHHOIO NHTETpaa.
6.14 ®opmyna Hrrotona-Jleitouuia.
6.15 Mertoz 3aMeHBI B ONIPEACIEHHOM HHTETpaJie.
6.16 MHTerpupoBaHue MO 4acTsIM B ONPEIEICHHOM UHTETpaJe.
6.17. IlpunosxeHust ONpeIeIeHHOr0 HHTEeTpajia K BBIYMCICHHUIO TUIOMAAeH TIIOCKUX (QUTYP.
6.18 HecoOcTBeHnnbie nHTETpaibl I-ro posa.
6.19 HecoOGctBennsie unrerpainsi II-ro poxa.
Pasznen 7 « DyHKIMHU HECKOJIbKHUX MEPEeMEHHBIX)
7.1 TlonsaTtHe GyHKIIMU HECKOJIBKUX MEPEMEHHBIX.
7.2 YacTHbIe TPOU3BOIHBIE IEPBOTO MOPsiAKA PYHKIMH BYX NEPEMEHHBIX.
7.3 Tlonusril tuddepenman GyHKIUU IBYX IEPEMEHHBIX.
7.4 YacTHbIe MPOU3BOAHBIE BHICIIMX NOPSAIKOB QYHKIIUH IBYX I€PEMEHHBIX.
7.5 DkerpeMyM QyHKIUH JBYX NepeMeHHbIX. Heo0xoauMoe 1 10CTaTouHOe YCIOBUS.
7.6 I'paguieHT QyHKIIMU ABYX MEPEMEHHBIX.

IlepeyeHb THNIOBBIX MPOCTHIX MPAKTUYECKHUX 3aJaHUI K IK3aMeHY
(1151 OLleHKH YMEHHit)



-3 1 3

1 Bbluncnurth onpeaenuTens 1 0-1f.
4 8 2
4 -1 0 - 2 -3
2 Jausl Matpuns: A = - ,B=|0 2|C= " |. Hatru MaTpUILy
0 2-3 4 -
2 -1
A-B-3C.
2 -1 1
3 Haiitu panr maTpuiibs A=\4 3-1
2 4-2

4 Hanucars u noctpouts ypasuenue npsimoit AX+By+C=0,mpu A=2, B=0, C=-6.

5 Hamucate ob1ee ypaBHeHHE TPSIMOH, TPOXOIAIICH Yepe3 TOUKH A(3;—4), B(— 3;—1).
6  OnpenenuTh YriaoBoil Ko3GGUIMEHT IpsMoil 3 X + 7)/ —-8=0.
7  Hammcats ypaBHeHHE NIPAMOM, npoxoasmei uepes Touxy M (1, —3) ¢ 3a1aHHBIM yIIIOBBEIM
kodpduentom k=5,
8  Cpenu cieayomux IpsSMbIX yKa3aTh TapajijiesibHbIC
[,:6x+3y—-5=0, L:y=2x-7, L:2x+y+4=0, [ :y=-"2x+1.
9 Haiitu Tanrenc yrna mexny [, u /,,rne [, : 3x—6y+14=0,a [, : y=3x—-7.
10 Kakie KpHBBbIe ONICHIBAIOTCA CICAYIONIAME ypaBHeHnami: 2x° — 6> +4x =0,
X2+ +2x—4y+1=0, 3x*—10x—4y=0, y*—2x+4y+5=0.
l-x

14 Beuucauts lIm g -
-3 x° + 2x—

2
—5x-2
15 Bbruucaurs hmM .
2 X —x-—2
1

16 BbIUMCINTH OAHOCTOPOHHHE Mpeaens! pyukuun 2*~4 B Touke X =4.

17 Haiitu J'de
x_

2
18 Sensmorcs mu pynkimu  f (X) = 3— u @(x)=cos3x 6.6. mpu x —>07?
X

19 3anucats o6paTHyrO QYHKIMIO I ) = AFCIgSX .

20 Cpemu cnenyronmx dyukuuii ykasars cnokneie: y=(3x+2)5", y=(x+1) 3\/;,

y=x3x, y=Vx’+6, y=cos(2x+3).



-sin 3x.

21 Haiitu npousBoanyo GyHKIMM ) = s
x p—

22 Haiitu y' mia byskmum y = cos (x> +5) .

23 Haiitu y' st yHKIME y:hlw/x4+3x+2.

24 Haiitu nuddepenunan QyHkuuu ) =/ xt+7.
25 Haiitu nepsoo6pasuyio F(x) nna pynxkimn f(x)=~+x+5 .
26 Haiitu I(xz + 3)2dx.

2

3

Haiitu I (x+2)cosxdx
2x° —x* 45

2
28  BbIYHMCIUTH OMpPEICTICHHBIN HHTETpaj j— dx.
X
1

29 Haiitu yacTHbBIE MPOU3BOAHBIE MIEPBOTO MOPSAKAa PYyHKIMU Z = 3x° y— x*+3 V.

IlepeyeHb THNOBBIX NPAKTHYECKUX 3aJaHUMN K IK3aMEHY
(1191 OLlEeHKH HABBIKOB M (MJIM) ONbITA AeSITEJIbHOCTH)

I 31
1 Haiitu 0OpaTHy0 MaTpHILy AJi1 MaTPULIbI A=|2 3 2|
1 -1 3

2 Haiiti 1uiMHy BBICOTBI, TPOBEIEHHOMN 13 BepumHbl A B TpeyronbHuke ¢ Bepmmnamu A(—2;9),

B(2;5), C(3;2).

3 Pemmth cuctemy: 1 X; — X, +X; =1 ¢ nomoIupo Gopmyn Kpamepa.

X, +2x, =3x;=—4

X +3x, +x;=1
4 PemTh CHCTEMY ypaBHEHHH METOIOM 0OpATHON MaTpHIbL: { 2X; +3X, +2x; =2.
5 HaiiTi 1Ba Ga3MCHBIX PEUICHUS CUCTEMBL:y X; — X, +X; =4 , H OXapaKTEpHU30BaTh UX.



6 Hanwucarb ypaBHEHME IIPSIMOM, IapajuieabHOH X + 3y +4 =0, npoxoxsmeit uepes TOUKy

A(-2;3).

7 Kakue u3 cleqylonmx IpsAMBIX epaeHaukysapasl /[, : 3x—6y+15=0,/,: x+2y—2=0
, i 2x+y-5=0, [ :x+y—1=0.

8 Ilpusectn ypasHenue kpuBoit x~ — y° +4x —10y —25=0 Kk KaHOHHUIECKOMY BHLY.

. X
10 Beruucauts: lIm

x0tg 3x '

¥ — 5 3x-2
11 Bemuucaurs lIm | —— .
x>0\ X+2

12 Haiitu y, ¢yHkIME Y =arccosy x> +1.

5
1
13 Haiitu npou3BoaHyt0 QyHKIMHA ) = (tg 4x + \/— - 5) .
x+1

14 Haiiti BTOpYIo npoussoanyo )" dynkimm y =e' > - (x +3).

15 HMccnenoBaTh Ha BBITYKJIOCTh, BOTHYTOCTh M TOUKH Ieperuda rpaguk ) =
I-x

16 HaiiTu HeonpeaeneHHBINA HHTErPall jx4 cosx” dx.

dx
17 Haittu HeonpeaeNeHHbIA HHTErPall Iz— .
X +4x+3
. 2x+1 .
18 3anucarh paznokeHue NpaBUIbLHOU Jpodu 5—33 Ha [IPOCTEUIINE C HEOPEIEICHHBIMU
X" +3X

KO3 UIIMEHTaMH.

Jx
Jx -1

20 BpIYUCTUTH MJIOMIAL (PUTYPBI, OTPAHUUECHHON JTUHUSIMMU: y2 =9xu y=x.

dx.

16
19 Breuncauth I
4

+00 dx
21 MHccmenoBaTrh CXOOUMOCTD I—3
L (x+2)
7 dx
22 HccmenoBaTh CXOOUMOCTD J.—3
_ 2)
S (x
2 dx
23  BBIACHUTH CXOAMMOCTH HECOOCTBEHHOTO UHTETpasia J. 2
x —
0

24 HaiiTi 9acTHBIE TPOU3BOAHBIC BTOPOTO MOPSAKA (DYHKITUH
z(x, ) =xy" =2x*y+Jxy 3.

25 HWccnenoBath QyHKIHIO Z = X+ xy2 + 6X) na skcTpeMyM.



ITepedyenn TeopeTHYEeCKMX BONPOCOB K IK3aMEHY
2 cemecTp
(nu1 OLIeHKH 3HAHUM)

Paznen 9 «Teopusi BeposiTHOCTE»

9.1 DneMeHTbl KOMOMHATOPUKHU.

9.2 Tlpenmer Teopuu BepossTHOCTEH. OCHOBHBIE TOHSATHUS.

9.3 Cunyuaiinbie COOBITHS, UX KIaccu(UKaLuS.

9.4 ]leticTBHs HaJ CTyYallHBIMU COOBITHSIMH.

9.5 OrtHOcUTeNbHAS YaCTOTa COOBITHS.

9.6 IloHsTHE BEPOSATHOCTH: CTATUCTUYECKOE, KIIACCHYECKOE.

9.7 CoBMecTHBIEC M HECOBMECTHBIE COOBITHA. TeopeMbl CII0KEHUS BEPOATHOCTEH.

9.8 VYcnoBHas BEpOSTHOCTb. 3aBUCUMBIE M HE3aBUCUMBbIE COObITHA. TeopeMbl yMHOKEHHUSL.

9.9 ®opmyna nosHo# BepositHocTH. Dopmyisl baiieca.

9.10 BepoATHOCTb NOSABICHUS XOTSI ObI OTHOI'O COOBITHSL.

9.11 IlocnenoBaTenbHOCTh HE3ABUCUMBIX UCHbITaHUI bepHynu.

9.12 ®opmyna bepnymnu.

9.13 TlpenenbHbie TeOpeMbl B cxeMe beprymum: dopmyna [Tyaccona.

9.14 JlokanbHas Teopema MyaBpa-Jlamiaca.

9.15 HurerpanbHas Teopema MyaBpa-Jlamnaca

9.16 CpoiicTBa u cxemaruueckuii rpadux Qynkuu ["aycca.

9.17 CaoiicTBa u cxemarnueckuit rpaduk pynkuun Jlamnaca.

9.18 HawuBeposiTHeiilee Y1CI0 HACTYIIICHUS! COOBITU.

Paznen 10 «Cayuaiinble BeJTHUYHHBD

10.1 Tlonsitue cnyvaitaoi Benuuuusl (CB).

10.2 ®opMbl 3aK0Ha pacrpesiesieHus AUCKPEeTHOH ciayyaiiHoi Benuunnsl (JICB): psaa u
MHOT'OYTOJIHUK pacrpeaenaeHns, GyHKINs pacupeaeeHus, aHaTUTHUECKOe 3aJaHue.

9.3 ®opmbl 3aK0HA pacnpeesieHns HenpepblBHOU citydaiiHoi BennuuHbl (HCB): dynkuuns
pacrpezneneHus U INIOTHOCTh PACIIPEEIEHNs, UX CMBICII, CBOMCTBA.

10.4 OcHoBHbIE uncIOBBIE XapakTepucTuku CB: MaTemMaTnueckoe 0XHuaaHue, TUCIIepCHsl, CpeiHee
KBaJIpaTUYECKOE OTKIOHEHNE, MOJa U MeauaHa. VX onpeneneHus U CBOMCTBaA.

10.5 BpruucnutenbHble GOpMyIbl OCHOBHBIX YHCIOBBIX XapaKTEPUCTUK, CTATUCTUYECKUIN CMBICII.

10.6 HavanbHble M LIEHTpaJIbHbIE MOMEHTBI BBICIIMX MOPAAKOB. Koagduuuent acummerpun u
JKCIECCa.

10.7 OcHoBHbIe 3ak0HbI pacupeneneHus ICB: 6unomuanbhbli, [IyaccoHa (3akoH peakux
aBieHul). ['eoMeTpuueckuii U TUIEPreoMeTpuIeCcKuil.

10.8 3akonsl pacupenenenus HCB: paBHOMEpHBIi1, TOKa3aTeIbHBIN,

10.9 HopmanbHblil 3aKOH pacpeeiIeHusI.

10.10 BeposiTHOCTH NONaiaHusi HOpMaIbHO pacnpenencHHol CB B 3a1aHHbIN HHTEPBAL.

10.11 IIpaBuio Tpex CUIM.

Pasznea 11 «MaTteMaTHuecKasi CTATHCTHKA»

11.1 IIpenmer maTemMaTHyeCcKOi CTaTUCTUKU. | eHepaIbHas U BBIOOPOYHAs COBOKYITHOCTH.

11.2 Cratuctuueckoe pacupezeneHie BBIOOpKU, BApUAIIMOHHBIN U CTATUCTUYECKUH PAIbI.

11.3 T'paduyeckoe n300pakeHUE CTATUCTUUECKOTO pachpeaesieHus (MMOJIMTOH U THCTOTPpaMmMa).

11.4 YucnoBble XapaKTepUCTUKH CTATUCTHYECKOTO pacIipeielieHus: cpeiHee 3HaYeHHne, pazopoc;
METO/Ibl UX pacyera.

11.5 Onenka HEM3BECTHBIX APaMETPOB paclpeaesieHus. TodeuHble OLIEHKH TapaMETPOB
pacmpeeneHus 1mo BEIOOPKeE.

11.6 JloBepurenbHas BEPOATHOCTb U JOBEPUTEIBHBIN HHTEPBAIL.

11.6 VHTEepBabHBIC OIICHKH MTApaMETPOB PACIIPEACIICHHSI TI0 BHIOOpKaM OOJIBIIIOT0 W MaJIOTO

00BEMOB.



11.7 JloBepuTenbHbIC HHTEPBAIBI [JIsl TAPAMETPOB HOPMAIBHO pacpeAeICHHON CIIy4aitHOM

BCJIMYHHBI.

11.8 TloHATHS O CTATUCTUUYECKUX THIOTE3ax U 0 Kputepuu [Iupcona.
11.9 Ilonsarue o koppensuoHHOH 3aBucumoctu CB.

11.10 Bri6opounsiii K03(pPHUITUEHT KOPPEISALHNH, U €0 CBOKCTBA.
11.11 Jluneitnas perpeccusi. Y paBHEHUE JINHUU PETPECCUN.

10

11

12

IlepeyeHb THMOBBIX MPOCTHIX MPAKTUYECKHUX 3aJaHUI K IK3aMeHY
(1151 OLlEHKH YMEeHUil)

o2
Onpenenute gucno coyetannii C; U3 7 371€MEHTOB 110 2.

Onpenenure KOJIUYECTBO CIOCOOOB, KOTOPHIMH MOXHO C(HOpMHpPOBATH SK3aMEHAIIMOHHBIN
OMJIET U3 MATH 3aJaHUN, €CJIM BCETO 3aJaHuii 35.

B kopoOke 9 kpacHbIX U 6 OenbIx mapoB. HaiiTu BEpOATHOCTH TOT0, YTO Hayady B3STHIHA IIap
OyIeT KpacHBIM.

UrpanbHast xkocTh OpouieHa ofauH pa3. HailTh BeposITHOCTH TOro, YTO Ha BEPXHEW IpaHU
BBINAJIET O0JIee YEThIPEX OYKOB.

B crynenueckoit rpymnmne 8 roHomed 10 neBymek. Ha paexypcTBo ciydaiiHbIM 00pa3zom
BBIOMPAIOT IBYX CTYyA€HTOB. HaliT BEpOATHOCTH TOT0, YTO OTOEPYT ABYX JEBYIIIEK.

BeposTHOCTH TIOMamaHus MO MHIIEHW NMpU TEpBOM BbicTpesne paBHa 0,6, mpu BTOpoMm 0,7.
HaiiTi BeposTHOCTB, TOTO YTO MPHU ABYX BBICTpENIaX MUILIEH HE Oy/IeT MopakeHa.

B crynenueckoi rpymme 8 ronomeidt 10 neBymek. Ha mexypcTBo cimydaiiHbIM 00pa3om
BBIOUPAIOT TpeX CTYyAeHTOB. HaiiTh BEpOSTHOCTH TOTO, YTO Cpeaud OTOOpaHHBIX OyneT 2
JICBYIIKH.

BeposiTHOCTE TOTO, 4TO MpHU BBICAJKE cakeHell Mprokusercs, paBHa 0,6. Beuio BbicaxkeHo 4
cakxeH1a. HaiiTu BEpOSITHOCTB TOTO, UTO CPEAU HUX MPUKUBETCS POBHO MOJIOBUHA CaXCHIIEB.

BeposTHOCTE TOro, 4TO KIMEHT HE CMOXKET BOBPEMs BEPHYTh Kpeaut, paBHa 0,2. Haittu
BEPOATHOCTH TOTO, uTO U3 100 KIMEHTOB KpeauT BepHYT BoBpeMst oT 10 1o 15 kineHToB.

JluckpeTrHas ciaydaliHasi BEJIMYMHA 3a/1aHA PSAIOM PaCIpeAeIICHHUS:

X 2 1 0 3

]

D, 0.2 ) 0.3 0,1

Haitu p,, MaTeMaTu4eckoe 0KUJaHUE M (X ) 1 TUCIIEPCHUIO D(X ) JTOM CIIy4alHON

BCJIMNYHHBI.

HenpepsiBHas ciaydaliHas BeIMYMHA PACIpPEEIeHa HOPMAJIBHO ¢ mapaMmerpamMu d =7, O =l.
Onpenemure P(3 < X <11). Vkazanue. Tipumennre mpaBuio Tpex curm.

KBapraipHbIi OPOLEHT NPEMUU HA NPEANPUATHU COCTaBHI: X| = 15 , Xy = 10, X3 = 20,

X4 =25. Onpenenute cpeIHEr010BOI MPOLEHT IPeMUN X, .

13 Jlan BapuallMOHHBIN szt



BapuanTa X, 1 2 4 6

Yacrora #; 2 5 2 1

Haiitu HCITPABJIICHHOC BBI60pO‘-IHO€ CTaHAApTHOC OTKJIOHCHHUEC Sg .

14 Jlan BapuallMOHHBIN PsilT

BapuanTa X, 0 1 2 4
Yacrora 7; 8 12 16

Haiitu BeIGOpOUHyIO qucnepcus D, .
15 Jan uHTEpBaJIbHBIN BapUallMOHHBIN Pl
BapuaHTta | (1; 3] (3; 5] (5; 7] (7; 9]
4yacTroTa 2 3 4 1

Haiitu BEIOOPOUYHYIO CPEIHIOHO.
16 Craructuueckoe pacnpeiesieHue BEIOOPKU UMEET BH/T

Bapuanra X; 0 1 2 4
Yacrora H; 8 12 16 7

OHpGI[GJ'II/ITe 3HAYCHNE OTHOCHUTEIFHOM YaCTOTHI W3 BAapHUaHTLBI X3 = 2 .

17 J1nst HEKOTOPOTO KOJIMYECTBEHHOTO PU3HAKA H3BECTHO, uTo X, =25 u 0 =1,5.

OHpez[eJmTe 3HA4YCHUC KOB(I)(l)I/II_II/IeHTa Bapnanuun V 9TOr'0 KOJIMYCCTBCHHOI'O ITPHU3HAKA.

18  3ammcaTh MHTEpPBAIBHYIO OIIEHKY TeHEpalbHOW cpefHedl X,, eciu mo BEIOOpKE HaiileHa ee

ToueyHas oneHka X, = 7,25 w nonyminna noseputensaoro unrepsana A =0,8.
8 > Y P p

19 KoppensuuoHHas 3aBUCUMOCTh MKy IpU3HaKaMu X U Y sIBJIIETCS JTMHEHHOM,
k0o(dunmeHt xoppemstun 7, =0,82, ykaknute ypaBHEHHE PETPECCHH ), KOTOPBIM MOXET
OBITH ONKCaHa 3aBUCUMOCTb MEXAY pu3HaKaMu X 1 Y.

a) ¥, =—2,35x-9,3; 6) ¥, =—35x+1L7;
B) ¥, =2,35x—11,7; ) ¥, =-3,50—11,7.

20 BribopouHoe ypaBHEHHE apHOU JIMHEHHOM perpeccu Mexay npuzHakamMu X U Y UMeeT BUJI:
¥y, =4,5—-1,8x, YkaxunTe BO3MOXKHOE 3HaueHHEe KOd(DPUIIEHTA KOPPEIAMH 7, .

a) 7,=0,75; 0) r,=-0,75;
B) r,=-0,7, r) r,=-0,85.

IlepeyeHb THNOBBIX NPAKTHYECKHUX 32IaHUI K IK3AMEHY
(1151 OLleHKH HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH)

1 I1o MuIIEHN IPOU3BOAUTCS IIATh BBICTPEIOB. BEPOATHOCTD MonagaHus Ipyu IEPBOM BBICTPEIIE
0,5; mpu BTOpOoM — 0,7; mpu TperbeM — 0,8; npu yerBepTom — 0,8; npu nsitom — 0,9. Haiitu
BEPOSATHOCTH TOTO, UTO MUIIIEHB HE OYyIET MOpakeHa HU pa3zy.



2  CoObITHE A MOXKET HACTYIIUTD JIMIIb IIPHU YCIIOBHUHU ITOABJICHHUA OAHOTO U3 IBYX HCCOBMECTHBIX

3

cobwrruii H,, H,, 06pasyromux nonnyro rpyniy. Ussectust Bepositoctn: P(H,) ==

5 b
Py (4)= 3 n By, (A4)= % . Haiiiute BepositHOCT coObITHS A .

3 CoObiTHe 4 MOXKET HACTYNUTD JIMIIL IPU YCIOBUU MOSIBJICHUS OJTHOTO U3 TPEX HECOBMECTHBIX
cobwrruii H,, H,, H, obpasyroumx nonHon rpynny. 3BeCTHBI BGpOSITHOCTI/IZ

P(H)) = l , P(H,) = 1 PH1 (A)= PH2 (A)=— n By, (4)=—. Ycranosure

COOTBCTCTBUC MCIKIAY CO6I)ITI/I$IMI/I H BECPOATHOCTAMU, C KOTOPBIMH 3TU CO6I)ITI/I$I HpOH30ﬁHYT

1
A) P(H,) 1) "
1

B) P(A) 2) A
5

3) 12

7

4 12

4 B nepBowm singuke 5 kpacHbIX U 10 cHHUX 11apoB, BO BTOPOM — 7 KpacHbIX U 8 cuHux. 13
IIPOU3BOJIBHOTO AIIMKA AOCTAKOT OJUH 1map. Haliaure BEpoATHOCT TOTO, UTO OH KPACHBIH.

5 JlaH MHTEpBaIbHBIN BAPUALMOHHBINA P
Bapuanta | (2; 4] | (4, 6] | (6;8] | (8;10]
qacToTa 3 4 3 2

Haiinute BBIOOPOUHYIO CPETHION.

6 Ilo HECKONMBPKUM MPEANPHUATHSIM ObLTH COOpAHBI CTATUCTHYECKHUE TaHHBIE 00 00BbeMe JIEHEKHBIX

CpPEZCTB, BBIJICIIEHHBIX HA pa3BUTHE NMPOU3BOACTBA. [locie 00paboTKM 3TUX JaHHBIX ObLT
MIOJIyYE€H UHTEPBAJIBHBIN PSIA:

O06bem cpencTB HA
pa3BUTHE Menee 8 [8; 14) [14; 20) bonee 20
MIPOM3BOJICTBA
KomuuectBo
MPEANPUITHI 5 8 6 4

Onpenenure cpeaHuit 00bEM CPEICTB HA PA3BUTHE TPOU3BOACTBA TI0 TUM MPEATIPHUITHSIM.

7 Tlo BeIGOpKE 06beMa 71 =34 cocTaBieH JMCKPETHBIH BAPUAIIMOHHBIN P

Bapuanra X; -1 0 2 3




Yacrora 7; 6 10 n, 4

Onpenenute BoIGOpounyto aucnepcuto D, .

8 BpI0OpOYHOE ypaBHEHHE NAPHOM IMHEHHON perpeccuu umeeT Bua: y, =1,4x—3,2, cpennue
KBaJPaTUYECKOE OTKIOHEHUE O, = 1,3 u xo>pdpuruent koppensuu r, =0,7. Onpenenure

3HAaUCHUC O ye

9 BpIOOpOUHOE ypaBHEHUE TIAPHOH IMHEHHON PErpeccun UMeeT BUA: ), = L6 x—2,9, cpennue

KBaJIPaTHYECKUE OTKIIOHEHUSI O, = L4 u o, = 2,8 . Onpenenute 3Ha4eHne Ko>YPUIHEHTA

KOppensuuu 7, .

10 ITo ¢punmanam GpuUPMBI HCCIIEIOBATIUCH OKa3aTenu oobema npoaax ( X ) u Benmunna
npemuansHoro ¢onza (Y). IMocne neppuunoil 06pabOTKH JAHHBIX OBLIH IOTYYEHbI
OCHOBHBIE XapaKTEPUCTHKH Hccenyembix semmunn: X, =3,9; y. =82; 0. =0,75;

o, = 2,21 u BeiGopounslii kodpuument koppemsiuun 7, = 0,87 . Vcnonssys nonydenusie

JaHHBIE, OBIIO COCTABIEHO BLIOOPOUHOE ypaBHEHHUE JTUHEHHOM MapHOil perpeccum.
Criporso3upyiiTe 3HaueHHe 00beMa IPEMUAILHOTO (OH/IA O YTOMY YPABHEHHIO IIPH
nokasatele oobema npojax X =3,8.

4. Meroanyeckue MaTepuaJibl, ONpeaessiionue nNpoueaypy OeHMBaAHUA
3HAHUN, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEJIbHOCTH
B tabnune npuBeaeHbl onucaHus TPOLEyp MPOBEIECHHS] KOHTPOIbHO-
OLICHOYHBIX MEPOIPHUATUNA U IPOLIETYP OLEHUBAHUS PE3YIbTATOB O0YUEHHUS C
MTOMOILBIO CTUIAHUPOBAHHBIX OIIEHOUHBIX CPEACTB B COOTBETCTBUM C paboueit
MIPOTPAMMON TUCIUIUINHBI

HanmenoBanue
OLIEHOUHOTO OmnucaHus NpoIeayphl IPOBEACHUS KOHTPOJIBHO-O0LIEHOYHOTO MEPOTIPUATHS U MIPOIIE Ty PHI
OLIEHMBaHUA PE3yJIbTaTOB O0yUEHHUS
CpeacTBa
[IpenonaBaresnb He MEHE, YeM 3a JIBE HEJENH 10 cpoka 3ammTsl PI'P nomken cooOmmTs
KaxxoMy oOydaromemycst Homep Bapuanta PI'P. 3aganust PI'P BbU10KEHBI B 3JIEKTPOHHOM
nHpopmannonHo-o6pazoBarensHoi cpene Upl YIIC, noctynHoit o0yuatomemMycs yepes ero
PacuerHo- yHbIi kabuHer. PI'P noimkHa OBITH BRINIOJIHEHA B yCTaHOBneHHI:Iﬁ TIpEMo/iaBaTeNeM CpOK 1
rpaduucckas B COOTBETCTBHH C TpeOoBaHUsIMU K opopmiteHuto PI'P (TekcroBoii n rpa(bnqecvlcon qacTei),
pabora (PTP) cq)opMyanclBaHHHMH B [Tonoxennu «TpeboBaHus K oq)opMJvIeHmo TEKCTOBOU U
rpaduueckoit mokymeHTanuu. HopMOKOHTpOIbY B mocneanei penakiun. PI'P B
Ha3HAYCHHBII CPOK CAAOTCS Ha IPoBepKy. Eciu npenycmorpena ycrHas 3amura PI'P, To
oOyuaromuiicss 0OBSACHIET pelIeHNe 33124, YKa3aHHBIX IPENOoaBaTeIeM i OTBEYaeT Ha ero
BOTIPOCKI
KontpomsHbie paboThl, IpeayCcMOTpEeHHBIE pabodeil MporpaMMON AUCIUITIIHNHEL, TPOBOISATCS
BO BpeMsl NpakTudeckux 3aHatuid. Bapuanros KP o teme He MeHee nByx. Bo Bpems
KonTtponbnas BoinoiHeHus KP nons3oBaThest yueOHNKaMH, CIPAaBOYHUKAMHE, KOHCTIEKTaMH JIEKIIHH,
pa6ora (KP) TeTpaasIMU AJIS IPAKTUUECKUX 3aHATUN HE pasperIeHo.
IIpenonaBaTens Ha NPAKTUUECKOM 3aHATUH, IPEALIECTBYIOIIEM 3aHATHIO poBeneHus KP,
JoBoauT 1o odyuaromuxcs: temy KP, konmyectBo 3ananuii B KP, Bpems Beimonnenns KP
JuKTanT o JlukTaHT no opMyiam IMpOBOAUTCS BO BPEMsI MPAKTHYECKUX 3aHATHH. Bo BPeMs POBECHNUS
(bopMyam JUKTAHTA M0JIb30BaThCs yqveGHI/IKaMI/I, CIpPaBOUYHUKAMH, KOHCIIEKTaMU JIEKIUH, TeTpaasIMU
JUISL IPAKTUYECKUX 3aHATHH HE pa3peleHo.




IIpenonaBaTens Ha MPAKTUYECKOM 3aHATUH, IPEALIECTBYIOIIEM 3aHATHIO IPOBEAEHUS
JUKTAHTA, JOBOAUT 10 00yUaromuxcs: TeMy, KOIUIECTBO 3aJlaHUH B AUKTaHTE, BpeMs
BBIIIOJTHEHHS

Tect TectupoBaHus, IPeAyCMOTPEHHBIE paboyeii MPOrpaMMOi JUCIUIUIMHEL, IPOBOASTCS BO
BpeMsI IPAKTUYECKUX 3aHATUI. BapnaHTOB TECTOBBIX 3a/laHUI [0 TeMe He MeHee MATH. Bo
BpEMs BBITTOJHEHUS 3aJaHUH MOJIb30BaThCs yueOHUKaMH, CIIPABOYHUKAMH, KOHCIIEKTaMH
JICKIMH, TeTpaasaMu JUI NIPaKTUUECKUX 3aHATHH He paspemieHo. [IpenonaBarens Ha
MIPaKTHYECKOM 3aHITHH, TIPEIIIECTBYIONIEM 3aHATHIO IPOBEJCHNS KOHTPOIIA, IOBOIUT J0
oOyJaromuxcsi: TeMy, KOJIMIECTBO 3aaHUH U BpeMsl BBIIOJIHEHNS 3aJaHnil. THCTpyKTax,
MIPEALIECTBYIOIUH TECTHPOBAHHIO, HE BXOJWT B YKa3aHHOE BPEMSI.

JlonostHUTENBHBIE MaTepUalsl. B Xo1e TeCTHpOBaHUS HCTIOJIB30BAHUE JOTIOHUTEILHOM
METOIUYECKOI TUTEpaTyphl, MOOMIBHBIX YCTPOHCTB CBA3H M APYTHX HCTOUHUKOB
nH(popmanuu He JomycKaeTcs. B ciydae HCmonp30BaHuUs JONONHUTENEHBIX MaTEPHAIIOB,
COBEIIAHMSI C COCEIIMH WITU CITMChIBaHMS HAOJIIOAATeNb JeNlaeT IIOMETKY B BEZJOMOCTH, U
pe3yJbpTaT AaHHOTO CTyAEHTa aHHyIupyeTcs. [IoBTopHOE BBINONIHEHNE TecTa He
IIPEAYyCMOTPEHO.

BaHK TecTOBBIX 3aJaHUH BKIIOUAET 6 OCHOBHBIX pa3felioB AUCHUILIHNHEL.

Jnist opraHW3anmMyd W TPOBENEHUS MPOMEXKYTOUHOH arrectarmu (B (Gopme dK3aMeHa)
COCTaBJIAIOTCSL TUIIOBBIE KOHTPOJIbHBIEC 3aJjaHUs WM MHbIE MaTepHalibl, HEOOXOIUMBIE JUIsl OLIEHKU
3HaHUM, YMEHUH, HaBBIKOB M (WIM) OIBITa JAESITEIbHOCTH, XapaKTEpU3YIOIIUX OTalbl
(dbopMHpOBaHUs KOMIIETEHIIUH B MPOLIECCE OCBOEHUs 00pa30BaTeIbHOM TPOrpaMMBbl:

— [IepevYeHb TEOPETUUECKUX BOIIPOCOB K 3K3aMEHY ISl OEHKU 3HAHUM;

— IIEpEYEHb TUIIOBBIX MPOCTHIX NPAKTUYECKUX 3aJaHUM K IK3aMEHY JUIS OLEHKH YMECHMI;

— IepeueHb TUIOBBIX MPAKTUYECKUX 3aJaHUM K SK3aMEHY JJs OLEHKHU HAaBBIKOB M (WJIN)
OIbITA IEATENBHOCTH.

[lepeueHp TeopeTHUECKUX BOMPOCOB W MEPEYHU THUIOBBIX MPAKTUYECKUX 3aJaHUI pa3HOTo
YPOBHSI CIIO)KHOCTH K 3adeTy/>k3aMeHy oOyuaromuecss MOJy4yaroT B Hayalle CeMecTpa uepes
ANIEKTPOHHYI0 HMH(OpMalroHHo-o0pa3zoBarenbHyto cpeny KpWKT HUpl'VIIC (auunblii kabuHeT
oOyuarorerocs).

ba3za TecTOBBIX 3agaHUM pa3HOrO YPOBHS CJIOKHOCTM pa3MelieHa B AJIEKTPOHHOU
uHpopmannoHHo-oOpa3oBarenbHoil  cpene  KpMKT UpI'VIIC u  oOyuarommiics uMeer
BO3MO>KHOCTh O3HAKOMUTBCS C IEMOHCTPALlMOHHBIM BapuanToM OT3

4.1 ONIMCAHUE TMTPOLIEAYP MTPOBEJEHUS [IPOMEXXYTOYHOM ATTECTALIUU B ®OPME DK3AMEHA U
OLIEHVMBAHUS PE3YJIbTATOB OBYUYEHUS

[TpomesxyTouHast aTTectanus B popMe dK3aMeHa MPOBOIUTCS IyTEM YCTHOTO cOOeCeTOBaHHMS
no Ouneram. Buierbl cocTaBleHbl TakMM 00pa3oM, YTO B KaXIbli M3 HUX BKIIOYal B ceds
TEOPETUYECKHE BOTIPOCHI U IPAKTUIECKUE 3aaHUSI.

buner coaepXuUT: OAMH TEOPETHYECKUH BOMPOC A OLEHKH 3HaHMU. TeopeTnueckue
BOTIPOCHI BBIOMPAIOTCS U3 MEPEYHs BOIIPOCOB K SK3aMEHY; TPU MPAKTUYECKHUX 3aJaHUs: J[BA U3 HUX
JUTSL OLIGHKH YMEHUH (BBIOMpAIOTCS W3 TEpeYHsI THIOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHUi K
9K3aMeHY); TPeThe MPAKTUYECKOE 3aJaHue I OICHKH HAaBHIKOB M (WJIHM) OTBITA NEATEILHOCTH
(BBIOMpAIOTCS W3 MEPEUHs TUMIOBBIX MPAKTUYECKUX 33JaHUH K DK3aMEHY ).

Pacnipenenenne TeopeTHUECKUX BOMPOCOB M MPAKTHUECKUX 3a/JaHUH MO IK3aMEHAIMOHHBIM
OmsieTaM HaxOJUTCS B 3aKPBITOM JJIsl 00y4arommxcs noctymne. Pa3paboTaHHbI KOMIUJIEKT OUIETOB
(25-30 OuneToB) HE BBICTABIISIETCS B AJICKTPOHHYIO WH()OPMAIMOHHO-00PA30BATEIBHYIO CpEIY
KpKT HpI'VIIC, a xpanutcs Ha Kadenpe-pazpaborunke POC Ha OymMaKHOM HOCHTEIE B
coctaBe ®OC no gUCHUIIIIMHE.

Ha sk3amene oOyuatomuiicss Oeper Owmier, JUisi TIOJTOTOBKM OTBETa HAa AK3aMEHAIIMOHHBIN
ounet oOydaroneMycst OTBOJAUTCS BpeMs B nipeaenax 40 muHyT. B mporiecce oTBeTa o0ydaromerocs
Ha BOTPOCHI ¥ 33/IaHUs OHIIeTa, MPENOoIaBaTeIb MOXKET 33/1aBaTh JOMOIHUTEILHBIE BOITPOCHI.



Kaxnprii Bompoc/3aganue OuiieTa OLCHHBAETCS IO YETHIPEXOAILHOM CHCTEME, a Jajee
BBIUUCIISICTCST cpefHee apu(METHYECKOe OIICHOK, IOJYYCHHBIX 3a KaXKIbIil BOIMPOC/3aJaHHUE.
Cpennee apuMETHUECKOE OIEHOK OKPYTJIAETCS JIO IIEJIOr0 IO MpaBUIaM OKPYTJICHHS.

O0pa3en IK3aMEeHALIMOHHOI0 OMJIeTa

. YTBepxkaro:
—MEEL Ok3aMeHaMoHHbIN Oouset Ne 1 PA .
3aBenyroumii kadeapoit

20_-20_ 110 JHCIHILITHHE CIKIT KpHDKT UpL'YTIC
y‘Ie6HI—:II>i roj «MaTeMaTHuKa»
1 cemectp
1 [onaTne GyHKIMU HECKOJIBKUX TEPEMEHHBIX. .
4 —
4 -1 0 2 -3
2 Jlansl Matpuns: A = ,B=|0 2|,C=
0o 2-3 ) | -2

Haiitu matpuny A-B—3C.
3 OnpenenuTs paccTossHue OT TOUkH A4 (-1,3,0) 10 miockocTu 2x-y-2z-4=0.
4. BBIYMCIIUTD ILIONIAAb GUIYPBI, OTPAHMYCHHOM IMHUAMU: ° =9x U V =X.




