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1 IIEJIA U 3AJJAYM JUCHUTLIVHBI

1.1 ean AUCHUNIMHBI

1 (l)OpMI/IpOBaHI/Ie JIMYHOCTU o6yqa}01ueroc;1, Pa3BUTHUC €0 UHTCIIJICKTA U CIIOCOOHOCTEH K JIOTUYCCKOMY MBIINUICHUIO

00ydeHIe OCHOBHBIM METOJIaM aHAJIN3a U MOAEIHMPOBAHUS IPOLECCOB M SBICHUH, BEIPAOOTKA HABBIKOB PELICHUS
2 3aJad 9KOHOMHKO-MAaTEMaTHYECKOTO COJCP)KaHWS C HCIOJb30BAHUEM OJJIEMEHTOB JHMHEHHOW anreOpbl u
MaTEeMaTHYECKOTO aHAIN3a

(hopMupOBaHME IPEICTABICHUH O METOAAX, MOEIISIX M IPUEMaX, MTO3BOJISIOIINX OIKCHIBATD SIBICHHS H IIPOLIECCHI,

3 MIPOTEKAIOIIUE B YCIOBHAX CTOXACTHIECKOM HEOMPeAeIEHHOCTH
1.2 3agaum AMCHMIIIHHEI
| 03HAKOMUTh OOYYAIOIIUXCSI C OCHOBHBIMH MHOHSTHUSIMH M METOJAMH JIMHEHHOW anreOphl U MaTeMaTH4eCKOro
aHaImM3a
) MPOJEMOHCTPUPOBATh OOYYAIOMIUMCS CYIIHOCTh HAay4yHOrO TMOJAXO0Ma, CHeUU(UKy IUHEWHOH anreOpbl u

MATEMATHYCCKOT'0O aHAJIM3a U UX POJIb B PCIICHUN SKOHOMHUKO-MATEMATHYCCKUX 3aaa4

3 HAaY4UTh o6yqafoumxc;1 IIpueMaM UCCICOAOBAHNA U PECHICHNUA DKOHOMHUKO-MATCMAaTUYCCKUX 3a4a4d

BBIPA0OTaTh y OOYdYAIOIUXCS YMEHHE AaHaIM3UPOBATh IIOMYUYCHHBIC pPE3YJbTAThl, NPHBUTH UM HAaBBIKU

4 CaMOCTOSITEJIbHOTO M3YUYEeHHUs JIUTEPaTyphl 10 JaHHON TUCHMIUIMHE U €€ NPHJIOKECHUIM

5 OpPHEHTHPOBAaTh OOY4YaIOIIMXCS Ha NPWIOKECHUE JHMHEHHOW anreOppl M MaTeMaTH4ecKOro aHaim3a B
npodeccroHaIbHO JeSTeIbHOCTH, HA PUMEHEHHE K PELICHHUIO MPUKIIAIHBIX MATEMaTHUECKHX 3a1a4

6 U3J0KEHHE OCHOB TEOPUH BEPOATHOCTEH, M3y4YEHHE KIACCHYECKHX M CIEHUAIBHBIX 3aKOHOB pacIpeeseHUs
CITy4aitHBIX BEJIUIUH

7 CO3/1aHHe MPECTABICHUN 0 IPAaKTHUECKUX MPUMEHEHUAX TEOPHH BEPOSITHOCTEH

8 o0y4eHne OCHOBaM CTaTHCTHYECKOTO MOJEIMPOBAHMUs, MeTo1aM 00paObOTKK M aHaJIM3a CTATHCTHYECKUX JaHHBIX

1.3 ueJ’lb BOCIIUTAHMS ¥ 331a4d BOCIIUTATEIbHOM paﬁOTBl B paMKaXx JUCHUILIMHBI

HayuHo-00pa3oBaTeabHOE BOCHUTAHUE 00y4aomuxcs

Llenp HayuyHO-00pa30BaTEIBHOIO BOCIUTAHUS — CO3JAHHE YCIOBUH IS peanu3allid Hay4dHO-0Opa30BaTeNbHOIO
MOTEeHIMa a o0yJaromuxcsi B popMe HaCTaBHUUECTBA, THIOTOPCTBA, HAYYHOTO TBOPYECTBA.

Llens mocTHraeTcs Mo Mepe PElICHUs B €AUHCTBE CIESIYIOMMX 3a1au:

— (OpMHUpOBaHHE CHUCTEMHOTO M KPHTHYECKOTO MBIIUICHUS, MOTHBAIMM K OOYYEHHMIO, pa3BHTHE HHTepeca K
TBOPYECKOH Hay4YHOH NeSITeHHOCTH;

— CO3JIaHUE B CTYJCHUECKOW cpene aTMOCc(epbl B3aNMHOM TpeOOBaTEIbHOCTH K OBJIAJICHHIO 3HAHUAMH, YMECHHSAMH
1 HaBBIKAMH;

— MOMYJIAPU3aL¥s HAYYHBIX 3HAHUH Cpein 00yJaromuxcs;

— COJICHCTBIE MOBBIIICHUIO TPUBIICKATEIBHOCTH HAYKH, ITOJICPKKa HAYYHO-TEXHUYECKOTO TBOPUESCTRA;

— CO3/1aHHe YCJIOBUI ISl TTOJy4YeHHs 00Y4aIOIIUMHKCS TOCTOBEPHON MHPOPMAIIMU O MEPENOBBIX JOCTHIKEHHUSIX U
OTKPBITHUAX MI/IpOBOﬁ U OTEUYECTBECHHOM HayKH, MOBBIIICHUA 3aMHTCPCCOBAHHOCTH B HAYYHBIX IMO3HAHUAX 00 yCTpOﬁCTBC
MHpa U 00IIIeCTBa;

— COBEpILEHCTBOBAHNE OPraHM3alUK U IUIAHKPOBAHMS CAMOCTOSTENBHON paboThl 00y4JaroIuXCs Kak 00pa3oBaTeIbHOM
TEXHOJIOTUH (OPMHUPOBAHUS OYyILEro CHeHaIncTa MyTeM HHIMBUAYaIbHON II03HABATEILHOM U HCCIIeI0BATEIbCKOM
JIeSTeIbHOCTH

2 MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

2.1 TpeGoBaHus K PeABAPUTEILHON NOAr0TOBKE 00y4Yalonierocs

1 b2.0.01(Y) YueOHas - 03HAKOMHUTEIbHAs NPAKTHKA

2 OTJ1.02 MeTo 11 5KOHOMHYECKUX PACUETOB

2.2 I[P[CIII/IHJ'[I/IHLI U MPAKTUHKHU, Il KOTOPbIX U3yUCHUE JTAHHON M CHMIIJIHHBI
HeOﬁXOZ[l/IMO KaK npeamecTrByruiee

b51.0.01 ®unocodus

Bb1.0.18 Cucrema MeHEIXMEHTA Ka4ECTBA

b51.0.08 NnadopmaTrka

b2.0.02(H) YueGHas - HaydHO-HCCIe0BaTeNbCKas padoTa (TIoTydeHre MEPBUIHBIX HABBIKOB HAYYHO-
HCCIIEIOBATEIHCKON pabOThI

B52.0.03(IT) ITpon3BoaCTBEHHAS - TEXHOJOTHYECKas (IPOEKTHO-TEXHOJIOTHYECKas) MPAKTUKA

B52.0.04(I1n) MpousBoacTBEHHAS - NPEUTMILIOMHAS ITPAKTHKA

b3.01(J]) [oaroroBka K nporeaype 3aliThl BBINYCKHOH KBaJIM(UKAIIMOHHON paboTh

XX (AN B [W|IN|—

B53.02(J]) 3amuTa BRINYCKHOH KBaIM(UKAIMOHHOH paboThI

3 IIJIAHUPYEMBIE PE3YJBTATHI OBYUYEHUSA ITO AUCIHUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOI' PAMMBI

Ko/ H HAMMEHOBAHHME | Koa n HaumeHOBaHuUe | IlnaHupyeMble pe3yJbTaThbl 00YUeHUSs




KOMIIETCHIINHA

HHIUKATOPA
JTOCTHKEHHSI KOMIIETeHIIUH

VK-1

Cnocoben
OCYIIECTBIIATH MOUCK,
KPUTHIECKHH aHAIH3 U
CHHTE3 HHPOPMAIIHH,
MPUMEHSTH CHCTEMHBIN
TIOIXOJT IUTS PENICHUS
MIOCTABJICHHBIX 33724

YK-1.1

AHanuzupyet npoOJIeMHYO
CUTyanuio (3aaady) u
BBIJICTISIET ee 0a3oBbIe
COCTaBJISIOLIHE.
®opMynupyer
MaTeMaTHIECKYIO
MOCTaHOBKY 3a/1a4H.
PaccmarpuBaet pasiuyHbIe
BapHaHTHI PEILCHHS
NpoOJIEMHON CUTyaLH
(3amaun), pazpabaTbiBaeT
AJITOPUTMBI UX pCaiu3aluu

3HaTh: OCHOBHBIC IOHATUS JIMHEHHOW anreOphl, METOJbI
MaTpUYHOTO MCUMCICHUS HUX TPUIOKEHUS B HKOHOMUKE,
BEKTOPHOW  aireOpbl; OCHOBHBIE IOHATHS W METOJBI
aHAJIUTUYECKON IreOMEeTPUH Ha INIOCKOCTH U B IPOCTPAHCTBE U
UX TPUIOXKEHUS B DKOHOMUKE;  OCHOBHBIC MOHATUS U
pasnuyHble  ()OPMBI TNPEICTaBICHHUS KOMIUIEKCHBIX HHCET,
KBaZIpaTUYHBIX (pOopM, MOHATHE JIMHEHHOTO HPOCTPAHCTBA H
JIMHEUHBIX npeoOpa3oBaHuii; OCHOBHbIE TIOHATHS
MaTeMaTHYeCKOr0 aHalKu3a, OCHOBHBIE CBOICTBA M TEOPEMBI,
METOABl MAaTEMAaTHYeCKOTO aHalIW3a; 3aKOHBI  anreOpsl
CITy9aiHBIX COOBITHI; pa3HOBHIHOCTH CIyYaiHBIX BETUYHH U
HUX XapaKTEepUCTHKH; OCHOBHBIC 3aKOHBI paclpe/eNeHus
CIly4alHBIX BEJIMYHH; CYTh 3aKOHA OOJBIINX YUCET; OCHOBBI
CTaTUCTUYECKOTO METO/1a MCCIIEeI0BAHNUS SIBICHUM

YMeTb: BBIUUCIATH OINpPEACTUTENH, BBINONHATh AEHCTBUSA C
MaTpUIIaMH, HAXOAWTh MAaTpHIly, OOpaTHyl0 K JaHHOH,
HAXOJIUTh PaHl MaTPHUIbI, HCCIEI0BATh M pPEIlaTh CHCTEMBI
JMHEHHBIX ~ anre0pandyeckux  ypaBHEHHUH  pa3IMYHBIMH
METO/aMH; OIpENETATh Pa3MEPHOCTh M 0aszuc JHMHEHHOTO
MIPOCTPAHCTBA; IPOBEPATH TMHEHHOCTh ONEPATOpa U B CIIydae
€ro JMHEHHOCTH COCTaBIATH  €ro MAaTpully; HaXOAUTh
COOCTBEHHBIC YHCIIAa M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
olneparopa, HAaXOAUTh PABHOBECHBI BEKTOp TOPIOBIH,
COCTaBJIATh MAaTPUIy KBaIpaTUUHOI (OPMBI U YCTaHABIUBATH
€e 3HAKOONIpeAEIEHHOCTh; HAaXOAUTh KOOPIUHATHI BEKTOPA,
€ro IUIMHY; BBINOJHATH JHHEHHBIE ONEpalud C BEKTOpaMH;
IPUMEHATh BEKTOPHI A peIIeHUs 3a7ad aHAJTUTUICCKOH
TEOMETPHUH; COCTaBNIATh YPaBHEHHUS MNpPSIMON Ha IUIOCKOCTH,
COCTaBJIATh YPAaBHEHMS IJIOCKOCTHU U NMPSIMOM B IPOCTPAHCTBE;
NPUBOANUTh yPaBHEHMsS KPUBBIX BTOPOro HOpsAIKa K
KaHOHMYECKOMY BHJIY, OTIPEICIIATh THI KPUBOHM M M300pakaTh
ee  rpadHuyuecKH; BBIIONHATH apupMEeTHUECKHEe NEHCTBUS C
JEUCTBUTENBHBIMI U KOMIIJIEKCHBIMHM YUCIIAMH B Pa3JIMYHBIX
(dopMax; BEYHCIATH TpENebl, HAXOIUTh NPOWU3BOJHBIC H
BBIUUCIIATh UHTErPAIIbl; HCHOJb3Ys ONpPEAEICHHUs, IPOBOIUTh
UCCIICIOBAaHMSA, CBS3aHHBIE C OCHOBHBIMHM IOHSTHSMU;
OPUMEHSATh  METOABl ~ MAaTeMaTHYeCKOro  aHalm3a K
JIOKA3aTeNbCTBY TEOPEM M pEIIeHHI0 3a/ad; BBIYHUCIATH
BEPOSATHOCTh CIy4allHOTO COOBITHS B KJIACCHYECKON MOJIEINH,
CYMMBI M TIPOM3BEICHHUS CIy4alHBIX COOBITHH; BBIUUCIATH
YHCIOBBIE  XapaKTEPUCTUKU  CIy4alHBIX  BEIMYMH  —
MaTeMaTUIECKOE OKUJIaHUE, JUCTIEPCHIO,
CPEIHEKBAIPATUYHOE OTKIOHEHHE; BBIUUCIISATh BEPOATHOCTH
MOMAaJAHNsT HOPMAIbHOHN CIy4YailHOM BEIMYUHBI B 3aJaHHBIN
HWHTEPBAJL; MOJb30BATHCS MPABMIIOM "Tpex curma'; mosydarb
rpaduieckoe n300pakeHne BapHaLMOHHBIX psaoB
(TucrorpamMMy, IOJHUIOH, TpauK SMIUPHUECKON (YHKIUU
pacripesieieHusT);  BBIYMCISITH  BBIOOPOYHBIC  BEITHMYMHBL:
CPEIHION0 apu(MEeTHIECKYIO, JTUCTIEPCHIO u
CPEIHEKBAIPATUIHOE OTKJIOHEHHE; ITOJB30BATHECA METOIOM
JOBEPHUTEIbHBIX WHTEPBAJOB; BBIABHTaTh U  IIPOBEPSTH
MPOCTEUIINE  CTAaTUCTHYECKHE  THIOTE3Bl;  IPUMEHSTH
KOPPEJISIIUOHHO-PErPECCHOHHBIN aHAJIU3 JaHHBIX

BJ'[aI[CTI)Z COBPEMEHHBIMU 3HAHUSIMHU O METOJax JIMHCHHOM
anre6pbl N UX TPUIIOKCHUAX, MATEMATUYCCKHUM alllapaToM
JAUCHUIUIMHBI IPpU PEHICHUMW CTAHAAPTHBIX 3aJdad; METOJaMU
MAaTeMaTUYCCKOro OIMCaHHuA JSKOHOMHUYCCKHX 3aJady U
IpoueccoB; METOAAMU IMOCTPOCHUSA MATEMATHICCKUX Moz[enei/i
THUIIOBBIX 3a/1a4; METOJaMU aHAJIn3a U pacyeTa Bq)(I)eKTI/IBHOCTI/I
OKOHOMHYCCKHUX MO}ICHGIZ; COBPEMECHHBIMU 3HAHUAMHU O
MAaTEMAaTUYECKOM aHAJIM3€ U €T0 MNMPHUIIOKCHUAX; OCHOBHBIMHU




TIOHATHUAMH MaAaTEMaTUYCCKOTO aHaJin3a, Ppa3IMIYHbIMU
METoAaMu OIPCACIICHUSA BCPOATHOCTHU CO6I)ITI/IH;
Fpa(i)I/IquKI/IM, TaOJUYHBIM K aHATHUTHYECKUM METOAaMU
npeacTaBJICHUA pacnpeaeﬂeﬂnﬁ CHy‘laﬁHbIX BCJIMYMH,
METOAOM MOHTC-KapJ'[O; MECTOJaMH CTaTUCTHYCCKOI'O
OLICHUBAHUA, CTATUCTUYCCKUX THUIIOTEC3, KOPPCIANUOHHOTO U
PETPECCHOHHOTO aHAIN3a

4 CTPYKTYPA U COAEPKAHUE JUCHHUIIVINHBI

Kon

HaumeHoBaHuUe pa3aenos, TeM
U BU/I0OB padoThl

Ounas popma *Kon unaukatopa

Yacel AOCTHKEHHS
Jlex IIp JIab Cp KOMIIeTeHIIUH

Cemectp

1.0

Pasnea 1 Jluneiinas aareépa

1.1

KommnekcHsie yncna (onpeneiaeHue,
9JacTHBIC CIy4al, IOHSATHE PaBEHCTBA,
JIEHCTBUS HaJl KOMIUIEKCHBIMU YHCIIaMHU
B anreOpangeckoii popme,
TeOMEeTpUYECKasi HHTEPIIPETAITNS,
MOJyJIb M QpTYMEHT KOMILIEKCHOTO
quCIa).

YK-1.1

1.2

TpuroHomeTpudeckas 1 moka3aTeIbHas
(hopMa KOMIUIEKCHOTO YHCIIa,
BO3BC€ACHUC B CTCIICHb U U3BJICUCHUC
KOPHSI U3 KOMILUIEKCHOT'O YHUCIIA.
Pemienne kBapaTHbIX U OMKBaIPaTHBIX
YPaBHEHMM.

VK-1.1

1.3

Martpuuel. Onepanuu Haj MaTpuIlamMH,
uX cBoicTBa. OnpeaenuTend,
BBIUHCJIEHUE ONpeaennuTeaei 2-ro u 3-ro
nopsiika. CBOMCTBA OnpeeTuTeNIeH.

1 2 4 2 YK-1.1

1.4

[onsTHE MUHOPA U AJITeOpanIecKoro
JIOTIOTHEHMS 3JIEMEHTA KBaJPaTHON
Matpuisl. Beraucnenue onpenenurens
n-ro nopsiaka. OOpartHas MaTpuIa.
CBoiicTBa 00paTHOH MaTPHIIBI

YK-1.1

1.5

Panr matpuipl. DKBUBaJIEHTHbBIE
npeoOpa3oBanust MaTpull. J[Ba crocoba
onpejeseHus padra. basucHslii MUHOD.
JInHeliHast 3aBUCUMOCTb CTPOK
(cTOnO1I0B) MATPHIIBL.

1 2 2 2 YK-1.1

1.6

CucTeMbl TMHEWHBIX adreOpandecKux
ypaBHeHUH. OCHOBHBIE TOHATHS.
Marpu4Has 3a1iuch CUCTEMBL. Y CIIOBHE
COBMECTHOCTH CHUCTEMBI (Teopema
Kponekepa — Kamenn). Pernenne
CHCTEM YPaBHEHWH MaTpUYHBIM
MeToJ1oM 1 110 popmyiam Kpamepa.

1 2 2 2 YK-1.1

1.7

HUccnenoBanue u pemieHue
HEOJHOPOAHBIX CUCTEM JTUHEHHBIX
anreOpandecKux ypaBHEHUH METOIOM
Taycca. Basucubie pemenus. CUCTEMBI
JMHEHHBIX anredpandecKux ypaBHEHUH
B 9KOHOMHKE

YK-1.1

1.8

CucTeMbl TUHEHHBIX OJHOPOTHBIX
anreOpanv4ecKux ypaBHECHHH.
COBMECTHOCTb OJTHOPOJIHBIX CHCTEM.
dyHaMeHTaIbHas CUCTEMa PELICHHH.

1 2 2 2 YK-1.1

1.9

Mopens JIeoHThEBa MHOTOOTpACIIEBOM
9KOHOMUKH (OanaHCOBBII aHAN3),
OCHOBHEIC ITOHATHS, OTPEICITICHUS.
IIponykruBHBIe MOneH JIeOHTHEBA.
Motenb paBHOBECHBIX IICH.

YK-1.1




2.0

Pazgen 2. BekTopHas anredpa u
AHAJINTHYECKAS TeOMeTpHsl.

2.1

I'eomeTprueckue BEeKTOpPbl, OCHOBHBIE
onpeneneHusd. JIluneliHple onepanyuy Hax
BEKTOPaMH B T€OMETPHIECKOH (popme U
KOOpJHHATHOH (opmax.
Hanpasnsromiye KOCUHYCBI BEKTOPA.
YMHOX€HHE BEKTOpOB. Beluncienue
MIPOU3BENECHUIN BEKTOPOB B
KOOPJIMHATHOHN (opme.

VK-1.1

2.2

[TonsTHE N-MEpHOTO apH(PMETHIECKOTO
BekTopa. Onepanuy HaJl BEKTOPaMH.
JIuneitnoe npocTtpancTBO. PasmepHOCTS,
0asmc, pasiokeHue 1Mo 0a3ucy, MaTpuIa
nepexoja.

YK-1.1

23

EBKJINIOBO TPOCTPAHCTBO.
OpToroHanbHBIN U
OPTOHOPMHUPOBAHHBIN Oa3ucC.
OKOHOMHUYECKHUH IpUMep Ha
OPTOTOHAJILHOCTH BEKTOPOB.

VK-1.1

24

[TonsaTHEe MUHENHOTO onepaTopa.
Martpuua JMHeHOro oneparopa.
JleticTBus HaJ TMHEWHBIMU
onepatopamu. COOCTBEHHBIC 3HAYCHHS 1
COOCTBEHHBIE BEKTOPHI JIMHEITHOTO
orepatopa. JInHeiHast Monens oOMeHa
(Mozens MeXIyHapOIHOW TOPTOBIIN).
CoOCTBEHHBIE BEKTOPBI
HEOTpULIATEIBHBIX MaTPHI] (TeopeMa
®pobenuyca-IleppoHa; YUCIO U BEKTOP
®pobeHnyca, UX CBOUCTBA,;
MPOAYKTUBHOCTh HEOTPULIATEIIbHBIX
MaTpHuII).

YK-1.1

2.5

KBasparuuHsie hopmbl (orpesieneHue,
MaTtpuyHas GopmMa 3aIucH,
KAHOHWYECKUI BUJ, 3aKOH HHEPLIHU
KBaJPAaTUIHBIX (OPM, MOJOKHUTEIBHO H
OTPHULIATENBHO ONPEACIICHHBIC
KBaJIpaTHIHbIC (POPMBI, KPUTEPHUIt
CuibBectpa).

YK-1.1

2.6

[IpsmoyrombHast cucTeMa KOOpAMHAT Ha
TJIOCKOCTH (MIPOCTEHIIINE 3a1aUH).
[TonsipHble KOOPAMHATHL. Y paBHEHUE
MPSIMOY Ha TIOCKOCTH (pa3IuvIHbIE
BU/IbI YPaBHEHUS TIPSIMOM, pacCTOSTHHE
OT TOYKH JI0 TIPSIMOM, YTOJI MEXTY
NPSIMBIMH, YCIOBHS APAJJIENbHOCTH U
MEPICHINKYIIPHOCTH TPSMBIX).

YK-1.1

2.7

IIpumeHeHne aHaTUTHYECKON
T€OMETPUH B SKOHOMHUKE.
T'eomeTpuyueckuii CMbICT CUCTEMBI
JIMHEHHBIX HEPABEHCTB.

YK-1.1

2.8

ITnockocts B mpocTpaHcTBe. PaccrosiHue
OT TOYKH J0 IUNIOCKOCTH. B3anMHoe
0JI0’KEeHUE TuiockocTel. Ilpsimast B
MPOCTpaHCTBE. B3aMMHOE MOJIOKEHHE
IPSMBIX, IPSIMOM U TUIOCKOCTH U B
IIPOCTPAHCTBE.

YK-1.1

2.9

KpuBbIie BTOpPOro Hopsi/Ka: 3JUIUIIC,
OKpY>KHOCTB, Tunep0oia, mapadona
(0030p).

VYK-1.1




BeInonHeHHE pacyeTHO-TpadhHIECKUX
pabot

20

VK-1.1

Hroro

34

51

59

YK-1.1

CDopMa HpOMe)KyTO‘IHOﬁ aTTcCTalun —
JK3aMCH

YK-1.1

3.0

Pa3gen 3. Beenenue B
MaTeMaTH4YeCKHil aHaJIu3.
JuddepennnanbHoe ucyucjieHue
(yHKIMH 0JHOI 1 HECKOJIBKHX
nepeMeHHbIX.

3.1

IlonsTue MHOXecTBa. YnucnoBsle
MHOYECTBa. DJIEMEHTHI aIreOpsl
MHOXeCTB.. [loHsITHE QYHKIINN OTHON
TIEPEMEHHOM, 00IaCTh OTIPEICTICHUS 1
o0nacTh 3HaueHUH pyHKIHH. CII0COOBI
3ananusg GpyHkud. OCHOBHBIE CBOMCTBA
¢ynkumid. O6patHas GyHKIHS.
[ToHsTHE MIeMEHTAPHON (DYHKITUH.
HesigHble, C10KHBIC QYHKIIHU.

YK-1.1

3.2

[penen GpyHKIMH, OJHOCTOPOHHUE
IIpeienbl, CBOUCTBA IIPEIENIOB.
beckoHeyHO Maibie 1 OECKOHEUHO
Oonpmve GyHKIMA (OIpeaescHue,
CBOI{CTBa, CBSA3b MEXTY OCCKOHEYHO
OoNpIIMH U OECKOHETHO MaJTBIMU
(GyHKUMSAMH, CpaBHEHUE OECKOHCYHO
byHKIINHT).

YK-1.1

3.3

HenpepsIBHOCTE QyHKIIMN B TOUKE.
Knaccudukamnus Touek paspbisa.
CBolicTBa HENIPEPBIBHBIX (QyHKIHI.
HemnpepbiBHOCTh (YHKIMIA HAa OTpE3Ke,
CBOWCTBA.

VK-1.1

34

OmnpeneneHue MPOU3BOTHOM.
['eomeTpuueckuii 1 MeXaHHUUECKUH
CMBICJI IIPOU3BOAHOM. YpaBHEHUE
KacartelibHO# K rpaduky QyHKIUH.
Pacuer npon3BOIUTENEHOCTH TPYAA B
3aJJaHHBIH MOMEHT BPEMEHH.
3aBUCHMOCTD MEKIY HETPEPHIBHOCTHIO
GdhyHKIMA ¥ T PepeHIIPYEMOCTHIO.
OcHOBHBIE TIpaBmiIa U (OPMYJIBI
muddepennupoBanus. [IponssogHas
CIIOKHO# (yHKIMH, 00paTHOH QyHKIUH.
ITpon3BoIHBIC BBHICIINX MOPSIIKOB.

YK-1.1

3.5

Onpenencuue auddepeHiuana
(hyHKIIMH, €r0 CBOWCTBA.
DKOHOMUYECKHI CMBICII TPOU3BOTHON
(mpuMeHeHue MPOU3BOIHBIX B
9KOHOMHUYECKOM aHalln3e).
OnacTU4HOCTh (DYHKIIMH, €€ CBONCTBA.

YK-1.1

3.6

HccnenoBanne GpyHKINH U TOCTPOCHUE
ux rpa¢ukoB .OTbICKaHNEe HaNOOJIBIIETO
Y HaMEHBIIETO 3HaYeHUH QYHKINH Ha
OTpE3Ke.

YK-1.1

3.7

OyHKIUS HECKOJIBKUX MEPEMEHHBIX.
OYHKIUH BYX NEPEMEHHBIX:
ompeneneHue QyHKINH, TOHITHE
o0J1acTu OTIpeIeNIeHNs, MHOXKECTBA
3Ha4YeHHH, rpagUIecKoe IPeICTaBICHHUE.
IlonsiTie UMM U IIOBECPXHOCTHU YPOBHA.

VK-1.1

3.8

OmnpezneneHne 9acTHOMN MPON3BOTHON
(hyHKIIMY HECKOJIBKHX ITePEMEHHBIX.

YK-1.1




Juddepenunpoanue HESIBHO 3aaHHbBIX
¢ynkmii. YacTHbIe TPOU3BOAHBIC
BBICHINX NOPAaK0B. [Ipon3BonHas mo
HanpasneHuto. I'paaueHT, ero cBoiicTaa.

3.9

DkcTpeMyM (QYHKIMH HECKOIBKIX
MEPEMEHHBIX (OTPEICICHAC TOUKH
JIOKAJHbHOTO MaKCUMyMa U MUHUMYMa
(hyHKIMK; HEOOXOOMMEBIE U TOCTaTOYHBIE
yCIIOBHA.) Y CIIOBHEIA AKCTPEMYM
(hyHKIHY IBYX IEPEMEHHBIX, METO]
MHOXuUTeNei Jlarpamxka

VK-1.1

4.0

Pa3nen 4. UnuTerpajbHoe NCYHCIEHHE.

4.1

[onstne mepBooOpa3Hoil GpyHKITHH.
OmnpezeneHre HEOTPEIEICHHOTO
UHTETpaJia, Ero CBOWCTBA,
TCOMETPUYCCKUI cMbIcT. TabaumyHbIe
uHTerpanbl. OCHOBHBIE
METOJILIMHTETPUPOBAHUS
(HemocpeiCTBEHHOE HHTETPUPOBAHHE,
METOJ 3aMEeHBI TIEPEMEHHON MJIM METO]
MOJICTAHOBKHU, METOJ, UHTEIPUPOBAHUS
o yactsMm). HTerpupoBanne
palMOHATBHBIX IPOOCH.

VK-1.1

4.2

ITonsiTHEe UHTErpaTBLHON CYMMBI.
[TonsATHE OIpEeNIENIEHHOTO NHTETpaIa,
€ro reOMETPUUECKUN M S3KOHOMHYIECKUI
cmbica. JloctaTouHoe ycaoBHE
CYIIIECTBOBaHMS OTIPEJICIIEHHOIO
uHTerpana. CBoHWCTBa ONpPEAEICHHOTO
uHTerpana. Teopema o cpeHeM.
OnpeneneHHbI HHTErpal Kak QyHKIUS
BepxHero npenena. Popmyina Herorona-
JleiiGHuna. 3aMeHa IepeMEeHHOM B
OTIpeZIeTIEHHOM HHTErpale.
WHTerpupoBaHue 1o 4acTsiM.

VK-1.1

43

HecoOcTBeHHBIE HHTETPANIBI IEPBOTO H
BTOPOTO poxaa (HecoOOCTBCHHBIC
MHTErpajbl ¢ 6ECKOHECYHBIMH NpeeIaMH
MHTETPUPOBAHUS, HECOOCTBCHHBIC
MHTErpajbl OT HEOTPaHHYCHHBIX
dhyHKIMH).

YK-1.1

4.4

I'eomeTpuueckue NpUIOKEHUA
OIpe/IeJICHHOT0 NHTEerpaja (BbIUUCICHUE
UIOLIAJIel TIIOCKUX GUryp).
OKOHOMHUYECKHE PIIIOKEHHS
OIIpeIeNICHHOr0 MHTErpaa.

YK-1.1

5.0

Pazpean 5. Inddepenuuanbubie
YPABHEHHS H CHCTEMBI

5.1

[onsTre muddepenumansHOrO
ypaBHEHHS, IOPSIIKA

T epeHIIaTBPHOTO YPaBHEHHS,
pelIeHus ypaBHEHMs, TOHSATHE OOIIETO 1
YaCTHOTO PEIICHHs, WHTETrpaJbHON
KpuBoii, 3anaya Komwu. TTonsitue
muddepeHInaTbHOTO YPaBHEHHS
nepsoro nopsanaka. Teopema o
CYULIECTBOBAHUH U €JUHCTBEHHOCTH
peuenus. Pemenue
nudhepeHIMaTbHBIX YpaBHEHUH
MEPBOTo MOPSIZIKA C Pa3ICISIOIMMHUCS
nepeMeHHbIMU. JInHelHbIe
JuddepeHnnanbHple ypaBHSHHS

YK-1.1




HEepPBOro MOPAAKA, ypaBHEHUS
Bepnynmu.

5.2

JuddepeHnmanbHbie ypaBHEHUS
BhICIINX NopsakoB JuddepenunansHbie
YpaBHEHHS, JIOITYCKAIOIINE MOHIKEHUE
nopsiaka. JInHelHbple OHOPOAHBIE
muddepeHnnanbHbIE ypaBHEHHS C
MOCTOSTHHBIMU K03 (hUITHEHTaMH,
XapaKTEePUCTUIECKOE YPaBHEHHE,
(yHmaMEeHTaIbHAS CHCTEMA PELICHUH
OJTHOPOJHOTO ypaBHEHHS, OIPEICITUTENb
Bponckoro, Teopema 06 o0mmem
PELICHNH JINHEWHHOTO OHOPOIHOTO
ypaBHEHHSI.

YK-1.1

53

Cucrembl TMHEHHBIX
muddepeHInaNbHbIX YpaBHEHUH.
JuddepenunanbHbie ypaBHEHHS B
9KOHOMMYECKOM TUHAMUKE.

VYK-1.1

BeimosHeHune pacyeTHO-TpaduuecKux
pabot

30

YK-1.1

Hroro

34

51

59

YK-1.1

dopma NpOMeKyTOUHOM aTTeCTaluu —
9K3aMeH

YK-1.1

6.0

Pasnea 6. Teopusi BepositHOCTEH

6.1

OCHOBHBIE TIOAXO/IBI K OIIPECIICHHIO
BeposTHOCTH. Kitaccuueckoe
OTIpezieIeHNE BEPOSTHOCTH.
KombunaTtopuka. ['eomerpuaeckoe
oTIpezieTIeHNe BepOoATHOCTU. Anrebpa
coOBITHIL. BeposSTHOCTE CYyMMBI
coOBITHI. 3aBUCHMOCTH COOBITHIA.
YcnoBHBIE BEPOSITHOCTH.

YK-1.1

6.2

BepostHOCTh IpON3BEICHHS COOBITHIA.
®dopmyJia MOJIHON BEPOSTHOCTH U
dbopmysl baiieca.

YK-1.1

6.3

PasHoBUIHOCTH CiIy4yailHBIX BEJIMYMH.
Pacnipenenenue BeposTHOCTER
JIUCKPETHOW CITy4YaiiHOW BEJIMYMHBI.
buHOMUaNbHBIN 3aKOH paclpeesIeHus,
dbopmyna beprnynnu. Pactipenenenne
Ilyaccona. 'eomeTpuyeckoe
pacnpenenenue. OyHKuus
pacrpeneneHusl.

YK-1.1

6.4

HenpepsIBHBIE City4yaiiHble BEINYHHBI,
TUIOTHOCTB BEPOSITHOCTH, BEPOSITHOCTH
Nonaj aHus B nHTEpBal. PaBHOMepHOE
pacnpenenenue. IlokazarensHoe
pacnpeeneHue, QyHKIUS HAIEKHOCTH. .

YK-1.1

6.5

MaremaTtuueckoe OKuJJaHuE U
JIACTIEpCHs CITy4YalHOW BEJTMYUHBI.
CBOWCTBa YHCIIOBBIX XapAKTEPUCTHUK.
HauanbHble u 11eHTpaIbHBIE MOMEHTHI.
HucnoBble XapaKTEPUCTUKH PA3IMYHbIX
pacrpeneeHuil: OMHOMHAIBHOTO,
IIyaCCOHOBCKOI'O, PABHOMEPHOTO,
[I0Ka3aTEIbHOIO.

YK-1.1

6.6

Hopmanbshoe pacnpenenenne. dyHkuus
Jlannaca. BeposiTHOCTE OnafaHus
HOPMaJIbHOM CITy4aiiHO! BETMYUHEI B
3aJaHHbIA uHTepBal. [IpaBuino Tpéx
curMa.

YK-1.1




6.7

BBenenue B npeaenbHbIE TEOPEMBI
TEOPHH BEPOSTHOCTEN: TIOBEICHUE
CpeHero apu(MEeTHYECKOTO.
OTHOCHUTENbHAs YacTOTa COOBITHSI.
ITonstue o Teopeme bepHynu u 3akoHe
6ousbiux uucedn. [lonarue o
LEHTPaJIbHON NpeeIbHON TEOPEME.
JlokansHast 1 HHTETpAIbHAS (HOPMYITBI
Jlamnaca.

VK-1.1

6.8

CucTeMbl TUCKPETHBIX CIyJaiHBIX
BEJINYMH. 3aKOH paclpeeIeHUs
CHCTEMBI U YCIIOBHBIC 3aKOHBI
pacnpeneneHus. Y ClIOBHbIE
MaTeMaTHYeCKHe OXKHUAAHUS U QYHKINU
perpeccum.

YK-1.1

6.9

KoppensiumoHHbIII MOMEHT,

KO3 PHUIUECHT KOPPEISAIMH CUCTEMBI.
[TonsiTHe 0 crucTeMax HEMPEPHIBHBIX
CIIy4alHbIX BEJIMYHH.

VK-1.1

7.0

Paspea 7. MapkoBcKue ciiy4aiiHble
npoueccsl

7.1

[MonsaTue o cny4aitHO# HyHKIHU U
ciydaiiHoM npornecce. MapkoBckuit
IpOLECC C JUCKPETHBIMU COCTOSTHHAMU
U TUCKPETHBIM BPEMEHEM.
Pacnipenenenue BeposiTHOCTEN IO
cocrossHUsAM. CTaluOHapHOE
pacrpezeneHye BepoATHOCTEN
COCTOSIHUH. Y CI0BHE C1y4ailHOro
9ProANYEcKoro npoiecca. MapkoBckue
ClTydJaifHbIe MPOLECCHI ¢ AUCKPETHBIMU
COCTOSIHUSIMH U HETIPEPBIBHBIM
BpeMeHeM. MaTpuiia UHTCHCUBHOCTEN
HEPEX00B.

YK-1.1

7.2

Cucremsl ypaBHenuit Koamoroposa.
IIpenenbHbIi cTAMOHAPHBIN PEKUM,
sproauueckuit npouecc. [pouece
THOEIN U pa3MHOKECHUSI.

YK-1.1

7.3

IIpocreiimye cucTeEMbl MacCOBOTO
obcyxuBanus. [IpuMeHeHIE CXEMBI
nporiecca rudeIy U pa3MHOXKEHHS K
pemennio 3agad CMO. Mcnonp30Banue
OMHOMHABHBIX (OPMYJI B 3a7a4e O
3amkHyTOl CMO 663 0TKa30B U
oxunanus. OnnokananbHas CMO ¢
HEOIrPaHUUYEHHOM OYEPENBIO.

YK-1.1

8.0

Pa3znen 8. MaremaTnueckasi
CTATHCTHKA

8.1

Bribopxka. Cratucruueckoe
pacrpeeneHue.

YK-1.1

8.2

ToueuHbIe CTATUCTUYECKHE OLICHKH.
WHTtepBanbHas oneHka, €€ TOUHOCTb U
HaJIEKHOCTh. VIHTepBasbHAs OlleHKa
MaTeMaTHYECKOTO OKHJIaHUS
HOPMaJIBHOTO pacnpeneneHus (0ompas
Y MaJiasi BEIOOPKH).

YK-1.1

8.3

ITonsATHe cTaTUCTUYECKOH FUIIOTE3HI.
T'unotessl 0 reHepanbHON cpeaHeit
HOPMAaJIBHOTO PaclpeAeneH s, O
PaBEHCTBE JIByX T€HEPAIBHBIX CPEIHUX.
OMIUpHUIEcKre H TEOPETUIECKIE
4acTOTHI, THIIOTE3a O BHEC

VK-1.1




pacrpeeneHust, KpUTepHi Coryiacus
Iupcona.

KoppensauoHHo-perpeccCuoHHbIN

8.4 | aHanmu3 maHHBIX. MeToI HauMEHBIINX 2 4 VK-1.1
KBaJIpaTOB. Y PaBHEHHUSI PETPECCHH.
BrimonHenue pacuyeTHO-rpaduIecKoit 10 VK-1.1
paboThl
Hroro 17 34 21 VK-1.1
dopMa IpoMEKYTOUHOM aTTeCTAllUU — 36 VK-1.1

OK3aMCH

5 ®OH/J] OLIEHOYHBIX CPEJCTB JJIsl IPOBEJEHUS .
TEKYILETO KOHTPO.IS YCIEBAEMOCTH U TIPOMEKYTOUYHOI
ATTECTALIMM OBYYAIOIUXCS O JUCHUIJIUHE

@DoHJ OLIEHOYHBIX CPEJCTB [UIS IIPOBEICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTALUH T10
JucUUIUIMHe: odopMileH B Buae npuioxkeHus Ne 1 k paboueil mporpamMMe AWMCHMIUIMHBI U Pa3MEIIeH B 3JIEKTPOHHOM
nHpopmannonHo-odpaszosarensHoii cpene KpMXKT UpI VIIC, noctynHoii o0yyaromeMycst 4epe3 ero JUYHbIi KaOuHeT

6 YYHEBHO-METOANYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

JUCHMIIIAHBI

6.1 YueOHas auTeparypa

6.1.1 OcHoBHas InuTEpPaTYpa

ABTOpBI M3nparenscTBO Kos-0 5.
COCTaBIfTe}II/I 3armaBue r(f[ S > | B OmbmmoTeke/
AmA 100% onnaiin
Kpemep H.III., | MaremaTuka Juii 3KOHOMHUCTOB: OT apuU(MeTHKH [0
) Mocksa : o o
Ilytko B.A., 9KOHOMETPHKHU. Y 4eOHO-CIIPaBOYHOE NOCOOHE | YUeOHUK 100 % ownmnaiin
6.1.1.1 N W3narenscTBO
Tpummn .M., | nns By3oB [DnexTpoHHbI pecypc]. — FOpait, 2021
@®punman M.H. | https://urait.ru/bcode/477391 ’
H. III. Kpemep, | Beicmas MaTeMaThKa ULt 9KOHOMHYECKOTO
. Mockaa : o N
M. H. ®punman | 6axanaBpuata B 3 4. YacTs | : y4eOHUK M IPAKTHUKYM JUIS 100 % onnaiin
6.1.1.2 . W3narenscTBo
,b. A. Ilytko, | By30B [DJeKTpOHHBII pecypc]. — IOpaiir, 2021
nM https://urait.ru/bcode/470899 ’
6.1.1.3 | H. I Kpemep, | Bricas MaTeMaTuKa ULt SKOHOMHUYECKOTO
. Mocksa : o o
M. H. ®punman | 6axanaBpuaTa B 3 4. HacTs 2 : yueOHUK M IPAKTUKYM IS 100 % ownmaiin
. W3narenscTBo
,b. A. Ilytko, | By30B [DJeKTpOHHBIH pecypc]. — FOpaiir, 2021
nM https://urait.ru/bcode/470900 ’
H. III. Kpemep, | Boicmas MaTeMaTHKa Tt 9KOHOMHYECKOTO
Mocksa : o
M. H. ®punman | 6axanaBpuaTa B 3 4. YacTs 3 : yueOHUK M IPAKTUKYM IS 100 % ownmaiin
6.1.1.4 . WznarenbctBO
,b. A. Ilytko, | By30B [DieKTpOHHBIH pecypc]. — FOpaiir, 2020
n.M https://urait.ru/bcode/452114 ’
Bricmras matemaTtuka i1t 5)KOHOMHUCTOB. B 2 1. Hacte 1 : Mockaa : 100 % ommaiin
6.1.1.5 | IomoB, A. M. | yueOHUK W TPaKTUKyM s BYy30B [OnektpoHHBIH | M3garensctBo ’
pecypce]. — https://urait.ru/bcode/474712 IOpaiit, 2021
BrIcmas MmaremaTrka s 5koHoMHCTOB. B 2 4. YacTts 2 : Mocksa :
6.1.1.6 | Ilomos, A. M. | yueOHMK ¥ TPaKTUKYM [l By30B [DiekTponHslii | M3narenscTBo 100% onmnaita
pecypc]. — https://urait.ru/bcode/474713 FOpaiir,2021.
Teopust BeposITHOCTEH M MaTeMaTHyecKas CTAaTHCTHKA :
yaeOrnk g By3oB/ B.E.I'mypman. — 12-e Mocxksa :
6.1.1.7 | I'mypman B.E. . T ’ WznarenscTBO 100% onnaitn
n31. [DIeKTpOHHBIH pecypcl]. ~ | tOpaiir, 2021
https://urait.ru/bcode/46833 1 ’
6.1.2 lonoJiIHUTEIbHAA JTUTEPATYypa
ABTOpBI U3atenseTBo Kos1-80 oK.
COCTaBI/II)Te}II/I 3armaBue F(jl S > | B OmbnmoTexe/
AL 100% onmnaita
Janko ILE., Bricmas maremaTHKa B yIpaXHEHUAX U 3afadax [Texcr]
Ioros AT, : yue0. mocodue s BY3os / I1. E. Jlanko, A. I'. Ilonos,
6121 | Kowxesmuxosa | 1-51. Koxesnukosa, C.II. Jlanko. - 7-e u3n., ucnp. - M. : Mocka: ACT, 196
TSI, Jlanco | ACT : Mup 1 OGpasosanue, 2014. - 815 c. - ISBN 978-5- 2014
CIL 17-083948-3 (ACT)—rteKcT: HenocpeACTBEHHbI I



https://urait.ru/bcode/477391
https://urait.ru/bcode/470899
https://urait.ru/bcode/470900
https://urait.ru/bcode/452114
https://urait.ru/bcode/474712
https://urait.ru/bcode/474713
https://urait.ru/bcode/468331

6.1.3 YueOHO-MeTOANYECKHE Pa3pA0OTKH (B T. 4. VIS CAMOCTOSITEIbHOM

a00TbI 00y4AI0LIHUXCH)

W3narenscTBo,
ABTopi roj I/IBI[aHE/ISI/ Kon-Bo 3k3.
COCTaBI/ITe}H/I 3arnaBue JInunbIi B Oubanorexe/
KaOuHeT 100% onunaitn
o0yuJaromerocs
MaremaTHKa : METOJMYECKHE YKa3aHHUs 10 BBIIIOJIHEHUIO
pacdeTHo-rpaduyeckux paboT sl CTYIEHTOB OYHOU
dopMer 0OydeHust HampasieHuss moarotoBku 38.03.01
DKOHOMUKA [DnexTpoHHBIH pecypc]. —
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S Kpacuosipck :
6.1.3.1 | Humuxoa HM. | &S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IB KpIKT 100% onnaitn
IS FULLTEXT&LNG=&Z211D=4444&S21FMT=brief | WpI'YIIC, 2022
HTML ft&USES21ALL=1&S21ALL=%28%3C%2E%
3EI1%3D51%2F%D0%9D%2070%2D941116220%3C%
2E%3E%29&FT_ PREFIX=KT=&SEARCH_STRING=
&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
MaremaTHKa : METOAMYECKUE YKa3aHUsl K JICKIIHOHHBIM
3aHSATHAM JUISl CTYJICHTOB OYHOW ()OPMBI 00y4EHUS
HanpaBJieHust ToAroToBKU 38.03 [DneKTpoHHBIN
pecypc]. —
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S Kpacnospck :
6.1.3.2 | Huuxoa HM. | &S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IB KpKT 100% ownaitn
IS FULLTEXT&ILNG=&Z211D=4444&S21FMT=brief | WpI'YIIC, 2022
HTML ft&USES21ALL=1&S21ALL=%28%3C%2E%
3EI1%3D51%2F%D0%9D%2070%2D903519758%3C%
2E%3E%29&FT PREFIX=KT=&SEARCH_STRING=
&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
JInuHbIi
6.133 | Huuxosa H M. Meroauyeckue MaTepralibl M yKa3aHus 10 U3Y4EHHIO KaOuHeT 100% ornaiis
JUCTIATUTAHBI 00yuJarorerocs,
2O1O0C
6.2 Pecypchbl HHpOpPMANIMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTn « MHTepHET
Bbubmmoreka KpKT UpIl'YIIC : [caiit] / KpacHOspcKuiA HHCTHTYT KeIe3HOIOPOKHOTO TPAHCIOPTa — (hrHai
6.2.1 | UpI'YIIC. — Kpacuosipck. — URL: http://irbis.krsk.irgups.ru/. — Pexum f0cTymna: mocie aBTOpU3aIiu. — TeKCT :
3JIEKTPOHHBIH.
DnekrponHas 6udanoreka «YMIL XKIT» : anekTpoHHO-0MOIHOTeUHas cuctema : caitt / ®I'BY /IO «YuebHo-
6.2.2 | Merogudeckuii HEHTP 1O 0Opa30BaHUIO HA XKEJIE3HOJOPOXKHOM TpaHcmopre». — Mocksa, 2013 — 2024. — URL:
http://umczdt.ru/books/. — Pexxum nocryna: no noanucke. — TEKCT : AIEKTPOHHBII.
623 Znanium : 3JIEKTpOHHO-OMOIHOTeuHas cuctema : cat / OO0 «3HAHUYM». — Mocksa. 2011 — 2024. — URL:
- http://znanium.ru. — Pexum g0cTyna: mo moamnucke. — TEKCT : JIEKTPOHHBIH.
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6.4 IIpaBoBbIe M HOPMATHBHBIE JOKYMEHTBI

6.4.1 | He ucnons3yercs

7 OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3BI,
HEOBXOJUMOIi /151 OCYIIECTBJIEHHS] YYEBHOI'O ITPOLIECCA
MO JUCHUILIMHE

1 | Kopnyca A, JI, T, H KpIDKT HpI VIIC Haxoasrcs no aapecy r. KpacHosipek, yi. Hosast 3aps, 1. 2 1

VY4ueOHbIC ayTUTOPUU JUIS TPOBEICHHS 3aHATHH JICKIIMOHHOTO THUIA, 3aHATHA CEMHUHAPCKOTO THIIA, KypCOBOTO
MPOCKTUPOBAHUS (BBIMOJHCHUS KYPCOBBIX IPOEKTOB, pPadOT), TPYMIIOBBIX M WHIAMBHIYAIBHBIX KOHCYJbTAIIHIA,
TEKYIIEro KOHTPOJIA W MPOMEKYTOUYHOW aTTECTAIlMM, YKOMIUICKTOBAHHBIC CICIHATM3UPOBAHHON MEOCNbI0 H
2 | TeXHUYECKUMHU CpelcTBaMU O0O0ydYeHHs (HOYTOYK, MPOCKTOP, 3KpaH), CIYKAIIUMHU JJIs TPCACTABICHUS Yy4eOHOU
uHpOpMaNUU OONBINOW ayauTopuu. JIJs MPOBEJCHUS 3aHITUN JCKIMOHHOTO THUIA HUMEIOTCS Y4eOHO-HAIJIATHEIC
mocobus (Mpe3eHTaluy, IUIAKaThl, TaONWIB), OOCCIEYMBAMONINEC TEMAaTHUECKUE WIUTIOCTPAUN CONEPKaHHSA
JTUCHATIIAHEL

ITomereHus Ik CaMOCTOSTEIbHOM PabOThI 0OYYAOIIUXCST OCHAIIICHBI KOMIBIOTCPHOW TEXHHUKOM, MOKITIOUCHHON K
nH(pOpPMALMOHHO-TEIEKOMMYHHKAIMOHHOH cetn  «HTepHeT», W oOecleueHbl AOCTYIOM B  JIIEKTPOHHYIO
nHpOopMannoHHO-00pa3oBatenpHyo cpeny KplKT Upl VIIC.

[MomenieHns AJIs1 CAMOCTOATENBHON PaOOTHI 00YUJArOIINXCS:

— YMTaJIbHBIN 3371 OUOINOTEKH;

— KOMIIBIOTepHBIE Knacchl A-224, A-409, A-414, JI-203, JI-204, JI-214, JI-404, JI-410, H-204, H-207, T-46, T-5.

8§ METOANYECKHUE YKA3AHUSA IS OBYYAIOIUXCA
11O OCBOEHM IO U CIAITJIMHBI

Bun yuebHOI Opraamzanus ya9eOHOH AeATeIFHOCTH 00yJaromerocs
EeATENBLHOCTH

Jlekuus (oT matuHCKOro «lection» — yTeHHE) — BHUA ayIUTOPHBIX Y4EOHBIX 3aHATHH. Jlekius:
3aKJIQJIbIBACT OCHOBBI HAYYHBIX 3HAHUN B CHCTEMATU3MPOBAHHOM, MOCJIEIOBATEIILHOW, 0OOOIICHHOM
(hopme; pacKkpbIBaeT COCTOSHHE U IEPCIIEKTHBBI Pa3BUTHSI COOTBETCTBYIOIIEH 00JaCTH HAYKH M TEXHUKH;
KOHILIEHTPUPYET BHUMaHHE OOydaroluxcs Ha HauOoJee CIO0XKHBIX, Y3JIOBBIX BOIPOCAX; CTUMYJIHPYET
MO03HABATEJIFHYI0 aKTUBHOCTH 00YYAOITHXCS.

Bo Bpemst TeKIIMOHHBIX 3aHATHIT 00yUJaIOMUICS JOIDKEH yMETh CKOHIICHTPUPOBATh BHUMAaHHE Ha
M3y4yaeMbIX MpoOJIeMax M BKIIOYHTH B pabOTy BCE BHABI NMAMSTH: CIOBECHYIO, 00pa3Hyl0 M MOTOPHO-
JBUTaTENBbHYI0. [lJIs1 5TOr0 BeCh MaTepHall, U3JlaraeMblil IpernoaBaTeeM, o0yJaroneMycs Heo0X0IMMO
KOHCIIEKTUPOBAaTh. B KOHCIIEKT PpEKOMEHIyeTCs BBINHCHIBATH ONpENeNICHNs, (OPMYIMPOBKH H
JIOKa3aTelnbCcTBa TeopeM, ¢GopMyssl M T.I. Ha momsx KOHCIIEKTa ClleAyeT IIOMeYaTh BOIPOCHI,
BBIJICTICHHbIE O0ydalomuMcesl Ul KOHCYJbTallid C IIperojaBaresieM. BBIBOABI, MOJIy4YeHHBIE B BHIC
(dbopmyJ, pPEeKOMEHAYeTCSl B KOHCIEKTE NOAYEPKUBATH WIM OOBOIWTH PAMKOH, 4YTOOBI JIydlle
3anioMuHanuCh. I10€3H0 COCTaBUTH KPATKUMl CIPABOYHUK, COJECPIKAIUMK ONpPEAENCHUS Ba)KHEHIIMX
NOHATUH W HauOolee yacTo ymnorpediisiemble (OPMYJIbl TUCUUILIMHBL K KaXIOH JEeKIUU Cleayer
pa3o0paTs MaTepHai Hpeablaymeii gekunu. M3ydas marepuan mo yueOHUKY MM KOHCIIEKTY JICKIHH,
CleyeT NepexoIuTh K CIECAYIOIIEMY BOIIPOCY TOJIBKO B TOM CIIydae, KOI/Ia XOPOIIIO YCBOCH MPEIbL YN
Bonpoc. Ilpn 3ToM HEOOXOIMMO BOCIPOM3BOJIUTH Ha OyMmMare BCE PacCyXJIEHHs, KaK MMEIOIIHecs B
y4eOHHKE MM KOHCIIEKTE, TaK U MPOITYIIEHHBIE B CHITy UX IPOCTOTHI. Ps/1 BOIIPOCOB ANCIUTUTMHEI MOKET
OBITH BEIHECEH Ha CaMOCTOSITEIbHOE N3ydeHune. Takoe 3ajaHue TpeOyeT OnepaTHBHOIO BHIIIOJIHEHNS. B
KOHCIIEKTE JIEKIIUH HEOOXOAMMO OCTABUTh MECTO JUISl OCBEICHHUS YITOMSHYTBIX BOPOCcoB. O003HAUUTh
BOIIPOCHI, TEPMUHBI, MaTepUall, KOTOPBII BBI3BIBAET TPYAHOCTH, IOMETUTH U IONBITAThCS HATH OTBET B
pekomeHayeMoil nureparype. Ecim camocTosiTenbHO HE ynaercs pa3oOparbCsi B Marepuaie, To
Heo0xoanMo c(hopMyJIMpOBaTh BOIIPOC M 33/1aTh IIPETIOIaBaTEII0 HA KOHCYJIbTAIIMH, Ha IPAaKTHIECKOM
3aHATHH

Jlexums

[MpakTHyeckoe 3aHsATHE — BWJ ayIUTOPHBIX y4eOHBIX 3aHATHH, IlleJeHanpaBieHHas (opma
OpraHu3alMy y4eOHOro Mpolecca, IPH pealn3alud KOTOpod oOydaromuecs IO 3aJaHHI0 U MOX
PYKOBOJICTBOM  IpEIOJaBaTelisi BBIIOJNHSIIOT MNPAaKTHYECKHWEe 3ajaHus. [IpakTHueckue 3ajaHus
HarpasJieHbl Ha yIIyOJIeHHe HAYYHO-TEOPETHYECKUX 3HAHUI M OBJAJICHUE ONpE/ICICHHBIMUA METOAaMH
[Ipaktiueckoe | paboOThI, B MPOIECCe KOTOPHIX BHIPA0ATHIBAIOTCSI YMEHHUS U HABBIKU BBIMOTHEHUSI TEX UIIM UHBIX yueOHBIX

3aHsATHE JeicTBUi B JaHHOM cdepe Hayku. [IpakTHueckue 3aHATHS Pa3BHBAIOT HayYHOE MBIIUICHHE U peub,
TI03BOJISIIOT IPOBEPUTH 3HAHMUS 00yUarONIMXCs, BHICTYIIAIOT KaK CPEACTBa ONIEpaTHBHON 00paTHOI CBsI3H;
LeJb NMPAKTUYECKUX 3aHATHH — YIIyOJdaTh, paclIMpsAThb, JETAIN3UPOBATH 3HAHUS, NOJyYCHHBIE Ha
Jekuud, B 0000mIeHHON (opMe U colelcTBOBaTh BBIPAOOTKE HABBIKOB NPO(EeCCHOHATLHOM
JIeSTeIIbHOCTH.




Ha npakTuueckux 3aHATHSX MOIPOOHO PACCMATPHBAIOTCS OCHOBHBIC BOMPOCHI JAHMCIUILTHHEI,
pa3duparoTCs OCHOBHBIC THINBI 3amad. K KaxIOMy NpPaKTHYCCKOMY 3aHATHIO CICIAyeT 3apaHee
CaMOCTOSTEIIFHO BBITIOHUTH JOMAIITHEE 3a/IaHUC U BBIYYUTh JICKIIMOHHBINA MaTepHal K CICAyIOIIeH TeMe.
CHCTEeMaTHYECKOE BBIMOJIHEHUE JOMAIHUX 3aJaHuN 00s3aTeIbHO M SBISCTCS BAXKHBIM (DaKTOPOM,
CIOCOOCTBYIOIIMM YCIICITHOMY YCBOCHUIO TUCIUILIMHEIL.

Ocoboe BHHUMaHHE CleqyeT oOpamarh Ha ONPEACICHHE OCHOBHBIX IMOHATHH JIUCIUILTUHEL
OO0yyaronuiicst JoJKeH MOAPOOHO pa3dupaTh MPUMEPHI, KOTOPBIC MOSICHIIOT TOHSATHS

CaMocTosiTenbHast
pabota

OOyuenne mo pucnumumee «MaremMaTika» NPeIyCMaTpUBAcT AKTHBHYIO CaMOCTOSTEIBHYIO
paboty oOyugaromerocs. Ha camocroarensHyro paboty otBoautcs 139 wac mo ouHoit popme 00ydIeHus.
B pazzaene 4 paboueii mporpaMMsl, KOTOpEIH Ha3siBaeTcsi «CTPYKTYpa M COAEpKaHNE IUCHUIUINHBD), BCE
Yackl CaMOCTOSITEIbHONW pabOThI pacmucaHBl MO TEMaM M BOIIPOcaM, a TakKe yKa3zaHa HEe0O0XOquMast
ydeOHasl iuTepaTypa: oOydaromuics m3ydaeT y4eOHBIH Marepuan, pa3OupaeT NMpHMEpPHl M perIact
Pa3HOYPOBHEBBIE 3a/1a4M B PAaMKaxX BBINOJHEHHS KaK OOIIMX HOMAIIHUX 33JaHUN W MHIWBHAYaIbHBIX
nomamnux 3aganuit (U3), tak u pacuerHo-rpaduueckux padot (PI'P). [Ipu BbImomHeHNH TOMaITHUX
3aJjaHuil 00ydYaroIeMycsl CileayeT oOpaTUThCs K 3aJadaM, PelIeHHBIM Ha MPEAbIAYIIUX MPaKTHYECKUX
3aHATHAX, PELICHHBIM JOMAIIHUM paboTaM, a Takke K IpUMepaM, IPUBOJIUMBIM JiekTopoM. Ecii aToro
OyseT HenoCTaTOYHO [UIsSi BBIIOJHEHUS BCEH pPabOTBl MOMKHO JOMOJHUTENBHO BOCIOJIB30BATHCS
y4eOHBIMH MMOCOOUSAMHU, MPHUBEICHHBIME B pazaene 6.1 «YueOHas nureparypa». Eciam, HecMOTps Ha
M3y4YCHHBII MaTepuaj, 3aJaHue BBINOJIHHUTh HE YAAeTCs, TO B 00s3aTeIbHOM IOpsAKEe HEOOXOIUMO
MOCETUTHh KOHCYJBTAlMIO IIPEIOJaBaTelsl, BEIYIIEro NMPAKTHUECKHE 3aHATHSA, W/WIN KOHCYJIbTAIHIO
JEKTOpA.

PI'P nmomkHBI OBITH BBIMOJHEHBI O0YYAIOMIMMCS B YCTAHOBJICHHBIEC IIPETIONABATENIEM CPOKH B
COOTBETCTBUH ¢ TpeboBaHmsiMu K odopmiernto PI'P  (TexcroBoit u rpaduueckoit uacteit),
chopmynupoBanHeiM B Ilonoxennmn «TpeboBaHns K OQOPMIIEHHIO TEKCTOBOM M rpaduyecKou
JoKyMeHTauu. HOpMOKOHTPOIIB.

Oo0yuarommiics 04HOil ¢GopMbI 00y4eHNs BbINOJIHACT:

1 cemectp

PI'P Nel «HccnemoBaHuwe M pPEHICHHE CHUCTEM JIMHCHHBIX alreOpaHuecKux ypaBHeHuH. Mojenb
JleonTbeBa»

PI'P Ne2 «BexTopHas anreOpa 1 aHATUTHYECKAs TEOMETPHS»

2 cemecTp
PI'P Ne3 «/IluddepernnansHoe ncuncineHue GyHKIMHA 0THON TTIePEeMEHHOW.
PI'P Ne4 «Muterpanb».

3 cemectp
PI'PNe5 «Cuyuaiinble cobbrTus. Cirydaiinble BennuuHbl. CTatucTryeckas 06paboTka JaHHBIX)

Kommekc y4e6HO-METOANYECKUX MaTepHalloB [0 BCEM BHAAM YYeOHOH IeSTeNbHOCTH, NPEAyCMOTPEHHBIM paboueit
MPOrpaMMOil JUCIMIUIMHBI, pa3MeIleH B 3JCKTPOHHOW wuHGpOpMaIMOHHO-00pa3oBareibpHoit cpeme KpMKT UpI' VIIC,
JIOCTYIIHOY 00ydaromeMycst Yepe3 ero JUYHbIN KabuHeT




Ipuaoxenue 1 k paGoyeil mporpamMmme Mo JUCUMIIIMHE
b1.0.07 MaTematuka

®OH/I OHEHOYHBIX CPE/ICTB

IJISI IPOBEIEHUSA TEKYIIEro KOHTPOJIsSI YCIIeBA€MOCTH
U MIPOMEKYTOYHOM aTTeCTAIMHU MO JUCHUILIINHE
b1.0.07 MaTtemaTuka



1. O0mue moJ1o:KeHus

®onx  oneHouHslix cpeactB  (DPOC) sBaseTcs COCTaBHOM YacThlO  HOPMATHBHO-
METOAMYECKOTO  OOECTeUeHHsI CHUCTeMbl OLEHKM KadyecTBa OCBOCHUS  OOYYaIOIIMMUCS
00pa3oBaTesbHOI MPOTrpaMMBl.

@OoHA OIEHOYHBIX CPEACTB IMpeJHA3HAueH JUIS HWCIOJb30BAHUSA  OOYYaIOIIUMHUCH,
npenoaasarensamu, armuanctpanuend KpXKT Upl YIIC, a Takke CTOpOHHUMH 00pa30BaTEIbHBIMU
OpraHM3alMsIMHU NIl OLEHMBAaHUS KayecTBa OCBOEHMsI OOpa30BaTENIbHON IPOrpaMMbl U YpPOBHS
c(hOpPMHUPOBAHHOCTH KOMITETEHIIUH Y 00y4atOInXCsl.

3anauamu ®OC sgBiAOTCS:

— OLIEHKA TOCTHYKEHHUI 00yYaromMXcsl B IPOLECCe U3yUeHUS AUCHUTUINHBL;

— obecrnieueHre COOTBETCTBHS PE3yIbTaTOB 00yUYeHH 3a1a4aM Oy nymieii mpodeccnoHaIbHOM
JESITEIbHOCTH Yepe3 COBEPUICHCTBOBAHUE TPAIUIIMOHHBIX M BHEIPEHUE NHHOBALIMOHHBIX METOJIOB
00yueHusi B 00pa3oBaTeNIbHBIN MTPOLIECC;

— CaMOIOAITOTOBKA U CAMOKOHTPOJIb O0YUaIOLIUXcs B Mpoliecce 00yUueHusl.

@OoH/ OIEHOYHBIX CPEACTB chOPMUPOBAH HA OCHOBE KITFOYEBBIX NMPHHIUIIOB OICHUBAHUS:
BAJIIMTHOCTH, HAJIEKHOCTh, 00BEKTHBHOCTb, IPPEKTHBHOCTD.

Jns oueHku YpoBHS CPOPMHUPOBAHHOCTH KOMIIETEHIUI HCIOIB3YETCS TPEeXypOBHEBas
CUCTEMA:

— MHUHHUMAJbHBIM ypOBEHb OCBOCHHS, OOs3aTENbHBIM JUIsi BCeX OOyYarolMXcs IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTEelbHON MpOrpamMmbl; JaeT oOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX (DYHKIIMOHHPOBAHUS OOBEKTOB MpOdecCHOHATbHON
JESTEIbBHOCTH, METOJIOB U AJITOPUTMOB PELLIEHUS IPAKTUYECKUX 3a]a4;

— 0a30BBIi  ypOBEHb OCBOEHHS, TMPEBBIINIEHHE MHUHUMAIBHBIX  XapaKTEPUCTHK
c()OPMUPOBAHHOCTH  KOMIICTCHIIMH; TO3BOJIICT pelmaTh THIIOBBIC  3a/Ja4d, I[PUHUMATh
npodeccuoHaNbHbIE W YIPABJICHYECKUE PEIICHHsS [0 HM3BECTHBIM arOpUTMaM, IpaBWIaM U
METOTUKAM;

— BBICOKHMH YPOBEHb OCBOCHHUS, MAaKCUMAJIbHO BO3MOJKHASI BBIPAKEHHOCTh XapaKTEPUCTHK
KOMIIETEHIIMH; MpeArnoaaraeT TOTOBHOCTh PellaTh MPAaKTUYECKUE 3a/Ja4l MMOBBIILIEHHONW CJI0KHOCTH,
HETHUIIOBBIE 3aJaul, MPUHUMATh NMPO(ecCHOHANBHBIE M YIPABICHUYECKUE PEIIECHUS B YCIOBUAX
HENOJIHOW  OMpEeAENeHHOCTH, TMpU  HEJOCTATOYHOM  JIOKYMEHTAJIbHOM, HOPMaTUBHOM U
METOAMYECKOM O00ECTIEYEHHH.

2. IlepeyeHb KoMIeTEHIUI, B OPMUPOBAHUN KOTOPBIX Y4ACTBYyeT
AUCUHUIINHA.
IIporpaMMa KOHTPOJIbHO-OLIEHOYHBIX MEPONIPUSITHIA.

IHoka3zarenn oueHUBAHUS KOMIIETCHLUI, KPUTEPHHU OLICHKH
Jucuunnuza «MaTemaTikay y4acTByeT B (POPMUPOBAHUN KOMIIETEHIIUH:
VYK-1 CrnocobeH ocymecTBIsATh MOUCK, KPUTHUECKHH aHalW3 W CHHTE3 HH(pOpMaluHy,
IIPUMEHATH CUCTEMHBIN NTOAXO0/ JUISl PEIICHHUs] IOCTABICHHBIX 3a/1a4

IIporpaMma KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHIT 04HAs (popma o0yueHust

HanmenoBanue Kon
OOBEKT KOHTPOJIS HaumenoBanue
KOHTPOJIbHO- WHMKaTopa
Ne | Henens (moHsATHE/TEM/pA3EN U T.1. OLICHOYHOT'O CpEeJICTBA
OLIEHOYHOTO JIOCTHKEHUS
JUCLUATUIAHBI) (popma mpoBeneHus)
MEpOIPHUSATHS KOMITCTEHIINU
1 cemectp
. KonrponbHas padbora
Texymuii
1 2 Tewmsr 1.1-1.2 VK-1.1 (aymuropHas)
KOHTPOITb
(IMCBPMEHHO)




Haumenosanue Kon
OOBEKT KOHTPOJIS HaumenoBanue
KOHTPOJIbHO- HWHIUKATOpa
No | Henens (moHsITHE/TEeM/pa3 e u T. 1. OIICHOYHOT'O CPEJICTBA
OTCHOTHOTO HCIMIUIAHBI ) AOCTIDRCHHA (popma poBeneHMsT)
MEpOIPHUSITHS 8 KOMITETEHIINU p P
ety it Kontponbnas pabora
2 5 yu Tewmsr 1.3-1.8 VK-1.1 (aymurtopHas)
KOHTPOJITb
(IUCBMEHHO)
PI'P Nel
«HccnenoBanue u
peIIeHNE CHCTEM
30|37 Texymuit Temsr 1.3-1.9 VK-1.1 PHHCHHbIX
KOHTPOJIb anreOpandecKux
ypaBHeHU. Monenb
JleonThEBA»
(IUCBMEHHO)
Tekywmuii KonTponbHast pabota
4 9 KOHTPOJIb Temsr 2.1-2.3 VK-1.1 (aymurtopHas)
(IMCBMEHHO)
Texymumit KonTponbHast pabota
4 13 KOHTPOJIb Tembr 2.6-2.7 YK-1.1 (aynutopHas)
(IMCBMEHHO)
Texymmii PI'P Ne2 «BekropHas
KOHTPOITb anrebpa n
5 8-16 Tewmsr 2.1-2.9 VK-1.1 aHaIUTHYECKAs
TEOMETPHS»
(IMCHMEHHO)
Texymmii TectupoBanue
6 17 KOHTPOJIb Tewmsr 1.1-2.9 VK-1.1 (KOMITBIOTEpHBIE
TEXHOJIOTHH
Pemenue 3agau
IIpomexxyTouHas (MUCHMEHHO)
7 19-22 aTTecTanus — Tewmsr 1.1-2.9 VK-1.1
cobecenoBaHue
9K3AMEH
(ycTHO)
2 cemecTp
1| 24 | Texymmi Tema 3.1-3.3 vi-11 | AA3 dlperemip
KOHTPOJIb (TMCHMEHHO)
PI'P Ne3
N «duddepennnansuoe
2 4-8 Texyuwit Tema 3.4-3.6 YK-1.1 ucymciaeHue GyHKIHNA
KOHTPOITh o .
OJTHOM IIepeMeHHO»
(TIMCBMEHHO)
. KonrponsHast  pabota
3 8 Texymuit Tema 3.1-3.6 YK-1.1 (aymuropHas)
KOHTPOJITb
(TIHCBMEHHO)
. KonrponsHass  pabota
4 10 Texymuit Tema 3.7-3.9 YK-1.1 (aymuropHas)
KOHTPOITb
(TMCBMEHHO)
o — KoutponbHass pabota
5 13 y Tema 4.1 YK-1.1 (aymuropHas)
KOHTPOJIb
(TIMCBMEHHO)
6 12-15 Texymmi Tema 4.1-4.4 VK-1.1 PI'P Ne4 «MHuTerpamsn»
KOHTPOJIb (TMCHMEHHO)
na3 «Pemenue
7 | 1617 | Texymwit Temr 5.1-5.3 VK11 | Abbepenimannubix
KOHTPOJIb YpaBHEHHI»
(IMChMEHHO)
Texymmii TectupoBanue
8 17 KOHTPOJIb Temst 3.1-5.3 VK-1.1 (KOMIIBIOTEpHBIE
TEXHOJIOTHH
IIpomexyTounas Pemenne 3anau
9 18-19 | arrecranus — Temsr 3.1-5.3 VK-1.1 (TTHCBEMEHHO)
9K3aMEeH cobecenoBanue (yCTHO)




Haumenosanue Kon
OOBEKT KOHTPOJIS HaunmenoBanue
KOHTPOJIbHO- HWHIUKATOpa
No | Henens (moHsITHE/TEeM/pa3 e u T. 1. OIICHOYHOT'O CPEJICTBA
OICHOHHOTO UCIUTIIIMHEI) JIOCTIDKCHIA (popma mpoBeneHus)
MEpOIPHUSITHS 8 KOMITETEHIINU p P
3 cemecTp
ety it Kontponbnas pabora
1 4 i Tewmsr! 6.1-6.3 YK-1.1 (aymuropHas)
KOHTPOJITb
(TMCEMEHHO)
— Kontpomnsnas padora
2 7 i Tewms! 6.4-6.5 VK-1.1 (aymuropHas)
KOHTPOITb
(mUCBMEHHO)
PI'P Ne 5 «Cryuaiinsie
coObITus. Ciydaiinbie
Te i
30| 316 YT Tems1 6.1-6.9, 8.1-8.4 VK-1.1 BETHUHHbL.
KOHTPOJITb Craructudeckast
00paboTKa JaHHBIX)»
(IMCHMEHHO)
Texymuii TectupoBaHue
4 17 i Temer 6.1-8.4 VK-1.1 (KOMITBIOTEpHBIE
KOHTpPOJIb
TEXHOJIOTUH)
IIpomexxyTouHas feH;eHHe 3aL)[aq
MHCbMEHHO
5 19-22 | arrectanus — Temel 6.1-8.4 VK-1.1
cobecenoBaHue
9K3AMEH
(ycTHO)

Onucanue nmokasaresied 1 KpuTepueB OLEHUBAHUS KOMIIeTEHIIMA.
Onucanne MKAaJ OIleHUBAaHUS

KoHTponp KkadecTBa OCBOCHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKyIIUHA KOHTPOIb
YCHEBAEMOCTH U MPOMEXKYTOUHYHO aTTeCTaluio. TeKyllMid KOHTPOJIb YCIIEBAEMOCTH U
MIPOMEKYTOUHAsI aTTECTAIUsl OOYYAIOIIMUXCS MPOBOMASTCS B IEJIAX YCTAHOBJICHHUS COOTBETCTBUSA
JOCTIIKEHUI  O0y4arommxcs TMO3TamHbIM TpeboBaHUsSM 00pa3oBaTeNbHON MpOrpamMmbl K
pe3ynbraraM oOydeHus: U GOpMUPOBAHUS KOMITETEHITHH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM IPOBEPKHU 3HAHUU,
YMEHUW, HABBIKOB OOYYaIOIIUXCSA. 3ajada TEKYIIEro KOHTPOJISI — ONEpPaTUBHOE U PETYJISIPHOE
yIpaBlieHUE Y4eOHOM NesTeNbHOCThIO 00YUaIOINXCsl HA OCHOBE 00paTHOM CBSI3H U KOPPEKTUPOBKH.
Pe3ynbpTarhl OLleHHMBaHUS YUUTHIBAIOTCS B BUJE CPEIHEN OLIEHKHU MIPHU MPOBEICHUHN TPOMEKYTOUHOU
aTTeCTallu.

JIist olleHMBaHUSL PE3yJIbTaTOB OOYUYEHHUS HCIOJIB3YyeTCsl ABYyXOayuibHas («3aU4T€HO» M «HE
3aUTE€HO») M YeThlpexOamiapHas MIKana («OTJIIMYHO», «XOPOIIO», «YAOBIETBOPUTEIHLHOM,
«HEYJIOBJICTBOPUTEIILHOY ).

[lepeyeHb OIIEHOUHBIX CPEACTB, UCIOJIB3YEMBIX JUIsl OLICHMBAHUS KOMIIETEHIIMH, a Takke
KpaTKasi XapaKTepUCTHKa 3TUX CPEJICTB MPUBEICHBI B TAOJINIIE

HaumenoBanue IIpencraBnenue
Ne OLIEHOYHOT' O Kpatkast xapakTepuCTHKa OLIEHOYHOI'O CPEACTBA OLIEHOYHOI'O CPEACTBA B
cpelcTBa dOC
CpencTBo Al NPOBEPKH YMEHUN IPUMEHSATH I10JIy4YE€HHbBIE KomrmiekTsl 3aianuit 1uis
PacuerHo- 3HaHU 110 3apaHee ONPEICIeHHON METOIUKE /TSI peICHHS BBINTOJTHEHHS PACIETHO-
1 rpaduueckas paboTa | 3amad WK 3aIaHUN TI0 pa3Aeny TUCITUTUINHBL. rpaduueckux paboT 1o
(PTP) MoskeT OBITh HCIIOTIB30BAHO IS OLIEHKM 3HAHWH, YMEHNUH, TemMam/paszenam
HABBIKOB U (MJIN) OTIBITA JESITEIHbHOCTH O0YJAFOIINXCSI. JUCTIUTUINHBL
CpencTBO IPOBEpKH YMEHHUH MIPUMEHSTH Oy YCHHBIC KomruiekTsl
KonTponsHas 3HAHUS U PEIIeHNS 3a7a4 ONPEIeTICHHOTO THIIA 10 TEME KOHTPOJIBHBIX 3aaHU
2 pabota WJTH pasJieny. M0 TeMaM JUCIUTITHHBI
(aynuropnas) (KP) Pexomenayercst 11 OLlEHKU 3HAHUN U yMEHUI (He MeHee 1BYX
o0yyarommxcst BapHUaHTOB)




HaumenoBanme IIpencraBnenue
No OIICHOYHOTO Kpatkas xapakTepucTika OLeHOUYHOTO CpeACTBa OLICHOYHOI'O CPEJICTBA B
cpencTBa DdOC
IT03BOSIOT OLIEHUBATh U TUArHOCTUPOBAThH 3HAHUE
(akTuueckoro MaTepuaia (6a30BbIC MOHATHS, AITOPUTMBI,
WuauBuyanbHbIC (hakThl) U yMEHUE MIPABHIBHO HCIIOIH30BATh CIICIUATBHBIC

3 JOMAIIHUEC 3aJaHUs

M13)

KoMIutekTs! 3amanuii 1is

TEPMUHBI U MOHATHUS, Y3HABAHUE 00BEKTOB M3YUYCHUS B
P Y Y BeinonHenust U3

paMKax onpe/eseHHOT0 pa3/elia JUCIUIIIHHbI;
MOET OBITh UCIIOJIB30BAHO JIJIsl OLICHKH 3HAHUHN U YMEHUH
00yJarOIINXCSI

Cucrema CTaHIAPTH3UPOBAHHBIX 3aJaHUH, TO3BOJIAIONIAS

aBTOMATHU3HUPOBATH IIPOIIE M3MEPEHHS YPOBHS 3HAHUH U
P POLCLYPY P yp TumnoBsie TECTOBBIE

4 Tect YMEHHI 00y9aromerocs. sazaHms
MoskeT OBITh HCIIOTIB30BAHO TS OLIEHKU 3HAHWUN, YMEHHUH,
HaBBIKOB U (MJIM) ONBITA IESTEIbHOCTH 00YYaIOIIUXCSL.
CpencTBo, MO3BOJIAIONIEE OLIEHUTh 3HAHUS, YMEHUS, Ilepeuens
HaBBIKOB U (MJIM) ONBITA AEATEIBHOCTH 00YYaIOIIerocs o TEOPETUYECKUX
5 OKx3aMeH JUCLUIUIMHE. BOIIPOCOB U
Mo3keT OBITh UCIIOTIB30BAHO I OLIEHKU 3HAHUN, YMEHUH, [IPAKTUYECKUX 3aJaHUH
HaBBIKOB U (MJIM) ONBITA ICSTEIbHOCTH 00YYaIOIIUXCSL. (OueToB) K SK3aMeHy

KpnTeplm H HIKAJIbl OICHUBAHUA KOMIIeTEeHIIMH B pe3yiabTaTe H3y4CHUs JTUCHUIIIMHBI IPU

NMpPpOBCACHUMN l'lpOMe)KyTO‘lHOﬁ aTrTreCcTalumn

B (popme 3k3amena. lllkaja oueHNBaAHNSA YPOBHS OCBOCHHUSI KOMIIETEH M

YposeHnb
[Ikame! orleHUBaHUS Kpurepun oneHuBaHUA OCBOCHHSA
KOMIETCHIUH
OOyJaronuiicss IPaBUILHO OTBETHJI Ha TECOPETUYECKUE BOMPOCHI.
IMoka3anm OTIMYHBIC 3HAHUS B paMKax yd4eOHOro MaTepHaia.
IIpaBuIbHO BHIIOTHUI MpakTUUeckue 3aganus. [lokazan oTIndHbIe .
«OTJIIMYHO» N Bricokuit
YMCHUS U BIIAJICHUS HABBIKAMH IPUMEHCHUS MMOJTyYCHHBIX 3HAHUN U
YMEHUI TpU pelIeHWH 3aJad B paMKax y4eOHOro marepuaa.
OTBeTHII HAa BCE JIONOJHUTEIbHBIE BOMPOCHI
OOyuatomuiics ¢ HEOONbIIUMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTndeckne BOIpOcHl. [lokazam xopommre 3HaHHS B paMKax
yaeOHoro Mmarepuana. C HEOONBIIMMH HETOYHOCTSMHU BEITIONHIIT
«XOPOIIIOY npaktryeckne 3amaHus. [lokazam Xopomme ymeHWs W BiaaeHus | ba3oBbrid

HaBbIKaMW TMPUMCEHCHUSA MOJYYCHHBIX 3HAaHUH H yMeHI/Iﬁ npu
peuicHur 3a4a4 B paMKax y‘I€6HOFO Martepuaja. OtBeTHJI Ha
OOJIBIITMHCTBO JIOTTOJTHUTEJIbHBIX BOIIPOCOB

«YAOBJICTBOPUTCIILHOY

OOyyaromuiics ¢ CyIIeCTBEHHBIMH HETOYHOCTSAMH OTBETHJI Ha
TeopeTudyecKkue BOonpockl. I1okasan yoBIeTBOPUTEIIbHBIC 3HAHUS B
pamkax ydeOHOoro martepuana. C CyIIECTBEHHBIMA HETOYHOCTSIMHU
BBIMOJIHUIT TIPAKTHYCCKUE 3aqaHus. [loka3an yIoBICTBOPUTEIbHBIC
YMEHUS U BIIJICHUS HABBIKAMH IPUMEHEHHS MMOJTyYCHHBIX 3HAHUN U
YMEGHUU TpU pEIICHUH 3aJa4 B paMKax yd4eOHOro MaTepHaia.
JlomycTuil MHOTO HETOYHOCTEW IMPH OTBETE HA JIOTIOJHUTEIHHEIC
BOIPOCKI

MuHuManbHBIH

«HCYAOBJIECTBOPUTECIBLHO»

OOyyaromuiicst MpH OTBETE Ha TEOPETHYECKHE BOIIPOCHI M HPH
BBIIIOJTHEHUHM  NPAaKTHYECKHX  3aJlaHUH  IPOJEMOHCTPHPOBAI
HEJIOCTaTOYHbIH YPOBEHb 3HAHWH W YMEHUH NPH PEIICHUH 3a1a4 B
paMkax yueOHoro marepuasa. [Ipyn oTBeTax Ha JOIOJIHHUTEIBHbBIC
BOIPOCHI OBUIO JOMYIIEHO MHOXECTBO HENPaBHIIbHBIX OTBETOB

Kommerenuu He
c(hOpMHUPOBAHEI

KpuTtepun u mKkaabpl OHeHMBaHUS Pe3yJbTaTOB 00y4eHHs IPU NPOBEACHUH TEKYIero

KOHTPOJISl YCIIEBAEMOCTH

Kputepunu u mkana oueHuBanus pacuetHo-rpaduueckoit padotsl (PI'P)




[ITkana oLleHUBaHUS Kputepuu oueHuBanus

OOy4aronuiics TMOJHOCTHIO U MPABIWIBHO BBIMOMHII 3ananue PI'P. [Tokaszan
OTJIMYHbIE 3HAHUS, YMEHUS U BIIAJICHUs] HABBIKAMU MIPUMEHEHHUS UX MPHU PELICHUH

«OTIIUYHO»
3a/1a4 B paMKaxX yCBOCHHOTO yueOHoro marepuana. PI'P opopmieHa akkypaTHo u B
COOTBETCTBHH C NPEABSIBIICMBIMU TPSOOBAHUIMHU
OOyuatonumiics BeimoiaHmwI 3ananue PI'P ¢ Hebombimnmu HeTouHOCTsIMU. [Tokazan
«XOpoIIo» XOpOLIME 3HAHUSI, YMEHHUS U BJIaJICHUS] HABBIKAMHU IIPUMEHEHHUS UX MIPU PEILICHUHN

3aJa4 B paMKaX YCBOCHHOT'O yqe6H0ro MaTtepuala. EcTbh HEIOCTATKHU B O(I)OpMJ'IeHI/II/I
PI'P

«YHAOBJIETBOPUTEIIBHO»

Obyuatormmiics BeimoaHmN 3ananue PI'P ¢ cymecTBeHHbIME HeTouHOCTIME. [Tokazan
YAOBIETBOPUTENILHBIE 3HAHNS, YMEHUSI U BIIAJICHNSI HABBIKAMH IIPUMEHEHHS UX MIPH
pEILIeHNH 33134 B paMKax YCBOCHHOTO yueOHoro Marepuana. KauectBo oopmineHust
PI'P umeet HenocTaToO4YHbBI YPOBEHB

[pu Bemonuernn PI'P o0yuaromuiicst mpoaeMOHCTPUPOBAT HETOCTATOUHBII

«HEYZOBIICTBOPUTEIIEHO YPOBEHb 3HAaHUH, yMEHHUI U BIAaJCHUS NMH IPU PELICHUH 33124 B paMKax

YCBOGHHOI'O Y4eOHOr0 MaTepHaia

Kputepuu u 1kasna olieHUBaHUS] KOHTPOJIBHOM paboThl (ay IMTOPHOIN)

[kana Kpurepuii ouenku
OIICHHBAHM

OO0y4aronuiicst HOTHOCTBHIO U MPAaBIIIFHO BEITONHIUI 3aganue KP. [Tokazan oTiM4HbIe 3HAHUS U

«OTIHUIHOY YMEHHS B paMKaX yCBOSHHOTO yueOHoTo MaTeprana. KP odopmiieHa akKypaTHO U B
COOTBETCTBHUH C NMPEABSBIACMBIMH TPEOOBAHUIMU
OO6yuatontuiicst BeImonHI 3aaanue KP ¢ HeOompmmmu HeTogHOCTSIMA. [Tokazan xoporme

«XOPOLIOH 3HaHU ¥ YMEHUS B paMKax YCBOGHHOTO ydeOHOTo Marepuaia. EcTe HemocTaTku B 0pOpMIICHHN
KP

«YTIOBICTBOHT OO0yuatontuiics: BeImoHI 3aaanue KP ¢ cymecTBeHHBIMEI HeTOYHOCTAME. [Tokazan

CTBHOY YJOBIETBOPUTENIbHBIE 3HAHUS 1 YMEHHSI B paMKax YCBOEHHOro yueOHoro Marepuana. Kauectso
odopmiiennst KP nmeer HerocTaTouHblil ypOBEHb

«HEYJOBIETBOP OOGyuaroniuiicst He MOJHOCTHIO BHIMTOJHUT 3aanust KP, mpu 3ToM NposiBUII HEJJOCTATOYHBIIH

UTEILHO» YPOBEHb 3HaHUU U YMEHUHI

Kputepuu u mikana olieHMBaHUSI MHIMBUIYAIbHBIX JoMammHux 3ananuit (M13)

[ITkayia OLleHUBaHUs Kpurepuu oneHnBaHus

COTIIMYHO»

OOyuaronuiics MOTHOCTHIO M TPABUIBHO BBIIOIHMUI 3aaHUS.
[Tokazan OTIMYHbIE 3HAHWS, YMEHUS W BJIAJCHUS HaBbIKAMHU
NPUMEHEHUs WX MPHU pEIIeHHH 3aJad B paMKax YCBOCHHOTO
yueOHOro Marepuasia. B BBIBOJIaX COJEPXKHTCS pa3BepHYyTast
9KOHOMHYECKasi OLICHKA PE3yJIbTaTOB pacyeToB. BBIBOA JIOrHYecKu
CTpyKTypHupoBaH. PaboTta oopmiieHa akKypaTHO U B COOTBETCTBUH
C IIPebSBISICMbIMH TPEOOBaHUSIMH

«XOPpOLIO»

OOyuyaronuics BBIIOIHUI 331aHHUS ¢ HEOOJIBIIMMU HETOYHOCTSIMH.
ITokazanm xopomiwe 3HaHMS, YMEHUS U BIAJCHHUS HaBBIKAMU
NPUMEHEHNS! WX TpH pEIIeHWH 3a/Jad B paMKax YCBOCHHOTO
yueOHoro Matepuana. EcTe HemocTaTku B OQOpMIIEHHH pPabOTHI
W/UIIM HEJIOYEThl B HANIMCAHUH BHIBOJIOB

3a4TCHO

«YHOBJICTBOPUTCIILHOY

OOyuaronuiics  BBIIOJIHWJI ~ 33JaHUA C  CYIIECTBEHHBIMH
HETOYHOCTAMH. [loKazan yJOBIETBOPUTENFHBIE 3HAHUS, YMEHHUSI H
BJIaJICHISI HABBIKAMH NIPUMEHEHHS MX TP PEIICHUH 33/1a4 B PAMKax
yCBOEHHOTO y4eOHOoro Marepuana. KagectBo ohopmirenus padboTst
AMEET HENOCTATOYHbIA YpOBEHb. BBIBOIBI HOCAT ONMCATEIbHBIN
XapaKTep W/WIN TE3UCHOE COIepKaHue.

HpI/I BBIITOJITHCHHUH 3aﬂaHI/Iﬁ 06yqa}0m1/1ﬁc51 MMPpOACMOHCTPUPOBAII

«HCYAOBJIECTBOPUTCIBHO» HEC 3a4TCHO HCI[OCTaTO‘IHI:Iﬁ YPOBCHb 3HaHHI7[, yMCHI/Iﬁ " BJIAICHUA UMU IIpH

PCUICHUH 3a/1a4 B paMKaX YCBOCHHOI'O yqe6H0r0 Matepuajia

Kpurepuu u nikana OueHUBaHUs TECTOB

[Ikayia oLleHUBaHUs Kpurepuu oneHuBaHust

«OTIIUYHO» «3a4YTCHO»

OOGyuaronmuiicst BepHo oTBeTra Ha 90 — 100 % TecToBBIX
Sa)IaHI/II\/’I IIpY IPOXOKACHUN TCCTUPOBAHUA




IITkana oneHuBaHUS Kpurepuu onieHuBaHus
CXOPOLLIOY OOyuatonmuiics BepHo oTBeTmal Ha 80 — 89 % TeCTOBBIX
P 3aJlaHui MpU NPOXOXKIECHUU TECTUPOBAHUS
OOyuatonquiics BepHo otBetwsl Ha 70 — 79 % TECTOBBIX
«YJOBIIETBOPUTENIHLHOY M
3aJlaHui MpU NPOXOXKIECHUU TECTUPOBAHUS
OOyuaromuiicss BEpHO OTBETHI Ha 69 % U MEHEe TECTOBBIX
«HE YAOBIETBOPUTEIILHO «HE 3aUTEHO» N
3aJlaHul MPpU NPOXOXKIECHUU TECTUPOBAHUS

3. TunoBble KOHTPOJILHbIE 3a/JaHNsI HJIM HHbIE MaTepHAaJIbl, HEO0OX0AMMbIe
JJIS1 OIl€HKM 3HAHM A, YMEHH i, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBbIE 32JaHUS pacuyeTHO-Tpaduyeckux pador

Bapuantet PI'P u BBUIOXKEHBI B AJIEKTPOHHOW HWH(GOPMAIMOHHO-00PA30BATEIBLHON Ccpejie
KpWXKXT UpI'VIIC, noctymHo# 00y4JaroIemMycs 4epe3 ero JUIHbIA KaOWHET.

Hwxe mpuBeneHsl o0pas3iibl TUIIOBBIX BAPHAHTOB PAaCcYCTHO-TpadUUIECKUX paboT Mo Temam,
MPelyCMOTPEHHBIM paboueil mporpaMMon.

OOpa3sen THIIOBOI0 BAPHAHTA PacyeTHO-Tpadpuueckoit padorsl Ne 1 mo Teme
«HccnenoBanue U pelieHUe CUCTEM JIMHEIHBIX ajiredpanyecKux ypaBHeHuii. Moaeab
JleoHTHEBA»

3anganmue 1. /lana cucrema TUHEHHBIX ypaBHEHUH. Permmth Tpems criocobamu:
1) no npasuiry Kpamepa;
2) C TIOMOIIIO OOPaTHOM MAaTPHIIBI;
3) metoqoM ["aycca.
3x+2y+z=5
2x+3y+z=1
2x+y+3z=11

3amanue 2. M3BecTHAa MaTpuIa MPSAMBIX 3aTpaT MPOM3BOJCTBA ABYX oTpacieii A u BekTop

X
KOHe4HOH npoxykuun Y . Haiitk BekTop BanoBoi npogykuun X = :
X
0,1 0,5 400
03 0,2) 500)

OO0pa3en TUNIOBOr0 BappaHTa pacuéTHo-rpaduueckoiit paboTnsl Ne2 no teme
«BekTopHas ajrebpa U aHAJIUTHYECKAS TeOMETPHUSI»
3amava 1. JlaHbl KOOpAMHATHI BEPIIHH Upamuasl ABCD: A(S, 1, - 4), B (1, 2,— 1), C (3, 3, - 4),

D(2, 2, 2). Tpebyercs:
1) HaliTH BEKTOpPHI A_B , AC , E U UX MOZYJIH;

2) Haiitn yron Mexny sektopamu AB u AC;
3) naiitu omasas rpanu ABC;
4) Haiitu 00beM MUpPaMUJIBI.

3amaga 2. CocTaBUTb YpaBHEHUs NPAMOM, MNPOXOAALIEH uepe3 TOUKy A MapauleIbHO U
NEePHEHAUKYISIPHO JaHHOW MPSMOH :



A(l,2), x+ty+5=0.

3anmaua 3. 3anan AABC xoopauHaTaMu CBOMX BEPLIMH A(l, 2), B (2, — 2), C (6, 1). Haiitu:

1) nIMHBI CTOPOH;

2) ypaBHeHUs cTOpoH AB u BC u ux yriioBbie KOG OHUITMEHTHI;

3) yron B;

4) ypaBuenue BoicoThl C/{ M €€ IJIUHY;

5) ypaBHeHue Meuanbl AE 1 KOOpaIuHaThl TOUkU K repeceueHus 3Toi Menuansl ¢ Bbicotol C/;
6) ypaBHEHHUE NPSIMOM MPOXOAIICH Yepe3 TOUKy K nmapajiebHO CTOpoHe 4B.

Crnenatp yeprex.

3anava 4. Jlanel koopauHaTH! BepiinH nupaMusl ABCD. Haiitu:
1) YpaBuenue rpanu ABC;
2) YpaBHeHnue BbIcOTbl DM, onyuieHHOM u3 Touku D Ha rpanb ABC;
3) Anuny BoicoThl /M,
4) Ypasuenue peopa DC;
5) Yron naknona pedpa DC x mockocta ABC.
A(-3;-2;-4), B(-4,2;-7), C(5;0,3), D(-1;3,0)

3anauva 5. Jlansl koopauHatel Touek A, B, C. Tpebyercs:
1) cocTaBUTh KAHOHUYECKOE YpaBHEHUE NPAMOIl AB;
2) cocTaBUTh ypaBHEHUE MPSIMOM, poxoAsie uepe3 Touky C napajuienbHo npsmoit 4B;
3) cocTaBUTH ypaBHEHUE INIOCKOCTH, MPOXOAAIICH yepe3 Touky C neprneHANKYISIPHO MPIMON
AB;
4) HAWTH CIIeJIbl TOM TNIOCKOCTH Ha KOOPJIUHATHBIX IIOCKOCTSIX.
A(3;-1,5), B(7:1;1), C(4;-2;1)

3anaya 6. /laHbl ypaBHEHUE NPSMOI B BUJIE TIEPECEUECHUS JBYX TUIOCKOCTEW U KOOPAMHATHI TOUKH A.
Tpebyercsi:

1) cocTaBUTh ypaBHEHHUE INIOCKOCTH, IPOXOIAIIECH Yepe3 JaHHYIO IPSAMYIO U TOUKY A,

2) cocTaBUTh KAHOHMYECKOE YpPaBHEHUE NPSAMOM, MPOXOAsIed yepe3 TOUKY 4 U mapaienbHO
ocu OX;

3) HailTH yroa Mexay NOJy4YEeHHOU MPSIMON U INIOCKOCTHIO;

4) HallTH paccTOsSHUE OT Hayaja KOOPAMHAT JI0 IUIOCKOCTH.

{2x-y-3z=-l A(3,0;2)

x+5y+z=0

O0pasen THIIOBOro BapHaHTa pacyeTHO-rpauyeckoi padornr Ne3
no reme «/Indpepennuanproe ncuncjieHue GyHKIUMU OAHON IEPEeMEHHOIN

3aganue 1. Beruncnute npon3Boanyto GyHKINU y = f(x).
1.y =sin’ 2x - cos8x’
2.y=arctg5x-In(x — 4)
3.y= ctg4 3x - arccos 2x”
earcsin X

4, y=—
x+3
_ Yarctg(2x +7)

(x-1)




3ananue 2. I[lpomuddepeHnupopars naHHble (YHKIUA, TPUMEHSS METOM JOTapu(MHUUECKOTO
Qg epeHIpoBaHus.

2) y= (COS(X n 5))arcsin3x

b) y= (x2 s 7)1n(x+11)

3ananmue 3. Haiitu nmepByto u BTOPYIO IPOU3BOAHBIC (DYHKITHIA.
a) x° +y3 +3xy =0

x=2t—1
b)
y=r’

3ananmue 4. Haiitn Haubospliee ¥ HaMMeHbIee 3HaYCHNS (DYHKIIMN Ha OTPE3KE.

y=x'+3, [-3:3]

3aganue 5. MccnenoBaTh GyHKIUIO U IOCTPOUTH TpaduK

y= 4x
4+x*

OO0pa3en THIIOBOI0 BAPDHAHTA pacyeTHO-rpapuyeckoii padornl Ned
no reme « UnTerpanbn

33}13![]/[6 1. BeluucauTh HEONIPEACJICHHBIC HHTEI'PAJIbI

.(4)(?3 — L7 + ijdx,
. X X

\/3 + 2xdx,

.ln xdx,

¥ dx

Y x? —10x+25

- dx

x—1x+2)’

3ananue 2. BerancnuTe onpeenéHHble HHTETPAIbL.
1 2z

5 _ X +Ccos x
I x“e tdx _[ ——————dx
0

- x* +2sinx

3aganue 3. BeruncinuTh HECOOCTBEHHBIE MHTETPAJIBI UM YCTAHOBUTH UX PACXOAUMOCTh

1 00
X arctgx
——dx —-dx
{ 1_x2 ‘(')l 1+X2

Oopasen Tunosoro Bapuanta PI'P NeS



no teMe «Cayuaiinbie coObiTUs. CiyyaiiHbie BeJnunHbl. CTaTHCTHYECKasA 00padoTKa
AAHHBIX)

3amanue 1. Pemuts 3amaun:

1. CKOJNBKO pa3IMUHBIX TPEX3HAYHBIX YHCEI MOXKHO cOcTaBUTh U3 udp 0, 2, 3, 5, 7 ecau nudpsl He
HOBTOPSIIOTCS?

2. BeposiTHOCTh ONIJIaHUsI B 11€J1b JUIsl IEPBOTO cTpesika paBHa 0,8, 11t BToporo — 0,7, 71 TPEThEro
—0,9. Kaxxziplii u3 cTpenKkoB JesaeT 1o oAHOMY BhIcTpeny. KakoBa BEpOSITHOCTb TOTO, YTO B MULIIEHU
Oyner Tpu mMpoOOUHBI?

3. Ha ¢abpuke, u3rotoBismomnieii 60aThl, nepsas MamuHa npousBogaut 30%, Bropas —25%, TpeTbs
—45% Bcex u3genuil. bpak B MX MpOAyKUMHM cOCTaBisieT CcoOTBETCTBEHHO 2%, 1%, 3%. Haiitu
BEPOSATHOCTH TOTO, UTO HayAa4dy BEIOPAHHBIA OONT OKa3alics AePEKTHBIM.

4. Ha cxnajie HaXosTCs AeTalu, M3rOTOBJICHHbIE Ha IBYX 3aBoAax. MI3BecTHO, 4T0 00BEM IPOAYKIIMU
NIEPBOTO 3aBOJIa B YETHIPE pa3a MpeBbIIIaeT 00beM IPOAYKIIMH BTOPOTO 3aBojia. BepositHOCTh Opaka

Ha IIEpPBOM 3aBoze P| = 0,05 , Ha BTOpOM 3aBozae P| = 0,01. Haynauy B3sTas neraib okas3anach

OpakoBaHHOI1. KakoBa BEpOSTHOCTB TOTO, YTO JI€TAIb U3TOTOBIIEHA MIEPBHIM 3aBOJIOM?

5. Haiitu BeposTHOCTB TOTO, uTO TipH 150 BRICTpEnax mMuileHb OyaeT mopaxeHa poBHo 70 pas, ecnu
BEPOATHOCTH MOMNAJaHUS B MUIIIEHb IIPU OJJHOM BhICTpese paBHa 0,4.

6. CocTaBUTh 3aKOH pPaCHpEICNCHHs CIlydailHOW BETMYMHBI X — YHCJIa BBINAJACHUN repbda mpu
YyeThIpex OpocaHusX MpaBWIbHOW MOHEThl. HaliTu maremaTtudeckoe OXHUIAHHUE U AUCIEPCHIO
CIIy4ailHOM BEIMYUHBI X

7. lana ¢ynkuums pacrupenenenus F (x) cinydaiinoii Benmunnbl X . Haiitu:

a) IIIOTHOCTH pacnpenesieHus f (x);
0) nocrpouts rpaduxu (x) uf (x);
B) M(X), D(X ), o(X);
r) Pla < X < B).
0, eciu x <1,

x_l,eCﬂu1<xS4, a=1, =15.

F(x)=

1, eciux >4,

8. Haiitu MaremaTnyeckoe OXKUAAHUE CIy4yallHOM BENMUYUHBI X, IUIOTHOCTh BEPOSITHOCTH KOTOPOM
3a/aHa QyHKIHeH

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

3aganue 2.
PesynbTaThl U3MepeHuii npenena texydectu (X, kr/mm®) u npezena npounoctd (Y, kr/mm?) y 50
MapoK CTaJM MPUBEJCHBI B TAOIUIIE.
TpeOyeTcst MpoBECTH MaTeMaTUUYECKYI0 00pabOTKY IKCIIEPUMEHTAIBHBIX JAHHBIX B COOTBETCTBUU C
3a1aHUEM:

1. IlocTpouTe MHTEpBaNbHBIA W AMCKPETHBIM BAPWMALMOHHBIN PAIbl pacHpeneseHus 4acToT

HaOJIr01aeMBbIX 3HAUCHUH CiTydaifHON BeMYMHbI X U ciaydaiiHoi Bennuunsl (CB) Y.
2. TlocTpouTs rUCTOrpaMMy U HOJUTOH OTHOCUTENbHBIX YacToT CB X u CB Y.
3. Haiitu sMmnupuueckyo GpyHKINIO pacpeieieHus U MOCTPOUTh ee TpaduK.



4. BBIYMCINTL YHMCIIOBBIE XAPAKTEPUCTHKH BHIOODKH: BBIOOPOYHBIE CpEIHME X U Y,

BeIOOpouHble qucnepcur DX n DY, BeIOOpoUHbIE CpeiHUE KBaJpaTUIeCKUe OTKIOHEeHHS O,

u O, BBIOOpOYHBbIE KOOPIUIIMEHTH acUMMETpUH Ax U Ay 1 skcuieccel Ex u Ey.

yo

5. Cpnenath mpenBapuTenbHbIN BbIOOp 3akoHa pacupeneneHus CB X u CB Y, ucxons us
MeXaHU3Ma 00pa3oBaHMs CIy4YalHbBIX BEIMYHH, a TAK)XKE 10 BUIY TUCTOIPAMMBI U TIOJIMTOHA
OTHOCHUTEJIBHBIX 4YacTOT W M0 3HAYEHHUSIM BBIOOPOUYHBIX KO3(DPHULIHMEHTOB aCUMMETpUU U
JKCLEcca.

6. Haiitu ToYeuHBIE OLIEHKH ITAPaMETPOB HOPMAJIBHOTO 3aKOHA PacIpeleIeHUs], IIPeIoaras,
yro uccaenyemsle CB X u CB Y pacnpeneneHsl 10 HOpMaJIbHOMY 3aKOHY. 3alucaTh UX
T pepeHIMaIbHy0 1 UHTETpallbHY0 (QYHKIIMU PACIPEIeICHHSL.

7. TlpoBeputTh ¢ mMOMOINBIO KpuTepusi cornacus I[lupcoHa rumoresy O TOM, YTO BBIOOpPKA
M3BJICYCHA W3 TEHEPAJIBbHOM COBOKYIHOCTU C IPEAINOIAracMbIM HOPMaJIbHBIM 3aKOHOM
pacnpezeseHusl.

8. B ciy4ae npuHATHSA TMIOTE3bl HAWTU HMHTEPBAJIBHBIE OLIEHKH IAapaMETPOB HOPMAJIbHOIO
3aKoHa pacnpenesneHus kKaxiaod CB (1oBepUTENbHYIO BEpOSTHOCTb MPHUHATH PaBHOMN
l—a=y=0,95).

9. IlpoBecTu KOPpEISLUOHHBIN aHAIU3:

a. CocTaBUTb KOPPEIALUOHHYIO TaOIUILy

b. HaliTh mo maHHBIM KOPPENSAIHMOHHOW TAaONMHUIBI BBHIOOPOUYHBIA KOPPENSIIMOHHBIN
MoMeHT Kxy 1 BBIOOpOUHBIH KO (DULIMEHT KOPPENALIUH Txy.

c. IIpoBeputs 3HaUMMOCTH K03(hpHLIMEHTA KOPPETAIIH

d. TlocTpouTh KOppEIsSILIMOHHOE IOJIE U MO XapaKTepy pacloIOKEHUS TOUYEK Ha HEM
noao0pare o0mmid BUI (DYHKIIMH PErpeccud (PEKOMEHIYeTCsl BRIOUpPATh (HYHKIIHIO
perpeccuu JMHEHHOTo BUA)

e. Haiitu smmupuuecku ¢pynkimu perpeccuu Y Ha X 1 X Ha Y ¥ IOCTPOUTH UX TpaduKu

f. Haiitu ctenenp 3aBUCUMOCTH Y OT X ¢ HOMOILBIO KOPPESALMOHHOIO OTHOLICHHUS

[Tprmep UCXOAHBIX JaHHBIX:

N X Y N X Y N X Y

1 71 77 18 141 163 35 94 112
2 71 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 KOHTPOJIbHBIE 3aJaHUs ISl IPOBeeHNS] KOHTPOJIBHBIX PadoT (ayIMTOPHBIX)

Hwuxe mpuBenenbl oOpa3iibl THUMOBBIX BapUAHTOB KOHTPOJBHBIX PabOT, MperyCMOTPEHHBIX
paboueli mporpaMMoOi TUCIUTUIUHEI.



Oo0pasen THIIOBOTO 3aIaHUS JIS1 CAMOCTOATEIbHOI padoThl Mo TeMe « KoMIieKkcHbIe YHCIa»
JlnurenbHOCTh KOHTPOJIA-20 MUH
KonnuectBo 3amanuii - 3
BrInosHUTS 1eCTBUA:
1 3+4i
R
2—3i
2) (2+2i)’;
3) Pemnth ypaBHeHue: x° —4x+13=0.

Oo0pa3sen THIIOBOr0 BaAPUAHTA KOHTPOJbLHOH padoThl 1o TeMe «PemeHue cucreM JIMHEHHBIX
ajiredpanyecKux ypaBHeHUID»
JnuTenbHOCTh KOHTPOJIS -45 MUH
KonuuectBo 3aganuii - 2

3apanue 1.Pemuth cucteMy JNMHEHHBIX ypaBHeHUH 1o popmyiam Kpamepa u MaTpudHBIM
CIOCOO0OM.

2x, +x, +x3=2
X, +3x, +x;=5
3ananme 2. VccaenoBars cucTeMy JIMHEHHBIX YpaBHEHUI: €CIIM OHA COBMECTHA, TO HaliTu eé
ob1ee penieHne 1 0JHO YaCTHOE.
x, +3x, +5x; —2x, =3
1)<x, +5x, =9x; +8x, =1
5x, +18x, +4x; +5x, =12

O0pasen TUIIOBOIO 3a1aHNS VI KOHTPOJILHOHPa0doThI o TeMe «BekTopbl»
KonuuectBo 3aganuii — 4
Bpewms BeimonHenus 3aaanus -40 MuH.

—

1 [Ipn kakuX 3HAYCHUSX O BEKTOPHI a b OpPTOTOHAJIbHBI, a , € KOJUIMHEApHbBI, a, b, ¢
KOMILJIAaHAPHBI.
a=3,-2,a) b=(-1,5,2) ¢c=(a,7,—4)

2 Tloka3ars, 4To 4, f), ¢ 00pa3yroT 0a3uC M HAWTH KOOPMHATHI BEKTOPA d B >TOM Gazuce.
a=(4,5,2) b=@3,0,1) ¢=(-1,4,2) d=(5,7,8)

3 BeIuuciuTh miomnia s napauiesorpaMmma, oCTPOSHHOTO Ha BEKTOpax a | b
S . ~ ~ W
a=p+24 b=3p-d [p=1 ji=1 G.d=_
4 Jlanbl BepinHbl TpeyroiabHuka. A, (1,3,6) A,(2,2,1) A;(-1,0,1) Bpruucnurs quny

croponsl A A, wmemuansl A, D cosZA,

O0pasen THIIOBOr0 BApHAHTa KOHTPOJIBbHOI padoTbl 1o Teme «IIpsMast Ha MJIOCKOCTH. »
[Ipenen AIUTENBHOCTH KOHTPOIS — 45 MUHYT.
[Tpennaraemoe KOJIMYECTBO 3aAaHUN — 4.

1 Jansl nBe Touku; Mi(-3;1) m M>(2;2). 3anummuTe: a) ypaBHEHUE MPSMOI, MPOXOAIIeH
yepe3 3TH TOUKH; 0) KaHOHHMUYECKOE YpaBHEHHE 3TOH MpsSMOii; B) ypaBHEHHE HPSIMOM B OTpe3Kax
(cmenaiiTe 4epTexk); T) ypaBHEHUE TIPSIMOM C YIIIOBBIM KOA(DDHUITEHTOM.

2 Onpenenute TOYKM MepecedeHus npsmon 2x — 3y — 12 = 0 ¢ KOOpAMHATHBIMU OCSIMH.



3 Beruuciauth BHyTpeHHUM yroi A tpeyroibHuka A ABC:

A(-10;-13), B(-2;3), C(2;1).
x+y=>12
2x —y <12
4 Pemmthb rpauecKu CUCTEMY HEPaBEHCTB 2x—y>0

2x+y=>4

Oo0pasen THIIOBOr0 BAPUAHTA KOHTPOJIbHOI padoThl mo Teme «Ilpenesibl 1 MPOU3BOAHBIE»
[Ipenen UTENIBHOCTH KOHTPOJIS — 45 MUHYT.
[Ipennaraemoe KoanuecTBO 3a1anuii — 11 3amanuii.

1. Haiitu npenensi:

. 84 2x+9x> . Ax+10—-+4—x
. Sxt—3x? 47 X —4x
2. lim ——— 6. Tim [ =
x>0 x +2x” +1 x—o\ 14+2x
2 .2
3. lim w 7. lim SH; A
x—>-0 x> 4+2x—1 X
4_
4 lim Tx" —3x+4

x—o 3x2 —2x+1

2. Halitu npou3BoHbIE:
y =Incos9x

y =sin2x-1n5x

x=>5t o
y=—tt6 T

3 JMccnenopate Ha HCIIPEPBIBHOCTL, OMNPCACIUTL  XapaKTEp TOYCK  pa3pbiBa q)yHKI_II/II/I

1
f(x)=4_—2-

X

OOpasenr THNOBOr0 BapUAHTa KOHTPOJbHON padoTbl mo TemMe «@YHKIUS HECKOJbBKUX
nepeMeHHBIX»

[Tpenen pnurenbHOCTH KOHTPOJIA — 20 MUHYT.

[Tpennaraemoe KOJIMYECTBO 3aAaHUN — 3 3ajaHUS

Haiitu Bce yacTHBIC IMPOU3BOJHBIC 1-ro InmopsaKa:
2 X 7 Sil’l(4 X)
a) z=Xy —tg§+ v, 6)Z=2—4, B)z:(ctgx)ﬁ.
y —_

OOpa3en THIIOBOI0 BADHAHTA KOHTPOJILHOI PadoThI

1o reme «JIngdepeHunanbubie ypaBHEHUS H CHCTEMbD)
[Tpenen nnuTenbHOCTH KOHTPOJIA — 45 MUHYT.
[Ipennaraemoe KOJUYECTBO 3aJaHUI — 5 3aJaHUM.

Penmmte nuddepennmanbrpie ypaBHEHUS:

.ﬂ+@=0.
-y x



24/y2 + 1dx = xydy .

3.9" = 60x7.
4.y"-5y"—6y=0.
5.Pemmuth cucremy nudpepeHnnanbHbIX YpaBHSHUMN:

x=x-3y
y=y-3x

O0pa3sen THIIOBOT0 BApHAHTAa KOHTPOJIbHOI padoThI
o teme «CiryyaiiHble COOBITHSI»

[Ipenen UTENbHOCTH KOHTPOIIS — 45 MUHYT.

[Ipennaraemoe KOJUYECTBO 3aJjaHUil — 4 3a1aHUN.
1 BepoaTHOCTb Momaianus B 11eJib I IepBoro crpeiika pasHa 0,8, aiis Broporo — 0,7, 17151 TpEThEro
—0,9. Kaxxziplii U3 CTpenKoB JenaeT o oAHOMY BhICTperny. KakoBa BEpOSITHOCTB TOTO, YTO B MUIIICHH
OyneT Tpu npoOOUHBI?
2 CKOIBKO Pa3JIMYHBIX TPEX3HAYHBIX YHMCET MOXKHO cocTaBuTh U3 udp 0, 2, 3, 5, 7 ecnu uudpsl He
HOBTOPSIIOTCS?
3 Ha ¢abpuke, n3rotoBIsitoniei 00Tk, epas MamuHa npou3Boaut 30%, Bropas — 25%, Tperbs
—45% Bcex m3menuit. Bpak B UX MPOIYKIIMU COCTAaBJISIET COOTBETCTBEHHO 2%, 1%, 3%. Haiith
BEPOATHOCTH TOTO, UTO Hay/Aayy BHIOpAHHBIN OONT OKa3ayics AePEKTHBIM.
4 BeposTHOCTB TIONAIaHus B LIEJb MTPH KaXKI0M BBICTpeEIie U3 Jiyka paBHa 1/3. IIpousBoaurcs mectb
BbIcTpenioB. KakoBa BepoOATHOCTH ABYX MomnanaHuil B 1ens? KakoBa BepoATHOCTh HE MEHEe IBYX
nonamgaHuii B 1ieab”?

OOpa3en THIIOBOI0 BAPHAHTA KOHTPOJILHOM PadoThI
no teme «CiyyaiiHble BeJTMUYHHbI
[Ipenen nuTenbHOCTH KOHTPOJIA — 45 MUHYT.
[Ipemyiaraemoe KoMUECTBO 3a1aHui — 4 3aaHUH.
1 TIpoBeneHbI TpU ceprUM MHOTOKPATHBIX MOAOpAChIBAHUN CUMMETPUYHOW MOHETHI, MOJACYUTAHBI
pe3ynbTaThl NOSBICHUM repoa:

1yny = 4040, my =2048; 2yny =12000, m, =6019;

3) n3 = 24000, m3 = 12012; . Haitu 4acTOTY MOSIBIEHUS repOa B KaX/10il CepUU HCTIBITAaHUM.

2 CocTaBuTh 3aKOH pacHpeleseHus ciaydaiHoM BeauuuHbl X — YMcia BbIMaJeHUH repba mpu
YeTbIpeX OpOCAHMSIX PABUIIbHON MOHETHI.

3 3anucark QyHKIHUIO IVIOTHOCTH BEPOSITHOCTH HOPMAJILHO paclpe/ieIeHHON Cly4aiiHOM BETMYUHBI
X,ecmn M(X)=3, D(X)=4.

4 3akoH pacnpeeseHus ciydyaiiHoi BennunHbl X 3a1aH Tabauuen

X -2 -1 0 1 2
p 0,1 0,2 0,4 0,2 0,1

Haiitn nucniepcuto ciaydailHON BETUYUHBI X.
3.3 TunoBbie KOHTPOJIbHbIE MHIAUBHAYAJIbHBbIE JoMamHue 3aganus (U13)
Oo6pa3zen TunoBoro Bapuanta U/13 no reme «Ilpenenbn»

Haiitn npenensr:

. B _5x% +2 , 2 4 3y
1) lim X" —ox"+2 2) lim M X, =—-Lx, =2
X—>o0 2 .T—).\‘O 2

x4+ 5x —x X2 +5x+3



%) ﬂ X, :E’xo =0.
T-)TO Sx; 3
x—0 3x

. 'g -.A -
7) lim 22+
X—>0 -3

9) lim xctg2.x:
x—0

1D Im—="" g>x
=0 1n(1+ 4%)°

13) lim arcsm(x+2)_

r—>—

X% +2x

x—=>2 y3 —12x+16
1

10) lim (2 +x)¥*+1;
x——1

12)_‘1i_1>13c_x-fg%:

14) lim SINSX
<o SINGX

Oopasen Tunosoro Bapuanta UJ/I3 no teme «Pemenue nudepeHunaaibHbIX ypaABHEHUI»

[IpounterpupoBarh ClIEAYIOLIME YPABHEHUs U, I/Ie YKa3aHO, PELUUTb

3aaauy Kouu:

1) 2xdx—2ydy = x* ydy — 2xy*dx

ayxp= w/2x2 +y2 +y;
, 3y—-2x+1

3) Y= y(0)=1:;
) ¥ S0 »(0)

4) (1+y)e*dx—e*dy)—(1+y*)dy = 0;

5) (x+y)dy+(2x-y)dx=0;

6) xy’sinX+x = ysinl;
X

X
7) (I-e¥)py'=e . p(0)=1.



ITpouHTErpHpPOBATE CIICOVIOIIHE YPaBHEHHS U, Ille VKa3aHo, PelIHTh 3a1aqy
Komun:

T T T
1. y"=cos2x .y =|=1. y|=|=y"1—=|=0.
! ! y[éj J(éj }(J

2 ¥y =1,
3. y"=xe*, y(0)=1, y'(0)=0.
4.x°y"+x*y'—1=0.

5 y°y"+1=0.

3.4. TunoBbie TECTOBBIE 3aJaHUA

KommnbproTepHoe TecTupoBaHHE 00YJarOMMXCs M0 Pa3JiesiaM UCTIOIb3YETCsl IPU MPOBEIACHUN
TEKYIIET0 KOHTPOJIS 3HAHUI 00yYaronuxcs.

Tect (megarornyeckuil TeCT) — ATO CUCTEMA 3a/laHUi — TECTOBBIX 33JaHUN BO3pacTarolen
TpyaHOCTH, creuuduueckoil (opmbl, mo3Boistomas 3(pQPEeKTUBHO HU3MEPUTh YpPOBEHb 3HAHUIA,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATETLHOCTH O0yYarOIINXCS.

TecroBoe 3aganue (T3) — Bappupyromascs Mo 31eMEHTaM COAEPKAHUS U MO TPYIHOCTH
€IMHHIIa KOHTPOJIBHOTO MaTepHalia, MUHUMAJIbHASI COCTABIISIFOIIAS €IMHULIA CII0KHOTO (COCTaBHOTO)
MeJarOru4ecKOro TeCTa, 0 KOTOPOM UCTIBITYEMBIN B XOI€ BBHITTOJIHEHHS TECTA COBEPIIAET OTACIBHOE
NEHCTBUE.

®onx TectoBbix 3aganuii  (PT3) no aAucHUNIMHE — 3TO  COBOKYIHOCTH
CUCTEeMAaTHU3UPOBAHHBIX JUArHOCTUYECKUX 3a/laHuil — TecToBbIX 3amanuii (T3), paspaboTaHHBIX MO
BCEM TEMAaTUYECKUM pazaelnaM (IUAAKTHUYECKUM €IWHUIIAM) JUCHUIUIUHBI  (TIPOIIEIIITNX
anpo0aluio, SKCIepTU3Y, PErUCTPAIIUIO U UMEIOIUX U3BECTHBIC XapaKTePUCTHKH) crienuduueckoit
(G opMBI, TO3BOJISIONIEH aBTOMATU3UPOBATH MPOIIEAYPY KOHTPOJISL.

Tunbl TECTOBLIX 3aJJaHUM:

3T3 — TtecroBoe 3amanue 3akpbiTod (Gopmbl (T3 ¢ BBEIOOPOM OMHOTO WM HECKOIBKHUX
MPABUIIbHBIX OTBETOB);

OT3 — TectoBO€ 3a7aHHe OTKPHITOW (OPMBI (C KOHCTPYHPYEMBIM OTBETOM: T3 € KpaTKuUM
pernamertupyembiM oTBeToM (T3 nmomomuenus); T3 cBoOOgHOTO M3IOKEHHS (C pa3BEPHYTHIM
OTBETOM B IIPOU3BOJIBHOU (popme)).

TunoBble TeCTOBbIE 3aJaHNUA M0 TUCHUILIINHE
TecT o AuCHUILINHE (I)OpMI/Ip}IIOTCH nu3 (bOHI[a TECTOBBIX 3aJlaHUM 10 JUCLUILIMHE.

CTpyKTypa TecTOBBIX MaTepPHAJIOB 10 AUCHHILNINHe « MaTtemaTnka» 3a 1 cemecTp

Tema KonuuectBo
HNunuxaTtop . XapakTepucThka
B cootBercTBUU ¢ PIIJ] CopneprxaTenbHBIH TECTOBBIX
JTIOCTHKEHUS COJIepPKaTETbHOTO .
(C COOTBETCTBYIONUM JJIEMEHT 3aJIaHuH,
KOMITETEHITUH 3JIeMEHTa
HOMEPOM) Tuns! T3
1.1 KomrutekcHbIe yncia [ToHsITHE KOMITJIEKCHOTO 4-0T3
3HaHue
(ompenenenuie, YacTHBIC yucia 4 -3T3
clly4au, IOHATUE PABEHCTBA, | BrimonHeHne neicTBUil 4-0T3
JIEUCTBHS HaJ HaJ KOMIUIEKCHBIMH VYmMmenus 4 -3T3
KOMIUJIEKCHBIMU YUCIIAMU B YHCIaMHU B
anredpanveckor Gopme, anreOpanyeckoil popme




Tema Komnuuectso
Wnpukarop N XapakTepucTuka
B cootBeTcTBUU ¢ PIIJ] CogepxaTenbHblii TECTOBBIX
JIOCTHXKEHUS COJIepPKaTeIbHOTO .
(C COOTBETCTBYIOLIUM JJIEMEHT 3a/laHuH,
KOMITETEHITUH 9JIeMEHTa
HOMEPOM) Tuns! T3
reoMeTpHUYecKas Ilonsatue Mmonyns u 4-0T3
HUHTEpIpeTanys, MOAyIb U apryMeHTa 3HaHue 4-3T3
apryMeHT KOMIUIEKCHOTO KOMIUIEKCHOTO YHCIIa
quCIIa)
1.2 Tpuronomerpuueckas u | Haxoxnenue 4-0T3
MMOKa3aTeIbHas M TPUTOHOMETPHUIECKOH H -
OKazaTenbHasg hopMma OHOME €CKO 4-3T3
KOMIUIEKCHOTO YHCIIa, ToKa3aTebHas MBI MEHHUS
OMIDIEKCHOTO YHCIIa oKazaTenbHas (o Yme
BO3BEIICHUE B CTETICHb U KOMIUIEKCHOTO YHCIIA TI0
W3BIICUCHHUE KOPHS U3 anreOpandecKoi u
KOMITJICKCHOTO YHUCJIA. Ha000poT,
PerieHue kBapaTHBIX U BO3BEJICHHUE B CTENEHb U | 3HaHME 4-0T3
OMKBaJIPAaTHBIX YPaBHCHHUI W3BJICUCHUE KOPHS U3 4 -3T3
KOMIUIEKCHOTO YHCJIa
Haxoxxnenue xopHen 4-0T3
KBaJpaTHBIX U JleiicTBust 4 -3T3
OHUKBaIPaTHBIX
YpaBHEHUI
1.3 Matpuust. Onepanuu Ilonarue maTpuLbl Snanme 4-0T3
HaJ MaTpULAMH, UX 4 - 3T3
cBoiicTBa. Omnpenennreny, Onepauuu Hazg 3nanme 2—-0T3
BBEIYMCIICHHUE ONPEACIUTENCH | MaTpUIAMHU. 2-3T3
2-r0 ¥ 3-ro nopsjaka. v 2—-0T3
. o MEHUS
CBolicTBa ONPECIUTEIICH. 2—3T3
Haxoxznenue pacxonos TeiicTBus 4-0T3
MpeANPUATHIA 4-3T3
1.4 TlonsiTHe MUHOpA U ®dopmyina oOpaTHOH Snanme 4-0T3
VK-1.1 anredpanveckoro MaTpPHIIbL. 4 -3T3
: OTIOJIHEHHUS SJIEMEHTA -
AHanmusupyet A . Iposepra YMmenus 4-0OT3
IpoGIeMHYEo KBaJpaTHOW MaTpHULbI. CyULIECTBOBaHUs 4 -3T3
Briuncnenue onpenenurens i
cHTyanmio (3azauy) 5)6.& 00paTHON MaTPHIIBI
N-ro MOPS/IKA. aTHasI -
1 BBUICISET e psa 5 P Breraucnenue 5 4-0T3
6a30BbIC marpuua. CBoKcTBa omnpejenuTenei 2-ro u 3- 4 -3T3
00paTHON MaTPHIIBI i
COCTABJISIOLIHE. p Tpun E) HopsiiKa . 5 HeticTaus
dopmyHpyeT axoXJIeHne 00paTHON
MaTEeMaTHIECKYIO MaTpUILbl 3 013
1.5 Panr maTpuusl. HaHMs —
HOCTaHOBKY 5 TPHl [lonsiTne panra MaTpULIbI 4-3T3
3a7a4H. KBHUBAJICHTHBIC —
mpeoOpa3oBaHuUs MaTPHIL. N 4-0T3
Paccmatpisact Ilrl)sa crli)oc06a on G,I[;J]'IJCI-]I-[I/IH TIposepxa Ha muHeliHyi0 Ymerns 4-3T3
PasJIiHBIC 5 D! 3aBUCUMOCTh
BApMAHTEI pewerys | PAHTa. BasuCHbIi MHHOD.

i JluHeiiHas 3aBUCUMOCTh eHCTBUS 4-0OT3
npoOIeMHO 5 Haxoxxnenne panra A 4-3T3
cutyanuu (3agaun), | CTPOK (CTONOLOB) MATPHIIBL. —
pazpabareiBaeT 16 CrcTenbl CucTteMbl THHEHHBIX 4-0T3

o anreOpandecKux 4-3T3
o 1 JIMHCHHBIX alredpanteckix ypaBHI;HI/Iﬁ OcCHOBHBIE 3HaHuA
peanmsalin ypaBHeHHH. OCHOBHEBIE .
HOHATHA. MeTOoIbI
noHsATHsL. MaTpuyHas
pEelIeHHsT CUCTEM
3aIMCh CUCTEMBI. Y CIIOBUE o
YpaBHEHHI.
COBMECTHOCTH CHCTEMBI
Pemenue cuctem 4-0T3
(reopema Kponekepa — N Ymenus
YpaBHEHHH METOAOM 4-3T3
Kanennu). Pemienue cucrem
YpaBHCHHU MAaTPUIHBIM Kpamepa
Pemenue cuctem . 4-0T3
METOJIOM | 110 (hopMyiam o [HeiicTBus
Kpawmepa YpaBHEHHH C IOMOIIBIO 4-3T3
) 00paTHO MaTpHIIB!
1.7 UccnenoBanue u AnroputMm Merona Y 4-0T3
peleHre HeOJHOPOAHBIX I'aycca 4-3T3




Tema Konugectso
Wnpukarop N XapakTepucTuka
OCTIIKEHUS B cooTBeTcTBHH ¢ PTI]] CogepxaTenbHblii COCPKATEIBHOTO TECTOBBIX
KOMITCTEHIIH (C COOTBETCTBYIOIIUM JJIEMEHT eMeHTA 3aJJaHuH,
HOMEPOM) Tuns! T3
CUCTEM JIMHEIHBIX Pemenue cuctem metona 4-0T3
anreOpandeckux ypaBHeHuil | 'aycca 4-3T3
meroqoMm ['aycca. basuchsie Ymenus
pemrenust. CHCTEMBI
JTUHEWHBIX anredpamdeckux | Haxoxxnenue 6a3sucHBIX
YpaBHEHHH B 9)KOHOMHKE PpEIIeHHA. 4-0T3
HenctBus 4-3T3
1.8 Cucremsl THHEHHBIX [onsTHE NCTEMBI 4-0T3
OJIHOPOJIHBIX JIMHEWHBIX OJJTHOPOIHBIX 4 —-3T3
anredpanvyecKknx ypaBHEHUH. | ajareOpandecKux Snanme
COBMECTHOCTh OTHOPOJHBIX | YpaBHEHUH.
cucreM. ®yHnamenTtanbHast | COBMECTHOCTh
cucTeMa peleHHUH. OJIHOPOJHBIX CHCTEM.
Haxoxnenue YMeHnus 4-0T3
(dbyHIaMeHTaIBHOU 4-3T3
CHCTEMBI PeUICHUN
Pemenne cucrembl 4-0T3
JIMHENHBIX OAHOPOIHBIX . 4 -3T3
anreOpandecKux Heticteua
YpPaBHEHHI
1.9 Monens JIeonTheBa ITousiTue Monenn 3HaHue 4 -0T3
MHOTOOTPacIeBON JleontbeBa 4-3T3
SKOHOMHUKH (0aIaHCOBBIN
aHaJU3), OCHOBHBIC MMOHSATHS, Haxosxiqienue Bexropa . 4-0T3
ompeeNeHN. BaJIOBOI'O BBIILYCKa HenctBus 4-3T3
IIpogyxTuBHBIE MOAETH Haxosxzaenue exropa
JleontseBa. Mojens KOHCHHOrO HPOAYKTa
DPABHOBECHBIX I1EH ITpoBepka maTpuIl Ha VMeHMS 4-0T3
POAYKTUBHOCTD 4-3T3
2.1 'eomeTpudeckue ITonsarue BexTopa 3HaHue 4-0T3
BEKTOPBI, OCHOBHbBIE 4 -3T3
omnpeneneHus. JInHeitHbIE Brranciienue mummHBL 4-0T3
OIepalvy HaJl BEKTOPaMHU B | BEKTOpa, KOOPJAUHAT Ymenus 4-3T3
TeOMETPUYIECKOH (hopMe U BEKTOpa
KOOPAUHATHOH (opmax. BoinonHenue TMHERHBIX 4-0T3
Hampasinsitomne KocuHychbl onepauui Haz 4 —-3T3
BCKTOpa. YMHOXEHUE BEKTOpaMu
BEKTOPOB. Beruucienue Ymerus
IIPOU3BENIEHUI BEKTOPOB B
KOOPJMHATHOM hopme.
2.2 IloHsiTHE N-MEPHOTO ITonsaTue n-MepHOTO Snanme 4-0T3
apu(pMETHYECKOro BEKTOpa. | apu(hMEeTHUECKOTO 4-3T3
Omnepauuu HaJ BEKTOPAMU. BEKTOpa
JIuneitHOE MPOCTPAHCTBO. Onepauuu Hajg 4-0T3
YMmenus
Pa3smepHoCTB, 6a3uc, BEKTOpaMu 4 —3T3
pazioxeHue 1o dasucy, [Iposepka 0Opa3yroT VMeHus 4-0T3
MaTpHla nepexoaa BEKTOPBI Oa3uc.. 4 -3T3
2.3 EBknnaoBo ITonsarue BKIUI0OBA 3Hanue 4-0T3
IIPOCTPAHCTBO. IPOCTPAHCTBA. 4-3T3
OpTOFOHaJ‘ILHHﬁ u OpTor()HaﬂI,HHf/j u Y. 4 —-0T3
OPTOHOPMHPOBAHHBIN 6a3UC. | OPTOHOPMHUPOBAHHBIN 4-3T3
OKOHOMHUYECKHH MpUMep Ha | Gasuc
OpPTOrOHAJILHOCTH BEKTOPOB. HpoBepKa Ha 4 —-0T3
OpTaroHaJIbHOCTh Ymenus 4 -3T3

BEKTOPOB




Tema Komnuuectso
Wnpukarop N XapakTepucTuka
B cootBeTcTBUU ¢ PIIJ] CogepxaTenbHblii TECTOBBIX
JIOCTHXKEHUS COJIEPKATENBHOTO .
(C COOTBETCTBYIOIIUM JJIEMEHT 3aJJaHHH,
KOMICTCHITHH 9JIeMEHTa
HOMEPOM) Tuns! T3
2.4 TloHsiTHE TUHEMHOTO Haxoxaenue 4-0T3
omneparopa. Marpuua COOCTBEHHBIX 3HAYCHUI 4 -3T3
JIMHEHHOTO omeparopa. U COOCTBEHHBIX YMmenus
JleicTBHS HaJl THHCHHBIMU BEKTOPOB JIMHENHOTO
oreparopamu. COOCTBeHHBIE | omepaTopa.
3HAYEHMS U COOCTBEHHEIE Haxoxnenue 4-0T3
BEKTOPBI TMHEHHOTO COOCTBCHHBIX BEKTOPOB VMeHIs 4-3T3
onepatopa. JIuneitnast HEOTpPULATENIbHBIX
Mozens, oOMeHa (MoeITh MaTpHIL ,
MEXIyHapOIHOH TOProBiy). | HaxoxaeHue uucia u 4-0T3
CoOCTBEHHBIE BEKTOPHI BekTopa Opobennyca 4 —-3T3
HEOTPHIATCIHHBIX MATPHUIL
TeopeMa Opobenunyca- .
(teop p Y JenicTBus
IIeppona; uncno u BEKTOp
®dpobennyca, UX CBOWCTBA;
MIPOAYKTUBHOCTH
HEOTPHUIATESIHHBIX MAaTPHII).
2.5 KBagpatuansie GopMBbI [lonsTre kBaapaTUUHOMN 3nanme 4-0T3
(ompenenenue, MaTpUIHAS ¢dopmbl. MaTpura 4-3T3
¢dopma 3ammcy, KBaJpaTUIHON (hOPMBI
KaHOHHWYECKHUU BHUJI, 3aKOH Onpenenenue 4-0T3
WHEPLUHH KBAAPATUYHBIX 3HAKOONPEIEIEHHOCTH 4 -3T3
(hopM, MOJIOKHUTEITBHO U (TIOTIOKUTENBHO WIIN YmeHue
OTpHULIATEIBHO OTpHUIIATENBHO
oTpeJieIeHHbIe OIpeieIeHHON)
KBajzipaTuiHble GopMBbl, KBaJipaTuuHble (HOPMBI
kpuTepuii CHIbBECTpA). HaxosxneHue 4-0T3
3HaKOOMPEIETICHHOCTH 4 -3T3
(TIOTIOKUTENBHO WIIN .
JleiicTBus
OTPHIIATEIEHO
OTIpeIeIICHHON)
KBaJ[paTHYHBIC (POPMBI
3HaHue 2-0T3
2.6 [IpssmoyronbHas cuctema
Buns! ypaBHeHus 2-3T3
KOOpAHMHAT Ha IUIOCKOCTH L
. IIPSIMOU Ha IUIOCKOCTH YMmenus 2-0T3
(mpocreiimue 3amaun). 2~ 3T3
[NonspHBIE KOOPIUHATEL.
p pAHE Bsaumnoe nosoxxenue 4-0T3
YpaBHeHue npsiMoit Ha 3HaHue
MPSIMBIX. 4-3T3
IUTOCKOCTH (pa3iInyHbIe
BEIEL YDABHCHHA IPAMOf Haxoxnenne yrioBoro 4-0T3
’ k03¢ duIHeHTa TIPSIMON 4-3T3
pacCTOsIHHE OT TOYKH JI0
o Ha IJIOCKOCTH, yria
TPSIMOM, YTOJT MEXKTY
MEKY IPSIMBIMH, Ymenus
OPSMBIMU, YCITOBHS
MIPOBEPKA yCIOBUS
MapajuieIbHOCTH H
MapaieabHOCTH U
MIEPIICHANKYIIPHOCTH
MEePICHANKYIIPHOCTH
TIPSIMBIX
MPSIMBIX
[TonsiTne cucteMsl 4-0T3
2.7 llpumenenue N 3HaHue
. JIMHENHBIX HEPABEHCTB. 4-3T3
AHAJTUTHYCCKON T€OMETPUH B
P Pewenue cucrembt YMmenus 4-0T3
SKOHOMHUKE. .
N JIMHEHHBIX HEPABEHCTB. 4-3T3
I'eomerpuueckuii cMbICT
. IIpumenenue 4-0T3
CHCTEMBI JITHEHHBIX . .
AHAJIUTUYECKON HeiictBue 4-3T3
HEPaBEHCTB.
reOMETPHUH B SKOHOMHUKE
2.8 [1nockocTh B 3HanMe 2-0T3
npoctpancTBe. PaccTosHue Bunger ypaBaeHus 2-3T3
OT TOYKH JIO IIJIOCKOCTH. pr{MOﬁ B ITPOCTPAHCTBE Ymenust 2—-0T3
B3auMHOE MOJI0KEHHE 2-3T3
miockocteit. IIpsmas B 3uaHne 2-0T3




Tema Komnuuectso
Wnpukarop N XapakTepucTuka
B cootBeTcTBUU ¢ PIIJ] CogepxaTenbHblii TECTOBBIX
JIOCTHKECHUS COJIepPKaTeIbHOTO .
(C COOTBETCTBYIOLIUM JJIEMEHT 3aJJaHHH,
KOMICTCHITHH JJIeMEHTa
HOMEPOM) Tuns! T3
npoctpaHcTBe. Bzaumnaoe Buse! ypaBHeHUs 2—-3T3
TOJIOKEHUEC NIPSAMBIX, IUIOCKOCTH U B VMeHust 2—-0T3
HpHMOﬁ " IIJIOCKOCTHU U B IIPOCTPAHCTBE 2-3T3
TpOCTpaHCTBE B3auMHoe nonoxeHnue 4-0T3
IJI0CKOCTEH 4 -3T3
Ymenus
B3aumHoe nosoxxenue
MPsIMON U IJIOCKOCTH U B
MIPOCTPAHCTBE
[onsATHE KPUBBIX 4-0T3
3HaHne
BTOPOTO TOPsAKA 4 —-3T3
Kanonnueckue 4-0T3
2.9 Kpussie BTOpOTO YpaBHEHHSI KPUBBIX 4-3T3
TTOPSIAKA: AILIHIIC, BTOPOTO TOPSIIIKA: 3HaHne
OKpY>KHOCTB, THIIepOoIa, AIUTHIIC, OKPYKHOCTB,
napabosa runepboJia, mapadona
eoMeTpuuecKoe MeCTo 4-0T3
JenictBue 4 -3T3
TOYEK
Hroro 3a 1 cemec 204 -3T3
P 204-0T3

CTpyKTypa TecTOBBIX MaTepHaJIOB 110 JMCHUILIMHEe « MaTemaTuka» 3a 2 ceMecTp

Tema Konunuectso
MNupukarop XapaKkTepHucTuka
B cootBeTcTBUHU ¢ PIIT]] o TECTOBBIX
JOCTHKEHHSA ConepkaTeIbHBIN 3JIEMEHT | COJEpP)KAaTEIbHOTO .
(c COOTBETCTBYIOLINM 3aJjaHuid,
KOMITETEHIINU 3JIeMeHTa
HOMEPOM) tunsl T3
3.1 ITonsTue IlonsTe MHOXKECTBA 4-0T3
MHOXecTBa. UncI0BbIe ITonarue nunTepBana, 4-3T3
MHOY€ECTBa. DJIEMEHTHI a0COJIFOTHOM BEJIMYHMHBI
anreOpbl MHOYKECTB.. JIEHCTBUTENIFHOTO YHCIIA,
[MonsiTue GpyHKUIMHM OHOH | OKPECTHOCTH TOYKH. 3HaHUe
VK-1.1 MIEPEMEHHOM, 00JIACTh [MonsaTne QpyHKINH OTHON
AHau3upyer oTpezieTIeH st U 001acTh MIEpEeMEHHOM.
POGIEMHYIO 3HaYCHHUH (PyHKINH. INonsATHE 2neMeHTapHON
cuTyauuo (3axauy) Crioco0bI 3agaHns ¢ynkyun. HesiBHbIE,
¥ BBUICIISIET ee ¢ynkin. OCHOBHBIE CJIOKHBIE (DYHKITHH.
0a3oBEIE CBOMCTBA DyHKLMIA. OcHOBHBIE CBOMCTBA
COCTABIIAIOLIKE. O6parnas (yHKIuS. GyHKIMi Vmenus 4-0OT3
®opmyupyer [TonsTHe 3€MEHTApHOM 4-3T3
MaTeMaTHIECKYIO dynkuuu. Hessrbie, Onepauun Haj Teiictsus 4-0T3
noCTaHOBKY 3ajaun, | COKHBIE QyHKUMH. MHOKECTBAMH 4-3T3
Paccmarpusaer 32 Hpenen 4-0T13
pas3uyHbIe $ynkium, Omnpenenenue npeaena 3HaHMe 4-3T3
BApMaHTHI pemenns | OAHOCTOPOHHHUE NPENENEL, | dyHKimn
npo6neMHoOM CBOMCTBA HPE/ICIIOB. BecKOHEYHO Masble 1 4-0T3
cutyauuu (3a/1a4m), BeckonedHo Marsie 1 0eCKOHEUHO 6OJIbLINE 4 -3T3
GeckoHeuHO OoJbIINe Ymenus
paspabatrbiBaeT (YHKIMH, CBS3b MEXKIY
ATTOPHTMEL WX (hyHKIMK (OnpeaeneHue, HYMIL
CBOHCTBA, CBS3b MEXIY
peanu3anuu Haxoxxznenue npenena 4-0T3
6eCKOHEYHO OOIBITIMH U H . 4373
GECKOHEYHO MaIbIMU bynxuan. Haxoxnerue HeiicTus -
(byHKLIUAMY, CPaBHEHUE [IEpBOTO 1 BTOPOTO
6ECKOHEUHO (yHKLHY). 3amevaTeNbHbIEX IPE/EIIOB.
3.3 HenpepsIBHOCTB HenpepsBHOCTS hyHKITHH B 4-0T3
(GyHKIMH B TOUKE. touke. Knaccugpukanus 3Hanue 4 -3T3
Kiaccudukanms rouex TOYEK Pa3phIBA.




Tema Konngectso
MNuauxarop XapaxkTepucTuka
B cooTBeTcTBUH ¢ PIT]] o TECTOBBIX
JOCTIDKEHUS ConepkaTeIbHBIN 2JIEMEHT | COJEepIKaTEeIBHOTO .
(c COOTBETCTBYIOIIUM 3a/laHuH,
KOMITETEHIINN J/IeMeHTa
HOMEPOM) tunst T3
paspeiBa. CBoiicTBa HccnenoBanue QpyHKINM Ha VMeHus 4-0T3
HeIpepbIBHBIX (HYHKIUI. HENpPEePhIBHOCTh 4 -3T3
HenpepsiBHOCTB . _
Pepe! 3anada 0 HENPEPHIBHOM JleficTBus 4-0T3
‘JPYPEKHHH Ha OTpE3Ke, HAYHCIICHNUH TPOIIEHTOB 4 -3T3
CBOMCTBa
34 Omnpenenenue OrnpeneneHue Mporu3BOTHOM. 4- 0OT3
IIPOU3BOJHOM. I'eomerpuueckuii u EY. 4-3T3
I'eomerpuueckuii u MEXaHUYECKUH CMBICIT
MEXaHUYECKHH CMBICI MPOU3BOJIHOH.
IIPOM3BOJHON. YpaBHeHUE | BrruucieHue mpou3BoaHON 4-0T3
KacaTeNlbHOH K rpaguky 1o popmynam 4-3T3
¢yaknun. Pacger muddepeHnnpoBaHUSI Ymenns
MPOU3BOIUTENEHOCTH
TpyZa B 3aJaHHBII MOMEHT
BpPEMEHH. 3aBHCHMOCTh
MEKIy HETIPEPBIBHOCTBIO | Pacyer 4- 0OT3
yHKIMH 1 MPOU3BOJUTEIBHOCTH TPy 4-3T3
A epeHIHPYEeMOCTHIO. B 3aJIaHHBIA MOMEHT
OcHOBHBIE NIpaBUIa U BPEMCHIA.
(hopmyuisl JeiicTus
muddepeHunpoBanus.
[IpousBonHas cioxHON
(hyHKIIHMH, 0OpaTHOM
¢ynkn. [IponsBoaHsle
BBICIINX TOPSAKOB.
35 Omnpenenenue [onstne muddepenmuana 4-0T3
muddepeHmrata (YHKINH, €TO CBOHCTBA. 4 -3T3
(hyHKIIMH, €TO CBOWCTBA. DKOHOMHUYECKHUH CMBICI 3HaHue
DKOHOMHYECKHAHN CMBICTT MIPOU3BOJHOM
MIPOU3BOJHOM
(mpuMeHeHue Haxoxnenue anacTu4HOCTH 4- 0OT3
YMenus
NPOU3BO/IHBIX B GyHKIUHR 4 -3T3
3KOHOMHMYECKOM aHANN3E). | BRMUCIIEHHE PUOIMKEHHBIX . 4-0T3
o HeiictBust
OnacTuaHOCTh QyHKIUH, 3HA4YE€HHH , TOTYy4aeMBbIX C 4 -3T3
€e CBOIMCTBa. nmoMoIeio auddhepeHmana
3.6 Hccnenosanue HccnenoBanue mmoseneHus YMeHue 4-0T3
(hyHKIHH ¥ TOCTPOCHHE byHKIHH 4-3T3
nx rpadukoB .OTbICKaHNE
HauOONBIIEro U AcuMITOTHI rpaduka YMmeHne 4-0T3
HAMMEHBIIIETr0 3HaueHUH GyHKIMK 4-3T3
(GyHKLIMY Ha OTpE3KE. OTbICKaHuE HAUOOJIBILETO U 4-0T3
HavMEHbIIIET0 3HaYeHUN HevictBus 4 -3T3
(YHKIMHU Ha OTpE3KE.
3.7 OyHKIMS [Monsitue QyHKIUM 4-0T3
HECKOJIBKUX [IEPEMEHHBIX. | HECKOJIBKUX NIEPEMEHHBIX. Snanne 4 -3T3
DyHKIUY BYX IlonsaTue nuHUK U
MePEeMEHHBIX MTOBEPXHOCTH YPOBHSI.
ompeneneHue GpyHKIuH, 4-0T3
Onpenenenue JIMHUY U Ymenue
MOHSTHE 00J1aCTH 4 -3T3
MIOBEPXHOCTH yPOBHSI.
OIpEeNIeNeHNUs, MHOKECTBA
3HaueHMH, rpaduueckoe
npencrasienue. [onaTue | Haxoxnenne muamm u Tlei 4-0T3
eificTBuA
JIMHHAA W MIOBEPXHOCTH HOBEPXHOCTH YPOBHSL. 4 -3T3
YpOBHSL.
3.8 Omnpenenenne [Tousarue 4dacTHOM 4-0T3
YaCTHOM IPOU3BOAHOMN MIPOU3BOTHON (PYHKIINU 3HaHue 4-3T3

(hYHKIIMY HECKOJIBKHX

HECKOJBKUX NMEPEMCHHBIX.




Tema Konngectso
Hnpuicatop B cooTBeTcTBUM ¢ PII]] XapaxTepucTika TECTOBBIX
JOCTIDKEHUS CopeprkaTenbHbIN 37IEMEHT | COJAep’KaTeIbHOTO .

KOMIICTEHIIH (c COOTBETCTBYIOIIUM SeMeHTA 3a/laHuH,
HOMEPOM) tunst T3
HEPEMEHHBIX. Onpenenenue rpaJueHra 4-0T3
Juddepenunponanue (YHKIMUY ¥ pOU3BOJHOM 11O YMerue 4-3T3
HESIBHO 3a/1aHHBIX HalpaBJICHUIO.
dymximi. JacTrbie HaxosieHue 4acTHOM 4-0T3
MPOU3BOJHBIC BBICIINX HPOU3BOHOM (QyHKIMH TeiicTus 4 -3T3
nopsaKos. [IpousBonnas | peckonpkux nepeMeHHSIX.
10 HAIPaBJICHHUIO.
I'pagueHTt, ero cBoNCTBa.
3.9 OKcTpeMyM OkcTpeMyM (QYHKIHA Snanme 4-0T3
(DYHKIIMH HECKOJIBKUX HECKOJIbKUX NIEPEMEHHBIX 4 -3T3
MIEPEMEHHBIX OIIpE/IeJICHUE TOUKHU 4- 0OT3
(ompeneneHue TOUKU JIOKaJJbHOTO MakcumMyma u VMeHe 4 -3T3
JIOKaJbHOIO MAKCUMYMa U | MUHMUMyMa (QYHKLIUY;
MUHIMYyMa (QyHKIHT; HEOOXOIUMBIE 1
HEO0OXOoANMBIE U JIOCTATOYHBIE YCIOBHS
JIOCTaTOYHBIC YCIOBHSI.) Haxoxnenue skcTpeMyma 4-0T3
Y CnoBHBIN 3KCTPEMYM (YHKIIMH HECKOIBKHUX . 4-3T3
Gynkmu aBYX EpEMEHHBIX Heiictaun
MePEMEHHBIX, METO]T
MHOXuTenei Jlarpanxa
4.1 TTonsatue Onpenenenue 4 -0T3
epBOOOpa3HON GYHKIUU. | HEOIPEAeIICHHOTO Snanme 4 -3T3
Omnpeneneane MHTETpaja, ero CBOMCTBA,
HEOTIPEICICHHOTO T€OMETPHUUYECKHUI CMBICIL.
WHTETpaJa, ero CBONCTBA, HenocpencrsenHoe 4-0T3
TE€OMETPHUYECKHUI CMBICII. HHTETPUPOBAHME VyeHHE 4-3T3
TaOnu4yHbIe HHTETPATIBI. IIpumenenue merona
OCHOBHBIE METO/IBI 3aMeHBbl IepEeMEHHON
MHTETPUPOBAHUS MeTto/ 3aMeHbI 4-0T3
MEPEMEHHOM, METO TeiicTue 4 —-3T3
HHTETPUPOBAHUS 10 YaCTAM
WurerpupoBanue
panMoHaJIbHBIX JpOOeH.
4.2 [Tonsitue ®opmyna HetoroHa- 4-0T3
HUHTETrpajibHON CYMMBI. JleitOnma. 3amena 4 -3T3
[lonsTue onpeneneHHOro MEPEMEHHOI B 3HaHue
MHTETpaja, ero OTIpeZIeTIeHHOM HHTErpaie.
TeOMETPUYECKUN U WurerpupoBanue mo
SKOHOMHYECKHH CMBICII. JacTAM.
JocrarouHoe ycnoBue
CyILECTBOBAHUS Onpenenenue MeTona Vere 4-0T3
OTIPEIENEHHOTO WHTETPUPOBAHUS 4 -3T3
unterpana. CBoiicTa Brraucnenne 4-0T3
OIIPEEIIEHHOTO OIpEe/IeJIECHHOT0 HHTErpaia 4 -3T3
unTterpana. Teopema o
cpenneM. OnpeneneHHbIi
MHTETpaJ] KaK (QYHKIHS
BEPXHETO MpeJena. TleiicTaus
®opmyna HeroToHa-
JletibHuua. 3amena
MepEMEHHOH B
OTIpe/IeIEHHOM HHTeTpare.
WHTerpupoBanue 1o
JacTsIM.
43 Heco6cTBenHsIe HecobGcTBenHble nHTETpansl | 3HAHHE 4-0T3
HMHTETPaNIbI IEPBOTO U MIEPBOTO W BTOPOT'O poja 4-3T3
BTOPOrO poja Omnpenenenne pojaa 4-0T3
(HecoOCTBEHHbIE MHTErpaja Yense 4-3T3




Tema Konngectso
MNuauxarop XapaxkTepucTuka
JOCTIDKEHUS B cooTseTcTBHH C PIIJT CopeprkaTenbHbIN 37IEMEHT | COJAep’KaTeIbHOTO TecToBbIx
KOMIICTEHIIH (c COOTBETCTBYIOIIUM SeMeHTA 3a/laHuH,
HOMEPOM) tunst T3
UHTETpasbl ¢ Haxoxnenue 4-0T3
0OeCKOHEUHBIMH HEecOOCTBEHHBIX HHTETPAJIOB 4-3T3
npenenamMmu (uccnenoBaHue Ha
HMHTETPUPOBAHUS, CXOJIMMOCTB) TeitcTsus
HECOOCTBEHHBIE
MHTETPAJIbI OT
HEOTPAHNYCHHBIX
byHKIINH]).
4.4 TeoMeTpuieckne DOopMyITBl BEIYHACICHUS
TIPHIOKCHUS TUTOIIAICH TUTOCKHUX (QHUTYP 3HaHue 4-0T3
OIpeNIeNIeHHOT0 HHTerpana | (reoMeTpudyecKkue 4 -3T3
(BBIUMCIIEHUE TUTOMIAICH MPWIIOKEHUS
IUIOCKUX (QUTyYD). OIpeIeIEeHHOr0 HHTErpaa)
DKOHOMHYECKHE Haxosxnenue cpensero 4-0T3
MPUIOKECHUSA BpEeMEHHU (IKOHOMHYECKHE TleiicTaue 4 -3T3
OTIpeNIeTIEHHOTO MPUIIOKEHUS
HHTETpaa. OIIPEJICTICHHOTO HHTErpaa)
BBIYHCIICHUS IIIOIIAaaEH VMere 4-0OT3
IUTOCKUX QUTYP 4 -3T3
JHeiictBue 4-0OT3
4 -3T3
5.1 IlonsiTue Ilonstue 1Y nepsoro Snanme 4-0T3
IudepeHIHaTBEHOTO nopsnaka .Bugsl Y 4 -3T3
ypaBHEHHs], IOPsIIKa VYMeHue 4-0T3
IudpepeHIHaTBEHOTO Omnpenencuane Bupa 1Y 4-3T3
YPABHCHHA, PCLICHUA Pemenus /1Y nepsoro HeictBust
ypaBHEHHUsI, IOHATHE mopaKa 4_0T3
OOIIEro U YaCTHOTO ) 4-3T3
peleHus, UHTeTpaJbHON
KpHUBOH, 3amada Komru.
IlonsTtue
TudpepeHIHaTEHOTO
YpaBHEHHS IIEPBOTO
nopsaka. Teopema o
CYIIECTBOBaHUH U
€/INHCTBEHHOCTH
peuwenus. Peuenue
muddepeHIraTbHBIX
YPaBHEHUH [IEPBOTO
HopsiiKa ¢
Ppa3AeTIOIUMHUCS
rnepeMeHHbIMU. JInHeiHbIe
mudepeHraIbHbIC
YpaBHEHHS IIEPBOTO
HOps/IKa, YpaBHEHUS
beprynnu.
5.2 IonsaTue nUHENHBIX 4-0T3
Juddepennnansaeie OJIHOPOJHBIX 4 -3T3
YpaBHEHHUsI BBICIINX muddepeHmanbHbIX
MOPSIAKOB ypaBHEHHH 2 mopsiaKa ¢
JuddepernnansHere IIOCTOSIHHBIMU Snanne
ypaBHEeHHs, JoImycKatone | kodddummenramu,

MOHMKEHUE TOPsAKa.
JIuneitnble 0HOPOIHBIE
nuddepeHIanbHbIe
YpaBHEHHS C
HNOCTOSIHHBIMU

JIUHEHHBIX HEOTHOPOIHBIX
JY ¢ moCTOSSHHBIMU

Ko dunneHTaMu co
CIieMalIbHOM MpaBoit
YaCThIO




Tema Konngectso
MNuauxarop XapaxkTepucTuka
JOCTIDKEHUS B cooTseTcTBHH C PIIJT CopeprkaTenbHbIN 37IEMEHT | COJAep’KaTeIbHOTO TecToBbIx
KOMIICTEHIIH (c COOTBETCTBYIOLINM SeMeHTA 3a/laHuH,
HOMEPOM) tunst T3
k03¢ dpunneHTamy, OnpeneneHue NpaBoH 4acTH 4-0T3
XapaKTepUCTUIECKOE JUHENHHBIX HEOJHOPOIHBIX 4-3T3
YpaBHEHUE, Y ¢ nocTostHHBIMU Ymenue
(hyHIaMeHTanbHAs KodpdunreHTaMu co
CUCTEMA pELICHUN CIIeUaJIbHOM MpaBoil
OJTHOPOJIHOTO YPaBHEHUS, | YacThIO
omnpeznenurens Bporckoro, | Pemenue
Teopema 00 obmieM i depeHInanbHBIX 4-0T3
PELICHUH JINHEWHHOTO ypaBHEHHH | mopsiaka 4 -3T3
OJIHOPOJHOro ypaBHeHus. | IV, momyckarommx
MOHUKEHUE NopsAIKa
Pemenne nuHeiHbIX
OJTHOPOJHBIX
JII/I(i)CI)epeHMHI/Ia.HLHI)IX JleiicTsis
ypaBHEHHH 2 mopsaka ¢
MOCTOSIHHBIMU
KodpunueHTaMy,
JMHEHHBIX HEOTHOPOIHBIX
JIY ¢ moCTOSTHHBIMHU
KodpunreHTaMu co
CIeUalIbHOM MpaBoil
9acThIO
53 CucreMsl ITonsaTHE CUCTEMBI 4-0T3
JIMHEHHBIX JIMHERHBIX 4 -3T3
nabbepeHImaTbHBIX i depeHnanbHbIX 3HaHUe
YPaBHCHHI. YPaBHEHUU, METO/IbI
Juddeperunansaere peleHus
YpaBHCHWA B OnpeieneHue pereHus YMeHne 4-0T3
9KOHOMHYECKON cHeTeM 4_3T3
JMHAMHUKE. >
Pemmenue cucteM NMHEHHBIX
udpepeHITHaTbHBIX 4-0T3
ypaBHeHuil. icnons3oBanue 4 -3T3
udpepeHITraTbHBIX HeiicTBus
ypaBHEHUH B
HKOHOMHUECKOH THMHAMHKE
Hroro 3a 2 cemectp 192313
192 - 0T3

CTpyKTypa TecTOBBIX MaTEPHAJIOB 0 JUCHHILINHEe « MaTemMaTHka» 3a 3 ceMecTp

Tema KommnuectBo
HNunukatop . XapakTepucThKa
B cooTBercTBUU € PIIJ] CopepxaTenbHbIid TECTOBBIX
JOCTIDKSHUS COZIePKATENBHOTO .
(c COOTBETCTBYIOLIUM JIIEMEHT 3a1aHuH,
KOMIIETEHIIUH SIIEMEHTA
HOMEpOM) tunsl T3
VK-1.1 6.1 OCHOBHBIE TOAXOIBI [ToHsITHE BEPOSITHOCTH 3 4 -0T3
o HaHue
AHammsHpyer K OIPEJEIEeHUIO BEPOSITHOCTH. 4-3T3
poGIEMHY 0 Kraccuyeckoe onpezneneHue oIpeieneHne 4_0T3
curyanuio (3amauy) | BEPOATHOCTH. BEPOATHOCTH CIYHaHHOTO | v/ o 4-3T3
U BBIJIETIAET €€ Kombunaropuka. coObITHA. Teopemsl
6a30BEIE ['eoMeTpHUECKOE ONPENIENIEHHE | CIIOKEHHS M YMHOKEHHS
COCTABJISIOIIIE, BEPOATHOCTH. Anrebpa BEPOSTHOCTEI.
dopmyHpyeT coOBITHIL. gepOHVTHOCTL T — 4— OT3
MaTeMaTHIECKYHO CYMMBI COOBITHH. BEPOSTHOCTEH TleiicTaus 4-3T3

MOCTAHOBKY 3a/1a4H.

PaccmarpuBaer

3aBHCUMOCTH COOBITHI.
Y cn0BHBIE BEPOATHOCTH.

CITy4alHBIX COOBITHI




pa3iIu4YHBIC
BapHAaHTHI PEIICHUS
poOIeMHO
CUTyaIH (3a1a4n),
pa3pabaTbIBacT
ITOPUTMBI UX
peanuzanuu

6.2 BeposTHOCTB BeposTHOCTB 4-0T3
MIPOM3BEACHUSI COOBITHI. MIPOM3BEACHUSI COOBITHH. Snanme 4-3T3
dopmyJsia NOJIHON [TonsaTHe nonHoOU
BEPOSITHOCTH 1 (POPMYJIBI BEPOSTHOCTH.
baiieca. IIpumenenue Teopemsl 4-0T3
YMmenus
CJIOKECHUS U YMHOKEHUS 4-3T3
BEpPOSATHOCTEN
Brruucnenue 4-0T3
BEPOSATHOCTEH 1O . 4-3T3
o JleiicTBust
(dopmye oTHOMH
BEPOSATHOCTH U popmyIre
baiieca.
6.3 PazHoBHIHOCTH [MonsaTne QpyHKIIH 4-0T3
CITy9aifHBIX BEJIHIHH. IUIOTHOCTH, OCHOBHBIX 4-3T3
PacnpeneneHue BeposTHOCTEN | YHCIOBBIX
JIUCKPETHOH CIly4aliHOI XapaKTEPUCTUK
BEIUYMHBL. bBUHOMUaNbHBIN JIUCKPETHOU U 3HaHUe
3aKOH pacupeneieHus, HEIPEPbIBHOU
¢dopmyna bepuyu. CITy4aifHbIX BEJIMYHUH.
Pacnpenenenue Ilyaccona. [Tonarue OyHkMA
I'eomeTpuueckoe pacnpeaeneHus
pacnpenenenue. OyHkuus OrnpeneneHue 4acTHOTO 4-0T3
pacnpeneneHus. 3aKOHa pacnpeaeaeHus YMmenus 4 -3T3
JCB
Pemenue 3anaq no 4-0T3
dopmyne Beprym HetictBus 4-3T3
6.4 HenpepeiBHble [onsatus HCB 4-0T3
CcllyyaiiHble BEJIMYUHBbL, SHanne 4 -3T3
E:()THOCTI’ BEPOATHOCTH, I'eomeTpryeckuil Bun VMeHus 4-0T3
POATHOCTD NOMANaHUs B (GYHKIUH TUIOTHOCTH U 4 -3T3
uHTEepBall. PaBHOMEpHOE pacripenenerns HCB
PacTIpC/ICIICHHC. Haxoxnenue 4- OT3
IlokazarenbHoe
BEPOATHOCTH MONANAHAS | TejicTRus 4-3T3
pactpezienetue, ¢byHKIHSA B HHTEpBAT
HaJIEKHOCTH.
6.5 MaremaTnueckoe Uucnossie 4-0T3
0KHJAHUE U JUCTIEPCUs XapaKTePUCTUKU 4 -3T3
CIy4YailHON BEIMYUHBI. CIIy4YalHbIX BEJIMYUH
CBoiicTBa YHCIIOBBIX (MaTteMaTH4YeCcKOE 3HaHue
XapakTepucTuk. HauanpHble 1 | oXugaHue, AucIepcus,
LEHTPAIbHBIE MOMEHTHI. MOMEHTBI, MOJ1a,
UuncnoBsle XapaKTePUCTUKU MeIMaHa).
Pa3JIMYHBIX pacIpeesIeHU: OnpenesneHe YUCIOBbIX 4-0T3
OMHOMMAIBHOTO, XapaKTEPUCTUK Ymenna 4-3T3
IIyaCCOHOBCKOTO, pacnpeneneHuit
PaBHOMEPHOTO, HaxosaeHne 0CHOBHBIX 4- 0OT3
MOKA3aTeIbHOrO. YHCIIOBBIX 4-3T3
XapaKTEPUCTHUK JeiicTBus
JIUCKPETHON U
HETPEPBIBHON
Clly4aiiHbIX BEJIMYUH
6.6 HopmanbsHoe Ionsarue HopmanpHblit 3HaHue 4-0T3
pacnpenenenue. OyHKIUSA 3aKOH paclpeneacHus 4 -3T3
Jlannaca. BeposiTHOCTB OmnpeneneHre YUCI0BBIX VMeHus 4-0T3
MOMNAJaHus HOPMaJIbHOM xapaBKkepucTHK, Kpusas 4-3T3
CIly4aiiHO BEJINYHMHBI B laycca.
3a7laHHbIH HATEpBal. [IpaBmwio | Beruucienue 4-0T3
TPEX CUrMa. BEPOATHOCTEN HeiictBus 4-3T3

[IOTIa/JaHUsl B UHTHPBAJL.
[IpaBuiio Tpéx curma




6.7 Bsenenue B IonsTHe 0 Teopeme 4-0T3
npeenbHble TeopeMbl Teopun | bepHynnu u 3akone 3HaHue 4-3T3
BEPOSATHOCTEHN: MIOBEACHUE OOJIBIINX YHCEIL.
cpemHero apuMETHISCKOTO. UcnonszoBanue 364 4-0T3
OTHOCHTEIbHAS YacTOTa 4-3T3
coObitust. [ToHsTHE O TEOpeMe VMeHus
beprymnu n 3akoHe 6ONIBIINX
uncen. [lonarue o
LEHTPaJIbHON NpeaeIbHON
TeopeMe. JIokanbHas U HaxoKaeHne B 4 0T3
MHTErpajibHas GopMyIsI BEPOSITHOCTH, UCIIOJIb3YS Aetictena 4-3T3
Jlamnaca. 3B4
6.8 CucteMsl ITonsaTHe cucTeMsl 4-0T3
. . 3HaHue
JIICKPETHBIX CIIy4alfHBIX CITy4alHBIX BEJIMUUH 4 -3T3
BEJINYMH. 3aKOH OnpeneneHue 3akoHa 4-0T3
pacIpeleNeHUs CUCTEMBL U pacIpeleNIeHUs] CUCTEMbL | YMEHUs 4-3T3
YCIIOBHBIE 3aKOHBI 1 YCIIOBHBIX 3aKOHBI
pacmpezneneHus. Y CIIOBHBIC pacrmpeneneHus
MAaTeMaTUYECKUE OKUIAHUA U | Haxo)kIeHHne 3aKkoHa 4-0T3
(YHKLUY perpeccum. pacupeneneHus cuctemsl | [leficTBus 4-3T3
1 YCIIOBHBIX 3aKOHBI
pacnpesneneHus
6.9 KoppensuuonHsiit [onsTue 4-0T3
MOMEHT, K03 uIuert KOPPETSIIUOHHBII 3nanme 4 -3T3
KOPPEJSAINH CUCTEMBI. MOMEHT, K03 durpeHT
ITonsaTHe 0 cuctemax KOPPEJSIINY CUCTEMBI.
HEIPEPBIBHBIX CIy4YalHbIX OrnpeneneHne TeCHOThI 4-0T3
YMmenus
BEJINYMH. CBSI3U MEXKIY 4 -3T3
BEIMYMHAMHU
Haxoxnenue 4-0T3
KoppensmmonHoro TleitcTaust 4-3T3
MOMeEHTa, kK03 duiuenra
KOPPEJSINN CHCTEMBI
7.1 [HonsTue o [onstue cayyaitHoro 4-0T3
CITyq9aifHOU (PYHKIIUHU U npouecca. MapkoBckue 4 -3T3
CJTy4aliHOM IIpo1iecce. CITy4JalHbIE MTPOIIECCHI C
MapxkoBckuii mpouecc ¢ JIUCKPETHBIMU 3HaHue
JIUCKPETHBIMH COCTOSIHUSAMH M | COCTOSIHUSIMH, C
JIUCKPETHBIM BPEMEHEM. JIMCKPETHBIM U
Pacnipenenenne BeposiTHOCTEH | HEMPEPHIBHBIM BPEMEHEM
M0 COCTOSIHHUSIM. Onpenenexnue VYMeHus 4-0T3
CrampioHapHoe CIIy4aifHOTO Tporecca 4-3T3
pacnpeieieHue BEPOATHOCTEN | HaxosxkaeHne MaTpHIbI 4-0T13
COCTOSIHUH. YcioBHe nepexona 4-313
CIly4alHOTO 3ProMIeCKOT0
npouecca. MapkoBckue .
CITy4JalHbIE MTPOIIECCHI C AeiicTaus
JIMCKPETHBIMH COCTOSIHUSIMU U
HETIPEPHIBHBIM BPEMEHEM.
Marpuia HHTEHCUBHOCTEN
MEPEX0I0B.
7.2 Cuctems! ypaBHeHnid | [loHsTHE CHCTEMBI 4-0T3
Konmoroposga. IIpenenbHbiit YpaBHEHUH 3HaHne 4-3T3
CTal[MOHAPHBIN PEKUM, Kosnmoroposa.
3ProJUYeCcKUi Mpoiiecc. Onpenenenne VYMeHus 4-0T3
IMpouecc rubenu u CTaIlMOHAPHOTO peXnMa 4-3T3
Pa3MHOMKEHHUS. Haxoxnenne . 4-0T3
[peneabLHOro Aciictaus 4-3T3

CTAllMOHAPHOI'0 peKuMa




7.3 IIpocreiinue [TonsTue cuctem 4-0T3
CUCTEMBI MaCCOBOIO MaccoBOro 3HaHue 4-3T3
oOcmyxuBanus. [Ipumenenne | oOcIyXUBaHUS
CXEeMBI Ipoliecca ruoenu u CsaoiicTBa npocTeiiero YMmenus 4-0T3
Pa3MHOXKEHHUS K PEIICHUIO MOTOKA 4 -3T3
3agau CMO. Hcnonb3oBanne | HaxosxkneHHE OCHOBHBIX 4-0OT3
OMHOMHAIBHHBIX (OPMYI B [okasareJjei 4-13T3
3ama4e o 3aMkHyTol CMO 6€3 | sdpextusnocts CMO HenictBus
OTKAa30B U O)KH/IaHHA.
OpnuokanansHast CMO ¢
HEOTPaHMYECHHON 0YepebIO.
8.1 Bribopka. [onsTHe remepanpHas 4-0T3
CraTucTudeckoe COBOKYITHOCTB, BRIOOpKA. 4-3T3
pacnpeznenesue. [Monuron. I'mcrorpamma. | 3HaHue
pacrpeieneHus 1o
BEIOODKE.
OrnpeneneHue 4acToT. Ymenus 4-0T3
4 -3T3
Haxoxnenue yactoTt u JeiicTBus 4- 0T3
OTHOCUTEJIBHBIX YaCTOT 4-3T3
8.2 Toueunsle ITonsaTue Toueunas 4-0T3
CTATUCTUUECKHE OLICHKU. oneHka. [Tonsitue 3nanme 4 —-3T3
WurepBanpHas OLEHKA, €€ MHTEpBaJIbHAs OLICHKA, ¢€
TOYHOCTb M HaJEKHOCTb. TOYHOCTb M HaJEKHOCTB.
WHTepBanbHas oneHKa Onpenenenue 4-0T3
MaTEMAaTUYECKOTO OKUAAHUSL HUHTEPBAJIbHBIX OLICHOK Ymenus 4-3T3
HOPMAJIBHOTO paclpeie/IeHHs
(OonbuIas 1 Maast BHIOOPKH).
Haxoxxnenue ToueuHbIX JleiicTBust 4- 0T3
OIICHOK 4-3T3
8.3 ITonsTue IlonsaTue 4-0T3
CTaTUCTUYECKOM TUIIOTE3bI. CTaTUCTUYECKOHI 4-3T3
I'unoTessl 0 reHepanbHOM runorespl. ['unoressl o
cpefHell HOpMaJIbHOTO reHepaJIbHOW cpeaHel 3HaHme
pacmpezeneHus, O paBeHCTBE HOPMaJIEHOTO
JIBYX T€HEepaJIbHBIX CPEITHHX. pacmpezneneHus, o
OMnupHuveckue u paBEHCTBE JIBYX
TEOPETHYECKHE YacTOTHI, reHepaJIbHbIX CPEJHUX
TUIOTE3a O BUIE 3 OrnpeneneHue KpuTepust VMeHns 4-0T3
pacnpeneseHus, KpuTepui [Mupcona 4-3T3
cornacus Ilupcona.
IIpoBepka HenictBus 4-0T3
CTaTUCTHYECKHUX THIOTES. 4-3T3
8.4 KoppensmumonHo- [Monsitue BribopouHstit 4-0T3
PErpecCUOHHBIN aHaIU3 KO3 PHUIUCHT JTHHEHHOM 4-3T3
JTAHHBIX. MeTO/1 HANMEHBIINX | KOPPENSIHNH
KBaJpaToB. Y paBHEHUS ITpoBepka runoTE3HI 0 4-0T3
perpeccumu. 3HAYUMOCTH 4-3T3
ko3¢ punnenTa
JMHENHOU KOppemsiuu
Haxoxnenue 4-0T3
k03¢ punnenTa 4-3T3
JIMHEHMHOU KOppesIUU
UTtoro 3a 3 cemecTp 192 =3T3
192 - OT3
588 —3T3

Hroro

588-0OT3




[Tonnseii kommuiekt ®T3 XpaHuTCsS B DIEKTPOHHON HHGOPMAIIMOHHO-00pa30BaTEIbHON
cpene KpWKT HWpI'VIIC wu oOydaromuiics HMeeT BO3MOXXHOCTH O3HAKOMHUTBCS  C
JIEMOHCTPAIIMOHHBIM BapuaHToM DT3.

Hwxe mpuBeneHbl 0o0pa3ilbl THIOBBIX BapHAHTOB WUTOTOBOTO TECTA, MPEAYCMOTPEHHOTO
paboueit mporpaMMon TUCIUIUIMHBI

Oo0pa3zen TUIIOBOr0 BApUMAHTA UTOTOBOIO TecTa 3a 1 cemectp,
NpeIyCMOTPEHHOr0 padoyeil NpOrpaMMoii 1M CUMILTHHBI

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

1.BribepuTe npaBUIIBHBIN OTBET.

-2 0 2 1 1 =2
-1 -3 -1 -1 -3 -1 1 -3 -1 -1 3 -1
A)(—4 2 —2j B)(4 2 —2JC)(—4 2 —2) D)(—4 2 —2j

2. JlonoixHure

-1 1 3 0o -2 -2
Janbl MaTpuLbl A:( ), B:( ] Cymma A+2B=

Hpe,I[HpI/IHTI/IC BBIITYCKACT 3 BUJa IIPOAYKIIMU UCIIOJIB3Y 2 BH A CbIPbA. HOprI pacxoa0B 3aJaHbl

-y 2 4 3
Matpunen A=
P 1 2

P(2 3).Torna pacxozasl NpeAnpusTUs Ha OCYILLECTBIEHNUE BBIITYCKa TOBApOB, 33/1aBa€MbIX MaTpUIIEH
1

B =| 3 | paBHEI
2

) . CtouMocTh CAWMHHNIBI KAXKI0I'0 ChIPpbA 3alaHa ManHHeﬁ

1 1
3. ObpaTtHas marpuna kK matpuue 4 = (2 4}

HUMECT BU:
4 -1 2 =05 4 1 4 =2
A= B) 4= C) A= D) A=
2) -2 1 -1 05 2 1 -1 1

4. YcTaHOBUTE COOTBETCTBHE MCXKAY 3aaHUAMU U METOAaMU UX BBIITIOJTHCHHA

1.Haiitu panr Matpuisl A) Metog I'aycca
2. Pemuth cucteMy ypaBHEHHS B) MeTon okaliMIISIOIIUX MUHOPOB
3. BerunciauTe onpeaenanuTeb MaTPULIbI C)Meron TpeyroiabHUKA

5. YcraHoBUTE MTOPSIIOK IEHCTBHIA.

Pacnonoxure MaTpulbl B IOPAOKE y6LIBaHI/IH HX PpaHTOB



1 3 1

HA=|2 3 2
1-1 3
1 -4
3 2
2)B=[7 10
5 6
3 -16

2 -3
3)C=
-2 3
6. lomoauTe
2x—4y+z=3,

CyMMa KopHel cuCTeMbl ypaBHEHHI < x — S5y + 3z = —1, paBHa

x—y+z=1.

7. Konn4ecTBO NPOAYKTUBHBIX MAaTPUL PABHO
[ 0,1 05)
08 07 J
1 4 .
[ 0,1 {LSJ
-
2) 08 02

0,1
0,9

8. lomomHUTE.
Jnuna Bektopa AB, rne A(1;4), B(-3;7)paBHa

= o
n L
- —

3)

9.Bb16epuTe npaBUIbHBIE OTBETHI.
B nuneliHoM nmpocTpaHcTBe 33/1aHbl TpU ipeoOpa3oBanust A, B u C:

2x, —5x, = 3x, X, —2x, —4x, x; —5x, —3x,
Ax =|-2x,-3x,—x; |, Bx=| x,—x, =3x; |, Cx=|2x, =3x, +x,
X, +3x, 2x, +3 3x, +x,

BepHbIMU yTBEPKICHUSIMU SIBIISIOTCS:

A) npeobpazoBanue 4 — JMHENHHO, npeoOpazoBanust B u C — HeTUHEWHBIE
B) nuneitHo TONBKO 0JJHO IpeoOpa3oBaHue

C) Bce Tpu mpeoOpa3zoBaHUsl IMHEHHBI

D) Bce Tpu npeoOpa3oBaHus HEIMHEHHbIE

E) nmpeobpazoBanus B u A — nuHeiiHsbl, npeodpazoBanne C — HETMHEHHO



10. Boibepute npaBUIIbHBINA OTBET.
Kaxkwue 3 BexTopa o6pasyioT 6asuc B R 3
A) (1,2,3) ,(5,1,4), (3,6,9)
B) (1,6,-8),(0,5,6),(0,3,2)
0) (2,1,3),(4,2,-1),(6,3,8)

11. CobcTBeHHBIC 3HAUEHUS IMHEHHOTO OTepaTopa PaBHBI:

A)1u10
B)lull
C)-lu-11
D)-1u-10

12. lononHuTe.

11
Yucno Aa Opobennyca MaTpuiibl 4 = (6 ZJ paBHO

13. lononHute

,
L=xy +2xx5 +2x23.
KBanparuunas ¢popma © sBIAETCA

14.YroBo#i ko3 dunmeHT npsimoit 4x-2y=3 paBeH

ONpeAcIEHHON

15. YcTtaHOBHTE COOTBETCTBHE MCKAY YPaBHCHUSAMU U KPUBBIMH BTOPOI'O MMOPAAKA:

2 2

12 Y A) runep6ona
9 16

2.3x*-y* =4 B) snmmnc

3. (x+6)° +(y-1)° =16 C) napabona

D) okpykHOCTb

16. JlononauTe

[TpousBeneHne KOMIUIEKCHOTO yncia z=5+31 Ha CONpPSKEHHOE YHCII0 PAaBHO

17. JononHuTe

Yucno z = 2(c0s% —isin g) paBHO

o v 4 2
18. KonnuecTBo JeHCTBUTENILHBIX KOpHEW ypaBHeHus z +5z° +4 =0 paBHO



Oo0pa3zen THIIOBOI0 BAPUAHTA UTOTOBOI0 TeCTa 3a 2 ceMecTp
Npe1yCMOTPEHHOr0 padoyeil MPOrpaMMoil M CUMILIHHBI

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

1./lanbr mHOXKecTBa A={1,3,5,7,9,11,13,15} u B{3,6,9,12,15}
YCTaHOBHUTE COOTBETCTBHUS MKy ONEPAUSIMHA Ha MHOKECTBAX

1.AUB A) {13,5,6,7,9,11,12,13,15}
2. ANB B) {3,9,15}

3. A\B C) {1,5,7,11,13}

4.B\ A4 D) {6,12}

2. .YcTaHOBHUTE COOTBETCTBHE MY SIEMEHTAPHBIMH (DYHKIUSIMH U UX rpadUKaMH:
1) y=ctgx

2) y=a',a>1,

3) y=log, x,0<a<l,

4) y=x.

/' |'

a) > 0)
F 9
M AL iF / >
V2 z | \
B) 1 1 1 r)
3. lonmomHuTE
2
. X" +3x+5
[Tpenen pynkunu 11m3— paBeH
X—>00 x —_
0, eCJH x <0
2x, ecm O0<x<l
y =
1, ecH 1<x<3
X—2, ecH X >3
4. J1ns pyHKIIH KOJIMYECTBO TOYEK pa3pbiBa paBHO

5. Jlonmomaute
DRacTUYHOCTL GYHKIUH ITPHOIHAKEHHO MOKA3bIBAET, HACKOIBKO % n3MeHuTCs pyHKuus ) = f (x)

IIPY U3MEHEHUN HE3aBUCHUMOM nepeMeHHon X Ha A %. I'ne A=



6. IponsBoanas GpyHkmy paBHa f'(x) = x> —12x, TOraa KOIMYECTBO TOUEK nepernba rpaduxa

(GyHKIMH paBHO
7. JlononHuUTE

. . T
YacTHas npous3BoaHas (QYyHKLIMH z = X~ sin 4y 10 HepeMeHHOM X B Touke M (l;g) paBHa

8. BeiOepuTte npaBUIbHBINA OTBET
Heo0xoanMeble ycaoBus CyIIeCTBOBaHHS IKCTpeMyMa it pyHKuuu z = f(x, ) ...

oo~

>0

:
B) |2
ol

9.YcTaHoBUTE COOTBETCTBUE MEXKY (POpMyIaMu

N

- o~
\Y%
S

=~ R~

<0

1. ®opmyna 1 HaXOKIAECHUS A) J‘ F(x)dx=F(x)+C
HEOIPEIEIIEHHOT0 HHTErpaa

2. ®opMmyiia MHTETPUPOBAHUS 110 YACTSIM B B) Iudv =uv-— Ivdu
HEONPEIEIICHHOM HHTErpaiie b

3. ®opmyna Herorona-Jleitbuuna C) J. f(x)dx = F(b)—F(a)

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

10.BriGepute MpaBUIbHBIN OTBET
9
dx
B onpenenenHom mHTETpae J s BBEJICHA HOBasl NIEPEMEHHAs ! = Jx Torna UHTETpas MpUMET
—VXx
0

BUA:

¢ 21dt + 21dt ¢ tdt tdi
ol el i 0

0=t 0+~ 1 0+~ 1 0+t

11. JononHute

Cpennee BpeMsl, 3aTpay€HHOE HA OCBOCHUE OJHOTO U3JIENIHS B Iepruoj ocBoeHus ot X1 = 100 1o
x2=121 usnenuii B hopmysie t = ax™ , monaras a = 600 (Mun), b = 0,5 paBHO

(OTBET OKPYTIUTE JI0 LIEJIOT0)

+00

12.HecoOCcTBeHHBII HHTETpAN J (x—3)*dx pasen
4

13.BbiGepuTte MpaBUIbHBIN OTBET
dopMyIa BEIUUCICHUS IJI0IAN KPUBOJIUHEHHOMN Tparelui UMEET BUL...

NS = f(x)dx B)S=[[()dx B) S=[(£()=/xDAT)S = [(1(x) = f,(x))dx

14.JlonmonHuTe



\J

Mepa IIJIOCKOI'O MHOX>KECTBaA PpaBHaA T

15. YcraHoBuTe COOTBETCTBUE

1.JTuneiinoe oHOpOaHOE Ay —P(x)y +O0(x)y=0
ypaBHEHHE 2 MopsIKa B) v 4 P(x)y

2.JIuneitHoe ypaBHeHHE 1 )y ) /+ (x)y ) o)

MOpsIIKa B)y' —P(x)y +0(x)y = f(x)
3.JIuHeiiHOE HEOHOPOIHOE Ny +P(x)y=0

ypaBHEHUE 2 MopsAIKa

4. YpaBHenue 1 nopsjaka c

pa3aensIIoIUMUCS

KodppunreHTaMu
16.Bp16epuTe MpaBUIIbHBINA OTBET

O6miee pemenne nupdepeHIManbHOro ypapHenus y” = cos6x uMeer BHIL. ..

sin6x Cx’

=— + +Cx+C
A)y 216 2 SR
. 2
yzsmGX+C1—x+C2x+C3
B) 216 2
2
B) y=—sin6x+C‘x +C,x+C,
in 6
y=—sm X o
) 216

17. Boibepute npaBUIIbHBINA OTBET

Jlano nmHeitHOe oHOpOIHOE MuddepeHImansHoe ypaBHenne '’ —5y' + 6y = 0Torma ero obmee
pelieHne uMeeT BU/I:

A) y=e"(Cx+C))

B) y=Ce™ +C,e™

B) V= Ce ™ +Ce™

I y=Ce > +C,e™

18. JonmonHute
dp
=25-2p+3—
y p i

@DyHKIMU CTIPOCa U MPEJIOKEHUS UIMEIOT BUJ dp B HauanbHbII MOMEHT BpeMEHU
x=15-p+4—

dt

o o0
p=9. Torna 3aBUCUMOCTbh PABHOBECHOM LIEHBI OT BPEMEHH MIPU L= paBHa




OO0pa3zen THIIOBOT0 BADHAHTA HTOTOBOI0 TecTa 3a 3 cemecTp,
NMPeAyCMOTPEHHOr0 padoyeil MpOrpaMMon U CIUTIIHHbI

Konnuectso OT3 -9 (50%), 3T3 — 9 (50%)
Hopwma Bpemenu — 40 MuH.
1.Jlononaute

BepOHTHOCTB HEBO3MOYKHOI'O COOBITHS paBHa

2. BriOepute npaBUIIBHBINA OTBET:

Jlitst cobbiTiss A ={H3 ABYX BBICTPEIIOB MHIICHb OPaXKeHa}, COObITHEM A 6yIer:
a) A={u3 IBYX BBICTPEIIOB TOIBKO OHO IIOMA/aHHE )} ;

6) A ={u3 IByX BBICTPEJIOB HET HH OXHOTO ONANAHNS };

B) A ={u3 IBYX BHICTPEIOB TOIHKO OMH IIPOMAaX };

r) A={u3 IByX BBICTPEIOB XOTs ObI OJJHO MOMAIAHHUE} .

3. BriGepuTe npaBHIIbHBINA OTBET:
B rpynme 13 neBymexk u 10 ronomeit. CiryuaitHo BEIOpaHBI 1BOE J1€KYPHBIX. BEposSTHOCTH TOTO,
4T0 00a AEKYPHBIX — FOHOIIIU, paBHa. ..

10 9 10 10 10 9 10 9
a) 0

— ) ——: B) ———; ) —
23 13 23 22 23 22 23 23

b

4. BeposTHocTh BcxoxkecTu ceMsiH paBHa (,76. BepoITHOCTh TOTO, YTO CPEAM 5 MOCAKEHBIX
CEMSH B30iIeT TOUHO 4 paBHA

5. YcTaHOBUTE COOTBETCTBUE
A) ®opmyna osHON BEPOSTHOCTU

P(4)= Y. P(H,)- P, (A);

b) ®opmyna baiieca 1. i=1
C) ®opmyna Beprynm _ Py j (4)- P(H,)
P )=
J)Dopmyina [lyaccona 2. P
, B =Cp'q"".
o
4. b (k)= E e

6. I'paduk mioTHOCTH pacipee’eHts] BEpOSITHOCTEN HEMPEPbIBHOM clTydyaliHOM BETMYMHbI
X, pacnpenenéHHOM paBHOMEPHO B uHTepBaie (-1,3), umeer BUA:

f(.'i}“
i
-— s
H i
—al e
-10 3 X

Torma 3HaueHHe a paBHO. ..

7. YcTaHOBUTE COOTBETCTBHUE



A)MaremaTtnueckoe OXHUIAHUE JTUCKPETHOM n
CIIy4ailiHOM BEJTMYUHBI : Z Xi Pi

i=1

n
b)MaremaTtndeckoe OXXHUAAaHUE HEIPEPBHIBHOM 2 2

JMarenar pep > 32, —(M(X))

CIIy4ailHOM BEJTMYUHBI 5 ‘T
B)ucnepcus JIUCKPETHOMN CIy4aiftHOM '[x f(x)dx
BEJINYNHBI 3. =

) © f()de—(M (X))

n

2
D> .xp,
i=1

5.1

I')[lucnepcuss ~ HenpepblBHOM  CllydalHOM
BEJIMYHHBI

8. HemnpepbiBHas ciyvaifHas BeIMUMHA 337aHa (QYHKIHMEH TUIOTHOCTH f(x) =

torna M(X) = u D(X)=

9. BeiOepuTe TMpaBUIBHBIN OTBET:

['paduk MIOTHOCTH BEPOSITHOCTEH [IJIs1 HOPMAJILHOTO paclpeIesIeHUs H300paxeH Ha
PHUCYHKE...

f(x) f(x) i |
0 X 0 X 0 X
1) ‘ 2) 3)
f(x)
,_//L
0 X
4)

10. Boibepute mpaBUIIbHBIE OTBETHI:
Kakue u3 matpuiy sSBisiroTcsl MaTpULiaMH Iepexoaa

0,2 0,1 0,2 0,1 0,3 0,7 0,22 0,78
A) b) B) I)
03 0,2 0.8 09 04 0,6 031 0,69
11.JomonHute
B yueOHOM 3aBeieHUH UCCIIeI0BATN BO3PACT CTYJCHTOB, JJIsl 3TOT'0 HUCHOIB30BAH CIIy4aiHYIO
BbIOOPKY. B pe3ynbrare Oblu mostydeHsl cienytomue aanuelie: 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 BBIOOPKH 71, TI0 KOTOPOH MPOBOIMINCH UCCIICIOBAHUS PaBEH

12. JononHuTe
Moa BapuaInimoHHOTO psifia, MOJY4EeHHOTO 110 BeIOOpKe 1, 2, 2,2, 3, 4, 4, 6 paBHa

3amanwne 13. BeibepuTe mpaBuiIbHbBIE OTBETHI.



Kosddunuent koppensuuu 7,, = —0,9, Torna BepHBIM SBISETCS CIELYIOIUE YTBEPKICHHS:

A) CBsI3p MEXy BETMYMHAMHU X U Y CHJIbHAS

B) CBs13b Mex 1y BeTMUMHAMU X U Y cllabas

C) CBs3p MeXy BeTMYMHAMU X U Y OJTU3Ka K (YHKIIMOHATILHON
J1) 3aBUCUMOCTB MEX/ly BEIMUMHAMHU X U y IIpsiMast

E) 3aBucumocTts MeXly BEJIMYMHAMU X U 'y oOpaTHas

14 TTo BeIOOpKE 0O0BeMa 7 = 34 cocTaBieH JUCKPETHBIN BapUAIIMOHHBIN psij
Bapuanta

X; 1

1

0 2 3

Yacrora 1
n. 0

1

Torpa n,paBHO

15. Jlomonnwute

[To HeCKOJILKMM MPEANPUATUSAM ObUIA COOpPaHBI CTATUCTHYECKUE JIaHHBIE 00 00BEME CPE/ICTB
(teH. en1.), BBIICTICHHBIX HA Pa3BUTHUE MTPOU3BOJICTBA. [lomydeHHBIH mocie 00padOTKH ATHX JaHHBIX
WUHTEPBAIBHBIN PSIJT IMEET BHI:

O6nem cpenctB Ha pazsutue | Menee 10 | [10; 20) [20; 30) [30; 40)
IPOU3BOJICTBA
KonnuecTBo npeanpusituii 4 7 6 3

Cpennuii 00beM CpeIcTB Ha pa3BUTHE MPOM3BOACTBA IO OJTUM MPEANPUATHIM
paBeH

16. BriGepure npaBUIIBHBIA OTBET:

Toueunas oneHka mapamerpa pacrpezneneHus pasHa X,=12,5. Torma ero uHTepBalbHAsA

OILIEHKA MOJKET OBITh:

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

17. Ecin ocHOBHas runoresa uMeeT Bua 1 :a =16 | To KoHKypupyrolei MoxKeT ObITh

runotesa H, :a >

18. BeiOepure npaBUIBHBIN OTBET:
KoppensauvoHHass 3aBUCMMOCTh MEXAy MNpu3HakamMu X H Y SABIETCS JIMHEHHOM,

k03¢ ¢purment koppemsiuuu 7, =0,84, Torna ypaBHEHHE perpeccHu )_)x, MOYKET UMETh BU/I. ..
2 7, =-235x-113. 6 7, =-35x+113;
B J.=235x—113 by 7. =-35x—113.

3.5 IlepedyeHb TeOPEeTHYECKHUX BONIPOCOB K IK3aMeHY
1 cemecTp
l.«Matpuiipl ¥ onpeaeIuTENN»
1.1 Omnpenenenne MaTpuLbl, BUAbI MATPULL, IOHATHE PABEHCTBA ABYX MaTPHLL.
1.2 Onpenennrens KBaApaTHON MaTPUIIbL.
1.3 AnreGpa matpwuir.
1.4 TpancnoHnpoBaHHasI MaTPHIIA, €€ CBOKWCTBA.



1.5 Omnpenenenusi, CBOMCTBA OOPATHOM MAaTPHUIIHI.
1.6 Onpenenurens n-0ro NoOpsIKa.

1.7 Panr maTpupbl.

1.8 Cnen kBazpaTHON MaTpPHULIBL.

2 «CucteMbl TMHEHHBIX aNreOpanyecKux ypaBHEHUI
2.1 O6mwmit Bug CJIAY, ee marpuuHas opma 3arucH.
2.2 Pemienne CJIAY.

2.3 WccnenoBaHue CUCTEM JIMHEUHBIX YPaBHCHUH.

2.4 Teopema Kponekepa- Kanemin.

2.5 bazucHble penieHus CUCTEMBI.

2.6 Cucrema OJJHOPOIHBIX JINHEWHBIX YpaBHEHUI.

2.7 ®yHnamMeHTaabHas CUCTEMA PEILICHU.

3 «BekTopbl. BeKTOpHBIE TPOCTPAHCTBA»

3.1 T'eomerpuueckuii BekTop. [{nuHa nimn Moayib BEKTOpa.
3.2 JlelicTBUS C BEKTOpaMH.

3.3 Hanpapistoniye KOCUHYCBI.

3.4 Pa3noxeHue BeKTopa 1o 6asucy.

3.5 CkansipHoe IpOU3BEICHUE IBYX BEKTOPOB.

3.6 BexkTtopHOe ITpon3BeICHUE IBYX BEKTOPOB.

3.7 CmenIaHHOE POU3BEAEHUE BEKTOPOB.

4 «JIuneiinble oneparopbl. KBagpaTuunbie GopmMbD»

4.1 IloHsiTHe MTMHEMHOTO ONIEepaTOpa M €ro CBOMCTBA.

4.2 KBanparnunas ¢popma.

4.3 MatpuyHas ¢popma 3anucu KBaapaTUUHON (HOPMBI.

4.4 KaHoHMYECKUH BUJ KBaPATUYHONU (HOPMBI.

4.5 3aKoH MHEPLUH KBaIPpaTUYHBIX (HOPM.

4.6 IlonoxXuTenbHO M OTPULIATEIBHO ONpeeIeHHbIE KBaIpaTUUHbIE (DOPMBI.
4.7 Kputepuit CunbBectpa.

5 «AHanuTHu4eckas reOMETpUs Ha INIOCKOCTH U B IIPOCTPAHCTBE
5.1 Pa3nuuHble BUIBI ypaBHEHUH ITPSMOM.

5.2 PaccrosiHu€e OT TOYKH 10 MPSIMOM.

5.3 Yron Mexly NpsSMBIMH.

5.4 YcnoBus napajieNbHOCTH U IEPIEHIUKYIISIPHOCTH MIPSIMBIX.
5.5 Pa3nuuHbIe BUBI yPaBHEHUS IINIOCKOCTH B IPOCTPAHCTBE.
5.6 PaccrosiHue OT TOYKH 10 MIIOCKOCTH.

5.7 Yron mexay mIOCKOCTSIMH.

5.8 YcnoBus napamienbHOCTH U IEPIEHIUKYIISIPHOCTH IIJIOCKOCTEH.
5.9 Dnnunc.

5.10 Oxpy>XHOCTb.

5.11 T'uniep6omna.

5.12 ITapa0bona.

6 «KommiekcHbIe uncna»

6.1 OnpeneneHne KOMILUIEKCHOTO YHCIA.

6.2 YacTHble cityyan.

6.3 IlonsTHE paBEeHCTBA.

6.4 JleiicTBus HaJl KOMIJIEKCHBIMH YHCIIaMH B anreOpanyeckoit popme.
6.5 I'eomMeTpuyeckas HHTEpIIpETaLUsI.



6.6 Moynb 1 apryMeHT KOMIUIEKCHOTO YHCIIA.
2 cemecTp
1. BBenenue B MaTeMaTuueCKuil aHAIM3. DJIEMEHTHI TCOPUH QYHKIIUNA OJHOU ITepeMEHHOMN

1.1. JlafiTe onpenencHue pyHKIIMHA OJTHON HE3aBUCUMOM MTEPEMEHHOM.
1.2. Yto Ha3pIBaeTCs O00JIACTBIO OMNpPEICICHUS M O0JACThI0 3HAUYCHUW (YHKIIMH OJHOMN

NIEPEMEHHOI?

1.3. [lepeuncnure cnocoObl 3amaHus (GyHKIUA OJHOM IEpEMEHHOHN, WX JTOCTOMHCTBA M

HCOOCTAaTKH.

1.4. IlepeunciuTe OCHOBHBIC 3JIEMEHTApHBIC (PYHKITUN.
1.5. lloctpoiiTe rpaduku CTETIEHHOW, MOKA3aTelNbHON M JOrapupMUUecKor (YHKIHH,

YKaXXUTE obnacTu OIIpCaACICHUA U OCHOBHBIC CBOICTBA.

1.6. [loctpoiiTe rpaduku TPUTOHOMETPUYECKHX M OOpAaTHBIX TPUTOHOMETPHUUECKUX

byHKIMi, yKaxxuTe 00JIacTH OIpeieJIeHHs] © OCHOBHbBIE CBOMCTBA.

1.7. JlaiiTe onpeneneHre HEIBHON (QyHKIUH.

1.8. Kakue ¢hyHKIIUY Ha3bIBAIOTCS YETHBIMU, HEUETHBIMU, IEPUOANYECKUMU?

1.9. [laiiTe MOHSATHE CIOXHOU (QYHKITHH.

1.10. IIpuBeauTe nmpuUMeEpHI UCIOIB30BAHUS (PYHKIIMH OJHOM MEPEMEHHON B YKOHOMUKE.
1.11. JlaiiTe onpenencHue YUCIOBOM MOCIEI0BATEIbHOCTH.

1.12.  JlaiiTe onpeaeneHue npesaesa YuciaoBOi MOCiIe10BaTEIbHOCTH.

1.13. JlaiiTe onpenencHue npeaena QyHKITIH.

1.14. Kaxkue (pyHKIMU Ha3bIBAIOT OECKOHEYHO MAlIbIMU?

1.15. Kakwue pyHKINN HA3bIBAIOT OECKOHEYHO OOIBIIUMU?

1.16. Kakas cBs3p uMeeTcs Mexay OCCKOHEYHO MallbIMH U OECKOHEYHO OOJIbIIUMU

byHKIuAMU?

1.17. Kakue pyHKIUU HA3bIBAIOT SKBUBAJICHTHBIMU?
1.18. Kak MOXXHO HCNONB30BaTh HSKBHUBAJIECHTHbIE OECKOHEYHO Malible (DYHKIMU Npu

BBIYUCIICHUH MTPEESIOB (PYHKIUI?

TOYKCE.

1.19. Kakue npenesnbl Ha3bIBalOT OJHOCTOPOHHUMHU?

1.20. 3anummTe nepBbId U BTOPOU 3aMeUaTENIbHBIE IPEAEIIBL.

1.21. [laiite onpeneneHne QyHKIIMH, HEIPEPHIBHON B TOUKE.

1.22. TlpuBenute cBoiicTBa PYHKIUH, HEIPEPHIBHBIX B TOUKE.

1.23. 3anummre HEOOXOJUMBbIE M JOCTATOYHBIE YCJOBHS HENPEPHIBHOCTU (QYHKIMH B

1.24. TlpuBenute Ki1accuPpUKAINIO TOYEK Pa3pbIBa.
1.25. Ha3zoBute THIBI pa3pbIBOB U HAPUCYHTE UX IpaduKu.
1.26. [laiite onpeneneHue GyHKIINU, HEIPEPHIBHON HA OTPE3KE.

2 «luddepenunanbHoe UCUUCICHUE PYHKIIMUA OJHOM MepeMEeHHON»

2.1. JlaiiTe onpeneneHne NPOU3BOAHOM.

2.2. KakoB reoMeTpu4eCcKnii 1 MEXaHWUYECKHI CMBICI IPOU3BOJAHON?

2.3. 3anuunTe ypaBHeHHE KacaTelabHOH K rpaduky GyHKINH.

2.4. Kak paccunTarh NpOU3BOJUTEIBHOCTh TPYAA B 3aJaHHBIII MOMEHT BPEMEHH?

2.5. Kakast 3aBUCMOCTb CYIIECTBYET MEXIY HENpPEphIBHOCTBHIO U AU(depeHInpyeMoCThIO

byHKIIHN?

2.6. Kax HaliTH TPOU3BOAHYIO CIOXKHON (PYHKIUU?

2.7. Yto Takoe norapupmuieckas npou3Boanas? Kakos ee 53KOHOMUYECKUIN CMBICIT?

2.8. Uro Ha3bIBaeTCs MPOU3BOJIHOM 2-T0, 3-T0,..., N-T0 TOPSAIKOB?

2.9. Naiite onpenenenne nuddepeHimana GyHKINUN, 3aMAIIATE €r0 OCHOBHBIE CBOMCTRBA.
2.10. IIpuBenute mpUMepbI UCIIOIB30BAHUS TPOU3BOAHBIX (PYHKIUI B SKOHOMUKE.



2.11. Yrto Takoe »>IacTUYHOCTh (YHKIMKU? 3amuIINTe €€ OCHOBHBIE CBOMCTBA U

T€OMETPUUYECKUN CMBICIL.
2.12. 3anumwurte npaBuiio Jlonurans.
2.13. Ilepeuncinurte U3BECTHBIE TUIIBI acCUMIITOT. Kak HaliTH uX napamerpsi?
2.14. 3anumuTe yCIIOBUS BO3PACTaHMS M YObIBaHUS (DYHKIIHH.
2.15. 3anummwre ornpeneseHue MAaKCUMyMa M MUHUMYMa (yHKITUH.
2.16. Kakue TOUYKM Ha3bIBAIOT KPUTUUECKUMMU ?

2.17. 3anummTe yCI0BHs, IPU KOTOPBIX KPUTHUECKAsl TOUKA SIBJISIETCA TOUKOM MaKCUMyMa

(MuHUMYMA) QYHKIIAH.
2.18. JlaiiTe ompeneneHne BHITYKIOTO BBepX (BHU3) rpaduka QyHKINH.
2.19. Korna kpuBas BbITyKJIa BBEPX (BHU3)?
2.20. Kakue TOYKM Ha3bIBAIOT TOUKaAMU neperuda’?
2.21. Kak HaiiTi HanOobIlIee U HANMEHbBIIIEE 3HAYCHHUS (YHKIIMA HAa OTpE3Ke?

3 «AuddepenunanbHoe ucyncineHne GyHKINH HECKOIBKHUX TEPEMEHHBIX)»
3.1. daiite onpeneneHue GyHKIMHA ABYX TEPEMEHHBIX.

3.2. Jlafite monsTHe oOnacTu ompeaencHUs (QYHKIMU ABYX MEPEMEHHBIX, rpaduueckoe

Ipe/CTaBJICHHUE.

3.3. Yro Ha3bpIBaeTCs JIMHUEH YPOBHS, IOBEPXHOCThIO YPOBH:?

3.4. laiiTe onpezeenre 4acTHON POU3BOIHOM.

3.5. Maiite ompeneneHHe YacTHBIX IMPOU3BOAHBIX BTOPOrO MOpsAAKa OT (QyHKIHMH
NIEPEMEHHBIX.

3.6. Uro Ha3pIBaeTCs MOJHBIM JU(depeHranoM GyHKINN IBYX HEPEMEHHbIX?

3.7. daiite ompeneneHne TpaaueHTa (QYHKIMH JByX IEepeMeHHBIX. KakoB
reomeTrpudeckuii cMbici? KakoBa cBs3b IpaJiueHTa ¢ JIMHUEH ypOBH:?

3.8. Yro Ha3pIBaeTCs TOYKOW JIOKAIHHOTO MaKCUMyMa (MHHUMYMa) (QYHKIUU
MepEMEHHBIX ?

3.9. Jlalite ompeneneHre TOYKU TJI00albHOIO MakcuMyma (MHUHMMyMa) (QyHKIMU
HEePEMEHHBIX.

3.10. 3amummure HEOOXOAMMOE YCIOBUE JIOKAJIBHOTO OJKCTpeMyMa (yHKUUU
NEpPEMEHHBIX.

3.11. 3amumwure AOCTATOYHBIE YCIOBMSI JIOKAJBHOTO JKCTpeMyMa (YHKIUHU
HEePEMEHHBIX.

3.12. JlaiiTe omnpenenaeHue yCIOBHOIO dKCTpeMyMa (DyHKIINUHU ABYX MEPEMEHHBIX.

3.13. Kak HaiiTu HanOosbIIee M HaUMEHblIee 3Ha4eHUsl (YHKINHU IBYX EPEMEHHbIX?

4 «MHTETpanbHOE UCUUCIICHUE

4.1. JlaliTe onpeneneHue nepBooopa3Hon GyHKIUY.

4.2. [laiiTe onpeaeneHne HEONPEAEICHHOTO HHTerpaa.

4.3. [lepeunciure OCHOBHBIE CBOMCTBA HEOMPEICICHHOTO HHTETpaa.

4.4. KakoB reoOMETpUYECKUM CMBICI HEOTIPEJEICHHOTO HHTeTrpana?

4.5. [lepeuncinte OCHOBHBIE METO/IbI BBIUMCIIEHUSI HEONPEIEIEHHOTO UHTErpaa.
4.6. B 4eM cOCTOUT METOJ] HEIOCPEICTBEHHOTO UHTETPUPOBAHUS?

IBYX

€ro

JBYX

JBYX

JIBYX

JBYX

47.B ueM COCTOUT METOJ MHTETPUPOBAHUS IyTEM 3aMEHbl MEPEMEHHBIX (MEeTOoJ

MOJICTAHOBKH)?
4.8. B ueM cOCTOUT METOJ MHTETPUPOBAHUS 10 YACTAM?
4.9. Kakast panroHanbHast JpoOb Ha3bIBAETCs MPaBUILHON (HENTPaBUILHOI)?

4.10. Ilepeuncnure npocTeiine pauroHaibHble 1poou. Kak ux mpounTerpupoBath?

4.11. Yro Ha3bIBa€TCs MHTETPAIILHON CyMMON?

4.12. [laiiTe onpeaeneHue OnpeaeIeHHOro nHTerpaa.

4.13. Ilepeuncinure OCHOBHBIE CBOMCTBA OIIPENEICHHOIO HHTETpaIa.

4.14. KakoB reoMeTpuueCKHi 1 IKOHOMHYECKHI CMBICIT OTIPEIETICHHOTO HHTEeTpaa?



4.15. Yto Ha3wIBalOT (PYHKIMEH BEPXHETO Mpeiera ONpeAeICHHOT0 HHTerpaia?
4.16. HanumuTe ¥ NOSCHUTE OCHOBHYIO ()OPMYJTYy MHTETPAIBHOTO UCYUCIICHUS.
4.17. Kak BBIIOJHUTH 3aMEHY IEPEMEHHON B OIPEICIICHHOM UHTErpaie?

4.18. 3anummre GopMyTy HHTETPUPOBAHHS 1O YACTSM.

4.19. Jlaiite onpeneneHue HECOOCTBEHHOTO MHTETpasa MepBoro pojaa.

4.20. JlaiiTe ompeneneHNue HECOOCTBEHHOTO MHTETpajia BTOPOTO POJIaA.

4.21. Kak BBIYHCIUTH IUIOMIAAb TUIOCKOW (HUTYPBI?

5 «/Iudpdepennanbable ypaBHEHUS U CUCTEMBbDY

5.1. Yro Ha3bIBaeTcsi OOBIKHOBEHHBIM JU(PEepeHIINaTbHBIM YpaBHEHHEM n-ro nopsaka? Uro
Ha3bIBAETCS MOPAIKOM JUPPepeHIINaTIbHOIO YPABHEHU?

5.2. Yro Ha3biBaeTcs penienueM auddepennnanbaoro ypasHenusa? Kak HazpiBaeTcs mporece
HaXOXJEeHUA peuieHus auddepeHnnanbHoOro ypaBHeHus?

5.3.Yro wHazpBaeTcs audQepeHuHaTbHBIM ypaBHEHHEM TmepBoro mopsaka? Kakoe
YpaBHEHHE Ha3bIBAIOT PAa3pEIIEHHBIM OTHOCUTEIBHO IPOU3BOIHON?

5.4. 3anummuTe TEOpEMy CYIIECTBOBAHUS M €IMHCTBEHHOCTH pemieHus auddepeHnnanbHoro
YpaBHEHHMsI [IEPBOT'0 MOPSAIKA.

5.5. Yo HazbiBatoT 3agaueit Komm? Jlaiite ee reoMeTpUUYECKY0 HHTEPIIPETALIMIO.

5.6. Uto Ha3piBaeTcs OOIIMM M YacTHBIM pelleHHeM IUu(QepeHINaIbHOI0 ypaBHEHUs
IepBOro nopsaka?

5.7. Meton peuenus AuddepeHnnanbHOro ypaBHeH!s ¢ pa3IesioIUMHICs IePEMEHHBIMH.

5.8. Metox pemenns TuHEHHOTO AU PepeHInanbHOr0 ypaBHEHHS IEPBOTO MOPSIKA.

5.9. 3anumure  auHedHOe — AudQepeHIHanbHOE  YpaBHEHHWE € IOCTOSHHBIMU
kodpunmentamu (JIOAY).

5.10. Meron pelieHuss JIMHEHHOrO OAHOPOAHOrO JU(QepeHInanbHOI0 YpaBHEHHUS C
nocTossHHBIMU K03 punmentamu (JIOY).

3 cemecTp
1 «Teopus BeposiTHOCTEN»

1. Cny4aiiabie COOBITHS.

2. Aunrebpa coObiTHil, K1accupukanus cCOOBITUII B TEPMHMHAX TEOPUU BEPOATHOCTEH U
TEOPUU MHOKECTB.

3. DOuieMeHTapHas TeOpUs BEPOATHOCTEM M €€ MaTEeMaTHMYECKHE OCHOBBI: pa3JINYHbIE
MOJIXO/IbI K OIPEJIETIEHUIO BEPOSITHOCTH COOBITHUS.

4. YactoTa coObITHS.
Kraccuueckoe 1 cTaTUCTHUECKOE OTNpeiesIeHUE BEPOSITHOCTH.
I'eomeTprueckas BEpOATHOCTbD.
VYcioBHas BEpOSATHOCTb.
TeopeMa yMHOKEHUS.
9. Teopema cioxxeHus.
10. ®opmyna MOJIHON BEPOSTHOCTH.
11. ®opmynsl baiieca.
12. TlocnenoBaTenbHOCTh HE3aBUCUMBIX UCIIBITAaHUN bepHysuin.
13. ®opmyna bepuymm.
14. TlpenenpHble TeopeMsl B cxeme bepHyim.

2 «Maremarnyeckasi CTaTUCTHKA

[IpenMer MaTeMaTH4YE€CKON CTATUCTUKH.

CraTtucTudecknue MeToibl 00pabOTKH IKCIEPUMEHTATbHBIX JAHHBIX.
I'enepanpHas COBOKYITHOCTb.

Bri6opka.

CnocoOs1 0TOOpa, 00ecneunBaroIIue Penpe3eHTaTUBHOCTD BHIOOPKHU.

Nk W=



6. CratucTUYECKHl psi.

7. DOMOMpUYECKOe pacripeiesieHuE.

8. Ilomuron.

9. T'mcrtorpamma.

10. Cpennee 3HaueHue, pazopoc.

11. TodeuHbie ¥ UHTEPBATBHBIC OIICHKH MAPAMETPOB PACIIPEICICHHS 10 BHIOOPKE.
12. Metoapbl UX onpeaeacHus.

13. CrarucTtuueckasi mpoBepKa TMIoTe3.

14. Kpurepuii cornacus [Iupcona.

DNIEMEHTHI TEOPUU KOPPEISALMU: KOPPEISIUOHHBIA MOMEHT KOPPEJISALINH, PETPECCHs.

3.6. IlepevyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHMII K IK3aMeHY
(11 OIIEHKHW YMEHHUIA )

1 cemecTp
1 Bo3BecTu B cTeneHb KOMIUIEKCHOE YHCIIO.
2 ['eomMeTpHYECKH NPEICTABIEHO KOMILJIEKCHOE YHUCIIO.
3 IMocTpouts mapadoity.
4 OnpenenuThb NeprueHAUKYISPHBI JIU IIOCKOCTH.
5 OnpenenuTs yroia Mexay IpsiMbIMU.
6 OnpenenuTs pacCTOSHUE OT TOYKH JI0 TUIOCKOCTH.
7 Hanmcats ypaBHEHHE NPSAMOM IO IBYM 3a/IaHHBIM TOUYKaM.
8 HaiiTu coOcTBeHHbIE UnCiIa U COOCTBEHHBIE BEKTOPBI MATPHUIIBIL.
9 HaiiTu BeKTOpHOE MPOU3BEIAECHHE IBYX BEKTOPOB.
10 Haiitu MoayJib BEKTOpA.
11 HaiiTu npolyKTUBHOCTb MaTpPUIIbI.
12 Pemute CJIAY meronom Kpamepa.
13 Pemute CJIAY metonom ["aycca.
14 Peruts CJIAY meTogoM 0OpaTHON MaTpPHUIIBL.
15 Haiitn panr MaTpuusl.
16 Haiitu npou3BeieHHE JBYX MATPHUIL.
17 HaiiTn onpeienTeNb MATPULIBI.

2 cemecTp
1. HccnepoBarh (hyHKIIMIO HA HEMPEPHIBHOCTH:

- X, x<0
F(x)=<1-x, 0<x<1.

1
— x>1
x—1

o o 1gx
2. WccneoBaTh HAa HEIPEPHIBHOCTD M HAMTH TOUKHM Pa3phiBa (GYHKIMI y = £-
X

o - 1 1
Haiitu acumnrots! rpaduka pynkuuu 1) y = x—i . 2)y= n(x—j) +2x
X+ X

3. HccnenoBatrh GyHKIUIO Ha 3KCTPEMYM
4. 1) y=x"-Ux-1 2) y=x'-9x*+15

yz

5. Haifitu 2z, z,, ecm z=e X
2
- ) X
6. Haiitu nonuseiit tuddepennman GyHKIUN z = tg —
y

7. HaiiT Bce mpoU3BOIHBIE BTOPOTO MOPSIKA PYHKIUU 7 = cos’ (y —%)



X
8. Jloka3aTp, 4T0 OECKOHEYHO MaJlble PH x — 0 (PYHKIHH S H V1+x —1 5KBHBaJCHTHBIL.

. 3x*=5 ._sin4 . : . o N
9. BreruucauThb lim 3x , Jim 22X , 1 i , lim(3—-x)*“?, lim ¥ —4
e 5x"+2x—=3" 0 tg3x = ™ 1-cosdx 2 w2 2x—4

10. Beruncnuth HeonpeeNeHHbIE U ONpeieIEHHbIC HHTETPAJIbL:

o s 2 e s Tt [ [

J- 2x dx .[
jm dx (x-D(x-3)(x-2)

kg

1 e o
jxe"‘dx jln xdx Txcos xdx
0 1 0

2dx
XX i
I\/x6 +4 } 3x

1]+X2

dx
V9 —3x?
-[1+lnx <
X

dx [(e* —1'e*dx

Jl xdx
O(1+x?%)?

11. Beruncnautp miomanb GUrypbl, OrpaHUYCHHON JTUHUSAMHU y =e*, y=e ", x=1.

12. Beruucnuth HECOOCTBEHHBINM MHTETpall _[ edx.
0

13. Pemmmts nuneiHbIe 0OgHOpOAHBIE AH(PepeHInaNbHbIE ypaBHEHHS:
14.a) y"-y=0; 0) y'+2y'+y=0; B) y"+4y"+13y'=0.
15. Pemmts quddepernmanbaple ypaBHEHHS IEPBOTO MOPSIKA:

2

1 1 1+
(e yy'=es y+2y=e™; 2fl-y> = y'(l4x); ydoy=—s; ¥V=—2r; =L =k, y()=0
3 3y I+x x
16. Pemuts quddepeHnmanbabie ypaBHCHHS, 0MYCKAIOIIHE TOHMKCHHE TIOPSIIKA:
a) ' =>1+2x")y"; 0) y"=2"+1.

17. Pemuts JIOAY: y -8y +7y=0 y -7y +12y=0 y -y -2y=0 y +y=0

"=6y+3 '=5y—
18. Pemmts cucrtemer JIOAY: y, v y_ yor
z =—8y—->5z z =2y+3z

3 cemecTp

1. Kakasgs w3 crnegyronmx (yHKOUN sBIsSeTcs (QYHKIUEH IUIOTHOCTH BEPOSTHOCTEH HEKOTOPOM
CITy4aiiHOM BEJIMYNHBI?

0, x<0 0, x<I
2. a)  f(x)= g 0<x<2, by flx)= % 1<x<3
05 x>2 0, x>3

3. Tekymas 1eHa akIUH MOXET OBITh CMOJEIMPOBAaHA C MOMOIIBI0 HOPMATHHOIO 3aKOHA
pacrpesieieHds ¢ MAaTeMaTUYEeCKUM OXUJAHUEM 15 NeHEeXKHBIX €IUHUI H CPEIHUM
KBaJIpaTHUeCKUM OTKJIOHeHHeM (0,2 MeHEeXHbIX eAuHHIBI. HalTu BEpOSTHOCTH TOTO, YTO
IICHA aKIINH:

1) ve Beiie 15,3 neH. exn.;
2) ot 14,9 o 15,3 nen. en.;
3) e Huxke 15,4 nen. ex.

3.7 IlepeyeHb TUNOBBIX MPAKTHYECKHUX 32IaHUI K IK3aMeHY /ISl OLlCHKH HABBIKOB U (MJIN)
ONbITA 1eATeITbHOCTH



1 cemecTp

3amana monens JIeouTheBa

Orpacis Hotpebusiomue otpaciu Koneunsrit Banosblii (0611mii)
Duepreruka | Mammnocrpoenue | TPOAYKT BBIITYCK

DHepreTuka 3 8 89 100

MaimuHocTpoeHue | 5 7 88 100

1.CocraBuTh MaTpully NPSMBIX 3aTpaT A U IPOBEPUTH €€ Ha IPOyKTUBHOCTh
2. HaiiTu maTpully NOJHBIX 3aTparT:

3.3Has Mo ycnoBHIO BEKTOp Y KOHEUHOTO MPOAYKTa, HaliIeM BEKTOp X BaJIOBOro (0011ero)

y 178
IIPOU3BOJCTBA Y =
P 88

2 cemecTp

1. Haiitu snactuynocts GpyHkiuu crpoca: 1)p+5x=100 B Touke p= 50

2) p*+p+4x=40 B Toukax p=2b p=4
2. Haiitu npeznenbHyI0 BBIpYydKy 11 GyHKIMH  R(X)=50x-2x>(x?+1)
3anaya. MecsuHOe NPOU3BOACTBO ((X) HEKOTOPOro NPOAYKTAa 3aBUCUT OT HHBECTULIMI
creyromuM obpasom q(x)=500x>?, rae X-UHBECTUPOBAHHBIN KAMMTal B MUIIMOHAX PyOIeii.
BbluvcnuTh TOUHO U MPUOJIMIKEHHO MPUPOCT MPOU3BOJICTBA, BBI3BAHHBIN JOMOJIHUTEIbHBIM
BJIOXeHHEeM | MIH. py0., eciii IepBOHAaYaIbHbIe HHBECTUIIMH cocTaBisian 100 MitH. pyo.

4. W3nepKu NpOU3BOJACTBA HEKOTOPOH MPOAYKIMM onpejensiorcs GyHkuuei 5x*+80x, rue X-
YHCII0 €MHULL TPOAYKLMH pou3BeieHHOH 3a Mecsall. [Tpoaykius nponaércs no uene 280 pyo.
3a u3genue. CKOJIBKO M3AENUN HYKHO IMPOU3BECTH M NPOAATh, YTOOBI MPUOBLIL Oblia
MaKCUMaJbHa.

15. @ynkuusa mone3HocTu uMeeT BUA: U(x,y) =2In(x—1)+3In(y—1) Ilensl nepBoro u Broporo Oiara

(98]

p, =8 p,=16. Cymma norpayeHHas Ha mnpuoOperenue Omar 1=12. Kak pacnpeaenuts 3Ty
CYMMY, 4YTOOBI MOJIE3HOCTh ObliIa MAaKCUMAJIbHOM.

3 cemecTp

1. IlonOpackiBatoTcsi /1Ba UrpanbHbIX KyOuka. CocTaBbTe€ 3aKOH pacHpeleNeHus AUCKPETHOM
CIIy4aiiHOM BEJIMYMHBI X - CyMMBbI OUYKOB Ha BBINABIINX IPAHSIX.
2. lana pyHKuMs pacrnpesiesieHuss HeMpepbIBHON ClTydyaifHOM BEeTUYUHBI X:

0 npu x<0

2
F(x)= x% npu 0<x<2.
1 npu x>?2

Haiitu: 1) pyHKIMIO IUIOTHOCTH BEPOSTHOCTEH f (X );

P(x=1), P(x<I1), Pl<X<2)

2) BEpOSATHOCTH

MATEMAaTHYCCKOC OXXKHNIAaHUC M X ;



4) nucrepcuto D(X ) [TocTpouts rpaduku GyHKIUH F (X), f (x )
3. OnpenenuTh 3aKOH paclpeieiicHus] CIy9aliHON BEIMYMHBI, €CJIU TUIOTHOCTh PacIpeIeiICHHS
2
(x+2)

1 _
BEPOATHOCTEH 3a1aHa QyHKIHeH [ (x) =—-¢ 18

187

. HaliTn MaTeMaTu4uecKkoe OKugaHue

U TUCTIEPCUIO CIIyYalHON BEJIMYUHBI.

4. Metoan4ueckne MaTepuaJibl, ONpeaessiloniue nNpoueaypy oneHnBaHus
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH

B Tabmuue mnpuBeAeHbl OMUCAHUS MPOLEAYpP MPOBEACHUS KOHTPOJBbHO-OLIEHOUYHBIX
MEPONPHUITHIA W TPOLEAYP OICHUBAHUS PE3yIbTATOB OOyYEHHs C TIOMOIIBIO CILNIAHUPOBAHHBIX
OLICHOYHBIX CPEJICTB B COOTBETCTBUU C paboyeil mporpaMMoi AUCHUIIINHBI

HaumenoBanue
OLIEHOUHOTO OnwucaHus npoueaypsl IPOBEACHUS KOHTPOIBHO-OLIEHOYHOTO MEPOTIPHUSATHUS U TPOLEAYPEI
OLICHWBAHMSA PE3yJIHTATOB O0yUCHNS
CpeacTBa

[TpenomaBarens He MEHE, YeM 3a JBE HEAEIM 10 cpoka 3ammThl PI'P momkeH cooOmuTth
KaxaoMmy oOydaromemycsi Homep Bapuanta PI'P. 3amanwms PI'P BeuTOXKEHBI B AIEKTPOHHOMN
nHpopMannonHo-o0pazoBatenpHON cpene KplDKT HpI'VIIC, moctymHOW 00ydYaromemycs

PacuetHo- yepes ero JInuHbli kabuneT. PI'P noskHa ObITh BBINOTHEHA B YCTaHOBJICHHBIH ITperojapaTenieM

rpaduueckast CPOK M B COOTBETCTBUHU C TpeOoBaHusIMU K odopmiiennto PT'P (texcroBoit u rpaduueckoii

pabota (PT'P) qacreit), chopmynupoBanHbiME B [lonokenun «TpeOoBaHus K OGOPMIICHHIO TEKCTOBOH U
rpaduueckoii foKkymeHTanud. HopMoKoHTpob» B mocieaneit peaakuuu. PI'P B HazHaueHHBII
CPOK cIaroTcs Ha mpoBepky. Ecimu mpemycmorpena yctHas 3amuta PP, To oOyuarorumiics
00BSCHSIET pelIeHNE 3a/1a4, YKa3aHHbIX MPENoJaBaTesieM, M OTBEYAET Ha €r0 BONPOCHI
KoHTponbHBEIE pabOTHI, MpeayCcMOTPEHHbIE padodeil MporpaMMoi AUCIUIUIMHBI, TIPOBOIATCS

KoHTposmbHas BO BpeMsi mpakTtuueckux 3aHsaTuil. BapmantoB KP mo teme He menee aByx. Bo BpeMs

pabora BemonHeHnss KP  monbp3oBaThes  ydeOHHMKaMM, CIIPaBOYHMKAMH, KOHCIEKTAMH JICKIUH,

(aymuropnast) (KP)

TETPAJSIMH JJIS IPAKTHYCCKIX 3aHATHH HE Pa3perieHo.
[IpemomaBaTens Ha MPAKTHYSCKOM 3aHSTHH, MPEANICCTBYIOMIEM 3aHATHIO npoBeneHus KP,
JIOBOJUT 10 oOyuaronmxcs: Temy KP, konnuectBo 3aganuii B KP, Bpemst Beimonaenus KP

WunuBuayansHoE
JIOMalllHee 3aJjaHne

(M13)

BeinosiHeHre 3aaHuid, pelyCMOTPEHHbIE paboueil mporpaMMoi JTUCUUILIMHBI, IPOBOISATCS
CaMOCTOSITENIFHO, BO BHey4deOHoe Bpems. IlpemongaBaTens Ha NpPaKTHYECKOM 3aHSTHH,
cootBeTcTByIOmEeM Teme M3, n1oBoauT 10 oOydaromuxcs: KOJIUYECTBO 3aJaHU U BpEMs
BBITIOJIHEHUS 3a/JaHUN

Tect

TecTupoBaHus, IpeayCMOTPEHHbIE Pabodel IPOrpaMMO AUCITUITIINHEL, IPOBOSTCS BO BpeMs
[IPAKTUYECKUX 3aHATUM. BapuaHTOB TECTOBBIX 3aJaHUIl IO TeMe HE MeHee IATH. Bo Bpems
BBITTOJIHEHHS 3aJlaHUH IOJIb30BaThCs yUYeOHMKAaMH, CIIPABOYHHKAMHM, KOHCIEKTaMHU JIEKIHH,
TeTpaAsMHU Ul NPAKTUYECKUX 3aHATHHA He paspemieHo. [IpemnonaBarens Ha NMpakTHYECKOM
3aHATUH, MPEALICCTBYIOMIEM 3aHATHIO TPOBEICHHS KOHTPOJS, JIOBOIUT 1O OOYyYarommXcs:
TeMy, KOJIMYECTBO 3aJaHUN U BPEMsI BBIIOJIHEHHUS 3aJaHui. HCTpyKTax, NpeqmecTBYOMHN
TECTHPOBAHUIO, HE BXOJIUT B yKa3aHHOE BPEMS.

JlononHuTenbHBIE MaTepuansl. B Xome TecTHpOBaHUS HCIOJB30BaHUE JAOMNOIHUTENIBHOU
METOJIMYECKOI JINTepaTypbl, MOOWIBHBIX YCTPOHCTB CBS3M M JIDYyTMX HMCTOYHHUKOB
nHGOPMAIMU HE [OMyCKaeTcsa. B ciayd4ae HCHONB30BaHUS JONOIHHUTENBHBIX MAaTEepPHAIOB,
COBEIIAHMS C COCEISIMH WIHM CIMCBHIBAaHUS HAONIOMATENh AETaeT MOMETKY B BEJIOMOCTH, U
pe3ynbTaT JAaHHOTO CTyJeHTa aHHyaupyerca. IloBTOpHOE BBIIIOJIHEHHME TecTa HeE
IPELYCMOTPEHO.

Jlnst opraHW3aniid YW TIPOBEACHHS TIPOMEXKYTOUHOH arTtectanuu (B ¢opMe dK3aMeHa)

COCTaBJIAIOTCSL TUIIOBBIE KOHTPOJIbHBIE 3aJ]aHUs WM MHbIE MaTepHalibl, HEOOXOIUMBIE IS OLIEHKU
3HAaHUU, yMEHUH, HaBBIKOB U (MJIN) ONBITA A€ATEIbHOCTH, XapaKTEPU3YIOLINX 3TAIbl POPMUPOBAHUS
KOMIIETEHIIMI B IPOLIECCe OCBOEHUS 00pa30BaTeIbHON MPOrpPaMMBbI:

— IIEPEYEHb TEOPETUUECKUX BOIPOCOB K HK3aMEHY JJIsl OLICHKH 3HAHUM;

— IIEPEYEHb TUIIOBBIX MPOCTBIX IPAKTUYECKUX 3aJaHUN K DK3aMEHY Ul OLIEHKU YMEHMIA;



— MepeveHb TUIIOBBIX MPAKTUYECKUX 3aJaHUI K dK3aMEHY JJIsl OLIEHKH HAaBbIKOB U (WJIN) OIbITA
JESTENIBHOCTH.

[lepeueHp TEOpETHUECKUX BOMPOCOB W MEPEYHU THUIIOBBIX MPAKTUYECKUX 3aJaHUil pa3HOro
YPOBHS CIIO)KHOCTH K 3K3aMEHY OOyJaroUIyecs MoJIy4yaloT B Hayaje CeMECTpa 4epe3 3JIEKTPOHHYIO
nHpopmanmonHo-o6pazoBatenbHy0 cpexy KpVIKT Upl'YIIC (muunbiii kKabnHeT 00yvaronierocs).

ba3a TecTOBBIX 3aaHMil pPA3HOrO YPOBHS CIIOXXHOCTH pa3MElIeHa B 3JIEKTPOHHOMU
nHpopmanmonHo-oopazoBatenbHOM cpene KpMIKT Upl' YIIC u oOyuaromuiicss iMeeT BO3MOXKHOCTh
03HAKOMUTHCS C IEMOHCTPALlMOHHBIM BapuaHToM OT3

Onucanue npoueayp NpoBeaeHNsi MPOMEKYTOYHOM aTTecTAllUM B (pOpMe IK3aMeHa U
OlleHMBAHUS Pe3yJIbTATOB 00y4YeHUs!

[IpomexyTouHas arrecranus B (popMe 3K3aMeHa IMPOBOJUTCS MyTEM YCTHOTO coOece0BaHus
no Owieram. buneTsl cocraBieHbl TakuM 00pa3oM, YTO B KaXAbli M3 HHUX BKIOYal B ceOs
TEOPETUYECKHE BOIIPOCHI U MPAKTUUECKUE 3a/IaHUsl.

buner comepKAT TEOPETUUYECKUI BOMPOC I OUCHKM 3HAHUK. TeOopeTHYeCKHe BOIPOCHI
BBIOUPAIOTCS U3 IEPEYHS BOIIPOCOB K IK3aMEHY; TPU MPAKTUUYECKUX 3aJaHUs: 1BA U3 HUX JJISl OLICHKU
YMEHUH (BBIOMPAIOTCS M3 MEPEYHS TUIIOBBIX MPOCTHIX MPAKTUYECKUX 33aHUH K 9K3aMEHY); TPEThE
MPAKTUYECKOE 3aJaHUe AJsl OICHKHM HABBIKOB U (WMJIM) OMbITa JAEATEIbHOCTH (BBIOMPAIOTCS M3
NEPEYHS TUIMOBBIX MPAKTUUECKUX 3aJaHUH K dK3aMEHY).

Pacrnipenienienrie TeOpEeTHUECKUX BOIMPOCOB M MPAKTUYECKUX 3aJaHHUI MO IK3aMEHAlMOHHBIM
OuyieTaM HaxOJUTCS B 3aKPBITOM ISl 0OydJaronuxcsi Joctyme. Pa3paboTaHHbId KOMITJIEKT OUIIETOB
(25-30 OuneToB) HE BBICTABISETCS B JJIEKTPOHHYIO HH(DOPMALMOHHO-00pPA30BATEIBHYIO CpEdy
KpKT UpI'VIIC, a xpanutcs Ha kadenpe-pazpadorunke POC Ha OymMa)kHOM HOCUTEIIE B COCTAaBE
DOC o gucouIuin=eE.

Ha sx3amene oOywaromuiics Oeper OumeT, /Uisi MOATOTOBKA OTBETa HA SK3aMEHAI[MOHHBIN
ouet o0yuaroliemMycs OTBOaUTCS BpeMs B npeaenax 40 munyt. B mporiecce oTBera o0yuaromnierocs
Ha BOIPOCHI U 33/1aHus OuIieTa, pernoiaBaTeslb MOXKET 3a/1aBaTh JOMOJHUTENIBHbBIE BOIIPOCHI.

Kaxnplii Bompoc/3ajaHue Ousera OLEHMBAETCS IO 4YeTblpexOauIbHOM cucteMe, a jaiee
BBIUMCIISIETCSl cpefHee apu(METHUYECKOe OIIEHOK, IOJIYYEHHBIX 3a KaXKIblil BOIpOC/3aJaHue.
Cpennee apudmeTHdecKoe OLIEHOK OKPYTIISIETCS JI0 LIEJIOT0 10 MpaBujiaM OKPYTJICHHS.

OO0pa3en 3K3aMeHAIMOHHOTO OMJIeTa

M}ML Dk3aMeHanoOHHbINA Ouier Ne 1 Yr1Bepxaaro:
20 -20

M0 TUCIUTUINHE 3aBenyronuit kadeapoit
— «MaremaTuka» CXKI KpKT UpI' VIIC
yde0rEIi roz 1 cemectp / /
1 OnpenenuTens n-oro Nopsiaxa.
2x—y-3z=11
2 Pemmts cucreMy meronoM l'aycca3x+4y +2z=10.
2x—y—=5z=7

3 OnpenenuTs paccTossHUE OT TOUKH A4 (-1,3) 1o npsamoit 2x-y-4=0.

4. IlpuBecTn ypaBHEHHE KPUBOM K KaHOHUYECKOMY BuAy. CrenaTe 4epTex.
3x* —18x-4y* —-1=0

3aanusi, M0 KOTOPBIM MPOBOAATCS KOHTPOJIBHO-OIICHOYHBIE MEPOPHSTHSI, 0O(OPMIISIOTCS B
COOTBETCTBUHU C TMOJOXKEHHEeM O (GopMupoBaHuM (POHIIA OIEHOYHBIX CPEICTB I MPOBEICHUS
TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOYHOM U FOCYAaPCTBEHHOM UTOTOBOM aTTECTAllMH, HE



BBICTABJISIIOTCSI B AJICKTPOHHYIO HH(pOpManroHHO-00pa3zoBarenbhuyto cpeny KpXKT HpIl'VIIC, a
xpaHsaTcs Ha kadenpe-pa3padotunke POC Ha 6ymakxnom HocuTtese B coctaBe POC 1o TUCIHUILTHHE.



