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AyIuTOpHAs KOHTAKTHAS puaﬁoTa 3 2 54
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CamocrosiTesibHast padoTa 198 172 370
JK3aMeH 18 18 36
3auer 4 4 8
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1 LIEJIM U 3AJTAYM JUCOUILTAHEI

1.1 Ilean npenogaBaHusi TUCHHUILUINHBI

- (dopMupoBaHHE y OOyYarOIMXCS METOAOJIOTHYECKOTO (yHIaMeHTa ajisl aHaju3a IMPOOJIEeMHBIX
CHUTYalluii Ha OCHOBE CUCTEMHOT'O IOX0/a;

- (dopMupoBaHre W pa3BUTHE Yy OOydJAIOMNXCA CIIOCOOHOCTEH pemarh HHKCHEpHBIE 3amgadll C
HOMOIIBI0 MaTEMaTHYECKUX METOJIOB.

1.2 3agaun JMCUNIIHHBI

- o0ydJeHHe MaTeMaTHIECKUM METOaM U MOJEJISIM, HABBIKAM PEIICHNS MaTEMaTHIECKUX 3a/1a4;
1 - (opMupoBaHHE YMEHHH W HaBBIKOB NPHMCHATh MAaTEMaTHYECKHE METOABI M MOJENHU IPH OIMCAHHH,
aHAIM3€E M PEIICHIH PAKTHIECKUX 3a/ad.

1.3 e BOCOUTAHNSA M 321241 BOCIHUTATEJIbHOH padoThl B pAMKAX JMCIMILTHHBI

Llenp BocnuTaHUs 00YYAIOIIUXCA — PA3HOCTOPOHHEE PA3BUTHE JIHMYHOCTU OyIyIero KOHKYpPEHTOCIOCOOHOTO
CIICIIMANIICTa C BBICHIMM OOpa30BaHHMEM, OOJAJAIOINEr0 BBICOKOH KYJIBTYpOH, HHTEIUIMTCHTHOCTBIO, COLMAJIBHON
AKTHBHOCTbHIO, KaUeCTBAMHM TpakIaHUHA-[IaTPHOTA.

3aaun BOCIUTATEIbHOW paOOThI C 00yYarOITUMHUCS:

— pa3BUTHE MUPOBO33PEHHS U aKTyalIN3alMsl CHCTEMBbI 0a30BbIX IEHHOCTEH JIMYHOCTH;

— NPUOOLICHUE CTYJCHYECTBA K OOIIEYEIOBEYECKMM HOpPMaM MOpaJM, HAIIMOHAIBHBIM YCTOSIM M aKaJeMHYECKUM
TPaTULIHUSIM;

— BOCHHTAaHHE YBaXCHHSA K 3aKOHY, HOpMaM KOJUICKTUBHOW JKHM3HH, Pa3BUTHE TPAXTAHCKOH M COLMUAIBHOM
OTBETCTBEHHOCTH KaK BaKHEHIIeH 4YepThl JHMYHOCTH, NPOSBISIOIICiics B 3a00Te O CBOGH CTpaHe, COXpaHCHHH
YeJIOBEYECKOM [IMBUITH3ALHN;

— BOCIIMTAaHHUE IIOJIO)KUTEIHFHOTO OTHOLICHHS K TPYAY, Pa3sBHTHE MOTPEOHOCTH K TBOPUECKOMY TPYIY, BOCIUTAHHE
COLIMAIbHO 3HAYMMOI! 11eJIeyCTPEMIICHHOCTH U OTBETCTBEHHOCTH B JIEJIOBBIX OTHOILCHUSX;

— ofecrieueHUe Pa3BUTHUS JTMYHOCTH M €€ COLUAIBHO-IICHXOJIOTHYSCKOH MOAICPKKH, (POPMHUPOBAHHE JIMYHOCTHBIX
Ka4ecTB, HEOOXOIUMBIX JUIsl 3 (heKTHBHON MPOpecCHOHATIBHOM AesSTEIbHOCTH;

— BBIABJICHHE W IOJyIEPXKKa TAIaHTIMBBIX 00YYalomInXcs, (OPMUPOBAHHE OPraHU3aTOPCKUX HABBIKOB, TBOPYECKOTO
HOTEHIMAaJa, BOBIeYeHHE 00yJaloNHMXCcsl B IPOLECChl CAMOPA3BUTHS U CaMOpeaIH3aliu.

2 MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

2.1 TpeGoBaHus K NPeABAPUTEIBHON MOATOTOBKE 00y4a0LIerocsi

—_

3HaHUe MIKOJBHOTO Kypca «MaTemMaTuka

2.2 I[I/ICIIHHJ'IPIHI)I U NMPAKTUKHU, JJISI KOTOPbBIX U3YYCHUE JAHHOM JUCUUILIHHBI
HeOﬁXOZ[I/IMO KaK npeamecTByromee

b51.0.01 ®unocodus

b1.0.11 ®usuka

51.0.12 Xumus

b1.0.13 Maremarndeckoe MOJICITMPOBAHNE CUCTEM U MPOIIECCOB

b1.0.14 NmxeHepHas YKOJIOTHS

b51.0.27 ConpoTuBiieHIEe MaTepHaIOB

b51.0.37 CtpoutenbHas MEXaHHUKA

51.0.49 Cucrema MeHEKMEHTA KAUECTBA

b3.01(/1) BeinosHeHKe BBITYCKHOM KBAIM(HUKAIMOHHOM paboThI

= |00 [J|N|N|[A (W[N] —

0 OTJ1.01 Jloruka

3 IINTAHUPYEMBIE PE3YJIBTATHI OBYUYEHUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C
TPEBOBAHUSIMMU K PE3YJIIBTATAM OCBOEHUS
OBPA30OBATEJIbHOM ITPOT'PAMMBI

Ko n Koa 1 HaumeHoBaHue
HAMMEHOBaHHUe HHIHKATOPA I[nanupyemsbie pe3ybTaThl 00ydeHUS
KOMIIETEeH NI JOCTHIKEHUS KOMIIETEeHINH




YK-1 Cnocoben
OCYILECTBIIATh
KPUTUYECKUH aHAINU3
TIPOOJIEMHBIX
CUTYyalUll Ha OCHOBE
CHCTEMHOT'0 ITOJIX0/1a,
BEIpabaTHIBaTh
CTPATEruIo ACUCTBUN

VYK-1.1 Anamusupyer
IPOOJIEMHYIO CUTYAaIHIO
(3aauy) ¥ BBLACISET €€
0a30BbI€ COCTABIIAIONINE.
PaccmarpuBaet pazianuHble
BapUaHTHI PEIICHUS
MIPOoOIEMHO CUTYaINH
(3amaum), pa3zpabarTbiBaeT
AJITOPUTMBI HX pean3alin

3HaTh: MaTeMaTHYECKHE METO/Ibl AHAITU3A U PEIICHUS
MPOOJIEMHBIX CUTYyalni (3a1a4) Ha OCHOBE CUCTEMHOTO
MOAX0/a

YMeThb: aHATU3NPOBATh POOJIEMHYIO CUTYaIHIO (331a9Y)
u popmynupoBath €€ MaTEMaTUIECKYIO OCTAHOBKY;
OTIPEJIeIISATh METO PEIICHHS 3a1a41 U pa3padaThiBaTh
ITOPUTM €T0 peallu3alnuu

Biagersh: HaBbIKaMu aHanu3a MPOOJIEMHBIX CUTYyallMd Ha
OCHOBE CHCTEMHOrO IIOJIX0/1a; HaBBIKAMH INPUMEHEHUS
MaTeMaTUUeCKUX METONOB I pEIIeHHs IPOOJIEMHBIX
3a7a4 B Npo(eCcCHOHANBHON NesITeNbHOCTH

OIIK-1 Cnocoben
peliath HHXEHEPHbIE
3a]a4yu B
npoQeCCUOHANTBHOM
JIeATEILHOCTH C
HCIIONTB30BAHHEM
METOJIOB
€CTECTBEHHBIX HAYK,
MaTeMaTHIeCKOTO
aHATN3a u
MOJIETMPOBAHHUS

OIIK-1.4 3HaeT OCHOBBI
BBICIIIEH MATEMATHKH,
crocoOeH MPe/ICTaBUTh
MaTeMaTHYECKOE OIMHMCAHKE
MPOLIECCOB, UCTIONB3YET
HAaBBIKH MAaTEMATHYECKOIO
OTHUCAHUSI MOJICITUPYEMOTO
mporecca (00BeKTa) I
PELICHUS HH)XEHEPHBIX 3a/1a4.

3HaTh: MOHATHHHBIA anmapaT U METOABI MAaTEMATHKH;
MaTeMaTHYECKHE METOAbI aHATM3a U MOJEINPOBAaHNS,
UCTIONb3YyEMBbIE IS PELICHUS] NH)KCHEPHBIX 3a7ad
YMeThb: KOPPEKTHO UCTIONB30BaTh MaTeMaTH4YECKUE
TEPMUHBI ¥ IOHATUS NIPU ONMCAHUN MAaTEeMaTHUECKUX
MoJIeJiel M3y4aeMbIX MPOIeccoB (00BEKTOB); MPUMEHSTH
MaTeMaTHYECKUe METObI IS pEIIeHHs] HH)KEHEPHBIX
3a/1a4; UHTEPIPETUPOBATh PE3yIbTAThl IPOBEICHHBIX
HCCIIEIOBaHUM B TEPMUHAX U3y4aeMOU MPeAMETHON
obnactn

Buiagerh: HaBBIKAMU HCIIOIB30BAHMS MaTEMAaTHUECKUX
MoJIeTIel ¥ METOJIOB JUIS PEIICHHS HHKECHEPHBIX 3a/1a4




4 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

Kon

HaunmeHoBaHue pa3esioB, TeM
M BHAOB PadoThbI

Ounas popma

3aounas ¢popma

Cemectp

Yacebl

Jex IIp

Ccp

Kype/
ceccust

Yacel

Jlek

Ip

CP

*Kon
HHIUKaTOpa
JOCTHKEHUA

KOMIIeTEHIUH

1.0

Paspea 1. JIuneiinas ajredpa: MaTpulbl, oNpeiesINTeNId, CHCTeMbl JIMHEHHbIX
ajredpanyecKMX ypaBHeHHU, MeTOAbl HX pelIeHM.

YK.1.1
OIIK-14

1.1

Martpunsl. Knaccudukanms matpui. Anredpa MaTpHIl: CIIO’KEHIE MaTPHII,
YMHOXEHHE MaTpHL, 00paTHas MaTPUIla, YMHOKCHAE MAaTPHUIBI HAa THCIIO.
Omnpenenureny BTOPOTro, TPEThEro U A—TO MOPSAKOB, X CBOMCTBA.

0,5

0,5

1.2

Ob6parnas matpuna. Parr matpuisl. basucHbiii MuHOP. DKBUBaJICHTHBIC
npeobpa3oBanust MaTpuil. CHCTEMBI TMHEHHBIX aNreOpandecKix ypaBHEHHUH.
Teopema Kponekepa — Kanemnu. Metoap! pelieHus: CHCTEM JTMHEHHBIX
ypaBHeHHH. CoOCTBEHHbIE 3HAUCHHUSI M COOCTBEHHBIE BEKTOPHI MAaTPHIL.

0,5

0,5

2.0

Pazgen 2. DineMeHTHI BeKTOPHOI aiaredphnl.

YK.1.1
OIIK-14

2.1

BexTopsl, OCHOBHBIE onpezeneHus. JInnelinas 3aBUCUMOCTb BEKTOPOB. IlonsTue
6asuca. JlekapToBBI KOOPIMHATHI BEKTOPA, [UIMHA U HAIIPABIIAIOIINE KOCHUHYCHI
BekTopa. CKalsipHOE, BEKTOPHOE U CMEIIaHHOE MIPOU3BEACHUS BEKTOPOB,
CBOMCTBA, BBIYNMCICHUE, TECOMETPUUECKHUH CMBICI, IPUJIOKCHHUSL.

0,5

0,5

3.0

Paznen 3. AHaanTu4yeckas reoMeTpus Ha NJIOCKOCTU U B IIPOCTPAHCTBE.

YK.1.1
OIIK-14

3.1

[Ipocreitmue 3anaun aHanuTH4ecKoi reomerpuu. OOImMe MOHATHS 00 ypaBHEHHUX
JTMHUH ¥ toBepxHOCTH. [Ipsimast Ha rutockocTH. PasnuuHble GopMBbI ypaBHEHHS
IpsIMOH Ha TuTockocTh. KpuBble BTOpOro NopsiaKa: OKPYKHOCTb, SILTHIIC,
rurnepbosia, napabona. X reomeTpuuecKue cBOMCTBa U ypaBHEHHUSL.

0,5

32

[TnockocTh 1 psiMast B IPOCTPAHCTBE. Y PaBHEHUS INIOCKOCTH M MIPSIMOH B
npocTtpancTBe. [1oBepXHOCTH BTOPOTO MOPSAKA.

0,5

4.0

Pasnen 4. BBeieHue B MaTeMaTHYeCKUH aHAIU3. DJIeMEHThI TeOPUM (PYHKIUIA
OJIHOI IlepeMEeHHO.

YK.1.1
OIIK-14

4.1

DnemenTsl Teopuu Gyukiui. Knaccudukanus ¢pyukimid. O0nacTs onpeaeacHus 1
obunacte 3Ha4eHus GyHkuuu. OCHOBHbBIE IeMEHTapHbIe (YHKIMH, UX CBOMCTBA U
rpaduku. CrnoxxHast pyHkiwst. O6paTHas QyHKIHS.

0,5

0,5

4.2

TIpenen mocnenoBaTeNbHOCTH U (QYHKIINHU, CBOWCTBA TipeenoB. OCHOBHbBIE
TeopeMsl 0 Tipeaenax. OMHOCTOPOHHHUE MPEACIbl. 3aMedaTeNbHbBIE TPEACIIbI.
AcumnToTel. BeckoHedHO Majibie 1 OECKOHEYHO OOJIBIINME BETMYMHBI, HX
CBOMCTBA.

0,5

4.3

HenpeprsrocTh yaxumu. Kimaccudukanms Touek paspeisa. HenpepsiBHOCTD
aneMeHTapHbIX GyHkuuii. CBoWCTBa QYHKIMH HENpephIBHBIX (TeopeMbl Ko n
BeiiepmTpacca).

11

0,5

1,5




4.12

Brinonnenue U3 «KommekcHsle uucnay, «OnpeaeauTeny i MaTpHULbD,
«CucTeMbl IMHEHHBIX anreOpandeckux ypaBHeHui», «[loctpoeHue Tem»,
«[Ipenensry, «<HenpepriBHOCTH. ToukH pa3priBa GyHKIHN

13

4.13

[loaroroBka K KOHTPOJIBHBIM paboTam «KomriekcHble ynciay, «JInHeliHas
anrebpay, «BexTopHas anreOpa n aHANUTHIECKas TeOMeTpHsD», «OCHOBEI
MaTeMaTHYECKOTO aHAIHM3ay.

10

22

4.14

Koncnektsr «CBoiicTBa onpenenutenein», «O030p rpagikoB U CBOHCTB OCHOBHBIX
9JIEMEHTAapHBIX QYHKIMIY, «DIeMeHThl Au(PepeHInaTIbHON TeOMETPHH KPUBBIX.
TlepexoHbIEC KPUBBIEY.

12

4.15

Beimonnenue PI'P Nel «3nemMeHTHI TMHEHHOI, BEKTOPHOH anreOpsl 1
AQHAJIUTHUYECKON TeOMETPUMY.

10

4.16

[ToaroToBka K KOHTPOIBHOI padoTe «DIEMEHTHI THHEHHOM, BEKTOPHOH anreOphl 1
AHAJTUTHUYECKON TeOMETPUMY.

10

4.17

Wzydenue pa3uenos «JlumHeliHas anredpay, «BekropHas anredpay,
«AHanuTuyeckas reoMeTpus» , «BBeeHne B MaTeMaTHYeCKUN aHaTIH3»

46

4.18

BrmonreHne KOHTpoIbHOH padoTsl Ne 1 mo pasnmenam «JIuHeitHas anrebpay,
«BekropHas anrebpay», «AHanuTHYECKasi reoMeTpus», «BreneHue B
MaTeMaTHYECKUN aHAIIU3.

10

4.20

IIpomesxyTouHast aTTecTarys — 3a4eT

5.0

Pasnean 5. Inddepenunanbroe ncunciaenue GyHKUNU OHOM epeMeHHOM.

YK.1.1
OIIK-14

5.1

[Ipon3BoxHas pyHKLIUH, €€ TEOMETPUICCKUIT M MEXaHIMYEeCKUIA cMbIci. [IpaBuna
muddepenunposanus Gpynkuuit. Tabnuua mpou3BoaAHbIX. [[pON3BOHEIE BHICIINX
MOPSKOB. BhIuncienne mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIUA.
Huddepennnan Gpynxunu. Cmbicn u cBoiictBa quddepenimanos. [IpudinxeHHbIe
BBIUUCIICHHS C TIOMOIIbI0 quddepenimana. JluddepeHiiuansl BICIINX MOPSIKOB.

0,5

0,5

52

OcHoBHbIe Teopembl AuddepennuanpHoro ucuncnenus (Gepma, Poms,
Jlarpamxa, Komm). [IpaBuno Jlonuramns. [IpumeHeHne Mponu3BOIHBIX K
HCCIICTOBaHMIO MOBECHNS (QYHKITUH.

0,5

0,5

53

OnemeHThl U depeHranbHON reoMeTpuu KpuBbIX. KprBH3Ha, SBOIIIOTA,
9BoJbBeHTA. Bekrop-dynkuus. Tpexrpanuuk @pene. IlepexoHbie KpuBbIE.

0,5

0,25

6.0

Paznen 6. KommiekcHble yncia.

YK.1.1
OIIK-14

6.1

[ToHsTHE KOMIUIEKCHOTO YHCIa, aredpandeckas, TPUTOHOMETPHYIECKas,
nokasatesbHasi GopMbl KoMILIeKcHoro urcia. Gopmyna Diinepa. [elicTsus ¢
KOMIIICKCHBIMH YHCIIaMH.

0,5

0,25

6.2

[NonsTHEe QyHKINN KOMIIIEKCHOTO IepeMeHHOoro. JleficTBUTEbHAs 1 MHUMAs
4yacTh. DJIeMeHTapHbIe (YHKINH, UX CBOMCTBA. [Ipesen, HempepbIBHOCTD U
JddepeHmpyeMocth QYHKIME KOMIUIEKCHOTO MEPEMEHHOTO.

0,5

0,25

7.0

Paspnen 7. MHTerpajibHoe ncuuciaeHue pyHKIMU OJHOM NepeMeHHOi.

YK.1.1
OIIK-14

7.1

ITepBooOpa3nas. HeonpeneneHHbI HHTETPpaN U €ro CBoicTBa. Tabimia

0,5

0,25




UHTErpaioB. HemocpencTBeHHOE HHTErPUPOBaHKE. 3aMeHa epeMEHHON Py
UHTErpUpOBaHiH. VIHTErpUPOBAHHUE 110 YACTSIM.

7.2

WHTerpupoBanue paunoHaIbHBIX podeil. PasoxeHnue paloHaIbHBIX ApoOe Ha
npocreiimue. HTerpupoBaHue TPUrOHOMETPUYECKUX U UPPallMOHATIbHBIX
BBIPAKEHUM.

0,5

0,5

7.3

3agauu, NPUBOASIIUE K MOHATHUIO ONPEEeICHHOT0 UHTerpana. OnpeaeneHHbINH
uHTerpal, ero ceoiicrsa. ®opmyrna Helorona-Jlelbuuna.

0,5

0,5

7.4

HecoOcTBeHHbIE HUHTErpaJibl C OECKOHEUHELIMU npeacjiaMu U OT HECOrpaHMUCHHBIX
(byHKHPIﬁ. reOMeTpI/I’{eCKI/Ie 1 MEXaHUYCCKHUC MMPUJIOKCHUSA NHTETPAJILHOT'O
HNCYUCJICHUA.

0,5

0,5

8.0

Pasnen 8. @®yHKIMM HECKOJIbKHX IlePeMEHHBbIX.

YK.1.1
OIIK-14

8.1

@OyHKINN HECKONBKNX NepeMeHHBIX. [Ipenern, HenpepsIBHOCTH. YacTHbIC
MPOU3BOIHBIE, X TEOMETPUIECKUH cMbIci. Juddepeniman, ero reoMeTpruIecKuit
cMbIci. YacTHbIE MPOU3BOIHBIC BBICIINX HOPSIKOB.

0,5

0,5

8.2

DkcTpeMyMbl DYHKIUH JABYX IEPEMEHHBIX, HEOOXOUMBbIE U JOCTATOUHBIE
YCIIOBUSI CYIIECTBOBAHMUS SKCTPEMyMa. Y CIIOBHBIN dKCTpeMyM. DyHKIUs
Jlarpamxa. Haumenbiiiee u Hanbosbliee 3HaYeHUs] QYHKIUH B 3aMKHYTOM
00J1aCTH.

0,5

0,5

9.0

Pasznen 9. Iuddepennmnanbible ypaBHEHHS U CUCTEMBI.

YK.1.1
OIIK-14

9.1

3amaun, npuBoOASIINe K TU(QepeHInaTbHbEIM ypaBHeHIIM. [uddepernnansHere
ypaBHEHHUS IIepBoro nopsaka. 3anada Komm. OcHOBHBIE KIIACChl ypaBHEHUH,
MHTETpUPYEMBIE B KBaJIpaTypax: ¢ pa3AesioLMMUCS IepEMEHHBIMU,
OJIHOPOJHBIE, IMHEIHbIE, bepHyu.

0,5

0,5

9.2

JuddepeHnnanbHple ypaBHEHHS BBICIINX MOPSIKOB. Y PaBHEHUS, TOIMYCKAIOIIHe
HoHIKeHue nopsiaka. O01as Teopus JIMHEHHbBIX AU GepeHIIaIbHBIX YPaBHEHHUH.
Jluneiinpie ogHOpOAHBIE MU depeHIanbHble YpaBHEHHS C TOCTOSHHBIMU
KodppunueHTaMu.

0,5

0,5

9.3

Jluneiinpie HeomHOPOIHBIC MU GEpeHIMaIbHbIC YPABHEHHS N-TO MOPSIKA C
MOCTOSTHHBIMU K03((durrieHTaMu. MeTo1 BapHaIiy MPOM3BOIBHBIX TOCTOSTHHBIX.
Merton HeomnpeneneHHbIX K0d(QPUIIMEHTOB HAXOXKIEHUS! YaCTHOTO PEIICHUS
JTMHEHHBIX JudQepeHInaNbHbIX YPaBHEHUH CO CICHANBHO MPaBOil YacThIO.

0,5

0,5

9.4

UYncneHHbIe METOIBI penieHns A hepeHIHATBHBIX YPaBHEHHUH.

0,25

0,25

9.5

Cucrems! muddepeHnnanbHbIX ypaBHeHHH. 3agada Komm. Metonb! pemenns
CHCTEM JINHEWHBIX A PepeHINaIbHBIX YPAaBHEHUH C TOCTOSHHBIMHU
K03 unmeHTamu.

0,25

0,25

10.0

Pazgen 10. KpaTHbie, KpuBOJIMHEHbIe HHTETPAJIbI.

YK.1.1
OIIK-14

10.1

O6111a;1 CXeMa IMOCTPOCHUSA MHTETpaJia 110 obOnactu. Beruuciaenue KpaTHBIX
HMHTCIpaJIOB. CBC,Z[CHI/IG KPaTHOTI'O MHTCTpajia K IOBTOPHOMY. 3amMmena TIEPEMECHHBIX

17

0,5

0,25




B KpaTHBIX MHTerpajax. JIBoWHOI U TpOHHOM MHTErpabl, UX CBOMCTBA.

10.2

Kpusonusneiinsie unrerpaist I u Il pona, ux cBoiicTBa U BEIUNCIICHHUE.
I'eomerpuueckue u MexaHUYECKHE MPUITOKEHUS KPUBOJIMHEHHBIX HHTETPAJIOB.
IToBepXHOCTHBIE HHTETPAJIBL.

17

0,25

10.8

Bremonuenne N/13 «KomiekcHble ynciiay, «MeToabl HaX0K ICHHS
HeoTpeAeNIEHHBIX UHTETpaloBy, «KpaTHbie 1 KpUBOJIMHEHHBIE HHTETPANIBIY,
«YucneHHasle MeTOBI pemeHnst auddepeHnnanbHbIX. ypaBHSHHN

20

10.9

Koncnektsl «OcHOBHas Teopema anredpbl. Pasnoskenue npodeii Ha mpocTerinuey,
«YucneHHsIe METOABI PEHICHHSI AU(). YPaBHEHHH U CHCTEM», «3aMeHa
NIepEeMEHHBIX B KPATHBIX MHTErpaiaxy.

28

10.10

IloaroroBka k koyokBuyMy «HeonpeneneHHblil HHTErpai.

12

10.11

Brmonnaenue PI'P (koHTpOnbHOI padoTter) No2 «IuddeperuunansHoe
UHTErpaJbHOE HCUHCIICHHE QYHKIMI OJHON IepeMEeHHON»

10

10

10.12

[ToaroroBka K KOHTPOJILHBIM paboTaM «DyHKINU HECKOIBKUX TEPEMEHHBIX)
«npepeHnnanbHble ypaBHCHHS M CHCTEMBD».

10.13

Bemmonuenue PI'P (konTponbHO# pabotsl) Ne3 «/Iuddepentmansabie ypaBHEHUS
U CHCTEMBI»

10

10

10.16

IIpomesxyTouHast aTTecTaus — DK3aMeH

18

36

11.0

Paznen 11. DineMeHTHI (PYHKIHOHAJIBLHOTO aHAIU3a. YHCI0BbIE U
(pyHKUIHOHATIbHBIE PSIIbI.

YK.1.1
OIIK-14

OneMeHTsl BEKTOPHOTO aHanu3a. LIupKyIsays BEKTOPHOTO MOJsI BAOIb KPUBOM.
Potop n nuBeprennus BekTopHoro noss. [loTeHnuansHoe Moj€e, €ro CBOMCTBA.
Brruucnenune norenimana. [onusiii auddepennnan. [Ipumenenne
muddepernuata B npuOIKEHHBIX BEIUUCIEHIIX. KacaTenbHas u Hopmais.
ITpon3BoiHAs CKAJISIPHOTO MOJISI [T0 HAPABJICHUIO. [ paieHT.

0,25

0,75

11.2

DneMeHThl QYHKITMOHATLHOTO aHainu3a. YNcIoBbIe Psiibl, OCHOBHBIE TIOHSTHS.
Cxonumocts psiga. Cymma psia. Heo6xoamumoe yciioBrue CX0IMMOCTH psijia.

0,5

0,5

11.5

3HAKOIOJIOKHUTEIbHEIE pAObBL. I[OCT&TO‘IHI)I@ IMPU3HAKU CXOJUMOCTH
3HAKOIOJIOKUTCIIbHBIX PSAJOB.

0,5

0,5

11.6

3HaKoIepeMeHHbIC Ps/Ibl. 3HaKouepeaytomue psipl. [Ipu3Hak JleiiOuuIa.
AGComoTHAs B yCJIOBHAS CX0IUMOCTh. CBOicTBa aOCOIOTHO CXOASIIUXCS PSIIOB.

0,25

0,25

11.7

OyHKIIMOHANBHBIE pAasl. O0MacTh CXOAMMOCTH, METO/IBI €€ ONPEAETICHNUS.
CBoiicTBa paBHOMEpHO cxoasmuxcs psaioB. Crenennsie psasl. Teopema Abers.
WHTepBan 1 001aCTh CXOJMMOCTH CTETICHHBIX PSIJIOB.

0,25

0,25

12.0

Pazgen 12. 'apmonnyecknii anaaus. Paael @ypre. YpaBHeHnus
MaTeMaTH4eCKoi (pu3uKH.

YK.1.1
OIIK-14

12.1

Psn Teiinopa u Maknopena. PaznoxxeHue QyHKIMIA B CTETICHHBIE PSIIBL.
[TprMeHeHHs CTENEeHHBIX PSA0B B MPUOIMKEHHBIX BHIYHUCICHUSX.

0,25

0,25

12.2

T"apmonunueckuii ananus. Psaapl @ypoe. Psaasl @ypbe 1515 4ETHBIX, HEUETHBIX
hyHKIH.

0,25

0,25




12.3

Paznoxenue Heneproanueckux Gpynkuuii B psg @ypwe. P Oypwe Ha [0,1].

[onsiTus 0 npeoOpazoBanum u uHTErpane Pypee. 2 0,25 1025

12.4 | VpaBHeHus marematudeckoil ¢pusuknu. Meton @ypre. Popmyna Janambepa. > 025 | 0.25
Meton ceTok. ’ ’

13.0 | Pa3gen 13. Teopust pyHKUMIT KOMITIEKCHOI MepeMeHHOI: YK.1.1
auddepeHIMpPOBaHNe, HHTETPHPOBAHUE, BIYCTHI. OIIK-1.4

13.1 | Ilonsrue aHamutuueckoit pynknun. YcnoBus Komu-Pumana. ['eomerpruecknit
CMBICIT MOJTYJISL ¥ apTYMEHTa POM3BOTHOM aHAIMTHYECKON (QyHKIUH. 2 0,25 | 0,5
WuaTerpanpabie TeopeMsl u popmysl Ko,

13.2 | H3onupoBaHHBIE 0COOBIE TOUKU M MX KiIaccuUKanus. Psabl B KOMIUIEKCHOM > 025 | 05
IJIOCKOCTH. ’ ’

13.3 | Brriuersl. BerunciaeHue BEIYETOB OTHOCUTEIBHO NIOJIFOCOB PA3IIMYHBIX IIOPSAIKOB, 2 05 0.5
HEYCTpaHNMOI 0COOeHHOCTH. BrIuncIeHHe HHTETPaIoB C IOMOIIIBIO BEIUETOB. ’ ’

14.0 | Pa3ngen 14. OnepaunonHoe ucuucijenue. [Ipeoopazosanue Jlannaca. VK11
IIpumenenne npeodpasosanus Jlamnaca ans pemenusi AupgepeHuaIbHBIX OHI&-OI 4
YPaBHEHMIA.

14.1 | Ilpeobpa3zoBanue Jlamraca, ero cBoiictBa. Kimacc opurunanos. Kiacce 2 05 05
n3o0paxeHnid. OCHOBHBIC TEOPEMBI ONEPALMOHHOTO UCUUCIICHUSI. ’ ’

14.2 | Onpenenenne n3o0paxxeHni GyHKIMH 110 nx opuruHanam. CrocoOsr 2 05 05
BOCCTaHOBJICHHSI OPUTHHAJIOB [0 H300payKeHUIO. ’ ’

14.3 | Pemenne nuddepeHnnanbHbIX ypaBHEHUH U cucTeMbl quddepeHnnantsHbIx > 05 | 025
YpaBHEHUH ONEPAIMOHHBIM METO/IOM. ’ ’

14.4 | 3amaum BapuarmoHHOTO HcuucieHus. [lonstue Gpyrknuonana. Bapuanus, ee 2 05 025
CBO¥CTBa. DKCTpeMyMbl GYHKIHOHANA. Y paBHEeHHE Diinepa. ’ ’

15.0 | Pa3gen 15. OcHOBBI MATEMATHYECKOT0 MOAEIMPOBAHNUS. ANIMPOKCHMAINS YK.1.1
dyHKIMid. OIIK-14

15.1 OCHOBBI MATEMATHYECKOT'O MOJIEITUPOBAHMUSL. 1 17 0,25 4

15.2 | Ammpokcumarnys (yHKITHHA. 1 17 4

15.14 | Bemonnenune M/13 «UuciaoBeie ¥ QyHKIIMOHAIBHBIE B, "' apMOHUUECcKUit
aHanmu3. BexTopHEIl aHaU3. Y paBHEHUS MaTeMaTH4Ieckoi gprsuku", 12
«OrnepanlnOHHOE UCUUCIICHHUEY.

15.15 | IToxroroBka Kk KOHTPOJIBHEIM paboTam «YUncioBble U QyHKINOHATIBHBIE PSIBI, 3 16
«Teopust pyHKITHHA KOMIUIEKCHOHN MepeMeHHONY, «OnepaliioHHOe HCUHCICHHUEY.

15.16 | Koncnektsl «CBOMCTBA paBHOMEPHO CXOASILIMXCS MOCIE0BATENILHOCTEN U
psanoBy, «MHTErpan @yphe B ypaBHEHUAX MaTeMaTHUECKOW (HU3NKNY, 28
«I"eoMeTpUUECKHI CMBICII MOZYJIl M apTyMEHTa IPOU3BOAHONY, «BapuannoHHoe
UCUUCJICHUEY.

15.17 | Bemonnenne PI'P Ne4 «Omnepannonnoe ucuncienue. Psagpl. Teopus ¢pyHxumit 10
KOMILIEKCHOH NepEMEHHON.

15.18 | BrimonHeHne KOHTPOJIbHOM paboThl Ned «OnepaninoHHOE UcUHCIeHHE. Psb. 10
Teopust GpyHKIMIA KOMIUIEKCHOM EpEeMEHHO».

15.19 | IIpomexxyTo4Hast aTTecTaus — DK3aMeH 36 18




16.0

Pazgen 16. luckperHas MaTeMaTHKA: JJOTHYeCKHe HCYMCICHHS, 3JIeMEHThI
KOMOUHATOPHUKH M TEOPHHM MHOKECTB.

YK.1.1
OIIK-14

16.1

Anrebpa coObIThi, KITaccu(UKaIus COOBITHH B TEPMUHAX TEOPHU BEPOSITHOCTEH 1
TEOPHH MHOXKECTB. DJIeMEHTapHasi TEOPHsI BEPOSTHOCTEH U ee MaTeMaTHYeCKUe
OCHOBBI: Pa3JIMYHbIC ITOIXObI K ONPESICHHIO BEPOSTHOCTH COOBITHSL

0,25

0,5

17.0

Pazgen 17. Cayuyaiinble coObITHS. DleMEeHTAPHAS TeOPUS BePOATHOCTEN U ee
MaTemMaTnyeckue ocHoBbl. Cxema BepHyJuin.

YK.1.1
OIIK-14

17.1

TeopeMsbl CI10KEHUS U YMHOKEHHS BEPOATHOCTEH. Y CIOBHBIE BEPOSITHOCTH.
Popmyiia noaHou BeposTHocTH. PopMmyiinl baileca.

0,25

0,25

17.2

ITocnenoBarenbHOCTh HE3aBUCUMBIX UcIbITaHul bepHymu. ®opmyna bepryiny.
[IpenenbHble TeOpeMsl B cxeMe bepHymnnn

0,25

0,25

18.0

Pazgen 18. Cnyualinble BeJUYMHBI. 3aKOHBI pacnpeeleHUs CIy4aiiHbIX
BeJIMYMH, UX YHCJIOBbIE XapaKTEePUCTHKHU. 3aKOH GOJIBIINX YHCeJI.

YK.1.1
OIIK-14

18.1

Crnyuaiinple BenuuuHbl. @OpMBI 3aKOHA paclpeesIeHUsl AUCKPETHOM cilydyallHOM
BEJIMYHMHBI X HETIPEPBIBHOM cilydaitHON BenmuurnHbl. OCHOBHBIC YHCIIOBbIE
XapaKTEePUCTUKH CITyYaiHBIX BEIMYMH: MOJIa, MEIaHa, MaTeMaTHIECKOe
OKUJIaHHUe, TUCIIepCHusi, UX CBOICTRa.

0,25

0,25

18.2

Krnaccuyeckre 3aK0HBI TUCKPETHBIX U HENIPEPBIBHBIX CIyYalHBIX BETUYUH:
6unomuanbHbIH, Ilyaccona, Dpnanra, reoMeTpu4ecKuif, THIIEPreOMETPUIECKUN,
PaBHOMEPHBIN, MOKa3aTeIbHBII

0,25

0,25

18.3

HopmanbHoe pacnpenenenue. 3akoH 6onblux uucel. LieHTpanbHas npenensHas
Teopema.

0,25

19.0

Paznea 19. [IBymepHas ciyyaiiHasi BeJIMUUHA.

YK.1.1
OIIK-14

19.1

JIBymepHbIe ciiy4aiiHble BennunHbl. MHTerpanbHblil v and dpepeHnraibHbli
3aKkoHbl. YnciioBeie xapaktepuctuku. Koppemnsus. Perpeccus.

0,25

0,25

20.0

Pasnen 20. Matemarnueckasi craTucTuka. CTaTHCTHYECKHE METOABI
00padoTKH IKCIEPUMEHTAILHBIX JAHHBIX U NPUHATHS PellleHui. JJIeMeHTbI
TeOPHHU KOpPPeIsIHii.

YK.1.1
OIIK-14

20.1

DNeMeHTHl MaTeMaTHIeCKOH cTaTHCTUKA. CTaTUCTHIECKIE METOIBI 00paboTKH
SKCIEPUMEHTAIBHBIX JaHHBIX. | eHepaibHasi COBOKYIIHOCTh. BrIOOpKa.
CTaTUCTUYECKHN psil. DMIMPHUUECKOE paclpeieleHHe.

0,25

0,25

20.2

Toueunsle u HWHTCPBAJIbHBIC OLICHKH! IMaAPaAMETPOB paCpCACICHUS 110 BLI60pK€.

0,25

0,25

20.3

IIpoBepka cTaTUCTHUECKUX THIIOTE3. DIEMEHTHI TEOPUH KOPPEIAIUU:
KOPPESAIHOHHBII MOMEHT, KO GHUIIMEHT KOPPEISAIIUH, PETPECCHs.
KoppensiuonHoe OTHOILIEHUE.

0,25

20.8

Brmonaenue NMJ13 "Kombunatopuka. Anredpa coobrtuit", "Cirydaiinbie
co0ObITus", «CiryyaiiHble BETHYHHBDY.

12

20.9

Koncnekts! «I'eomerpuueckas BeposTHOCThY», «HauanbHble U LIEHTpaJIbHbIE
MOMECHTBI».

18

20.10

IToaroToBka Kk KOHTPOIBHBIM padoram "CrydaiiHeie coosiTHs", "CaydaliHbe

14




BEJINYMHEI".

20.11 | IToxroroBka k TectupoBanuio " Ciyuaiinsle coObTHsA", ""CirydaliHple BETUYUHBI". 8
20.12 | Bumonuenne PI'P Ne5 "Crywaiinsie Bennaunsl. CTatucTndeckas 00paboTka 10
JTAHHBIX. DIIEMEHTHI TEOPHH KOPPeIsImn .
20.13 | Brinonnenne koHTposIbHOI paboThl Ne5 "Ciyuaiinblie BeanyrHbl. CTaTHCTHYECKAS 10
00paboTKa JaHHBIX. DIEMEHTH TEOPUH KOPPEISIInu'.
20.14 | TIpomexxyTouHas aTTecTalus — 3aueT




5 ®OHJ]I OHNEHOYHBIX CPEJACTB JJI5s1 IPOBEJEHUA
TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U TIPOMEXYTOYHON
ATTECTAIIMH OBYYAIOIIUXCS IO JUCIUIIVIMHE

@oHJ OIIEHOYHBIX CPEACTB IS MPOBEICHUS TEKYIIEro KOHTPOJISL YCIIEBAEMOCTH U NMPOMEXYTOUYHON aTTECTALUH

0 TUCIMIUIAHE: oopMIiIeH B Buze mpuioxeHns Ne 1 k pabodeit mporpaMMe TUCHUTUIMHBL M Pa3MEIeH B AJIEKTPOHHOM
nHpopmanmonHo-oodpazosaresnsHoii cpene KplKT UpI ' YIIC, noctynHoii o0yyaromemycst 4epes ero JUYHbINH KaOMHET

6 YYHEBHO-METO/IMYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITJINHBI

6.1. YueOHasi quTepaTypa

6.1.1. OcHOBHAas JIUTEpaTypa

ABTOpBI N3partenscTBO Kos-0 5.
COCTaBI/ITe}II/I 3arnaBue I — ’ | B OubnmoTexe/
100% onnaitn
6.1.1.1 |I'. A. T'edan OCHOBBI MaTEMAaTHIECKON CTATUCTUKHU [ DNEKTPOHHBIH UpxyTck : 100 % online
pecypc] : yuebHOe mocobue mo mucnuruinHe «Maremaruka»  [UpI'VIIC, 2011
JUTSI CTYICHTOB OYHOM (hOPMBI 0O0yUEHUS BCEX
CIEUATbHOCTEH. -
http://irbis.krsk.irgups.ru/web_ft/index.php?C21CO
M=S&S21COLORTERMS=1&P21DBN=IBIS&I2
IDBN=IBIS FULLTEXT&ING=&Z7211D=Dmitro
V14&S21EMT=briefHTML ft&USES21ALI=1&
S21ALL=%3C%2E%3E1%3D519%2F%D0%93 %2
045%2D188306%3C%2E%3E&FT PREFIX=KT=
&SEARCH STRING=&S21STN=1&S21REF=10
&S21CNR=5&auto_open=4
6.1.1.2 |B. E. I'mypman |Teopus BeposTHOCTEH U MaTeMaTndeckas cTaTucTuka [ Tekcr] |M.: FOpaiit, 105
: YueOHoe nmocobue a1 OakanaBpoB. - 2013
6.1.1.3 |A. C. lllankun  [3amga4n ¢ pemICHUSIMHE IO BEICIIICH MaTeMaTHKE, TEOPHU Mockaa : 100 % online
BEPOSITHOCTEH, MATEMaTUYECKON CTATUCTHUKE, JlamkoB u K°,
MaTeMaTUYECKOMY NIPOTrPAMMHUPOBAHUIO [ DJIEKTPOHHBII 2020
pecypc] : yueOHOe 1mocodue ATt CTYASHTOB BY30B,
00yJaromuxcs MO HAIPaBIICHUIO TIOATOTOBKH "OKOHOMUKA". -
http://irbis.krsk.irgups.ru/web/index.php?P2 I DBN=IBIS&I21
DBN=IBIS&S2 1 FMT=fullwebr&Z211D=MTA2M20ydDRVN
TMS5VjVyM2kORDY xMg%3D%3D&C21COM=S&S21ALL
=%3C%2E%3E1%3D51%2F%D0%A823%2D344884%3C%?2
E%3E#page result
6.1.1.4 |B. C. lllunayeB |Bpiciias maTtemMaTHka : yueOHOE mocoOue AJst By30B. - Mocksa : 100 % online
https://urait.ru/bcode/449732 (nara o6pamenus tOpaiit, 2020
27.04.2020). - TekcT : 3AEKTPOHHBIN
6.1.2. JlonoJiHUTEIbHASI JINTEpaTypa
ABTOpEI W31aTenseTBO Kos-0 5.
COCTaBI/ITe}II/I 3arnaBue O — ’ | B OubnmoTeke/
100% onnaitn
6.1.2.1 | lunaues B.C. |Bricmas MaTematuka [ DIeKTpOHHBINA pecypc]: yaed. st M.: UHOPA-M, | 100% onnaiin
BYVY3os. - https://urait.ru/bcode/449732 2019
6.1.2.2 | CenuepcroBa |OnemeHTtsl Teopun BepositHocTel [Teker] : yueb. [Tocobue. - |KpacHosipek: 98
N.®., I'anbkoBa KpKTUpI' VII
E.A. C, 2011
6.1.2.3 | baxsanos H.C., [Uucnennsie MeTob! [ TeKCT HEMOCPEACTBEHHBIN ]| : yueo. M.: BUHOM, 20
Kunkos H.II., |moco6ue nius BY3os. - 2006
Kobenpkos I'.M.
6.1.3. MeTtoanieckne pa3padoTku
W3nmarenscTBoO,
ATops! roxg m3nanus/ | Koiu-Bo 9Kk3.
COCTaBI/ITe}H/I 3arnaBue JInunbIi B OubnmoTeke/
KaOMHEeT 100% onnaitn
oOy4aromerocs
6.1.3.1 |B. M. I'pymanc  |Matemaruka [D1eKTpOHHBIH pecypc] : MeToauuecKue Kpacnosipek : | 100% onmnaiin



http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D519%2F%D0%93%2045%2D188306%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D519%2F%D0%93%2045%2D188306%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D519%2F%D0%93%2045%2D188306%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D519%2F%D0%93%2045%2D188306%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D519%2F%D0%93%2045%2D188306%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D519%2F%D0%93%2045%2D188306%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D519%2F%D0%93%2045%2D188306%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D519%2F%D0%93%2045%2D188306%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=MTA2M20ydDRvNTM5VjVyM2k0RDYxMg%3D%3D&C21COM=S&S21ALL=%3C%2E%3EI%3D51%2F%D0%A823%2D344884%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=MTA2M20ydDRvNTM5VjVyM2k0RDYxMg%3D%3D&C21COM=S&S21ALL=%3C%2E%3EI%3D51%2F%D0%A823%2D344884%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=MTA2M20ydDRvNTM5VjVyM2k0RDYxMg%3D%3D&C21COM=S&S21ALL=%3C%2E%3EI%3D51%2F%D0%A823%2D344884%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=MTA2M20ydDRvNTM5VjVyM2k0RDYxMg%3D%3D&C21COM=S&S21ALL=%3C%2E%3EI%3D51%2F%D0%A823%2D344884%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=MTA2M20ydDRvNTM5VjVyM2k0RDYxMg%3D%3D&C21COM=S&S21ALL=%3C%2E%3EI%3D51%2F%D0%A823%2D344884%3C%2E%3E#page_result
https://urait.ru/bcode/449732
https://urait.ru/bcode/449732

yKa3aHUsl K JICKIIMOHHBIM 3aHSATHSIM /IS CTY/IEHTOB BCEX
(dbopm o0yduenus crierpanbHOcTH 23.05.06 CTpOUTENBECTBO
DKEJIE3HBIX IOPOT, MOCTOB M TPAHCTIOPTHHIX TOHHENeH — U.1.

http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S2

Kp/DKTUpL YII
C, 2021

1COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS FUL

LTEXT&LNG=&Z7211D=DmitroV14&S2 1FMT=briefHTM

L ft&USES21ALL=1&S21ALL=%3C%2E%3E1%3D51%2

F%D0%93%2090%2D423839522%3C%2E%3E&FT_PREF

[X=KT=&SEARCH STRING=&S21STN=1&S21REF=10

&S21CNR=5&auto_open=4

6.1.3.2

B. M. I'pymanc

MateMaTHKa [ DJIeKTPOHHBIN pecypc] : MEeTOIUUeCKue
yKa3aHUsl K JIEKIIMOHHBIM 3aHSATHSIM JJIsI CTY/IEHTOB BCEX
(dopm o0yueHus crerpanbHocTH 23.05.06 CTpOUTENBCTBO
DKEJIE3HBIX JIOPOT, MOCTOB ¥ TPAHCIIOPTHBIX TOHHENEH — Y.2.

http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S2

Kpacnosipck
KpWKTUpI VII
C, 2021

1COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS FUL

LTEXT&LNG=&Z7211D=DmitroV14&S21FMT=briefHTM

L ft&USES21ALL=1&S21ALL=%3C%2E%3E1%3D51%2

F%D0%93%2090%2D753565972%3C%2E%3E&FT PREF

[X=KT=&SEARCH STRING=&S21STN=1&S21REF=10

&S21CNR=5&auto_open=4

100 %
OHJIAMH

['pymanc, B. M.

MaremaTiKka : METOJUYECKHE YKa3aHusl K IPaKTHYECKUM
3aHATHUSM U1l CTYAGHTOB  BceX (GopM  oOyueHwHs
cnennanbHOCTH 23.05.06 CTpOUTENBCTBO KENE3HBIX A0POT,
MOCTOB U TPaHCIIOPTHBIX TOHHEJIECH

http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S?2

Kpacnosipck
:KpWXKT
UpIl'VIIC, 2022

ICOLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS FUL

LTEXT&LNG=&Z211D=DmitroV14&S21FMT=briefHTM

L ft&USES21ALL=1&S21ALL=%3C%2E%3E1%3D51%?2

F%D0%93%2090%2D572813928%3C%2E%3E&FT PREF

IX=KT=&SEARCH STRING=&S21STN=1&S21REF=10

&S21CNR=5&auto_open=4

100 %

OHJIAMH

6.1.3.3

[1. B. Hosuxos, B.
M. I'pymanc

MaTemaTuka [ DJIEKTPOHHBIN pecypc] : METOAUYECKUE
yKa3aHUS 110 BHITIOJIHEHHIO pacuéTHO-rpaduieckux pador
111 CTYZIGHTOB O4YHOH (popMBI 00YyUCHHMS JUIS CTICLATIbHOCTH
23.05.06 «CTpOUTETBCTBO JKEJIE3HBIX AOPOT, MOCTOB 1
TPaHCIIOPTHBIX TOHHEJIEH.-
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S?2

Kpachosipck :
KpXT
UpI'VIIC, 2022

ICOLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS FUL

LTEXT&LNG=&Z7211D=DmitroV14&S2 1FMT=briefHTM

L ft&USES21ALL=1&S21ALL=%3C%2E%3E1%3D51%?2

F%D0%93%2090%2D927618196%3C%2E%3E&FT PREF

IX=KT=&SEARCH STRING=&S21STN=1&S21REF=10

&S21CNR=5&auto_open=4

100% onmain

6.1.3.4

B. M. I'pymanc

MaTemaTuka [ DJIEKTPOHHBIIN pecypc] : METOINYECKUE
YKa3aHUS 110 BBIITOJIHEHUIO KOHTPOJILHON paboThI st
CTY/IEHTOB 3209HO (hOpMBI 00yUIEHUsI CIIENATIBHOCTH
23.05.06 «CTpOUTENBCTBO KEIE3HBIX 10POT, MOCTOB U
TPaHCTIOPTHBIX TOHHEEH.
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S?2

KpacHosipck :
KpWKT
Vpl'VIIC, 2022

ICOLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS FUL

LTEXT&ILNG=&Z7211D=DmitroV14&S21FMT=briefHTM

L ft&USES21ALL=1&S21ALL=%3C%2E%3E1%3D51%2

F%D0%93%2090%2D408595631%3C%2E%3E&FT PREF

IX=KT=&SEARCH STRING=&S21STN=1&S21REF=10

&S21CNR=5&auto_open=4

100 %

OHJIAMH

B. M. I'pymanc

MaremaTika : METOJMYECKHE YyKa3aHHsS 110 BBIIOJHEHHIO
CaMOCTOATENIFHOW paboOTBl AT CTYOGHTOB BceX (opMm
oOyuenmnss  cmenmansHOocTH — 23.05.06  CTpOHTENBCTBO

Kpacnosipck :
Kp KT
HpI'VIIC, 2022

PKECJIE3HBIX JTOpOT, MOCTOB M TPAHCHOPTHBIX TOHHENCH -

100 %
OHJIAMH



http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D423839522%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D423839522%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D423839522%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D423839522%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D423839522%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D423839522%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D423839522%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D753565972%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D753565972%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D753565972%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D753565972%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D753565972%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D753565972%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D753565972%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D572813928%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D572813928%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D572813928%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D572813928%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D572813928%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D572813928%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D572813928%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D927618196%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D927618196%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D927618196%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D927618196%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D927618196%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D927618196%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D927618196%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D408595631%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=DmitroV14&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%93%2090%2D408595631%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
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Kpacnosipck, 2022. Ob KpKT HpI' YIIC. URL:
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S2
1COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FUL
LTEXT&ILNG=&Z21ID=DmitroV14&S21FMT=briefHTM
L ft&USES21ALL=1&S21ALL=%3C%2E%3EI1%3D51%?2
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6.2. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKANMOHHOM ceTH ""UHTepHeT"

6.2.1 Onexrponnas oudanorexa KpXKTUpI'VIIC : caiit. — Kpacnosipck. — URL: http://irbis.krsk.irgups.ru/. — Pesxxum
" |mocTymna: mociie aBTOpU3aluu. — TeKCT: JIEKTPOHHBII.

OnexrponHas 6ubnroreka «YMIL XKAT» : anexrponHo-Onbanoreunas cucrema : caidt / ®I'bBY IO «YuedbHo-
6.2.2 |MeToaMUYecKHi IEHTP MO 0Opa30BaHUIO Ha JKEIE3HOMOPOKHOM TpaHcmopTe». — Mocksa, 2013 — . — URL:
http://umczdt.ru/books/. — Pesxxum goctymna: o noamucke. — TEKCT: MEKTPOHHBIMN.

6.2.3 Znanium.com : 3JEeKTpOHHO-OMOMMoTeyHas cucrema : cait / OO0 «(3HAHUYM». — Mocksa. 2011 — 2020. —
"~ |URL: http://new.znanium.com. — Pexxum mgoctyna : mo noamucke. — TeKCT: 3IeKTPOHHBIN.

6.2.4 O6pa3oBarenbHas wiathopma FOpalT : anekTponHas oubnmoreka : cat / OO0 «DIeKTPOHHOE U3IATEIBCTBO
" |HOpaiit». — Mocksa. — URL: https://urait.ru/. — Pexxum moctyma: o noamucke. — TeKCT: IIeKTPOHHBIH.

6.2.5 JlaHb : ayIeKTpOHHO-OMONMHOTeUHAs cucteMa : caiit / MsmarenbctBo Jlans. — Cankt-TIletepOypr, 2011 — . — URL:
"7 |http://e.Janbook.com . — Pexxum goctymna : o nmoanucke. — TeKCT: IIeKTPOHHBIH.

6.2.6 OBC «YHuBepcHTeTCKas OMONIMOTEKa OHJIAWH» : 3JeKTpoHHas oubmuoreka : cait / OO0 «/IupekT-Memuay. —
" |Mocksa, 2001 — . — URL: http://biblioclub.ru/ . — Pexxum goctymna: mo noanucke. — TeKCT: 371eKTPOHHBIH.

HanmonanbHast anexTpoHHass 0uOimoTeka : QeaepanbHblii IpoekT : caldT / MunuctepcrBo Kymbrypbr PD. —
6.2.7 M
Mocksa, 2016 — . — URL: https://rusneb.ru/. — Pexum foctyna: no Noamucke. — TEeKCT: 3JIEKTPOHHBIH.

6.3. [lepeuens HHGOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yEeMBIX IPH OCYIIECTBJIEHHH 00Pa30BaTEJIHLHOI0 MpoIecca
N0 JUCHMILINHE, BKIIYAs NepevyeHb NPOrpaMMHOro odecrne4eHnss 1 MH(PpOPMALUOHHBIX CHPABOYHBIX CHCTEM (IPH
HE00X0IUMOCTH)

6.3.1 Ilepeuenn 6230BOro MPOrpaMMHOr0 odecredeHust

|He TpebyeTcst
6.3.2 IlepeyeHb crenyaIu3upPOBAHHOIO MPOrPAMMHOIO 00ecredeHHs
|He Tpebyercst
6.3.3 llepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
|He TpeOyercs
6.4 IIpaBoBbIe M HOPMATHBHBIE JOKYMEHThI
|He TpedyeTcst

6.3 IlporpammHoe o0ecneueHne 1 HHPOPMANMOHHbIE CIIPABOYHbIE CHCTEMBI

6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue

Microsoft Windows VistaBusinessRussian, aBropusariiossbliii Homep suiensuara 64787976Z272S1011, nomep
nunen3uu 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 nuueH3uit;
Jor Ne0319100020315000013-00 ot 07.12.2015 — 87 nunieH3wuii).

6.3.1.1

6.3.2 Cnenuaiu3upoOBaHHOE IPOrPAMMHOE O0ecreyeHmne

6.3.2.1 | He npenycmorpeno

6.3.3 UndopmanuoHHbie cipaBoYHble CHCTEMbI

6.3.3.1 | He npenycmorpeno

6.4 IlpaBoBble M HOPMATHBHbBIE JOKYMEHTBI

6.4.1 | He npenycmotrpeno

7 OMMCAHUE MATEPHUAJILHO-TEXHUUECKOM BA3bI,
HEOBXOJUMOW JJ151 OCYIIECTBJIEHUSI YYEBHOI'O ITPOLIECCA
1O JUCHUILINHE

1 Kopnyca A, JI, T, H KpWKT UpI'VIIC Haxoadarcs no agpecy r. Kpacnosipck, yn. Hoas 3aps, 1. 2 1

Y4eOHblE ayauTOpUU IS TPOBEACHHUS 3aHATUN JIGKIIMOHHOTO THUIA, 3aHATHH CEMHUHAPCKOTO THIIA,
BBITIOJTHEHMSI KYPCOBBIX pa0oOT, TPYIIMOBBIX W HHIWBUIYaTbHBIX KOHCYJIbTAIlUH, TEKYIIETO KOHTPOJS U
) MPOMEKYTOYHON aTTECTAllUH, YKOMIUICKTOBAHHBIC CIICIIUANU3UPOBAHHON MEOCTbI0 W TEXHHYCCKIMH
cpenctBaMu  oOydeHUs: (HOYTOYK, IIPOEKTOP, OJKpaH), CIyXKalluMH [JIsI TpPeACTaBlIeHUs y4eOHOM
nHpopManuu OombpIIoN ayautopuu. 7 MpoBeneHUs 3aHIATHA JEKIMOHHOTO THMA HMEIOTCS ydeOHO-
HArJSITHBIC TTOCOOMS (IPe3eHTAIINN).

3 VYuebnas Jlaboparopus «KomnbroTepHbIil kimacey»; r. KpacHosipck, yi. Hosas 3aps, n. 21, xopmyc JI, ayz. JI
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https://urait.ru/
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4 VYueOuslit noaurox xenesnonopoxnoit rexuuku KpMKT Upl'VIIC r. KpacHosipek, yin. Hoas 3aps, 1. 2U

[Tomemennst Uit  caMOCTOSITENEHONH pabOTHl  OOYYaroNIMXCsl OCHAIIEHBl KOMIBIOTEPHOH TEXHHKOH,
HOAKIIOYEHHON K HH()OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT», N 00eCIe4eHBl JOCTYIIOM
B DJIEKTPOHHYIO HH(OpMaIIOHHO-00pazoBarenpHyto cpexy KpVKT UpI VIIC.

> [MomemeHns 7151 CaMOCTOATEBHOM PabOTHI 00yJAIOIINXCS:

— YATAJIBHBIN 3a)1 OMOJINOTEKH;

— KoMIeloTepHBIe Kimaccel JI-203, JI-214, JI-410, T-46.
6 [TomenieHne I XpaHSHUS M MPOUIAKTHIECKOTO 00CTyKHBaHNS yaeOHoro obopynoBanust A-307.

8 METOIMYECKHUE YKA3AHUSA J1JIS1 OBYYAIOIIIUXCS
IO OCBOEHHUIO JUCITUIIJINHBbI

Bun yue6HOM .
ESTONBHOCTH Opranuzanus y9eOHOH JAeATeIFHOCTH 00YJaIOIIerocs

Jlekums (ot natuHcKoro «lection» — 4TeHHWE) — BUJ ayAWTOPHBIX Y4YEOHBIX 3aHSATHH.
Jlekuus: 3akiajpIBa€T OCHOBBI HAyYHBIX 3HAaHHH B CHCTEMAaTH3MPOBAHHOM, IOCIIEIOBATEIbHOM,
0000meHHON (opMe; pacKpbIBaeT COCTOSIHUE W TEPCIEKTHBBI PAa3BUTHA COOTBETCTBYIOIICH
00JIacTH HayKH W TEXHUKH; KOHIEHTPUPYET BHUMAaHHE OOYdYalOIIMXCSl Ha HauOoyee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [T03HABATEIbHYIO aKTHBHOCTH 00YJaIOMINXCSI.

Bo Bpems JIeKIMOHHBIX 3aHATHH OOYy4YalOIIMICS IODKEH YMETh CKOHIIEHTPHPOBATH
BHUMAaHHE Ha HM3Y4aeMbIX MpoOJIEeMax W BKIIOYNTH B PabOTy BCE BHABI IAMSTH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUTIaTENbHYI0. JIJIs1 3TOro Bech Marepuall, U3JlaraéMblid IIpernoaBaTesiem,
o0ydJaromemMycsi HEOOXOAMMO KOHCIIEKTHPOBaTh. B KOHCIIEKT PEKOMEHIYETCsl BBINCHIBATH
ornpezeneHus, GOpMyIHPOBKY U JIOKa3aTeIbCTBA TeopeM, GopMynsl U T.1. Ha mossx KoHcmekTa
CJIe/TyeT TIOMEYaTh BOIPOCHI, BBIICICHHBIE 00YYAIOIINMCS I KOHCYJIBTAINH C IIPENOo1aBaTEeNIeM.
BeiBozibl, monydeHHble B Buae (GOpPMYJ, PEKOMEHIYETCs B KOHCHEKTE MOAYEPKUBATH WIIH
Jlexuus 00BOIUTH paMKOM, YTOOBI Jydille 3amOMHHAIHCh. 1l0Ne3HO COCTaBUTH KpaTKUM CHpPaBOUYHHUK,
COJICpIKaIMH OIpeAeIeHHs B)KHEHIINX MOHATHH M HauOoJiee 4acTo yrnorpedisieMble GOpMyJIbl
JucHUILIMHBL. K ka0 Jekunu cieayer pa3o0Oparh MaTepual peAblIyen JeKIHH.

W3yuas marepuan mo ydeOHMKY WIM KOHCHEKTY JIEKLIHUH, cleayeT INepexoIuTh K
CJIelyIOLIEMY BOIIPOCY TOJIBKO B TOM Clly4yae, KOTa XOPOILIO YCBOEH MpesIayluii sonpoc. Ilpu
3TOM HEOOXOZMMO BOCHPOM3BOIUTH Ha Oymare BCe pacCyXICHHS, KaK UMEIoInecs B yIcOHHUKE
WJIM KOHCIIEKTE, TaK ¥ MPOIyIICHHBIC B CHIIy MX IPOCTOTHL. PsiT BOIPOCOB ANCHUIUTHHBI MOXKET
ObITh BBIHECEH Ha CaMOCTOSTENbHOE W3ydeHHe. Takoe 3amaHue TpeOyeT OIepaTHBHOTO
BBITIOJTHEHHS. B KOHCIIekTe jeKknnii HeoOX0AUMO OCTaBUTh MECTO JUISl OCBEIICHMS YHOMSHYTBIX
BonpocoB. (OO0O03HAYUTH BONPOCHI, TEPMHUHBI, MaTepuall, KOTOPHIH BBI3BIBAET TPYAHOCTH,
MIOMETUTDH ¥ TIONBITaThCS HAWTH OTBET B PEKOMEHIyeMoH iuTeparype. Ecim camocrosTensHo He
ymaeTcst pa3oOpaThCsi B MaTepuaie, TO Heo0Xoaumo c(hOopMyIHpOBaTH BOMNPOC MU 334aTh
MPENoIaBaTe o Ha KOHCYIbTAllMN, HA IPAKTHUECKOM 3aHSITHH.

[TpakTHyeckoe 3aHsATHE — BUJI ayJMTOPHBIX YUE€OHBIX 3aHSTHH, lieNeHanpasieHHas popma
opraHM3anuy y4eOHOro mpoliecca, Mpyu peallM3alui KOTOpoi o0ydaroluecs 1o 3alaHui0 U MoJ
PYKOBOJACTBOM TMIPEINOAABATECIIA BBIIIOJTHAIOT MPAKTUYCCKHUC 3aJlaHUs. HpaKTI/I‘IeCKI/Ie 3aJaHus
HampaBJIeHbl Ha YIIIyOJIeHWE HAYYHO-TEOPETHUUECKHX 3HAHUU M OBJIAJIEHHE OMNPEEICHHBIMHU
MeToaMu paboThl, B MPOIECCE KOTOPHIX BBIPAOATHIBAIOTCS YMEHHUSI M HABBIKH BBIOJHEHHS TEX
WM HMHBIX y4eOHBIX JeUCTBUU B gaHHOW cdepe Hayku. [IpakTHueckue 3aHSATHS Pa3BHBAIOT
HAYYHOE MBIIUICHHE U PEYb, MO3BOJSIOT MPOBEPHUTh 3HAHHS OOYUYAIONIMXCS, BBICTYIAIOT Kak
CpeJ/ICTBa OIIePaTUBHOM 0OpPATHOM CBSI3M; 11€J1b MPAKTUUECKUX 3aHITHIl — YrIyOIsITh, PaCIIUPSTh,
JICTAIM3UPOBATh 3HAHHS, TOJYYCHHBbIE HA JIGKIUH, B OOOOMICHHON (opMe u COJACHCTBOBATH
BBIPA0OTKE HABBIKOB MPO(ECCHOHALHOM eI TeIbHOCTH.

Ha mpakThdyeckux 3aHATHUSX MOAPOOHO PAcCMAaTPUBAIOTCS OCHOBHBIC  BOTIIPOCHI
JHUCHUITIINHBI, pas61/1pa10TcsI OCHOBHBIC THIIBI 3aJa4. K KaXJI0MY TIIPAKTUYCCKOMY 3aHATHIO
CJICAYCT 3apaHCC CaAMOCTOSATCIIBHO BBINMOJHUTH JOMAIIHEE 3alaHUC W BBIYUUTH HeKL[PIOHHin/’I
Mmarepual K cieaymomnei teme. CHCTeMaTHYECKOE BBIMOIHEHUE TIOMAITHHUX 3a/[aHui 00s13aTelIbHO
" ABJISICTCSA BA’KHBIM q)aKTOpOM, CHOCO6CTByIOH_II/IM YCHIENIHOMY YCBOCHUIO JUCIUIIIINHEBI.

Oco6oe BHUMaHME CIeAyeT O0pamaTh Ha ONpeeIeHHe OCHOBHBIX MOHITHHA TUCITUTUINHBI.
OO0y4aronuiics T0JKSH NOJpOoOHO pa3dupaTh NPUMEPHI, KOTOPEIC MOSCHSIOT MOHSITHS

[IpakTuueckoe
3aHATHE

OOyuenne mo  gucnuiuimHe — «MarteMaTnkay — HpeaycMaTpUBacT  aKTUBHYIO
CaMOCTOSTENFHYI0 paboTy oOydaromierocs. Ha camocTostensHyto paboty oTBoauTcs 175 gacoB
mo o4Ho# Gopme obyueHus u 370 gacoB mo 3a04HOI popme oOyueHus. B paznene 4 paboueit
MpOTPaMMEI, KOTOpBIA HasbiBaeTcsi «CTpPYKTypa W COJEpXKAHWE TUCIHHIUIMHBI»Y, BCE Yachl
CaMOCTOSTENIFHON pabOThl pacHuCaHBl 0 TEMaM M BOIPOCAM, a TaK XK€ yKa3aHa HeoOXoaumas
y4eOHas JTuTepaTypa: 00yJarouics H3y9aeT YIeOHbIH MaTepra, pa30oupaeT MPUMEPHI U pelIacT
pa3sHOYPOBHEBBIC 3aJayd B paMKaX BBIMOJHCHUS KakK OOIIMX JOMAlIHMX 3aJaHuii, TaK M

CamocrosTeabpHas
pabora




WMHIUBHIYaJIbHBIX JgoMamHux 3aganuid (UJI3) wm pacuerHo-rpapmueckux pabor (PI'P) wu
KOHTPOJBHBIX padoT (K).

[Ipn BHIMONHEHNH OMAIIHUX 3aJaHuil oOydaromeMycs clienyeT oOpaTUTheA K 3aaadam,
pELICHHBIM Ha MPEIBIAYIINX NPAaKTHIECKUX 3aHATHAX, PEIICHHBIM JTOMAIIHIM paboTaM, a Takke
K IpUMEpaM, MIPUBOJUMBIM JIEKTOpoM. Ecim 3Toro OyaeT HEJOCTaTOYHO IS BBIMIOJIHEHUS Beeil
pabdoOTBl MOXKHO JOIOJIHUTENBHO BOCHOJB30BATHCS YUYEOHBIMH INOCOOMSIMH, NPHBEACHHBIMU B
pasmene 6.1 «YueOHas nurepaTypa». Ecnm, HEeCMOTps Ha W3y4YCHHBIM MaTepual, 3aJaHue
BBITIOJIHUTH HE YAAeTcs, TO B O0S3aTENIbHOM HOPSIAKE HEOOXOIUMO MOCETUTHh KOHCYJBTALUIO
NpernoiaBaTes, BeAyIIero MpakTHIeCKUe 3aHATHS, H/WIN KOHCYJIBTALUIO JEKTOpa.

W3, PI'P u K nomKkHBI OBITH BBITOIHEHB! 00yYarONIMMCS B yCTAHOBJICHHBIE ITPENoaBaTeeM
CPOKH B COOTBETCTBHU ¢ TpeboBaHUsAMU K oopmiiernto KP (TekcroBoii u rpaduueckoit yacreii),
chopmynaupoBanHbM B [Tonoxennn «TpeboBaHus kK 0(pOPMIICHUIO TEKCTOBOH U rpadyecKoil
JoxymeHTanuu. HopMOKOHTpoIb» yTB. npuka3oM aupekropa 23.05.2019r., Ne OV -105.
Odyuarowuiica 04HOI hopmbl 00yUeHUS GbINOSIHACIN:

- PT'P Nel «OneMeHTHI THHEHOM, BEKTOPHOH anreOphl U aHATUTHIECKOW T€OMETPHIIY;

- PT'P Ne2 «/IuddepenHnmanpaoe 1 HHTETpAbHOE NCYUCTICHIE (YHKIUN OHOM IMepeMeHHON»;

- PTP Ne3 «/IluddepeHnnanbHbie ypaBHEHHS U CHCTEMBD;

- PT'P Ne4 «OmeparmonHoe ucuncierne. Psaner. Teopus GyHKINIT KOMIUTEKCHON TIEPEMEHHOM»;

- PTP No5 «Cmyuaitapie BenmuuHbl. CTaTHCTHYECKas 00pa0OTKa NAaHHBIX. DJIEMEHTHI TEOPHH
KOPPEIAILUN».
Oobyuarowuuiicsa 3a04HOI hOPMbL 00yUEHUA 6bINOIHACHL:

- KoHTposibHasi pabotra Nel «DneMeHTHl JHHEHHOW, BEKTOPHOH aireOpbl W aHAIUTHYECKOH
TEOMETPUIY;

- KoHTposbHas padota Ne2 «/IuddepeHunanbHoe U MHTETPpaIbHOE HCUHUCIIEHHE QYHKIMNA OTHOM
MIEPEMEHHOI;

- KoHTponbHas paborta Ne3 «JluddepennmanbHple ypaBHEHUS U CHCTEMBI»;

- KoHTpoibHas pabota Ned «OmnepammonHoe wucuucieHue. Psgpl. Teopus QyHKIHI
KOMILIEKCHOH NTEPEMEHHOIN;

- koHTponbHas paboraNe5 «Cmyuaitapie BenmmumHbBL. CTaTHCTHYEecKas 0o0pabOTKa JaHHBIX.
DJIeMEHTBI TEOPHH KOPPEIISIIAN.

ITonroroBska k
JK3aMeHy

[Ipn moaroToBke K 3K3aMEHy HEOOXOOMMO OpPHEHTHPOBATHCS HAa KOHCIEKTBI JIEKIIUH,
pabodyro MporpamMmy JUCLUIUTUHBI, HOPMATHBHYIO, YUeOHYI0 M PEKOMEHAYEMYIO JIHTEpaTypy.
OcHOBHOE B IOATOTOBKE K Cllau€ 3K3aMEHa - 3TO IOBTOPEHHE BCETr0 MaTepHana JUCLUILIHHBL
[Ipy moAroroBke K chade 5K3aMEHa CTYAEHT Bech 00beM pabOThl JOIDKEH paclpenensiTh
PaBHOMEPHO IO JHSIM, OTBEJICHHBIM JUI TOJTOTOBKU K 9K3aMEeHY, KOHTPOJIUPOBATh KaKIBIH 1eHb
BBINOJIHEHNE HAMEUEHHOH pabOoTHI.

Jlisa ycrentHo# cipadu 3K3aMeHa 00ydaromiecs T0/DKHBI MPUHIMATh BO BHUMAHUE, YTO BCE
OCHOBHBIC KaTerOpHH, KOTOpBIE yKa3aHbl B pabodeil mporpamme, Hy)KHO 3HaTh, IIOHMMAaThb MX
CMBICI M YyMETh €ro pa3bsACHHWTh, YyKa3aHHble B paboueil mnporpamme GopMupyemble
npodeccroHaIbHBIE KOMIIETEHIIMM B PE3yJbTaTe OCBOCHUS JUCHUIUIMHBI JIOJDKHBI OBITH
MPOJIEMOHCTPUPOBAHBI 00YUYAIOIIUMCS; IPAKTUIECKUE 3aHATHS CIOCOOCTBYIOT TOJTydeHHUIO OoJiee
BBICOKOTO YPOBHS 3HAaHHMH U, KaK cJeJCTBUE, Ooee BBICOKOH OIIEHKH Ha SK3aMEHE; TOTOBHUTHCS K
9K3aMeHy HEOOXOMMO HaYMHATh C MEPBOH JEKIIMH U MIEPBOTO 3aHSITHS.

ITonroroBka k
3a4eTy

ITpu monroToBKe K 3a4eTy HEOOXOAMMO OPHEHTHPOBATHCA HAa KOHCIIEKTHI JIEKIHi1, pabouyro
MpOTpaMMy JUCIMITIIMHBEI, HOPMaTUBHYIO, Y4€OHYIO U peKOMEHIyeMyto JuTepaTypy. OcHOBHOE B
MOJArOTOBKE K Cllaue 3a4eTa - 9TO IOBTOPEHUE BCEr0 Marepuana JUCLMIUIMHBL J[s ycnemHoi
cljauy 3a4era 10 AUCHUIUIMHE «MaTreMaTuKa» CTYIEHThl JOJDKHbBI IPUHUMATh BO BHUMAaHUE, 4TO
BCE OCHOBHBIE KaTETOPHH, KOTOPHIE YKa3aHbI B pabodel nmporpamme, Hy>KHO 3HAaTh, IOHUMATh UX
CMBICJI U YMETb €T0 Pa3bsCHUTD.

VYka3aHHble B pabouel mporpamme (opMmupyemble NpodeccHoHaIbHbIE KOMIETEHINH B
pe3ysibTaTe OCBOCHMS AMCLMIUIMHBI JIOJDKHBI OBITH  IIPOJEMOHCTPUPOBAHBI  CTYIEHTOM;
MPaKTHYECKNE 3aHATHS CIIOCOOCTBYIOT HOJIyYSHUIO O0Jiee BHICOKOTO YPOBHS 3HAHHN; TOTOBUTHCS
K 3a4€Ty He0OXOMMO HaYMHATb C NIEPBOM JICKIIMH ¥ IEPBOTO 3aHATHS.

Komrutekc y4eOHO-METOAMYECKMX MAaTEpHalIOB TI0 BCEM BHJAM Y4EOHOW IESTENbHOCTH, MPEAyCMOTPEHHBIM
paboueii ImporpaMMoil AMCIMIUIMHBI, pPa3MeNIeH B 3JIEKTPOHHOH nH(opMannoHHO-00pa3oBaTensHol cpene KpWXKT
UpI'VIIC, noctynHOW oOydaromemycsl yepe3 ero JIMYHbIH KaOuHeT M DnekrtpoHHyro Oubmmorexy (OB KpWXKT
NpI'VIIC) http://irbis.krsk.irgups.ru.
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IIpunoxenue 1 k padoyveil nporpaMmme 1o AUCHUIIHHE
b1.0.07 MaremaTuka

OOHJA ONEHOYHBIX CPEACTB
JJIA IPOBEACHUS TEKYLIEro KOHTPOJIA YCIeBaAeMOCTH

U NIPOMEKYTOYHOM aTTeCTAIMHU MO0 AMCIMIJINHE
Bb1.0.07 MaTtemMaTuka



1. O0mue moJ10KeHu A

®onn  oueHouyHslx cpeactB  (POC) sBaseTcs COCTAaBHOM YacThl0 HOPMATHBHO-
METOJIMYECKOT0  OOECIEeYeHHsT CHCTEMbl OLEHKM KadecTBa OCBOCHHS  O0y4arolIUMUCS
00pa3zoBaTeNbHON MPOTPAMMBI.

@OoHJ OLEHOYHBIX CPEICTB MpeJHa3HAa4yeH JUIs HCHIOJIb30BaHUS OO0y4aroU[MMUCH,
MpernojaBaTeNisiMy, aJMHHHUCTpAIMC YHUBEPCUTETa, a TAaKKEe CTOPOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alysIMHU ISl OLEHUBAaHUS KayecTBa OCBOCHMs OOpa3oBaTEIbHOW MpPOrpaMMbl U YpPOBHS
c(hOPMHUPOBAHHOCTH KOMITETEHITUH Y 00y4YaOIIIXCSI.

Zamauamu ©OC gaBagroTCS:

— OLIEHKA JOCTHMKEHHUI 00YJarOIIUXCs B TIpoIiecce U3ydeHUs «MaTeMaTukmy»;

— ofecriedeHHe  COOTBETCTBHSI  pe3yJabTaTOB  OOy4deHHs  3amadaMm  Oyayuiei
npoecCHOHATLHON JCSITETFHOCTH Yepe3 COBEPIICHCTBOBAHHE TPATUIIMOHHBIX W BHEIPCHUE
MHHOBAIIMOHHBIX METOJI0B 00y4YeHHsI B 00pa3oBaTeIbHbBIN IPOIIECC;

— CaMOMOJITOTOBKA U CAMOKOHTPOJIb O0YYaIONINXCS B IIPOLIECCE O0yUCHHUS.

@DOoHJ| OLICHOYHBIX CPEACTB C(OPMUPOBAH HA OCHOBE KIFOUEBBIX MPHUHIIMIIOB OI[CHUBAHUS:
BaJINIHOCTh, HaJIS)KHOCTh, 00BEKTHBHOCTh, Y3PPEKTUBHOCTD.

Jlis oueHKH YpOBHS C(OPMHUPOBAHHOCTA KOMITETEHIIUI WCIIOIB3YEeTCS TPEXypPOBHEBAS
cucTema:

— MUHUMAJIBHBIA YPOBEHb OCBOCHHS, OOSI3aTCIBHBIN JUII BCEX OOyYaroOmuxcs II0
3aBEpIICHUIO OCBOCHHS 00pa3oBaTelIbHOW NPOrpaMMbl; JaeT oOlee MNpeACTaBICHUE O BUJC
JEeSATEILHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOPECCHOHATHHON
NS TeIbHOCTH, METOJIOB M aJITOPUTMOB PELICHUS MPAKTUYECKUX 3a/1a4;

— 0a30BBIi  ypOBEHb OCBOCHHUS, NPEBBINICHHC MHHHMAIBHBIX  XapaKTEPUCTHK
cOPMUPOBAHHOCTH  KOMIIETEHIIMI; TMO3BOJISET peliaTh THUIOBBIE 33/Jayd, MPUHUMATh
npoecCHOHANILHBIC W YIPABJICHYSCKHUE PEHICHHS 110 HM3BECTHBIM alICOPUTMaM, IpaBWIaM U
METOJIUKAM;

— BBICOKMH ypOBEHb OCBOCHUS, MAaKCUMAaJIbHO BO3MOJKHAs BBIPAXKEHHOCTb XapaKTEPUCTHK
KOMIIETEHIIH; MperoaaraeT TOTOBHOCTh pPeliaTh MPaKTUYECKUE 33a/Ja4uH MOBBIIIEHHOW CII0KHOCTH,
HETHUIIOBBIE 3a/1aud, MPUHUMATh MPOGECCHOHATBHBIE M YIPABICHYECKUE PEIIEHUS B YCIOBUSIX
HETMOJHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTAJbHOM, HOPMATHUBHOM U
METOANYECKOM OOECIIEUEHNH.

2. IlepeyeHb KOMIETEeHIUI, B JOPMUPOBAHUHN KOTOPBIX y4ACTBYyeT
AMCHUIINHA.

IIporpaMMa KOHTPOJIbHO-OLIEHOYHBIX MEPONPUSTHI.
IToka3aTe/in OLlIeHUBAHUS KOMIIETEHI[UI, KPUTEPUH OLIEHKH

Jucuumimza «MaremaTikay y4acTByeT B (JOPMUPOBAHUN KOMITETEHIIMH:

VYK-1 CriocobeH ocymecTBIsITh KPUTUUECKUN aHaIU3 MPOOJEMHBIX CUTyallMil Ha OCHOBE
CHCTEMHOTI'0 TI0/IX0/1a, BEIPA0AThIBATh CTPATETUIO AEHCTBHIA.

OIIK-1 CnocobeHn pemath WHXEHEpHbIE 3a/7aydl B NPO(ECCHOHATBHOU IESITeNbHOCTH C
HCII0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOT0 aHAJIN3a U MOJIEITMPOBAHUS.

IIporpaMma KOHTPOJILHO-OLICHOYHBIX MEPONIPUATHI o4Has ¢opma o0yueHust
HaumenoBanue
OOBEKT KOHTPOIIS Koz HaumenoBanue
KOHTPOJILHO- MHMKAaTOpa
Ne | Henenst (moHsATHE/TEM/pA3EN U T.1. OLIEHOYHOT'O CPEJCTBA
OLICHOYHOI'O JOCTHIKCHUA
N — JIICLIUIIIMHBI ) [—— (popma mpoBeneHus)

I cemectp




Texymmumii

1 2 Tema: «CBolicTBa onpenenurTeneit» VK-1 KoHcnekT (mucsMeHHO)
KOHTPOJIIb
Texymmii VK-1 OMalIHee 3aJaHue
2 3 yi Tema: «OmpenenuTey 1 MaTPHUIIBI A A
KOHTPOJIb OI1K-1 (TUCHMEHHO)
3 5 Tekymuii Tema: «CucteMsl JIMHENHBIX VYK-1 JlomarnrHee 3agaHue
KOHTPOJIb anreOpandecKux ypaBHEHUI» OIIK-1 (IMCHEMEHHO)
4 6 Texkymuii Tema: «CucteMBbl JIMHEHHBIX VK-1 Kontponsnas padora
KOHTPOJIb anreOpandecKux ypaBHEHUI OIIK-1 (IMCBEMEHHO)
5 3 Texymmmii Tema: «BexTopHas anrebpa. VK-1 Pacuerno-rpadudeckas pabora
KOHTPOJIb AHanuTHYeCKasi TCOMETPHUS OIIK-1 Ne 1 (muceMeHHO)
6 9 Texymmmii Tema: «DmeMEeHTH BEKTOPHON YK-1 Kontponsnas padora
KOHTPOJIb anreOpe OIIK-1 (IMCBEMEHHO)
7 12 Texkymuii Tema: «AHanUTHYECKAs TEOMETPUS Ha VK-1 Kontponpnas pabdora
KOHTPOJIb IUIOCKOCTH U B IPOCTPAHCTBE» OIIK-1 (IMCBEMEHHO)
Texymumii Tema: «O0630p rpaKoB U CBOICTB VK-1
8 12 i p rpag . Koncnekr (mucsMeHHO)
KOHTPOJIb OCHOBHBIX DJIEMEHTAPHBIX (DYHKLIHUI» OIIK-1
Texymuii VK-1 oMalllHee 3aJaHue
9 13 i Tema: «Ipenemnsn» A n
KOHTPOJIb OIIK-1 (MMCHbMEHHO)
Texymuii VK-1 Kontponbnas pabora
10 14 Y Tema: «IIpenensn» p p
KOHTPOJIb OIIK-1 (MTMCHbMEHHO)
11 14 Texymuii Tema: «HenpepbiBHOCTE. Touku VK-1 JomaiHee 3aganue
KOHTPOJIb pa3pbiBa PyHKIUI» OIIK-1 (IIMCBEMEHHO)
Pasznensr:
Pazpen 1. JIuneitnas anreOpa:
MaTpHIb, OTIPEICITUTENHN, CHCTEMbI
JMHEHHBIX anreOpandecKnux
. Teopernueckue BOIIPOCHI
YpaBHEHHI, METOBI UX PEIICHHS.
[TpomexyrouHas ., (ycTHO) W THpakTHYECKHE
Pazgen 2. DnemMeHTHI BEKTOPHOI VYK-1
12 17 aTTecTalus — 3a1aHus (MMCHMEHHO)
anreOpsl. OIIK-1
3aqer TectupoBanne
Paznen 3. AHanuTuueckas reoMeTpus
(KOMIIBIOTEpHBIE TEXHOJIOTHH)
Ha MJIOCKOCTHU H B IPOCTPAHCTBE.
Paznen 4. BBenenue B
MaTeMaTHYECKUI aHaIN3. DIIeMEHTEHI
Teopuu QyHKIUIT 0JTHOI NepeMEeHHO}A.
IT cemecTp
1 > Texymmii Tema: «Anddepenuupopanue YK-1 Jlomarnee 3aaHNe
KOHTPOJIb (yHKIMH 0JTHON epeMeHHON OIIK-1 (IIMCBEMEHHO)
2 > Texymmii Tema: «Anddepenuupopanue YK-1 KontponsHas pabora
KOHTPOJIb (hyHKIMH OJTHOH ITepeMeHHON OIIK-1 (IMCHEMEHHO)
Tema: «IIpunoxeHust
3 3 Texymumii T pepeHIHaTBEHOTO HUCUYUCIICHHUS. VYK-1 JomarmHee 3a7aHle
KOHTPOJIb HccnenoBanue moBeneHust (QYHKIUH, OIIK-1 (TTMCHMEHHO)
MOCTpOCHHE TPaPUKOB (PYHKIIHI»
4 3 Tekymumii Tema: «MeTtoasl HaXO0XKIEHHUS VYK-1 JomarmHee 3aaHue
KOHTPOJIb HEONpEAEJIEHHBIX UHTETPAJIOB OIIK-1 (TIMCHEMEHHO)
5 4 Texkymumii Tema: «HTeTpUpOBaHUe (OYHKITHIA VK-1 Kontponpnas pabdora
KOHTPOJIb OJIHOH NIEpEMEHHON» OIIK-1 (IIMCBEMEHHO)
Texymmii . YK-1 Kontponsnas pabora
6 5 yi Tema: «OmpeneneHHbI HHTETpam P P
KOHTPOJIb OI1K-1 (MTMCHhMEHHO)
7 5 Texymmii Tema: «MHTETpANBbHOE UCUNCIICHHE YK-1 PacueTtHo-Tpaduueckas pabora
KOHTPOJIb (hyHKIMH OJTHOH epeMeHHO OIIK-1 Ne 2 (mucbMeHHO)
3 7 Texymuii Tema: «DyHKIIMM HECKOIBKUX YK-1 Jomaiunee 3aganue
KOHTPOJIb IEPEMEHHBIX) OIlIK-1 (IMCBEMEHHO)
9 9 Texymuii Tema: «DyHKIIMU HECKOIBKUX YK-1 Kontponsnas pabora
KOHTPOJIb NIEPEMEHHBIX) OIIK-1 (ITMCBEMEHHO)
10 10 Texyuuii Tema: «IuddepeHnuansHbie YK-1 JlomamHee 3a/1aHue
KOHTPOJIb YPaBHEHHUsI IEPBOTO MOPSIKA» OIIK-1 (IIMCBEMEHHO)
11 10 Texymmii Tema: «/luddepennnansaere YK-1 Kontponsnas pabora
KOHTPOJIb YPaBHEHHUs [IEPBOr0 MOPSIKA» OIIK-1 (IMCHMEHHO)
. Tema: «/Iuddepenmansasie
Tekymuii Augdepentt YVK-1 JomartHee 3aganue
12 11 YPaBHEHHs], JOIIyCKAIOLIUE [IOHWKEHHE
KOHTPOJIb OIIK-1 (TIMCBEMEHHO)

Nnops AKa»




Tema: «JIuHeiHbIe OTHOPOIHBIE U

13 12 Texymuii HeoHOpoaAHbIe nuddepeHInanbHbIe YK-1 JlomanrHee 3a/1anue
KOHTPOJIb YpaBHEHHS C TIOCTOSHHBIMHU OIIK-1 (TIMCBEMEHHO)
KodppHuIneHTaMm
14 13 Texkymuii Tema: «JIuHeiHbIE HEOTHOPOIHBIE VK-1 Kontponsnas pabdora
KOHTPOJIb JuddepeHraIbHbIC YPaBHECHHSD) OIIK-1 (IMCBEMEHHO)
15 14 Texymmmii Tema: «Cucremsl auddepeHInaIbHbIX VK-1 Kontponsnas padora
KOHTPOJIb ypaBHEHHI» OIIK-1 (IMCHEMEHHO)
16 15 Texkymuii Tema: «OOBIKHOBEHHEIE YK-1 JlomarntHee 3agaHue
KOHTPOJIb nuddepeHIanbHbIe YPaBHEHUS OIIK-1 (TUCHMEHHO)
Texkymuii Tema: «3amMeHa IEpEMEHHBIX B VK-1
17 15 ym P KoHcnekT (micbMeHHO)
KOHTPOJIb KpaTHBIX MHTErpazax» OIIK-1
18 16 Texymumii Tema: «KpaTHble 1 KpUBONHHEIHbIE VK-1 JomalnHee 3aganue
KOHTPOJIb UHTETPaJIbI» OIIK-1 (IMCBEMEHHO)
Paznensr:
Paznen 5. JluddepennmansHoe
ucyuciaeHue GyHKIUHA OTHOU
[IEPEMEHHOM.
Paznen 6. KommekcHsle uncna. Teoperuueckue BOIIPOCHI
[pomexyrounas | Pa3men 7. UHTerpanpHOE HCUHCIICHUE VK-1 (ycTHO) W TIpaKTHYECKHUE
19 18-20 | arrecramus — (GYHKINU OTHOH IepeMeHHO. OIK-1 3a1aHus (MMMCHMEHHO)
3K3aMEH Pa3znen 8. @yHKUMU HECKOIBKUX TectupoBanue
TIepEMEHHBIX. (KOMITBIOTEPHBIC TEXHOJIOTHN)
Pazmen 9. JInddepennmanpabie
YPaBHEHMSI U CUCTEMBI.
Paznen 10. KpatHble, KpuBOIHHEHHBIC
HUHTErpabl.
III cemecTp
Texymuii VK-1 OMallTHee 3a/1aHue
1 2 yil Tema: «@yHKUIMOHAJIbHBIE PSIIBD A A
KOHTPOJIb OIIK-1 (IMCBMEHHO)
Texymuii VK-1 OMallTHee 3a/1aHue
2 3 v Tema: «HucaoBbIe PSIBI» A A
KOHTPOJIb OIIK-1 (MMCHbMEHHO)
3 3 Texyuuuit Tema: «3HaKo4YepeayrOmUeCs PAAb VK-l Homaree sazanie
KOHTPOJIb ' peny AR OIIK-1 (IIMCBEMEHHO)
Texymuii VK-1 PacuerHo-rpaduueckas padora
4 4 yH Tema: «OnepalliOHHOE UCUUCICHUEY pacp P
KOHTPOJIb OI1K-1 No 4 (mUCBMEHHO)
Texkymumii VK-1 oMmalllHee 3aJaHne
5 1 yi Tema: «3HaKOMOJIOKUTENbHBIE PSAIbI» A A
KOHTPOJIb OI1K-1 (TUCHMEHHO)
Texymumii VYK-1 JlomamHee 3aianue
6 2 Tema: «OnepalliOHHOE UCUUCICHUEY
KOHTPOJIb OI1K-1 (TUCHMEHHO)
Texymumii YVK-1 Kontponpnas padora
7 3 yi Tema: «OnepalliOHHOE HUCYUCIICHUEY p p
KOHTPOJIb OI1K-1 (TUCHMEHHO)
Texkymumii VYK-1 JlomamHee 3aianue
8 4 Tema: «OnepalliOHHOE UCUUCICHUEY
KOHTPOJIb OI1K-1 (TUCHMEHHO)
Texkymumii VK-1 Kontponpnas padora
9 4 yim Tema: «@yHKIIMOHAIbHBIE PSJIBD) p p
KOHTPOJIb OIIK-1 (MTMCHhMEHHO)
Texymmii YK-1 OMalITHee 3a/1aHue
10 6 ym Tema: «Psnpt Dypbex» A A
KOHTPOJIb OI1K-1 (MTMCHhMEHHO)
Texymmii YK-1 PacuerHo-rpaduyeckas pabora
11 6 ymt Tema: «Psap» pag p
KOHTPOJIb OI1K-1 Ne 3 (muchbMeHHO)
o Tema: «MccnenoBanue Ha
Texymmii A YK-1 KonTponbnas padbota
12 8 AHATUTUYHOCTH (DYHKIMH
KOHTPOJIb OIIK-1 (TMCHMEHHO)
KOMIUIEKCHOTO TIEPEMEHHOT0»
13 9 Texymuii Tema: «Teopust GyHKIHNA YK-1 JomaiHee 3aganue
KOHTPOJIb KOMIUIEKCHOW IEPEMEHHON OIIK-1 (IIMCBEMEHHO)
14 10 Texymuii Tema: «IuTerpupoBanue QyHKINN YK-1 Kontponsnas pabora
KOHTPOJIb KOMIIJIEKCHOH NepEMEHHON) OIIK-1 (IMCHMEHHO)
15 11 Texymuii Tema: «/HTErpUpoBanue GyHKINN VK-1 JloMaminee 3aiaHue
KOHTPOJIb KOMILJIEKCHOH NepEMEHHON OIIK-1 (IMCHMEHHO)
16 12 Tekymuii Tema: «OcHOBBI MATEMATHUECKOTO VK-1 JlomanHee 3aianue
KOHTPOJIb MOJIECJIUPOBAHUS» OIIK-1 (IMCHMEHHO)
17 13 Texymmii Tema: «Anmpokcumanusi QyHKIUH» YK-1 JoMaminee 3aaHue




KOHTPOJIb OIIK-1 (IMCHMEHHO)
Paznensr:
Paznen 11. DnemeHnTsl
(yHKINOHATBHOTO aHaNN3a. UnCIoBbIe
1 QYHKIHOHAIBHBIC PSIBL.
Paznen 12. l'apmonnueckuit aHamus.
Psnpt @ypre. YpaBuenus
MaTeMaTHIECKOH (DHU3UKH.
Paznen 13. Teopust pyHKImiA
KOMIUIEKCHOM MEpEeMEHHOM:
IIpomexxyTrouHas Teopetuueckue BOIIPOCHI
muddepenunposanue, VK-1
18 17 aTTecTauus — (ycTHO) U T[paKTHYECKHue
UHTETPUPOBAHUE, BHIYCTHIL. OIIK-1
9K3aMeH 3agaHus (IMCHbMEHHO)
Paznen 14. OnepanmonHoe
TectupoBanue
ncunciaenue. [IpeodpazoBanue
(KOMITBIOTEpHBIE TEXHOJIOTHH)
Jlannaca. [lpumenenue
npeobpaszoBanust Jlamnaca s
pemrenus auddepeHnnaTbHbIX
YpaBHEHUM.
Pa3znen 15. OcHOBBI MaTEMaTHYECKOTO
MOJICITUPOBAHIA. ATIIIPOKCHMAITHS
GyHKIUi.
IV cemectp
1 > Texymuii Tema: «KomOuHaTopuka, aaredpa VK-1 JloMariHee 3aiaHue
KOHTPOJIb COOBITHIY OIIK-1 (IIMCBEMEHHO)
Texymuii VK-1 KontponsHas pabora
2 2 ym Tema: «KomOuHaToprka» P p
KOHTPOJIb OIIK-1 (MMCHbMEHHO)
Texymuii . VK-1 OMallTHee 3a/1aHue
3 3 yi Tema: «Ciry4aiiHble COOBITHS A A
KOHTPOJIb OIIK-1 (MTMCHbMEHHO)
Texymuii . VK-1 OMallTHee 3a1aHue
4 4 ym Tema: «CryualiHble BETUYUHB A A
KOHTPOJIb OIIK-1 (TMCHbMEHHO)
Texymuii . VK-1 Kontponbnas pabora
5 6 ym Tema: «CiryyaiiHble BeTHUHUHBD) P P
KOHTPOJIb OI1K-1 (TUCHMEHHO)
Texkymumii TeMma: «3aK0H OOJBIINX YHCE. VK-1
6 8 KoHcnexT (MMcbMEHHO)
KOHTPOJIb LleHnTpanbHas npeaesibHas TEOpeEMay OIIK-1
7 10 Tekymumii Tema: «Cirygaitapie cOOBITHS. VK-1 PacuerHo-rpadudeckas padora
KOHTPOJIb CiyyaiiHble BEJTMUHHBI OIIK-1 Ne 5 (muceMeHHO)
3 12 Texkymumii Tema: «Cratuctrdaeckas o0paboTka VYK-1 JlomanHee 3aianue
KOHTPOJIb JTAHHBIX) OI1K-1 (TUCHMEHHO)
9 16 Texkymumii Tema: «JIByMepHBbIE caydailHble VK-1 Jomainee 3aganue
KOHTPOJIb BEJINYUHBI» OIIK-1 (TUCHMEHHO)
Pazpnensr:
Paznen 16. luckpeTHas MaTemMaTnka:
JIOTHYECKUE NCUUCIICHUS, STIEMEHTHI
KOMOWHATOPUKH M TEOPUH MHOXKECTB.
Paznen 17. Cryuaiinbie cOOBITHSL.
DneMeHTapHasi TEOPHsI BEPOATHOCTEH 1
ee MaTreMaTu4yecknue OcHOBBI. Cxema
bepnynu.
. Teopernueckue BOTIPOCEI
Pa3znen 18. Ciyualinble BETUUHHBI.
[IpomexxyrodHas . (YyCTHO) W TIpaKTHYECKHUE
3aKOHbI pacpeeeH s cirydyailHbIX YVK-1
10 17 aTTecTalus — 3a1aHus (MMMCHMEHHO)
BCJIWYMH, UX YHCJIOBBIE OIIK-1
3a4er TectupoBanue

XapaKTepUCTUKH. 3aKOH OOJIBIINX
YHCEIL.

Pazgen 19. JIBymepHas ciyqaifHas
BCIIMYMHA.

Paznmen 20. MaTemaTnueckas
craructuka. CTaTUCTHYECKHE METOAbI
00pabOoTKN 3KCTIEPUMEHTATBHBIX
JIAHHBIX U IPUHATHS PELICHUN.
OneMeHThl TEOPUU KOPpesLuil.

(KOMIBIOTEpHBIE TEXHOJIOTHH)




IIporpaMmma KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHIA

3a04Hasi popma 00ydeHust

HaumenoBanue
OOBEKT KOHTPOIIS Kon HaunmenoBanwne
KOHTPOJIbHO- UHIHKATOpa
Ne | Hemens (moHsTHE/TEM/pa3e u T.J. OIIGHOYHOTO Cpe/ICTBA
OIIEHOYHOI'0 TOCTHKEHUSI
JVICTIUTUTAHBI) (dpopma mpoBeneHMS*)
MEPOIIPUATUA KOMIICTEHIINU
Kype 1, ceccus 1
. . YK.1.1,
1 Koncnekr Tema: «CBoiicTBa onpeaesuTeNei» IMACbMCHHO
OIIK.1.4
Tema: «BBeneHue B MaTeMaTHUYCCKUI VK.1.1,
2 KoHncnekr NHUCBMEHHO
aHajau3» OIIK.1.4
Tema: «O030p rpadMKOB 1 CBOHCTB VK.1.1,
3 Koncnexr . IMUCBMEHHO
OCHOBHBIX 3JIEMEHTapHBIX (YHKIHIH» OIIK.1.4
KontponsHas Tema: «D1eMeHTHI BEKTOPHOU aireOphl YK.1.1,
4 . IINCBbMCHHO
pabota Nel 1 aHAJIUTHIECKOI TEOMETPHI OIIK.1.4
Pazpensr:
Pasnen 1. Jluneiinas anreopa:
MaTpPHIIbI, OMIPEIETUTETH, CUCTEMBI
JIMHEHHBIX aJredpanyecKux Teopernyeckue BOTIPOCEI
TpoMexyTouHas YPaBHEHHUN, METObI UX PEILCHUS. (ycTHO) ¥ NIpaKTHYECKHE
Paszen 2. DIeMEHTHI BEKTOPHOMH VK-1 3a/1aHus (IMCEMEHHO)
5 17 aTTecTalus —
anre6phL. OIIK-1 TecTupoBaHue
3a4etr Paspen 3. Ananutuueckasi reoMeTpust (KOMIIBIOTEPHBIE
HAa TUIOCKOCTH U B MIPOCTPAHCTBE. TEXHOJIOTHH)
Pasnen 4. Beenenue B
MaTeMaTHIECKUH aHAIN3. DIIeMEHTHI
TeopuH (QYHKLUIA OJJHOH NepeMEHHOM.
Kype 1, ceccus 2
Tema: «OcHOBHas TeopeMa aJIreopsl. VK.1.1,
6 Koncnexr N . IIUCBMEHHO
Pasnoxenue npobeii Ha pocTenIne» OIIK.1.4
Tema: «MIHTETpaNbHOE UCUUCIIEHUE
- KouTponbHas o pv . VK.1.1, IHCBMEHHO
HKIUU OJHOU TIEPEMEHHOIA.
pabota Ne2 Y P OIlK.1.4
OYHKITUHI HECKOJIBKUX TIEPEMEHHBIX )
KontponbHas Tema: «luddepennuaabHbIe VK.1.1,
8 P (epep MMUCBMEHHO
pabota Ne3 YpaBHEHHUS U CUCTEMBI» OIlK.1.4
Tema: «UucneHHbIE METOIBI PEIICHUS VK1
9 Koucrmexr b depeHnnanbHBIX YPaBHEHHN U OHI.( 1 ;1 MHACBMEHHO
CHCTEM) o
Pasznensr:
Paznen 5. InddepennmansHoe
HcYnCIIeHue (PYHKIMH OTHON
ICpEMCEHHOM. Teoperudeckue  BOMPOCHI
HpoveryToanas Pasnen 6. KoMmmiekcHble ynca. (YCTHO) M TpaKTHYECKHe
0 Paznen 7. I/IHTeUrpaJH)Hoe HCHHCIIEHHE VK-1 3a7aHust (HCHMEHHO)
aTTecTanus — %)yHKHI/Ié/I (c)émon MIEPEMEHHOH. OIK-1 TecrupoBante
JK3aMeH aznen 8. DyHKINN HECKOIBKUX (KOMIIBIOTEpHbIE
MIEPEMEHHBIX.
TEXHOJIOTUH)
Paznen 9. [lnddepennmanbpapie
YpaBHEHHUS U CUCTEMBI.
Paznen 10. KpaTHbie, KpuBOIMHETHBIE
HWHTETPaJIbl.
Kypc 2, ceccus 1
Tema: «CBo¥CTBa paBHOMEPHO VKL
11 Koncmekr CXOJISAIIHAXCS MOCIIEIOBATEILHOCTEH OHk 1 ; MMUCbMEHHO
U PAJIOBY» o
YK.1.1,
12 KoHcrekr Tewma: «uTerpan @ypee B [IACBMEHHO

OIIK.1.4




YpaBHEHUAX MaTeMaTHYCCKOM
(duzuKm»

13

KouTponbHas
pabota Ned

Tema: «Psapl. Teopus pyHKIMIA
KOMIUJIEKCHOM MEepEeMEHHOM.
OmnepauroHHOE UCUUCIICHHE)

YK.1.1,
OIIK.1.4

IINCBMCHHO

14

Koncnekr

Tema: «BapuauroHHOE
HCYHCIICHUE U ONITUMAIIBHOE
YIIpaBICHUE

YK.1.1,
OIIK.1.4

IINCBMCHHO

15

17

IIpomesxyTouHas
aTTecTanus —
9K3aMeH

Paznensr:

Pazgen 11. DnemeHTsI
(yHKIIMOHATIBHOTO aHaM3a. UncIoBbIe
1 QYHKIHNOHATBHBIC PSIIBL.

Paznen 12. N'apmMoHUUecKuid aHAIN3.
Psapt Oypre. YpaBHeHUs
MaTeMaTHIeCKOH (hU3NKH.

Paznen 13. Teopus hyHKITNH
KOMIUIEKCHOM MIepEeMEHHOM:
nuddepeHupoBaHue,
WHTETPUPOBAHUE, BHIYETHI.

Paznen 14. OnepannonHoe
ucuncnenue. [IpeodpasoBanue
Jlannaca. [Ipumenenue
npeobpa3oBanus Jlammaca ms
pemreHust qudQepeHInaTbHBIX
YpaBHEHUH.

Pasnen 15. OcHOBBI MATEMATHYECKOTO
MOJICTTUPOBAHUS. ATITPOKCHMAITHS
GbyHKIHH.

VK-1
OIIK-1

Teopernueckue  BOIPOCHI
(ycTHO) ¥ HpaKkTHYECKHe
3a1aHus (MMCEMEHHO)
TectupoBaHnue
(KOMIIBIOTEpHBIC

TEXHOJIOTHH)

Kype 2, ceccus 2

16

KoHncnekt

Tema: «I'eomeTpuueckas
BEPOATHOCTH)

VK.1.1,
OIIK.1.4

IINCBMCHHO

17

Koncmnekr

Tema: «CiyuaiiHbie COOBITHS

VK.1.1,
OIIK.1.4

IINCBMCHHO

18

TectupoBanue

Tema: «Ciydaiinbie COOBITHSI.
CrnyualiHble BETUUHUHBI

VK.1.1,
OIIK.1.4

KOMIIBIOTCPHBIC
TCXHOJOT MU

19

KouTponbHas
pabota Ne5

Tema: «CiyuaiiHble BEJTMYHHBI.
Crarucruueckast 00paboTKa aHHBIX.
DJIeMEHTBI TEOPUU KOPPEISIIUNY

VK.1.1,
OIIK.1.4

IIMCBbMCHHO

20

17

[Ipomexyrounas
aTTecTanus —
3a4er

Pasznensr:

Pazpnen 16. luckperHas MaTemaTHKa:
JIOTHYECKIE UCUUCIICHUS, JIIEMEHTHI
KOMOWHATOPHUKH U TEOPUH MHOKECTB.
Pasnen 17. CnygaiiHbIe COOBITHS.
DeMeHTapHasi TCOPHsI BEPOSTHOCTEH U
ee MaTeMaTuyeckue OCHOBBIL. Cxema
bepnysn.

Paznen 18. Ciyualinbie BETUYHHEI.
3aKoHBI paclpeeNeH s CITydaiiHbIX
BEJIMYMH, UX YHCIIOBBIE
XapaKTePUCTUKHU. 3aKOH OOJIBIITNX
YHCe.

Paznen 19. [IsymepHas cinydaiiHas
BEJIMYMHA.

Pazpen 20. MaremaTuueckas
cratucTuka. CTaTUCTUYECKHE METO/IbI
00pabOTKH 3KCTIEPUMEHTATBHBIX
JAHHBIX W IPUHSTHS PEIICHUH.
OJIeMEeHTHI TEOpPUH KOPPEIInii.

VK-1
OIIK-1

Teoperuueckue BOIIPOCHI
(ycTHO) W TNpaKkTUYECKHE
3a1aHus (TMCEMEHHO)
TectupoBanue
(KOMITBIOTEpHBIE

TEXHOJIOTHH)

*dDopMa IIPOBEACHUA KOHTPOJIBHO-OLIECHOYHOT'O MEPONIPUATHUA: YCTHO, TMCbMEHHO, KOMITBIOTCPHBIC TEXHOJIOTUH.




Onucanue noxkasarejei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHIUM.
Onucanne mMKaJ ONeHUBAHUS

KouTponb kauecTBa OCBOCHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKyIIUH KOHTPOIb
YCIIEBAEMOCTH M IPOMEXKYTOYHYIO aTTECTall0. TeKyIlUuid KOHTPOJIb YCIEBAEMOCTH H
MIPOMEXYTOUHAsl aTTeCTalusi OO0y4yaloUIMXcs MPOBOJSATCS B LEISAX YCTAaHOBIEHHUS COOTBETCTBHUSA
JIOCTIDKEHUM  00ydarommxcsi MO3TalmHbBIM — TpPeOOBaHUSAM 00pa30BaTEIbHON MpOrpaMMBbl K
pe3ynbrataM o0ydeHus: 1 GOPMHUPOBAHUS KOMIIECTSHIIUH.

Tekylmnii KOHTPOJIb yCHEBAEMOCTH — OCHOBHOW BHJI CUCTEMATHUYECKOW IMPOBEPKHU 3HAHUI,
YMEHHM, HaBBIKOB OOy4arouuxcs. 3ajada TEKYIIEro KOHTPOJIS — OINEPaTUBHOE U PETYISIPHOE
yInpaBieHue Y4eOHOW JeSITEeIbHOCThIO OOYYaloOmIMXCSs Ha OCHOBE OOpaTHOW CBA3M U
KOPPEKTUPOBKHU. Pe3ynbTaTsl OLIEHUBAHUS YUUTHIBAKOTCS B BUJIE CPEJHEN OLEHKH IIPU ITPOBEACHUU
IIPOMEKYTOUYHOM aTTECTALUU.

Jns  oneHuBaHHS pe3yJabTATOB OOY4YEHMSI HCIIOJIb3YETCS 4eThlpexOajulbHas MIKaia:
«OTIIUYHOY», «XOPOILIOY», «YIOBICTBOPUTEIBHOY», «HEYIOBIETBOPHUTEIBHO» W/WIM ABYXOaIIbHAS
LIKaJIa: «3a4TEHO», «HE 3aUTCHO».

IlepeyeHb OLEHOYHBIX CPEACTB, HCHOIB3YEMBIX JUI1 OLICHMBAaHUA KOMIIETEHUHHA Ha
Pa3IMYHBIX dTanax ux GOpMHUPOBAHUS, a TAKXKE KpaTKas XapaKTEPUCTHKA ITHX CPEICTB MPUBEICHBI

B Ta0IULE.

HanmenoBanme IIpencraBnenue
Ne|  omeHOYHOTO Kpartkas xapakTepucTrKa OLIEHOYHOTO CPEICTBA OIICHOYHOI'O
cpencTBa cpencta B POC
CpencTBo Ui MPOBEPKH YMEHHI MPAMEHSATH MOTYYCHHBIC 3HaHUS | KOMIUIEKTHI 3aqaHuid Iy
PacuetHO- [0 3apaHee OMpEeNeICHHON METOMUKE ISl PEmIeHHWs 3ajad WU | BBIOJHEHHS PacueTHO-
1 | rpaduueckas 3aJaHA IO pa3ely JUCIUTUINHEL. rpadudeckux paboT mo
pabora (PT'P) MoxkeT OBITh WCIIONB30BAaHO IS ONCHKH 3HAHWN, YMEHHWI, | TeMaM/pa3jienaM
HABBIKOB U (WJIN) OTBITA JCSITCIBHOCTH 00YJIarOIIUXCS JUUCIUTLTAHBI
CpencTBo Ui MPOBEPKH YMEHHI MPUMEHATH MONTyYeHHbIC 3HAHUs | KOMIUIEKThI 3aqaHuii ISt
[0 3apaHee OMpEICICHHON METOMUKE [UIsl PEHICHHs 3a7ad MU | BBITOJHCHUS JOMAITHIX
2 ilﬁif:?;@) 3aJlaHUi IO OTAEJIbHOW TeMe pasjiesia AUCIUILINHBI. 3aJaHui 1o
MoskeT OBITh HCIIOJIB30BAHO Ui OIEHKM 3HAHWHA, YMEHHWH, | Temam/pasnenam
HABBIKOB H OIIBITA JCSITCIBHOCTH 00YYarOIIUXCS JUCIUTLTAHBI
CpeCcTBO MPOBEPKH YMCHHUN MPUMEHSTH MOTYUYCHHBIC 3HAHUS IS KOMILIEKTHI KOHTPOBHBIX
3 KonrposbHas PILICHHS 33711 ONPEIE]ICHHOTO THIIA 10 TEMe Wl pasjiey. | sananmit o Teman
padora (KP) MokeTr OBITh HWCIONB30BaHO IS OICHKM 3HAHWA W YMCHHU O —
oOygarommuxcs
CpenctBo,  mo3Boisifomee  (GopMHpPOBaTH W OIICHUBATH
CcrocoOHOCTh 00YYAIOMIerocss K BOCIPHUATHIO, OOOOIICHHIO U TeMbl  KOHCHEKTOB 110

4 | KoHcrlekT

aHanu3y uHpopManum.
MoxeT ObITh HCHOJNB30BAHO JJIsl OLCHKH 3HAHUA M yMEHUUH
00yJaromuxcs

JIACIUIIINHE

5 | CobecenoBanue

CpencTBO KOHTPOJISI HA MPAKTHYCCKOM 3aHSATHH, OPraHU30BAHHOE
KaK crenuainpbHas Oecema TperoaaBaress ¢ OO0yJaromuMcsl Ha
TEMBI, CBA3aHHBIC C I/ISY‘I&CMOﬁ I[HCHHHHHHOﬁ, nu paCC‘IHTaHHOG Ha
BBISICHEHHE O0beMa 3HAHWH 00ydYaromerocs Mo OMPEIeIICHHOMY
pasneny, TeMe, mpobiaemMe | T.II.

MoskeT OBITh UCTIOIH30BAHO IS OTICHKU 3HAHUH 00yJaronmxcs

Bompocs! no
TeMam/paszzienam
JOUCLMIIIIMHBI

6 | 3auer

Cpe}ICTBO, TO3BOJIAIOIIEC OLUCHUTH 3HAHUA, YMCHHSA, HABBIKOB U
(I/IJ'H/I) onbITa J€ATCIbHOCTH o6yqa10mer0051 110 JTUCIHMILIIMHE.
MoxeT OBITh HCIIOJIB30BAHO JJIA OICHKH 3HaHHI>i, yMeHHfI,
HaBbIKOB U (I/IJ'II/I) o1bITa ACATCIBPHOCTHU 06yqa}0mnxc51

IlepedeHb TEOPETUUECKUX
BOIIPOCOB M IPAKTHYECKUX
3a7aHuil (OMIETOB) K
3a4ery

7 | Dk3amen

CpencTBo, MO3BOJSIONIEE OLEHUTH 3HAHUS, YMEHUS, HABBIKOB U
(WM) OTBITA JIESITEIFHOCTH 00YYaIOIIEeTocs 110 JUCIUIIINHE.
MoxeT OBITH HCIIONB30BAHO JUIS OLECHKM 3HAaHWH, yMEHHMH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHHOCTH 00YJIarOIIUXCS

[lepeyeHp TeopeTHUECKUX
BOIIPOCOB U MPAKTUICCKUX
3amanuii (OMIETOB) K
9K3aMEHy




Kputepunu u mkaJibl olleHMBaHUSI KOMIIETEHIUH B pe3yJibTaTe U3y4YeHUs AUCUUIIMHBI IPH

NPoOBeJeHUH MPOMEKYTOUHOI aTTecTaunu B popMe 3K3aMeHa.
HIxkana oueHnBaHusi YypPOBHSI OCBOCHUS KOMIIETEHIU

IIxanbl oLleHUBAHUS

Kpurepun onennBanus

YpoBeHb
OCBOEHUS
KOMIICTCHIINI

«OTIIHYHO»

OOyuaromuiicsi TMPaBHJIBHO OTBETWJI HAa TEOPETHUECKHE BOIIPOCHI.
Ilokazan omnnyHBIE 3HAaHMS B paMKax yd4eOHOro MaTepuana.
[IpaBUIIbHO BBEITOJHWII HpakTHYecKue 3amaHus. [lokaszanm oTiMIHBIE
YMEHHS M BIAACHUs HaBBIKAMU IIPUMEHEHHS TIONYyICHHBIX 3HAHUH U
YMEHMH TIpH peUIeHWH 3aJad B paMKax ydeOHOro MaTepuana.
OTBeTUI Ha BCE JOMOJHUTENbHbIE BOIPOCHI

Brrcokmit

«XOpOoUIo»

OOyuaronquiics ¢ HEOOJBIIUMH HETOYHOCTSIMH OTBETHJ Ha
TeopeTuueckue Bompochl. [lokazanm xopoliuMe 3HAHHA B paMKax
yuebHoro marepuana. C HEOOJBIIUMH HETOYHOCTSMHU BBIIOJIHUI
mpakTuueckue 3aaanud. [lokazanm Xopoliue yMeHHsS U BIAJCHUS
HABBIKAMU MPUMCHCHHS TOJYUYCHHBIX 3HAHUH W yMEHUU Tpu
pelieHny 3ajad B pamMKax yueOHoro Marepuana. OTBeTWI Ha
OOJNBITIMHCTBO JOTIOJIHUTEIBHBIX BOIIPOCOB

bazoBbiit

«YAOBJICTBOPUTCIILHO
»

OOyuaromuiicst ¢ CyIIECTBEHHBIMH HETOYHOCTSIMH OTBETHJI Ha
TEOpeTHYeCcKre BOIPOCH. [loKa3an ynOBIETBOPHUTEIBHBIC 3HAHHS B
paMkax ydeOHoro Mmarepuana. C CyIIECTBEHHBIMH HETOYHOCTAMH
BBITIOJTHWII TIPAKTHYECKHE 3ataHus. Ilokasan ynOBIETBOPHTEIbHbIC
YMEHHS M BIaJCHUS HaBBIKAMU ITPUMEHEHHS TTOJNYyICHHBIX 3HAHUH U
YMEHMH TpH pelmeHuH 3ajad B paMKax y4eOHOro Marepuaia.
JlommycTiil MHOTO HETOYHOCTEH IpU OTBETe Ha JONOJIHHUTENIBHBIC
BOIIPOCHI

MuHUManLHBII

«HEYOOBJICTBOPUTEJIb
HO»

OOyuaronuiics Ipu OTBET€ HAa TEOPETHYECKHE BOIPOCHI U IIPU
BBIMOJIHEHUM  MNPAKTHYECKUX  3aJaHUH  IPOJIEMOHCTPUPOBAI
HEJOCTaTOYHBIH YPOBEHb 3HAHUW U YMEHMI IIPU PELICHUU 3a/1ay B
paMkax ydeOHoro marepuana. Ilpu oTBeTax Ha IOMOJIHUTENBHbBIE
BOIIPOCHI OBUIO HOMYIIEHO MHOKECTBO HETPABHUIIbHBIX OTBETOB

KomMmnerenunu
HE
c(hopMUPOBAHEI

KpuTtepuu u mKajibl OlleHUBaHUS Pe3yJbTATOB 00y4YeHHUsI IPH NPOBeIeHN U

3a4eTa/aK3aMeHa B (popMe TeCTHPOBAHUS

TectupoBanue
[ITkana oneHNBaHUS Kpurepun oneHnBanus
Oo6yuaronuiicst BepHo otBeTHi Ha 90 — 100 % TecTOBBIX 3amaHUi TpH
(OTIAHO» MIPOXOKIACHUN TECTHPOBAHUS
OOyuaronuiicst BepHO oTBeTHa Ha 80 — 89 % TecTOBBIX 3amaHuii TpH
«XOPpOIIO»

MMPOXOXKIACHNU TECTUPOBAHUA

«YAOBJICTBOPUTCIILHO»

MMPOXOXKIACHNU TECTUPOBAHUA

OGyuatonmuiicst BepHo otBeTwa Ha 70 — 79 % TecTOBBIX 3alaHUil MPU

«HEC YAOBJICTBOPUTCIBHO»

MMPOXOKIACHNU TECTUPOBAHUA

OO6yyatoniuiicst BepHO OTBETHII Ha 69 % M MeHee TeCTOBBIX 3aJaHHN MPH

KpnTepml H IIKAJIbI OLIEHUBAHNA KOMIIETEHIIMH B pe3yjJbTaTe U3YUYCHUA NUCHUIIJIMHBI IIPA

NPOBEJACHUM NPOMEKYTOYHOH aTTecTaluu B (popme 3a4era.
IIkana oueHnBaHNsI YPOBHSI OCBOCHUS KOMIIETEH NI

IIIxaJbl oneHUBaHUS Kpurepuu onieHuBaHust

YpoBeHb
OCBOCHHUS
KOMIICTEHIT
uu

«OTJIUYHO»

06yqa}0m1/11710;1 MpaBUJIbHO OTBETHUJI Ha TCOPETUYCCKUC
BOIPOCHI. Iloka3zan oTIMYHBIE 3HAHUS B paMKax yqe6H0ro

«3ayTCHO» MaTtepuaja. HpaBI/IHLHO BBIITOJITHUIT MMPpaKTUYCCKUe Bricokmii

3aJlaHus. Ilokazanm oTIMYHBIE YMEHUA W BJIAACHUA
HaBbIKaMHW TTPUMCHCHHS MNOJYYCHHBIX 3HAHUI U yMeHI/Iﬁ




«XOpOIIO»

«YOOBJICTBOPUTCIILHO
»

Inpyu peuIeHUun 3aJa4 B paMKax y‘IC6HOFO MaTtepuaja.
OTBETHII HA BCE JOIIOJTHUTEIJIbHBIC BOIIPOCHI

OO6y4atontuiicsi ¢ HEOOJIBIIMMH HETOYHOCTSMH OTBETHII Ha
TeopeThyeckrue BOMpochl. [lokaszanm XOpoliue 3HAHUS B
pamkax  yueOHoro marepmama. C  HeOONBIINMH
HETOYHOCTSIMH  BBIIIOJHWJI — OPAKTHYCCKUAE  3aJaHUSL.
IMokazan xopoiire yMEHHs W BIAJACHHS HaBBIKAMH
NPUMEHEHUsS] TONYYCHHBIX 3HAHUH W yMEHHH mpH
pellicHUH 3a7ad B paMKax yueOHOro matepuana. OTBETHI
Ha OOJIBIIMHCTBO JTOTIOJIHUTEIBHBIX BOIIPOCOB

bazoBrrit

OOydaronuiics ¢  CYHIECTBEHHBIMH  HETOYHOCTSMU
OTBETWJI Ha  TeopeTuueckue  Bompochl.  Ilokasan
YIOBIICTBOPHUTENILHBIE 3HAHUS B paMKax y4eOHOTO
MaTepuana. C CyIecTBEeHHBIMH HETOYHOCTSMHU BBIIOJTHUI
ImpakTudeckue 3agaHusd. [lokasan yaoOBIETBOPUTENLHBIC
YMEHHS U BJIaJICHUS HAaBBIKAMH IPHUMEHEHUS HOIYyYCHHBIX
3HAHWI U yMEHUH NpH pemIeHUH 33434 B paMKax y4eOHOTo
Martepuana. JlonycTua MHOTO HETOYHOCTEHN MIPU OTBETE HA
JIOTIOTHUTENBHBIE BOIPOCHI

Munumann
HBII

«HCYIOBJIETBOPUTEJIb
HO»

«HC 3a4YTCHO»

OOyJaroniuiicsi IPH OTBETE HA TEOPETHUECKHUE BOIIPOCHL U
npu BBIIIOJIHEHUHU MIPaKTUYECKUX 3alaHui
MIPOIEMOHCTPUPOBAJI HEAOCTATOUYHBIM YPOBEHb 3HAHUU U
YMEGHHH TpUM pEUICHHH 3a7ad B paMKax y4eOHOro
MaTte€puaja. HpI/I OTBCTaX Ha AOIOJHUTEIBbHBIC BOIPOCHI
OBLJIO JOMYIIIEHO MHOXECTBO HEMPABIIBLHBIX OTBETOB

KoMmnerenig
ust
HE
chopmup
oBaHa

Kpurepun u mkaJjbl olileHUBAHUSA Pe3y/JIbTATOB 00y4eHUs NIPU NPOBeAeHUN

TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH

Pacuetno-rpaduueckas padora (PI'P)

[IIxana oneHUBaHUSA

Kpurepun oneanBanus

OOyuarommuiics MOTHOCTHIO M MPaBIIIFHO BEIONHWII 3ananue PI'P. Tlokasan oTinvHbIe
3HaHUS, YMCHHUS U BJIAaJCHUS HAaBBIKAMH MIPAMCEHEHHS WX TP PEIICHUH 3a/1a4 B paMKaX

«OTIIHIHO»
ycBoeHHOTO ydeOHOro marepuana. P[P odopmieHa akKypaTHO M B COOTBETCTBHH C
IPeIbSIBISCMBIMHI TPEOOBAHUSIMHU
OOyuarommiicss BRIONHUI 3amanue PI'P ¢ HeOompmmmu HeTowHOCTSIMH. [lokazan
«XOPOIIIOY XOpOIIIME 3HAHUS, yMEHUS U BJIAJICHUS HABBIKAMU MIPUMEHEHUS WX TPU PEIISHUH 3324

B paMKax YCBOEHHOTO yueOHoro matepuana. Ecte Hemoctatku B oopmuenun PI'P

«YAOBJICTBOPUTCIILHO»

OOyuaronuiicsi BeINoOJHWI 3ananue PI'P ¢ cymecTBeHHbIMU HeTouHOCTsIMH. [lokazan
YIOBIETBOPUTEIIbHbIE 3HAHUS, YMEHUS WU BJIAJICHUS HaBbIKAMU IIPUMEHEHUS MX IIPU
pelLlIeHuH 3a/lau B paMKax YCBOEHHOro ydeOHoro marepuana. KauectBo odopmiienuns
PI'P umeeT HenocTaToOuHbI YPOBEHB

«HCYAOBJICTBOPUTCIBHO»

Ipu BeimonueHun PI'P oOyuaroniuiics mpoaeMOHCTPUPOBAT HEAOCTATOYHBINA YPOBEHB
3HaHUI, YMEHUH U BIaJICHUS UMU TIPH PEIICHUH 33]]a4 B paMKaX YCBOEHHOTO Y4eOHOTO
Marepuaia

Homarmnee 3ananue (/13)

IIIkana oneHUBaHUS

Kpurepun onieHnBanus

O6yqa}on_u/117lcs{ MOJHOCTBIO U MPABUJIBHO BBIINOJHUWII 3aJlaHHUC. Ilokazanm orimaHBIE

«OTIIMIHOY 3HaHU, YMCHUS U BIAJICHHUS HABBIKAMU MPUMEHECHUS WX MIPH PEIICHIH 33]]a4 B paMKaX
YCBOEHHOTO Y4eOHOTO MaTeprana
OOy4aroniuiicsi BRITIOTHII 3aJjaHue ¢ HeOOIBIITUMH HeTOYHOCTAMHE. [lokazan xopoime
«XOPOIIOY 3HAHUS, YMCHUS U BJIAJICHHS HABBIKAMU NMPUMEHECHUS UX MPH PEIICHUH 33724 B PaMKax

YCBOEHHOTO YYeOHOTO MaTepraia

«YAOBJICTBOPUTCIILHO»

OOyJaronuiicss BBITIONHWI 33JlaHUEe C CYIICCTBCHHBIMH HETOYHOCTSMHU. [lokazan
VIOBJICTBOPUTEIIBHEIC 3HAHWS, YMCHUS M BIIAQJCHUS HABBIKAMU IPUMCHCHHUS UX MPH
pemeHnHy 3aa4 B paMKaxX YCBOGHHOTO ydeOHOro MaTepuaia

«HCYIOBJIETBOPUTEIIHLHOY

ITpu BeimosaeHnu MJI3 oOydarommiicss MpoJeMOHCTPUPOBAT HEAOCTATOYHBIA YPOBEHD
3HAHWHA, YMEHHUI 1 BIQJICHUS UMU TIPH PEIICHUH 337129 B paMKaxX YCBOSHHOTO y4eOHOTO
MaTepuaia




KonTtponsHas padora (K)

[IIxana oneHUBaHUS

Kpurepuu onennBanus

ITonxHOE packpbITHE TEMBI, yKa3aHHE TOYHBIX HA3BAaHUH W OINPEACICHHUH, IpaBUIbHAS
(opMynHpOBKa TOHATHH M KaTeropui, NPUBEICHBI BCe HEOOXOoAUMbIE (OPMYJIb,

«OTIMYHOY
COOTBETCTBYIOIIAsl CTaTHCTHKA M T.N., BCE 3aJlaHMs BBINIOJHEHBI BEPHO (BCE 3a/lauul
pelIeHb! IPaBHILHO)

HenocraroyHo mosHOE pacKpbhITHE TEMBI, OJHA-JBE HECYLIECTBEHHbIC OIIMOKHA B
OTIpEJICTICHUH TIOHATUI M KaTeropuii, B Gopmynax, CTaTUCTUYECKUX AAHHBIX U T. IL.,
«XOPOIIO» KapAMHAJILHO HE MEHSIOIIKE CYTh U3JI0KEHHUS, HAIMUME HEe3HAUUTEIbHOTO KOJINYeCTBa

IpaMMaTHU4YCCKUX u CTHJIMCTUYCCKUX OIHI/I6OK, OJJHa-aBC
TIOTPEITHOCTH TP BBITIOJTHEHNUA SaZ[aHI/Iﬁ WJIN B pCOICHUAX 3aa4

HECYHICCTBCHHBIC

«YHDOBJIETBOPUTEIILHO)

OTBeT oTpakaeT JHINb OOIee HampaBiIcHWE H3JIOKCHHS JICKIIMOHHOTO MaTepuala,
Hajugue Oojiee JBYX HECYIIECTBEHHBIX WIIM OJHOHN-IBYX CYIIECTBEHHBIX OINTHOOK B
OTIPEICIICHNN TIOHATUH W KaTeropwid, popMmylsiaX, CTATHCTUICCKUX MAHHBIX U T. IL;
0OJIBIIOE KOJMYECTBO T'PAMMATHYCCKUX M CTWJIMCTUYCCKUX OIMUOOK, OJHA-JIBE
CyIIeCTBEHHBIE OMMOKH IPH BHITIOHEHNH 3aJaHAH FITH B PEIICHASAX 3a/1a9

«HCYAOBJICTBOPUTCIBHO»

OO6yuyaronuiicss AeMOHCTPUPYET ciaaboe MOHUMaHHE MPOrpaMMHOr0 MaTepuana. Tema
HE packpbiTa, Ooliee JBYX CYIIECTBEHHBIX OIIMOOK B OMNpeACICHHH IOHATHH H
Kareropuii, B (hOpMyiax, CTATUCTUYECKUX JAHHBIX, IPU BBIIOJHEHUM 3aJaHHHA WU B
PEIICHHSX 3a/1a4, HATHYHE IPAMMATHUCCKUX U CTUIMCTHYCCKUX OLIMOOK U JIp.

Her otBera. He ObLITO MONBITKH BBHITIOJHUTH 3a/IaHHC

Koucnekt

IIxana oneHuBaHUs

Kpurepuu onieHnBaHus

«OTIUYIHO»

Koncrexkr monHbli. B KOHCeKTHpyeMOM MaTepHajie BBIICJICHAa TIJIaBHas U
BTOpOCTENEHHass MH(OpManus. YCTaHOBJICHA JIOTHUECKAsl CBSI3b MEXKIY 3JICMEHTaMHU
KOHCIIEKTUPYEMOTO MaTepHana. JlaHbl ONpeneneHusi OCHOBHBIX MOHSTHN; OCHOBHBIE
(hopMyIBI TIPHUBEICHBI C BBIBOJIOM, JaHA TeoMeTpuueckas wumoctpanus. [IpuBeneHst
IIPUMEPBI

«XOpOoUIO»

Koncnekr mnosHbli. B KOHCHEKTHpyeMOM MaTepuale BBIACIEHa TJaBHas U
BTOpOCTENEeHHass HH(OpMaIs. Y CTaHOBJICHA HE B TIOJIHOM O0OBEME JIOTHUYECKas! CBSI3b
MEXJy 3JIEMEHTaMH KOHCIEKTUPYeMOro Marepuana. J[aHbl OIpenerneHUs OCHOBHBIX
MOHATUH; OCHOBHBIE (OPMYJIBI NpHBEACHBI 0e3 BBIBOJA, YACTHYHO JaHa
reoMerpuueckas nnocrpauus. [Ipumeps! npuBeeHbl YaCTUYHO

«YAOBJICTBOPUTCIILHO»

Koncriekt He monHbI. B KOHCHEKTHpyeMOM MaTepuaie He BbIJeleHa IJIaBHas U
BTOpoOcTeneHHast nHpopmarmsa. He ycTaHOBIEHa Jorudeckast CBAI3b MEXy dIeMEHTaMU
KOHCIIEKTUPYEMOro Marepuana. J[aHbl ONpENeNIeHUs OCHOBHBIX IOHSTHHA; OCHOBHBIE
(opMynBl TpuBEAEHB! 0e3 BBIBOJA, HET T€OMETpHYecKod mumocTpauuu. [Ipumepsr
OTCYTCTBYIOT

«HCYIAOBJICTBOPUTCIBLHOY

Komncmekr ne YAOBJICTBOPSACT HU OJHOMY M3 KPUTCPHUECB, TPUBCACHHDBIX BBIIIC

CobecenoBanne

IIIxana oneHuBaHU

Kputepuii onenku

«OTIUYHO»

«XOPOIIIO»

«YAOBJICTBOPUTCIILHO»

OTBeThl Ha  TIOCTaBJICHHBIE  BOMPOCHI  HW3JAraloTcsi  JIOTUYHO,
MIOCJIEI0BATENIFHO U HE TPeOYIOT IOTOJIHUTENBHBIX MosicHeHui. [lomHo
PacKpBIBAIOTCSl TPUUYMHHO-CIICICTBEHHbBIE CBS3M MEXAY SBICHUSAMH W
coObITusiMH.  [lenmarorcsi  00OCHOBaHHBIE BBIBOJBL. JleMoOHCTpupyeTcs
3HaHWe  HeoOXxoguMoi  TepMmuHOonormu.  CoOmromaroTcss  HOPMBI
JIUTEPATYPHOH peuH.

OTBeTHl Ha MOCTABJICHHBIC BONPOCHI W3JIAralOTCS CHCTEMAaTH3UPOBAHO U
[OCIIeOBAaTeNbHO.  MaTepuan — HM3JaraeTcss YBEPeHHO.  PacKphITHI
NMPUIUHHO-CJICACTBECHHBIC CBA3W MCEKIAY ABJICHUAMU U COOBITHAMHU.
JleMOHCTpHUpYeTCsl YMEHHE aHAJIM3UPOBaTh Marepuall, OJHAKO He BCe
BBIBOJIbI HOCAT aprMeHTHpOBaHHBIﬁ )44 HOKa3aTeJ’ILHBIﬁ XapaxkTep.
Co01r0/1a10TCS1 HOPMBI JINTEPATYPHOH PEyH.

«3a4YTCHO»

JomyckaroTcss HapymIeHUs B IOCIIEAOBATEIFHOCTH H3NIokeHust. HemomHo
PacKpbIBAIOTCS TNPHYNHHO-CIICICTBCHHBIE CBS3M MEXAY SBICHUAMH U
COOBITHSIMH.  J[eMOHCTPUPYIOTCSI TTOBEPXHOCTHBIE 3HAHHUS BOIIPOCa,
HMEIOTCS 3aTPyJHEHHs C BbIBOJAMH. JlomyckaroTcs HapylLIEHUS HOPM
JIUTEPATYPHOU PEYUH.

«HCYAOBJICTBOPUTCIBLHOY

«HEC

MaTepHan n3jiaracrcsa HCIoCJICa0BaTCIIbHO, C6I/IB‘-II/IBO, HC NIPEACTABJISACT




[ITkana oueHUBaHUSA Kpurepuii onenku

3a4T€HO» | ONpEeAETICHHOW CHCTeMBbl 3HaHUIl mo nucnumInHe. He packpsiBaroTCs
MIPUYNHHO-CIICAACTBEHHBIC CBA3UM MEXIYy SBICHUAMH W coObiTusiMu. He
MIPOBOANTCA aHAIH3. BEIBOIBI OTCYTCTBYIOT. OTBETHI Ha JOMIOTHUTEIbHBIC
BONPOCHl  OTCYTCTBYIOT. VIMEroTcs 3aMeTHbIE HapyIICHHS HOPM
JINTEPATYPHOH peyuH.

TectupoBanue
IIIkana oLeHuBaHus Kputepun onieHuBaHus
COTIHOY O6yyatouiuiicst BepHo otBeTus Ha 90 — 100 % TecToBBIX 3aaHuit
TIPH TPOXOKACHUHU TECTHPOBAHUS
OO6yuatontuiicss BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3amaHuUit
«XOPOIIIOY «3aUTEHO»
TIPH TPOXOKACHUHU TECTHPOBAHUS
OO6yqatontuiicsi BepHO oTBeTrI Ha 70 — 79 % TecTOBBIX 3aaHuUit
«YIOBJIETBOPUTEIIHHOY
TIPH TPOXOKACHUHU TECTHPOBAHUS
«HE «HE 3AUTCHOY OOyuaromuiicss BepHO OTBeTHA Ha 69 % W MeHee TECTOBBIX
YAOBJIETBOPUTEIHHOY 3aJaHIH TIPY TPOXOXKIACHUHN TECTHPOBAHUS

3. TunoBble KOHTPOJIbLHbIC 32IaHUS UJIM MHbIE MAaTePUAJIbl, HE0O0X0AUMbIE
JJISl OLl€HKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJbHOCTH

3.1 TunoBbie KOHTPOJIbHbIE 32/IaHUA PACUETHO-TPauUeCKUX padboT
Bapuanter PI'P (30 BapmaHTOB 10 KaXJAOW TEMe) BBUIOKEHBI B  JJICKTPOHHOU
nHpopmannonHo-oOpa3oBarensHoit cpene Mpl VIIC, nocrymHol oOydaromemycs depes3 ero
JUYHBIN KaOUHET.
Hwxe mpuBeneHsl o0pa3ilbl TUIIOBBIX BAapPHAHTOB PAaCUYCTHO-TpadUUIECKHX pabOT MO Temawm,
MPEeyCMOTPEHHBIM paboyeil mporpaMmon.

OOpa3zer THIIOBOTO BapuaHTa pacueTHO-Tpauueckoil padboTel Ne 1
1o TeMe «BekTopHasi anredpa. AHaJTUTHYECKasi TeOMeTPHU»
1. BexTopHas anredpa.

1. 1. Ilo BexTOpam a / u b—> MOCTPOUTH BEKTOPHI d +b;d—b;3d-2b.

1.2 Haittn  2m-ii+4i+1 wu  |2m+ii)x (i —2d) il =6, (mii)=60°.

, ecim |m| =

1
g >
1. 3. Yopoctuts: a) ax (b +2¢)+¢x(a—27);
6) 2 + )k =30 -(k+j)—(k +1)*;
6) 21 + )xk +3i x(k + j)—(k +i)x(k +1).
1. 4. JlaHbl BEKTOPHI: 5:(1;—2; )/), I;=(3; ,8;4), E=(0{;0; 2), Jz(a; 4 —2) u 5||l;, ¢ld.
OnpeienuTh: @) KOOPAUHATHI BEKTOPOB &, b, ¢, d ;
6) Mp, f ,ecmu g =2d+d, f=b-¢;
6) HATIPABJISIFOIINE KOCHHYCBI BEKTOPA d ;
2) KOMIUTAaHAPHBI JIK BEKTOPHI d, b, C ;
0) OpT BEKTOpa d.
1. 5. Cunel f,=4i +3j -2k, f,=i+, mupunoxkensl K Touke A(0;1;2). Haiitu momeHt
PaBHOJEUCTBYIOILEN 3TUX CUJI OTHOCUTENBHO TOUKH O(0; —1; 0).
1. 6. Haiitu paboty, coBepuraemyto cuioii F = (4; —1; 0) IpH HepeMEIICHNN MAaTePHAIBHOI TOUKH
u3 nojioxkenuss A(0; 1; 2) B nonoxeHue B(0; —4;2).



1. 7. anbl xoopauHaTsl BepmuH nupamunasl A (0;—4;3), A,(7;3;0), A;(—1;2;3), A,(3;0;2).
CraenaTp yepTex M HAUTH: @) [TMHY pedpa AA, ;

6) yron mexny peopamu AjA, u AA,;

6) IIOIWAab rpaHu A/ A, Ay

2) 00beM IUpaMUIbI;

0) JUINHY BBICOTBI, OIYILIEHHOW U3 BEPILUHBI A,.

1. 8. HaBektopax d =2i —4] u b =i +8j HOCTpOeH mapaiienorpamMm. HaiiTu miomasp, yrisl u
JUIMHBI IMaroHasel 3Toro napajienorpamma. CienaTh YepTex.
1.9, Jlansi Touku A(l; —2: 3), B(0; 1;2), C(I: —1; 1), D(=1; 2: 1).

Onpenenuts: a) TB@ 0) A_Cfxﬁ; 8) AB BC HA;
AM
2) KOOpAMHATBI TOUKHU M, fAensiei oTpe30K AD B OTHOIICHUH % =3;

0) nexat i Touku A, B, C, D B 0JHOH ITIOCKOCTH;
e) wiomanb AABC, ero yriibl U IJTMHY MEAHaHbl, TPOBEACHHOM K CTOPOHE AB.

2. AHaauTuyeckasi reomeTpus (B 3agavax 2.1 — 2.10 nocTpouTh JMHUH).

2. 1. CocraBuTh ypaBHEHUE MPAMOM, Mpoxoasieil uepe3 Touky M (2;3) NepneHIuKyIspHO BEKTOPY
n = (-1;1). llpuBecTr NOIy4EHHOE YPaBHEHUE K OOLIEMY BHILY M C YIJIOBBIM KO3 (HUIIMEHTOM.

2. 2. CocTaBUTh ypaBHEHHE MPSIMOM, MPOXOAIICH uepe3 ABe Touku M; (1;-2), M (-4,5). 3anucarb
o01iee ¥ mapaMeTpUUeCKHe YpaBHEHUS ITOU MPSIMOH.

2. 3. 3anucarh ypaBHEHHE MPSAMOU, Mpoxonsmend depe3 Touky M (1;-2) ¢ 3alaHHBIM yTJIOBBIM
koaddunmentom x=2. IlpuBectu moimydyeHHOE ypaBHEHHUE K 00IIeMy BUIY U B OTpE3Kax Ha OCAX.
2. 4. 3anucaTh ypaBHEHHE MpPsIMOM, 3Hast OTpe3ku a = &, 6 = 9, orcekaeMble Ha ocsix Ox u Oy
COOTBETCTBeHHO. [IpuBecTu mMmoilyueHHOE ypaBHEHHME K BHAY C YITOBBIM Kod(h(duiMeHTOM U K
HOPMaJIbHOMY BUJTY.

2. 5. OnpenenuTh TOUYKU NepeceueHust npamMon 2x - 3y — 12 = 0 ¢ KOOpJIMHATHBIMU OCSIMHU.

2. 6. CocTaBUTh ypaBHEHHE OMCCEKTPHUCHI yriia MEXIY MpsAMBIMU X - 7y + 5 = 0, 5x+ 5y — 3 = 0,
CMEXHOTO C YIJIOM, COJIEpXKAIIM Ha4yallo KOOPJMHAT.

2. 7. BBlYMCIUTh AJIMHY TEPICHIUKYISPa, OMYIIIEHHOTO U3 BEPIIMHBI B Ha Meauany, MpoBeIEHHYIO
u3 BepumHbl C A ABC: A(-10;-13), B(-2;3), C(2;1).

2. 8. 3anucaTh KAHOHUYECKHE YPaBHEHHSI DJUIHIICA U TUIIEpOOIT O JaHHBIM monyocsiM a=2, b=1. Onpeznenuts
9KCICHTPUCUTETHI, KOOPAUHATHI (POKYCOB, ypaBHEHUS TUPEKTPHC.

19
2. 9. Ilo nanHOMy mapameTpy p = 7 3anyucaTh KaHOHWYECKHE YpaBHEHMs mapadod,

CUMMETPUYHBIX OTHOcUTeNbHO oce Ox m Oy, HallTM Touku uX mnepeceyeHus. OnpenenuTthb
KOOp/AMHATH! (POKYCOB U YPaBHEHUS TUPEKTPHC.
2.10. IlpuBectu ypaBHEHHUE JUHUHM BTOPOTO Mopsiika x> — 8Xy + 7y?> = -9 K KAHOHUYECKOMY BH]TY.
BbIsICHUTB THUII TUHUH.
2. 11. IlocTpouTh TENO, OTPAaHUYEHHOE MTOBEPXHOCTIMHU:

)X +y +2°=81, xX+y' =16, z >0.

6)4z=12-x"—y,, 22 =x"+Yy.

O6pazel THIOBOTO BapHaHTa pacueTHO-rpaduyeckoil paboTsl Ne 2
1o reme « MHTerpajibHoe neuncjaeHue GQyHKIMU OHOM NepeMeHHOo»

1. BBIYUCIUTH MII0MIA1b MIIOCKOH (PUTypbl, OTPAaHUYEHHOMN JTMHUAMU:



2
X

[ ] x2—|—y2=8,y=7;

o x=42cos’t, y=2/2sin’t, x=2 (x=2);
e p=1+cosg.
2. HaliTu 1nvuHy Ayryd KpUBOM:

4
¢ y=Incosx, 0<x<—;

o x=8at’, y=3a2t* —t*), y=0;
* p=ap,0<p<27,a>0.

3. Boluncnute 00beM Tena, 00pa3oBaHHOrO BpalleHHeM BOKpYr ocu OX IJIOCKOH (Urypsi,

. 2
OrpaHHYCHHON JMHUIME Y = —Xx~ +5x—6, y=0.

4. BEIYACIUTE HECOOCTBEHHEIE HHTCIpaJIbl WX UCCIICAOBATL UX CXOAUMOCTD:
3
) dx 1 x—1 © e*x
_ I —dx ; I I

2 3/.5
“o X°+4x+9 -1 X 1 X

OO6pa3zer THIIOBOTO BapuaHTa pacueTHO-rpaduyeckoi padoTer Ne 3
o teme «Paab»

1. HccnenoBath CXOOUMOCTbH psJia:

® n+2 »(2n-1Y" > 3 © n’ © n
a) X——=:0) Z( ];B) Yo D2 ) (=)' ——
n=1n(n+ 3) n=0\3n+2 n:1(2n—1)2 =181 +1 nzl( ) 3nt -1
y 22" (x=D)"
2. HaiiTu 0651aCTh CXOJIMMOCTH CTEIIEHHOTO Psijia 2—2.
n=l1 n
© x2n
3. Haiitu cymmy cremenHoro psga 2~ (|x|<l), mpuMeHsst TeopeMy O MOWICHHOM
-1 n

g depeHIIMPOBAHUY U TEOPEMY O OUIEHHOM UHTETPUPOBAHUU.

Pasnoxuth pyskumo f(x)=+v4—x? B psag MaxgopeHa. Ykas3aTh paguyc CXOIUMOCTH.
.3
Breraucauts  sin Z ¢ Tou”ocThio 10 0,001.

Berauciute InS npubmimk€HHO, OrpaHUYMBIIKCE TIEPBBIMU TPEMSI WICHAMH Pa3JI0KEHUSI.

NS R

0.5 .
Borancnnts | e > dx npuGIMKEHHO, OrPaHUYHBIINCH TIEPBBIMH TPEMS WICHAMH
0

pasioKeHUSI.

8. Haiftu pasnokeHue B CTENEHHOM psa  pewmeHuss TudepeHMaTbHOIO ypaBHEHUs

y' =y’ —5x, y(O) =2 . OrpaHHYUTHCS YETHIPHMsI, HEPABHBIMH HYIIIO WICHAMH Psifa.
9. Paznoxuts B pan Oypbe 3anannyro pynkuuo  f(x)=x—1, (— 2;2).
10. Paznoxuts B psag Oypwe GyHKIINIO, 3aJaHHYIO TpaduuecKu
.

)N

2]y
N

O0pa3zer THIIOBOTO BapuaHTa pacueTHO-Tpaduueckoil padbotsr Ne 4
1o TeMe «OnepanoHHOe HCHUCTIEHUE»



1. Haiitu opurunan mo 3afaHHOMY U300PKEHHIO:

4p+5 , 6 2p+3
(p=2)(p*+4p+5)’ p(p* +6p+5)
2. Haiitu pemenue nuddepeHInalIbHOrO ypaBHEHUS y'+y=6e", YIOBJIETBOPSIOLIEE

yenosusam  y(0)=3, y'(0)=1.
3. Pemuts cucremy nuddepeHImaibHbIX YpaBHCHHUH:
X=x+3y+2,

smx—yer YOSl yO=2.

O0pa3zer THIIOBOTO BapuaHTa pacyeTHO-Tpaduueckoit padbotsr Ne 5
1o teme «Caydaiinbie co0bITUsA. Ciy4yailHble BeJITMYMHBD)

1. Cayuaiinbie cOObITHS.
1.1. B maptum u3 15 uznenuii 12 crannaptasl. KakoBa BEpOSITHOCTH TOTO, YTO:

a) 0/1Ha Hay/la4dy BbIOpaHHas JieTalb cTaHAapTHA?

0) U3 IBYX HayJauy B3ATHIX JeTallell OJlHA CTaHJApTHA, Apyras  HecTaHgapTHa?
1.2. B 6noke conepxkutcs 24 nammbl, oJHa oTKa3ajia. HencnpaBHOCTh OTHICKUBAETCS IOOUEPETHOM
3ameHoil. HaliTu BepOSTHOCTH TOrO, YTO HEUCHPABHOCTH OyJeT yCTpaHeHa He Oojee 4eMm MpHu
MEPBBIX TPEX MOIBITKAX.
1.3.  C mepBoro aBToMara nocrymnaeTr Ha coopky 80% neraneii, co Broporo — 20%. Ha nepom
aBTOMare Opak coctasisier 1%, Ha Bropom — 4%. Haiitu BepoATHOCTb TOT0, YTO:

a) Hay/ayy B3sTas JIeTalb CTaHIapTHA;

0) OpakoBaHHas JCTaJb C IEPBOTO aBTOMATA.
1.4. B maraszus Bouuio 6 mokymnaresneil, BEpOSTHOCTh COBEPUINTH MOKYIKY AJS KaXIOr0 U3 HHUX
paBHa 0,2. HaliTu BEposiTHOCTb TOTO, YTO:

a) 4 U3 HUX COBepUIAT MMOKYIIKY;

0) He MeHee 4-X COBepIIaT MOKYIIKH.

2. Cayyaiinble BeJIUYUHBI.
2.1 Jlana HenpepbIBHAs Cily4aiiHas BEIUYMHA X:
0, x<0
F(x) = cx3,0<x50,5
1, x>0,5
Haiitu: a) koappuumeHT «c»;
0) PyHKIIMIO IIIOTHOCTH BEPOSTHOCTH f{x);
B) MapaMeTpbl paclpeieieHus;
I') BEPOSTHOCTB TOT0, 4TO X MpUMET 3HaueHue oosnpie 0.3;
1) HOCTpOUTh rpaduku f(x) u F(x).

2.2 BpeMs pa0oThl d>JeMEHTa pacHpeiesieH0 MO TOKa3aTeIbHOMY 3aKOHY C MaTeMaTHYeCKUM
oxunanueM 200 u. HaliTu BEpoOSTHOCTH TOro, YTO XOTSI ObI OJUH M3 TpeX 3JIEMEHTOB
npopabotaet He MeHee 300 yacoB M CpeTHEKBAAPATUUECKOE OTKIOHEHHE.

2.3. BeposTHOCTB NOMNAaAaHuUs B LIeJb NPH OAHOM BhICTpene paBHa 0.7. Haiitu psin pacrpenesneHus

qHCcyIa MOMAJaHui TIPU S BBICTPEIax M XapaKTEPUCTHKH PacIIpeIeICHUsI.

2.4. JluameTp HIapUKOB, U3TOTOBJIEHHBIX aBTOMAaTOM, HOPMAJILHO pacnpeseieH ¢ a = 3 (Mm), 6 =
0,2 (Mm). KakoBa BeposITHOCTb TOTO, UTO TUAMETpP Hay/lauy B3STOTO IIApPHUKA OTINYAETCS OT «d
» Ha BenmnuuHy He Oonee 0.3 mm.

3.2 TunoBbie KOHTPOJIbHbIE 3aaHUA I IPOBEJAECHUS KOHTPOJBHBIX padoT

Hwxe mpuBeneHsl o0pa3iibl TUIIOBBIX BAPUAHTOB KOHTPOJBHBIX PAbOT, MPEAYCMOTPEHHBIX
pabodeii mporpaMMoi TUCHIUTIITHBI



O6pa3zer; THIIOBOTO BapuaHTa KOHTPOJILHON pabOThI
o Teme «KomiiekcHblie ynucaa»

[Tpenen qnurenpbHOCTH KOHTPOII — 20 MUHYT.

[Ipennaraemoe KOJWYECTBO 3aJJaHUi — 3 3a1aHuA.
1. H300pa3uth reoMeTpuuecku: z; =2+31, 2, =4—-2i, z; =1-3i, z, = 2i.
2. HaiiTi TpUTOHOMETPHUECKYIO GOPMY Z3.

4, 23
3. Bwmucourp — +—.
3y Xy
OO6paser THIOBOTO BapHaHTa KOHTPOJIBHON PabOThHI
1o TeMe «CucTeMbl JTMHEHHBIX aJIre0panyecKux ypaBHeHUi»

[Ipenen puTenbHOCTH KOHTPOJSA — 20 MUHYT.
[Ipennaraemoe Koau4ecTBO 3aaHuil — 1 3aganue.
1. Pemmwmts cucremy metonamu Kpamepa u ['aycca

Sx+8y—z=-7,
x+2y+3z=1,
2x—-3y+2z=09.

O6pazel THIOBOTO BapHaHTa KOHTPOJIHHON pabOThI
10 TeMe «JIeMeHThbl BEKTOPHOM aJIredpbDy
[Ipenen nauTensHOCTH KOHTPOIS — 45 MUHYT.
[Ipemyiaraemoe KOJIMYECTBO 3alaHui — 3 3aJaHUsI.
1. ansl Bepmuabl mupamuabl A( 2; 1; 8), B(6;5;2), C(4;5;7), D(9; 4;10). HaiiTu:
a) yrou Mexay pedpamu AB u AC;
0) mmomtans rpaau ABC;
B) 00beM nupamuasl ABCD.
2. Tlpu xakux 3HaYCHHSIX APAMETPOB & U [3 BEKTOPHI anb:
a) KOJUTMHEAPHbI, €CM  a = (a;7;—4),b = (2; £:2);
0) OPTOTOHAIBHBL, €CH a = (—1;a;8), b = (9;3;—1) .
3. Haiitu:
a) paboTy cuibl F =3i+ j—k 10  TIEPEMEIICHUIO MO ITPAMOM MaTepuabHOH TOYKH M3
nonoxenus A( 2;-2; 1) B monoxenue B( 6; 5; 2);
0) BeIMUKMHY U HANpaBIEHUE MOMEHTA CUIIBI F = 3i + j — k , TIPUJI0OKEHHOH B Touke A( 2;-2; 1)
OTHOCUTENIbHO TOYKH B( 6; 5; 2).

OO6pazel THIOBOTO BapHaHTa KOHTPOJIHHON pabOThI
M0 TeME «AHAJTUTHYECKAS] FeOMeTPH s HA MJIOCKOCTH U B IPOCTPAHCTBE»
[Ipenen nautensHOCTH KOHTPOS — 30 MUHYT.
[IpennaraemMoe KoJU4YECTBO 3alaHuil — | 3agaHue.
1. Jlana nupamuna A;AA3A4 ¢ BepiumHamu B Toukax A;(3,1,4), Ax(-1,6,1), Az(-1,1,6), Ay(0,4,-1).
Haiitu: a) nuny pebpa A;A42;

b) yromn mexny pedpamu 4,4, u A;Ay;

C) yroy Mexay peopom A4;A4 v rpanbio A;A2A43;

d) momanp rpanu A;A,43;

€) 00beM MUpaMU/Ibl;

f) ypaBHeHue nipsimoit A ;A4»;

g) ypaBHEHUE TIIOCKOCTH A ;A2A3;



h) ypaBHEHUE BBICOTHI, OITYIIIEHHON U3 BEPIINUHBI A4 Ha rpaHb A;4243.

OO6pa3er THIOBOTO BapHaHTa KOHTPOJIBHON PabOThHI
o teme «IIpenenni»
[Ipenen nurenbHOCTH KOHTPOIS — 20 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUM — 5 3aJaHUM.

3 2 2
o 3x0—5x7 42
1) lim ’C3—x2; 2) lim W;x():—l,x():z;
X—>02x" +5x° —x x—)xo 2x° +5x+3
1= . X
3) lim —2 xg =55 =0; 4) lim (x+3j ; 5)
x—)xo 5x 3 X —> oo\ X~
lim 33x—22 )
X—>05x" +2x° -3

O6pazen TUIOBOTO BapHaHTa KOHTPOJIHHON pabOThI
o teMe «{u¢pPpepenunupoBanue pyHKUMA OJHON MepeMEeHHOIN»
[Ipenen nnutenbHOCTH KOHTPOJIA — 20 MUHYT.
[Ipemyiaraemoe KOJIMYECTBO 3alaHU — 6 3aJaHUH.

1. y=x*1-x".
9., dsindx
er
o) 2/5
3. y:[x_5+2x—3x2——j
X
4. y=3In*(2x+sin*3x).
5. y=(e 3 +3).
6. y=e*(cos3r+2sin3¢), y'(0)—?

O6pazel THIOBOTO BapHaHTa KOHTPOJIbHON pabOThI
o teme « MHTerpupoBanne PyHKIUHN OHOM NEepeMEeHHOI
[Ipenen nuTenbHOCTH KOHTPOJIA — 15 MUHYT.
[Ipennaraemoe KOIM4eCTBO 3aJaHU — 3 3a1aHUM.

Haiitu unaterpansi:
2x

L[ 2(7-32 ) ax, 2. [cos(9x-+4)dx; 3. [ -——abx;

V10— >

OOpa3zern THIIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o Teme «OnpeaeTeHHbId HHTErpamny
[Ipenen nurenbHOCTH KOHTPOIS — 20 MUHYT.
[IpennaraeMoe KOJWYECTBO 3aJaHUI — 2 3a1aHUs.

1. BBIMUCINTS TIONTAb IIIOCKOH (GUTypHI, OTpaHMYEHHON THHUAMI: x° + y° =8, y = — |

2. Haiitu nnuHy 1yru KpuBoii: y =Incosx, 0 < x < % ;

OO6pa3zer THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o TeMe «DYHKIMH HECKOJIbKUX MepeMeHHbIX)



[Ipenen nurenbHOCTH KOHTPOIS — 20 MUHYT.
[IpennaraemMoe KOJUYECTBO 3aJJaHUil — 3 3a1aHUs.
1. Jlana pyHKIMS 7= L. IToka3aTb, 4TO l@+l% = i.
(22— y2f xox yoy y’
2. Haiitu npubnmkenHoe 3HaueHne QyHKIuu z = 3x> +2xy B Touke A(1.02, 1.96).
3. Haiitu skcTpemymbl QyHKIMM 7z = x2 + xy + y> —6x—9y.

O0pa3zern THIOBOTO BapHaHTa KOHTPOJIBHOU pabOoThI
1o teme «/IudpPepenuuaibubie ypaBHeHHS EPBOr0 MOPSAKA»
[Ipenen nuTenbHOCTH KOHTPOIS — 15 MUHYT.
[Ipennaraemoe KOJUYECTBO 3aJJaHUI — 3 3a1aHUs.
Pemmmts muddepennmanbabpie ypaBHEHUS TIEPBOTO MOPSAKA:

1) J1-y2dx+ yW1—-x*dy =0;

2) y2+xPy =xyy, y)=1;

3) y -2 =2 y=1;
2x

O0paser THIIOBOTO BapHaHTa KOHTPOJIbHOM paboThI
110 Teme «JInHeliHbIe HeOHOPOAHBIE U epeHIATbHBIC YPABHEHUD)
[Ipenen nurenbHOCTH KOHTPOIIS — 20 MUHYT.
[Ipemyiaraemoe KOJIMYECTBO 3aIaHUM — 2 3aJaHUsI.
Pemute nuddepennmanbrble ypaBHEHUS

1.y"—7y' —8y=3¢™;
2.y1V+2ym+y”:4x2;

OO6pazel TUIOBOIO BapHaHTa KOHTPOJIbHON pabOThI
1o reMe «Cucremsbl AuddepeHunaIbHbIX YPaBHEHHID)
[Ipenen naurenbHOCTH KOHTPOIS — 20 MUHYT.
IIpennaraemoe KoanM4ecTBO 3a0anuii — 1 3aganue.
Pemmts cucremy nuHeHbIX U depeHIMaTbHBIX YpaBHEHUH € MOCTOSHHBIMU KO3 QuLneHTaMu:

dy, _

e =V
dh .
—=£ =4y +

dx ity

OO6pazel THIOBOTO BapHaHTa KOHTPOJIHHOU PabOThI
1o TeMe «UncsaoBbie psigby
[Ipenen nUTENEHOCTH KOHTPOJS — 15 MUHYT.
[IpennaraeMoe KOJWYECTBO 3aJaHUI — 2 3a1aHUs.
1. UccnenoBaTh CXOUMOCTD PSIOB:
0 _ V]
a)§+2+ﬂ+g+ﬂ.; 0) X ), :
2 22 2 2t n=13n—2

O6pazel THIOBOTO BapHaHTa KOHTPOJIbHON pabOThI
110 TeMe «PyHKIMOHAIbHbIE PAIbD»
[Ipenen nnurenbHOCTH KOHTPOJISA — 20 MUHYT.
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[IpemyiaraemMoe KOIMYECTBO 3aJaHUI — 2 3aJaHUs.

5 © (3n —2)x- 3)"
I.H A P
alTH UHTEPBaJ CXOIMMOCTH psija El (1+ 12

2. Paznoxuts B psn Teiinopa no crenedsm (x-1) dyHkuuo y= L

T

OO6pa3er THIOBOTO BapHaHTa KOHTPOJIBHON PabOThHI
o Teme «UcclieroBaHue HA AHAJTUTHYHOCTD (DYHKIMH KOMILJIEKCHOTO TIepeMeHHOT 0
[Ipenen nurenbHOCTH KOHTPOIS — 10 MUHYT.
[Ipennaraemoe KoJU4YECTBO 3a/1aHUi — | 3agaHue.
et +e’"
. Jloka3aTb aHaTUTUIHOCTh PYHKIUHU f(z) = — Y HalTH €€ IPOU3BOIHYIO.

O06pa3zern THIOBOTO BapHaHTa KOHTPOJIBHON paboThI
1o teme «UHTerpupoBanue (pPyHKIUH KOMILIEKCHOM IepeMeHHOi»
[Ipenen nutenbHOCTH KOHTPOJIA — 30 MUHYT.
[Ipemyiaraemoe KOJIMYECTBO 3alaHUM — 3 3a1aHus.

Brruucnuts uHTETpan j(z+Re z)dz, rae L — nyra mapabonibl x = y2 or Touku z; =0 10 TOUKHM
L

Z, =4+2i.
cos 7
Ucnons3ys uuTerpanbHyo Gopmyiy Ko, BBIHCINTD HHTETpalL: | —dz, L |z| =1.
L Z
dz it
Hcnone3ys TeopeMy O BBIYETAX, BEIYUCIUTL MHTETPAIL: { , L: z=4+4€".

1(z=1)Ne=3)z+2)

O06pazel TUIOBOIO BapHaHTa KOHTPOJIbHON pabOThI
1o Teme «OnepanuoHHOEe HCYHCICHU e
[Ipenen nUTeNbHOCTH KOHTPOJIA — 15 MUHYT.
IIpennaraemoe Koau4ecTBO 3a0aHuii — 1 3amanue.
Haiitu pemienne nuddepeHManbHoro ypaBHeHust y” — y' =¢2, YIOBJIETBOPAIONIEE YCIOBHAM:

¥0)=0, y(0)=1.

O6pazel THIOBOTO BapHaHTa KOHTPOJIbHON pabOThI
1o reMe «KomOnHaropuka»
[Ipenen nurenbHOCTH KOHTPOIS — 20 MUHYT.
[Iperyiaraemoe KOJIMYECTBO 3alaHUM — 4 3a/1aHUS.
. CkonbKuMu criocobamMu Ha MEPBEHCTBE MUPA MO (PyTOOITY MOTYT paclpeneauThCsl MeAalu, €Clin
B (PMHAJILHOW YacTH UrparoT 24 KoMaH 1bI?
. B CKOJBKMX TOUKaX MepeceKaroTcs AUaroHalM BRITYKIIOTO JIECTUYTOJIEHUKA, €CIIH HUKAKHE TPH
U3 HUX HE MepeceKaroTcs B OAHOM Touke?
. CKOJIBKO pa3iIMyYHbIX «CJIOB» MOKHO COCTaBUTh U3 CJIOBA «MaTeMaTHKa»?
. CTyneHTy HEOOXOOUMO cJaTh TpPU OK3aMEHa Ha MPOTSDKEHUM cemu JjaHed. CKOIbKUMHU
croco0aMu 3TO MOKHO crenaTh? CKOMBKUMU crocobamMu MOKHO pa3MecTuTh 100 KHMKEK Ha
oJIKe?

OO6pazer THIOBOTO BapHaHTa KOHTPOJIBHON pabOThI
1o TeMe «CiryyaiiHble COOBITHS
[Ipenen nnutenbHOCTH KOHTPOJIA — 30 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUM — S 3aJaHU.
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B ypue 7 Genbix M 5 KpacHbIX mmapoB. KakoBa BepOsSTHOCTH TOrO, YTO CpeAM Hayaady

BBIHYTHIX 6 mapoB OyaeT 4 OenbIX U 2 KpacHbIX?

2. Tpu cTpenka caenaiy Mo OJHOMY BBICTpeNly B MHIICHb. KakoBa BEpOSITHOCTh TOTO, YTO B
MHUILIEHb IONAaJM POBHO JABE INYJH, €CIM BEPOSTHOCTH IOINAJaHUsA KaXKIbIM CTPEIKOM
cooTBeTcTBeHHO paBHa 0.5, 0.7, 0.8?

3. 30% wu3ngenuid, MNOCTyHAKIIMX B Mara3uH, HU3rOTOBIEHO B artenbe Nel, ocrajbHbIC
M3TrOTOBJICHBI Ha MIBEHHBIX (haOpukax. BeposTHOCTH OBITH U3JENHEM BBICOKOTO KauyecTBa
JUISL W3JeNHs, W3rOTOBJIEHHOro B areinbe, paBHa 0.9, mus ocrampHbix (0.8, Kakoa
BEpPOSITHOCTbH, UTO KYIUICHHOE U3/IeJINe OTJIMYHOTO KauyecTBa U3TOTOBJICHO B areibe Nel?

4. Yepe3 copTHpOBOUYHYIO TOpKY B cyTku mpoxoauT 6000 BaronoB. YacToTa mnosiBICHUS
BaroHoB HazHaueHMs Nel paBHa 0.2. Ckoibko BaroHoB Ha3HaueHHst Nel B CyTKH ITPOXOJIUT B
CPEIHEM Yepe3 COPTUPOBOYHYIO TOPKY?

5. Ilpou3BoauTcs BBICTpEN IO BpallarolIelcs KpyroBod MUIIEHH, B KOTOPOM 3aKpalleHbl J1Ba

cextopa ¢ yriaom 30°. KakoBa BeposITHOCTb [ONAfaHAs B 3aKPALICHHYIO 001acTh?

O6pazen THIOBOTO BapuaHTa KOHTPOJIHHON pabOThI
1o Teme «CirydaiiHble BeJIUYHHbD)
[Ipenen nnutenbHOCTH KOHTPOJIA — 20 MUHYT.
[Ipemyiaraemoe KOJIMUECTBO 3a1laHui — 3 3aJaHUsI.

1. Tlpu BeiTaunBaHuu 601TOB HaOmoAaeTcs B cpenneM 10% Opaka. MOXKHO 11 OBITh YBEPEHHBIM,
gto B naptuu u3 400 601TOB OKaxkeTcst roMHBIMU Ooitee 299 6ontos?

2. ABtob6a3a oOcnyxkuBaer 8 mpeanpusatuil. OT KaXJIOro M3 HUX 3asBKa Ha MAIIUHY MOXET
MOCTYNHUTh € BeposTHOCThIO 0.6. HaliTu 3akoH pacmpeneneHus ciydailHONW BeNMYMHBI X —
YHCIIa 3a58BOK U €T0 MapaMeTphl.

3. Ompenenutb BEpOSTHOCTH TOTO, YTO HOPMAJIBHO paclpesereHHas BeaudyrHa X MPU YeThIpex

HCTIBITAHUSAX POBHO 2 pa3a NpUMET 3HaYeHue B uHTepBasie oT 158 g0 168, ecinu u3BeCTHO, UTO a
=168,6=5,5.

3.3 TunoBbIe 3aJaHUA 110 HAIMMCAHUI0 KOHCIICKTA

Tembl KOHCIEKTOB, MTPETYCMOTPEHHBIX pabodel MporpaMMoi AUCIUIIITNHBL:
1. «CsnoiicTBa onpeaenuTencii.
VYuebnas nureparypa: [Iucemenssiii [I.T. KoncnekT nexknuii mo Beicuieid maremaTuke. M.:
Atipuc npecc, 2014.
2. «0O0630p TpadMKOB M CBOWCTB OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHNY.
VYyeOnas nuteparypa: banuna H.B., Cunerosckas T.C. Hauana maremaTHuecKkoro asaiusa,
Wpxkytek: UpI'VIIC, 2012-106 c.
3. «OcHoBHas TeopeMa anredpsl. Pasnoxenue npobdeit Ha mpocreimme».
VYuebnas nureparypa: [Iucemenssiii [I.T. KoncnekT nexkuuii mo Beicuieid maremaTuke. M.:
Atipuc npecc, 2014.
4. «3aMeHa MepeMeHHbIX B KPaTHBIX HHTETpaiaxy.
VYuebnas nureparypa: IlerpskoBa E.A., AnekceeBa T.JI. KpaTHble M KpHBOJIMHEHHBIE
unrerpainsl: yue6. [Tocooue. Upkyrck: Upl'YIIC, 2008.
5. «3axoH Oompmux gncen. LleHTpanpHas mpeneapHas TEopeMayy.
VYyeOnas nureparypa: ['mypman B.E. Teopusi BeposiTHOCTEH M MaTeMaThyeckas CTaTHCTHUKA:
yueb. mocobue. M.: Boicu. mk., 2003.

3.4 IlepeyeHb TeOpeTHYECKHX BOIIPOCOB K 3a4eTy
Paznen 16. JluckperHas maTemaTuKa: JIOTUYECKHE HCUUCIICHUS, AJIEMEHThl KOMOMHATOPUKH U

TEOPUHU MHOKECTB.
16.1 [Ipenmer Teopun BeposiTHOCTEH. DeMeHThl KOMOMHATOpHUKHU. bynesa anredpa



Paznen 17. Caydaiinpie cOOBITHS. DeMEHTapHas TEOpHs BEPOSTHOCTEH M €€ MaTeMaTU4ecKue
ocHOBBI. Cxema bepnymim.

17.1 CnyyaiiHble coObITHSA: OnpezeneHne, Kiaccudukanus, 1eHCTBU HAJ| clydyaiiHbIMH. Anredpa
COOBITHI 1 €€ OCHOBHBIE 3aKOHBI.

17.2 Pa3nuuHble MOAXOIBI K ONPEACICHUIO BEPOATHOCTH COOBITHH. YacToTa COOBITHIA.
Kiaccuueckoe, CTaTUCTUYECKOE OIPENEICHUE BEPOSATHOCTH. ['eoMeTpuueckas BepOSATHOCTD.
CBolicTBa BEpPOSATHOCTH.

17.3 CoBMeCTHBIE M1 HECOBMECTHBIC COOBITHS. TeopeMbl CJI0KEHHS BEPOSITHOCTEH.

17.4 YcnoBHast BEpOSITHOCTh. 3aBUCUMbBIE M HE3aBUCUMBIE COObITHA. TeopeMbl yMHOKEHHUSL.

17.5 ®opmyna nosHou BepoaTHocTH. Popmysibl baiieca.

17.6 BeposITHOCTB TIOSIBIICHUSI XOTS1 OBl OJTHOTO COOBITHSI.

17.7 TlocnenoBatenbHOCT, HE3aBUCHUMBIX ucnbiTaHud  bepnymnmu. ®dopmyna bepnynnu.
[Ipenensubie Teopembl B cxeme bepuymnn: ¢opmyna Ilyaccona, JokanbHass M HHTErpaibHas
teopembl MyaBpa-Jlamaca. CoiictBa ¢pynkuumii ['aycca u Jlamnaca.

17.8 HauBeposTHEIIee YUCIIO HACTYIUICHUS COOBITH.

Paznen 18. CnydaiiHble BEIWYUHBI. 3aKOHBI pacHpeiesieHus CIy4alHbIX BEJIWYMH, UX YHCIOBbBIC
XapaKTEPUCTHKH. 3aKOH OOJIBIINX YUCEI.

18.1 Cnyuaiinsle Bennuunbl (CB) auckperHble U HenpepbiBHbIE. DOPMBI 3aKOHA pacIipelesIeHus
IMCKpeTHON ciydaiiHoi BenmumuuHbl ([CB): psim ¥ MHOTOYroJbHUK pacrupeaeieHus, (QyHKIUsI
pacnpenesieHus, aHaJIUTU4YecKoe 3anaHue. @DOpMbl 3aKOHA pPacCHpElENICHUs HEIPEPbIBHOM
ciyyaitnoit Benmuunabl (HCB): QpyHKIMHM 1 TUIOTHOCTB pacnpeeNieH s, UX CMBICI, CBOWCTBA.

18.2 OcHoBHBIE umCIIOBBIE XapakTepuctuku CB: mona, mennaHa, MaTeMaTH4YeCKOE OXKHJAHUE,
mucriepcusi. VIX CBOWCTBA, BEIYUCIUTENbHBIE (POPMYIIBI, CTATUCTUYECKUN M MEXaHUYECKUN CMBICIT.
BepostHocTs CB NpUHATS KOHKPETHOE 3HAUYEHUE U N1ONIACTh B UHTEPBAIL.

18.3 Knaccuueckue 3akonsl pacnpenenenus JICB: Ounomuanbhbiii, [lyaccoHa (3akoH peakux
SBJICHUI) TeOMETpUYEeCKOoe M  THUIepreomMerpuuyeckoe  pacmpezneneHue. MXx — OCHOBHbIE
xapakTepucTuku. [IpumMepsl 3a1a4, IpUBOIAIIMX K YKa3aHHBIM PaclpeesICHUsIM.

18.4 3axonsl pacnpeneneaus HCB: paBHOMepHOE, MOKa3aTEIbHOE pPacHpelesIeHue, HOPMAIbHBIN
3aKkoH pacnpexaeneaus. OcHOBHBIE XapakTepucTuku. Cdepa MPUMEHUMOCTH YKa3aHHBIX 3aKOHOB.
18.5 BeposTHOCTh momnagaHus HOpMaIbHO pacnpeaeneHHod CB B 3amanHblil nHTEpBan. [Ipasuio
TPEX CUTM.

Pasnen 19. JIBymepHas citydaliHasi BEJITMYMHA.

19.1 TloHsATHE MHOTOMEPHOI AMCKPETHOM M HEMPEpBIBHON cilydaiiHON BeanuuHbl. DopMbl 3a1aHus
3aKOHA pACIpEeAeNeHUs] JBYMEPHOM AMCKPETHOM CIy4ailHOW BEJIMYMHBI U €€ COCTaBJISIOLIMX.
OcCHOBHBIE XapaKTEPUCTUKH.

19.2  @®yHKIMA pacnpeleseHns AByMEPHOU CIIy4ailiHOM BEJIMYMHBI U €€ CBOicTBa. BeposTHOCTB
ronacTh B 33JjaHHYyI0 o0nacTb. [IMOTHOCTH pacnpeneneHus: AByMEPHOW HENpPEepbIBHOM CilydaiiHON
BEJIMYMHBI, €€ CBOMCTBA. 3aKOHBI PaCIPEIEICHHs] COCTABIAIOINX. OCHOBHBIE XapaKTEPUCTHKU.
19.3  VYcrnoBHbIE 3aKOHBI PACIPEIETICHUS U X XapaKTEPUCTUKU.

19.4  Tlonsatue o koppensauuonHoi 3aBucumoctu CB. Koppensiuonuslii MOMEHT, KO3 GUIMEHT
KOpPEJSLHH, UX CBOMCTBA. Y CJIIOBHSI HE3aBUCUMOCTH CIYYaHBIX BEJIMYHH.

19.5 KospdunueHnt koppensiuu, KOPpeIsSHUOHHOE OTHOILICHHWe, MX CBOHCTBa. JIuHeiiHas u
HelMMHeWHas koppemsiuu. OueHka TecHoThI cBsizu CB.

19.6 Perpeccun. YpaBHeHUE IMHMU perpeccud. BpiOopouHbIl KO3((UIMEHT KOpPpEemsaIuH,
ypaBHEHUE JUHEWHOU perpeccun. KoppeasaimoHHOoe OTHOIIICHHE.

19.7 HopmanpHblil 3aK0H pacnpeaeneHus Ha miockoctu. HopmanibHas koppensius.

Pazmen  20. Marematuueckass  cratuctuka.  Cratuctudeckue  MeTtoabl — 00paboTKu
SKCIIEPUMEHTAJIBHBIX IaHHBIX U MIPUHATHUS PELICHUH. DIEMEHTBI TEOPUH KOPPETALUIL.

20.1 IIpenmer MmaTemMaTH4YeCKONl CTATUCTHKU. ['eHepanbHas COBOKYNHOCTh. BriOopka.
Cratuctuueckuil psa. OMupudeckoe pacupenencHue. [1omuron u rucrorpamMma.

20.2 YucnoBble XapaKTEpUCTUKHU: CpeAHee 3HaueHHue, pazdopoc; meroasl ux pacuera. CrocoObl
oTOopa, oOecreunBaoIe peNpe3eHTATUBHOCTh BEIOOPKH.



20.3 Toueynble M UWHTEPBAIbHBIE OLEHKM [apaMETPOB pacHpeiesieHHs] IO BBIOOPKE.
HecmenieHHOCTB, COCTOSITENBHOCTb, 3(Q(EKTUBHOCTh OLICHKH. JlOoBepHUTENnbHAsi BEPOSITHOCTh U
JIOBEPUTEIIbHBIA HHTEPBAJ.

20.4 JloBepuTelibHbIE HWHTEpPBAJIbI [JIsl I[MApaMETPOB HOPMAJIbHO pPaCIpECICHHON Clly4alHOH
BEJIMYUHBI.

20.5 Craructuueckas mpoBepka runote3. OmuoKy NepBoro ¥ BTOPOro po/ia.

20.6 Kputepuii cornacus [lupcona. [IpoBepka rumnoressl 0 BUJE 3aKOHA pacipeiesieHus

3.5 Tunosble TeCTOBbIE 321aHUSA MO pPa3jaesly/TeMe/ IMCHUIINHE

TectupoBaHue MPOBOAUTCS MO OKOHYAHHIO M B TEUEHHUE T0Jia MO 3aBEPIICHUI0 MU3YUYCHHS
OUCHUIUTMHBL U pa3fena/ TeMbl (KOHTPOJIb/IPOBEpPKa OCTATOYHBIX 3HAHWUW, YMEHUH, HAaBBIKOB U
(wmu) ombiTa  AesITeNbHOCTH). KOMIBIOTEpHOE TECTHPOBAHUE OOYYAIOMIMXCA IO TeMam
UCIOJIb3YETCS MPU MPOBEACHUH TEKYIIET0 KOHTPOJIS 3HAHUI 00yJaroImuxcsl.

Tectel popmupyrorcs u3 HoHIa TECTOBBIX 3a/IaHUH O JUCIUILTHHE.

Tect (megarornyeckuii TECT) — 3TO CUCTEMA 3aJIaHMK — TECTOBBIX 3aJIaHUKA BO3PACTAIOIICH
TpyaHOCTH, crenuduueckoit Gopmel, mo3Boisomas 3PPEKTUBHO H3MEPUTh YPOBCHb 3HAHWM,
YMEHHUIA, HAaBBIKOB U (MJIM) OTIBITA JESTEIBHOCTH 00YYarOIMXCS.

TecTroBoe 3ananmne (T3) — Bapbupyromascs Mo 3JIEMEHTAM COJEP’KaHUS U IO TPYAHOCTH
€IMHHIIA KOHTPOJBHOTO MaTepuana, MHHHMalbHas COCTABISIONIAs €AMHUIIA  CIOKHOTO
(CocTaBHOr0) MENaroruyeckoro TecTa, MO KOTOPOM HCIBITYyeMbId B XOJE BBIMOJHEHHUS TecTa
COBEpIIAET OT/IEIbHOE JACHCTBHE.

®onx TecroBbiXx 3aganmii  (PT3) no aAucHUNIMHE — O5TO COBOKYIHOCTH
CUCTEMAaTHU3UPOBAHHBIX TUArHOCTUYECKHUX 3aJaHuil — TecToBbIX 3aaanuii (T3), pazpaboTaHHBIX MO
BCEM TEMAaTHMYECKUM pazfeinaM (IUAAKTHUYECKUM €IMHUIIAM) JUCHUIUIMHBI  (IIPOIIEIIINX
anpo0aInio, SKCIEePTU3Y, PETHCTPAINIO U UMEIOIINX U3BECTHBIC XapaKTEPUCTHKHU) CHIEIHUPHUUIECKON
(hOpMBI, TTO3BOJISIFOIICH aBTOMATH3UPOBATH MPOIEAYPY KOHTPOJIS.

Tunsl TeCTOBBIX 32/1aHUIA:

3T3 — TtecroBoe 3amanue 3akpbiToil GopMmbl (T3 ¢ BBEIOOPOM OJHOTO WM HECKOJIBKHX
MPAaBIJIbHBIX OTBETOB);

OT3 — TecroBoe 3adaHHMe OTKPBITOM (GOpMBI (C KOHCTpyHpYeMbIM OTBeTOM: T3 C KpaTKum
pernamentupyembiM oTBeToM (T3 momonmuenus); T3 cBoOOgHOTO M3NOXKEHUS (C Pa3BEPHYTHIM
OTBETOM B MPOU3BOJILHOM (hopme)).

CprKTypa TECTOBBLIX MAaTEPHUAJIOB 110 JTUCHUIIJIMHE

«MaremaTuka»
Tema B XapakTepHucTruka Konunuectso
WNupukarop COOTBETCTBUH C CopnepikaTenbHBIH AIIeMEHT COJIEPKATEITHHOTO TECTOBBIX
PTIJT JJIEMEHTA 3aaHui, TAIEI T3
. 3HaHue
Martpulibl ¥ JEHCTBUS C HUIMH. 6-0T3
OnpeenuTenn BToporo, 6 —-3T3
JIuneiinas TPETHETO U 1 —TO IOPSAKOB, VMeHnue 6- OT3
anrebpa: ux cBoicTBa. Paznoxenne 6-3T3
MAaTpHIIFI, OTIpENIeNUTEIS TI0 CTPOKE
OIIPEEIHUTEIH, (cronbiry). O6paTHas HeiicTBre 6—0T3
CUCTEMBI MaTpuIa _
VK-1.1 . Pt 6 -3T3
Ananmsupyer JTIUHEWHBIX 3
. HaHUE
anreOpanIecKux CHCTEeMBI THHEHHBIX 6-0T3
POOIEMHYTO . . 6 —3T3
Jum— YpaBHEHUH, YpaBHEHHIA, OCHOBHBIE -
METOJIbI HX noHsTHs. Perrenue cucteM n
(sapady) n pemeim JIMHEHHBIX YpaBHEHUI ¢ 1 Yerne 6-0T3
BBIJIETISIET €€ ’ yp 6—3T3
6330BbIC HEH3BECTHBIMU METOJIOM
Kpamepa. Pemenne nuHeHbIx Heiictaue 6 —0T3
COCTaBJISIOLIHE. I
cucreM meronom ["aycca _
PaccmarpuBaer a1 Y 6-3T3




pasJMyHbIe
BapHaHTHI
pelIeHns
poOIeMHOM
CHUTYalUuH
(3amaun),
pa3pabartbiBaeT
ITOPUTMBI UX
peanuzanuu

OIIK-1.4 3naetr
OCHOBBI BBICIIICH
MaTEeMaTHKH,
crocobeH
MIPEICTaBUTh
MaTeMaTHYECKOE
OITMCaHUE
MPOILIECCOB,
WCTIIONB3YET
HaBBLIKU
MaTeMaTHIECKOro
OIMCAHUS
MOJICITUPYEMOTO
mporiecca
(ob6BekTa) IS
pemeHus
WH)KEHEPHBIX
3a1a4

3Hanne

Bekrtopst. JIuneiinsie 6—0T3
oTieparyy HaJ BEKTOPaMH B 6 —3T3
TEOMETPUIECKOH (hopme.
INonsTHe 6a3uca. JlekapToBHI V MeHIe
OeMeHTHI KOOPJMHATHI BEKTOPA, [UTMHA 6- OT3
BEKTOPHOH Y HaIpaBIISIONINE KOCHHYCHI 6-3T3
anreopHl. BekTopa. CkasipHoe
MIPOU3BEICHUE BEKTOPOB, -
BEKTOPHOE M CMEIIAaHHOE Hetictue
MPOM3BEACHUS UX CBOMCTBA U 6-0T3
KOOPJMHATHOE BBIPAKEHHE. 6-3T3
IIpsiMas Ha MIOCKOCTH. 3HaHMe 6—-0T3
Pazmuansie popmel 6 —3T3
ypaBHEHHS IPSIMOH Ha Ymenne 6—0T3
TUIOCKOCTH. YTOII MEXIY 6—-3T3
npsaMbeIMH. PaccrosHue oT [eiictBue 6—-0T3
TOYKH JI0 TIPSIMOIA. 6 —3T3
AHanuthuyeckas 3HaHue
reoMeTpHS Ha [TpsiMast ¥ TUIOCKOCTH B 6—OT3
IOCKOCTH I B MPOCTPAHCTBE. YPanHeHI/ISI 6 —3T3
IPOCTpAHCTEE., TUIOCKOCTH U TIPSIMOi B
IPOCTpaHCTBE. YTON MEKITY Ymenne 6 OT3
IJIOCKOCTSAMU. YTOJ MEXIY 6-3T3
OPSMBIMU. YTOJI MEXAY
IPAMOM U IIOCKOCTBIO. JleficTBre
PaccrostHue OT TOUKH 110 6-0T3
IJIOCKOCTH. 6-3T3
IMpenen GpyHKIMN. 3HaHue
OIHOCTOPOHHHUE TIPE/ICITHI. 6-0T3
Bbeckoneuno mansle u 6—-3T3
0OecKOHEeuHO OoJbIIHe
(yHKIMH, UX CBOHCTBA. Ymenue
OCHOBHBIE TEOPEMBI O 6—0T3
npesenax ¢yHKIHH. 6—3T3
MaremaTtuueckue
HEONpEAEIEHHOCTH. HeiicTBue
3ameyarenbHbIC IPEHeIhL. 6-0T3
AcumntoTsl rpaduka 6 —-3T3
(hyHKIHH.
3HaHue
HemnpepbIBHOCTh QYHKIINH B 6-0T3
Touke. OTHOCTOPOHHSIS 6 —3T3
HENPepHIBHOCTb.
Beenenue B HenpepbIBHOCTh QYHKIIMK HA YMeHnue
MaTeMaTHuUecKuil | orpeske. HempepbIBHOCTH 6—O0T3
aHaJIN3. CJIOKHOI 1 0OpaTHOM 6—3T3
OnemenTs! Teopun | ¢yHKIuH. HempepsIBHOCTB
(hyHKIHN 0THOM 3JIeMEHTAPHBIX (QYHKIINH. [HelictBue
MEPEMEHHOM. Touxwn pa3pbiBa GYHKIHMHN, UX 6-0T3
KiaccupuKanys 6 —-3T3
[IpousBonHas pyHKIHH, ee 3HaHue 6-0T3
T€OMETPHUYECKHUI 1 6 —3T3
MEXaHHUYECKUI CMBICI. Ymenne 6—0T3
JuddepernmpyeMocTsb 6—3T3




¢ynkin. CBsi3b MEXITY
nuddepeHIMPYyEeMOCThIO U
HenpepbIBHOCTRIO. [IpaBuna
mudepeHITIPOBaHI
dyaxuuit. [IponsBognas

Baenenue B 06paTHO# HyHKIMH. 5-0T3
MatemaTndeckuit | [Ipom3BOmHAS CIIOKHOM JleiicTBue 5-3T3
aHaJIM3. ¢ynkun. Berancnenne
DJIeMEHTBI TEOPHH | POU3BOJHBIX OCHOBHBIX
¢$yHKIMIA OgHOU 3JIEMEHTAPHBIX ()YHKIUH.
HIEPEMEHHOM.
JelictBue
Juddepennnan Gpynkunu, ero 6—_0OT3
TEOMETPUYECKHIA CMBICI. 6_ 373
YcnoBust MOHOTOHHOCTH
(hyHKIHA. DKCTPEMYMBI
(hyHKIMA: HEOOXOUMOE H 3Hanue
JOCTaTOYHBIE YCIIOBHSI. 6- OT3
HawnGosnbiree v HanmeHsbIee 6-3T3
3Ha4YeHHs QYHKIMN Ha
otpe3ke. MccnenoBanue
BBIMYKJIOCTH Tpaduka YMmenue
¢ynkiuu. O6mas cxema 5_0T3
uccie0BaHus pyHKIUHU U 5_373
MOCTPOCHUS e¢ rpaduka
320
HUroro 160 - OT3
160 —3T3
CprKTypa HUTOroBOIro T€CTa 110 JUuCIHUIIIIMHC «MaTtemaTuka»
Tema B XapakTepucThka KomnmnuecTtBo
HNunukatop COOTBETCTBHH C ConepxaTenbHbIi SJI€MEHT COIEPKAaTEIbHOTO | TECTOBBIX 3aJaHUl,
PIIJ JJIEMEHTa tunsl T3
Martpuibl 1 JeHCTBUS C 3HaHue 8- 0OT3
HuMHU. OnpenesnuTeny 8 —3T3
uscias HopAucoD, i Coofcrza. Yiene 8-0T3
anreopa: P PARKOB, i 8 —3T3
— A3JI0’KCHUE OTIPEEITUTEIS 110 Teiiorane -
cTpoke (ctonbdiy). ObparHas 8- 0T3
OIMpPCACIIUTEIIN, MaTpuLa 8 —3T3
VK-1.1 CHCTe‘,MLI o 3HaHune 8- 0OT3
JIMHEHHBIX Cuctembl TMHEHHBIX
Anaimsupyer anredpandecKux ABHCHHI, OCHOBHBIC 8§ -313
poOJIEMHYO . yP ’
crTyanuio YpaBHEHHH, TOHATHS. Pemenne cHcTeM n VMeHHE 3_OT3
(sapauy) METOJIBI UX JIMHEHHBIX YpaBHEHUH C 1 3 _3T3
BELICIHET ee penIeHus. HEM3BECTHBIMU METOZIOM _
6a30BEIC Kpawmepa. Peruenune nuneitHbix Heiictaue 8§ —0T3
COCTABIIIOLLIE. cucreM MeroqoM ["aycca 8 —3T3
PaccmarpuBaer Bekropel. JInneiinbie 3HaHMe
pasiiuuHbIe oliepalyy HaJl BEKTOpaMH B 8-0OT3
BapHaHThI TeOMETPHUIECKOI (opme. 8313
peHIcHuA 3 [onsarue 6a3uca. JlekapToBbI VMeHe
npoOIeMHOK OneMeHThI KOOpAMHATHI BEKTOPA, ATHHA 8-0T3
CUTyallu BEKTOPHOU 1 HaIpaBJIAIOIIUE KOCUHYCHI 8 —3T3
(3amaun), anre6peL. Bektopa. CKalspHOE _
paspabarbiBact MPOU3BEJCHIE BEKTOPOB, HeticTre
ITOPUTMBI UX BEKTOPHOE M CMEIIaHHOE 8 -0T3
peanuzanun MIPOU3BE/ICHUS X CBOMCTBA U 8 —3T3
KOODPJIMHATHOE BhIpAXKEHHE.




OIIK-1.4 3naer
OCHOBBI
BBICIICH
MaTeMaTHKH,
criocoben
MPEJICTaBUTh
MaTeMaTHIECKO
€ OIhCcaHue
MPOIIECCOB,
UCIIOJIB3YeT
HaBBIKH
MaTeMaTHYECKO
ro ONHUCAHMS
MO/ICTIHPYEMOT
0 mpotecca
(oObexTa) s
peleHus
I/IH)KeHCpHI)IX
3a7a4

IIpsimas Ha MAOCKOCTH. 3HaHue 8§-0T3
Paznnunbe popmsbl 8 —3T3
YypaBHEHHS MIPSIMOH Ha Ymenne 8§-0T3
IUIOCKOCTH. YTOI MEXKIY 8 - 3T3
npsiMbIMH. PaccrostHne oT [eiictBue 8§-0T3
TOYKH 0 TIPSIMOH. 8 —3T3
Ananutuueckas
IIpsmast 1 MIOCKOCTH B 3HaHMe
T€OMETPHS Ha Vpasie 8§ -0T3
IOCKOCTH I B TPOCTPAHCTBE. Y PaBHEHMA 3 _3T3
IUIOCKOCTH U TIPSIMOM B
MPOCTPAHCTBE.
TIPOCTPAHCTBE. YTOJI MEXIY Ymenue 8 OT3
TUIOCKOCTSIMH. YTOJI MEX]Ty 3 _3T3
MIPSMBIMH. YTOJI MEXIY
NIPSIMOU U IUIOCKOCTBIO. HetictBue 8 _OT3
Paccrosnue ot Touku 10
A 8 —3T3
TUTOCKOCTH.
Ipenen dbynKNN. 3HaHMe
OmHOCTOPOHHUE TIPENIEIbI. 8§-0T3
BeckoHeuHO Maible U 8 —3T3
OeckoHeyHO OoJbIIHe
(GyHKIMH, X CBOMCTBA. Ymenue
OCHOBHBIE TEOPEMBI O 8§-0T3
npenenax GyHKIUH. 8§ —-3T3
MaremaTuueckue
HEONPEIEICHHOCTH. HetictBue
3ameyarenbHbIC IPEICITBL. 8§ -0T3
AcuMIITOTH TpaduKa 8 —3T3
¢$yHKIHN.
3HaHue
HemnpepbIBHOCTH QyHKIINH B 8 _0OT3
Touke. OJTHOCTOPOHHSIS 8 _13T3
HENPEPBIBHOCTb.
HemnpepbiBHOCTE QyHKIIMY HA
BBejcHue B pep dyHkn YMeHue
. otpeske. HempepbiBHOCTH 8—-0T3
MaTeMaTHYeCKUN . .
CIIO’KHOW M 00paTHOM 8§ —-3T3
aHaJIH3.
¢ynkun. HempepsIBHOCTH
DJeMeHTHI TeOpun N =
o o JIEMEHTAPHBIX (PYHKIUH. HetictBue
¢$yHKIMIA OgHON 8 —0OT3
. Touxu paspbiBa QyHKINH, UX
MIepEeMEHHOM. 8 —3T3
KITacCU(pUKaIUs
3HaHue
[MpousBonHas GpyHKIMH, ee
FeOMETPUYECKUN U 8—-0T3
MEXaHUYECKHUH CMBICIL. 8 —-3T3
HuddeperuupyemMoctsb
HKUMH. CBSI3b MEX
ymxn o Ymenue
T epeHIIPYEMOCTHIO H
HenpephrIBHOCTHIO. [IpaBuna 8§-0T3
i bepeHInpoBaHus 8 —3T3
¢bynkuuid. [IponsBoanas
00paTHOH (PyHKIHH. —
P (ymxit N JlelicTBue
IIpousBonHas CIOXKHON
¢byHkiyy. Beruucnenue 8§-0T3
MIPOU3BOIHBIX OCHOBHBIX 8 -3T3
9JIEMEHTAPHBIX (PYHKIUH.
3HaHue
Huddepennnan pyHKnnm, ero
JuddepernnanbH | reOMETPUIECKU CMBICI. 8§-0T3
0€ UCUNCIICHUE Y CIoBHSI MOHOTOHHOCTH 8 —3T3

(hyHKIMK OHOM

(¢yHKIUU. DKCTPEMYMBI




YK-1.1
AHanuzupyer
npoOJIEMHYIO
CHUTYaIHIO
(3amauy) u
BBIZICTISIET €€
6a3oBEIC
COCTAaBIISIOLINE.
PaccmarpuBaet
pasiu4HbIe
BapHUaHTHI
peleHus
poOIeMHO M
CUTyaLuu
(3amaun),
pa3pabaTbiBaeT
ITOPUTMBI UX
peanuzanyun

OIIK-1.4 3naer
OCHOBBI
BBICIICH
MaTeMaTHKH,
crocobeH
MPeJCTaBUTh
MaTeMaTHYECKO
€ OIHcaHue
MPOIIECCOB,
HCIIONB3YET
HaBBIKU
MaTeMaTHIECKO
r'o OIUCAHHUS
MOICJTUPYEMOT
0 TIporecca
(oOBekTa) IS
peteHus
WH)KEHEPHBIX
3a1a4

MepEeMEHHOM. (GyHKIMH: HE0OX0IUMOE 1 Ymenue
JOCTaTOYHBIE YCIIOBUSL. 8 OT3
HanbGonbmree u HanmMeHbIICe g B 373
3HAYCHUS QYHKIUH, B
muddepeHnupyemMoii Ha
otpeske. MccnenoBanue
BEIITYKJIOCTH TpaduKa JleiicTBHe
¢ynkun. Touku neperuba. 8 —OT3
OOmmas cxema HccieI0BaHus 8 —3T3
(YHKIMH ¥ IOCTPOCHHUS €€
rpaduka
JelictBue
OKkcTpeMyMbl (pYHKINH ABYX 8-0T3
MIEPEMEHHBIX, HEOOXOAUMBIE U 8 -3T3
JOCTAaTOYHBIE YCIIOBUS
c 3HaHue
YIIECTBOBAHUSA SKCTPEMYMa. 3_OT3
Y CIIOBHBIH SKCTpEMYM.
8 —3T3
Oynkuus Jlarpanxa.
Haumenbiiee u HanOosbIICE YV MCHIG
3Ha4YeHUA QYHKLIUU B 8 — 0OT3
3aMKHYTOH 00J1aCTH. 8 —3T3
JleicTBHe
HuddepennnansHpre
YpaBHEHHsI IEPBOTO MOPSIIKA. 8 -0T3
3anava Komu. OcHOBHEBIE 8 —3T3
KJIacChl ypaBHEHUH,
HUHTETpUPYEMBIE B 3HaHue
KBl . 8§-0T3
parypax: ¢
pa3aensomuMucs 8§ -3T3
NIepEeMEHHBIMHU, OJTHOPOJIHBIE, ST V—
nuHelHble, bepHymm. 8-0T3
8 —3T3
JleiicTBre
Kpuonuneiinsie uaTerpans I 8 -0T3
u Il poza, ux cBoiicTBa U 8 —3T3
Kparthsie, poxa,
KpPUBOJIMHENHBIE BIHHCIICHHC.
p I'eomeTpuueckue u Suanue 8-0T3
HUHTCrpaJibl. 8 —3T3
MEXaHW4YeCKHE NPHIIOKCHUS
KPUBOJIMHENHBIX HHTErPANIOB. Vmenne 8—-0T3
8 —3T3
HuddepennnansHsie HelictBue 3_OT3
ypaBHEHHS BBICILIUX 3 _3T3
HOPSIIKOB. YPaBHEHUS,
OIIYCKaIOL1E TIOHUKEHUE 3HaHue
Juddepernnansa Aoty e T 8§-0T3
nopsizika. JInHelHbIe
bl€ ypaBHEHUSA U 8 —-3T3
OJTHOPOJTHBIE
CHCTEMBI.
muddepeHIraNbHbIE Ymenue 3_OT3
YPaBHEHHS C MTOCTOSTHHBIMHU
8 —3T3
Kod(ppHIHEeHTaMU.
. JlelicTBue 8§ -0T3
OnepannoHHoe Omnpenenenne n300paKeHUIA S _3T3
HKLIMH [10 UX OPUTHHAJIAM.
UCUUCJICHUE. ¢GyHKI p 3nanme 8- OT3
IIpeobpazoBanue CrocoObl BOCCTAaHOBIICHUS 8 3T3
Jlamnaca. OpPUT'MHAJIOB 110
P Ymenne 8§-0T3
Ipumenenne HN300pakeHHIO. R 373
nmpeoOpa3oBaHUs -
Peobb Pemenne JleiicTBue 8§ —-0T3
Jlannaca nuis
nuddepeHnnanbHBIX 8 —3T3
penieHus .
YpaBHEHHUH ¥ CHCTEMBI 3HaHne 8§-0T3
muddepeHnnansH
o muddepeHInaTbHBIX 8 —3T3
BIX ypaBHEHUH .
YPaBHEHUH ONEpalIOHHBIM Ymenue 8—-0T3
METOJIOM. 8 —3T3




YK-1.1
AHanuzupyer
poOJIEMHYTO
CHUTYaIHIO
(3amauy) u
BBIJICTISIET €
6a3oBbIe
COCTaBJISIOLIHE.
PaccmarpuBaet
pasinyHbIe
BapUaHTHI
penieHust
poOIeMHOM
CHUTYaINH
(3agaun),
pa3pabatbiBacT
QITOPUTMBI UX
peanuzanuu

OIIK-1.4 3naetr
OCHOBBI
BBICIICH
MAaTEMAaTHKH,
crocobeH
MpeICTaBUTh
MaTEeMaTHYECKO
€ OIMcaHue
TIPOIIECCOB,
HCTIONB3YeT
HaBBIKA
MaTeMaTHYECKO
I'0 OIIMCAHUS
MOJETUPYyEMOT
0 mporiecca
(oOBekTa) st
penieHus
HMH)KEHEPHBIX
3a71a4

DIEeMEHTHI OYHKITMOHABEHBIC PSIBL. JHeiictBue 7 _0OT3
(yakaroHambHOT | O0IACTh CXOAUMOCTH, 7_3T3
0 aHanmM3a. METOJIBI €€ OTIPEeIeIICHUSI.
UYucnossle U CBoiicTBa paBHOMEPHO 3HaHue 3_0T3
(DYyHKIIMOHATBHBIE | CXOSIIUXCS PSIIOB. 2 —3T3
PSBL. Crenennsie pagsl. Teopema
Abens. aTepBan u 06mactsb 3_OT3
CXOJIUMOCTH CTETICHHBIX
8 —3T3
psAIOB. YMeHue
. | 3HaKomomoKUTEIbHBIE PAbL. HeiictBue
TapMoHuYecKuii AR 7-0T3
JoctaTouHble MpU3HAKU 7_3T3
aHau3. Psaapr -
Dyone CXOIUMOCTH
Ypbe. 3HAKOTOJIOXHUTENbHBIX PAIOB. 3HaHue 8§ -0T3
YpaBHEHUs
. | 3HaKomepeMeHHbIE PSJIBL. 8 —3T3
MaTeMaTHIECKON
- 3HaKoUYepeTyIoLIne PsIbL. VMmenue 8 —0T3
’ [Mpuznak JleliOGHuIa. 8 —3T3
JleicTBue
[MonsaTne QyHKIIH 7-0T3
KOMIUIEKCHOTO TIEPEMEHHOTO. 7 -3T3
[JeiicTBUTEenpHas 1 MHUMas
4acTh. DJIeMEHTapHbIE 3Hanue
KommexcHbie (byHKITIH, HX CBOI;ICTBa 8§-0T3
qrca. ’ ) 8 —3T3
. | Ilpenen, HENIPEPBIBHOCTD U
Teopus yHkumii
N nuddepeHIUPYEeMOCTh VMeHme
KOMIIJICKCHOU 8- 0T3
. (GYHKIMH KOMIUIEKCHOTO
TMCPEMCHHOMU 8 —3T3
MIepPEMEHHOTO.
muddepeHIIpoBa
HUE, Brruersl. Beruncnenue HetictBue 7 -0T3
UHTETPUPOBAHME, | BBHIYETOB OTHOCHUTEILHO 7 -3T3
BEIUCTHL. TOMIOCOB PASIMIHBIX 3Hanme 3_OT3
MOPSAKOB, HEYCTPAHUMOM 3 _3T3
ocobeHHOCTH. BRruncnenue
HHTErPaJIoB ¢ HOMOLIBIO Ymenue 8-0T3
BBIUCTOB. 8 —3T3
JuckpeTHas [eiictBue 7-0T3
MaTeMaTHKa: N 7-3T3
Anrebpa coObITHIA,
JIOTHYECKHe N 3HaHue 8§-0T3
KiIaccuuKaIys COObITHIT B
HMCYUCTICHUS, 8 —3T3
TEPMHUHAX TEOPUH
DJIGMCHTRI BEPOSATHOCTEH U TCOPUH Ymenue
KOMOWHATOPUKH U P p 8§-0T3
MHOECTB.
Teopuu 8§ -3T3
MHOECTB.
DneMeHTapHas TCOPHS JHeiictBue 7-0T3
BEpOSITHOCTEM U ee 7-3T3
MaTeMaTH4YE€CKHE OCHOBBI: 3HaHue 8§-0T3
pa3iu4HbIe TOAXOAbI K 8 —3T3
. OTIpPEJICIEHUIO BEPOSITHOCTH Ymenne 8—-0T3
Crnyuaiinbie
COOBITHSL. 8 —3T3
COOBITHSL. _
DnemMeHTapHas Aetictaue
Teopembl cloKeHUs U 7-0T3
Teopus o
o YMHOKEHUS BEPOSATHOCTEN. 7-3T3
BEPOSTHOCTEH 1
ce YcnoBHbIE BEPOSTHOCTH.
dopmyna NoJHOU 3HaHme
MaTeMaTHYECKUE
BEpOATHOCTH. DOPMYJIBI 8-0T3
ocHOBBL. Cxema 4
Baiteca. [locnenoBarenbHOCTh 8§ —-3T3
bepnynnu. N
HE3aBUCHMBIX UCIIBITAHUIN
bepnynmu. ®opmyna YMmenue
Bepuymnmu. [TpenensHpie 8-0T3
TeopeMbl B cxeme bepHyun 8§ -3T3




Matemartuueckass | OCHOBHbIC YHMCIIOBBIC Heiictaue
CTaTUCTHKA. XapaKTEPUCTUKH CIyHaHBIX 7-0T3
CraTucTHYECKHE BEJIWYUH: MOJa, MEIMaHa, 7 —-3T3
METOIbI MaTeMaTHYECKOE OKUaHUE,
00paboTku JIMCIIEPCHsI, UX CBOUCTBA. EY—
JKCIepUMeHTaNbH | CTaTUCTHYECKHE METOBI
BIX JAHHBIX U 00paboTKH 8-0T3
TPUHATHS 9KCICPUMCHTANBHBIX TAHHBIX. 8 —3T3
PCIICHMIA. CTaTHCTHYECKHE METO IbI
DneMeHTHI Teopuu | 00paboTKU VMeHue 8§ —0T3
KOPPEIISIIHA. SKCIEPUMCHTAIBHBIX TAaHHBIX. 8 —3T3
> 1040
HToro mo AMCIHUTIINHE 520 - OT3
520 - 3T3

K Tecty 00s13aTe/IbHO TOJIZKHO MPHJIATATHLCS OMUCAHHE TPeOOBAHUIA, BBHITIOJHEHUE KOTOPBIX
HEOOXOJMMO JUISl YCIICUTHOTO BBIMOJHEHHs TeCTa (TEMaTHKa TEeCTa; NMEpe4YeHb 3HATh, YMETh, BIAJICTh;
BUJIBI ¥ KOJIMYECTBO MPEIBSIBISIEMBIX 00yUYaIOMIEMyCs TECTOBBIX 3a/IaHUM; MPOXOJHON Oalli; KpUTepuu
OLICHKH; HOpPMa BPEMEHHU; JIOTIOJHUTEIIbHBIC TPEOOBaHMS, BKIIIOUYAsT HEOOXOIMMOCTh HCIIOJIb30BAHHS
CIIPABOYHBIX TAOJIHII U TIPOH..).

[IpenonaBaTens BrpaBe MPEIyCMOTPETh TECTHI JIJISi CAMOKOHTPOJISI OOYYaOLIMXCs M0 pa3jienaM
TUCIUIUTAHEL, chopmupoBaB ux u3 MarepuanoB ®T3 mucnumamael. TpeOoBaHus K TectaM IS
CaMOKOHTPOJISI aHAJIOTUYHBI TPEOOBAHUSM K UTOTOBBIM TECTaM 110 CEMECTPaM M TECT MO TEMaM.

[Ipumep Tecta mo paszpeny 2. Jluneiinas anreOpa: MaTpUIIbI, ONPEACTUTENN, CUCTEMBI
JUHEHHBIX anreOpanyecKux ypaBHEHUM U METOJIbl UX PELICHHUS.

1.OnpenenuTens TPETbETo MOPSIKA — ATO ..., PABHOE

arp 92 93

a 0 0
2. Marpuua | 0 b 0| Ha3bIBaeTCH . . ...
0 0 ¢

Omna Oyzer eAMHUYHOM, ecmM @ = ..= ... = ... .

3. Cucrema JIMHEWHBIX YPAaBHEHHUM HA3bIBACTCS OTMPEICTICHHOM, €CITU OHA UMEET

3 4 6
4. Kaxkoit u3 onpenenuresneit iBaseTcss MUHOPOM MaTPHUIIbI ) 7 :
2 3 3 4 4 3
b 6 b
Dig 50 Vs o 9 s
1 —
5. Ompenenurens MaTPHUIIBI 3 4 paBeH: a) 10, 06) -2, B)-10, 1)6.
3 1 4
6. Omnpenemurens matpunsl | 0 —2 8 | pasena) 0, 6)-30, B)—10, r)6.
0 0 5

7. Marpuua B HasbiBaerces . . . . .. JUIsL MaTpuLbl A, eciu BelnosiHAeTcs yciaosue BA = AB =E.



*

10.

11

12.
13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

Cucrema JIMHEHHBIX YpaBHEHUI Ha3bIBaeTCA . . . . . . . , €CIIM OHA HE UMEET PELICHUMN.
UtoObI HaliTh MaTpuily X u3 ypaBHeHHsT XA = B, Hy)kKHO 00€ 4acTu ypaBHEHHS YMHOXHTH .
.Ha A
2 35
Marpuua, TpaHCIIOHUPOBaHHAs K MaTPHULIE 1 , IM€ET BUJ
2 7 7 2 53 9
9|3 1. 91 3] | ] ]
56 6 5
. Cucrema JIMHEHHBIX ypaBHEHUI HA3bIBAETCS COBMECTHOM, €CIIM OHA UMEET ... .... peleHue.

Cucrema TUHEHHBIX ypaBHEHM HA3bLIBACTCS HEONPEICIEHHOM, eCIu OHA UMEET ...
[aBHYIO MAroHaib KBAJAPAaTHOH MAaTpPHIIBI 4-TO MOPSIKA COCTABISIOT 3JIEMEHTHI: a) dip, O)
ai, B)as, T)ass, A) A, €) a43, XK) A44.

3 1 9 3
A=|0 -1|, B=|0 3 |.Bepno iu paBenctso B =3A?
2 1 6 -3

Kakoe u3 yTBepkIeHUI BEpHO: a) €CIH K DJIEMEHTaM OJHOW CTPOKH ONPEIEITUTENs IPUOABUTH
COOTBETCTBYIOIIUE JIEMEHTHI APYTOi CTPOKU, TO MOJIYUUTCS OMPECNIUTENb, PaBHBIA HYIIO; 0)
€CITi B ONpEAETHUTENe €CTh Ba MPONOPIHMOHAIBHBIX CTOJIONA, TO OH PaBEH HYJIO; B) €CIH
AJIEMEHTHI TJaBHOW MAroHaldM OINpPEAeTUTeNs PaBHbI HYJIIO, TO OMPEICIUTENh TaKXKe PaBeH

HYJIIO.
CucreMa Ha3bIBaeTCA . . . . . , €CIT OHa UMEET PEILCHHE.
a, ..
OnpezenureseM ... MOPAIKA HA3BIBAECTCS . . . . , PABHOE = e e
KBajpaTHas MaTpuiia KMeeT OOPATHYIO TOr/a M TOJILKO TOT/a, KO/ €€ . . . . HE PaBeH . . . .
CucTeMa JIMHEWHBIX YPAaBHEHHMI HA3BIBAETCA . . . . , €CIIM OHA HMEET €IMHCTBEHHOE PEIIEHHE.
1 20 -1 O
p 000 )4, 6)3, B)2, )1
aHT MaTPUIBI paBeH: a B)2, 1) 1.
000 4 -5 T
000 0 O
-1 0
Banminure Matpuny B, ecmu B'=[ 2 3
1 -4

B kakux U3 MepeyrcIeHHbIX CIIydaeB OMpeaeuTeNlb paBeH HyI0?

a) CyMMa 3JIeMEHTOB KaKOH-IN0O0 CTPOKH OMpPEEIUTENs paBHA HYJIIO;
0) 2JIEMEHTHI KaKOT0-TH00 CTOJIONA ONPEIETUTENS paBHBI HYIIIO;

B) COOTBETCTBYIOIINE DJIEMEHTHI ABYX CTPOK MPOMOPIHUOHAIBHBI,

T') Ha TJIaBHOM TMaroHaiu OMpeeNIUTeNs CTOST OAHHU HYIIU;

1) COOTBETCTBYIOIIIHE AJIEMEHTHI IBYX CTOJIOI[OB PABHBI.

x1+2x2+x3—x4 =2
HccrenoBath U pelInTh CHCTEMY JIMHEHHBIX YpaBHEHUIT 2x) +4xy +x3-2x4 +x5=4
x1+2x2— x4+x5:2

ITpumep uToroBoro Tecra



1. JIBe cucTeMbl Ha3bIBAIOTCS SKBUBAJICHTHBIMH (PaBHOCHIIBHBIMH), €CJIM KaXA0€ . . . . OJHOMU
W3 HUX SIBJISIETCSA . . . . APYTOM U . . . .

2. Hai 0366612123

) WTHU TIpON3BEICHU . .
pomBREIE®lo 4) 1 -1 0
313 3 0 3 121 122 -210
a)0006)4_4013)2_20 H)O4O—4OO
2 2 0 O 0 b M
4 -4 0

3. «YpaBHEHHEM JIMHUW Ha IUIOCKOCTH Ha3bIBaeTcs paBeHCTBO F(x, y) = 0, xoTopomy
YAOBJIETBOPSIOT ... ... Touku M(x, y), ... JMHMM, U HE YJOBIIETBOPSIOT ... TOYEK, ... ...
JIUHUH.»

4. UroObl COCTaBUTh YPaBHEHHE KAaKOT0O-IMOO TE€OMETPHUECKOr0 OO0BEKTa, HYXKHO: 1)
OTIPEACTUTh €ro, KaK MHOXECTBO TOYEK, OONAAAOMIHX ... ... ... ;2) 910 ... ... 3anucarh B
BHJI€ CHMBOJILHOTO PaBEHCTBA; 3) 3amucarth ... ... C TIOMOIIBIO ... TEKYIIEH TOUKHU.

5. Ilyctw SiunS, HaMPaBISIONIUE BEKTOPBI NpAMBIX [} U [, M - Touka. Kaxnomy ycioBuro
1) - 4) mocTaBbTE B COOTBETCTBUE PACTIONIOKEHHE MPSIMBIX @) - ) OTHOCUTEIIBHO IPYT IpyTa:

6. L=l o o
a. 1) S L S )
7. 6) 1,11,
b. 2ME,MEL
8. B) l 1 1 lz
9. 0l L .. 3) M€, MEL, S 1||S2
d 4 S8,
6. YpaBHeHHMe MUIOCKOCTH, OTCeKarolleli Ha koopaumHaTHbIX ocax OX, OY, OZ orpeske
COOTBETCTBEHHO paBHbIC 3, -2, -5, UMEET BUJT
X Yy z x Y z
a) 3x-2y-5z=1;, 6 = —-—=——-= =1, B) S——+ =0;
) 4 ) 3727 '37275

n) 3x—-2y-5z=0

7. Hamer mpamere: 1) 3x+2y—1=0, 2)3x-2y+6=0, 3)6x—4y-7=0, 4)
5x-5y+2=0, 58x+9y—-2=0, 6)—2x+3y+2=0. Cpenn nux ssnsorcs
(mepedncauTh HOMepa)

napayuieTbHbBIMUA ;

MePIICH UK YIISIPHBIMH

8. BeKTOpHOE MPOM3BEICHNE BEKTOPOB d U b — 3T0:

VAN

1) uucno, pasHoe |d ||l;|sin (@,b);



— /\ fa—
2) uucno, pasroe |d ||b|cos(a , b);

3) BeKTOp, NEPIIEHAUKYJISAPHBINA U BEKTOPY a,u BEKTOPY b.

—

9. ....npousBenenue d b *C B KOOpAMHATHOW (POpPME paBHO
Ay ay, d4; I j ok
a) b, b, b.; 6la, b, c.; Babc.t+abic,+ab.c,.
Cx €, € a, b, c,

10. Ywucno, paBHOE NPOM3BENEHHIO JUIMH BEKTOPOB ( M D Ha KOCHHYC YIiia MEXIy HHMMH,
Ha3bIBACTCH ... ... 3TUX BEKTOPOB. O003HAYACTCS 3TO YHUCIIO

a)(d.b), 6)d-b; B)dxb; t)a+b; n)alb.

11. Ykaxure QyHKIUIO, 001aCTh OMpeAeNeHUs] KOTOPO — MPOMEKYTOK (-00; -2).

-3 1 2+x
1 = |—: 2 =———: 3 =lg(x+2); 4 =4 .
)y ,/2” )y x12) ) y=lgx+2) )y w/4”2

12. Ykaxure QyHKIUIO, 0071aCTh 3HAYEHUIN KOTOPOH SIBISIETCS MHOXKECTBO (-00;+00).

% - I

1) y=x% 2) y=x7"; 3) y=igx; 4) y=—.

Yx

13. ®ynkuusa f ompeneneHa B HEKOTOPOM OKpecTHOCTH TO4kM a. Ecmm mis moboro € >0
cymectByer o6 >0, Takoe, dYTO JUIsI JIOOOrO X, YIOBIIETBOPSIONICTO HEPABCHCTBY

f (x)| <&, TO

0< |x - a| <O CIedyeT, 4To

1) lirréf(x):a; 2) lim f(x)=0; 3) limf(x)=0; 4) limf(x)=a.

14. Ilpenen nocienoBaTeNnbHOCTH ¢ OOIUM YICHOM a, = [ _2j paBeH:
n+
e, 2l/e; 3) /e’  4) 1/
15. 3nauenne lim ——— = pPaBHO
x—10 _x_lo

1 2 1

H —; 2 —=; 3 —; 4 1.
) 5 ) 5 ) 5 )
16. ®ynkuusa f(x) = x=2 P HEIIpepbIBHA HA BCEM YMCIIOBOM OCH, €CIHU a
a npu x=2

paBHO:

-1, 22 3)0; 4) 3.
. x*+3x—12
17. YpaBHeHUE HAKIIOHHOW aCUMIOTOTHI rpaduka GyHKIHH y = a5 MMeEET BH/]T
X+

1) y=x-2; 2) y=—x-1; 3) y=x+1; 4) y=2x+1.



18. YpaBHeHHME KacaTenbHOW, NPOBEIEHHOM K TpaduKy KpUBOH, 3aJaHHOH ypaBHEHUEM
2y-Iny =Xx B TOUKe (0;1), uMeeT BUJ

1) y=1x+1 2) y=2x+1 3) yzl—lx
2 2
4) y=1-2x 5 y=2
2
(x—1)°
19. OyHKIUA y =j BO3pacTaeT B HHTEpBaje
X+

D (-42) 2) (0;%) 3) (24) 4) (4:0) 5) (6;0)

20. Yucro ToYeK IKCTpeMyMa GyHKIHH y = X~ e paBHO
1 2)2 3)4 4)3 5)5

21. Touxa A(1;3) sBIseTCs TOUKOI mepern6a KpuBoit y = ax’ +bx”, eciu
1) a=-15;, b=45 2y a=-1; b=4 3a=-2; b=1
4)a=-1; b=25 S)ya=-1; b=25

22.  Ecm y ¢yHkuun f(x) B TOYKE X, NepBblii auddepeHnnan paBeH HyJIIO, a BTOPOi

muddepeniman npu dx # 0 MOJI0KUTENEH, TO TOYKA X,

1) siBAsIeTCS TOUKOM MakCUMyMa

2) sBNIsE€TCS TOYKOM MUHUMYyMa

3) He sABIsAETCA TOYKON IKCTpeMyMa

4) npuHaNIEKUT UHTEPBATY BO3PACTAHUS

5) npuHAJIEKUT HHTEPBAILY YObIBAaHHS

3.6 Hepeqeﬂb THUIIOBBIX IMTPOCTBIX MPAKTHYIECCKHUX 3aJaHUH K 3a49€eTy

1. B maptun u3 10 geraneit 7 crannaptHbix. HaliTu BEpOATHOCTH TOTO, UTO CPEAM LIECTH B3ATHIX
HayJady AeTaneil 4 CTaHIapTHBIX.

2. Otaen TeEXHUYECKOr0 KOHTPOJIs 0OHapyXuJl 3 HECTaHJAPTHBIX AeTanu B naptuu u3 80 ciydaiiHo
oToOpaHHBIX JeTaneil. OmnpeaenuTb OTHOCHUTENIBHYIO YacTOTY MOSIBIEHUS HECTaHIapTHBIX
JeTanen.

3. Ha nyiockocTH HayepyeHsl 1B€ KOHIEHTPUYECKHE OKPYKHOCTH, paanychl KOTOpbIX 5 U 10 cm
COOTBETCTBEHHO. HaliTu BEpOATHOCTH TOT0, YTO TOYKA, OpOLIEHHAsl Hay/1ayy B OOJbIION KpYT,
MorajaeT B KOJIbLIO, OOpa30BaHHOE MOCTPOCHHBIMH OKpYyXKHOCTsAMH. llpeamonaraercsi, 4ro
BEPOATHOCTH MOMAlaHusl TOUYKH B TUIOCKYIO (pUTypy IpONOpIHOHANIbHA IIJI0UIaAN 3TOM (Urypsl
U HE 3aBUCUT OT €€ PacMOI0KEHUsI OTHOCUTENILHO OOJIBIIOTO KpPyTa.

3. Crpenok cTpemsieT M0 MHIIEHHU, pa3elieHHOW Ha 3 obnactu. BeposTHOcTh momananusi B
nepByto obsacth paBHa 0.45, Bo Bropyio - 0.35. HaiiTu BEepoOsITHOCTB TOrO, YTO CTPENIOK MpPHU
OJTHOM BBICTpEJIC MONaET JIMOO0 B IEPBYIO, INOO BO BTOPYIO 00JIACTb.

4. B ypne 5 GenbIX, 4 yepHbIX U 3 cuHUX apa. Kaxaoe ucnbpITanue COCTOUT B TOM, UTO Haylady
U3BJIEKAIOT OJIUH IIap, HE BO3Bpallas ero ooparHo. Hailtu BeposTHOCTH TOTO, UTO MPU NEPBOM



10.

11.

12.

13.

UCTIBITAHUU TIOSIBUTCA Oenblil map (cobbiThe A), mpu BTOPOM - uepHBbIi (coObiTue B) u npu
TpeTheM - cuHui (cooniTre C).

BepositHocTH  momajaHus B LeNb  OpU cTpenb0e W3 TpeX  OpyAMHA  TaKOBBI:
p1=08; p>=0,7; p3=0,9. Haiitu BeposATHOCTb XOTst ObI OMHOro Homajxanus (coobITHs A)

IIPU OJIHOM 3aJIIIe U3 BCEX OPYyIUil.

Hmeetcst n1Ba Habopa netaneil. BeposSTHOCTH TOro, 4TO JeTallb MEPBOTO Habopa CTaHAapTHA,
paBHa 0.8, a BToporo - 0.9. HaliTu BEpOATHOCTH TOTO, YTO B3Tas Hayaaudy JAeTayb (M3 Hayaady
B3STOT0O HabOpPa) - CTaHJAPTHAS.

Jeranu, W3roTOBIsiEMBbIE II€XOM 3aBOJa, MOMANAIOT AJsl MPOBEPKH MX HAa CTaHAAPTHOCTh K
OIHOMY HUX JABYX KOHTpOJIEpOB. BeposTHOCTH TOro, 4yTo JeTalb IMONAAAeT K IEPBOMY
KOHTpoJiepy, paBHa 0.6, a ko BropoMy - 0.4. BeposaTHOCTb TOrO, 4TO TOJHAs JETalb OyAeT
IIpU3HaHa CTaHJAPTHOM MepBbIM KOHTpoJsiepoM, paBHa 0.94, a BropsiM - 0.98. ['ogHas nerans
Ipy TpoBepke Oblla NMpU3HaHA cTaHAapTHOHM. HailTu BepoATHOCTH TOro, UTO ATy JIE€Talb
IIPOBEPUII IIEPBBIM KOHTPOJIED.

BeposaTHOCTh TOTO, YTO Pacxo] AJIEKTPOIHEPTUU B MPOAOIKEHHUE OJAHUX CYTOK HE MPEBBICUT
YCTAHOBJICHHON HOPMBI, paBHa p =(0.75. HailTu BeposTHOCTB TOT0, YTO B OMKaiiime 6 CyTok
pacxo/1 AMEKTPOIHEPTHH B TeUeHUE 4 CYTOK HE MPEBBICUT HOPMBI.

BeposTHOCTh MOpakeHUs MHUIIEHHW CTPEJIKOM HpU OAHOM BbIcTpene p=0.75. Haiitu
BEPOATHOCTH TOTO, uTO MpH 10 BBICTpENax CTPENOK MOPa3UT MUIIECHD § pas.

BepostHocts Toro, uro aeranr He mnpomma mnpoepky OTK, paBma p=0.2. Haiitu
BEPOATHOCTh TOro, uro cpeaun 400 ciydailHO oTpabOTaHHBIX JeTanen
HenpoBepeHHbIX 0T 70 1o 100 neraneil.

BepositTHOCTB TOTO, YTO ZeTanb He cTaHAapTHa, p = 0.1. HaiiTu BepoATHOCTH TOTrO, UTO Cpeau

OKaXCTCA

cy4aiftHo oTpaboraHHbIX 400 neTtanell OTHOCHTENIbHAS YacTOTa IOSBJICHHS HECTaHIAPTHHIX
JeTajgeil OTKJIOHUTCS OT BEPOSATHOCTH p = 0.1 1Mo aOCONMIOTHOM BenUYMHE HE Ooyiee yeM Ha
0.03.

Haiitu marematuyeckoe OXHIAHHE, TUCIICPCHIO CIIy4alHOW BEIUYMHBI X, 3HAs
pacrnpenenenus

3aKOH €€

X

3

5

2

p

0.1

0.6

0.3

JuckpeTHas ciydaiiHas BenuunHa X 3a7aHa Tabauien pacupeaeneHus

X

1

4

8

p

0.3

0.1

0.6

Haiiti pyHkumio pacnpeienenus U NOCTPOUTH €€ rpaduK.

3.7 Hepeqeﬂb THIIOBBIX ITPAKTUYE€CKHUX 3aJaHuH K 3a49€eTy

Monera OpomieHa 2 pasza. Hamucare B Buie TaOiMLbl 3aKOH paclpeaeieHus ciydaiHou
BeIMYMHBI X - YKcTa BbIMaJeHui "repoa”.

3aBoa otnpaBui Ha 6azy 5000 moGpokavyecTBEHHBIX H3JeHUi. BepoaTHOCTh TOTO, YTO B MyTH
uznenue nospenutcs, paHo 0.0002. Haiitu BeposTHOCTH TOro, 4ro Ha 6a3y npuOyayt 3
HETOJIHBIX U3EIus.

Cpennee uncno BbI30BOB, nocrynatouimx Ha ATC B omHy MuHYTY, paBHO naByM. Haiitu
BEPOATHOCTH TOTO, YTO 32 5 MUH NOCTYIUT: a) 2 BbI30Ba; 0) MEHee JBYX BbI30BOB; B) HE MEHEE
JBYX BbI30BOB. [I0TOK BBI30BOB MpEANOIaraeTcsi HpOCTEUILINM.

W3 opynust mpousBoaUTCS CTpenabda Mo 1eau 10 NepBoro nonajaanusd. BepostHocTs nmonaganus
B 1enb p =0.6. HaliTu BeposSsTHOCTH TOTO, YTO MOMAaJaHie MPOU30UIET MPU TPETHEM BBICTpEIIE.

CayuvaliHas BeIMYMHA 3a/1aHa ITIOTHOCTBIO PacpeeIeHUs



Va
0 npu x<——,
P 2
f(x)={acosx mpu —£<x£z,
2 2
Vs
0 npu x>—.
P 2

Haiitu koapduuueHT a.

6. Crnyuaiinas BenuuuHa X pacrpeiesieHa o HOpMaJIbHOMY 3aKOHY. MaTreMaTtuueckoe 0XuaaHue
U CpelHee KBaJpaTH4eCKOE OTKIOHEHUE 3TOW BEIWYMHBI COOTBETCTBEHHO paBHBI 30 u 10.
Haiitu BeposiTHOCTB TOTO, yTO X MPUMET 3HAUCHHE, NTpUHA yIexKaiee nuatepsany (10, 50).

7. Jlan 3ak0oH pacnpeieneHus IBYMEPHOUW ClydyalHOW BenuyuHbl. HaliTu 3aKOHBI pacnpeneieHus
Y YCIIOBHBIE 3aKOHBI PacpeIeJICHUsI COCTABIISIOLINX.

X
Y X X2 X3
y 0.10 0.30 0.20
Y, 0.06 0.18 0.16

3.8 IlepeyeHb TeOpeTHYECKUX BONIPOCOB K IK3AMEHY

Paznen 1. JIuneitnas anreOpa: MaTpuilbl, ONPEACTUTENN, CUCTEMBI JINHEHHBIX alreOpandyeckux
yYpaBHEHUN, METO/IbI UX PEIICHUS.

1.
2.

het

a

8.

Onpenenuteny BTOPOTo U TPETHEro MOPSIKa, UX BIUUCICHHUE.

Onpenenurenu n-topsiika. J{OMOJHUTENBHBI MHUHOp, ajreOpanvyeckoe JIOMOJIHEHHE.
®opmyna Jlamnaca pa3noxeHus onpeneauTeneii mo 31eMeHTaM CTPOKH WK CToIO1a.
CBoiicTBa onpeaennTeIeH.

[TonsiTvie MaTpUILIbI, PA3MEPHOCTH U MOPSAAOK MaTpuilbl. OCHOBHBIE BUIBI MATPUIL (HYyJIEeBas,
eMHUYHAs, JIMarOHAJIbHAsl, TPEYroJibHas, TpamnelueBUAHAs, TPAHCIIOHHUPOBAHHAS).
OcoOenHas 1 HeOCOOEHHAs! MaTPUIIA.

Onepanuy HaJ MaTPHUIIAMHU: CIIO)KCHHE W BBIYUTAHHE MATpPHIl, YMHOKCHHE MATpPHUIIBI Ha
YHCII0, YMHOKCHHE MaTPHII.

[Tonsitue 0O6paTHOI MaTpuIlbl, ee HaxoxaeHue. OOpaTuMas 1 HeoOpaTuMasi MaTpulla.
CucreMbl TUHEHHBIX anreOpanyecKkux YypaBHeHHH. OCHOBHBIC TOHATHS: OJHOPOAHAS U
HEOJHOPOJHASl CHCTeMa, pEIICHUE CHUCTEMbI, COBMECTHAasi M HECOBMECTHAasi CHCTEMa,
HeoTpeAeNeHHas ¥ ONpe/eIeHHas CUCTeMa, MaTPUIIA U PACUIUPEHHAs MaTpUIla CUCTEMBI.
Mertoapl penieHus JIMHEHHBIX anredpandeckux cuctem: Kpamepa u IMaycca.

Paznen 2. DneMeHTbl BEKTOPHOM anreOpsl

9.

10.

11.

12.

13.
14.

ITonsiTue BekTopa. KomnnHeapHbie, OpTOroHaJIbHBIE, KOMIJIAHAPHBIE, PABHBIE BEKTOPHI.
Onepanuu HaJ BEKTOpaMH B T€OMETPHUYECKON (QopMe: CIOKEHUE U BBIYUTAHHE BEKTOPOB,
YMHOKE€HHE BEKTOPA Ha YHCIIO; CBOMCTBA ONEPALUH.

IIpocTpancTBa R*u R’ KoopaunaTsl BekTOpa B OpTOHOPMUPOBAHHOM Oa3uce. Paznoxenue
BEKTOpa B KOOpAMHATHOU (popme. JelicTBHS HaJ BEKTOPaMH B KOOPJIMHATHOH (opMme.
HaxoxaeHne koopauHaT BEKTOpa M0 KOOpAMHATaM Hadasa U KoHLa. HaxoxaeHue JUIMHbI U
HaIpaBJICHUS BEKTOPA B MPOCTPAHCTBE.

[Ipoekuus BekTopa Ha och. CBOKCTBA MPOEKIIUH.

CkanspHoe npou3BeeHHE BEKTOPOB: ONpeiesieHue, MEXaHUYECKHI CMBICI, anredpanyeckue
U TEOMETPUYECKHE CBOMCTBA, INPUMEHEHUS B MEXAHUKE WU TE€OMETPHM, BBIYUCIECHHUE B
JIEKapTOBBIX KOOpAUHATAX.



15.

16.

BekropHoe npousBeieHHe BEKTOPOB: OIpEICIEHUE, MEXaHUYECKUI CMBICI, alredpaniecKue
U TEOMETPUYECKHE CBOICTBA, NMPUMEHEHUS B MEXAHUKE M TI'€OMETPUM, BBIUMCICHUE B
JIEKapTOBbIX KOOpIMHATAX.

CMmerniaHHOe TPOM3BEIEHUE BEKTOPOB: ONpEAEICHUE, F€OMETPUYECKUN CMBICI, CBOMCTBA,
IIPUMEHEHUE B TEOMETPUH, BBIUMCIIEHHUE B JEKAPTOBBIX KOOPJUHATAX.

Pa3z[en 3. AHamuTudeckas réoMETpHd Ha IJIOCKOCTH U B ITPOCTPAHCTBE

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

IIpeamer aHanuTH4ECKOM reoMerpuu. JlekaproBa cucTeMa KOOpAMHAT Ha IPsSMOM, Ha
IUIOCKOCTH U B npocTpaHcTse. [lpocreiimme 3aqaun aHaIMTUYECKON T€OMETPUN: PACCTOSHUE
MEXly IByMsI TOUKaMU, JEJIEHUE OTPE3Ka B JAHHOM OTHOILIECHUHU.

OO1ee MOHATHE YpaBHEHUS JIMHUM M IIOBEPXHOCTH B JIEKapTOBOH cUCTEME, KI1aCCU(PUKALIHS
JIMHUU U IOBEPXHOCTEN.

[Ipsmass nuHMSA Ha IUIOCKOCTU: OCHOBHBIE BHJbl ypaBHEHHMH (oOuiee, ¢ YIJIOBBIM
KOX(P(UIIMEHTOM, B OTpE3KaX, KAHOHUYECKOE, MapaMeTPUIeCcKOe, HEMOIHBIC). YTOII MEXKIY
IPSMBIMHU, YCIOBUS KOJUIMHEAPHOCTU U OPTOTOHAJIBHOCTH MPSIMBIX. PaccTosiHME OT TOUKH 110
IPSAMOM.

KpuBble BTOpOro nopsjka Ha miI0CKOCTH:

OKpyKHOCTb:  ONpEJEIICHUE, KAaHOHWYECKOE ypaBHEHHUE, CBOICTBa, IOCTPOCHHUE.
OKpYXHOCTb CO CMEILEHHBIM LICHTPOM

Dmuurnc: onpeaeneHrue, KAHOHMUECKOEe YpaBHEHUE, CBOMCTBA, SKCLIECHTPUCUTET, JUPEKTPHUCHL,
HOCTPOCHHE. DIIUIIC CO CMELEHHBIM LIEHTPOM.

['unepbona:  ompeneneHue, KaHOHMYECKOE  YPaBHEHME,  CBOMCTBA,  ACHUMITOTHI,
9KCLUEHTPUCUTET, IUPEKTpUCHl, mnoctpoenue. CompsbkeHHas runepbona. ['unepbona co
CMEIIEHHBIM LIEHTPOM.

[Tapabona: onpeneneHne, KaHOHMYECKOE YpaBHEHHUE, CBOMCTBa, nmoctpoenue. Ilapadona co
CMELIEHHOU BEPIINHOM.

[TonsipHbIE KOOPAMHATHI HA IUNIOCKOCTH. PaznuuHble criocoObl 3aaHus JIMHUH.

[110cKOCTh B IPOCTPAHCTBE: OCHOBHBIE BU/Ibl YpaBHEHUH (00111ee, HENOJHbIE, B OTPE3KaX, 0
TpeM Toukam). [locTpoenue rmuiockocTell. Yrom Mexay IUIOCKOCTAMHU. Y CIIOBUS
KOJUIMHEAPHOCTH U OPTOrOHAJIbHOCTH IIJIOCKOCTEH. PaccTosiHue OT TOYKHU /10 TIOCKOCTH.
[IpsmMass B MpOCTpaHCTBE: OCHOBHbIE BHJBl ypaBHEHUH (oOuiee, KaHOHUYECKHUE,
napamerpuueckue). [lpuBenenue oOuiero ypaBHeHus NpsiMoid K KaHOHMUECKOMY BHy. YTOI
MEXY NPSMBIMH, YCJIOBUS KOJUIMHEAPHOCTH U OPTOTOHAJILHOCTHU IPSIMBIX.

B3anMHOe pacnosioxkeHue nmpsMou U IJIOCKOCTH B IMTPOCTPAHCTBE. Y CIIOBUS KOJJIMHEAPHOCTH
Y OPTOTOHAJIBHOCTH NPSIMOM U IUIOCKOCTHU. Y CJIOBHE NMPUHAIJIEKHOCTH JBYX NMPSMBIX OZHOU
IJIOCKOCTH, TOYKA IEepeceueHust NpsIMON U MIIOCKOCTH.

[ToBepxHOCTH BTOpOro mopsijaka: cdepa, KOHYC, JJUIMICOUJA, OJHOMOJOCTHBIM U
JBYMOJOCTHBIM ~ TUNEPOONOUABl,  LWIMHAPHL  (JUIMNOTHYECKHM,  mapaboanyecKuit
TUNEepOOTUYECKHil ), TapaboIou Ikl (AIITUNTHUECKUMA, TUTIEPOOTMUECKUN).

Pa3nen 4. BBenenue B MaTeMaTH4ECKUI aHaIn3. DIEMEHThI Teopun (QYHKIUN OJHOW EPEMEHHO.

30.
31.
32.
33.
34.
35.

36.
37.

[TonsiTHE IEpeMEHHO U MOCTOSSHHON BeMMUYUHbI. [IoHATHE QYHKIMHN: 00J1aCTh ONpeesIeHUs
u obpa3 ¢yHkuuu. CnocoObl 3amanusg ¢GyHKUMU. ['pa@uku M CcBOHCTBA OCHOBHBIX
3JIEMEHTAPHBIX QYHKIUH.

Knaccudpukanus ¢pynxnuii. [IoHsTHS c0XHON 1 00paTHON (QyHKIIUH.

@yHKIMY, 3alaHHbIE TAPAMETPUUYECKU U B MOJSPHON CHUCTEME KOOPAMHAT, IOCTPOEHUE MX
rpaduxoB.

XapakTepucTUKa TMOBEACHUS (DYHKIMM: YETHOCTb M HEYETHOCTh, HENPEPHIBHOCTb,
NePUOANYHOCTh, MOHOTOHHOCTh, OTPAaHUYE€HHOCTh U HEOTPAHUUEHHOCTb.

[TonsaTHe mpenena mepeMEHHOW BEIMUYMHBI, MpPEAeN IOCIeN0BATEeIbHOCTH U (DYHKIHH B
touke. CBOWCTBA MPEJEIOB, BEITEKAIOIINE U3 ONPEACICHUS.

BeckoneuHo maibie u 6ecKOHEUHO OoublIMe (PYHKIMU, UX CBSI3b M CBOMCTBA.

IIpenenbHbIN IEPEXO] B HEPABEHCTBAX.

OcHOBHBIE TEOPEMBI O IIpEETax.



38.
39.
40.

41.
42.
43.
44.

MaremaTHuecKkrue HEONIPEAEIEHHOCTU U METOBI UX PACKPBITHS.

IlepBblii 1 BTOPOIA 3aMeydaTesIbHbIE MPEIEIIbI.

OnpeneneHnne HENpepbIBHOCTH (YHKIMKM B TOYKe. HempepbIBHOCTP Ha MHOXKECTBE.
Knaccugukanus Touek paspbiBa.

Apudmernueckre CBONCTBA HENPEPHIBHBIX (PYHKITUH.

TeopeMbl 0 HENPEPHIBHOCTH CIOKHON M 00paTHOM (PyHKIIMH.

CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

AcumnroTsl rpaduka GyHKIMU: TOPU30HTAIIbHbBIE, BEPTUKAJIbHBIC, HAKJIOHHBIE U UX
HaXO0X/ICHUE.

Paznen 5. luddepennumanpHoe ucunciaeHue GyHKIUHA OJHOW TEPEMEHHON

45.

46.
47.

48.
49.

50.

51.

52.

3amauyn, TPUBOMALNIME K TIOHATHIO MNPOM3BOMHOW. OOIIee TMOHITHE MPOU3BOIHOM.
['eomeTpuyecknii ¥ MEXaHUYECKUNA CMBICII.
OcHOBHBIE CBOWMCTBA MTPOU3BOIHBIX. BBIBOJ] TAOIHIIBI IPOU3BOIHBIX.
[Tonstue muddepennmnpyemoit pynknuu. Kpurepuit nuddepenuupyemoctu. Heooxoaumoe
ycnoBue nuddepeHmpyemMocTu.
Huddepennman, npumenenue auddepennmana K TpruoInKEHHBIM BEIYUCICHUSM.
[TponsBonubie W auddepeHransl BICIINX MOPSAAKOB. MeXaHWYeCKHH CMBICT BTOPOM
MPOU3BOIHOM.
OcHoBHbIE TeopeMbl TuhdHEPSHIINATEHOTO UCYHUCICHUS: JIeMMa O JIOCTATOYHOM YCJIOBUU
BO3pacTaHus U yOsiBanus QyHKumii, Teopembl @epma, Poms, Jlarpamxka, Komm.
[Tpapwia Jlonutans (npuMeHneHue audQepeHIUATBHOTO WCYUCICHHUS K BBIYUCICHHUIO
MIPEICIIOB).
[Tpumenenne muddepeHINATEHOTO UCUYUCICHHS K IOJIHOMY HCCIICIOBAaHUI0 (DYHKIHUNA U
MOCTPOCHUIO TPAPHKOB.

i. HeoOXoguMmple © JOCTATOYHBIC YCIOBHUS CYIICCTBOBAaHUS JKCTPEMyMa,

BO3paCTaHHUC U Y6BIB8.HI/IG (I)YHKI_II/II/I

ii. HeoOXomumble ¥ JOCTATOYHBIC YCJIOBHS CYIISCTBOBAHHUS TOYKH IEpPeruoa,

BBITYKJIOCTb — BOTHYTOCTb.

53.

iii. HaxoskIeHne HaMMEHBIIETO M HAaMOOJIBIIETO 3HAYCHUN (DYHKITUU Ha OTPE3KeE.
HuddepenunpoBanre GpyHKINIA, 33 JaHHBIX HESIBHO U TTapaMETPUUYECKHU.

Paznen 6. KoMmrutekcHele ynciia
54.Muumas enununa. KommiekcHble uncia B anredpandeckoil ¢opme. OCHOBHBIE MOHSTHS:

BC€IICCTBCHHA, MHHMasAa qacTu, KOMITJICKCHO-COMIPAKCHHBIC qucia, B3aMMHO -
IMPOTHUBOIIOJIOKHBIC YHCJIA. FCOMeTpI/I‘IeCKaSI HUHTEpHpCTAllUs KOMIUICKCHOI'O YHUCJIa.

55. leiicTBUsI HaJl KOMIUIEKCHBIMH YMCIIAMU B airedpanyeckoit popme.

56. Tpuronomerpuueckas 1 nokasareibHas GOpMbl KOMIUIEKCHOTO YHCIA.

57. ®opmysl Ditnepa.

58. JleficTBUsI Hal KOMIUIEKCHBIMU YHCIIaMU B TPUTOHOMETPHUECKON (hopMe.

59. leiicTBUsI HaJl KOMIUIEKCHBIMH YMCIIAMU B [TOKa3aTeabHOU (opMe.
Paznen 7. HTerpanbHoe ucuucienue GyHKIUN OHOM nepeMeHHON

60.

61.

62.
63.
64.
65.
66.

67.

[lepBooOpazHas u ee cBoiictBa. OCHOBHasg TeopeMa WHTErPAlIbHOIO HMCUUCIICHHUS.
HeonpeneneHHblil THTETpal U €ro CBOWCTBA.

[Tpocreiiiine mnpuemMbl HHTErPUPOBAHMS. 3aMeHa [EPEMEHHOW B  HEOIpeIeIeHHOM
uHTerpane. lHTerpupoBaHue 1o 4actsim.

BbIBo/1 MHTETPaJIOB OCHOBHBIX AJIEMEHTAaPHBIX (PYHKINH.

WHTerpupoBaHue panuoHaIbHBIX Jpo0eit.

HuTerpupoBanue TpUroHOMETPUUECKUX JU(HEepeHIINaIoB.

HuTerpupoBanne HEKOTOPBIX UPPALIMOHAIBHOCTEM.

3anauu, MPUBOJIALINE K MOHATHUIO ONpeesIeHHOro nuTerpaia. OnpeneiaeHHbl HHTErpall, Kak
Ipelel UHTETPAIbHBIX CyMM. ['eoMeTpHuecKHii U MEXaHWYECKUH CMBICI OIpPENEIECHHOIO
MHTErpaa.

OcHOBHBIE CBOMCTBA ONPEJEIIEHHOT0 UHTErpaja. Teopema o CpeIHEM.



68.

69.

70.

71.

Bouucnenue ompeneneHHblx uHTerpaioB. @Popmyna Heiorona-JleitOnuna. 3ameHa
IIEPEMEHHBIX B ONPEICIEHHOM HHTerpaie. HTerpupoBaHue o 4acTsM.

['eomeTprueckue U MEXaHUYECKHE MPUIIOKEHUSI ONPEIECICHHOIO MHTErpaja. Belunciienue
JUIMHBI IYTH, IJIoaau GUrypsl, oobeMa Teia BpalieHus.

HecoOcTBeHHbIE MHTETpaJIBI IEPBOIO poja (110 OECKOHEUHOMY IMPOMEKYTKY): OIpEIEICHUE,
CXOOUMOCTb, CBOMCTBA, BEIYUCIICHHUE.

HecoOcTBenHbIe MHTETrpaibl BTOPOTO poja (OT HEorpaHMUYEHHON (DYHKIMM): OmpeaeieHuE,
CXOOUMOCTb, CBOMCTBA, BEIYUCIICHHUE.

Pa3nen 8. @yHKIMN HECKOJIBKUX EPEMEHHBIX

72.

73.

74.

75.

[TonsTre QyHKIMN HECKOJIBKUX IepeMeHHBIX. O0IacTh onpeneneHus U 3HaueHui. [ padukm.
[Ipenen, HEMPEPBIBHOCTb.

YacTHbIe IpUpaIIeHHs, YaCTHBIE POU3BOIHBIC. YacTHBIE TPOU3BOIHBIC BHICIINX MTOPSIKOB.
Teopema 0  HeE3aBUCHUMOCTH  pe3yibrara  auddepeHuupoBaHUs  OT  MOpAIKA
nuddepeHIpoBaHus.

HuddepenuupyeMocts (QYHKIIUM HECKOJIBKUX TEPEMEHHBIX. JlOCTaTOYHBIE —YCIOBUS
nudepeHIPYEMOCTH.

OKcTpeMyMbl GYHKIHUN HECKOJIBKUX MepeMeHHBIX. HeoOXommumble 1 TOCTaTOYHbIE YCIOBHS
CYIIECTBOBAHHSI.

Paznen 9. luddepenimanbapie ypaBHCHHS H CHCTEMBI.

76.

7.

78.

79.

80.
81.

82.

83.

84.

85.

86.

OcHOBHBIE TOHATHA Teopuu JUdEepeHINaIbHbBIX YpaBHEHUI: auddepeHmraibHoe
YpaBHEHHUE U €r0 MOPSIIOK, PEIICHHE, YACTHOE U 00IIIee pelieHne, 0co00e perieHue.

3anaua Koum ju1st tuddepennuanbHoro ypasHeHus 1-ro nopsaka. Teopema cylniecTBOBaHUS
¥ eIUHCTBEHHOCTH perreHus 3aaauu Komm. [Torstre yacTHOTO, 0011I€r0, 0CO00TO perIeHus
T depeHaIbHOro ypaBHeHus 1-ro nopsaka.

Jduddepennmanpaple ypaBHEHUSI TEPBOTO TOPSIKA: C Pa3ACISIOMIMMUCS TEPEMEHHBIMH,
OJITHOpPOJHBIE, TUHENHbIE, bepHyu.

Huddepennmanpaple  ypaBHEHHS  BBICIIMX — MOpAAkoB. 3amada Komm.  Teopema
CYLIECTBOBaHMS U €IMHCTBEHHOCTH perieHus 3a1auu Komu. YactHoe u ob1iee pereHue.
Juddepennmanbaple ypaBHEHHS BRICIIUX MOPSAKOB, JTOMYCKAIOIINE TTOHM)KEHUE TTOPSIKA.
JluHeliHO 3aBMCHUMBIE M JIMHEHMHO He3aBHCHMBbIE CHCTeMbl (yHKIuM. OnpenenuTens
Bponckoro.

JluHeliHble OJHOPOAHBIE W HEOJHOPOAHbIE IU(EpeHIMaIbHbBIE YPAaBHEHUS BBICIINX
nopsakoB. CTpykTypa oOIIero pemeHus JUHEWHOIo OJHOPOAHOTO AU(QepeHInanbHOro
YpaBHEHHMS.

CtpykTypa 00111ero peieHus JMHEHHOr0 HEOAHOPOAHOTO JU(GEepeHIINATBEHOTO YPaBHEHHUS.
Jlunelinple  onHoponHble  auddepeHLUanbHbIE  ypaBHEHHST € IOCTOSIHHBIMHU
Koa(duLmeHTamMu: MeToa Dilniepa, olliee pelieHue.

JluneliHple ~ HEOAHOPOAHbIE  TUddEepeHIMaTbHbBIE  YPaBHEHUS C  IOCTOSHHBIMHU
kodp¢unmentamu. Ob6mee pemeHue. HaxoxaeHne 4acTHOrO pelIeHHs MO BHJY IpaBoOM
4acTH (METO/ HEOoIpeIeIeHHBIX KO (UIIMEHTOB).

Cuctembl auddepeHuaibHbIX ypaBHEHUN: oOlee W yYacTHOEe penieHue, 3anada Koru,
KaHOHHUYECKasi U HOpMaJibHasi CUCTEMBL. MeTOJ1 UCKITIOUEHHS.

Pa3nen 10. KpaTHbie, KpuBOJIUMHEHHbBIE HHTETPAJIBI.

87.

88.

89.

[lonsiTHE  [BOMHOrO, TPOWHOrO, KPUBOJMHEWHOIO, IIOBEPXHOCTHOIO  HMHTErPAJIOB.
HeoOxonumoe  ycrnoBue  uHTErpupyemoctd. Kiacchl  MHTETpHUpYyeMbIX  (DYHKIIMA.
MexaHn4eckuil, TeOMETPUYECKUI CMBICIL.

[ToHsiTHE NBOMHOTO WHTErpajia, OMPENCIICHUE, CBOICTBA, BBIYUCICHHE B JEKAPTOBBIX
KoopauHarax. [IpuitoxeHunst ABOMHBIX HHTETPAJIOB.

KpuBonuHeliHbIE HWHTErpanbsl IMEPBOIO M BTOPOrO pOJAA, WX CBOMCTBA, BBIYHCICHHE,
MIPUIIOKEHUS.



90. ®opmyna ['puna. BeiuncneHue IIOMAEd C TOMOLIBIO KPUBOJIMHEHHBIX HHTETPAJIOB
BTOPOTO poja. Y CIOBHsI HE3aBUCUMOCTH KPUBOJIMHENHOTO MHTErpaja BTOPOro poja OT MyTH
MHTETPUPOBAHMUSL.

3.9 IlepeyeHb TUNOBBIX MPOCTHIX NPAKTHYECKHUX 3aaHUH K IK3aMeHYy

K pazoenam 1 — 6 npozpammut
1. H300pa3uts reomeTpudecku: z; = I+ i, 2o = - 3+7i, 73 = 2. Berauciaurs z; - 25.

2. Bpigenuth OeHCTBUTENBHYIO I MHUMYIO YaCTH KOMIUIEKCHOTO YHCIIa .
—i+7
3. Haiitu 3Hauenue Boipaxenus: AB — 2C, ecnu

(—1 1) (0 -1 2] (1 0 -1j
A= , B= , C= .
2 4 1 01 4 1 2
X —2x, +3x;, =6,
4. PemmnTh cUCTEMY TMHEHHBIX YpaBHEHHH 1 2X; +3x, —4x; = 20,
3x,—2x, —5x;,=6.
5. OmnpenenuTh, IPK KaKOM 3HAYEHUH R BEKTOPBI & ¥ b OylyT OPTOrOHAIbHBI, KOJIMHEAPHBI,
ecmn @ ={2,-1,3}, b=—i+Rj+2k.
6. BBIACHNTB, KOMIUTAHAPHBI U BEKTOpHl a = (-1, 3, 2), b =(2,-3,- 4), ¢ =(- 3, 16,6)?
7. Jlexar nu Touku A(- 1, 0, 1), B(3, 4, - 1), C(1, 1, 0), D(2, - 2, 3) B 0HO#1 TJIOCKOCTHU?
8. JlaHbl KOOpJAWMHATHI BEPIIMH MUPAMUJIBI: A(5,—1, 2), B(l,—2, 3), C(O, 1, 1), D(2,3,3). Haiitu
00BbeM MUPaMHU/IBI ABCD_._
9. Haiitu moment cunetl F={- 3, 1, 1} , npunoxxennoi B Touke A (1, 2, - 1), OTHOCUTENTHEHO TOYKU
B(1,3,1).
x+2 y—2 z+3
-3 4 0
11. Haiftu yron Mexnay npsMbIMH Ha miockoctu: x —y = 0, 2x+y — 1=0. IlocTpouts npsimble.
12. TlocTpouTh TPEYTrONBbHUK C BEPIIMHAMH A(— L3, 1), B(Z, 1, O), C (5, 4, 2). Haiitn ypaBHeHue
IJIOCKOCTH, IPOXOSAIIEN Yepe3 TOUKU A, B,C .

(x+2?° (y-D* _

10. ITocTpouTh NpsSIMyIO B IPOCTPAHCTBE

13. BBISICHUTD TUII JINHUU U TIOCTPOUTH €€: T 5 1.
14. BBISICHUTD THII JINHUH ¥ TIOCTPOUTB: 2y = x* +6x+4.
15. Haiiti acumnToTs! rpaduka QyHKIMH y = x_—j .
X+
: 3x*-5 i 2

16. Berunciurps lim ——————, lim sin 4x , lim x )

xon5x” +2x—3  x-0 tg3x  nowl-cosdx

2\ 4sin3x
17. Boruucnuts npoussojubie GyHkimii: y=x*y1—x> y= (x_s +2x—3x% - —j =—
’ X e X

K pazoenam 7 — 10 npozpammuol
1. BerynciauTe HeonpeIeIeHHbIE HHTETPAJTbI:

xdx dx edx 2 d

e L [ B e [ e [
\/x2+1 2x°+9 (2x—3) e +1 X x’ —x

2. BeruucnuTh miuomans GUrypsl, OrpaHU4E€HHON JIMHUAMU y=e*, y=e *, x=1.



0

3. BeraucnuTh HeCOOCTBEHHBIN HHTETPAT .[ edx.
0

4. [Tokazatp, 4T0 QyHKIHUSA Z = — YIIOBIIETBOPSIET YPABHEHHUIO 1% 10z _ iz
Qz—yﬂs xox yoy 'y
5. PemuTh MUHEHBIC 0THOPOIHBIE MU (EepeHIINATbHBIC YPABHECHUS:
a) y'—y=0; 0) y"+2y' +y=0; B) y"+4y"+13y' =0.

6. Pemuts quddepeHnmaibabe ypaBHEHHS IEPBOTO MOPSIKA:

1 1 1+y°
A+eM)yy' =e*; y+2y=e"; 2x l—y2 = y'(1+x2) ;Y +—y =— y' = y2 ; y'—Z =—Xx,
3 3y 1+x X
yH=0
7. Pemmth muddepeHnranbHble ypaBHEHUS, TOITYCKAOIIUE TOHKEHHE TTOPSIIKA:
a) xy"=(1+2x")y'; 6) y" =2 +1.
T 1
8. Brrunciauth _Uycos2xydxdy s D:iy= E,y =T,X= E’X =1.
D

0 Vid ol
9. V3MeHUTH MOPSIOK UHTETPUPOBAHHS j J. f(xy )dxdy +J- I £ (x, y)dxdy .
0 0

-1 0

10. Beruncnuts if (xy +x+ y)dx + (xy - y)dy , €CoM L —KOHTYp TpEYrojbHHKAa C BEpLIMHAMU
L
A(0,-1), B(43), c(-12).

K pazoenam 11 — 14 npozcpammut

2 (=1)"
1. UccnenoBaTh Ha CXOUMOCTD Pl ), —————— .
n=1 (311 - 2)'
© pl(x—3)""
1. Haiitu 061acTh CXOAUMOCTH pPsiia EI(ZTI)

-1, —-7m<x<0,
2. Paznoxuts B psan @ypwe pyHkuuo f(x) =
1, O<x<m.

3. Jlokasatp, 4TO0 Z, -7, = Z_IZ
4. Haiiti npou3BoaAHYI0 QYHKIUHN f(z)=cos3z.
2

5. Haiitu ocoOble Touku QyHKIMU f(z) = <

, OMPECACIINTD UX THUII.

z+1
(z+20)%(z=1)
7. Haiitn n306paxkeHue opuruHana f(r) =sin 2z cos3t.
3p—-1
pl+4p+29°

6. Haiitu BbrueTsl pyHKINU [ (Z) = BO BCEX OCOOBIX TOYKAX, OMPEACIUTh UX THII.

8. Haiitu opurunan uzoOpaxenus F(p) =

3.9 [lepeyeHb THNOBBIX MPAKTHYECKUX 3aJaHUI K 3a4eTy
K pazoenam 16 — 20 npocpammut
8. Momnera Opomena 2 pasza. Hanucatb B BuJe TaOnMIbl 3aKOH pacHpelesieHus ClydalHoM
BEIMYMHBI X - YUCIIa BhIMAJACHUH "repba’.
9. 3aBoxa ormpaBui Ha 6azy 5000 moOpokaveCTBEHHBIX H3JEHi. BEpoITHOCTh TOTO, YTO B MYTH
uznenue moBpeautcs, paBHo 0.0002. Haiftu BeposSTHOCTH TOro, uto Ha 0azy mpuOymyt 3
HETrOJIHBIX U3AEIHs.



10. CpenHee umncino BbI30BOB, nocrynaromux Ha ATC B onHy MuHyTy, paBHO aByMm. Haiitu
BEPOSITHOCTH TOTO, YTO 32 5 MUH IOCTYIHT: a) 2 BbI30Ba; 0) MEHEe IBYX BBI30OBOB; B) HE MEHEE
JBYX BBI30BOB. [I0TOK BBI30BOB IPEIIOIATraeTCs MPOCTEUILIMM.

11. U3 opyaust npou3BOAUTCS CTpeiab0a Mo LEIH 10 NepBOro nomnajaadus. BeposTHOCTh nonaiaHus
B 1esb p =0.6. HaliTu BEposITHOCT TOTO, YTO NOMNAAaHUe IPOU30HAET IPU TPETHEM BBICTpEIIE.

12. CnyyaiiHasi BeIMUYMHA 3aJlaHa TUIOTHOCTBIO paclpeeIeHUst

Vs
0 npu x<——,
P 2

f(x)={acosx mpu —£<x£%,
Vs
0 npu x>—.
P 2

Haiitu koapduumeHT a.

13. CnyyaiiHas BenuunHa X paclpezencHa 0 HOpMajJbHOMY 3aKOHY. MaTeMaTH4ecKoe 0XKUIaHne
U CpelHee KBaJpaTHYECKOe OTKJIOHEHHE 3TOH BEJMYMHBI COOTBETCTBEHHO paBHbI 30 u 10.
Haiitu BeposiTHOCTB TOTO, uTO X MPUMET 3HAUYCHHE, TpUHAyIeKaiee natepsaty (10, 50).

14. Jlan 3aKoH pacrpeaeneHus: ABYMEPHOW ClTydailHOW BeMUYMHBI. HaliTh 3aKOHBI pacnpeneneHust
1 YCIIOBHBIE 3aKOHBI pACTIPE/ICTICHUS COCTABIISIOIHX.

X
Y X X2 X3
y 0.10 0.30 0.20
Y, 0.06 0.18 0.16

4. MeToanuecKkue MaTepuaJIbl, ONpeaeaaoine Npoueaypy OleHUBAHMS
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH

B Tabauie

MPUBCACHLI ONHMCaHWA TpoUcaAyp MNPOBCACHUA KOHTPOJbHO-OUCHOYHBIX

MEPOTIPUSITHI U MPOIEAYP OLCHUBAHUS PE3YJIbTATOB OOYUECHHS C MOMOIIBIO OLIEHOYHBIX CPEJCTB B
COOTBETCTBHUH ¢ pabouei MporpaMMoOil TUCIUTUTMHBI/ TIPAKTHKH.

HaumenoBanue
OLEHOMHOTO OmnwucaHus NpoIeayphl MPOBEACHHUS KOHTPOJIBHO-0LIEHOYHOTO MEPOTIPHATHS
cpejicTBa U TIPOLIEIYPHI OLIEHUBAHUS PE3yIbTaTOB O0yUCHHS
[IpenogaBaTens He MEHE, YeM 3a JIBE€ HEJENH 10 Cpoka 3amuTel PI'P momkeH coo0muTh KaxaoMy
obydaromemycst Homep Bapuanta PI'P. 3amanus PI'P  BbulOKeHBI B DJIEKTPOHHON
nHpopManmoHHO-o0pa3oBatensHoi cpene Hpl VIIC, moctymHO# oOydaromeMycst 4depe3 ero
Pacuerno- nnyHBI kabuHeT. PI'P nomkHa OBITH BBINOJNIHEHA B YCTAHOBJICHHBIM MPETOAABATENEM CPOK U B
rpagudeckas paboTa | COOTBETCTBHH C TpeOoBaHWsAMH K odopmieHuo PI'P (tekcroBoit m rpadmdeckoit dacteit),
(PTP) chopmynupoBanHbIME B [lonoxennn «TpeboBaHus K OQOPMIICHHIO TEKCTOBOH W rpadudaeckoit
nokymenrauuu. Hopmoxontpone» Ne [1.420700.05.4.092-2017. PI'P B Ha3zHayeHHBIH CpPOK
ciaroTess Ha nposepky. Ecnm npenycmorpena ycrHas 3ammura PI'P, To oOyuaroniuiicsi oObsicHsET
pelleHne 334a4, yKa3aHHbIX IPENoJaBaTelIeM U OTBEUaeT Ha €ro BOMPOCHI
Jomamnee  3amanue | JlomamHee 3amanue (oOliee, MHOT/IA WHIMBHYAIBHOE) BBIIAETCS O0ydYaroOIMMCs Ha 3aHSATHH U
A3 IpoBepsieTCs BO BPEMsl CIIEAYIOIIETO 3aHSTHsI, IPH HEOOXOAMMOCTH 00CYKAAETCS Y IOCKH
KonrponbHble paboThl, MpeaycMOTpPEeHHbIE paboueii MporpaMMON JHUCIMIUIMHBI, TIPOBOJSTCS BO
BpeMs IIPaKTHUYECKUX 3aHsATud. BapuantoB KP no teme He meHee nByX. Bo Bpems BBIIOIHEHUS
Kontponsaas paborta | KP monp3oBaThcsi yueOHHMKAaMH, CIPAaBOYHWKAMH, KOHCIIEKTAMH JIEKIUH, TETPamsiMH JUIS
(KP) [IPAKTUYECKUX 3aHATUH HE pa3pelieHo.
[IpeomaBaTens Ha MPAKTHYECKOM 3aHATHM, NPEANIECTBYIOMEM 3aHATHIO mpoBeaeHus KP,
JIOBOJUT 110 oOydarommxcs: Temy KP, konmuectBo 3amanuii B KP, Bpems Beimonnenus KP
Koncmekr [IpenonaBaTens HE MEHE, YeM 3a HEJEIIO 10 CPOKa BBITIOTHEHHUS! KOHCIIEKTA JIOJDKEH JIOBECTHU JI0




CBeJIeHUs! 00YJaIOMINXCsl TeMy KOHCIIEKTa M yKa3aTh HEOOXOAUMYIO yueOHYIO JuTeparypy. Temsl
U IepedyeHb HEOOXOAUMOH ydeOHOM IHTepaTyphl BBUIOXKEHBI B HJIEKTPOHHOH MH(OPMAIIOHHO-
obpazoBatensHOl cpene Mpl' VIIC, moctymHO# oOydaromeMycs depe3 ero JIHYHBINH KaOWHeT.
KoHCIIeKT NOJDKeH OBITh BBIIOJHEHBI B YCTAHOBJICHHBI IperogaBaTeneM cpokK. KOHCIEKTHI B
Ha3HAYCHHBIH CPOK CHAIOTCS HA POBEPKY

s opraHu3anui U MpOBEACHUS MPOMEXKYTOUHOM arTecTanuu (B QopMme 3auera/sK3aMeHa)
COCTABIISIFOTCS] TUIIOBBIE KOHTPOJIbHBIC 331aHUSI WM WHBIE MaTepHajbl, HEOOXOAUMBbIE IJISi OLECHKH
3HAaHUW, YMEHUH, HaBBIKOB M (WIM) OMbITa JCSATENbHOCTH, XapaKTEePU3YIOIIUX OTaIbl
(dbopMHpOBaHUS KOMIIETEHIIMI B TIPOLIECCE OCBOECHUS 00pa30BaTEIbHOM MPOrpaMMBbI:

— IIepedYeHb TEOPETUYECKUX BOIIPOCOB K 3a4eTy/IK3aMEHY JIJIsl OLIEHKH 3HAHMIA;

— MEepeYeHb THUIIOBBIX NPOCTHIX MPAKTUYECKHX 3aJaHUi K 3a4eTy/3K3aMeHY sl OLIEHKU
YMEHHUI;

— TEepeYeHb THUIOBBIX MPAKTUYECKUX 3aJaHUN K 3aueTy/3K3aMeHy JUIsl OICHKH HaBBIKOB U
(W1K) omBITA NEATETBHOCTH.

[lepedeHp TEOPETUUIECKUX BOIPOCOB M TMEPEUYHU THUIIOBBIX MPAKTHYECKUX 33JaHUN Pa3HOTO
YPOBHSL CIIOKHOCTH K 3auyeTy/dK3aMeHy oOydaromiuecs MOJy4aloT B Hadaje cemecTpa depes
ANIEKTPOHHYI0  HH(popManmoHHo-oOpa3oBatenbHyto  cpexy HWplI'VIIC  (nuusblii  KaOuHET
oOyuaroierocs).

Onucanue npoueayp NpoBeeHNusi IPOMEKYTOUHOIH aTTecTaluu B popMe 3a4ueTa
U OLlEHMBAHUSI Pe3yJIbTATOB 00y4YeHHS

[Tpy mpoBeleHUH MHPOMEKYTOYHOW aTTecTalud B (OpMe 3adeTa MPEnojaBaTe]lb MOXKET
BOCTIOJIb30BAThCSl  PE3yJIbTaTaMU TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TCUCHHE CEMECTpa.
OreHOYHBIE CPEACTBA U THIIOBBIC KOHTPOJIbHBIC 3aJIaHHUs, HCIIOJIb3yEeMbIC IIPH TEKYILIEM KOHTPOIJIE,
IMMO3BOJIAIOT OLICHUTL 3HAHUA, YMCHUA U BIIAACHUA HaBLIKaMI/I/OHBITOM ACATCIIbHOCTHU 06yqa10m1/1xcs1
P OCBOCHMM JUCHUIUIMHBL. C IEIbI0 HCIOJb30BaHUS PE3yJIbTAaTOB TEKYIIEr0 KOHTPOJISA
YCIIEBACMOCTH, TPEIOAaBaTeNb IMOJACYUTHIBACT CPEIHIOK OIICHKY YPOBHS C(OPMHUPOBAHHOCTU
KOMIICTEHIMI 00ydaromerocss (CyMMa OIICHOK, TOJYYCHHBIX OOYYaroIUMCS, JEIUTCS Ha YHCIIO0
OIICHOK).

Ecnu orienka ypoBHSI C(OPMHPOBAHHOCTH KOMITETCHIIMH OOYYalOMIerocss HE COOTBETCTBYET
KpUTCpUAM IOJTYYCHHA 3a4€Ta 663 JOIIOJTHUTEJIBHOI'O aTTECTAllMOHHOI'O HCIIBITAHHA, TO
MPOMEXYTOUHasl arTecTanusi B ¢opMe 3adera MpoBOAUTCS B dopMe cobeceqoBaHMs MO MEPEUHIO
TCOPCTUYCCKUX BOIMPOCOB U TUIIOBBIX IMPAKTUYCCKUX 3adaqd (He 6OJ'I€€ ABYX TCOPECTUUYCCKUX U IBYX
npakTudecknx). [Ipomexyrounas arrecramus B opme 3aueTa ¢ MPOBEACHUEM aTTECTAIMOHHOTO
UCIIBITAHUA B (1)OpM€ CO6€C€]10BaHI/I$I MMPOXOAUT Ha MOCICAHEM 3aHATHUH 110 JUCHUIIIINHE.

Onucanue npoueayp NpoBeieHUs: MPOMeKYTOUYHOI aTTecTanuu B (popme 3K3amMeHa
W OLICHMBAHUS Pe3yJIbTATOB 00y4eHHA

[TpomexyTouHas arrectanus B GopMe dK3aMeHa MIPOBOIAUTCS IIyTEM YCTHOTO coOece10BaHus
no Owseram. bumersl cocraBieHbl TakuM 00pa3oM, YTO B KaXAbI M3 HUX BKJIOYald B cels
TEOPETUYECKHE BOIIPOCHI U MPAKTUUYECKUE 3a/1aHuUsl.

buner conepkuT: ABa TEOPETUUYECKUX BOIIpOCa Ul OLEHKU 3HaHUM. TeopeTnueckne BOIpoCh
BBIOMpAIOTCS U3 MEPEYHS BOIMPOCOB K IK3aMEHY; TPH NPAKTHUECKUX 3aJaHUs: JBa U3 HUX IS
OLIEHKU YMEHHH (BBIOUPAIOTCS U3 MEPEUHs TUIIOBBIX MPOCTHIX MPAKTUUYECKUX 3aJaHUN K SK3aMEeHY);
TpeThe MPAKTUYECKOE 3aJJaHUE JIJIsl OLIEHKHU HAaBBIKOB U (MJIM) OMbITA I€ATEIbHOCTH (BBIOMPAIOTCS U3
IIEPEYHS THUIOBBIX MPAKTUYECKUX 3aJaHUH K dK3aMEHY).

Pacnipenienenne TeopeTHUECKHUX BOIMPOCOB M MPAKTHUECKUX 33JaHUN MO 3K3aMEHALHOHHBIM
OuneraM HaxOJUTCS B 3aKPBITOM JJIsi 0Oydarommxcs goctymne. PazpaboTanHbI KOMIUIEKT OUJIETOB
(25-30 OuneToB) HE BBICTABISIETCS B AJICKTPOHHYIO HH(POPMAIMOHHO-00PA30BaTEILHYIO CpEIy




HpI'YIIC, a xpanutcs Ha kadenpe-pazpadorunke @OC Ha OymaxHoM Hocutene B coctae POC
10 JUCIHUIUIAHE.

Ha sk3amene oOyuaromuiicsi Oeper Owier, JUisi TIOJTOTOBKM OTBETa HAa DK3aMEHAIMOHHBIN
ouner oOyuaromeMycst OTBOAMTCS BpeMsi B mpesesax 45 MuHyT. B nporiecce oTBera o0yvaromerocs
Ha BOTIPOCHI M 33JaHus OMJIeTa, IPEToaBaTellb MOXKET 33/1aBaTh JIOMOJHUTEILHBIC BOIPOCHI.

Kaxnpiii Bompoc/3amanue Owiera OIEHHBACTCS IO YeThpeXOaIbHONW cHUCTeMe, a jajee
BBIYHCIISICTCSL CpeAHee apu(MeTHYeckoe OLICHOK, ITOJIYYCHHBIX 3a KaX[Iblil BOIPOC/3aaHue.
Cpennee apudmMeTndeckoe OICHOK OKPYIIISIETCS JI0 LIENIOTO 10 MPaBUIaM OKPYTIICHHS.

Oo0pasen 3K3aMeHAIIMOHHOT0 OnJiera

HHHM{G d JK3aMeHAMOHHBII omteT Ne 1 YrBepxknato:
202 _202 mo aucuuiuinae «Maremaruka» 3aBenyromuii kKadeapoit
yueGHBII TOJ cnennanbHocTs CAKJL « » KpOKT UpIl'YIIC

II cemectp

[TepBoobOpazHas. HeonpeaeneHHblii HHTETpall U €ro CBOWCTBA.

D=

Juddepennmansapie ypaBHEeHH epBoro nopsiaka. OCHOBHBIC OHATHUS U onpeaeneHus. Teopema

CYHICCTBOBAHUA U CANHCTBCHHOCTHU PCIICHU A I[I/I(b(bepeHHI/IaJ'ILHOFO YpaBHCHUA IIEPBOI'0 IMOPAAKA.

T 1
3. Bsrmcmuts [[ ycos2xdxdy:; D: y =—,y=7Z',X=—,X=1,
: 2 2

. . 2
4. Haiitu nnomanas GUrypel, OrpaHUYEHHON TMHUAMH Y~ = Ox, y= 3x.

5.  Pemmrs nuddepeHnmansHoe ypaBHEHNE y” + 4y' + 3y —e .

CocraBuTenb N.0. ©amunus




