OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOKHOI'O TPAHCIIOPTA

DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEXKICHHE
BbICLIIET0 00pa30BaHUs
«MpKyTCKuii rOCy1apCTBEHHBIN YHUBEPCUTET ITyTEW COOOIIEHUS»
KpacHosIpCKHil HHCTUTYT 7KeJI€3HOIOPOKHOI0 TPAHCIIOPTA
— ¢unman deaepanbHOTO rocy1apCTBEHHOTO 010 KETHOT0 00pa30BaTEILHOTO YUPEKACHUS
BhIcuIero oOpa3oBanust «IpKyTCKUi roCy1apCcTBEHHBIA YHUBEPCUTET MTyTEH COOOIIEHUS
(KpWKT UpI'VIIC)

YTBEPXJIEHA
MPUKA30M H. 0. peKTopa
oT «07» nroHsa 2021 r. Ne 80

b1.0.07 MaremaTuka
pabodas mporpamMma JUCITUILIHHBI

CrnenunanbHocTh — 23.05.06 CTpouTEaLCTBO YKEJIE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEEH
Cnenuanu3aius — CTPOUTEIECTBO MATUCTPATBbHBIX KEIC3HBIX TOPOT

Kpaymuxarys BeITyCKHUKA — HEXKEHEP ITyTeH COOOIICHUS

®opma u cpok o0yuyeHus — ouHas dhopma, 5 et oObydeHus; 3aouHas ¢opma, 6 et oOyueHus
Kadenpa-pazpadorunk mporpammsl — O01enpodeccHoHaIbHbBIE TUCITUTUTHHBL

O01mas TpyIoeMKOCTS B 3.€. — 13 DOopMEI TPOMEKYTOYHOM aTTECTAIIMN B CEMECTpax/Kypcax
Yacos o yueoHOMY 1uiany (YII) — 468  ounas ¢popma oOyueHus: 3auer — 1, 4 cemectp, sk3aMeH — 2, 3 ceMecTp

3a0uHas Gpopma o0yueHus: 3a4et — 1, 4 Kypc, 3k3aMeH — 2, 3 Kypc

Ounas ¢popma o0ydeHus1 PacnpenesieHue 4acoB AUMCUMILIMHBI 110 CeMeCTPaM
CemecTtp 1 2 3 4 Hroro
Yucno Henenp B ceMecTpe 17 17 17 17
Bun zanatuit Yacos no YII | Yacos o YII | Yacos o VII | Yacos o YII | Hacos mo YII

AyauTopHasi KOHTAKTHas pvaﬁoTa 51 68 68 34 21
10 BH/IaM Y4eOHBIX 3aHATHH
— JNEKIUNA 17 34 34 17 102
— TIIpaKTHYECKHUe (CEeMUHAPCKUE) 34 34 34 17 119
CamocrosiTesbHasi padora 57 40 40 38 175
IK3aMeH - 36 36 - 72

Hroro 108 144 144 72 468
3aounas ¢popma 00yueHust PacnpenesieHue 4acoB JUCHMILVIMHBI 10 KypcaM

Kypc 1 2 Hroro
Bup zansatuit Yacos o YII Yacos o YII Yacos mo YII

AyaAuTOpHasi KOHTAKTHas pvaﬁoTa 32 2 54
10 BH/IaM Y4eOHBIX 3aHATHH
— JNEKIUNA 16 10 26
— TIIpaKTHUYECKHUe (CEMUHAPCKUE) 16 12 28
CamocrosiTeJbHasi padora 198 172 370
IK3aMeH 18 18 36
3auer 4 4 8

Hroro 252 216 468

KPACHOSPCK
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PabGouass mporpamma JIUCHUILIMHBI pa3paboTaHa B COOTBETCTBHU C (eaepabHbIM
rOCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenranbHOCTH 23.05.06 CTpOUTENBCTBO KEJIE3HBIX TOPOr, MOCTOB U TPAHCHOPTHBIX TOHHEJEH,
YTBEpKIEHHBIM NprKazoM MunoopHayku Poccun ot 27.03.2018 . Ne 218.

IIporpamMmMy cocraBui:
KaH7. (pu3.-MatT. HayK, TOLEHT A.B. YepHuueHKO

Pabouas nporpamMMa paccMOTpeHa U 0JJ00peHa JIJIsl KCIIOJIb30BaHUS B YY€OHOM Ipoliecce Ha
3acenanuu kadenpsl «O0menpodecCuoHaANbHBIC TUCITUTUINHBD), TPOTOKO OT «04» mapta 20211, Ne
7

3aB. kadeapoii, kaua. puz-MaT. HayK, JOUEHT K.M. Mopos



1 LIEJIM U 3AJTAYM JUCOUILTAHEI

1.1 Ilean npenogaBaHusi TUCHHUILUINHBI

- (bOpMI/IpOBaHI/Ie y OGy‘L’:lIOIIH/IXCH METOAO0JIOTHYCCKOT'O (bsz[aMeHTa JJId  aHaJIn3a l'IpO6J'IeMHI>IX
CI/ITyaHI/Iﬁ Ha OCHOBC CUCTCMHOI'O ITOJAX0/J4a,

- (l)OpMI/IpOBaHI/Ie U pasBuUTUC Y o6yqa101u14xc;1 crocobHoCTEH peuiatb HWHXCHEPHBIC 3alavdu C
IIOMOIIIBI0 MATCMATHYCCKHUX MCTOJOB.

1.2 3agaum JMCOMILIHHBI

- 06yquI/Ie MAaTEMaTHYCCKUM METOJaM U MOJCIIAM, HaBbIKaM PCIICHUA MaTEMATUYCCKUX 3ada4;
1 - (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ U HABBIKOB MNPUMCHATH MATEMATHYCCKHUE MCETOJAbl U MOJCINW HNPU OIMMCAHUHU,
AHAJIU3C 1 PpCIICHUU NPAKTUYICCKUX 3aaa4.

1.3 ]_le.]]l) BOCIIMTAHUSA U 3aJa4YH BOCIIUTATEJIbHOM paﬁOTLI B paMKax JTUCHUIJIMHBI

Lens BocnuTanusi 00y4aromMXcs — Pa3HOCTOPOHHEE Pa3BUTHE JIMYHOCTH OYyIyIIEero KOHKYpEHTOCIOCOOHOTO
CIEIHUATNCTA C BHICIIMM OOpa3OBaHMEM, OOJIANAIOIIETO BBHICOKOH KyIbTYpOW, HMHTEIUIMTEHTHOCTHIO, COLHAIBHOU
AKTUBHOCTBIO, Ka4€CTBAMU IPaXkIaHUHA-IATPUOTA.

3amaun BOCITUTATENEHOW PaOOTHI C 00YJIAIOITIMUCS:

— pa3BUTHE MUPOBO33PEHUS U aKTYaJIN3alMsl CHCTEMBI 0a30BbIX IEHHOCTEH JINIHOCTH;

— TPHOOIICHUE CTYJCHYECTBA K OOIIEYETOBEUYECKMM HOPMaM MOpaJM, HAIIMOHAIBHBIM YCTOSIM M aKaJeMHYECKHM
TpaIULMAM;

— BOCIUTAaHHME YBaXKCHMUSI K 3aKOHY, HOPMAaM KOJUIGKTMBHOW JXU3HHU, Pa3BUTHE TPAXKIAHCKOM M COLMUAIBHOMI
OTBETCTBEHHOCTH KaK Ba)KHEHIEeH dYepThl JUYHOCTH, MpOSBIAIOLIeiica B 3a060Te O CBOEH CTpaHe, COXpaHEHUH
YEeJI0BEUECKON IMBUIIU3AIINH;

— BOCIUTAHHUE MOJOXUTEIBHOTO OTHOIIEHUSI K TPYAY, Pa3BUTHE MOTPEOHOCTH K TBOPUYECKOMY TPYIY, BOCIIUTAHHE
CoMaJIbHO 3HAYUMO HCJICYCTPEMIICHHOCTU U OTBETCTBECHHOCTHU B ACJIOBBLIX OTHOHICHUAX

— obecrieueHNe Pa3BUTUS JIMYHOCTH U €€ COLMAIBHO-TICUXOJOTMYECKON MOANECP)KKH, (OPMUPOBAHHE JTHIHOCTHBIX
Ka4ecTB, HEOOXOIUMBIX [UIsl 3(h(heKTHBHON PO ecCHoHaNBHOM NeATeTbHOCTH;

— BBIABJICHHE W TOJJIEPXKKa TATAHTIMBEIX O00yJaromuxcs, GOPMHUPOBAHIE OPraHU3aTOPCKUX HABBIKOB, TBOPYECKOTO
MOTEHIMAaJa, BOBJICYEHHE O0YJAIOIIIXCS B IPOLIECCHI CAMOPA3BHUTHSI M CAaMOPEIH3aIINH.

2 MECTO JUCIHHIIJIMHBI B CTPYKTYPE OIIOII

2.1 TpeGoBaHuUs K NMPeIBAPUTEILHOI MOATOTOBKE 00y4aI0OUIErocs

—

3HaHHE MIKOJHHOTO Kypca «MartemaTHka»

2.2 IMcuMIIMHbI ¥ PAKTUKH, VISl KOTOPBIX M3YyYeHHE JAHHO! JUCHHUIINHBI
HEe00X0IMMO KaK MpeaiiecTBYIoIee

51.0.01 ®unocodus

51.0.11 ®usuka

51.0.12 Xumus

b1.0.13 Maremaruyeckoe MOAEITUPOBAHUE CUCTEM U IPOLIECCOB

b1.0.14 NnxeHepHast 3KOJIOTHst

b1.0.27 ConpoTuBiieHUE MATEPUAIIOB

b1.0.37 CrpouTtenpHas MEXaHHUKA

B1.0.49 Cucrema MeHeKMEHTA KaueCTBa

B53.01(/1) BeimomHeHIE BBITYCKHOM KBAJTU(UKAIIMOHHOHN paboThI

— [0 [0 | Q| [N | |W [N |—

0 OTH.01 Jloruka

3 IIJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O JUCHUINIJIMHE, COOTHECEHHBIE C
TPEBOBAHUSIMMU K PE3YJIIBTATAM OCBOEHUS
OBPA30BATEJIbHOMN MMPOI'PAMMBbI

Koa n Kona u HanmeHoBanue
HAUMEHOBaHHe MHANKATOPA IInanupyemble pe3yJibTaThbl 00yYeHUs
KOMIIETeHIMH JOCTHIKEHHUSI KOMIETeHINH




YK-1 Cnocoben
OCYILECTBIIATh
KPUTUYECKUH aHAINU3
TIPOOJIEMHBIX
CUTYyalUi HAa OCHOBE
CHCTEMHOT'0 NTOJIX0/1a,
BEIpabaTHIBaTh
CTPATEruIo ACUCTBUN

VK-1.1 Anamusupyer
IPOOJIEMHYIO CUTYAaIUIO
(3aauy) ¥ BBLAEISET €e
0a30BbIe COCTABIIAIONINE.
PaccmarpuBaer paznuuHble
BapUaHThI PEIICHUS
IpoOIeMHO CUTYaIH
(3amaum), pa3zpabarTbiBaeT
AJITOPUTMBI X peann3alin

3HaTh: MaTeMaTHYECKHE METO/Ibl aHAITU3A U PEIICHUS
MPOOJIEMHBIX CUTYalni (3a1a49) Ha OCHOBE CHCTEMHOTO
MOAX0/a

YMeThb: aHATU3NPOBATH MPOOJIEMHYIO CUTYAIHIO (331a49y)
u popmynupoBath €€ MaTeMaTHYECKYIO IOCTAHOBKY;
OIIPEIEeTISATh METO PELICHHS 3a1a41 U pa3padaThiBaTh
ITOPUTM €T0 peallu3alnuu

Biagers: HaBbIKaMU aHanM3a MPOOJIEMHBIX CUTyalMd Ha
OCHOBE CHCTEMHOrO II0JIX0/1a; HaBBIKAMH INPUMEHEHUS
MaTeMaTUYeCKHX METOJNOB I pEIIeHHs IPOOJIEMHBIX
3a7a4 B Npo(ecCHOHANBHON esITeIbHOCTH

OIIK-1 Cnocoben
peniath HHXEHEPHbIC
3aJa4yu B
npoQeCCUOHATBHOM
JIEITEILHOCTH C
HCIIOJIb30BaHHEM
METO/IOB
C€CTCCTBCHHBIX HAYK,
MaTE€MaTHU4YCCKOI' O
aHanM3a u
MO/JICTTUPOBAHUS

OIIK-1.4 3HaeT OCHOBBI
BBICIIICH MaTEMaTHKH,
croco0OeH MpeICTaBUTh
MaTeMaTHYECKO€E OMMCAHHE
MIPOIIECCOB, UCTIOIB3YET
HAaBbIK MAaTEMAaTUYCCKOI'O
OTIMCAHUSI MOJICIIUPYEMOTO
nporiecca (00beKTa) s
peIlICHNS HHXEHEPHBIX 3a/1a4.

3HaTh: MOHATHIHBIA anmapaT U METOABI MAaTEMATHKH;
MaTeMaTHYECKHE METOAbI aHATM3a U MOJEINPOBAaHN,
UCTIONb3YEMBIE ISl PELICHNUS] HH)KCHEPHBIX 3a/1a4
YMeThb: KOPPEKTHO UCTIONB30BaTh MaTEMAaTHUECKUE
TEPMUHBI U IOHATHUS NIPU ONMCAHUN MaTEeMaTHUECKUX
MoJIeJIel M3y4aeMbIX MPOIeccoB (00BEKTOB); MPUMEHSTh
MaTeMaTHYECKUe METObI IS pEIIeHHs HH)KEHEPHBIX
3a/1a4; UHTEPIPETUPOBATh PE3yJIbTAThl IPOBEICHHBIX
HCCIIEIOBaHUM B TEPMUHAX U3y4aeMOM MPEAMETHOM
obnactn

BiajgeTh: HaBBIKaMH HCIIOIB30BAHHUS MaTEMATHUECKHX
MoJIeTIel ¥ METOIOB JUIS PEIICHHS HHKECHEPHBIX 3a/1a4




4 CTPYKTYPA 1 COJAEP)KAHME JUCHUTIJIMHBI

Kon

HanmeHoBaHue pa3/iesioB, TeM
H BHJ0B padoThl

Ounas popma

3aouHnas ¢opma

Cemectp

Yacel

Jek IIp

Ccp

Kype/
ceccus

Yacel

Jlek

Ip

Cp

*Kon
HHIUKaTOpa
JOCTHKEHHU S

KOMIIEeTEHIUH

1.0

Pazgen 1. JInneiinas aaredpa: MATPHIIBI, ONIPeAeIMTEIH, CHCTEeMbI JIMHEHHBIX
anredpanvyecKnx ypaBHeHHIi, MeTOAbI HX pelIeHHS.

YK.1.1
OIIK-14

1.1

Marpunpl. Kinaccudukauns matpun. Anredpa MaTpull: CI0KEHHE MaTPHIL,
YMHOXKEHHE MaTpHLl, 00paTHas MaTpUIla, YMHOKEHAE MAaTPHUILIBI HA YHCIIO.
Onpenenureny BTOPOro, TPEThEro U n—T0 NOPSIKOB, UX CBOMCTRA.

0,5

0,5

1.2

O6parnas marpuna. Panr marpunpl. bazucHelii MUHOP. DKBUBaJICHTHbIE
npeobpazoBanus MaTpull. CHCTEMbI TMHEWHBIX alreOpandecKuX ypaBHEHHUH.
Teopema Kponekepa — Kanemu. Metoabl pelieHus: CHCTEM JTMHEWHBIX
ypaBHeHHH. CoOCTBEHHbIEC 3HAUCHHUS M COOCTBEHHBIC BEKTOPHI MATPHIL.

0,5

0,5

2.0

Pasnea 2. DiieMeHTBbI BeKTOPHOI ajredpbl.

YK.1.1
OIIK-1.4

2.1

BeKTOpBI, OCHOBHBIC OIIPCACICHU . JIluHeiiHas 3aBUCHMOCTD BCKTOPOB. IlonsTue
basmca. I[eKapTOBLI KOOPAUHATBI BEKTOPA, AJIMHA U HAIIPABIAKONINEC KOCUHYChI
BCKTOpA. CKaJ’ISIpHOG, BCKTOPHOC U CMCIIAHHOC NPONU3BEACHUS BECKTOPOB,
CBOﬁCTBa, BBIYUCJICHUC, FeOMeTpI/I‘IeCKHﬁ CMBICJI, TPUJIOKCHUA.

0,5

0,5

3.0

Paznen 3. AHaanTu4yeckas reoMeTpusi Ha VIOCKOCTHU U B IIPOCTPAHCTBE.

YK.1.1
OIIK-14

3.1

IIpocreiimue 3anaun aHATUTHYECKON TeoMeTpun. O6mue MoHATHSA 00 ypaBHEHHUSIX
JUHUK ¥ toBepxHocTH. [Ipsimast Ha rutockocTu. Pasnnyunbie Gpopmbl ypaBHEHUsI
MpSAMOM Ha MockocTH. KpuBbie BTOPOro mopsiika: OKpy>KHOCTb, JIIHIIC,
runepbouia, mapaboia. Vix reomeTpudeckue CBOHCTBA U yPaBHEHUS.

0,5

3.2

IInockocTh 1 psAMas B MPOCTPAHCTBE. Y paBHEHHUS TUNIOCKOCTH U IIPSIMOH B
npocTpaHcTBe. [1oBepXHOCTH BTOPOro MopsiaKa.

0,5

4.0

Pasnen 4. BBeieHue B MaTeMaTHYeCKUH aHATU3. DJIeMEHThI TeOPUM PYyHKIUI
OJIHOI nepeMeHHOM.

YK.1.1
OIIK-1.4

4.1

OnemenTsl Teopuu GpyHKIMH. Knaccnpukanus ¢pyakmmii. O01acTs onpeaencHus U
o6usacts 3Ha4eHus QyHKIUH. OCHOBHBIE JJIEMEHTapHbIe (YHKIMH, UX CBOHCTBA U
rpaduxu. Cnoxnas ¢pynkuusi. O6parHas GyHKIHSL.

0,5

0,5

4.2

Ipenen nocnenoBaTeILHOCTH U (YHKIIWH, CBOMCTBA IpeaenaoB. OCHOBHEIC
TeopeMsl 0 npenenax. OTHOCTOPOHHUE MpeAesibl. 3aMeuaTeNbHbIE PEAEIbI.
AcumnToTel. beCKOHEUHO Majible U OECKOHEUHO OOJIbIINE BEIUUUHBL, UX
CBOMCTBA.

0,5

43

HenpeprsrocTs (ynxumn. Kiaccudukanms Touek paspeisa. HenmpepsiBHOCTE
aJIeMeHTapHBIX GyHKIui. CBOHCTBA (QYHKIMHA HETPepHIBHEIX (Teopemsl Ko n
Beiiepmrpacca).

11

0,5

1,5




4.12

Bremonnenue U3 «KommekcHsle uncnay, «OnpeaenuTeny i MaTpHULbDy,
«CucreMBbl IMHEHHBIX anreOpandeckux ypaBHeHH», «[locTpoeHne Tem,
«IIpenens», «HenpepriBHOCTh. Touku paspeiBa GpyHKIUI»

13

4.13

IToaroToBka Kk KOHTPOIBHEIM paboram «KommekcHple aucnay, «JIuneitHas
anredpa», «BekropHas anredpa u aHaTUTHUECKAsk TeOMETPHsD», «OCHOBBI
MaTEeMaTHYECKOTO aHATIH3ay.

10

22

4.14

Koncnekrsl «CoiicTBa onpenenurenei», «O030p rpagukoB U CBOMCTB OCHOBHBIX
3JIeMEHTAPHBIX QYHKIHNY, «DJIeMeHTH Au(depeHInaIbHON TeOMETPUN KPUBBIX.
TlepexoaHbie KpUBBIEY.

12

4.15

Brmmonnenue PI'P Nel «3nemeHThI TMHEHHOI, BEKTOPHOH anreOpsl 1
AHATUTHYECKOH TEOMETPHUM.

10

4.16

ITonroToBka Kk KOHTPOJIBHOM paboTe «DIEeMEHTHI TMHEHHOM, BEKTOpHOM anreOpsl U
AHATMTHYECKOH TEOMETPHUI.

10

4.17

W3yuenue paznenos «JIuHeliHas anredpa», «BekropHas anredpay,
«AHanuTu4deckast reoMeTpus» , «BBeieHne B MaTeMaTH4eCKUI aHaTIH3»

46

4.18

Beimosnnenue koHTposibHOU paboThl Ne 1 o paznenam «JIuneiinas anredpay,
«BekropHas anrebpay, « AHanUTHYECKas TeoMeTpus», «BBenenne B
MaTeMaTUYECKUN aHAIIU3).

10

4.20

HpOMe)KyTO‘IHaﬂ aTTeCTanus — 3auer

5.0

Pasnea S. Iuddepennnanbroe ncuuciaeHue GyHKIMH 0JHOH IIepEeMEHHOM.

YK.1.1
OIIK-14

5.1

[pown3BoaHas pyHKLIUH, €€ TEOMETPUICCKUIT M MEXaHIMYEeCKUIA cMbIci. [IpaBuna
b depenumpoBanus pynkuumit. Tabnuua npou3BoAHBIX. [IpoH3BOJHBIC BEICIINX
HOPsIKOB. BEIMHCIICHHE IPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIHUH.
Jduddepernnan pynkmmu. CMbICT U cBoiicTBa nuddeperiuanos. [IpudmmkeHHbIE
BBIYMCIICHHS ¢ ToMouiplo tuddepernmana. JuddepeHpaisl BRICIINX MOPSIKOB.

0,5

0,5

5.2

OcHoBHBIE TeopeMbl Au(depeniuanpaoro ucancienus (Pepma, Poms,
Jlarpanxa, Komm). [Ipaswmito Jlomurans. [IpuMeHeHHE TIPOU3BOTHBIX K
HCCIICIOBAaHMIO MTOBEICHNUS (DYHKIIMH.

0,5

0,5

5.3

OnemeHThl U depeHranbHON reoMeTpuu KpUBbIX. KprBH3Ha, 9BOIIOTA,
sBosbBeHTa. Bektop-¢yHkims. Tpexrpanuuk @pene. IlepexoaHbie KpUBbIE.

0,5

0,25

6.0

Pa3znen 6. KommiaekcHbIe YHCIa.

YK.1.1
OIIK-14

6.1

[ToHsTHE KOMIIEKCHOTO YHUCIa, anredpandeckast, TPUrOHOMETPHIECcKasl,
MoKasartebHas (opMBl KOMIUIEKCHOTO yrcia. @opmyna Ditnepa. [eiicTBus ¢
KOMILJIEKCHBIMH YHCIAMH.

0,5

0,25

6.2

TTonsiTHE QYHKIIMH KOMITJIEKCHOTO MMEPEMEHHOTO. J[eicTBUTENbHAS 1 MHUMAS
4acTh. DJIEMeHTapHbIe (DyHKIIMHU, HX CBOIicTBa. [Ipenen, HenmpephIBHOCTE U
JudpepeHIIpyeMOCTh (PYHKIINH KOMILUICKCHOTO IIEPEMEHHOTO.

0,5

0,25

7.0

Paspnen 7. UHTerpajibHoe ncuuciaeHue pyHKIMU OJHOM NepeMeHHOi.

YK.1.1
OIIK-14

7.1

[lepBooOpasnas. HeonpeneneHnslii nHTErpan u ero cpoiicrea. Tabmina

0,5

0,25




UHTErpaoB. HenmocpencTBeHHOE HHTErPUPOBaHKE. 3aMeHa epeMEHHON Py
MHTETPUPOBaHNH. VIHTErpHpOBaHHUE TI0 YaCTSM.

7.2

WuTerpupoBanue pannoHaIbHBIX ApoOeii. Pa3noskeHne pannoHambHBIX ApoOeit Ha
npocreiimue. MHTETprpoBaHNe TPUTOHOMETPHUUYECKUX U HPPAIMOHAIBHBIX
BBIpaKEHHUH.

0,5

0,5

7.3

3amauu, MPUBOSIINE K MMOHATHIO OMPEICIICHHOTO HHTerpana. OnpeaeacHHbIH
MHTETpaI, ero cBoiictBa. @opmyna HeroToHa-JleiOHuUIIA.

0,5

0,5

7.4

HecobcTBeHHBIE HHTETPATIBI ¢ OECKOHEYHBIMH PEIEIaMH M OT HEOT PAHMYIECHHBIX
¢yskmid. ['eomeTpraeckne 1 MEXaHNIECKUE IPIIIOKECHUS HHTETPATBHOTO
HCUUCJICHHUSL.

0,5

0,5

8.0

Pasnen 8. @yHKIIMM HECKOJIBKUX NTePeMEHHbIX.

YK.1.1
OIIK-14

8.1

DyHKIIMY HECKOJIbKUX NepeMeHHbIX. IIpenen, HenpepblBHOCTL. YacTHBIE
MPOU3BOIHBIE, X FEOMETPUYECKU cMbIci. Juddepeniman, ero reoMeTpuyeckuit
cMbIcil. YacTHBIE IPOU3BOIHBIE BBICHIMX IOPSAKOB.

0,5

0,5

8.2

OkcTpeMyMbl QyHKIUH JABYX MEPEMEHHBIX, HEOOXOJMMBIE U JOCTATOUHbIE
YCJIOBUS CYILIECTBOBAHUS SKCTpEMyMa. Y CJIOBHBIN 3KCcTpeMyM. DyHKIMS
Jlarpamxka. Haumenbinee u Hanbosbliee 3Ha4eHUs! QYHKIUH B 3aMKHYTOH
obnacru.

0,5

0,5

9.0

Paznen 9. Iuddepennmnanbibie ypaBHEHHS U CUCTEMBI.

YK.1.1
OIIK-14

9.1

3agaun, npuBosIue K AuddepeHnanbHpIM ypaBHeHusM. Juddepenunansaoie
ypaBHeHUs epBoro nopsaka. 3agaya Komu. OCHOBHBIE KIacChl ypaBHEHHH,
MHTETpUpyEeMBIE B KBaJpaTypax: ¢ pa3JelsFoIMHUCS IIepeMEHHbBIMH,
OJTHOPOJIHBIC, JIMHEWHbIe, bepHyIun.

0,5

0,5

9.2

JuddepeHnuanbubie ypaBHEHUS BBICIIUX MOPSIKOB. Y PaBHEHHUS, TOMYCKAIOIINE
MOHWKEHUe mopsiaka. O01ast TeoOpus TUHEHHBIX TUPPEPEHIIUATBHBIX YPABHECHUI.
Jluneiinple ogHOpOIHBIE AU( hepeHIATBLHBIC YPABHEHUS C TIOCTOSHHBIMH

k03¢ dHULIHeHTaMU.

0,5

0,5

9.3

Jluneiinsle HEOAHOPOAHBIE MU PepeHIaTbHbBIE YPAaBHEHHUS N-TO TOPSAKA C
MOCTOSHHBIMU K03 duripienTaMu. MeTo1 Bapuaiiy IpOU3BOIBHBIX IOCTOSHHBIX.
Merton HeompeeneHHbIX KO3 PHUIIMEHTOB HAX0XKACHHUS YaCTHOTO PEIICHHS
JMHEHHBIX JuddepeHInaTbHBIX YPaBHEHHUH CO ClIeIMAIbHON MTPaBOH YacThIO.

0,5

0,5

9.4

YuncneHHbIe METOABI penteHust AU pepeHINaIbHBIX YPaBHEHHH.

0,25

0,25

9.5

Cucremsl muddepeHnnanbHbIX ypaBHeHni. 3anaya Komm. Metos! petenns
CHCTEM JINHEWHBIX A PepeHINaIbHBIX YPaBHEHUH C TOCTOSHHBIMHU
Ko unmeHTaMu.

0,25

0,25

10.0

Pa3aen 10. KpaTHble, KpUBOJIMHeHHbIe HHTETPAIbI.

YK.1.1
OIIK-14

10.1

OO6mas cxema IMOCTPOSHHS MHTETrpaia 1Mo o0yiacTu. Beraucienne kpaTHbIX
HMHTErpaJioB. CBC}IQHI/IC KpPaTHOT'O MHTCTpajia K IIOBTOPHOMY. 3aMeHa TICPEMEHHBIX

17

0,5

0,25




B KpPaTHBIX MHTEerpanax. J|BoWHON U TpPOWHON MHTErpaJibl, KX CBOMCTBA.

10.2

Kpusonusneiinsie unrerpaist I u Il pona, ux cBoiicTBa U BEIYUCIIECHUE.
I'eomeTprueckne 1 MEXaHUUECKHE TPHIIOKEHHS KPUBOJIMHEHHBIX HHTETPAIIOB.
[ToBepXHOCTHBIE HHTETPATIBL.

17

0,25

10.8

Brimonnenne N3 «KommekcHble unciay, «MeToapl HaX 0K ICHUS
HEOIpEeACIICHHBIX UHTErpanoBy, «KpaTHele 1 KpUBOJMHENHBIE HHTETPAIIBD?,
«YucneHHble MeTOIbI penieHust quddepeHInaNbHbIX. YpaBHCHUN

20

10.9

Koncnektsr «OcHOBHas TeopeMa anreOpel. Paznoskenue npobeii Ha mpocTermey,
«YncneHHple METOABI pelIeHust AuQ). ypaBHEHHH U CUCTEM», «3aMeHa
NepEeMEHHBIX B KPATHBIX MHTErpaiaxy.

28

10.10

IloaroToBka Kk KoJI0KkBUYyMY «HeonpeneneHHblil HHTErpamn.

12

10.11

Bremonaenue PI'P (korTpOabHOI padoTter) No2 «IuddepennuansHoe
MHTETPAJIbHOE UCUHCIICHHE YHKIIMH OJHON MepeMeHHON»

10

10

10.12

INoaroToBka K KOHTPOJIEHBIM padoTaM « DyHKIIMH HECKOIBKUX MEPEMEHHBIX
«AuddepeHunanbHple ypaBHEHHS 1 CHCTEMBD».

10.13

Bremonaenue PI'P (koHTpOnbHON paboTsl) Ne3 «/luddepeHnnansapie ypaBHEHAS
Y CUCTEMBI»

10

10

10.16

HpOMe)KyTO‘IHa?[ aTTeCcTanus — DK3aMeH

18

36

11.0

Pasnea 11. DneMeHTHI (PYHKIHOHAJBHOIO aHAIU3A. YHCI0BbIE 1
(yHKIMOHAIBLHBIE PAABI.

YK.1.1
OIIK-14

OJeMeHTHl BEeKTOPHOTO aHanu3a. LIupKyJsaIus BEKTOPHOTO HOJISI BIOIb KPUBOM.
Potop u nuBepreHuynst BeKTOpHOTO 10J1s1. [loTeHnmansHoe 1oje, ero CBOicTBa.
Brruncienue morenmana. [omaerit mupdepennman. [Ipumenenne
muddepennnana B npuOIMKEHHBIX BeIANCIeHNAX. KacaTenpHas n HopMmaib.
[Ipou3BosaHast CKAJIIPHOTO T10JIS TI0 HANIPABJIEHUIO. I'paayeHT.

0,25

0,75

DOneMeHTH! (PYHKIMOHAIBHOTO aHan3a. UHCIOBBIC PSIbl, OCHOBHBIC TIOHSTHS.
Cxommmocts psima. Cymma psia. Heobxoaumoe ycaoBre CXOIUMOCTH PSJIa.

0,5

0,5

3HAKOIIOJIOKHUTCIIHLHEIC pAAbL. I[OCTaTO‘IHBIe MPU3HAKU CXOAUMOCTH
3HAKOMOJOXUTCJIbHBIX PAAOB.

0,5

0,5

3HaKoNepeMeHHBIC PABl. 3HaKouepeaytomue psagpl. [IpusHak JleiOHmIa.
AGcComoTHas B yCIIOBHAS CXOIUMOCTh. CBOicTBa aOCOIIOTHO CXOISMIINXCS PSIOB.

0,25

0,25

11.7

OyHKIIMOHANBHBIE pAasl. O0MacTh CXOJMMOCTH, METO/IBI €€ ONPEeAeTICHNUS.
CBoiicTBa paBHOMEPHO cxosamuxcs psnoB. CtenenHsle paasl. Teopema Abens.
MuTepBan u 0671acTh CXOAUMOCTH CTEIEHHBIX PSIOB.

0,25

0,25

12.0

Pazgen 12. 'apmonnyeckuii anaaus. Paabl @ypbe. YpaBHeHust
MaTeMaTH4YecKOoil (PU3uKHU.

YK.1.1
OIIK-14

12.1

Psn Teitnopa u Maknopena. Paznoskenne GyHKIUI B CTETIEHHBIE PSIbL.
[TpumeHeHwsI CTENIEHHBIX PSIOB B MPUOJMKESHHBIX BHITUCICHUSX.

0,25

0,25

12.2

TI'apmonunueckuit ananus. Paasl @ypre. Pagsr @ypbe amst 4ETHBIX, HEUETHBIX
hyHKIHA.

0,25

0,25




12.3 | Pa3noxxenue nenepuonmyeckux ¢pyHkuuii B psag @ypwe. Psn dypoe Ha [0,1]. 2 025 | 0.25
ITonsTHs 0 IpeoOpa3oBaHnU U HHTErpaje Dypbe. ’ ’

12.4 | YpaBueHus martematndeckoil pusnku. Meron @ypre. Dopmyina Janambepa. 2 025 | 0.25
Merton ceTok. ’ ’

13.0 | Pa3zgen 13. Teopus pyHKIMIl KOMILIEKCHOM NepeMEHHOI: YK.1.1
auddepeHupoBanne, MHTErpUPOBAHUE, BHIYEThI. OIIK-1.4

13.1 | Ilonsarue aHanutuueckoit pynkuun. Ycnosus Komu-Pumana. ['eomerpuuecknit
CMBICII MOy ¥ apTYMEHTa IPOU3BOTHOMN aHATMTHYECKON (PyHKIUH. 2 0,25 | 0,5
WnTerpanbHble TeopeMbl U Gopmyisl Komw.

13.2 | N3ommpoBaHHBIE 0cOOBIE TOYKH U MX KIacCUBUKAIHA. PSabl B KOMIUIEKCHON ) 0.25 0.5
IIJIOCKOCTH. ’ ’

13.3 | Brruersl. BeruncneHue BEIY€TOB OTHOCUTEIBHO HOIIOCOB PA3IMYHBIX TOPSAKOB, > 0.5 0.5
HEYCTPaHUMOH 0COOCHHOCTH. BhIunciieHne HHTErpaIoB ¢ HOMOMIBIO BBIYETOB. ’ ’

14.0 | Pa3pea 14. OnepaunonHoe ucuucijenne. [lpeodopazosanue Jlamiaca. VK11
IIpumenenune npeodpazoBanus Jlaniaca aJs pemenus 1updepeHIUATbLHBIX OHk-i. 4
YpaBHeHMii.

14.1 | IlIpeobpa3oBanue Jlamnaca, ero cBoiictBa. Kiacc opurunanos. Knacc > 0.5 05
n300pakeHni. OCHOBHBIE TEOPEMBI ONIEPAIIMOHHOTO HCUNCICHUSI. ’ ’

14.2 | Omnpenenenune u3odpaxeHui GyHKIMA M0 UX opuruHagam. CrocoOsl ) 0.5 0.5
BOCCTAHOBJICHUsI OPUTHHAJIOB 110 H300payKCHHUIO. ’ ’

14.3 | Pemenne nuddepeHnnanbHpIX ypaBHEHUI U cUuCTeMbl TU(QepeHIHanbHbIX > 05 | 025
YPAaBHEHUH OIEPALIMOHHBIM METOAOM. > i

14.4 | 3agaum BapmannonHoro ucuucieHus. [lorsrue Qynknuonana. Bapuanus, ee 2 0.5 0.5
cBOMcTBa. JKCcTpeMyMbl pyHKIMOHANA. YpaBHeHHe Diiepa. ’ ’

15.0 | Pa3agea 15. OcHOBBI MaTeMATHY€CKOT0 MOAETUPOBAHUS. ANIMPOKCUMAIIUST YK.1.1
GyHkumii. OIIK-14

15.1 | OcHOBBI MAaTEMaTHYECKOT'O MOJICTUPOBAHHSI. 1 17 0,25 4

15.2 | Anmpokcumanus QyHKIHHA. 1 17 4

15.14 | Bomonnenne U3 «UncioBbie 1 GpyHKIHMOHATBHBIE pAAbD», "T'apMOHNYecKui
aHanu3. BekTopHbIii aHaiM3. YpaBHEHHs] MaTeMaTHYeCKOH (pU3uKn", 12
«OnepannoHHOE HCUUCIICHUEY.

15.15 | TloaroToBka K KOHTPOJIbHBIM paboTaM «UucIoBbIe U (YHKIIMOHATIBHBIC PSIIBD», 8 16
«Teopus GpyHKIMIA KOMIUICKCHOH MepeMeHHON, «OnepallioHHOE HCUHCICHHE) .

15.16 | Koncnektsl «CBOHCTBA PAaBHOMEPHO CXOJISIIUXCS MOCIEIOBATENILHOCTEH U
psanoBy, «aTEerpan @ypse B ypaBHEHUAX MAaTEMaTHUECKOH (DU3NKIY, 28
«I"eomeTpuueckuil cMbICT MOYJISL U apTyMEHTa IPOU3BOJHOWY, « BapuannonHoe
HCUUCIICHHUEY.

15.17 | Bomonnaenue PT'P Ne4 «Onepanmonnoe ucuucnenue. Psagpr. Teopus GpyHKumit 10
KOMIUICKCHOH ITepeMEeHHON.

15.18 | Boimosnnenne koHTposIbHOM paboTsl Ned «OnepaliioHHOE UCUKCIIEHHE. Pspl. 10
Teopus ¢GyHKINH KOMIUIEKCHOHM NEPEMEHHOI.

15.19 | IIpomexyTouHas arrecTanust — OK3aMeH 36 18




16.0 | Pa3znmen 16. JuckpeTHass MATEMaTUKA: JIOTHYECKHE HCYUCIEHUS, 3J1€MEHTbI YK.1.1
KOMOMHATOPMKH U TEOPUH MHOKECTB. OIIK-14
16.1 | AunrebGpa coObITuii, Ki1accudukaiys cCoObITHII B TEPMUHAX TEOPUH BEPOSITHOCTEH U
TEOPUH MHOXECTB. DJIEMEHTapHasl TEOPUsl BEPOSITHOCTEH U ee MaTeMaTHYeCKHe 0,25 | 0,5
OCHOBBI: Pa3JIMYHBIE MOJIXO0/Ib K ONPE/ICIICHHIO BEPOSTHOCTH COOBITHSI.
17.0 | Pa3pmen 17. Ciryuaiinbie coObITHS. DJIEMEHTAPHAS TeOPHs BePOSITHOCTEH U ee YK.1.1
MaTeMaTHieckne ocHOBbI. Cxema BepnyJuin. OIIK-14
17.1 | TeopeMsl ClIOKEHN U YMHOXKEHHS BEPOSTHOCTEN. Y CIIOBHBIE BEPOSTHOCTH. 025 | 0.25
Dopmyia nonHou BepoaTHocTH. PopMmyiinl baiieca. ’ ’
17.2 | IlocnenoBaTenpHOCTh HE3aBUCUMBIX UCTIBITAHUN bepHymmn. ®opmyna bepHyium. 025 | 0.25
[Ipenenphble TeopeMsl B cxeme bepHymmn ’ ’
18.0 | Pa3uen 18. Cayuaiinble BeJTHYNHBI. 3aKOHBI pacnpeaeaeHus caydyaiHbIX VK.1.1
BeJIMYMH, UX YHCJIOBbIe XapAKTePUCTHKHU. 3aKOH 00JIbIINX YHCeJI. OIIK-1.4
18.1 | Cnyuaitnsle BenuunHBl. POPMBI 3aKOHA pacIpeeeHUs JUCKPETHOH ciaydaiiHoON
BEJINYMHBI ¥ HENPEPHIBHON CIIy4aitHOH BesmanHbl. OCHOBHBIE YHCIIOBBIE 025 | 025
XapaKTepUCTUKHU CITyYaiHbIX BEJIMYMH: MOJa, MeIMaHa, MaTeMaTHIECKOe ’ ’
OKHJaHue, IUCTIEPCHsl, UX CBOICTBA.
18.2 | Knaccuueckue 3aKOHBI JUCKPETHBIX M HEIPEPHIBHBIX CIIydalHBIX BETUYUH:
6unomuanbHeIH, [Tyaccona, Dpnanra, reOMeTpHYECKUH, THIIEPTEOMETPHIECKUH, 0,25 | 0,25
PaBHOMEPHBIN, MOKa3aTEIbHBII
18.3 | HopmanbHoe pacnpenenecHue. 3akoH 0obinuX yucen. LleHTpanbHas npeenbHas 0.25
Teopema. i
19.0 | Pa3zgen 19. [IBymMepHas ciay4yaiiHasi BeJTHYMHA. YK.1.1
OIIK-1.4
19.1 JIByMepHEbIe ciTydaifHble BeTHYUHBI. HTeTpanbHbIi u audpepeHnnansHbIi 025 | 0.25
3akoHbl. Yncnossle xapakrepuctuku. Koppemsius. Perpeccus. ’ ’
Paznea 20. MaremaTuueckas craTuctuka. CTaTucTHYeCKHe METO/AbI VK11
20.0 | o0padoOTKM IKCMEPUMEHTAIbHbBIX JAHHBIX U NPUHATHUS PelleHUuH. J1eMeHTbI OHI&-.I. 4
TeopHH KOppeJIsinMmii.
OneMeHTH MaTeMaTHIecKoif cTaTHCTUKU. CTaTUCTHYECKHE METOABI 00paboTKH
20.1 | sKcCHepMMEHTANBHBIX JaHHBIX. [ eHepalbHas COBOKYMHOCTh. BbIOOpKa. 8 0,25 | 0,25 3
Craructuueckuii psa. OMIMpHUYECKOe pacupeiesieHHe.
20.2 | TodeuHble U UHTEPBAIHHBIC OIICHKH IMAPAMETPOB PACIIPEICIICHHUS IO BRIOOPKE. 9 0,25 | 0,25 3
IIpoBepka cTaTHCTHYECKUX THITOTE3. DIEMEHTHI TEOPUH KOPPEIIAIIUH:
20.3 | KOppENSIHOHHBIH MOMEHT, KOI((PHUIUEHT KOPPEISLUH, PErPECCHsL. 0,25
KoppensiumoHHOE OTHOLIEHHE.
20.8 | Bemoxnenue M3 "KombOunaropuka. Anredpa coOsituii”, "Ciryuaiinsle 12
coObITust", «CyqaiiHbIe BEIMIUHBDY.
20.9 | Koncnektsl «I'eomeTrpuueckast BeposTHOCTb», « HauanbHele U IeHTpanbHbIE 13
MOMEHTBD).
20.10 | ITonroroBka Kk KOHTpOJBLHEIM pabotam "Cirydaiinble coObITHs", "CityuaiiHble 6 14




BEJINYMHEL",

20.11 | IoaroroBka k Tectuposanuio " Ciydaitaeie cooprtust”, "CiryualiHble BETHYHHBI'". 8 8
20.12 | Brmonnenue PI'P Ne5 "Cryuaiinsle Benuuunbl. CTaTHCTHYECKass 00paboTKa 10
JIaHHBIX. DJIEMEHThI TEOPUU KOppessiiuu'.
20.13 | BrimonnaeHne KOHTpoNbHOH padoTsl Ne5 "Crydaiiaeie Benmuauabl. CTaTHCTHYECKAS 10
00paboTKa JaHHBIX. DIEMEHTHI TEOPHH KOppessiiuu'.
20.14 | IlpomexxyTo4Has arTecTanus — 3ader




5 ®OHJ] OLIEHOYHBIX CPEJICTB JJIsl IPOBEIEHUS
TEKYIETO KOHTPO.JISI YCIEBAEMOCTHU U MPOMEKYTOUYHOM
ATTECTALIMH OBYYAIOIIMXCS 1O JUCHUATLITUHE

@DOHJ OLIEHOYHBIX CPEACTB AJIS NMPOBEICHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U NMPOMEXYTOUHOM aTTecTaluu
M0 TUCHHIUIAHE: oopMIieH B BUe npuioxeHns Ne 1 k pabodeli mporpaMMe JUCHUIUIMHBL U Pa3MEIIeH B dJIEKTPOHHOM
nHpopManmoHHo-o0pazoBarensHol cpene KpKT Mpl'YIIC, moctymHoi 00y4JarmeMycs 4epe3 ero JUIHbIN KaOHMHET

6 YYHEBHO-METOJMYECKOE U UTHOOPMAINIMOHHOE OBECIHEYEHUE JNCIHUITJIMHBI

6.1. YueOHasi quTepaTypa

6.1.1. OcHOBHAs JINTEpaTypa

ABTOpEI U3maTenseTBo Kos-0 5.
COCTaBI/ITezII/I 3armaBue I — > | B GubnmoTexe/
100% onmaita
6.1.1.1 |I. . T'edan OCHOBBI MaTEMaTUUECKOH CTATUCTUKU [ DIEKTPOHHBII UpxyTck : 100 % online
pecypc] : yaebHoe mocodue o mucuummae «Marematukay  |UpI'VIIC, 2011
JUTSI CTYICHTOB OYHOM (hOPMBI 00yUEHUS BCEX
CIEUAIBHOCTEM. -
http://irbis.krsk.irgups.ru/web ft/index.php?C21CO
M=S&S21COLORTERMS=1&P21DBN=IBIS&I2
IDBN=IBIS FULLTEXT&ILNG=&Z721ID=Dmitro
V14&S21EMT=briefHTML ft&USES2IALL=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 1 MaTeMaTudeckas cratuctuka [Teker] |M.: FOpaiit, 105
: YueOHOe mocobue Ay 6akaxaBpoB. - 2013
6.1.1.3 [|A. C. lllankun [3aga4u ¢ pemIeHUSIMU IO BEICIIIEH MaTeMaTHKe, TEOPUU Mockaa : 100 % online
BEpOSATHOCTEH, MATEMaTUYECKOW CTaTUCTHKE, lamkoB u K°,
MaTeMaTHYECKOMY NPOrPaMMHUPOBAHUIO [ DIEKTPOHHBIN 2020
pecypce] : yuebHoe mocodue it CTYJACHTOB BY30B,
00YJarOIINXCS 110 HATIPABICHHUIO TIOATOTOBKH "DKOHOMUKA" . -
http://irbis.krsk.irgups.ru/web/index.php?P2 IDBN=IBIS&I21
DBN=IBIS&S2 1 FMT=fullwebr&Z2 1ID=MTA2M20ydDRVN
TM5VjVyM2kORDYxMg%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. Illunayes |Beicmas MaTemaTnka : yueOHOE mocoOue At By30B. - Mocksa : 100 % online
https://urait.ru/bcode/449732 (nara obpamenns tOpaiir, 2020
27.04.2020). - TekcT : 3IeKTPOHHBII
6.1.2. JlonoJHUTEIbHASI JIUTEPATYPa
ABTOpBI W3parennscTBO Kor-80 k3.
COCTaBI/ITC}II/I 3ariasue I — > | B Onbnmoreke/
100% onnaiin
6.1.2.1 | Ilunaues B.C. |Briciiast MmareMaTuka [D1IeKTpOHHBIN pecypc]: yuel. st M.: THOPA-M, | 100% oHnaiin
BYVY3oB. - https://urait.ru/bcode/449732 2019
6.1.2.2 | CenuBepcroBa |DnemeHTh Teopuu BepositHocTel [Tekcer] : yueb. [Tocobue. - |KpacHosipck: 98
N.®., lNanbkoBa KpWKTHUpI'VIT
E.A. C, 2011
6.1.2.3 | baxsanos H.C., |Yucnennsie MeTop! [ TeKCT HEMOCPECTBEHHBIH | : yued. M.: BUHOM, 20
Kunkor H.I1., |moco6ue nis BY3oB. - 2006
KobenpkoB I'.M.
6.1.3. MeTonnyeckue pa3padboTku
WzparenscTBO,
ABToph! oz HB}IaHI/IH/ Koi-Bo 2k3.
COCTaBI/ITe}H/I 3arnaBue JInunbrit B Oubnmoreke/
KaOWHeT 100% onnaitn
00yJaromerocs
6.1.3.1 |B. M. I'pymanc  |Matemaruka [DIeKTPOHHBIH pecypc] : METOJUIECKHE Kpacnosipck : | 100% onnaiin



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
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https://urait.ru/bcode/449732
https://urait.ru/bcode/449732

yKa3aHuUs! K JICKIIMOHHBIM 3aHITHSIM ISl CTYJICHTOB BCEX
(dopM o0yueHus crerpanbHocTH 23.05.06 CTpOUTENBECTBO
DMKEJIC3HBIX JIOPOT, MOCTOB U TPAHCTIOPTHBIX TOHHENeH — Y. 1.

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

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

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

L_ft&USES2IALL=1&S21ALL=%3C%2E%3E1%3D51%2

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

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

&S21CNR=5&auto open=4

Kp/DKTUpIYIT
C, 2021

6.1.3.2

B. M. I'pymanc

MatemaTrKa [ DIIEKTPOHHBIHN pecypc] : MeTOHISCKUe
YKazaHUS K JCKIIHOHHBIM 3aHATHAM U CTYICHTOB BCEX
dhopm o0ydeHus crieruanbHOCTH 23.05.06 CTpOUTENBCTBO
DKEJIE3HBIX TIOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHENeH — Y.2.

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

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%2D753565972%3C%2E%3E&FT_PREF

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

&S21CNR=5&auto open=4

Kpacnosipck
KpWXKTUpI VII
C, 2021

100 %
OHJIAH

['pymanc, B. M.

MaTtemMaThKa : METOJAMYECKHE YKa3aHUSA K TPaAKTHICCKUM
BaHATHAM JUIT  CTYJCHTOB  Bcex (opm  oOydeHus
crienrasibHOCTH 23.05.06 CTpOUTENBCTBO JKEJIE3HBIX AOPOT,
MOCTOB U TPAHCIIOPTHBIX TOHHEJICH

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

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

KpacHosipck
:KpKT
UpI'VIIC, 2022

100 %

OHJIAMH

6.1.3.3

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

MatemaTrka [DIEeKTPOHHBIN pecypc] : MeToAnYecKre
yKa3aHMSI [0 BBITIOJIHEHHUIO pacy€THO-rpaduyeckux padbot
TUIS1 CTYZIGHTOB O4HOH (pOpMBI 00yUEHHMS JUIS CTIELHATbHOCTH
23.05.06 «CTpOUTENBCTBO KEIE3HBIX 10POT, MOCTOB U
TPaHCTIOPTHBIX TOHHEIEH .-
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S2

ICOLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FUL

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

L ft&USES21ALL=1&S21ALL=%3C%2E%3EI1%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

Kpacnosipcek :
KpXKT
WpI'VIIC, 2022

100% onmaiu

6.1.3.4

B. M. I'pymanc

MatemaTrka [ DIeKTPOHHBIHN pecypc] : MeTOAUYeCKue
YKa3aHMsI 110 BHIMOJIHEHUIO KOHTPOJIBHON paboThI TS
CTYACHTOB 3a04HOI (hOPMBI 00yUYEHHUS CHENNATBHOCTH
23.05.06 «CTpOUTENBCTBO KEIE3HBIX 10POT, MOCTOB U
TPAHCIIOPTHBIX TOHHETEH.-
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S2

ICOLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FUL

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

L_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%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

KpacHosipck :
KpWKT
Wpl'VIIC, 2022

100 %

OHJIAMH

B. M. I'pymanc

MateMaTHKa : METOJUYECKUE YyKa3aHHsS IO BBIIOTHEHUIO
CaMOCTOSTENIbHOM paboThl sl CTYyZIEHTOB BceX (opM

oOyuyenust  cnenmanbHocTH  23.05.06  CTpouTenncTBO

PKCJIC3HBIX J0pOT, MOCTOB W TPAHCHOPTHBIX TOHHEJICH -

Kpacnospck :
Kp KT
HpI'VIIC, 2022

100 %
OHJIAH
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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
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6.2. IlepeueHnb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""HTepHeT"

621 Onexrponnas oudanorexa KpMXKTUpI VIIC : caiit. — Kpacnosipck. — URL: http://irbis.krsk.irgups.ru/. — Pexxum
" |moctyna: mocie aBTopusanuuu. — TEKCT: 3JEKTPOHHBIN.

OnexrponHast 6ubnroreka «YMIL XKIAT» : snexTponHo-Onbanoreunas cucrema : caidt / ®I'bBY IO «YuedbHo-
6.2.2 |MeToamdecKkui IIEHTP MO O0Opa3oBaHMIO Ha JKEJIE3HOIOPOKHOM TpaHcmopTe». — Mocksa, 2013 — . — URL:
http://umczdt.ru/books/. — Pexxum moctyma: o noamucke. — TeKCT: 3K TPOHHBII.

623 Znanium.com : 3JeKTpOHHO-OMONMMoTeYHas cucrema : caiit / OO0 «3HAHUYM». — Mocksa. 2011 — 2020. —
"=~ |URL: http://new.znanium.com. — Pe>xum octyma : 1mo moamucke. — TeKCT: IIeKTPOHHBIH.

6.2.4 O6pa3oBarenbHas wiathopma FOpalT : anekTponHas oubnmoreka : cat / OO0 «DIeKTpOHHOE U3AATEIBCTBO
" |FOpaiity. — Mocksa. — URL: https://urait.ru/. — Pexxum moctyma: o noamnucke. — TeKCT: 3JIeKTPOHHBIH.

625 JlaHb : a5IeKTpOHHO-OMONMHMOTEUHAs cucTeMa : calT / Mi3matenberBo Jlans. — Cankr-TIletepOypr, 2011 — . — URL:
"~ |http://e.lanbook.com . — PexwuM 0cTymna : M0 MOAMKUCKE. — TEKCT: JIEKTPOHHBIH.

62.6 OBC «YHuBepcHuTeTCKass OMOIMOTEKA OHJIAWH» : 3JCKTpoHHas ombOmuoteka : cadt / OO0 «JIupekT-Memuay. —
=7 |Mocksa, 2001 — . — URL: http://biblioclub.ru/ . — Pexxum moctyna: mo moamnucke. — TeKCT: 3ICKTPOHHBIH.

HaumonanbHast anexTpoHHass 0uOimoTeka : deaepanbHbli IpoekT : caidT / MunuctepctBo Kymbryper PO. —
6.2.7 ) . ) ) M
Mocksa, 2016 — . — URL: https://rusneb.ru/. — Pexxum goctyma: mo moamuicke. — TEKCT: AIeKTPOHHBIH.

6.3. IlepeueHb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCII0JIBL3YeMBIX IIPH OCYIIECTBJIEHHH 00Pa30BaTeILHOIO MPoIecca
MO0 IUCIMILINHE, BKJII0Yasi epedyeHb MPOrpaMMHOro ofecnevyeHusi 1 MHGOPMALHOHHBIX CIIPABOYHBIX CHCTEM (IIPH
HE00XO0IMMOCTH)

6.3.1 IlepeyeHb 6a30BOro NPOrpPaMMHOIO0 obecTeYeHus!

|He TpeOyeTCs
6.3.2 TlepedyeHb crienaJM3HPOBAHHOIO MPOrPaMMHOI0 o0ecredyeHnst
|He TpebyeTcst
6.3.3 Ilepeuenb HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
|He Tpebyercst
6.4 IlpaBoBbIe 1 HOPMATHBHBIE JOKYMEHTBHI
|He Tpedyercs

6.3 IlporpammHoe o0ecnieueHre 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpamMmMHoe o0ecnieueHue

Microsoft Windows VistaBusinessRussian, aBropu3aniuoHHsIit HoMep mnen3uara 64787976Z22S1011, Homep
ymuensuu 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 nuuen3ui;
Jor Ne0319100020315000013-00 ot 07.12.2015 — 87 nuuensuii).

6.3.1.1

6.3.2 CnenuaJu3upoBaHHOE NPOrpaMMHoe o0ecrevyeHne

6.3.2.1 | He npenycMoTpeHo

6.3.3 UndopmanuoHHbIe CIPABOYHbIE CHCTEMbI

6.3.3.1 | He npenycMoTtpeHo

6.4 IIpaBoBbIe M HOPMATHBHBIE JOKYMEHThI

6.4.1 | He npenycmoTpeHo

7 OMUCAHUE MATEPUAJILHO-TEXHUYECKOM BA3BI,
HEOBXO/IMMOI1 JI/Isl OCYIIECTBJIEHUS YYEBHOT'O ITPOLIECCA
MO JUCHUTLIMHE

1 Kopnyca A, JI, T, H KplKT UpIl' YIIC naxonstcs mo aapecy r. KpacHosipek, yi. Hosast 3apst, 1. 2 1

Y4eOHbIE ayAuTOpUW IS TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIMA, 3aHATHH CEMHHApPCKOTO THIIA,
BBIMOJIHEHHUS KYPCOBBIX paloT, TPYNIOBBIX M WHIUBUAYATBHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOIS U
) MIPOMEXYTOYHOH aTTeCTAIlK, yKOMIUIEKTOBAHHBIC CIEIHAIM3UPOBAHHONW MeOenbl0 W TEXHUYECKHUMH
cpenctBaMu  oOydeHUs: (HOYTOYK, TPOEKTOp, OKpaH), CIyKallUMH JUJIsl TpeAcTaBlIeHUs y4eOHOU
uHpopManuu OobInoi ayauropun. s MpOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA MMEIOTCA yd4eOHO-
HarJIsiHBIe TOcOOwsI (TTPEe3EHTAIINH).

3 VYuebnas Jlabopatopust «kKomnbrotepHslit kiacey; T. Kpacnosipek, yi. Hosast 3aps, 1. 21, xopmyce JI, ayn. JI
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4 YueOublit noaurox xene3nonopoxuoi Texuuku KpMKT Upl'VIIC r. KpacHosipek, yin. Hoas 3aps, 0. 2U

[Momemennst Uil  caMOCTOSTENEHONH pabOTHl  OOYYArOIIMXCSl OCHAIICHBl KOMIBIOTEPHOWH TEXHHUKOH,
MIOJIKJIIOYEHHOH K WH(POPMalMOHHO-TEIEKOMMYHUKAMOHHOM ceTH «VHTepHeT», 1 o0ecrnedeHsl JOCTyIIOM
B DJIEKTPOHHYIO NH(pOopMannoHHo-o0pa3oBarensHyto cpexy KplKT UpI VIIC.

> [MomerneHus A5l CAMOCTOSATEBHOM PabOThI 00YUYAIOIIUXCS:
— YUTaJIbHBIN 3371 OUOIMOTEKH;
— KoMmnbloTepHble knacchl JI-203, JI-214, JI-410, T-46.
6 [omenieHue st XpaHSHUsS ¥ MPO(UIIAKTUICCKOTO 00CTyKHBaHUs yueOHOro obopynoBanust A-307.
8 METO/IMYECKHUE YKA3AHUSA J1JISA OBYYAIOIIIUXCS
IO OCBOEHHMIO TUCHUTIJIMHBbI
Buz yueGHoit Opraam3anus ya4eOHOH AeATeFHOCTH 00yJalomerocs
JIESITSIIBHOCTH

Jlexkmmst (oT maTmHCKOTO «lection» — dYTeHHWE) — BUA ayJUTOPHBIX YYEOHBIX 3aHATHH.
Jlexuus: 3akiagbpIBacT OCHOBBI HAYUYHBIX 3HAHUI B CUCTEMATU3UPOBAHHOM, MOCIEN0BATENBHOM,
0000mIeHHON (hopMe; pacKpHIBACT COCTOSIHHE M TIEPCIIEKTUBBI PAa3BUTHA COOTBETCTBYIOIICH
o0ylacT HayKH M TEXHHUKH; KOHIEHTPHUPYET BHUMAHHE OOYYaIOIIMXCS Ha HamOoyee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIUPYET ITO3HABATEIbHYIO aKTHBHOCTH 00YJaIOMINXCS.

Bo Bpems NEKIMOHHBIX 3aHATHH OOyYalOMHCS OJDKEH YMETh CKOHIIEHTPHPOBAThH
BHUMAHUC Ha HU3YyYacCMbIX Hp06neMax U BKIIOUHUTH B pa60Ty BCC€ BHU/bI MaMsATU: CIIOBECHYIO,
00pa3Hyl0 U MOTOPHO-JBHUIraTeNbHy0. J{JIsl 3TOro Bech Marepual, U3JlaraeMblid perojaBaresiem,
o0ydJaromemMycsi HeoOXOIMMO KOHCIIEKTHPOBaTh. B KOHCIEKT PEKOMEHIYeTCsl BBIUCHIBATH
ornpezeseHust, OpMYyJIMPOBKU U JIOKa3aTeJIbCTBA TeopeM, (GopMyJibl U T.I. Ha moysix KoHcrekTa
CJIe/TyeT IIOMEYATh BOIPOCHI, BBIICJICHHBIE 00YYAIOIINMCS I KOHCYJIBTAINH C IIPENOoAaBaTeIeM.
BeiBozbl, modydeHHBIE B BHAE (DOPMYyN, PEKOMEHIyeTCS B KOHCIICKTE IOJYEPKHUBATh HWIIH
Jlexuns 00BOZNTH PAaMKOW, YTOOBI JIydIlle 3alOMHHAINCH. [10JIE3HO COCTaBUTh KPAaTKUIl CIPaBOYHUK,
COJICprKaIi OIIPEAEICHHs BXKHEHIINX MOHATHH M Hambosee JacTo yrnorpedisieMble GOpMyIIbI
JucuInInHbL. K KXo Jeknnu cineyeT pa3zo0paTh MaTepral Mpeabl Iy el JICKIHH.

Wzyuast marepnan 1o y4eOHMKY WIM KOHCIIEKTY JICKIHMH, CIEAyeT IEpeXOoauTh K
CJIe/IyIOLIIEMY BOIPOCY TOJIBKO B TOM Clly4yae, KOTJia XOPOILO YCBOEH MpesIayIuii Bonpoc. [1pu
3TOM HEOOXOAMMO BOCIPOW3BOJNUTH Ha OyMmare BCE PacCyKICHHMs, KaK UMEIOLINecs B yuyeOHHUKE
WA KOHCIICKTC, TaK U NPOIMYIIEHHLIC B CUITY UX NPOCTOTHI. P}I[[ BONPOCOB JAUCHUIUIMHBI MOXKET
ObITh BBIHECEH Ha CaMOCTOSTENbHOE H3ydeHHe. Takoe 3amaHue TpeOyeT OlepaTHBHOTO
BBINIOJIHEHUS. B KOHCIIEKTE HCKHI/Iﬁ HeO6XOILI/IMO OCTaBUTb MECTO IJId OCBCIICHUA YIIOMAHYTBIX
BorpocoB. (O003HAYUTH BONPOCHl, TEPMHUHBI, MaTepual, KOTOPHIH BBI3BIBAET TPYIHOCTH,
MIOMETUTh ¥ TONBITaThCS HAWTH OTBET B PEKOMEHIyeMoH juTeparype. Ecim camocTosTensHO He
ynaercsi pa3oOpaTbCsi B MaTepHase, TO HEoOXoAMMO CQOpMyIHpOBaTh BONPOC U 3a]aTh
TPENo/IaBaTeN0 Ha KOHCYJIbTAIlNU, HA MPAKTHYECKOM 3aHTHH.

[IpakTHyeckoe 3aHATHE — BUJ Ay TUTOPHBIX YUEOHBIX 3aHATHH, IieJeHanpasieHHas Gpopma
OpraHM3ay y4eOHOTOo Ipomecca, MpH pealli3alnui KOTOpoi oOydaromuecs 0 3a/laHHIo M O]
PYKOBOJACTBOM TIPENOAABATENs BBINONHAIOT MNpakTHYeckue 3amanus. [IpakTudeckue 3amaHus
HalpaBleHbl Ha YIUIyOJeHHE HAyYHO-TEOPETHYECKHUX 3HAHWHA M OBJIAQJCHUE ONpENeICHHBIMU
MeTOoAaMHU paboTHl, B MPOIECCe KOTOPHIX BHIPaOATHIBAIOTCS YMEHHSA M HABBIKM BBIMOJHEHUS TEX
WM WHBIX Y4eOHBIX NeicTBuil B maHHOW cdepe Hayku. IIpakThdeckue 3aHATHS pa3BUBAIOT
Hay4YHOE MBIIUIEHHE U peub, MO3BOJIIOT MPOBEPUTH 3HAHUS OOYYAIOIIMXCS, BBICTYMAIOT Kak
CpeICTBa ONepaTUBHOI 0OPAaTHOM CBA3M; LIEh MPAKTHUECKUX 3aHATHH — YIIyOJIATh, PacIIUpsTh,
JIeTAIM3UPOBATh 3HAHMS, TNOJyYeHHbIE Ha JIEKIMH, B 0000IIeHHOW (opMe U coneilcTBOBaTh
BBIPa0OTKE HaBBIKOB NPO(ECCHOHATLHOM e TeTbHOCTH.

Ha npakTHdeckux 3aHATHAX TOAPOOHO pPacCMaTPUBAIOTCS OCHOBHBIE  BOIIPOCHI
JUCLUIUIMHBI, pa30uparoTcss OCHOBHBIE THMBI 3amad. K KakIOMy NHpakTHYeCKOMY 3aHSTHIO
CJIelyeT 3apaHee CaMOCTOSTENILHO BBIIOJHUTH JOMAallHEe 33/laHHe W BBIYUHTH JICKIIMOHHBIN
Mmarepual K cieayroniei teme. CrcreMaTHYeCKOe BEIIOJTHEHUE IOMAIIHUX 3aJaHnil 0043aTeNIbHO
U SBJISIETCSI BOXKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM YCIEIIHOMY YCBOCHHUIO JTUCIUIIIMHBI.

Oco6oe BHUMaHME cleayeT o0pamaTh Ha ONpeIeJIeHIe OCHOBHBIX MOHSATHH TUCIIUTIIHHEI.
OO0yuaronuiicst JoJKeH MOAPOOHO pa3dupaTh MPUMEPHI, KOTOPBIE MOSICHSIIOT TOHSATHUS

IIpakTuueckoe
3aHATHUC

OOyuenne 1o  gucuuiuinHe — «MartemaTukay — NpeayCMaTpUBAeT  aKTUBHYIO
CaMOCTOSITENBbHYI0 paboTy obyuaromerocs. Ha camocrositensHyo paboty otBoautcst 175 dacoB
mo o4yHoi opme obydenus u 370 gacoB mo 3ao4uHON Popme oOydenus. B pazmene 4 paboueit
MpOTPaMMBI, KOTOpPBIH HaspBaeTcsi «CTpyKTypa M COJEpXKaHWE TUCHHIUIMHBD), BCE Yachl
CaMOCTOATENIbHOM pabOoThl pachmucaHbl MO TeMaM M BOIpOCaM, a Tak ke yKa3aHa HeoOxoaumas
y4eOHas ThTepaTypa: 00yJaromuics H3ydaeT y4eOHbIH MaTepral, pa3oupacT MpUMEpHI H peraet
pPa3HOYPOBHEBBIC 33aJaud B paMKaxX BBIIOJHECHHSA Kak OOMMX JOMAIHUX 3aJaHUi, Tak W

CaMocTosTenbpHas
pabota




WMHIVBHIYalbHbIX JoMamHux 3amanuid (UJ13) wm pacuerno-rpapmueckux pador (PI'P) m
KOHTPOJBHEIX pador (K).

[Ipy BBINONHEHHMU OMAIIHKUX 33JaHU OOydaromeMycs CleayeT oOpaTUThCs K 3ajavam,
PELICHHBIM Ha MPEbIAYIIUX NPAaKTHYECKUX 3aHATHAX, PEUICHHBIM JOMAIIHIM paboTaM, a Takxke
K IpUMepaM, NIPUBOJUMBIM JIEKTOpoM. Ecnu 3Toro Oyner HeJOCTaTOYHO ISl BBIMOJIHEHUS BCeit
paboThl MOXKHO JIOIOJIHUTENBHO BOCIOJIB30BAaThCS YUYEOHBIMH ITOCOOMSIMHM, NPHUBEACHHBIMHU B
pasmene 6.1 «YueOHas nwurepatypa». Eciam, HecMOTps Ha W3ydYCHHBIM MaTepual, 3aJaHue
BBIIIOJTHUTh HE YAACTCS, TO B OO0S3aTEIBHOM MOPAAKE HEOOXOIMMO MOCETUTHh KOHCYJBTALUIO
MPEToAaBaTeNs, BEAYIIEro MPaKTHUECKHUE 3aHATHS, H/MIN KOHCYJIBTALHUIO JIEKTOpA.

W3, PTP u K momxHEI OBITH BEITOTHEHBI 00YUJaIOMIMMCS B YCTAHOBIICHHBIC ITPETIOIaBATEIIEM
CPOKH B COOTBETCTBUU ¢ TpeOoBaHMAMH K opopmiernto KP (TekcToBoit u rpadudeckoil qacTei),
chopmynmpoBaHHbIM B [Tomoxxennn «TpeboBaHus K 0pOPMIICHHIO TEKCTOBOH M rpadUIecKOi
JoxyMmeHTanuu. HopMOKOHTpoIb» yTB. Mpuka3oM aupexropa 23.05.2019r., Ne OV -105.
Oobyuarowuiica 0uHOU opmbl 00yUeHUS BLINONHACH:

- PI'P Nel «DnemMeHThI IMHEWHOH, BEKTOPHOHU alIreOpbl U aHATUTUYECKON TEOMETPHIY;

- PI'P Ne2 «/TupepenunanbHoe U MHTErpaIbHOE NCYUCICHUE (BYHKIMH OHOW IEPEMEHHON;

- PI'P Ne3 «/luddepennmanbHbie ypaBHEHUS! U CUCTEMBDY,;

- PI'P Ne4 «Onepaunontnoe ucuucienue. Pspl. Teopust GyHKIMIT KOMIUIEKCHO ITepeMeHHOI»;

- PTP Ne5 «Cmyuqaitapie BenmuuHbl. CTaTHCTHYECKas 00pa0OTKa JaHHBIX. DJIEMEHTH TEOPUHU
KOPPEJISILIAN.
Ooyuarowmuiicsa 3a04HOU OPMbL 00yUEeHUSA 6bINOTIHACH:

- KoHTpombHas pabota Nel «JIeMEHTH IMHEWHOH, BEKTOPHOW anreOphl M aHAJIHTHIECKOI
TEOMETPUI»;

- KoHTpOosbHas padorta Ne2 «/uddepeHunanbHoe 1 UHTErpalbHOE UCYHUCIEHHE (QYHKIMH OTHON
MIEPEMEHHONY;

- KOHTpoJbHas pabora Ne3 «/luddepennmansuble ypaBHEHHUS U CUCTEMBI»;

- KOHTpoibHas pabora Ned «OmepannonHoe wucuuciaenue. Psgpl. Teopus dyHKumit
KOMIUIEKCHOU [IEPEMEHHONY;

- KoHTposbHas paboraNeS «CiywaiiHble BenuuuHbl. CrarucTuyeckas oOpabOTKa JaHHBIX.
DeMEeHTBI TEOPHH KOPPEISIIIAN.

ITonroroBska k
9K3aMEHY

[Ipn moaroToBke K 3K3aMEHYy HEOOXOOMMO OpPHEHTHPOBATHCS HA KOHCIEKTHI JIEKIUH,
pabodylo mporpaMMmy AWCHUIUIMHBL, HOPMAaTHBHYIO, YUE€OHYI0O M PEKOMEHAYEMYIO JHTEpPaTypy.
OCHOBHOE B IIOATOTOBKE K Cllaue 3K3aMEHa - 3TO IOBTOPEHHE BCETO MaTepHaja JUCIUIUIMHBL
IIpr moaroToBke K cpade 5K3aMeHa CTYACHT BeCh 00BeM pabOTHl JOJDKEH paclpeleisTh
PaBHOMEPHO MO JAHAM, OTBEACHHBIM AJISI TOJTOTOBKH K 9K3aMEHY, KOHTPOJIUPOBATh KaXKIbIH JCHb
BBITIOJTHEHHE HAMEUCHHON paboTHI.

Jlig ycnenrHoit caadu ’x3aMeHa o0ydaroniiecs JT0JKHbI IPUHAMATh BO BHUMaHHE, YTO BCe
OCHOBHBIE KaTE€rOpHH, KOTOpPbIE yKa3aHBl B paboyeil mporpamme, HYXXHO 3HaTh, TOHUMaTh HX
CMBICI M YyMEThb €ro pa3bsiCHHUTh, YKa3aHHble B paboueil mnporpamme (HopMupyembie
npodeccroHaNnbHbIE KOMIICTEHIIMM B pE3yJNbTaTe OCBOCHHS IUCLHUIUIMHBI JOJDKHBI OBITh
MIPOAEMOHCTPUPOBAHBI O0YUAIOIUMCST; IPAKTHYECKHUE 3aHATHS CIIOCOOCTBYIOT TOTyUeHHIO Ooiee
BBICOKOTO YPOBHS 3HAaHHMH U, KaK CJIEJCTBUE, O0ee BBICOKOM OIEHKH Ha SK3aMEHE; TOTOBHUTBCS K
9K3aMeHy HEe00X0IMMO HAaYWHATh C IEPBOH JIEKIIMH U TIEPBOTO 3aHSTHSI.

IToxroroBska k
3aueTy

[pu moAroToBKe K 3a4eTy HEOOXOAUMO OPUEHTUPOBATHCS HA KOHCIEKTHI JICKIHM, pabodyo
NpOrpaMMmy IUCLMIUTMHBI, HOPMAaTUBHYIO, YUCOHYIO M PEKOMEHAyeMyto nuTepatypy. OcHOBHOE B
HOJATOTOBKE K Cllade 3a4yera - 9TO IIOBTOPEHHE BCEro Marepuaia IMCUMIUIMHBL. [ ycrnelmHoi
cllayM 3a4yeTa 10 AUCHUILIMHE «MateMaTuKa» CTYICHTHI TOJDKHBI IPUHUMATh BO BHUMaHHUE, YTO
BCE OCHOBHBIC KaTErOpPHH, KOTOPbIC yKa3aHbl B paboyeil mporpaMme, Hy>KHO 3HATbh, IOHUMAaTh UX
CMBICII U YMETh €r0 Pa3bsCHUTb.

VYkazaHHble B pabouell mporpamme (GopMupyemMbie MpoecCHOHaNbHbIE KOMIIETCHIMH B
pe3yibTare OCBOEHMs AMCLMIUIMHBI JIOJDKHBI OBITh  HPOJEMOHCTPHPOBAHBI  CTYJIEHTOM;
NPaKTHYECKUE 3aHSATHS CIIOCOOCTBYIOT IOJIyYEHHUIO 00Jiee BHICOKOTO YPOBHSI 3HaHHI; TOTOBUTHCS
K 3a4eTy He00XO0JMMO HAYMHATb C NEPBOM JIEKI[MH K [IEPBOTO 3aHATHSI.

Komruteke yueOHO-METOAMYECKUX MATepPHAJIOB 110 BCEM BHJAaM Y4eOHOW JESTeNIbHOCTH, MPEILyCMOTPEHHBIM
paboueil mporpaMMoi TUCHMIUIMHBI, pa3MeIleH B JIEKTPOHHOH HH(popMannoHHO-00pa3zoBarenbHO cpene KplIKT
UpI'VIIC, noctynHOi oOydaromeMmycsi depe3 ero JHYHbIH KaOuHeT M OiekTpoHHyto Oubimorexy (Ob KpMXKT
WpI'VIIC) http://irbis.krsk.irgups.ru.
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Ipuaoxenue 1 k paGoyeil mporpamme Mo JUCHMUIIIMHE
b1.0.07 MaTematuka

POH/J ONEHOYHBIX CPEACTB
JJIA IPOBEACHHUS TEKYIIero KOHTPOJIA yCIIeBaeMOCTH

U IPOMEKYTOYHOM aTTECTANMHU MO JUCIHHUIJINHE
b1.0.07 MaTremaTuka



1. O01mme MoJI0KeHu A

®onn  oneHouyHslix cpeactB  (POC) sBaseTcs COCTAaBHOM YacThl0 HOPMATHUBHO-
METOJIMYECKOTO  OOECTeUeHUsT CHCTEMBbI OLEHKH KadecTBa OCBOCHHUS  OOyYarOIIUMUCS
00pa30BaTeNbHON NPOrpaMMBI.

@oH/I OLEHOYHBIX CPEACTB NpPEIHAa3HAYeH JUIg MCHOJb30BaHUS  OO0yYaroUUMuUCH,
npenojaBaTess My, aJMUHHUCTpaIel YHUBEPCUTETa, a TaKkKe CTOPOHHUMHU 00pa3oBaTEelbHBIMU
OpraHM3aIysIMH ISl OLEHUBAHUS KadecTBa OCBOCHHS OOpa30BaTEIBHON MPOTPaMMBbl U YPOBHS
c(OpMUPOBAHHOCTH KOMITETEHINI Y 00yUYaOLuXCS.

3agauamu OOC sBIAIOTCS:

— OLIEHKA JOCTHKEHHM 00yJaromuxcs B mpolecce u3ydeHus: « MareMaTuKny;

— ofecrieyeHHE  COOTBETCTBHSI  PE3yJIbTAaTOB  OOy4YeHHS  3agadyaM  Oyaymiei
npodecCHOHaANBbHOM JESTETbHOCTH Yepe3 COBEPIICHCTBOBAHHE TPATUIIMOHHBIX M BHEIpPEHUE
WHHOBAIIMOHHBIX METOJIOB O0YUCHHSI B 00pa30BaTeIbHBIN MPOIIECC;

— CaMOMOJIOTOBKA U CAMOKOHTPOJIb 00YYaIOIINXCA B IIPOLIECCe 00yUYESHHUSI.

@DOHJ| OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIIUIIOB OIICHUBAHHUS:
BaJINIHOCTh, HAJIS)KHOCTh, 00bEKTHBHOCTh, d3PPEKTUBHOCTD.

s oueHKd YpOBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIUI HCIOIB3YETCs TPEeXypOBHEBas
cUcTeMa:

— MHUHHUMAJIBbHBI YpOBEHb OCBOEHUS, O00S3aTeNbHBIA M BCeX OOYYaIOUIUXCS IO
3aBEpUICHUIO OCBOEHMSI 00pa30BaTENbHON MpOrpamMMmbl; JaeT oOllee MpeACTaBICHUE O BUAC
NEeSITEeIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTAX (YHKIIMOHUPOBAHUS OOBEKTOB MpOdecCHOHATbHON
NEeSTeIbHOCTH, METOJIOB M &JICOPUTMOB PEIICHUS MPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb  OCBOGHHUS, MPEBBIIICHHE MHHUMAJIbHBIX  XapaKTEPUCTUK
cOPMUPOBAHHOCTH  KOMIICTEHIIMH; TO3BOJIIET peIIaTh THIIOBBIC  3aJadd, IMPUHAMATh
npodeccuoHanbHble W YIPABICHYECKUE PEHICHHs] 0 M3BECTHBIM allfOpUTMaM, MpaBWIaM U
METONKAM;

— BBICOKUU YpOBEHb OCBOCHHS, MAKCHUMaJIbHO BO3MO>KHASI BBHIPAXKEHHOCTh XapaKTEPHCTUK
KOMIIETECHIIN; TIPEANOaraeT roTOBHOCTh PeliaTh MPAKTUUECKHUE 3a]Ja4H TTOBBIIIEHHOMN CI0KHOCTH,
HETUTIOBBIE 3aJla4yM, MPUHUMATh MPOPECCHOHANbHBIE U YNPaBICHUECKHUE PEIICHUS B YCIOBHSIX
HETIOJTHOW ~ ONpPENENIEHHOCTH, TPH  HEIOCTATOYHOM  JOKYMEHTAJIBHOM, HOPMATHBHOM |
METOJIMYECKOM 00eCTIeYeHHUH.

2. Ilepeyenb KomMneTeH U, B OPMUPOBAHUU KOTOPBIX Y4aCTBYeT
AUCUMILIHHA.

IIporpaMMa KOHTPOJILHO-OLIEHOYHBIX MEPONPUATHI.
IToka3aTe/n OLleHUBAHUSA KOMIIETCHI U, KPUTEPHH OLIEHKHU

Jucnunnuza «MaTemaTikay y4acTByeT B (POPMUPOBAHUU KOMIIETEHIINH:

VYK-1 CnocobeH ocylecTBIATh KPUTUUECKUN aHAIU3 MPOOJIEMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpa0aThIBATh CTPATETHIO JEHCTBUM.

OIIK-1 CrnocobeH pemate MHXXEHEpHbIE 337a4M B MPO(ECCHOHATBLHOU JEATEIbHOCTU C
HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MATEMAaTHYECKOI0 aHAJIN3a U MOJIEIUPOBAHMS.

IIporpaMma KOHTPOJIbHO-OLIEHOYHBIX MEPONIPUSTHIA ouHas ¢opma o0yueHust
HaunmenoBanue
OOBEKT KOHTPOJIS Koz HanmenoBaHnue
KOHTPOJIbHO- MHIMKATOPa
No | Henens (moHsTHE/TEM/pa3Aen u T.1. OIICHOYHOT'O CPEJICTBA
OLICHOYHOT' O JOCTHIKCHUA
MepONpHATHS JIICTIATUTAHBI) R — (popma mpoBeneHMs)

I cemecTp




Texymumii

1 2 Tema: «CBOHCTBa onpenenurTenein VK-1 KoHcnekT (mucsMeHHO)
KOHTPOJb
Texymmii VK-1 oMalllHee 3aJaHue
2 3 yu Tema: «OmnpenenuTeny 1 MaTpULIbD) A n
KOHTPOJIb OIIK-1 (IMCHbMEHHO)
3 5 Texymnii Tema: «CucteMbl THHEHHBIX VK-1 JlomarntHee 3agaHue
KOHTPOJIb anredpanyecKux ypaBHEHHN» OIIK-1 (IIMCBEMEHHO)
4 6 Texywmnii Tema: «CucteMbl TUHEHHBIX YK-1 Konrtponbnas pabora
KOHTPOJIb anredpanyecKux ypaBHEHHN» OIIK-1 (IIMCBEMEHHO)
5 8 Texymmii Tema: «BexropHas anredpa. VK-1 PacuetHo-rpaduueckas padbora
KOHTPOJIb AHanuTHuecKkasi FeOMeTpUs» OIIK-1 Ne 1 (muceMeHHO)
6 9 Texymmii Tema: «2neMeHTbl BEKTOPHOI VK-1 KonrponbHas padbora
KOHTPOJIb anreOph» OIIK-1 (TMCHhMEHHO)
7 12 Texymumii Tema: «AHanUTHYECKAsI TEOMETPUS Ha VK-1 Kontponpnas padora
KOHTPOJIb IUIOCKOCTH M B TPOCTPAHCTBEY OIIK-1 (TMCHMEHHO)
Texymuii Tema: «O630p rpaduKoB 1 CBOICTB YK-1
8 12 yi p rpad o KoHcnekT (micbMeHHO)
KOHTPOJIb OCHOBHBIX JICMEHTapHBIX (QYHKIIHI) OIIK-1
Texymmii VK-1 OMalIHee 3aJaHue
9 13 Y Tewma: «IIpemens» A A
KOHTPOJIb OIIK-1 (TMCHMEHHO)
Texymumii VK-1 Kontponpnas padora
10 14 Y Tema: «IIpenensn» p p
KOHTPOJIb OIIK-1 (TUCHMEHHO)
11 14 Texymumii Tema: «HenpepbiBHOCTB. TOukM VK-1 Jomaiunee 3aganue
KOHTPOJIb pa3pbiBa QpyHKIUI» OIIK-1 (IIMCBEMEHHO)
Paznensr:
Paznen 1. Jluneiinas anreopa:
MAaTpHIIBI, OTIPEACTUTENH, CHCTEMBI
JIMHEHHBIX anreOpanyeckux
N Teoperuueckue BOIIPOCHI
YpaBHEHMH, METOJIbI UX PELICHUS.
IIpomexyTouHas . (ycTHO) U T[paKTHYECKue
Paznen 2. DnemMeHThI BEKTOpHOU VK-1
12 17 aTTecTauus — 3a1aHusl (MMCbMEHHO)
anreOpsl. OIIK-1
3aqer TectupoBanne
Pazpen 3. Ananutuueckas reoMeTpus
(KOMITBIOTEpHBIE TEXHOJIOTHH)
Ha TUTOCKOCTH U B IIPOCTPAHCTBE.
Pasnen 4. BeeneHnue B
MaTeMaTHYeCKUH aHAIN3. DJIEMEHTHI
Teopud QYHKITUH OJTHON MEPEMEHHO.
II cemecTp
1 ) Texymumii Tema: «dndpdepennmpoBanue YVK-1 Homariinee 3a/laHue
KOHTPOJIb (yHKIMHA OJTHON epeMeHHON OIIK-1 (IIMCBEMEHHO)
5 > Texymmii Tema: «duddepenunponanue YK-1 Kontponsnas pabora
KOHTPOJIb (yHKIMHA OJTHOH epeMeHHON OIIK-1 (IIMCBEMEHHO)
Tema: «IIpunoxenust
3 3 Texymumii TuddepeHIHaIbHOTO HCUUCIICHHS. YK-1 Jlomarnee 3aaHKe
KOHTPOJIb HccnenoBanue moBeaeHust (QYHKIUH, OIIK-1 (TMCHMEHHO)
nocrpoeHue rpadMKoB GpyHKIMI»
4 3 Texymuii Tema: «Meronbl HaXO0XICHHUs VK-1 Jomaiunee 3a/laHue
KOHTPOJIb HEONpEAEJICHHBIX UHTETPAJIOBY OIIK-1 (TIMCBEMEHHO)
5 4 Texymumii Tewma: «HTeTpHpOBaHUe QYHKITHIA YVK-1 Kontponpnas padora
KOHTPOJIb OJIHOH nepeMeHHOW» OIIK-1 (IMCHEMEHHO)
Texymumii . YVK-1 Kontponpnas padora
6 5 yit Tema: «OnpeneneHHbIA UHTErpai» P p
KOHTPOJIb OIIK-1 (IIMCBEMEHHO)
7 5 Texymumii Tema: «IHTErpanbHOE UCUUCIIEHHE YVK-1 PacuerHo-Tpaduueckas padbora
KOHTPOJIb (yHKIMHA 0HOH mepeMeHHON OIIK-1 Ne 2 (mucpMeHHO)
] 7 Texymmii Tema: «DyHKIMH HECKOIBKUX VK-1 JlomanHee 3aianue
KOHTPOJIb HEPEMEHHBIX» OIIK-1 (IMCHMEHHO)
9 9 Texyumii Tema: «DyHKINU HECKOJIBKHUX VK-1 KonrposnbHas padbora
KOHTPOJIb HEPEMEHHBIX» OIIK-1 (IMChMEHHO)
10 10 Texyumii Tema: «Iuddepenmansaoie VK-1 JloMaminee 3aiaHue
KOHTPOJIb YPaBHEHHUsI IEPBOTO MOPSIKA» OIIK-1 (IIMCBEMEHHO)
11 10 Texyumii Tema: «/IuddepennnansHere YK-1 Kontponsnas pabora
KOHTPOJIb YPaBHEHHUsI IEPBOTO MOPSIKA» OIIK-1 (IIMCBEMEHHO)
o Tema: «/IudpepenunanpHbie
Texymmii Augdepert VK-1 JlomarmiHee 3aiaHue
12 11 YpaBHEHHUs], JOITyCKAIOLIUE IOHUKEHUE
KOHTPOJIb OIIK-1 (TMCHMEHHO)

MOPSIIKaY




Tema: «JluneitHble OTHOPOIHBIE U

13 12 Texymumii HEoJHOpoAHbIC AuddepeHInaNbEHbIC VK-1 JlomamHee 3aianue
KOHTPOJIb YPaBHEHHUS C IOCTOSIHHBIMHU OIIK-1 (IMCBEMEHHO)
K03 pUIEeHTAMI
14 13 Texymmii Tema: «JIuHelHbIe HEOAHOPOIHBIE VK-1 KonrponbHas padbora
KOHTPOJIb quddepeHnmanbHble ypaBHEHHSD) OIIK-1 (IIMCBEMEHHO)
15 14 Texymmii Tema: «Cucremsl audpepeHInanbHbIX VK-1 KonrpomnbHas padbora
KOHTPOJIb ypaBHCHHUI) OIIK-1 (IIMCBEMEHHO)
16 15 Texymnii Tema: «OOBIKHOBEHHEIE VK-1 JlomanHee 3agaHue
KOHTPOJIb nuddepeHIanbHbIe YPABHSHUSD) OIIK-1 (TMCHhMEHHO)
Texymmii Tema: «3ameHa IEpEMEHHBIX B VK-1
17 15 yi p KoHcnekT (micbMeHHO)
KOHTPOJIb KpaTHBIX MHTErpaIax» OIIK-1
18 16 Texymuii Tema: «KpaTHble 1 KpUBOJIMHEHHBIE VK-1 JomaiuHee 3aganue
KOHTPOJIb HMHTETPAJIBI» OIIK-1 (TMCHhMEHHO)
Paznensr:
Paznen 5. lnddepennumansaoe
ucumciaeHue GyHKINNA OTHON
TIePEMEHHOM.
Paznen 6. KommnekcHsle uucna. Teoperuueckue BOIIPOCHI
IIpomexyTouHas Pasznen 7. MHTerpanbHOe HCUUCIEHUE VK-1 (ycTHO) u NPAKTUYECKUE
19 | 18-20 | arrecramms — (GyHKINHU OIHOM NepeMeHHOH. OIK-1 3aaHuA (MMCEMEHHO)
JK3aMEH Paznen 8. ®yHKINN HECKOJIBKUX TectupoBanue
[IEPEMEHHBIX. (KOMIIBIOTEpHBIE TEXHOJIOTHN)
Paznen 9. ludpdepennmanpabie
YpaBHEHHS U CUCTEMBI.
Pa3nen 10. KpaTtHble, KpuBOJIuHEHbBIE
WHTETPAJIbL.
III cemecTp
Texymumii VK-1 oMalllHee 3aJaHne
1 2 Y Tema: «DyHKIMOHATIBHBIE PSIABD A A
KOHTPOJTb OIIK-1 (TMCHMEHHO)
Texymmii VK-1 oMalllHee 3aJaHne
2 3 Yy Tema: «HucnoBsle psiabD A A
KOHTPOJTb OIIK-1 (TUCHMEHHO)
3 3 Texymuit Tema: «3HaKoUYEpEAYIOUIUECS PAIBD) YK-1 Homannee 3ananne
KOHTPOJIb ) peyrot AR OIIK-1 (IIMCBEMEHHO)
Texyumii VK-1 PacuerHo-Tpaduueckas padora
4 4 yu Tema: «OmnepainoHHOE NCUUCICHHUE) pad P
KOHTPOJIb OIIK-1 Ne 4 (muchbMeHHO)
Tex i VK-1 OMalllHee 3a/1aHHe
5 1 YHUH Tema: «3HaAKOTIOIOKHUTEIbHBIE PSIBI) Homarus Jlanm
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymmii VK-1 JloMariHee 3aiaHue
6 2 Tema: «OnepalnioHHOE NUCYHCICHUE)
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymumii YK-1 Kontponsnas pabora
7 3 yi Tema: «OnepalioHHOE NUCYHCICHUE) P P
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymumii YK-1 JloMariHee 3aiaHue
8 4 Tema: «OnepalnioHHOE NUCUHCICHUE)
KOHTPOJIb OIIK-1 (TIMCHEMEHHO)
Texymumii YVK-1 Kontponpnas padora
9 4 Yy Tema: «DyHKUUOHATIBHBIE PSIABD p p
KOHTPOJIb OIIK-1 (IMCBEMEHHO)
Texymumii VYK-1 JlomanHee 3aianue
10 6 Tema: «Psnp1t @ypbe»
KOHTPOJIb OIIK-1 (IMCHEMEHHO)
Texymumii YVK-1 PacuerHo-rpaduyeckas padora
11 6 Yy Tema: «Psiapi» padp p
KOHTPOJIb OIIK-1 Ne 3 (mucpMeHHO)
. Tema: «MccnenoBanue Ha
Texyumii A VK-1 KonrposnbHas padbora
12 8 AHAJTMTUYHOCTH QYHKIMU
KOHTPOJIb OIIK-1 (TUCHbMEHHO)
KOMIIJIEKCHOTO MIEPEMEHHOI 0
13 9 Texymmii Tema: «Teopust QpyHKIHIA YVK-1 Jomatnee 3aganue
KOHTPOJIb KOMIUIEKCHOW IEPEMEHHON» OIIK-1 (IIMCBEMEHHO)
14 10 Texymumii Tema: «HTerpHpOBanue QyHKINN YK-1 Kontponsnas pabora
KOHTPOJIb KOMIUIEKCHOW IEPEMEHHON» OIIK-1 (IIMCBEMEHHO)
15 1 Texymumii Tema: «HTerpHpOBanue HyHKINN YK-1 JomaiuHee 3aganue
KOHTPOJIb KOMIUIEKCHOW IEPEMEHHON» OIIK-1 (IIMCBEMEHHO)
16 12 Texymmii Tema: «OCHOBBI MATEMaTHIECKOTO VK-1 JomaiuHee 3aganue
KOHTPOJIb MOJICJIUPOBAHUSI» OIIK-1 (IIMCBEMEHHO)
17 13 Texymmii Tema: «AnmpokcuManus QyHKITHI» YK-1 HomaiHee 3aganue




KOHTPOJIb OIIK-1 (IMCHMEHHO)
Paznensr:
Paznen 11. DnemeHTHI
(GYHKIIMOHAIBEHOTO aHanu3a. Yucnosble
U (YHKIUOHAIBHBIC PSI/IBL.
Paznen 12. 'apmonnueckuii aHanus.
Paner @ypee. YpaBHeHuUs
MaTeMaTHIECKOH (PU3UKH.
Paznen 13. Teopus dpyHKIMI
KOMIUIEKCHOW NIEPEMEHHOM:
[IpomexxyTouHnast TeopeTruueckue BOIIPOCHI
B nuddepeHmpoBaHue, YK-1
18 17 aTTecTauus (ycTHO) W THpakTHYECKHE
WHTETPUPOBAHUE, BHIYETHI. OIIK-1
JK3aMeH 3aaHus (IMMCbMEHHO)
Paznen 14. Onepanronnoe Tectuposanue
ucunciaenue. [IpeodpazoBanue
Peoop (KOMIIBIOTEpHBIE TEXHOIOTUH)
Jlannaca. Ilpumenenue
npeoOpa3zoBanust Jlamnaca st
peutenust quddepeHnnanTbHbIX
YPaBHEHUH.
Pasnen 15. OcHOBBI MATEMATUUECKOTO
MOJICITUPOBAHIS. ATIIIPOKCHMAITHS
GyHKITUH.
IV cemectp
1 ) Texymumii Tema: «KomOuHaTOpHKa, anredpa VK-1 Jomaiunee 3aganue
KOHTPOJIb cOOBITHIN - MHUCHMEHHO
0 OIIK-1
Texymumii VK-1 Kontponpnas padora
2 2 Yt Tewma: «KomOmHATOpHKAY» P p
KOHTPOJIb OIIK-1 (TUCHMEHHO)
Texymumii . VK-1 oMalllHee 3aJaHne
3 3 Yt Tema: «CirygaitHbie COOBITHSI A A
KOHTPOJTb OIIK-1 (TMCHMEHHO)
Texymumii . VK-1 oMalllHee 3aJaHne
4 4 Yt Tema: «CiydaiiHble BETUUHHbBD) A A
KOHTPOJIb OIIK-1 (IMCHbMEHHO)
Texymmii . VK-1 KonrtponbHas pabora
5 6 yi Tema: «CiryuaiiHple BeIUYHHBD) P P
KOHTPOJIb OIIK-1 (IMCHbMEHHO)
Texymmii Tema: «3aKoH OOJBIIMX YUCEIL. YK-1
6 8 KoHcnekT (muicsMeHHO)
KOHTPOJIb IleHTpanbpHas npeaeiibHas TeopeMay OIIK-1
7 10 Texymmii Tema: «CiyuaitHpie COOBITHS. YK-1 PacuerHo-Tpaduyeckas padota
KOHTPOJIb CrnyJaiiHple BETUYHHBDY OIlIK-1 Ne 5 (muceMeHHO)
3 12 Texyumii Tema: «Cratuctndeckas o0paboTka VK-1 JloMariHee 3aiaHue
KOHTPOJIb JIaHHBIX» OIIK-1 (TMCHhMEHHO)
9 16 Texyumii Tema: «/IBymMepHbIe ciTydaifHbIe VK-1 JloMariHee 3aiaHue
KOHTPOJIb BEJIUYHHBD) OIIK-1 (IIMCBEMEHHO)
Pasznensr:
Pa3nen 16. luckperHas maTemaTHka:
JIOTHYECKUE UCUUCIICHUS, DIIEMEHTHI
KOMOWHATOPUKH ¥ TEOPUH MHOXKECTB.
Paznen 17. Cny4aiiHbie COOBITHSL.
DneMeHTapHas TEOpPHs BEPOATHOCTEH 1
ee MaTreMaTu4yeckue OcCHOBBI. Cxema
bepnyinu.
PHY N Teoperuueckue BOIIPOCHI
Paznen 18. Cnyualinbie BETUUHHBI.
IIpomexyTouHas . (ycTHO) U MpaKTHYECKue
3aKoHBI pacrpeeeH s CTydaiHbIX YK-1
10 17 aTTecTanus — 3a1aHus (TTMCEMEHHO)
BEJIMYUH, UX YUCJIOBbHIE OIIK-1
3a4eT TectupoBanue

XapaKTePUCTHKHU. 3aKOH OOJIBIITUX
YHCEIL.

Pasnen 19. JIsymepHas ciyvaiiHas
BEJIMYIHA.

Pazpnen 20. MaremaTuueckast
cratucTuka. CTaTUCTUYECKUE METOIbI
00pabOTKU 3KCIIEPUMEHTAIBHBIX
JAHHBIX U IPUHSATHS PEIICHHM.
DJeMEHTHI TEOPHH KOPPEISLnii.

(KOMIBIOTEpHBIE TEXHOJIOTHH)




IIporpaMma KOHTPOJILHO-OLIEHOYHBIX MEPONPUATHI

3a04Has popMa 00y4yeHHs

HaumenoBanue
OOBEKT KOHTPOIIS Kon HanmvenoBanme
KOHTPOJIBHO- HHAMKATOPA
Ne | Hemens (TmoHsTHE/TEM/pa3en u T.J. OIIEHOYHOTO Cpe/ICTBA
OIIEHOYHOTO JOCTHKEHHUST
JHCLMITHHBI) (dopma nposenenna™)
MepOHpI/IﬂTI/Iﬂ KOMIICTCHIINH
Kype 1, ceccus 1
. N YK.1.1,
1 Koncnekr Tema: «CBoiicTBa onpeaenurenein, IMACbMCHHO
OIlK.1.4
Tema: «BBenenue B MaTeMaTHUYCCKUI VK.1.1,
2 Koncmekr NUCbMEHHO
aHaJIN3» OIIK.1.4
Tema: «O030p rpa@UKOB K CBOHCTB VK.1.1
3 Koncmexr p rpad . ’ MMUCBbMEHHO
OCHOBHBIX 3JICMCHTAPHBIX (YHKITHID OIIK.1.4
KontponsHas Tema: «OmeMeHTHI BEKTOPHOU anreOphl VK.1.1,
4 y [MUCEMEHHO
pabota Nel 1 aHAJIUTUIECKOM TEOMETPHI OIlK.1.4
Paznensr:
Paznen 1. JIuneitnas anreOpa:
MaTpPHIIBI, ONPEACTHTEIH, CHCTEMBI
JIMHEHHBIX anreOpandecKux Teopernueckue BOIIPOCEI
TpoMexyTouHas YPaBHEHH, METObI UX PELICHHUS. (ycTHO) ¥ MpPaKTHYCCKHE
Paszen 2. DeMeHTHI BEKTOPHOIA YK-1 3a/1anusl (MIMCEMEHHO)
5 17 aTTecTalus —
anreOpsl. OIIK-1 TectupoBanue
aqet Paznen 3. AHanuTudeckasi reoMeTpust (KOMIBIOTEPHBIC
Ha TUIOCKOCTH U B TIPOCTPAHCTBE. TEXHOJIOTHH)
Paznen 4. Beenenue B
MaTeMaTHICCKHUH aHAIH3. DIIEMEHTBI
TeoprH (HYHKIIUH OJTHOM MTEPEeMEHHOM.
Kype 1, ceccus 2
Tema: «OcHOBHasI TeopeMa areopsl. VK.1.1,
6 Koncnexr . . MMUCbMEHHO
Paznoxxenue npobeii Ha pocTeuiue» OIIK.1.4
Tema: «MHTErpaIbHOE UCUUCTICHHE
. KouTponbHas o pv . VK.1.1, IHCBMEHHO
HKIIMH OJTHOM IMepeMEHHOM.
pabota Ne2 Y P OIlK.1.4
OyHKIIUI HECKOJIBKUX MEPEMEHHBIX
KontpoinbHas Tema: «Iuddepennuanbaeie VK.1.1,
8 P bbep MMCHMEHHO
pabota Ne3 YPaBHEHHUS U CUCTEMBD» OIlK.1.4
Tema: «UucaeHHBIC METOIBI PEIICHUS VK1
9 Koucrmexr b depeHnnanbHBIX YPaBHEHHN U OHI.( 1 ;1 MHACbMEHHO
cHUCTEMY o
Paznensi:
Paznen 5. luddepennmansuoe
ucuuciicHue QyHKIMHA OJHON
TICPEMEHHOU. Teoperudeckue BOIIPOCHI
MpomesyTosas gawen S I}I<0Mnne1<cm)1e quca. (YCTHO) ¥ TpaKTHYECKHe
0 asfien 7. MHTErpatbHOE HCUnCIeHe VK-1 3aanst (IHCHMEHHO)
aTTecTauus — (yHKINU OJTHOH ITepeMeHHOH. OIK-1 TectHpoBanHe
JK3aMeH Paznen 8. @yHKIUM HECKOJIBKUX (KOMIIBIOTEPHBIE
TIepEMEHHBIX.
TEXHOJIOTUH)
Paznen 9. luddepennmanpHbie
YpaBHCHHS U CHCTCMBI.
Paznen 10. KpaTHsie, KpuBONMHEITHbIE
HHTETPAJIbI.
Kypc 2, ceccus 1
Tema: «CBoHCTBa PABHOMEPHO VKL
11 Koncnexr CXOIAIIMXCS [TOCIIENOBATEIBHOCTEN OHk 1 ; MMUCBEMEHHO
U pAIOB» o
VK.1.1,
12 KoHcrexr Tewma: «HTerpan @ypoe B [IHCbMEHHO

OIIK.1.4




YPaBHEHHAX MaTeMaTHUECKOM
buzuKm»

13

KouTponbHas
pabota Ned

Tema: «Psagpl. Teopus GyHKIIHI
KOMILIEKCHOU MTepeMEHHOM.
OrnepalmoHHOE UCUHCIICHUE)

YK.1.1,
OIIK.1.4

IINCBbMCHHO

14

Koncnekr

Tema: «BapuanuonHoe
HUCYUCJICHUE U ONTUMAIBHOE
YIIPABJICHHUE)

YK.1.1,
OIIK.1.4

IINCHbMCHHO

15

17

IIpomesxyTouHast
aTTecTanus —
JK3aMeH

Pa3nensr:

Paznen 11. DnemeHnTsI
(yHKIIMOHATIBHOTO aHaM3a. UncaoBbie
U (YHKIHUOHAIBHBIC PSIIBL.

Paznen 12. N'apmonnueckuil ananus.
Paner @ypee. YpaBHeHus
MaTeMaTUIeCKOH (PU3UKH.

Paznen 13. Teopust pyHKImiA
KOMIIJIEKCHOM MEPEMEHHOM:
muddepeHnrpoBaHme,
WHTETPUPOBAHNE, BBIUCTEI.

Pasznen 14. Onepaunonnoe
ncuncienue. [IpeodpasoBanue
Jlannaca. [Ilpumenenue
npeoOpaszoBanus Jlammaca st
peuenust quddepeHuanbHbIX
YPAaBHEHHUH.

Paznen 15. OCHOBBI MAaTEMATHUECKOTO
MOJICTIUPOBAHUS. ANMPOKCUMAIIHSI
GyHKIHH.

YK-1
OIIK-1

TeopeTuueckue BOIIPOCHI
(ycTHO) ¥  TpaKTHYECKHE
3amaHus (TMCbMEHHO)
TectupoBanue
(KOMIIBIOTEpHBIC

TEXHOJIOTHH)

Kype 2, ceccus 2

16

KoHncnekt

Tema: «I'eomeTpuueckas
BEPOSATHOCTB»

VK.1.1,
OIIK.1.4

IIMCHbMCHHO

17

Koncmekr

Tema: «CiyuaiiHbie COOBITHS

VK.1.1,
OIIK.1.4

IIMCHbMCHHO

18

TectupoBanue

Tema: «CiyqaiiHbie COOBITHSI.
CrnyuaiiHble BeTMUHUHBDY

VK.1.1,
OIIK.1.4

KOMIIBIOTCPHBIC
TCXHOJIOTHUHN

19

KouTponbHas
pabota Ne5

Tema: «CiyuaiiHble BEJTMYHHBI.
Crarucrnueckast 00paboTKa TaHHBIX.
DJIeMEHTBI TEOPHU KOPPEISIIHN

VK.1.1,
OIIK.1.4

IIMCBbMCHHO

20

17

[IpomexxyTounast
aTTecTanus —
3a4er

Pasnensr:

Paznen 16. JluckpeTHas MaTeMaTHKa:
JIOTMYECKHE UCUNCIICHUS, YIEMEHTBHI
KOMOWHATOPUKN M TEOPHH MHOXECTB.
Paznen 17. Criydalinbie cOOBITHS.
DeMeHTapHast TCOPHsI BEPOSTHOCTEH U
ee MaTeMaTH4ecKre OCHOBEL. Cxema
bepnyiu.

Pasnen 18. Ciiyualinble BETUUHMHBI.
3aKOHBI PACIIPEICIICHHS CITyIaliHBIX
BEJIMYUH, UX YHACIOBBIC
XapaKTEPUCTUKHU. 3aKOH OOJIBIITNX
9gHCe.

Paznmen 19. JIsymepHas ciryqaiiHas
BEITMYNHA.

Paznen 20. MaremaTndeckas
cratucTuka. CTaTUCTUUECKUE METO/bI
00pabOTKHU FKCIICPUMEHTAIBHBIX
JIAHHBIX ¥ NPUHATHUS PELISHHUH.
OIEeMEHTHI TEOpPUU KOppeNsanuil.

YK-1
OIIK-1

Teopernueckre  BOIPOCHI
(ycTHO) ¥  TpaKTHYECKHE
3a1aHus (TMCEMEHHO)
TectupoBanue
(KOMITBIOTEpHBIE

TEXHOJIOTHH)

*CI)opMa MMPOBEACHUA KOHTPOJIbHO-OUECHOYHOI'O MEPOIPUATHUSA: YCTHO, HUCbMEHHO, KOMIIbIOTEPHBIC TEXHOJIOTUH.




Onucanue nmokasareJieid 1 KpuTepueB OLlEHUBAHUS KOMIIETEHIIHI.
Onucanue NIKaJ OIeHUBaHUSA

KoHTponb KkauecTBa OCBOEHMS JUCUUIUIMHBI BKJIIOYAaeT B ce0s TEKyIIUH KOHTPOIb
YCHEBAaEMOCTH U MPOMEKYTOUHYIO arTecTanuio. TeKylmuil KOHTpPOJb YCIIEBAaEMOCTH U
IIPOMEXYTOUHAsl aTTecTalysl oOydaroluxcs MPOBOJATCS B LENSAX YCTAaHOBJIEHUS COOTBETCTBUS
JOCTHKEHUM  00yd4arommxcsi MO3TanmHbIM TpeOoBaHUSM 00pa3oBaTeNbHOM MpOrpamMmbl K
pe3yabTataM 00y4deHus: U popMUPOBAHUS KOMITETCHIINH.

Tekymuii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOW BHUJI CUCTEMATHUYECKOW MPOBEPKH 3HAHUI,
YMEHHI, HaBBIKOB OOyyaroumuxcs. 3ajaya TEKYIIEro KOHTPOJI — OINEPATHBHOE U PETYISIPHOE
yOpaBlieHuE y4eOHOW JeATENbHOCThIO OOydYaroIIMXCS Ha OCHOBE OOpaTHOM CBS3M H
KOPPEKTUPOBKU. Pe3ynbTaThl OLIECHUBAHUSI YUUTHIBAIOTCSA B BUJE CPEIHEN OLIEHKU IIPU MPOBEACHUN
MIPOMEXKYTOUYHOM aTTeCTaIUH.

Jns  oneHMBaHUS pe3yAbTaTOB OOyYEHHUS HUCHOJNB3YeTCs 4YeThlpexOalulbHAs —IIKaja:
COTJIMYHOY», «XOPOULIOY», «YIOBIETBOPUTEIHHOY», «HEYIAOBIETBOPUTEIBHO» /WM JBYyXOalabHas
IIKaJA: «3aYTEHO», «HE 3aUTEHO».

[lepeueHb OIICHOYHBIX CpPEICTB, HUCIHOIB3YEMBIX Ui OLEHUBAHUS KOMIIETEHIMI Ha
Pa3IMyYHbIX dTanax ux GOpMHUPOBAHUS, a TAKXKE KpaTKas XapaKTEPUCTHKA 3TUX CPEJCTB IPHUBEIEHBI

B Ta0IHULE.

HaumenoBaHue IIpencraBnenue
Ne|  ouenounoro Kparkas xapakTepucTrka OlleHOYHOTO CPEe/ICTBA OLIEHOYHOTO
cpencTBa cpencta B POC
CpezncTBo JUIsi IPOBEPKH yMEHHI IPUMEHSTH MOJy4YeHHbIe 3HaHus | KoMIuiekTsl 3aiaHuii uist
PacuetHo- [0 3apaHee ONpEJNEeNICHHOW METOJHUKE JJIsi PelIeHHs 33/ad WIM | BBIIOJHEHUS PacueTHO-
1 | rpaduueckas 3aJ[aHuii 10 pa3zieny JUCIHUIUINHEL. rpadguyeckux padbot 1o
pabota (PT'P) Moxker OBITh HCIIONB30BAaHO IUISI OLCHKH 3HAHWW, YMEHHM, | TeMaM/pa3jienaM
HABBIKOB U (WJIM) OTBITA JCSITEIHHOCTH O0YJAFOIIUXCS JUCTUTUTAHBL
CpencTBo Ui MPOBEPKH YMEHHUI MPUMEHSATH MOTy9IeHHbIE 3HaHUS | KOMIUIEKTHI 3aqaHuid 1y
[0 3apaHee OMNpENCICHHONH METOMUKE Ul PEIICHHs 3aiad WU | BBITOJHCHHS JOMAITHIX
2 i;ﬁ;ﬁ:?ﬁ?’) 3a/laHui 10 OTIENBbHON TeMe pa3fielia AUCLUILINHBI. 3aJaHUN 110
MoxeTr OBITh WCIIONB30BAaHO [UIi OLCHKH 3HAHWW, YMEHWH, | TeMam/pa3jienaM
HABBIKOB U OTBITA JCSITEIHHOCTH 00YJarOIINXCS JICTIUTUTAHBL
CpencTBo MPOBEPKH YMEHHU MPUMEHSATH TTOTyYCHHBIC 3HAHUS JUTS KOMIICKTb KOHTPOTbHBIX
3 KoHnTponbHas PCILICHNs 3a]1a1 ONIPE/IETICHHOTO THIIA 1O TEME M pasjieny. | sanasmit o Teman
pabota (KP) MoskeT OBITh HCIOJB30BAHO I OIEHKH 3HAHUA U yMEHHH
JTUCHUTUTAHBI
o0yyJarommxcs
CpenctBo,  mosBoisiomiee  (GopmMupoBaTh M OLICHHMBATh
crocoOHOCTh 00ydaromerocss K BOCIPHUATHIO, OOOOMICHHIO U
TeMbl  KOHCHEKTOB IO

4 | KoHcriekt

aHanu3y nHdopmanum.
Moser OBITh HCIOJB30BaHO IS OLCHKH 3HAHWH M yMEHHH
oOygaromuxcs

JUCHUITIIINHC

5 | CobecenoBanue

CpeacTBO KOHTPOJISL Ha MPAKTUYECKOM 3aHSITHH, OpraHU30BaHHOE
KaK cIelnuaigbHas Oecema mperojaBarels ¢ oOydJaromuMmcs Ha
TEMBI, CBSI3aHHBIE C U3yYaeMOM TUCUUIUIMHOM, U pacCYMTaHHOE Ha
BBLICHEHUE O0beMa 3HAHHH OOYYAOLIEToCs 10 ONPEACICHHOMY
paszeny, TeMe, mpoodiieMe U T.11.

MoskeT OBITh UCTIOIH30BAHO JJIsI OIICHKH 3HAHUHM 00YJaroIuXCst

Bormpocs! no
TeMam/paszaenam
JUCLUIUINHBI

6 | 3auer

CpencTBo, MO3BOJSIONIEE OLEHUTH 3HAHWS, YMEHHS, HABBIKOB H
(wm) ombITa AEATENTFHOCTH 00YYAIOIIEToCs IO AUCIUITIIIHE.
MoskeT OBITh HWCIIOJIB30BAHO JUIS OIEHKM 3HAHWHA, YMEHUH,
HAaBBIKOB M (MJIN) OTBITA JESITEIHHOCTH O0YJArOIINXCS

IIepedeHb TEOPETUUECKUX
BOIIPOCOB U MIPAKTUIECKUX
3amaHui (OMIIETOB) K
3a4eTy

7 | Dx3ameH

CpencTBo, MO3BOJSIONIEE OLEHUTH 3HAHWS, YMEHHS, HABBIKOB H
(wm) omBITa AEATENTFHOCTH 00YYAIOIIEerocs 0 AUCIUITIIIHE.
MoxeT OBITH HCIIONB30BAHO JJIsI OLEHKM 3HAaHWH, YMEHWH,
HaBBIKOB U (MJIM) ONBITA ISSTEIbHOCTH 00Y4aIOINXCsl

IIepedeHb TEOPETUUECKUX
BOIIPOCOB ¥ MPAKTHYECKUX
3a7aHuii (OUIeTOB) K
9K3aMEHY




KpuTtepuu u mkajbl OHeHUBAHUSI KOMIIETEHIHI B pe3y/ibTaTe U3yYeHUs JMCHUILIMHBI IPH

NMPOBEeJAEeHUM MMPOMEKYTOYHOM aTTecTAlIMU B (pOpMe IK3aMeHa.
IlIkana oneHUBaHUS YPOBHS OCBOCHHSI KOMIIETEHIIM

IIxane! OLIECHUBAHUS

Kpurepun oneHnBanus

YpoBeHb
OCBOCHHUS
KOMITETEHIIUHN

KOTJIUYHO»

OOyyaronuiicsi NMPaBWJIbHO OTBETWJI Ha TEOPETHYECKHE BOIIPOCHI.
[lokazan ominMyHBIE 3HaHUS B paMKax Y4eOHOro Marepuasia.
[IpaBUIIbHO BBHIMOJHWII HpakTH4ecKue 3aaanus. [lokazan oTiIMUHbBIE
YMEHHS M BJIaJCHUs] HaBBIKAMHU [TPUMEHEHHS TTOJyYCHHBIX 3HAHUH U
YMEHHH TpH pEUIeHWH 3afad B paMKax ydeOHOro MaTepuaia.
OTBeTHI Ha BCE JIONOTHUTEIbHBIE BOIPOCHI

Bricokuit

«XOPOIIOY

OOyuatommiicss ¢ HEOOJIBIIUMH HETOYHOCTSIMH OTBETHJI HA
TEOpeTHYEeCKUe BONPOCHL. [lokaszam xopomme 3HAaHHS B paMKax
yaeOHOoro Mareprana. C HEOOJNBIIUMH HETOYHOCTSMU BBHITTOJHIIT
npakTHdeckue 3amaHus. [lokasanm Xopolne yMEHHsS W BIIaJCHUS
HAaBBIKAMHM TIPUMEHEHUS IOJTYYCHHBIX 3HAaHMUH M YMCHUH HpH
peuieHuH 3agad B paMKax ydeOHoro wmarepuana. OTBETHN Ha
OOJILIINHCTBO JOTIOJIHUTCIIbHBIX BOIIPOCOB

bazoBrrit

«YHOBJICTBOPUTCIILHO
»

OOyuaronuiicss ¢ CyIIECTBEHHBIMH HETOYHOCTSMU OTBETWJI Ha
TEOpeTHYEeCKHe BOMPOChl. [10Ka3an ya0BICTBOPUTEIbHBIC 3HAHUS B
pamkax yueOHOro Mmartepuana. C CYIIECTBCHHBIMA HETOYHOCTSIMU
BBIMOJIHWI TIPAKTHUECKUE 3ajaHus. [lokasan yJOBICTBOPUTEIILHBIC
YMEHHUS ¥ BJIaJICHUS] HABBIKAMHU MMPUMCHEHHS TOJNYYCHHBIX 3HAHUNA U
YMEHHI TpH pElIeHuH 3a7ad B paMKax ydeOHOro marepuana.
JlonmycTuin MHOTO HETOYHOCTEH MpPU OTBETE€ HA JOMOJHHUTEIbHBIC
BOITPOCHI

MuHuManbLHBIN

«HCYAOBJICTBOPUTCJIb
HO»

OOyuaronuiicst IpH OTBETE HA TEOPETHYECKHE BOMPOCH M IIPH
BBIIIOJTHEHUN  TIPAKTUYECKUX  3aJaHUil  IPOJEMOHCTPUPOBAT
HEJIOCTATOYHBIH ypOBEHb 3HAHWH M yMEHHH IIPU PELICHHH 3aj1ad B
pamkax ydeOHoro marepuana. Ilpu oTBeTax Ha JOMOJHUTEIBHBIC
BOIPOCHI OBUIO AOMYIIEHO MHOKECTBO HEMPAaBUIbHBIX OTBETOB

KoMmnerenmuu
HE
c(hopMUPOBAHEI

KpuTtepun u mkaJjbl oueHMBaHUs Pe3y/JbTATOB 00y4YeHUs NPHU NPOBeAeHUN

3a4eTa/IK3aMeHa B (popMe TeCTHPOBAHHS

TectupoBanue
[IIkana olleHUBaHUS Kpurepuu oneHnBanus
OOyuaronuiicst BepHo otBeTHa Ha 90 — 100 % TecTOBBIX 3aaHuil TpH
«OTIUIHON»
MPOXO0X/ICHUN TECTUPOBAHUS
OOyuaronuiicst BepHO oTBeTHa Ha 80 — 89 % TecTOBBIX 3amaHuii TpH
«XOPOLIOY

MPOXOKACHUU TECTUPOBAHUA

«YHOOBJICTBOPUTCIILHO»

MMPOXOKACHNU TECTUPOBAHUSA

OOyuaronuiicst BepHO oTBeTHA Ha 70 — 79 % TecTOBBIX 3alaHuii TpU

«HE YAOBJICTBOPUTCIIHHOY

MMPOXOKACHNU TECTUPOBAHUA

OOyuaronuiicst BepHO OoTBeTWII Ha 69 % M MeHee TeCTOBBIX 33JaHHUi TpH

Kpurtepnu u mkajbl OHeHUBAHUSI KOMIIETEHIUI B pe3y/ibTaTe U3y4YeHUs JMCHUILIMHBI IPH

NMPOBEJACHUM MPOMEKYTOYHOM aTTecTaluu B (popme 3auera.
IlIkajia oneHMBaHKMsl YPOBHS OCBOCHUSI KOMIIETCH UM

YpoBeHb
IlIkans! olleHUBaHUS Kpurepuu oneHnBaHus OCBOCHHA
KOMIIETEHI]
uu
OOyuaronuiicss TpaBUJILHO OTBETUJ HAa TEOPETUYECKHE
Bonpockl. [loka3an OTIWYHBIE 3HAHKS B paMKaxX y4eOHOTO
«OTIIMYHOY «3a4TEHO» marepuana. [IpaBWIbHO  BBINIOJIHWI  TpakTU4Yeckue | Bpicokuit
3agaHus. [loka3zanm OTJIMYHBIE YMEHHS W BJIAJICHUS
HaBbIKAMU NPUMEHEHMsI MOJYUYEHHBIX 3HaHMM M yMEHHH




«XOpomo»

«YyHOOBJICTBOPUTCIILHO
»

Inpyu peleHun 3aJa4 B paMKax y‘l€6HOF0 MaTtepuaja.
OTBETHII Ha BCE JAOHOJIHUTEIIbHBIC BOIIPOCHI

OOyuaronuiicst ¢ HeOOIBIIUMH HETOYHOCTSIMH OTBETHII Ha
TeopeTHyeckue Bompockl. [lokaszanm Xopolune 3HaHHS B
pamkax  y4yeOHoro  wmarepuana. C  HeOONBIINMH
HETOYHOCTSIMM ~ BBIIIOJIHWI ~ NPAKTHYECKUE  3aJaHusl.
[Tokazan xopomme yMeHHS U BIAJACHHS HaBBIKAMH
NPUMEHEHNS TIONYYCHHBIX 3HAaHWH W YMEHHH TIpH
pemeHnn 3a1ad B paMKax ydeOHoro marepuana. OTBeTHII
Ha OOJIPIIMHCTBO JOTOJHHUTEIBHBIX BOIPOCOB

bazoBbiit

OOyuvatonuiicss ¢  CYIIECTBEHHBIMH  HETOYHOCTSIMHU
OTBETWJII HA  TeopeTHdeckue  Bompochl.  [lokasan
Y/IOBICTBOPHUTENbHBIC 3HAHUSI B paMKax y4eOHOro
marepuana. C CylneCTBEHHBIMU HETOUYHOCTSIMH BBITTOJTHIUI
MpaKkTU4eCKue 3amaHus. I[lokasan yIO0BICTBOPUTEIHHBIC
YMCHUS U BJIAJICHUS HABBIKAMH MPUMCHEHUS MOJTYyYCHHBIX
3HAHUI U YMCHUI MIPY PEIICHUY 3a/1a4 B paMKax y4eOHOTo
MaTepuaia. J[omycTuin MHOTO HETOYHOCTEH NpU OTBETE Ha
JTOTIOJTHUTEJBHBIC BOIIPOCHI

Munumainib
HBIN

«HCYAOBJICTBOPUTCIIb
HO»

«HEC 3a4YTCHO»

OOyuatromuiics Ipu OTBETE HAa TEOPETHUUYECKHE BONPOCH! U
npH BBITIOJTHCHHH MPaKTUYECKUX 3agaHui
NPOAEMOHCTPUPOBAT HEJOCTATOYHBIA YPOBEHb 3HAHHU H
YMEHHIl TpH pEIleHWH 3amad B paMKaX y4eOHOro
Mmarepuana. [Ipy oTBeTaXx Ha JONONHHUTEIBHBIC BOIPOCHI
OBLIO JOMYIICHO MHOKECTBO HEIPABUIILHEIX OTBETOB

Komnerenn
ust
HE
chopmup
OBaHa

KpuTepun u mkaJjipl OeHUBaHNUS Pe3y/JbTATOB 00y4YeHUs MPHU NMPOBeAeHUN

TEKYIIEro KOHTPOJIA YCIIEBACEMOCTH

PacuerHo-rpaduueckas padora (PT'P)

IlIkana oneHUBaHUS

Kputepuu oneHuBanus

OO0Oy4JarolHiics MOJTHOCTHIO U NMPABMIIBHO BBITIOMHKI 3aaanue PI'P. [Tokaszan oriauyHbie
3HaHU, YMEHUA U BJa/ICHUS HaBbIKaMU IPUMEHEHHUs UX IPU PELICHUH 337]a4 B paMKax

«OTIHUYIHOY
yCBOGHHOTo yueOHoro matepuana. PI'P odopmiena akkypaTHO M B COOTBETCTBUH C
IPeIbSBISICMBIMHI TPEOOBAHUIMHU
OOyuatommiicss BRIONHUN 3amanue PI'P ¢ HeOompmmmu HertouHocTsmu. [lokazan
«XOpOTIOY XOpOIIIHEe 3HAHWS, YMEHHUS U BIAJCHNS HABBIKAMHU IIPUMEHEHUS MX NPU PEIICHAH 33134

B paMKax YCBOSHHOTO yueOHoro marepuana. Ecte HenocTatku B opopmiiennu PI'P

«YAOBJICTBOPUTCIILHO»

OOyuatommiicst BemonHWI 3amganue PI'P ¢ cymectBeHHbIME HeTouHOCTsIMH. [lokazan
YJOBJIETBOPUTENIbHBIE 3HAHUS, YMEHHUSI M BJIAJI€HUS HABbIKAMU NMPUMEHEHUSI UX IPHU
pelIeHNH 3a/1a4 B paMKax YCBOSHHOTO ydeOHoro Mmarepuana. KauectBo odopmiieHHs
PI'P umeert HenocTaTO4YHbBIM YPOBEHD

«HCYIOBJIETBOPUTECIILHO»

ITpu Bemonaennn PI'P oOyvaromuiicss MpoaeMOHCTPUPOBAT HEJOCTATOUHBIN YPOBEHb
3HAHWW, YMEHUW W BJIAaJICHUSI MU TPU PEIIEHUH 3a7ad B paMKaX YCBOSHHOTO y4eOHOTOo
Marepuana

JlomamHee 3aganue ([13)

IIIxana oneHUBaHM

Kpurepuu oneHnBaHuS

OOyuaronuiicss TOJHOCTPIO W TMPABWJIBHO BBITIONHWI 3ajaHue. llokazan OTIMYHBIE

«OTIHUYIHOY 3HAHWSI, YMEHUS U BJIaJICHUs HaBbIKaMU MPUMEHEHUS UX TIPH PEIICHUH 3a/1a4 B PaMKax
YCBOGHHOTO YUe€OHOT0 MaTepraia
OOyuaronuiicst BEITIOTHWII 3aJ[aHie C HEOOIBIIMMH HETOYHOCTSIMU. [lokazan xoporiue
«XOPOTIIOY 3HAHWsSI, YMEHUS U BJIaJICHNS HaBbIKaMU MPUMEHEHHS UX TIPY PEIICHUH 3a/1a4 B PaMKax

YCBOCHHOT'O y4eOHOr0 MaTepHaia

«YAOBJICTBOPUTCIILHO»

OOyuaronmuiicss BBITIONHWI 3aJaHi€ C CYHIECTBEHHBIMH HETOYHOCTSAMH. Ilokazai
YIOBJIETBOPUTEIIbHBIE 3HAHUSA, YMEHHS W BIJIAJICHHsS HABBIKAMU NPUMEHEHHS UX IPHU
pelICHUN 3329 B paMKaX YCBOSHHOTO YYeOHOTO MaTepralia

«HCYAOBJICTBOPUTCIBHO»

[Tpu BemonHenun M/13 obyyaromuiics: mpoeMOHCTPUPOBAJ HEJOCTATOYHBIH YPOBEHb
3HaHMH, yMEHHUH U BIIAJEHUsI UMH IIPU PEIICHNH 33124 B paMKaxX YCBOEHHOTO y4eOHOTO
MaTepuana




Kontponbnas padota (K)

[IIxana oneHUBaHUS

Kpurepuu oneHnBanus

[MosHOE pacKphITHE TEMbI, YKa3aHHE TOYHBIX HA3BAaHUU W OIMpEACICHH, IPaBUIbHAS
(hopMynHpOBKa TIOHATHH W KATETOPH, MPHBEICHHI BCE HEOOXOAWMBIC (POPMYJIBI,

COTIMIHON»
COOTBETCTBYIOIIAsl CTATHCTHKA W T.N., BCE 3a/IaHHs BBIMOJHEHBI BEpHO (BCe 3aja4u
pENICHBI MPaBUIIHHO)

HemoctaroyHo MOMHOE PpacKpbITHE TEMbI, OJHA-JBE HECYIICCTBEHHbIC OIIMOKA B
OTIPE/ICTICHUH TIOHSATHI M KaTeropuii, B Gopmysax, CTATUCTUYECKUX AAHHBIX U T. IL,
«XOPOLIO KapIHHAILHO HE MEHSIONIUE CyTh U3JIOKCHNUS, HATMYNE HE3HAYUTEILHOTO KOINYECTBA

TrpaMMaTUYCCKUX u CTHJIMCTUYCCKUX 0HII/I6OK, OJJHa-aBC
TNOTPCIIHOCTU PU BBINOJIHCHUN 3aJaHUI UK B PEeUICHUAX 3aaa4

HECYIICCTBCHHBIC

«YHOBJICTBOPUTCIILHO»

OtBetr OTpaxacT JIUIIb o61uee HalpaBJICHUC H3JIOKCHHA JICKIIMOHHOI'O MaTrepuaja,
Hanuuhe Ooliee JABYX HCECYHICCTBCHHBLIX HJIHU OHHOﬁ-ﬂByX CYIIECTBCHHBIX OIIHOOK B
OIIpEACICHUN MOHATUH U KaTeFOpHﬁ, q)opMynax, CTaTUCTHYCCKHUX JaHHBIX M T. II.;
0OJIBIIOE  KOJIMYECTBO TpaMMATUYCCKUX U CTUWIMCTHYCCKUX OIHI/I60K, OJIHA-ABEC
CYIIECTBECHHBLIC OIIHOKHU IIPpU BBITOJTHCHUUN 3aJlaHUM WU B pCHICHHUAX 3ada4

«HCYAOBJICTBOPUTECIILHO»

OO0yuaronuiicss JeMOHCTPHUPYET cllaboe MOHMMaHUe MPOrpaMMHOTO Marepuana. Tema
HE packpelTa, 0Oojee IBYX CYHIECTBEHHBIX OINMOOK B OIPEACICHUM IOHATHH U
KaTeropuii, B (hopMynax, CTATUCTHIECKUX AAHHBIX, P BBIIOJIHECHUN 3aJaHUH MU B
pELIeHUSX 3a/1a4, HAINIUE TPaMMaTHIECKUX M CTHIMCTHIECKUX OMIMOOK H JIp.

Hert orBera. He OBLIO MOMBITKH BEITIOJIHUTE 3aJaHUE

Koncniekt

IIIxana oneHuBaHM

Kpurepuu onieHMBaHUs

«OTIIUYHO»

Koncrexkr monHbli. B KOHCekTHpyeMOM MaTepHuaje BBIACJICHAa IJIaBHas U
BTOpOCTerneHHass MH(opManus. YCTaHOBJIEHA JIOTHYECKasi CBSA3b MEXIy JJIEMEHTaMHU
KOHCIIEKTUPYEMOT0 Marepuaina. J[aHbl OIpEIeNIeHUs OCHOBHBIX IOHSTHHA; OCHOBHBIC
(opMyIiBl TIpHUBE/ICHBI C BHIBOJIOM, JiaHa TeoMeTpuyecKas wntocTpanus. [IpuBeneHs
IpUMEpBI

«XOopomo»

Koncrexkt monHbIi. B KOHCekTMpyeMOM MaTepHuajie BBIJeNeHa TJaBHasi U
BTOpOCTENEHHass HH(OpMaIUs. Y CTaHOBJICHA HE B TIOJIHOM O0OBEME JIOTHUYECKas! CBSI3b
MEXKIy 2JIEMEHTaMHM KOHCHEKTHPYEMOro MaTepHana. JaHsl onpeneneHHs OCHOBHBIX
MOHATHH; OCHOBHBIC (OPMYJBI TIPUBEACHBI 0€3 BBIBOAA, YACTHYHO JaHa
reoMeTpudecKkas miuoctpanus. IIpuMeps! IpuUBeIeHbl YACTHYHO

«YHAOBJICTBOPUTCIILHO»

Koncnekr He monHelidi. B koHCHEKTHpyeMOM MaTepHane HE BBIIEICHA IJIaBHAsA H
BTOpOcTeneHHast nHpopmaiys. He ycTaHOBIeHa JIorHYecKas CBS3b MEXK/Ty JJIEMEHTaMHU
KOHCIIEKTUPYEMOI0 MaTepHaina. JlaHbl ONpeneneHus OCHOBHBIX MOHSTHN; OCHOBHBIE
(opMynBl TpuBeAEHB! 0e3 BBIBOJA, HET T€OMETpHUYecKod mumocTpauuu. [Ipumeps:
OTCYTCTBYIOT

CHCYIOBJIETBOPUTECIHLHO»

Koncmexr He YAOBJIETBOPACT HU OJHOMY U3 KPUTEPUCB, MTPUBCACHHBIX BLIIIIC

CoOecenoBanue

IIIxana oneHuBaHUs

Kputepuii oneHku

«OTIIUYHO»

«XOpOoLo»

«YIOBJIETBOPUTEIHHO

OtBeTbl Ha  TIOCTaBJIIEHHbIE  BOIPOCHl  H3JIAralOTCs  JIOTHYHO,
MOCIIEIOBATENbHO M HE TPeOYIOT JOMOJHUTENbHBIX TosicHeHu#. [lonHo
PACKPBIBAOTCA MNPHUYUHHO-CICACTBCHHBIC CBIA3UM MCKAY SABJICHUAMU U
coOpTisiMH.  JlemaroTcss  00OCHOBaHHBIE BBIBOABL. JleMOHCTpUpyeTcs
3HaHMe  HeoOXxomumoi  TepMmuHoNoruu.  CoONOAaTCS  HOPMBI
JIUTEPATYPHOH peuH.

OTBeTHl Ha MOCTaBJICHHBIE BOIPOCH M3JIAararloTCsl CUCTEMAaTH3UPOBAHO U
nocienoBaTenbHO.  Marepuan — u3naraeTcs  yBEpeHHO.  PackpbITh
MIPUYNHHO-CIICICTBEHHBIE CBSI3M MEXJy SBICHHAMH M COOBITHSMU.
JleMOHCTpHUpyeTCsl yMEHUE aHAIM3UpPOBAaTh MAaTEpHal, OJHAKO HE BCE
BBIBOJIBI HOCSAT apryMEHTHPOBAaHHBIA M JJOKA3aTeJIbHBIH XapakTep.
Co0uroatoTcst HOPMBI JINTEPATYPHOM peyn.

«3a4YTCHO»

JlomyckaroTcst HapyLeHHs B MOCIIEA0BAaTEIbHOCTH M3NokeHHs. Henonano
PacKpBIBAlOTCSl IPUUUHHO-CIEACTBEHHBIE CBSI3M MEXIY SBICHUSAMU H
COOBITHSIMHA.  JIeMOHCTPHPYIOTCS. TIOBEPXHOCTHBIE 3HAHHS  BOIIPOCa,
HMEIOTCS 3aTPyOHEHHs C BbIBOJaMHU. JlomyckaroTcs HapylleHHs HOPM
JIMTEPATYPHOH pedn.

CHCYIOBJICTBOPUTECIHLHO»

«HEC

MaTepHan n3jgaracrcsa HENOCICO0BATCIIHHO, C6I/IB‘H/IBO, HC TIIPEACTABIIACT




[ITkana oueHUBaHUS Kpurepuii onenku

3a4T€HO» | ONpEeAETICHHOM CHCTeMBbl 3HaHUIl Mo aucnumInHe. He packpeiBaroTCs
MIPUYNHHO-CIICACTBEHHBIE CBS3U MEXIY SBICHUAMH W coObiTusiMu. He
MIPOBOJUTCS aHaIN3. BEIBOABI OTCYTCTBYIOT. OTBETHI Ha IONOJIHUTEIbHbBIE
BOIPOCHI  OTCYTCTBYIOT. VIMEIOTCSI 3aMeTHBIE HapyLICHHS HOPM
JIUTEepPaTypHOU peyH.

TectupoBanue
[IIxana olleHUBaHUS Kpurepuu orieHuBaHUs
O6yuarouiuiicst BepHo otBeTus1 Ha 90 — 100 % TecToBBIX 3aAaHUN
«OTIHYHO»
MIPH IPOXOKJICHUH TECTUPOBAHUS
O6yuaroniuiicst BepHo otBeTrI Ha 80 — 89 % TecTOBBIX 3amaHuit
«XOPOILIOY» «3aYTEHO»

IIPU IPOXO’KACHUHU TECTUPOBAHUS
OG6yuaroniuiicst BepHo otBeTUI Ha 70 — 79 % TecTOBBIX 3alaHui
IIPU IPOXO’KACHUU TECTUPOBAHUS
«He OOyuatonuiics BepHO OTBeTHN Ha 69 % U MeHee TECTOBBIX

«HEC 3a4YTCHO» o
YAOBJICTBOPUTCIILHO» 3aJIaHUU IIPU NPOXOKACHUU TECTUPOBAHUA

«YHOBJICTBOPUTCIILHO»

3. TunoBble KOHTPOJILHBbIE 32IaHUS MJIM MHbIE MaTePUAJIbI, HEOOX0AUMbIe
JJI51 OLleHKH 3HAHM, YMEHM i, HABBIKOB M (MJIM) ONbITA JAeSITeJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 32IaHUSI PacyeTHO-TpaguyecKkux padoor
Bapuantet PI'P (30 BapuaHToB 1O KaXAOH TEeME) BBUIOKEHBI B  3JIEKTPOHHOU
uHpopMannoHHo-o0pa3oBarenbHoil cpene Upl'YIIC, noctymHoit oOyuaromemycs uepe3 ero
JUYHBIN KaOMHET.
Hwxe npuBeneHsl o0pasibl TUIIOBBIX BapMAHTOB pacyeTHO-rpaduyeckux paboT Mo TeMawm,
IIPEelyCMOTPEHHBIM paboyeil mporpaMmon.

OO6pa3zern THIIOBOTO BapuaHTa pacueTHO-Tpaduueckoit padboTer Ne 1
1o Teme «BekTopHas anredpa. AHaJIMTHYECKasi TeOMeTPHs»
1. BekTopHas anreopa.

1. 1. Tlo BexTOpam a / u b—> MOCTPOUTH BEKTOPBI d + b;da-b;3d-2b.

1.2. Haiitn 2 -ii+47i° +1 w |2+ ii)x (i — 27f) i|=6, (mii)=60°.

, ecim || =

1
g s
1. 3. Yupoctuts: @) Gx (b +2¢)+¢x(d—2¢);
6) 2(G +7)-k =37 -(k+j)—(k +1)*;
6) 2( + J)xk +3i x(k+ ) —(k +i)x(k +1).
1. 4. Jlansl BEKTOpBI: d = (1; -2; 7/), b =(3; 5 4), ¢ =(a; 0; 2), d=(a;4-2)ualb, ¢ld.
OnpenenuTs: a) KOOPAUHATHI BEKTOPOB &, b, &, d ;
6) Tp,f,ecnn g =2d+d, f=b-¢;
6) HATIPABJISIFOIIME KOCHHYCBI BEKTOpA d ;
2) KOMIUTaHApHBI JIU BEKTOPHI a, b, C ;

—

0) opT BekTopa d .
1. 5. Cunel f,=4i +3j -2k, f,=i+, nupunoxkenst Kk Ttouke A(0;1;2). Haiitu moment
PaBHOJEHCTBYIOIIEH ATUX CUII OTHOCUTEIBHO TOUKH O(0; —1; 0).
1. 6. Haiitu paGoty, coBepmaemyto cunoii F = (4; —1; 0) 1pu NepeMelieHnn MaTepHaIbHOM TOUKH
u3 nonoxenus A(0; 1; 2) B monoxenue B(0; —4;2).



1. 7. Mansl xoopaunats! BepmmuH mupamunst A4,(0;—4;3), 4,(7;3;0), A4;(-12;3), A4,(3;0;2).
Cnenatb yepTex U HaiiTu: a) anuHy pedpa A4 4, ;

6) yron mexny peopamu 4 A, u A4 A, ;

6) uowanb rpauu A A, A ;

2) 00beM MTUPAMUJIBL;

0) IUTMHY BBICOTHI, OITYIIIECHHOH U3 BEPIIUHBI A, .

1. 8. Ha Bektopax d =2i —4j u b =i +8j NOCTPOeH napajienorpaMm. Hall T miomas, yrisl u

JUTMHBI TUAroOHaJiel 3Toro mapasiesorpamMmma. CuenaTh YepTex.
1. 9. Hansl Touku A(1; —2; 3), B(0;1;2), C(1;—1;1), D(-1;2;1).

Onpenenuts: a) AB-CD; 0) ACxDA; 8) EEEL
2) KOOpAWHATBI TOUKHU M, fensiei oTpe30K AD B OTHOIICHUH % =3;

0) nexat i1 Touku A, B, C, D B 0JHOM IITIOCKOCTH;
e) wiomanab AABC, ero yribl v JUIMHY MEIMaHbI, IIPOBEICHHOMN K cTOpoHE AB.

2. AnasuTnyeckasi reomerpus (B 3agauyax 2.1 — 2.10 nmocTpouts JUHUM).

2. 1. CocTaBuTh ypaBHEHHUE MIPSMOU, MPOXOIAIIEH Yepe3 TOUKy M (2,3) nepneHANKYISIPHO BEKTOPY
n = (-1,1). [lpuBeCcTH MOIYYEHHOE yPaBHEHHE K OOLIEMY BUILY M C YIJIOBBIM KO3()(DHUIMEHTOM.

2. 2. CoctaBUTh ypaBHEHHE MPSMOM, MPOXoIALIei uepe3 a8e Touku M; (1,-2), M> (-4,5). 3anucatb
of1Iee 1 mapaMeTpu4eckue ypaBHEHHUS ATOH MPSIMOH.

2. 3. 3anucarh ypaBHEHHE HpPSIMOMU, Mpoxoxsiei depe3 Touky M (1;-2) ¢ 3aaHHBIM yTJIOBBIM
kodpunmentom x=2. [IpuBecTn MOIydYEeHHOE ypaBHEHHE K OOIIEMY BHUJY U B OTPE3Kax Ha OCAX.
2. 4. 3anucarh ypaBHEHUE MNPSIMOM, 3Has OTpe3ku a = 8, ¢ = 9, orcekaemble Ha ocsx Ox u Oy
COOTBETCTBEHHO. [IpHBecTH TOIYy4YeHHOE ypaBHEHHE K BUAY C YIJIOBBIM KOX(PQPUIMEHTOM U K
HOPMaJIbHOMY BH]1Y.

2. 5. OnpenenuTh TOUYKYU NepecedyeHus npsmon  2x - 3y — 12 = () ¢ KOOpAUHATHBIMU OCSIMH.

2. 6. CocTaBUTh ypaBHEHUE OMCCEKTPUCHI YIJla MEXIY OpAMbIMU X - 7y + 5 = 0, 5x+ 5y — 3 =0,
CMEKHOT'O C YTJIOM, COJIEPKAIUM Hayaio KOOpAUHAT.

2. 7. BBIYMCINUTB AJIMHY NEPIEHANKYJIIApa, OMYIIEHHOTO U3 BEPIIMHBI B Ha Meinany, IpOBEIEHHYO
u3 BepumHbl C A ABC: A(-10;-13), B(-2,;3), C(2;1).

2. 8. 3anucaTh KAHOHMYECKHUE YPaBHEHHUsI DJIIMIICA M TUTIEpOOIT TIO IaHHBIM montyocsiM a=2, b=1. Onpexnenuts
AKCIEHTPUCUTETHI, KOOPAMHATHI (DOKYCOB, YPaBHEHHS JUPEKTPIC.
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2. 9. Ilo panHOMy mapameTpy p = " 3anyMcaTh KAaHOHWYECKHME YpaBHEHMs mapadod,

CUMMETPUYHBIX OTHOCHUTENbHO oce Ox m Oy, HaWTHM TOYKM HUX mepeceueHus. OnpenenuTsb
KOOpJMHAThl (POKYCOB U YpaBHEHUSI TUPEKTPHUC.
2.10. IlpuBecTtn ypaBHEHHE JTUHUM BTOPOTO MOpsIKa X* — 8Xy + 7y* = -9 K KaHOHMYECKOMY BHIY.
BbIssICHUTB THUIT TUHUH.
2. 11. IlocTpouTk TENO, OTPAaHUYEHHOE MIOBEPXHOCTIMMU:

a)x>+y?+722=81, x*+y*=16, z >0.

0)4z=12-x>-y?, Z2=x>+y~.

OOpa3zer THIIOBOTO BapuaHTa pacueTHO-rpadpuueckoil padbotsr Ne 2
1o teme « MHTerpajbHoe ncunciaeHue GyHKIMU OHOM NepeMeHHOoi»

1. BerurcnuTh miIoma s miockoi GUrypel, orpaHUuYeHHOMN JIMHUSAMU:



[ ] x2+y2:8,y:x?;
o x=4J2cos’t, y=2/2sin’t,x=2(x>2);
* p=1+cosg.

2. HaiiTu nnuHy 1yru KpUBOM:

e y=Incosx, Oﬁxﬁg;

o x=8ar’, y=3a(2t* —t*), y>0;

e p=ap,0<@p<2r,a>0.

3. Bopruucnute 00beM Tena, 00pa3oBaHHOTO BpamleHHEM BOKpYr ocu OX IUIOCKOH (DUTYpBI,

OrpaHUYCHHOU JINHUAMH ) = —x? +5x—6, y=0.

4. BpuucinTh HeCOOCTBEHHBIE I/IHTel"pa.]'IBI WIH I/ICCJ‘IGI[OBaTB UX CXOJUMOCTB!

i dx box—1 © e } sin* x
0

Ya-x7)?

f—dx; ——dx .

—.[o x*+4x+9 -1 %/x_ X

OOpa3zer THIIOBOTO BapuaHTa pacuyeTHO-Tpaduueckoit padbotsr Ne 3
1o Teme «Psiib»

1. HccnenoBarb CXOAMMOCTD psifa:

5 n+2 2n—1 = 3 = n’ -
27— Z( j iB) X5 D XT M) (=)' —.
) n= 1n(n 3) ) n=l1 3n+2 ) n=1(2n—1)2 )n=18l’l3 +1 ) nz=:l( ) 31’14—1
© 2" (x-1)"
2. Haiitu 06;1acTh CXOAMMOCTH CTEIIEHHOTO psija 2—2
n=l n
© x2n
3. Haiitu cymMMy cTeneHHoOro psjia X (|x|<1), IIPUMEHSASI TEOPEMY O IOWICHHOM
n=l N

Qg QepeHIIMPOBAHUY UM TEOPEMY O IOWIEHHOM MHTEIPUPOBAHHH.

4. Paznoxuth QyrKmmio f(x)=+v4—x? B pax Makiopera. Yka3aTh pagiyc CXOJUMOCTH.
.3

5. BpauCHUTL Sin Z ¢ Tou”ocThio 10 0,001.

6. Boerumcnuts InS npubmmkéHHO, OrpaHUYMBIIKCH IEPBBIMU TPEMS YICHAMH Pa3JI0KCHHUS.

0.5
7. Bbluucnuts | e > dx NpUOIMKEHHO, OTPAHMUUBIIMCH EPBBIMU TPEMS WIEHAMH
0

pa3IoKeHusl.

8. Haiitu pa3noxeHue B CTENEHHOM psja  pemieHus aud@epeHuaiIbHOr0  ypaBHEHUs
y'=y> —5x, y(O) =2 . OrpaHHYUTHCS YETHIPHMSI, HEPABHBIMH HYJITIO WICHAMH Ps/Ia.

9. Pasnoxuts B psig Oypee 3amannyro Gpyaknuo f(x)=x—1, (— 2;2).

10. PaznoxuTts B psig @ypbe QyHKIHIO, 3a;[e;HHy10 rpadudecku

)N

2]y
N

OO6pazen TUIIOBOTO BapHaHTa pacueTHoO-rpaduyeckoit pabotel Ne 4
1o Teme «OnepanuoOHHOEe HCUYHCIEHU e



1. Haiita opuruHa mo 3aJaHHOMY U300paXKEHHIO:

4p+5 ) 6 2p+3
(p=2)(p* +4p+5) p(p* +6p+5)
2. Haiitm pemenue muddepeHIManb,HOTO ypaBHEHUS V'+y=6e’,  YIOBICTBOPSIONICE

yenousam 1(0)=3, /(0)=1.
3. Pemmts cucremy nuddepeHInaIbHbIX ypaBHEHU]:

X=x+3y+2,
, x(0)=-1, p0)=2.
y=x-y+l

OO6pa3zer; TUIIOBOTO BapuaHTa pacueTHO-Tpaduueckoi padoTel Ne 5
1o reMe «Ciay4yaiinbie co0biTHs. Ciry4aiiHble BeJJMYUHbD)

1. Cryuaiinblie cOObITHS.
1.1. B naprtuu u3 15 uznenuii 12 crannaptasl. KakoBa BEpOsATHOCTH TOTO, YTO:

a) 0/IHa Hay1a4dy BbIOpaHHAas JeTalb cTaHaapTHa?

0) U3 IByX HayJady B3STHIX JeTaleill OJJHa CTaHIApTHA, pyras  HecTaHgapTHa?
1.2. B 6noke conepxkutcs 24 namibl, oJHa OTKa3aia. HeucnpaBHOCTh OTHICKUBAETCS TTOOUYEPETHOM
3aMeHoll. HaliTu BeposSTHOCTH TOro, YTO HEUCHPABHOCTh OyJeT yCTpaHEHa He 0ojee 4yeM Ipu
MEPBBIX TPEX MOMBITKAX.
1.3. C mepBoro aBromMara mocrtymnaer Ha coopky 80% neraneit, co Broporo — 20%. Ha nepsom
aBTOMare Opak coctasiseT 1%, Ha Bropom — 4%. Haiitu BepoATHOCTb TOTO, YTO:

a) Hay/1auy B3siTas JIeTajlb CTaHJapTHA;

0) OpakoBaHHas JIeTajlb C IEPBOrO aBTOMATA.
1.4. B mara3zus Bouuio 6 mokynaresueil, BEpOSITHOCTb COBEPIIMTH MOKYIKY JJIsl KaXJA0ro U3 HUX
paBna 0,2. HaifTu BepOosSITHOCTb TOTO, UTO:

a) 4 U3 HUX coBepLIaT OKYIKH;

0) He MeHee 4-X COBepIIAT MOKYIKH.

2. CiyvaiiHble BeTHYHHBI.
2.1 lana HenpepbIBHAS ClydaiiHas Beu4InHa X:
0, x<0
Fix)={ cx,0<x<05
1, x>05
Haiitu: a) koadurment «c»;
0) GYHKIHNIO IUIOTHOCTH BEPOSITHOCTH f(X);
B) IapaMeTpbl paclpeieeHHUs;
I') BEPOSITHOCTh TOTO, 4TO X MpUMET 3HaueHue oouplie 0.3;
1) TOCTPOUTH rpadpuku f(x) u F(x).

2.2 Bpemsi paboThl 3JIEMEHTa pPACHpeesieHO MO IOKa3aTebHOMY 3aKOHY C MaTeMaTH4eCKUM
oxkunanuem 200 u. HaiiTu BeposITHOCTH TOTO, YTO XOTS OBl OJAMH U3 TpPEX DJIEMEHTOB
npopabotaet He MeHee 300 yacoB U CpeTHEKBAPATHIECKOE OTKIIOHEHHUE.

2.3. BepoATHOCTB nomnajgaHus B 1€k IPU OJHOM BbIcTpelie paBHa 0.7. Halitu psn pacnpeneneHus

qucia MoMaJaHui pu 5 BBICTPENax U XapaKTePUCTHKH pacIipeleIeHusl.

2.4. JlnameTp MIapUKOB, U3TOTOBJIEHHBIX aBTOMATOM, HOPMaJbHO pacmpeseneH ¢ a = 3 (MM), 6 =
0,2 (Mm). KakoBa BepOsITHOCTB TOTO, UTO TUAMETP Hay/ady B3STOrO IIAPHUKA OTIUYACTCS OT «d
» Ha BeIMuuHy He Oonee 0.3 MM.

3.2 TunoBbie KOHTPOJIbHBIE 3aJaHUS 1151 IPOBEeIeHNSI KOHTPOJBHBIX padoT

Hwxe mpuBeneHbl oOpa3iibl TUIOBBIX BapHAHTOB KOHTPOJBHBIX PabOT, MpPeryCMOTPEHHBIX
paboueit mporpaMMoOi TUCIIUTUTHHBI



OO6pa3zer THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
no TeMe «KomIiekcHbIe YHCIa»

[Ipenen AUTENbHOCTH KOHTPOJIS — 20 MUHYT.
[Ipensiaraemoe KOJIMUECTBO 3a1aHUM — 3 3a7aHUsI.
H300pa3ute reomerpudecku: z; = 2+3i,z, =421, z3 =1-3i,z, = 2i.
2. Haiiti TpuronomeTpudeckyto Gopmy zs.
o I
3. Bpmucaute —+—.
Zy Iy
O6pazel THIOBOTO BapHaHTa KOHTPOJILHON pabOThI
1o Teme «CucTeMbl JTHHEHHBIX aJIredpanyecKux ypaBHeHuUi»

[Tpenen nnuTenpbHOCTH KOHTPOIIs — 20 MUHYT.
[Ipennaraemoe KoJU4ECTBO 3alaHuil — | 3agaHue.
1. Pemuts cucremy metogamu Kpamepa u ['aycca

Sx+8y—z=-7,
x+2y+3z=1,
2x-3y+2z=09.

OO6pazel TUIOBOIO BapHaHTa KOHTPOJIbHON pabOThI
10 TEME «JIEeMEHTbl BEKTOPHOM aJIreOpbD)
[Ipenen nUTENbHOCTH KOHTPOJIA — 45 MUHYT.
[Ipennaraemoe KOITUYECTBO 3aaHMi — 3 3a1aHUS.
1. Hansl Bepurunsl mupamunbl A( 2; 1; 8), B(6; 5;2), C(4;5;7), D(9; 4;10). Haiitu:
a) yron Mexay pedpamu AB u AC;
0) utomank rpanu ABC;
B) 00beM rupamuibl ABCD.
2. Tlpu Kakux 3HAUYEHUSIX MAPaMETPOB (X U [ BEKTOPHI aub:
a) KOJUTMHEAPHBL, €Clu a = (a;7:—4),b = (2; :2) ;
6) OPTOrOHAJBHBL, €clU g = (—1;;8), b = (9;3;—1).
3. Haiitu:
a) paboTy cuibl F =3i+ j—k 10  IepEeMENIEHHIO MO MPAMOil MaTepHabHOH TOYKU M3
nonoxxenuss A( 2;-2; 1) B monoxenue B( 6; 5; 2);
0) BeIMYMHY U HAaIpaBJIeHHE MOMEHTA CHIbl F = 3i + j — k, IPHJIOKEeHHOMH B Touke A( 2;-2; 1)
OTHOCUTENBbHO Touku B( 6; 5; 2).

OO0pazel TUIIOBOTO BapUaHTa KOHTPOJIbHONU padOThI
110 TEME «AHAJIMTHYECKAS reOMEeTPHs Ha IVIOCKOCTH H B IPOCTPAHCTBE)»
[Ipenen nurenbHOCTH KOHTPOIIS — 30 MUHYT.
[Ipennaraemoe Koau4ecTBO 3a0aHuil — 1 3agaHue.
1. Nana nupamuna A;424344 c BepuHamu B Toukax A;(3,1,4), A2(-1,6,1), A3(-1,1,6), A4(0,4,-1).
Haiitu: a) umny pebpa A;142;

b) yron mexnay pedpamu 414> u A1A4;

C) yroa Mexay peopom A ;A4 v rpanbio 414243,

d) mnomans rpanu 414243,

€) 00beM TUPAMU/IBI;

f) ypaBHenue npsmoit A;4>;

g) YpaBHEHUE MIOCKOCTU A 1A243;



h) ypaBHEHUE BBICOTHI, OMYIIEHHON U3 BEPITUHBI A4 Ha TpaHb A1A42A43.

O6pazel THIIOBOTO BapHaHTa KOHTPOJIHHON pabOThI
o teMe «IIpeaenbny
[Ipenen pnutenbHOCTH KOHTPOJSA — 20 MUHYT.
[IpemtaraemMoe KOJIMYECTBO 3a1aHUM — 5 3aJaHUM.

3 2 2
) - 2
1y fm 3x3 5x2+ : 2) Im 2x2+3x+1;xO:_1’xO:2;
X—>002x” +5x° —x x—>x02x +5x+3
1= . X
ot ST T 0 g i (22 5)
x—)xo Sx 3 X —> oo\ X~
fim —33x_22 :
X—>005x" +2x° -3

O06pazel TUIOBOIO BapHaHTa KOHTPOJIbHON pabOThI
1o teme «/{u¢pdepenunpoBanne pyHKIUI 0JHOM NepeMEeHHOD)
[Ipenen nurenpHOCTH KOHTPOIIS — 20 MUHYT.
[Ipenyiaraemoe KoJIM4YECTBO 3alaHUM — 6 3a1aHUi.

y=x?Vl1-x>.

—

2. :ﬂ'
ex
o) 2/5
3. y=(x_5+2x—3x2——j
X
4. y=3mIm*(2x+sin?3x).
coszx 2
5. y=(e 3 +3)".
6. y=e(cos3t+2sin3t), '(0)—?

OO6pa3zern THIIOBOTO BapHaHTa KOHTPOJIBbHOM paboThI
o teme « MHTerpupoBanye pyHKIUHM OHOM NepeMeHHO»
[Ipenen nUTENbHOCTH KOHTPOIIS — 15 MUHYT.
[Ipemyiaraemoe KOIMUECTBO 3a1aHu — 3 3aJaHUH.

Haiitu naTerpas:
2x

1. j x2(7—3x3)5dx; 2. Jcos(9x+4)dx; 3. I e—dx;

V10—e*

O06pazel THIOBOTO BapHaHTa KOHTPOJIbHON pabOThI
1o TeMe «OnpenesieHHbINH HHTETPaI»
[Ipenen nurenbHOCTH KOHTPOJIA — 20 MUHYT.
[Ipennaraemoe KOIM4ECTBO 3aJaHUM — 2 3a1aHuUs.

. . X
1. BBIYHCIIHTE IUIOMAb TUIOCKOH (QUTYpPBI, OTPAHHMYEHHOH THHAAME: X~ + y* =8, y = —;

2. Haiitu nnuHy nyru KpuBoil: y =Incosx, 0 <x < % ;

O6pazel THIOBOTO BapHaHTa KOHTPOJIbHON pabOThI
1o TeMe «@YHKIMHM HECKOJIbKHMX NepeMeHHbIX)



[Ipenen gnutenbHOCTH KOHTPOJA — 20 MUHYT.
[Ipemyiaraemoe KOIMYECTBO 3a1aHUI — 3 3aaHUS.

1. Jlana pynxmms  z=-——2 . Tlokasats, 4to 1oz 1oz _ z

(xz—yz)s. xox yoy y2.
2. Haiitu npubnmkeHHoe 3HaueHre QyHKIMN z =3x? +2xy B Touke A(1.02, 1.96).
3. Haiiti 5KcTpeMyMBl QyHKIUH z = x> + xy+ y° —6x—9y.

O6pazel THIOBOTO BapHaHTa KOHTPOJILHON pabOThI
o Teme «/Audpepennuanbubie ypaBHeHHs EPBOT0 MOPSIKA
[Ipenen qnuTeIbHOCTH KOHTPOJSA — 15 MUHYT.
[Ipemyiaraemoe KOJIMUYECTBO 3a1aHUi — 3 3a4aHUsL.
Pemnts nuddepenimanbubie ypaBHEHHS IEPBOTO MOPSIIKA:

1) J1=y?dx+ y1-x*dy =0;

2) »2 427y =xp's D =1;

3) ¥ -=x y()=1;
2x

O06pazel TUIOBOIO BapHaHTa KOHTPOJIbHON pabOThI
1o TeMe «JInHeliHbIe HeoAHOPOAHBIE T (depeHIHATbHbIE YPABHEHHUD)
[Ipenen nurenbHOCTH KOHTPOIIS — 20 MUHYT.
[Ipemiaraemoe KOJIMYECTBO 3alaHUM — 2 3a/1aHUs.
Pemmmts muddepennmansubie ypaBHEHUS
l.y"—7y'—8y=3e";
2.9 429"y =4x?,

OOpa3ser THIIOBOTO BapHaHTa KOHTPOJIbHOM paboThI
1o reMe «Cucremsl AuddepeHINANbHBIX YPABHEHUID)
[Ipenen nurenpsHOCTH KOHTPOIIs — 20 MUHYT.
[Ipemaraemoe KoM4ecTBO 3aaHuil — 1 3amanue.
Pemmmte cucremy nuHeiHbIX AU(QepeHInanbHbIX YPaBHEHUH ¢ TOCTOSIHHBIMU KO3 duumenTamu:

dy, _

P V=M

dy, '
—= =4y +

o )

O6pazel THIOBOTO BapHaHTa KOHTPOJIbHON pabOThI
1o TeMe «UncsoBpie psiagbD
[Ipenen nurenbHOCTH KOHTPOJIA — 15 MUHYT.
[IpennaraemMoe KOIU4ECTBO 3aJaHUM — 2 3a1aHUs.
1. MccnenoBaTh CXOOUMOCTB PSIJIOB:

6 9 14 21 = (1)
—+=+—=+—+.; O .
2 22 23 0t )51311—2

OO6pa3zer THIIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o TeMe «PyHKIMOHAIbHbIE PAIbI»
[Ipenen nurenpHOCTH KOHTPOIIs — 20 MUHYT.



—

SOW

[IpennaraeMoe KOJUYECTBO 3aJaHUI — 2 3a1aHUS.

5 © (3n —2)(x—3)"
I.H D I Y PO R
alTH UHTEPBaJ CXOIMMOCTH psija nZ::l (n+ 1)2 e

2. Paznoxuts B psn Teiinopa no crenensm (x-1) dynknuioo  y = 1

N

O6pazel THIOBOTO BapHaHTa KOHTPOJIHHON pabOThI
o teme «UccieoBanue Ha AHAJTUTHYHOCTH QYHKIMH KOMILIEKCHOTO IIepeMEeHHOI0»
[Ipenen pnurenbHOCTH KOHTPOJsA — 10 MUHYT.

[Ipennaraemoe Koau4ecTBO 3aaHuil — 1 3aganue.
zZ —Zz
e +e o
. Jloka3aTb aHaIMTUYHOCTh QYHKIUU f(z) = — Y HaliTH ee IIPOU3BOIHYIO.

OOpa3ser THIIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o teme « MHTerpupoBanyne PyHKIUN KOMILIEKCHOM IepeMeHHOo»
IIpenen murenpHOCTH KOHTPOII — 30 MUHYT.
[Ipemyiaraemoe KOJIMYECTBO 3a1aHUi — 3 3aJaHUsI.

Brruucnurhs uHTErpan I(Z+Re Z)dZ, rae L — pyra mapabonel x = y2 or Touku z; =0 10 TOuKM
L

z, =4+ 2i.
COS z
Ucnons3ys uHTerpanbHyio Gopmyiy Ko, BBIMUCINT HHTEIPATL: | s—dz, L |Z| =1.
L Z
dZ it
Hcnonb3ys TeopeMy O BBIYETAX, BBIYMCIHTD HHTETPAT: § , L: z=4+4e".

L(z—l)(z—3)(z+2)

OO6pa3zer; TUIIOBOTO BapuaHTa KOHTPOJILHON pabOThI
1o Teme «OnepanuoHHOe UCHUCTIEHHE)
[Ipenen nnUTeNnbHOCTH KOHTPOJIA — 15 MUHYT.
[Ipemaraemoe KoMueCcTBO 3a1aHuil — 1 3amanue.

Haiitu pemenune quddepeHuanbHOro ypaBHeHus 1" — ' =¢2, yIOBJIETBOPAIOIIEE YCIOBUIM:
y(0)=0, y'(0)=1.

OOpa3zen THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
o reMe «KomOuHaTopuka»
IIpenen nurenpsHOCTH KOHTPOIIs — 20 MUHYT.
[Ipemyiaraemoe KoIMUECTBO 3alaHui — 4 3a7aHUsI.
. CxonpKuMH crioco0amMM Ha NEPBEHCTBE MUpa 1O (HyTOOTy MOTYT pacipeAeIuTbCs MeAaIH, eCiu
B (pMHAJIBHOW YacTH UTparoT 24 KOMaH/bI?
. B CKONBKHUX TOUKaX MEpeceKaroTCsl AUArOHAIN BBIITYKJIOTO IE€CATUYTOJIBHUKA, €CIIM HUKaKue TpU
U3 HUX HE MEpPEeCceKaroTCsl B OJHON Touke?
. CKOJBKO pa3iIMyYHBIX «CIOB» MOKHO COCTaBUTh U3 CJIOBA «MaTeMaTHKa»?
. CTtyneHty HEOOXOAMMO claTh TpU DSK3aMeHa Ha NpPOTsDKeHUH cemu JHei. CKoJbKuMu
croco6amMu 3T0 MOXHO czenatb? CKOJBKMMHU crocoOamMu MOXHO pazmecTuTh 100 KHIKEK Ha
nonke?

O6pazel THIOBOTO BapHaHTa KOHTPOJIbHON pabOThI
1o TeMe «Ciy4aiiHbie COOBITHS
[Ipenen nurenbHOCTH KOHTPOJIA — 30 MUHYT.
[IpemyiaraeMoe KOJIMYECTBO 3aJaHUM — 5 3aJaHUMN.



—

B ypue 7 Genbix m 5 kpacHbIX mapoB. KakoBa BEpOATHOCTH TOTO, YTO Cpeau HayJady

BBIHYTBIX 6 11apoB OyaeT 4 Genbix u 2 KpacHbIX?

2. Tpwu crpenka chenany Mo OJHOMY BBICTpely B MulleHb. KakoBa BepOSITHOCTH TOTO, UYTO B
MUILEHb TOMajIM POBHO JABE MYJIM, €CIM BEPOSITHOCTH IOMAJaHUs KaXKIbIM CTPEJIKOM
cootBeTcTBeHHO paBHa 0.5, 0.7, 0.8?

3. 30% wu3genuii, MOCTYMAIOMIMX B Mara3uH, M3rOTOBJIEHO B arenbe Nel, ocTaibHbIE
M3rOTOBJICHBI Ha MIBEHHBIX (habpukax. BeposTHOCTh OBITH M3/EIHEM BBICOKOIO KauecTBa
JUISL U37eNus, W3rOTOBJIEHHOro B atenbe, paBHa 0.9, mus ocrampubix (.8, Kakoa
BEPOATHOCTb, YTO KYIUJICHHOE H3/e/Iie OTIMYHOT0 KaueCTBa U3TOTOBJICHO B aTesibe Nel?

4. Yepe3 copTUpOBOYHYIO TOpPKY B cyTku mpoxoaut 6000 BaronoB. Yactora mMOsIBICHUS
BaroHoB Ha3HaueHus Nel paBHa 0.2. Ckoibko BaroHoB Ha3HaueHUs1 Nel B CyTKU IPOXOJUT B
CPEIHEM Uepe3 COPTUPOBOUHYIO TOPKY?

5. IlpousBoauTcs BBICTpPEN MO BpALIAIOIICHCS KPYyroBOM MUILIEHH, B KOTOPOW 3aKpallleHbl JBa

cextopa ¢ yriom 30°. KakoBa BepoATHOCTD MOMAJaHuUs B 3aKPaIIEHHYIO 061acTh?

OO6pa3zern THIOBOTO BapHaHTa KOHTPOJIBHOU pabOoThI
1o Teme «Ciry4aiiHble BeJINYNHbD)
[Ipenen nurenbHOCTH KOHTPOIIS — 20 MUHYT.
IIpemyiaraemoe KOJIMYECTBO 3alaHUM — 3 3a1aHus.

1. Tlpu BeITaunBanuM 601TOB HabIrOMaeTcs B cpeqHeM 10% Opaka. MOXKHO 11 OBITh YBEPEHHBIM,
yT0 B maptuu U3 400 60JITOB OKaXKeTcst ToIHBIMU Oojiee 299 601TOB?

2. Asrobaza oOcmyxuBaer 8 mpeanpusaTHii. OT KaXIOro W3 HUX 3asBKa HAa MAIIMHY MOXET
NOCTYNUTh ¢ BeposTHOCThIO 0.6. HaliTu 3akoH pacrpeneneHust ciaydaiHoi BeauuuHbl X —
Yuclia 3a8BOK U €ro napaMeTphbl.

3. OnpenenuTh BEPOATHOCTh TOTO, YTO HOPMAJBHO pacHpeiesieHHas BeJMYMHAa X MpPU YeThIpex

HCIBITaHUAX POBHO 2 pa3a IpUMET 3HaueHHe B MHTepBajie oT 158 no 168, ecnu usBecTHo, 4TO a
=168, 6=5.5.

3.3 TunoBble 3aJaHNSA 10 HAMUCAHUIO KOHCIIEKTA

TeMbl KOHCTIEKTOB, IPETYCMOTPEHHBIX paboyeil MporpaMMoi TUCIUITITMHBL:
1. «CBoiicTBa ONpeaeTUTENCH.
VYyeOnas nureparypa: IIucemennbiii [I.T. Koncnekr nekumii mo Bwicmied MaremaTuke. M.:
Atipuc npecc, 2014.
2. «0O030p rpadMKOB U CBOMCTB OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITUID».
VYuebnas nuteparypa: banuna H.B., Cunerosckas T.C. Hauama maremaTnyeckoro aHanausa,
Npxkytcx: UpI'VIIC, 2012-106 c.
3. «OcHoBHas TeopeMa anredpsl. Paznoxenue npodeit Ha mpocTenime.
VYyeOunas nureparypa: [Iucemennsiii [I.T. Koncnekr nekumii mo Bwicmied MaremaTuke. M.:
Atipuc npecc, 2014.
4. «3amMeHa MepeMeHHbIX B KPaTHBIX HHTETpajax».
Vuebnas nuteparypa: IlerpsikoBa E.A., AnexceeBa T.JI. KpaTHble U KpuUBOJUHEHHBIC
unTerpaisl: yuel. [Tocooue. Upkytck: UpI'VIIC, 2008.
5. «3akoH Oonmpmmx unceln. LleHTpanbHas mpeaenbHas TeopeMay.
VYuebnas nureparypa: I'mypman B.E. Teopus BeposTHOCTEH M MaremaThyeckas CTaTUCTHKA!
yue0. mocodue. M.: Boicmr. mik., 2003.

3.4 IlepedyeHb TeOPEeTHYECKHUX BONIPOCOB K 3a4eTy
Paznen 16. JluckpeTHas mMareMaTHKa: JIOTHUECKHE HCUYMUCICHUS, DJIEMEHThl KOMOMHATOPUKU H

TEOPUU MHOKECTB.
16.1 Ilpeamet Teopuu BeposiTHOCTEN. DiieMeHThl KoMOMHaTOpHuKH. bynesa anrebpa



Pazgen 17. CnydaitHbpie cOOBITHSA. DJeMEHTapHash TEOpPHs BEPOSTHOCTEH M €€ MaTeMaTH4YECKHE
ocHOBBI. Cxema bepnymn.

17.1 Cny4aifHbple COOBITHS: ompeneiieHre, KiaccupuKkamms, ASHCTBUS HAll CydalHbIMUA. AnreOpa
COOBITHI U €e OCHOBHBIE 3aKOHBI.

17.2 PaznuyHble TOAXOABI K OMNPEICICHUIO BEPOSATHOCTH COOBITHHA. YacToTa COOBITHIA.
Knaccuueckoe, CTaTUCTUYECKOE OIPEAEICHUE BEPOSTHOCTH. ['eoMeTpuueckas BepOSTHOCTD.
CaolicTBa BEpOSITHOCTH.

17.3 CoBMecTHBIC 1 HECOBMECTHBIE COOBITHA. TeopeMbl CII0KEHUS BEPOSITHOCTEH.

17.4 YciioBHast BEpOSTHOCTh. 3aBUCUMBIC H HE3aBUCUMBIC COOBITHS. TeopeMbl YMHOKEHUS.

17.5 ®opmyina nonHoi BeposaTHocTH. Popmyiibl baiieca.

17.6 BeposITHOCTD MOSIBJIICHUSI XOTSI OB OJTHOTO COOBITHS.

17.7 IlocnenoBaTrenbHOCTh HE3aBUCHMBIX HcnbiTaHuil  bepnymnu. ®opmyna  beprymum.
[Ipenensubie Teopembl B cxeme bepnymnu: ¢dopmyna Ilyaccona, jokainbHas W HMHTErpajbHas
Teopembl Myaspa-Jlannaca. Coiicta ¢ynkmuii ['aycca u Jlamnaca.

17.8 HauBeposiTHE#IIIEe YNCII0 HACTYIIJICHUST COOBITHH.

Paznen 18. Cnyuaiinple BenU4MHBI. 3aKOHBI paclpeieiieHusl ClydallHbIX BEJIUYMH, UX YHUCIIOBBIE
XapaKTePUCTUKHU. 3aKOH OOJIBIINX YUCEIL.

18.1 Cnyuaiinele BenuuuHbl (CB) nuckperHble u HenpepbiBHbIe. DOPMBI 3aKOHA paclpeaeacHus
IUCKpeTHON ciydaiiHoil BenwuuHbl ([ICB): psin u MHOTOYTrOJbHHK pacmpeneneHus, (QyHKIus
pacnpeseneHus, aHaIUTUYeCKoe 3ajaHue. DopMbl 3aKOHA PpacCHpPElIElCHUs] HENPEPbIBHOM
ciyuaiinoit BennuuHbl (HCB): hyHKIIMU U MITOTHOCTH pacipe/iesieH s, UX CMBICT, CBOWCTBA.

18.2 OcHoBHbIE uMclIOBbIE XapakTepuctuku CB: Moma, meamaHa, MaTeMaTHYECKOE OXKHIaHHE,
nucnepcusi. MIX cBoicTBa, BEIYMCIUTENbHBIE (POPMYJIIbI, CTATUCTUYECKUNA U MEXAHUYECKHI CMBICIL.
BepositHocTs CB npuHATH KOHKPETHOE 3HAUEHUE U 110NIACTh B UHTEPBAJL.

18.3 Knaccuueckue 3akoHbl pacmpenenenus JICB: Ounomuanbubiii, [lyaccoHa (3akoH peakux
ABJICHUN) TEOMETPUYECKOE U  TUIEpreoMeTpuueckoe pacrpeaeneHue. X  ocHoBHbIE
xapakTepucTUKU. [Ipumepsl 3a1a4, NpUBOAAIIMX K YKa3aHHBIM PaclpeaesICHUSIM.

18.4 3akonnl pacnpenenenuss HCB: paBHOMepHOe, MOKa3aTebHOE pachpeneieHne, HOpMaabHbIN
3aKoH pacnpezenenus. OcHOBHbIE XxapakTepucTuku. Cepa MpUMEHUMOCTH yKa3aHHBIX 3aKOHOB.
18.5 BeposTHOCTH momnagaHusi HoOpMabHO pacnpeaeneHHod CB B 3amanHblil uHTEpBai. [IpaBuio
TPEX CUTM.

Pazgen 19. JIsymepHas cimyuaiiHas BeTUYUHA.

19.1 IToHsATHE MHOTOMEPHOHN AMCKPETHOM M HEMPEPBIBHOMN Cily4aiiHON Beau4nHbL. Dopmbl 3a1aHus
3aKOHA pACOpPENESICHUs] JBYMEPHOW HCKPETHOW CIIy4YalHOW BEJIWYUHBI U €€ COCTaBJISIOIIMX.
OCHOBHBIE XapaKTEPUCTUKH.

19.2  ®yHKIMA pacupeneseHus AByMEpHOU cilydailHON BEJMYUHBI U €€ cBoiicTBa. BeposTHOCTH
MOTaCTh B 33JaHHyl0 00nacTh. IIOTHOCTH pacnpeneneHuss JByMEpPHOM HEeNpepbIBHOM CilydaitHON
BEJIMYUHBI, €€ CBOMCTBA. 3aKOHBI pACIIPEICIICHHs COCTABIAIOMIX. OCHOBHBIE XapaKTEPUCTUKH.

19.3  VYcnoBHBIE 3aKOHBI PACIIPENEICHHS U X XapPAKTEPUCTUKH.

19.4  Tlonstue o xoppensiuroHHON 3aBucuMocTu CB. Koppensaunonusiii MOMEHT, KO3 ULIUEHT
KOPPEJALMH, UX CBOMCTBA. Y CJIOBHSI HE3aBUCUMOCTH CIIy4allHbIX BEJIMYHH.

19.5 Koaddumuent koppensuuu, KOPpEISIMOHHOE OTHOIIEHHWE, WX CBOMCTBA. JluHelHas u
HeNMHeWHas koppemnsuuu. Ouenka TecHOThI cBsizu CB.

19.6 Perpeccun. VYpaBHeHue NMHMM perpeccuu. BulOopouHbli KO3((ULIKMEHT KOoppensuuu,
ypaBHEHUE JIMHEWHOU perpeccun. KoppensiuoHHoe OTHOLIEHUE.

19.7 HopmanbHbIl 3aKOH paclpeAesieHns Ha INTOCKocTH. HopManbHas koppensanus.

Paznmen  20. MaremaTnueckass  craTuctuka.  CTaTUCTHYECKHME  METOAbl  00pabOTKU
AKCIIEPUMEHTAIbHBIX JTAHHBIX U MPUHATHUS PELICHUH. DIEMEHTBI TEOPHUH KOPPETSIUH.

20.1 Ilpenmer MaTemaTH4eckoil cTaTUCTUKU. ['eHepanbHas COBOKYNHOCTb. BbrOopka.
Cratuctuueckuii psja. OMupudeckoe pacnpenenenue. [lomuron u ructorpamMmma.

20.2 YucnoBble XapaKTEPUCTUKU: CpelHEe 3HaueHHue, pazdpoc; MeTojsl uX pacuera. CrocoObl
oT0opa, 0OecrneynBarolue pernpe3eHTaTUBHOCTh BEIOOPKH.



20.3 ToueuHble W UWHTEpPBAJbHBIC OIICHKM IapaMETPOB paCMpeleeHUsT IO BBIOOPKE.
HecmemnieHHOCTb, COCTOSITETBbHOCTh, 3((PEeKTUBHOCTH OIeHKH. JloBepHTeIbHAs BEPOATHOCTH WU
JIOBEPUTEIIbHBIN UHTEPBAIL.

20.4 [loBepuTenbHbIE HMHTEpBAIbl JJIs IApaMETPOB HOPMAIbHO DACIPEAEICHHOW CilydaiiHON
BEJIMYUHBI.

20.5 Craructuyeckas mpoBepka runore3. OmmoOKY MepBOro ¥ BTOPOTroO poja.

20.6 Kputepuii cornacus [lupcona. [IpoBepka runoTessl 0 BUJI€ 3aKOHA pacpeIeSICHUS

3.5 TunoBble TeCTOBbIE 3aJaHUA 10 Pa3jesay/TeMe/TUCHUILIIAHE

TectupoBaHue MPOBOAUTCS MO OKOHYAHUIO U B TEUCHHE roJla MO 3aBEPIICHUI0 M3YUYCHUS
IMCUUIUIMHBL U pasjiena/ TeMbl (KOHTPOJB/IPOBEPKAa OCTATOUHBIX 3HAHUI, YMEHUH, HAaBBIKOB U
(unu) ombiTa AestenbHOcTH). KoMmbroTepHOE TECTHpOBAaHUE OOYyYarOMIMXCS 10 TeMam
MCTOJIB3YETCs MIPH MPOBEACHUH TEKYIIET0 KOHTPOJISI 3HAHUH 00yJaromxcsl.

Tectol popmupyrorcs u3 GoHAa TECTOBBIX 3a/IaHUN IO JUCIUILIUHE.

Tect (megarornueckuii TecT) — 3TO CUCTEMa 3aJIaHU — TECTOBBIX 3a/IaHUM BO3PACTAIOIICH
TpyIHOCTH, crnenuduueckoit ¢Gopmbl, mo3BoisAomas 3PQPEKTUBHO H3MEPUTh YpPOBEHb 3HAHUIA,
YMEHUI, HaBBIKOB U (WUJIM) OMbITA AE€ATEILHOCTH 00yYarOLIUXCSL.

TecroBoe 3amanue (T3) — Bapbupyromascs Mo 3IEMEHTaM COJEP>KaHUS U MO TPYAHOCTH
€IMHMILIA KOHTPOJBHOIO MaTepuana, MHHUMaJbHas COCTABIISIONIAs €AMHUILA  CJIOKHOTO
(cocTaBHOr0) MEAArOrMYECKOro TECTa, MO KOTOPOM HCIBITYEMbI B XOJie BBIMOJIHEHHS TecTa
COBEpIIAET OT/IEIbHOE JEHCTBHE.

®onx  TectoBbIX 3aganmid  (PT3) mnmo jgucoMIUIMHE — 3TO  COBOKYNHOCTH
CUCTEMATU3UPOBAHHBIX JIMAarHOCTUYECKUX 3aJaHul — TecToBbIX 3afaHuil (T3), pazpaboTaHHBIX MO
BCEM TEMAaTUYECKUM pasjieiaM (AMJAKTUYECKUM €IMHHUIAM) JUCHUIUIMHBI  (TPOIIEIIINX
anpoOaIuio, SKCIEePTU3Y, PETUCTPAIIIIO M IMEIOLINX N3BECTHBIE XapAKTEPUCTUKHN) CIIeHU(DUICCKOM
(hopMbI, TO3BOJISIIONICH aBTOMATU3UPOBATH MPOIEyPy KOHTPOJIS.

Tunsl TeCTOBBIX 32/IaHMI:

3T3 — TtecroBoe 3amanue 3akpbiToil GopMmbl (T3 ¢ BBHIOOPOM OAHOrO WM HECKOIBKHX
MIPaBWJIbHBIX OTBETOB);

OT3 — TecroBoe 3ajaHME OTKPHITOM (OpMBI (C KOHCTPYHpPYEMbIM OTBeTOM: T3 ¢ KpaTKuM
pernamenTupyembiM oTBeTOoM (T3 nmononHenus); T3 cBOOOIHOrO M3NMOXKEHUS (C Pa3BEPHYTHIM
OTBETOM B MPOU3BOILHON opme)).

CTpyKTypa TeCTOBbIX MATEPHAJIOB O IMCHHUILIHHE

«MaremaTuka
Tema B XapaxkTepucTrka Konuuectso
Wnpukarop COOTBETCTBUH C CopneprkaTenbHbIH 3TeMEHT COJIEPKATEITHHOTO TECTOBBIX
PII JJIEMEHTa 3ajaHui, Tuisl T3
. 3HaHue
Martpuusl u ZSWCTBUS C HIMH. 6-0T3
OnpenenuTens BTOPOro, 6—3T3
JIuneitnas TPETHETO U B —TO MOPAIKOB, VMeHue 6— OT3
anrebpa: WX cBOMCTBa. Paznoxenue 6-3T3
MaTpHIIHI, OTIpeNIeNUTEIS TI0 CTPOKE
OTIpEJICIIUTEIH, (cTonbiry). O6paTtHas HeiictBue 6—0T3
CUCTEMBI MaTpuIa —
VK-1.1 " pH 6-3T3
JIMHEHHBIX
Ananuzupyer N 3HaHne 6— OT3
anredpandecKux CHCTEMBI THHEHHBIX -
npoOJIEeMHYO o " 6 —3T3
crTyatio YpaBHEHHIA, ypaBHEHHH, OCHOBHBIE -
METOABI HX noHaATHs. Pemenue cucteM n
(sanaay) u peneHus JTUHEHHBIX YPaBHEHUH C 1 Yenne 6-OT3
BBIJICTISIET €€ ’ yp 6—3T3
6a30BBIC HEM3BECTHBIMH METOJIOM
Kpamepa. Permenme TuHeiHBIX HeiicTBre 6_0T3
COCTaBIISIONIHE. crcTem Metonom aveea
HCTEM METOIOM _
Paccmarpusaer A Y 6-313




pasyMyHbIe
BapUAHTHI
peuieHus
POOIEMHO
CHUTYaIlH
(3agaun),
pa3pabartbiBaeT
AITOPUTMBI UX
peanuzanuu

OIIK-1.4 3naetr
OCHOBBI BBICIIEH
MaTEMAaTHUKH,
criocobex
MpeICTaBUTh
MaTeMaTHYECKOe
OITMCaHUE
TIPOIIECCOB,
HCTIONB3YeT
HaBBIKA
MaTeEMaTHYECKOTO
OIMHCaHUI
MOJIETTUPYEMOTO
mporecca
(oObexTa) s
penieHus
WHKXEHEPHBIX
3a1a4

3Hanne

Bexkropsl. JIuneiinsie 6—0T3
oreparyy HajJ BEKTOpaMH B 6 —13T3
TEOMETPUYIECKOI (hopMe.
[Monstue 6a3uca. JlekapToBEI VMeHHE
aﬂeMeHTLE KOODPJMHATHI BEKTOPA, JUIMHA 6- OT3
BEKTOPHOH Y HaIPaBIISIONINE KOCHHYCHI 6-3T3
anreOpsl. BekTopa. CKasipHOE
MPON3BEACHHUE BEKTOPOB, -
BEKTOPHOE M CMEIIAHHOE Heiicraue
TIPOM3BEICHUS HX CBOHCTBA U 6—0T3
KOOPJMHATHOE BBIPAKEHHE. 6-3T3
IIpsiMas Ha MIOCKOCTH. 3HaHue 6—-0T3
Paznuunbie Gpopmsbl 6 —3T3
ypaBHEHHUSI MIPSIMO Ha YMmenue 6—0T3
IUIOCKOCTH. YTOJI MEXKIY 6—3T3
npsMbeIMU. PaccTosHue ot [eiictBue 6—-0T3
TOUKH J10 NPSIMOIL. 6 —3T3
AHanuthyeckas 3HaHue
reOMeTpHS Ha IIpsimas ¥ MIIOCKOCTH B 6-0T3
IOCKOCTH I B MPOCTPAHCTBE. YPanHeHI/ISI 6 —3T3
POCTPAHCTEC. IUIOCKOCTH U TIPSIMOH B
MIPOCTPAHCTBE. YTOJI MEXAY Ymenne 6- OT3
IUIOCKOCTSIMH. YTOJI MEXTY 6-3T3
HPSAMBIMH. YTOJI MEXITY
IPAMOM U IIIOCKOCTBIO. JleiicTBHe
PaccTosiHHE OT TOYKH 710 6 -0T3
TJIOCKOCTH. 6-3T3
Ipenen GpyHKIUH. 3HaHue
OHOCTOPOHHME MIPENEBI. 6—-0T3
BeckoneuHo manblie u 6 —3T3
OeCKOHEUHO OOJIBIITHE
(hyHKIINH, UX CBOHCTBA. YMmenue
OCHOBHBIE TEOPEMBI O 6—0T3
npenenax GyHKIHH. 6—3T3
MaremaTtuueckue
HEOIIPEIEIIEHHOCTH. JHelictBue
3aMmeyarenbHbIE IPEaeIbl. 6—-0T3
AcuMnToThI rpaduka 6—-3T3
dyHKIINN.
3HaHue
HenpepreBHOCTD QyHKINH B 6—-0T3
Touke. OTHOCTOPOHHSA 6—-3T3
HETIPEePHIBHOCTb.
Beenenue B HernpepbIBHOCT QyHKIMH Ha Ymenue
MaTeMaTH4eCKui otpe3ke. HenpepbIBHOCTH 6—0T3
aHaJu3. CIIO)KHOM U 00OpaTHOM 6—3T3
OneMeHTHI Teopuu | (pyHKuMK. HempepsIBHOCT
dbyHKIINH OTHOM dNIeMEHTapHBIX (PyHKIINH. JlelictBue
MEePEMEHHOM. Touku pa3pbiBa QyHKINH, UX 6—-0T3
Kiaccupukanms 6 —-3T3
[TpousBosHas GyHKIMH, ee 3HaHue 6—-0T3
TeOMETPUYECKUN U 6 —3T3
MEXaHUYECKUI CMBICI. Ymenue 6—OT3
Jnddepennmpyemoctsh 6—3T3




(dysknun. CBsI3b MEKIY
TP PepeHIIPYEMOCTHIO H
HETpepHIBHOCTHIO. [IpaBua
T hepeHIIIPOBAHUS
dyukuwmit. [IpousBoanas

Baenenue B 00paTHO QyHKIMH. 5-0T13
MaTeMaThdeckuit | IIpou3BoaHas ciloxHOM JleiicTBHE 5-3T3
aHAIH3. ¢yskMn. Beraucnenne
DJeMEHTHI TEOPHH | MPOU3BOIHBIX OCHOBHBIX
(hyHKIMH 0qHOM AIIEMEHTAPHBIX (YHKIHH.
NIEPEMEHHOM.
JlewcTBHe
Juddepennnan Gpynkunu, ero 6- OT3
Te€OMETPUYECKHI CMBICII. 6_3T3
Y CcnoBus MOHOTOHHOCTH
(yHKIMH. DKCTPEMYMBI
($yHKIMH: HE0OX0IUMOE U 3uaHne
JIOCTaTOYHBIE YCIIOBHSI. 6- OT3
HawnGosnbiree v HanmeHsbIee 6-3T3
3HaYCHMS (PYHKIIMU HA
otpeske. MccnenoBanue
BBIITYKJIOCTH Tpaduka YMmeHue
¢dyrkmun. O6mas cxema 5_0T3
uccien0BaHus PyHKINT 1 51313
MOCTPOCHUS e¢ rpaduka
320
Hroro 160 - OT3
160 —3T3
CtpyKTypa UTOTOBOTO TE€CTA MO AUCIUIUINHE «MaTteMaTuka
Tema B XapakTepHucTuka KomuuecTtso
Wunukarop COOTBETCTBHH C ConepkaTeIbHBIN 3JIEMEHT COJICPKATENBHOTO | TECTOBBIX 3aaHHH,
PIL 9JIEMEHTa tunsl T3
Marpuupsl 1 I1eHCTBHA C 3HaHMe 8§—0T3
HuMU. OnpenenuTenu 8 —3T3
Tuscinas Hopos, 1 CoOCTES. Yene 8013
anredpa: P PAIKOB, ’ 8 —3T3
MaTpHIE A3JI0’KEHUE ONPEJEITUTEIS T10 Teforone
’ cTpoke (cronbiy). ObparHas 8-0T3
OTIPEAEIHUTEIH, MATpHI 8 _3T3
VK-1.1 CHCTe,MH Ny 3HaHHue 8 _ OT3
JIMHEHHBIX Cuctembl TMHEHHBIX
Anamsupyer anredpanyecKux ypaBHEHHI, OCHOBHBIE 8313
poOJIEMHY IO . ’
crTyanio YpaBHEHHH, MOHATH. Pemenne cucTeM n VMeHHE 8_OT3
(sapay) METOJIBI UX JIMHEIHBIX ypaBHEHUH C 1 R _3T3
BELICIHCT e peuieHus.. HEH3BECTHBIMU METOAOM _
Gas0mLo Kpamepa. Perenue TMHERHbBIX HeiicTBre 8 0T3
COCTABIIIOLIE. cucreM MeronoM ["aycca 8 —3T3
PaccmarpuBaer BexTopsl. JIunelHbie 3Hanue
pasJMuHbIe Ollepanyy Hajl BEKTOpaMH B §-0T3
BapUaHTHI reomeTpuueckoii hopme. §-313
peueHus [onsarue 6a3uca. JlekapToBEI VMeHIe
npoOIeMHOM O1eMeHTHI KOOpAMHATHI BEKTOPA, IJIHHA 8§-0T3
CUTYyallu BEKTOPHOMU 1 HaNpaBIIAIOIIUE KOCUHYCBHI 8 -3T3
(3amaun), anreopsl. BexTopa. CKansapHoe _
paspabaTbiBacT MIPOU3BE/ICHUE BEKTOPOB, HeticTue
AJITOPUTMBI X BEKTOPHOE M CMEIIaHHOE 8-0T3
pcanusanuun MIPOM3BEICHUS UX CBOMCTBA U 8313
KOOPJMHATHOE BBIPKEHHE.




OIIK-1.4 3naetr
OCHOBBI
BBICIIICH
MaTEMaTHKH,
crocobexH
MIPEICTaBUTh
MaTeMaTHYECKO
€ OIMcaHue
MPOLIECCOB,
UCTIONIB3YET
HaBBLIKU
MaTeMaTHIECKO
r0 ONMHCAHUS
MOJICJTUPYEMOT
0 Tporecca
(ob6BekTa) IS
pemeHus
WH)KEHEPHBIX
3a1a4

[IpsiMast Ha TIOCKOCTH. 3HaHue 8§-0T3
Paznnunble popmsbl 8 —3T3
ypaBHEHUS MPAMOM Ha Ymenue 8§-0T3
IUIOCKOCTH. YTOJI MEXIY 8 —3T3
npsiMbIMH. PaccrosiHue ot [eiictBue 8§-0T3
TOYKH JI0 MPSIMOIL. 8 —3T3
Ananutuueckas I Inanme
reoMeTpus Ha psaMas 1 rmoc;c/ocn) B 3_0OT3
IOCKOCTH I B TPOCTpAHCTBE. YPaBHEHNs 3 _3T3
IUTOCKOCTH 1 TIPSIMOH B
MPOCTPAHCTBE.
MIPOCTPAHCTBE. YTOI MEKIY Ymenue 3_OT3
IUTOCKOCTSIMH. YTOJI MEXKLY 8 _3T3
MIPSAMBIMH. YTOJI MEXIY
MIPSMOI U TIOCKOCTBIO. Jeiictue 8 _OT3
Paccrosinue ot Touku 10 a
A 8 —3T3
TUIOCKOCTH.
[penen ¢pynkyy. 3HaHue
OmHOCTOPOHHUE TIPENIEIEI. 8§ -0T3
BeckoneuHo mManbie 1 8 —3T3
OecKkoHEeYHO OoJbIIHIe
(YHKIMH, UX CBOMCTBA. YMmenue
OCHOBHBIE TEOPEMBI O 8§—-0T3
npenenax GyHKIHH. 8 —-3T3
MaremaTuueckue
HEOIPEAECIEHHOCTH. JelictBue
3ameuareabHbIe MPEIeIbL. 8§—-0T3
AcuMmnTotsl rpaduka 8 —3T3
(GYHKIMH.
3HaHue
HemnpepsIBHOCT (pyHKINH B 8 OT3
Touke. OTHOCTOPOHHSIA 8 _13T3
HETIPEPBIBHOCTb.
HemnpepbiBHOCTE QyHKIIMY HA
BBeJICHHE B pep dyHkn YMenue
. otpeske. HenpepbIBHOCTH 8-0T3
MaTreMaTHYeCKUi 9 .
CJIOKHOW U 00paTHO 8 —3T3
aHau3.
¢ynkuu. HenpepbiBHOCT
OJeMeHTHI TEOpUU N =
. L 5JIEMEHTAPHBIX (yHKIUH. Hetictaue
(byHKIMA ogHON 8-0T3
. Touxu paspeiBa QYHKINH, HX
MIepEeMEHHOM. 8 —3T3
KIaccuuKaIus
3HaHue
[MpousBonHas GpyHKIMH, ee
TeOMETPUYECKHUIl U 8§-0T3
MEXAHUYECKUN CMBICIL. 8 - 3T3
HuddepenuupyemocTsb
HKIIH. CBSA3b MEX
by y Ymenue
T QepeHIIPYEMOCTHIO H
HenpepbIBHOCTHIO. [TpaBuia 8§-0T3
muddepeHInpOBaAHIS 8 —3T3
¢ynaxuunit. [IponsBogHas
00paTHON (PyHKIINH. "
P (ymxn N JelictBue
[TpousBoaHast Ci10KHOM
¢byHnkuyun. Beruncnenue 8§-0T3
IIPOU3BOJHBIX OCHOBHBIX 8 —-3T3
3JIEMEHTAPHBIX (YHKIHHA.
3HaHne
Huddepennnan GpyHkunu, ero
Juddepennnanby | reoOMETpUYECKHH CMBICI. 8—-0T3
0€ HUCYHUCIICHUE VY coBHsI MOHOTOHHOCTH 8 - 3T3

(hyHKIMK OHOM

(GyHKIUH. DKCTPEMYMBI




YK-1.1
Amanuzupyer
npoOJIEMHYIO
CHUTYaIHIO
(3amauy) u
BBIJICTISIET €
6a3oBbIe
COCTaBJISIOLIHE.
Paccmarpusaet
pasIH4HbIe
BapHaHTHI
pelIeHus
poOIeMHOM
CUTyaLuu
(3agaun),
pa3pabatbiBacT
AJITOPUTMBI UX
peanuzanuu

OIIK-1.4 3naet
OCHOBBI
BBICIICH
MaTEMAaTHKH,
crnocobeH
MIPENCTaBUTD
MaTEMATUYCCKO
€ OoIHcaHue
MIPOIIECCOB,
HCTIONB3YET
HaBBIKA
MaTeMaTHYECKO
I'0 OIIMCAHUS
MOJIETTUPYEMOT
0 mporiecca
(oOBexTa) s
peueHus
I/IH)KEHepHI)IX
3a7a4

MepEeMEHHOM. ($yHKIMH: HEOOX0IUMOE 1 Ymenue
JIOCTaTOYHBIC YCIIOBUSL.
HawuGonbniee u HanMeHblIee 8 -0T3
3HauYeHUs PYHKIIHH, 8 -3T3
muddepeHnupyemMon Ha
otpeske. MccnenoBanue
BEIITYKJIOCTH TpaduKa TleiicTBHe
¢ynakunu. Toukn nepernda. 8§—0T3
OO6mias cxema UCCIIeI0BaHHS 8 —3T3
(YHKIHU ¥ TOCTPOCHHUS €€
rpaduka
JlewcTBue
OKcTpeMyMbl (DYHKIIHH JABYX 8-0T3
TIepEeMEHHBIX, HEOOXOAUMBIE U 8 —3T3
JOCTaTOYHBIE YCIOBUS
CYIIECTBOBAHHS SKCTPEMYMa. 3natue 8 OT3
VCII0BHBIH SKCTPEMYM. g - 3T3
®yukuus Jlarpanxa.
Hanmenbiree 1 HanGosbIIee YV MeHIG
3Ha4YCHUS QYHKLIUH B 8 — OT3
3aMKHYTOH 00JIaCTH. 8 —3T3
JelictBue
JuddepennunanbHbie
YpaBHEHUsI IEPBOTO MOPSIIKA. 8 - OT3
3angaua Kom. OcHOBHBIE 8§ —3T3
KJIaCCHl YpaBHECHHH,
HUHTETPUPYEMEIC B 3HaHue
KBaJpaTypax: ¢ 8- OT3
Pa3IeIsIOIUMUCS 8 -3T3
NIepeMEHHBIMHU, OTHOPOJIHBIE, EVZV—
nuHelHsle, bepHyu. 8§-0T3
8 -3T3
JelictBue
KpuosuHeiinbie uaTErpas [ 8-0T3
Kpatsbie, u Il ponia, ux cBoicTBa U 8 -3T3
KPUBOJIMHENHBIE BBIHCIICHIC.
I'eomeTpuueckue u 3Hanue 8-0T3
HHTCTATIEL. MeXaHHUYECKHUE MPUIT0KESHUS 8 — 313
KPUBOJIMHEHHBIX HHTEIPAJIOB. Ymenne 8- 0T3
8 —3T3
Huddepennmnansabre JHeiictBue 8_OT3
ypaBHEHUS BBICLIHX 8 _3T3
MOPSAKOB. Y paBHEHHUS,
Tindepermmansy JI0MyCKIOLIHE MOHIDKEHIe 3HaHue 3_0OT3
bI€ YPaBHEHUS U nopsaka. Jluneiipie 8 —3T3
CHCTEMBI. OAHOPOUHPIC
nuddepeHIranbHbIe YMmenune 8_ 0OT3
YPaBHEHHS C ITOCTOSTHHBIMHU R 373
K03 GHUIMEHTAMHU.

OmnepanuoHHoe Omnpenenenne n300pakeHUH Actictane g :391:1"33
HCUHCIICHHE. (YHKIMI 110 UX OPUTHHAJIAM. A 8013
Ipeo6paszosanue | CrocoObl BOCCTAHOBIECHUS 2 3T3
Jlarutaca. OPHUTI'MHAJIOB TI0 Voromme 2013
[Ipumenenue n300paKEHHIO. 8 —3T3
;ﬂi?gﬁf;ﬁ?mﬂ Pemienne JelicTBue 8§ -0T3
F—— I[I/I(b(i)epeHvIII/IaJ'ILHLIX 8 —3T3
mabbepermansH YPaBHEHHUU U CHCTEMBI 3HaHme 8§—-0T3
BIX ypaBHeHHi nn(i)(l)epe}iunanm-mx 8 —3T3

YpaBHEHU! OTEepPaIlHOHHBIM VYMmenune 8§—-0T3
METOJIOM. 8 —3T3




YK-1.1
AHanuzupyer
poOJIEMHYTO
CUTYAIIHIO
(3amauy) u
BEIJICIISCT €€
0a3oBEIC
COCTaBJISIOLIHE.
PaccmarpuBaer
pasiuuHbIe
BapHaHTHI
peuieHust
npoOIeMHO
CUTYyaIuu
(3amaun),
pa3pabatbiBaeT
ANTOPUTMBI UX
peanu3am

OIIK-1.4 3naer
OCHOBBI
BBICIICH
MaTeMaTHKH,
crocobeH
MPeJCTaBUTh
MaTeMaTHYECKO
€ OIMcaHue
MPOIIECCOB,
HCIIONB3YET
HaBBLIKU
MaTeMaTHYECKO
r'o OIUCAHHUS
MOJIEITUPYEMOT
0 Tmporecca
(oObexTa) st
peleHus
WH)KEHEPHBIX
3a1a4

DeMeHTHI OYHKIMOHAIBHEIE PSIBL. HeticTBue 7 OT3
¢yHkImoHanpHOr | O61aCTh CXOMUMOCTH, 7373
0 aHanu3a. METO/IbI €€ OTpPEIECIICHUSI.
Yucaosele U CBoiicTBa paBHOMEPHO 3Hanue 3_0T3
(YHKIIMOHAJBHBIE | CXOJAIIUXCS PSIIOB. 2 _3T3
PSIBL. Crenennsie psasl. Teopema B
Abemns. MaTepBain u od1acTh 8_0OT3
CXOJIMMOCTH CTETICHHBIX 2 _3T3
pAI0B. YMeHnue
o 3HAKOMOJI0KUTENbHBIE PSIBL. Heiictaue
I'apmonnueckuit P 7-0T3
JlocTaTouHbie IPU3HAKU 7_3T3
aHanus. Psanpr —
CXOJUMOCTH
Dypese. 3
3HAKOTIOIOKHUTEIbHBIX PSIOB. HaHHE 8§ -0T3
YpaBHeHUs
. 3HaKONEPEMEHHBIE PSIIBI. 8 —3T3
MaTeMaTHIECKON
- 3HaKOYepeIyIOIINe PSIbL. YMeHue 8- 0T3
’ [pm3nak JleitGHMIA. 8 —3T3
JelicTBue
[Moustue QyHKIMH 7-0T3
KOMILJIEKCHOTO NEPEMEHHOTO0. 7 -3T3
[JeiicTBuTenpHas 1 MHUMas
4acTb. DJIEMEHTapHbIE 3Hanue
KommnnekcHeie O —— CBOP;‘/'ICTBa 8§-0T3
YHCIa. Y ’ ) 8 —3T3
. | Ilpexen, HETPEPHIBHOCTH U
Teopus ¢pyHKIHI
o mbbepeHImpyemMocTs YMmenue
KOMILICKCHOM 8 OT3
. (YHKIAN KOMIUIEKCHOTO
TMCPEMECHHOMU 8 —3T3
MIePEMEHHOTO.
nuddepeHmpoBa
HUE, Beruetsl. Beraucnenue JleiicTBue 7-0T3
UHTETPUPOBAHUE, | BBHIYETOB OTHOCHTEIHHO 7-3T3
BBIUCTHI. TIOMIOCOB PAsIMYHBIX 3Hanme 3_0T3
MOPSAKOB, HEYCTPAHUMO 3 _3T3
ocobeHHOCTH. Brruncnenne
HHTETPAJIOB € OMOIIBIO Ymenne 8-0T3
BBIYETOB. 8 —3T3
HuckpetHas JleicTBre 7-0T3
MaTeMaTHKa: N 7-3T3
Adnrebpa coObITHH,
JIOTUYECKUE . 3HaHue 8§-0T3
KiaccuuKaus coObITHH B
HUCUUCIICHUS, 8 —3T3
TEPMHUHAX TEOPUH
SJICMCHTEI BEpPOSATHOCTEHN U TEOPUU Ymenne
KOMOMHATOPUKH U P p 8§-0T3
MHOYECTB.
TEOpHUH 8 —3T3
MHOYECTB.
OneMeHTapHas TEOPHS [eiictBue 7-0T3
BEPOSITHOCTEH U ee 7-3T3
MaTeMaTHYECKUEe OCHOBBI: 3HaHue 8§-0T3
pa3iu4HbIe TOAXOAbI K 8 —3T3
. ONPEEIIEHUIO BEPOSITHOCTH YMmenue 8- 0T3
Cnyuaiinble
COOBITHSL. 8 —3T3
COOBITHSL. =
JlelictBue
DnemeHTapHas
TeopeMsbl CI0KEeHUS ’ 7-0T3
Teopus N
o YMHO>KEHUS BEPOSTHOCTEH. 7-3T3
BEPOSATHOCTEH U
ce YcnoBHbIE BEPOSTHOCTH.
®dopmyiia NOIHOU 3HaHue
MaTeMaTHIECKHe
BeposATHOCTH. DopMyITBI 8§-0T3
ocHOBBI. Cxema "
Baiteca. [TociienoBarenbHOCTD 8 -3T3
bepnynnu. .
HE3aBUCHMBIX HCIIBITAHUI
bepnynmu. ®opmyna Ymenue
Bbepnynmu. [IpenensHbie 8§-0T3
TeopeMsbl B cxeMe bepHyum 8 —3T3




MatemaTuueckass | OCHOBHBIE YHCIIOBBIE Heiictaue
CTaTHCTHKA. XapaKTEePUCTHUKHU CITydaifHBIX 7-0T3
CraTtuctuueckue BEJIMYMH: MOJia, MEJIHaHa, 7 -3T3
METO/IBI MaTeMaTHIeCKOe OXKUIaHME,
00paboTku JICTIEpCHs, UX CBOMCTBA. 3Hanme
sKcrepuMeHTanbH | CTaTHCTHYECKHE METOJIBI
BIX TaHHBIX U 00paboTkn 8- 0OT3
MPUHATHUSL 9KCTIEPUMEHTAIBHBIX TaHHBIX. 8 —3T3
pELICHUH. CraTtucTHuecKre METOIbI
OnemeHTHI Teopun | 00paboTKU VMeHue 8§ —0T3
KOpPPEIALHH. 9KCIIEPUMEHTAIBHBIX JITaHHBIX. 8 —3T3
> 1040
Htoro nmo aucuumuinae 520 -0T3
520 -3T3

K TecTy 00s13aTeJIbHO JOJIKHO NMPHWIATATHLCA ONMHUCAHHME TPeOOBAHMM, BBHIMOJHEHUE KOTOPBIX
HEOOXOUMO ISl YCIICITHOTO BBIMIOJIHEHUSI TeCTa (TeMaTHKa TeCTa; MEepedYeHb 3HATh, YMETh, BIAJICTh;
BUJIBI M KOJIMYECTBO MPEIbIBISIEMbIX O00yUaloleMycs TECTOBBIX 3a/IaHU; MPOXOAHON Oai; KpuTepuu
OIICHKH; HOpMa BPEMCHH; JOIOJHUTEIbHBIC TPEOOBaHWsS, BKIIOYAs HEOOXOIUMOCTH HCIOJIB30BAHUS
CIIPABOYHBIX TAOIHI] ¥ TIPOY.).

[IpenogaBaTens BOpaBe MPELyCMOTPETh TECTHI JJIsi CAMOKOHTPOJISI 00yYaroIIUXCs M0 pa3jesiaM
IUCHUILTUHBL, chopmupoBaB ux u3 MarepuanoB @OT3 mucuunnmasl. TpeboBanus k Tectam Ais
CaMOKOHTPOJISI aHAJOTUYHBI TPEOOBAHUSAM K UTOTOBBIM TECTaM IO CEMECTPAM U TECT MO TeMaM.

[Ipumep Tecta mo paszapeny 2. Jluneinas anreOpa: MaTpHIlbl, ONPEACIUTENN, CUCTEMbI
JMHEWHBIX aJreOpandecKuX ypaBHEHHI U METOJIbI UX PELICHHUS.

1.0OnpenenuTens TPETHETO MOPSAIKA — ITO ..., PABHOE

a1 92 43
=ap et +.......
a 0 0
2. Marpuma | 0 b 0 | Ha3bIBaeTed . . . . .
0 0 ¢

Omna OyaeT eAMHUYHOM, ecmu a = ...= ... = ... .

3. Cucrema IMHEHHBIX ypaBHeHI/Iﬁ Ha3bIBACTCA onpeneneHHoﬁ, €CJIM OHa UMCCT

3 4 6
4. Kaxkoit u3 onpenenuTesnei siBasSeTCss MUHOPOM MaTPHUIIbI ) 7 :
23 3 4 4 3
a o 8
N4 5 )‘52’ )2 s
1 —
5. Ompenenutens MaTPHUILBI 3 4 paBeH: a) 10, 06) -2, B)-10, 1)6.
3 1 4
6. Onpenemurens matpunsl | 0 —2 8 | paBena) 0, 6)-30, B)-10, 1) 6.
0 0 5

7. Marpuna B Ha3biBaercs . . . . . . JUUIs MaTpuUIlbl A, eciid BeInoJiHsieTcs yciaosue BA = AB =E.



*

10.

11.
12.
13.

14.

15.

16.

17.
18.
19.

20.

21.

22.

23.

CucreMa TMHENHBIX YPAaBHEHUN HA3bIBACTCS . . . . . . . , €CJIM OHA HE UMEET PELICHUIA.
UroObl HaliTH MaTpuily X U3 ypaBHeHUs XA = B, HykHO 00€ yacTu ypaBHEHHS YMHOXHTb .
.Ha AL
2 35
Martpuua, TpaHCIOHUPOBAHHAS K MAaTPUILIE , IM€EEeT BUJ
7 1 6
2 7 7 2 53 9
a3 1], 6|1 3| »
6 1 7
56 6 5
Cucrema JIMHEHHBIX YpaBHEHUI HAa3bIBAETCS COBMECTHOM, €CIIM OHA UMEET ... .... peuieHue.

CucreMa TMHENHBIX YPAaBHEHUI HA3bIBACTCSI HEONPEACICHHOM, €CIIM OHA UMEET ...
['maBHYIO nUaroHasib KBaJAPATHOW MATPUIILI 4-TO TOPSIKA COCTABIISAIOT JIEMEHTHL: a) d12, 0)
ain, B)a, T)ass, A) an, €) a43, X) ass.

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

Kakoe u3 yTBepKAeHUN BEPHO: a) €CIIU K 3JI€MEHTaM OJHOW CTPOKU OIpelenuTeNs NpruOaBUTh
COOTBETCTBYIOILIME 3JIEMEHTHI APYTroil CTPOKH, TO MOJIYUUTCS ONPEAEIUTEND, PAaBHBIA HYJIIO; 0)
€ClIi B ONpeAENUTeNe €CTh JIBa MPONOPLHMOHAIBHBIX CTOJIOA, TO OH PAaBEH HYJIIO; B) €CIH
JJIEMEHTHI TJIABHOM JMArOHAIN OINPEACIIUTEN PAaBHBI HYJIIO, TO OIPEIEIUTEIb TAaKKE PaBEH

HYJIIO.
Cucrema Ha3bIBaeTCA . . . . . , €CJIM OHa UMEET PeIlCHHUE.
ann -
OmpenenureneM ... MOpPsAKA HA3BIBACTCH . . . . , PABHOE =AU s
KBaaparHas MmaTpuiia uMeeT 0OpaTHYIO TOTAa ¥ TOJIBKO TOT/a, KOT/Ia €€ . . .. HC PaBeH . . . .
Cucrema TMHEHHBIX YpaBHEHUI HA3bIBACTCA . . . . , €CIIM OHA UMEET SAMHCTBEHHOE PEIICHHUE.
1 20 -1 0
P 0000 )4, 0)3, B)2, 1)1
aHT MaTPUIIBI paBeH: a) 4, , B2, 1) 1.
0 00 4 -5
000 0 O
-1 0
3anummre matpuny B, ecru B'=| 2 3
1 -4

B kakux 13 nepedrcIeHHbIX CIy4aeB ONMpeAeTUuTeNb paBeH HyI0?

a) Cymma 3JIEMEHTOB KaKOW-TMO0 CTPOKH OTNPEEIUTENS paBHA HYIIIO;
0) DJIIEMEHTHI KAaKOTO-THOO0 CTOJIO1IA OMPEeeIUTENs PaBHBI HYIIIO;

B) COOTBETCTBYIOIIME 3JIEMEHTHI ABYX CTPOK MPONOPLHUOHAIIBLHBI,

T') Ha TTIABHOW JUArOHAIN OTMPEICIUTENS CTOST OAHH HYJIH;

1) COOTBETCTBYIOIINE 3JIE€MEHTHI JIByX CTOJIOI[OB PAaBHBI.

x1+2x2 +X3—X4 =2
HccnenoBaTh U pemuTh CUCTEMY JTHHEHHBIX YpaBHEHUH 2x)+4xy +x3-2x4 + x5 =4
X1+2X2— x4+x5=2

IIpumep utoroBoro tecra



1.

2.

313 3 0 3 12 1 1 22 -210
0 00 4 -4 0 2 -20 040 -400
a) , 6) 1)

JIBe crcTemMbl Ha3bIBAIOTCS SKBUBAJICHTHBIMU (PABHOCHIIBHBIMHU), €CIIU KAXKJO0€ . . . . OJHOU
W3 HUX SIBJISIETCS . . . . IPYTOM U . . . .

Haiitn nponsseneHue 12 -1 2 3
POHZECEA 0 4)(1 -1 0)

2 B b M
"o 0 0
4 —4 0

3. «YpaBHEHHEM JIMHUU Ha IUIOCKOCTH Ha3blBaeTca paseHCTBO F(x, y) = 0, koropomy
YIIOBJICTBOPSIIOT ... ... Touku M(x, V), ... JTUHUH, U HE YJTOBICTBOPSIOT ... TOUYCK, ... ...
JIMHUHM. )

4. UroObl COCTaBUTh YpaBHEHHE KAaKOTrO-JIMOO T'€OMETPHUYECKOr0 OOBEKTa, HYXKHO: 1)
OTPENICTUTh €T0, KaK MHOKECTBO TOYEK, O0JaAAIoOMuUX ... ... ... ; 2) D10 ... ... 3amucaTh B
BHUJIC CHMBOJILHOT'O paBEHCTBa; 3) 3amucars ... ... C MIOMOUIBIO ... TEKYIIEH TOUKH.

5. Ilycte Siuds, HAIPaBJIIONINE BEKTOPBI MPsAMBIX /1 U [, M - Touka. Kaxxnomy yciioBuro
1) - 4) mocTaBbTE B COOTBETCTBHUE PACIIOJIOKEHHE MPSIMBIX @) - T) OTHOCUTEJIBHO JIPYT JIpyTa:

6. Li=h g . C
a 9,15,
7. &)Lk
b. 2)MEL,MEL
8. B)lilh
9. 1|k . 3) MEL,MEL S S,
d 4 8,8,
6. VpaBHeHME IUIOCKOCTH, OTCEKaloImed Ha KoopauHaTHeIX ocax OX, OY, OZ orpeske
COOTBETCTBEHHO paBHEIE 3, -2, -5, MeeT BU]
x Yy z x Yy z
a) 3x—2y-5z=1; 6 - —=—-= =1, B S—=-= =0;
) XAy ' 3727 '37275

n 3x=2y-5z=0

7. Hamer mpamsie: 1) 3x+2y—1=0, 2)3x-2y+6=0, 3)6x—4y-7=0, 4)
S5x=5y+2=0, 5)8x+9y—-2=0, 6)—2x+3y+2=0. Cpenu HUX SIBISIOTCS
(mepeyrcIuTh HOMEpa)

napajuieIbHbIMA ;

NEePIEeHIUKY I PHBIMUA

8. BeKTOpHOE IPOM3BENCHNE BEKTOPOB @ M b — 3TO:

N

1) uncro, paBuoe | d ||l_7|sin(c_l , 5),



— N _
2) uuciio, pasuoe |d ||b|cos(a , b);

3) BEKTOP, MEPIICHANKYIISPHBII U BEKTOPY d, W BEKTOPY b.

—

9. ....npoussenenue d b +C B KOOpAMHATHON (hOPME PABHO
dy dy 4a; i j k
a) by b, b5 ©la, b, c¢,; B abc.+abe,+ab.c,.
Cy €y € a, by, c,

10. Yucno, paBHOE MPOM3BEICHHIO JTHH BEKTOpPOB ¢ W D Ha KocmHyC yria Mexmy HHMH,
Ha3bIBACTCH ... ... 3TUX BEKTOpOB. O003HAYAETCS 3TO YUCIIO

a)(ﬁ,l_a), 6)6_1-1_7; B)ﬁx[;; r)67+l_7; )1)(7/[;.

11. Ykaxure QyHKIMIO, 00JIaCTh ONpPEAETICHUS KOTOPOH — IPOMEKYTOK (-00; -2).

-3 1 2+x
1 = /—:; 2 =5 3 =lg(x+2); 4 =4 .
) Y ,/2” )y 12 ) y=lg(x+2) )y 1/4+xz

12. Yxaxkure QyHKINIO, 00JIaCTh 3HAYCHUN KOTOPO SBISIETCS MHOKECTBO (-00;+00).

1 1
) pex®:  2) y=x?: 3) p=fox: 4) y=——.
) ¥ )y ) y=igx )y 7

13. ®ynknus f ompeneneHa B HEKOTOPOl OKpecTHOCTH TOUkM a. Eciom ana moboro & >0
cyumiectByer o >0, Takoe, 4TO JuId JIIOOOrO X, YJOBJIETBOPSIOLIETO HEPaBEHCTBY

S| <&, 10
D lim f()=a;  2)lm f(x)=0; 3) lim f(x)=00; 4) lim f(x)=a.

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

n-1Y
14. IIpenen nocien0BaTEIbHOCTU C OOLIMM WIECHOM 4, =( 2) paBeH:
n+
e, 2)l/e; 3) 1/er 4) 1/e.
15. 3nauenue m yx-1-3 paBHO
x—10 x_lo
1 2 1
N —; 2)—; 3 —; 41
) 5 ) < ) < )
16. Oynkuus f(x) = x—=2 P HEIIpepbIBHA HA BCEM YMCIIOBOM OCH, €CIHU a
a npu x =2
paBHO:
-1, 2)2;, 3)0, 4)3.
y x?+3x-12
17. YpaBHEeHNE HAKIIOHHONW aCUMITOTHI rpaduka QyHKIMHA Y = 5 MMeEET BH/]T
X+

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



18. YpaBHeHHE KacaTelbHOW, MPOBEAECHHOW K TpaduKy KpUBOW, 3aJaHHOW YpaBHCHHEM
2y-In y = x B TOUKe (O;l), MIMEET BU/]L

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 = BO3pacTaeT B HHTEpBaje

(x + 1)3

D2 2 (0;%) 3) (2:4) 4) (46) 5) (6;0)

2 i
20. Yucmo Touek 3KCTpeMyMa PYHKIUH ¥ =X~ -€ " paBHO

1)1 2)2 3)4 4)3 5)5

21. Touka A(1;3) sBAsieTcs TOYKOW mepernda KpuBo y = ax’ +bx*, ecin
1) a=-15 b=45 2)a=-1, b=4 3)a=-2; b=1
4)a=-1; b=25 S)a=-1; b=25

22.  Ecmm y ¢yskmmm f(x) B TOUKe X, HepBbld muddepeHran paBeH HYJI0, a BTOPOii

muddepentman npu dx # 0 MoIOKHUTENIEH, TO TOUKA X,

1) siBnsieTCs TOUKOM MakcUMyMa

2) sBNsETCS TOYKOM MUHUMYyMa

3) He sBiIsSIETCA TOUKOM IKCTpEMyMa

4) npuHaATIEKUT UHTEPBAYy BO3paCTaHUS

5) npUHAJIEKUT UHTEPBATY yObIBaHUS

3.6 IlepeyeHb THIOBBIX MPOCTBIX MPAKTHYECKUX 32JaHUH K 3a4eTy

1. B maptuu u3 10 peraneit 7 crannaptHsix. HaliTh BEpOATHOCTH TOTO, YTO CPEAM LIECTH B3SATBIX
Hayady getaneil 4 cTaH/1apTHbIX.

2. OTen TEXHUYECKOT0 KOHTPOJIsE OOHapy KMl 3 HeCTaHAApTHBIX JAeTalu B naptuu u3 80 ciyyaitHo
0TOOpaHHBIX Jeraneil. OnpenenuTb OTHOCUTENBHYIO YacTOTY IOSIBICHHS HECTaHIapTHBIX
JeTajeu.

3. Ha miockocTH HadyepyeHbl J1B€ KOHIIEHTPUUYECKHE OKPYKHOCTH, pajnychl KOTOpbiX 5 U 10 cm
COOTBETCTBEHHO. HallTu BepoOsTHOCTH TOTrO, YTO TOYKaA, OpOLIEHHas HayAady B OOJBIION KpYT,
MonajsaeT B KOJbIO, OOpa30BaHHOE IOCTPOEHHBIMH OKpYKHOCTAMH. llpenmomnaraercs, 4To
BEPOSTHOCTH MOMAJAAHUS TOUYKU B TUIOCKYIO (PUTypy MPONOPLHOHATIbHA IJIOMIAIN ATON (HUTYPBI
1 HE 3aBUCUT OT €€ PACMOI0KEHUS OTHOCUTEIBHO OOJIBIIOrO Kpyra.

3. Crpenok crpenseT NO MHUIIEHH, pa3/ieleHHOoW Ha 3 obmactu. BeposTHOCTh momagaHus B
nepByto obmacte paBHa 0.45, Bo BTOpyro - 0.35. HaliTu BepOsSTHOCTH TOTO, YTO CTPEJIOK MPH
OJTHOM BBICTpEJIe MOMaJeT J100 B MEPBYIO, TMOO BO BTOPYIO 001aCTh.

4. B ypHe 5 6enbix, 4 yepHbIX U 3 cuHuX mapa. Kaxxaoe ucnbITaHie COCTOUT B TOM, UTO HayJauy
U3BJICKAIOT OJIMH IIap, He BO3Bpalas ero oopatHo. HalTi BEpOSTHOCTH TOT0, YTO MPU NEPBOM



10.

1.

12.

13.

WCIIBITAHUU TIOSBUTCS Oemblii map (coObiTHe A), IpH BTOPOM - YepHBIN (coObiTHe B) m mipu
TpeTbeM - cuHuii (coobitue C).

BepositHocT  momajgaHus B Ielb NP CTpenbObe M3 TpeX  OpyIOuil  TaKOBBI:
P =08; p,=0,7; p3=0,9. HaiiTin BepoATHOCTb XOTsl OBl OAHOrO HonagaHus (coObITUA A)

IIPY OJHOM 3AJIIIE U3 BCEX OPYAUM.
Wmeetcs nBa Habopa netaneil. BeposTHOCTH TOro, 4TO JeTallb MEepBOro Habopa cTaHIapTHA,
paBHa 0.8, a BToporo - 0.9. HaiiTu BEposITHOCTh TOT0, YTO B34Tasl HayjAauy JeTalb (U3 HayJady
B35TOTO HAOOpa) - cTaHIapTHAS.

Jleranu, WM3roToOBIsSEMBIE IIEXOM 3aBOJa, MOMANAIOT JJs MPOBEPKM MX Ha CTaHAAPTHOCTh K
OJIHOMY HUX JBYX KOHTpPOJEpPOB. BepoATHOCTH TOro, 4To JA€Talb MOMNAJaeT K IEPBOMY
KOHTpoJepy, paBHa 0.6, a ko BTopomy - 0.4. BeposTHOCTH TOTO, YTO TOAHAs JeTalb OyaeT
MpU3HaHA CTaHAAPTHOW MEpBBIM KOHTpoJsiepoM, paBHa (.94, a BropbiM - 0.98. ['onHas neranb
Ipy TPOBEpKEe ObUIa NMpHU3HAHA CTaHAAPTHOH. HailTw BepoATHOCTH TOro, YTO 3Ty JAETallb
IIPOBEPUJII IEPBBIN KOHTPOJIEP.

BeposTHOCTE TOT0, 4TO PAacXo] EKTPOIHEPIHH B MPOJOJIKEHUE OJHUX CYTOK HE IPEBBICUT
YCTaHOBJICHHON HOPMBI, paBHa p =(.75. Hailtu BeposTHOCTb TOT0, YTO B OJMKaiime 6 CyTok
pacxon 3IEKTPOIHEPTUH B T€UEHHE 4 CYTOK HE NMPEBBICUT HOPMBI.

BepoATHOCTh MOpakeHUs MMUILEHU CTPENKOM IIpu oxHoM BeicTpene p=0.75. Haiitu
BEPOATHOCTb TOTO, UTO IpH 10 BBICTpENax CTPEIOK MOPA3UT MUIIEHD § pas.

BepostHocTs TOro, uro paerans He mnpoma nposepky OTK, paBma p=0.2. Haiitu
BEPOSTHOCTH TOro, uro cpeaun 400

HenpoBepeHHbIX oT 70 1o 100 neranei.
BepositHOCTB TOrO, YTO NETanb He craHgapTHa, p = 0.1. HaiiTu BeposATHOCTH TOTrO, UTO CpeaU

ClIly4alHO OTpaOOTaHHBIX JETaled OKaXeTcs

ciydaitHo oTpaboTtaHHbix 400 neTaneil OTHOCUTENbHAs 4acTOTa MOSBICHHUS HECTaHAApPTHBIX
JeTajged OTKJIOHUTCS OT BeposATHOCTH p = 0.1 1mo aOCOIIOTHOM BEeIUYMHE HE Oosiee ueM Ha

0.03.
Haiitn Marematnueckoe 0XUAAHHWE, JUCIEPCUIO CIIyYalHOM BEJIMYMHBI X, 3Has
pacnpezneneHus

3aKOH €€

X 3 5 2

p 0.1 0.6 0.3
JuckperHas ciayyaiiHas BennurHa X 3a/1aHa TaOJIMIEeH pacnpeseseHus

X 1 4 8

p 0.3 0.1 0.6

Haiitu ¢pyHkumio pacrpenieneHus 1 oCTpOUTh ee Tpaduk.

3.7 llepevyeHb THIOBBIX NPAKTHYECCKUX 3aJaHUIH K 324eTy

Moneta Opomena 2 pasza. Hamucare B BuJe TaOMUIBl 3aKOH pacrlpeieseHus ClydaiHON
BEeJMMYUHBI X - YKUCIIa BBIMIaJieHui "repoa’.

3aBox otnpaBmil Ha 6azy 5000 1oOpokadecTBEHHBIX M3/eIUN. BeposSTHOCTH TOro, YTO B MyTH
uznenve nospeautcs, pasHo 0.0002. Haiitu BeposiTHOCTH TOro, utro Ha 0Oaszy mpuOyayrt 3
HETrOJHBIX U3ACIH.

Cpennee uncno BbI30BOB, mnocrynaroumx Ha ATC B onHy MHMHYTY, paBHO 1ByM. Haiitu
BEPOSITHOCTH TOTO, UTO 32 5 MHUH IOCTYIIUT: a) 2 BbI30Ba; 0) MEHEe JBYX BBHI30BOB; B) HE MEHEE
IBYX BbI30BOB. [I0TOK BBI30BOB MpeoaaraeTcsi HpoCTeHInM.

W3 opyaus npous3BOAMTCS CTpenbOa Mo LEeIH 10 IepBOro nonaaaHus. BeposTHOCTh monaiaHus
B 1enb p =0.6. HaliTu BeposSsTHOCT TOTO, YTO MOMAaJaHie MPOU30UIET MPH TPETHEM BBICTpEIIE.

CnyqaﬁHaﬂ BCJIMYMHA 3alaHa TIJIIOTHOCTBIO PACTIPCACIICHUA



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

Haiitu koapdunmeHT a.

6. CnyudaiiHas BenuurMHa X pacnpezerieHa 1o HOpMaJIbHOMY 3aKOHY. MaTeMaTH4ecKoe 0KUaHue
U CpelHee KBaJpaTUUECKOE OTKJIOHEHHME ITOW BEIMYMHBI COOTBETCTBEHHO paBHBl 30 u 10.
Haiitu BeposiTHOCTB TOTO, uTO X MPUMET 3HAYCHHE, TpUHaIeKaiee natepsaty (10, 50).

7. [aH 3aKOH pacmpeneseHusi IBYMEPHOW ClydyalHOW BeIWYMHbL. HaliTh 3aKOHBI pacnpeneneHus
U YCIJIOBHBIE 3aKOHBI pacpe/IesIeHUs] COCTABISIONIUX.

X
Y " ., -
Vi 0.10 0.30 0.20
Vs 0.06 0.18 0.16

3.8 IlepeyeHb TeopeTHYECKHX BONPOCOB K IK3aMeHY

Paznen 1. JIuneiinas anreOpa: MaTpuIlbl, ONPEACITUTENN, CACTEMBI JINHEHHBIX alreOpandecKux
ypaBHEHUM, METObI UX PEILICHUSI.

1.
2.

[98)

a

8.

Onpenenurenu BTOPOro U TPETHEro MOPSAIKa, UX BEIUUCIICHHUE.

Onpenenureny n—Topsaka. JlONOJHUTENbHBIM MHHOp, ainredpandyeckoe JONOJHEHHUE.
®opmyna Jlamnaca pa3noxkeHus ONpeneanTeNel o 3IeMeHTaM CTPOKHU WK CTOI0La.
CBolicTBa onpeneauTeei.

[TonsiTe MaTpuULbl, Pa3MEPHOCTb U MOPSAAOK MaTpullbl. OCHOBHBIE BUIbI MaTpull (HyJIeBasd,
€IMHUYHAs, JAMaroHaJlbHasi, TPEYrojibHas, TpamelueBHIHAs, TPAHCIOHUPOBAHHAS).
OcobenHast 1 HEOCOOEHHAsI MaTpHIIA.

Onepanuu Haj MaTpULAMU: CJIOXEHHWE M BBIYUTAHWE MATpPHUL, YMHOXXEHHE MaTpHUIbl Ha
YHCII0, YMHOKEHUE MaTpUL.

[TonsiTue ob6paTHOI MaTpullel, ee HaxoxaeHne. OOpaTtumas 1 HeoOpaTHUMas MaTpHILA.
CucreMbl nTUHEHHBIX anreOpanyeckux ypaBHEHHH. OCHOBHBbIE TOHATHSA: OJHOPOAHAS U
HEOJTHOPO/HAs CHUCTEMA, PELIEHUE CHUCTEMbl, COBMECTHAas W HECOBMECTHAs CHCTEMA,
HeolpesieNieHHas U ONpeeJIeHHas CUCTEMa, MaTPUIIA U PACUIMPEHHAs MaTpULla CUCTEMBI.
Mertonb! pemieHus TMHEHHBIX anredpanueckux cucteM: Kpamepa u I'aycca.

Pa3nen 2. DneMeHThl BEKTOPHOU anreopbl

9

10.
1.
12.

13.
14.

[Tonsitue BekTopa. KomumHeapHsle, OpTOroHalbHbIE, KOMIIJIAHAPHBIE, PABHBIE BEKTOPBI.
Onepauuy Haja BEKTOpaMU B F€OMETPUUYECKON (QopMe: CI0XKEHUE U BhIYUTAHHE BEKTOPOB,
YMHOXKEHHE BEKTOPA Ha YUCII0; CBOMCTBA OIEPALIUNA.

Ipoctpanctea R? u R*. KoopauHaThl BEKTOpa B OPTOHOPMUPOBAHHOM Oasuce. Pasnosxkenue
BEKTOpa B KOOpAMHATHOU opme. JIeHCTBHS HaJl BEKTOPaMU B KOOPJMHATHON (opMe.
HaxoxeHne koopimHaT BEKTOpa O KOOPAWHATAM Hadajla M KoHIA. HaxoxneHnue JUIMHbI 1
HaIIpaBJICHUS BEKTOPA B IPOCTPAHCTBE.

[Ipoekius BekTopa Ha och. CBOMCTBA MPOCKIIHH.

CkansipHoe Npou3Be/IcHHE BEKTOPOB: OIpeIeIeHNe, MEXaHUYECKUI CMBICI, ajredpandeckue
U TEOMETPUYECKHE CBOMCTBA, NPUMEHEHHs B MEXaHUKE M TE€OMETPUH, BBIYHCIICHHE B
JIEKapTOBBIX KOOpAUHATAX.



15.

16.

BekropHoe mpon3BeicHre BEKTOPOB: OMpeIesICHIE, MEXaHUIECKUI CMBICI, alnreOpandecKue
U TEOMETPUYECKHE CBOICTBa, MPUMEHEHHS B MEXaHUKE M TE€OMETPHH, BBIYUCICHUE B
JICKapTOBBIX KOOPIWHATAX.

CMmernranHoe TPOM3BEIEHHE BEKTOPOB: ONpEACICHUE, T€OMETPUUYECKUN CMBICI, CBOMCTBA,
NPUMEHEHHE B TEOMETPUH, BBIYHCIICHUE B IEKAPTOBBIX KOOPAMHATAX.

Pa3nen 3. AnanuTnueckasi reOMETpHs Ha IJIOCKOCTU U B IPOCTPAHCTBE

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

[Ipenmer aHanMTHYECKOM reoMeTpuH. JlekapToBa cucTeMa KOOpAMHAT HA IPSAMOW, Ha
IJIOCKOCTH U B IIpocTpaHcTBe. [IpocTeiimme 3a1aun aHAIUTUYECKOW TEOMETPUN: PACCTOSTHUE
MEXy IByMs TOUKAaMH, JACJICHUE OTPE3Ka B JAHHOM OTHOILECHHUU.

OO1ee MOHATHE YpaBHEHUS JIMHUHM M TIOBEPXHOCTH B JICKAPTOBOM CHCTEME, KITACCHU(PUKAIIHS
JIMHUN ¥ TOBEPXHOCTEH.

[lpsmass nUHUS Ha IUIOCKOCTH: OCHOBHBIE BHJBI ypaBHeHHMH (oOmiee, € YIJIOBBIM
K03 PULHEHTOM, B OTpe3KaX, KAHOHUYECKOE, IMapaMeTpUUecKoe, HEMOIHbIE). YTOI MEX1y
IPSIMBIMH, YCJIOBHSI KOJUITMHEAPHOCTU U OPTOTOHAJIBHOCTHU NpsIMBIX. PaccTosiHuE OT TOUKU 10
MPSMOM.

KpuBblie BTOpOro nopsijika Ha miIoCKOCTHU:

OKpy’>XKHOCTb:  ONpEIEIICHNE, KAaHOHUYECKOE YypPaBHEHHUE, CBOMICTBA, IOCTPOCHHUE.
OKpY’KHOCTb CO CMEILLIEHHBIM LIEHTPOM

DJUMIIC: ONPEJENICHNE, KAHOHUYECKOE YPaBHEHUE, CBOMCTBA, IKCLICHTPUCUTET, JUPEKTPHUCHL,
IOCTPOEHHUE. DJUIUIIC CO CMEIIEHHBIM LIEHTPOM.

['mnepbona:  ompeneneHue, KAaHOHMYECKOE  ypaBHEHHME,  CBOMCTBA,  aCHMHTOTHI,
AKCLUEHTPUCUTET, IUPEKTpuchl, nocrpoeHue. ComnpsbkeHHas runepOosia. ['mnepOosia co
CMEILEHHBIM LIEHTPOM.

[Tapaboma: onpeneneHre, KAHOHMYECKOE YpaBHEHUE, CBOMCTBa, moctpoenue. Ilapadona co
CMEILEHHOM BEpUIMHOM.

[TomstpHBIE KOOPIMHATHI HA TNIOCKOCTH. PaznuuHbie criocoObl 3a1aHust TNHUMN.

[TnockocTk B IPOCTPAaHCTBE: OCHOBHBIE BUABI YpaBHEHUH (0011ee, HEMOJIHbIE, B OTPE3Kax, 110
TpeM Toukam). IlocTpoeHue tmIOCKOCTEH. VYroil MEXIy TUIOCKOCTAMH. Y CIIOBUSA
KOJUIMHEApPHOCTH U OPTOrOHAJIBHOCTH IIJIOCKOCTEHN. PaccTosiHue OT TOYKHU 10 TUIOCKOCTH.
[Ipsitmast B TOpPOCTpaHCTBE: OCHOBHbIE BHUJIBl ypaBHEHUH (oOmiee, KaHOHHUYECKHE,
napamerpuueckue). [IpuBenenue ooduiero ypaBHeHUs NPsMON K KAaHOHMUECKOMY BUAY. YTOJ
MEXly MPSMBIMH, YCIIOBUS KOJUJIMHEAPHOCTH U OPTOTOHAJILHOCTU MPSIMBIX.

B3aumHoe pacnonoxeHue NpsMoil ¥ INIOCKOCTH B IPOCTPAHCTBE. Y CJIOBUSI KOJUTMHEAPHOCTU
¥ OPTOTOHAJIIBHOCTH NPSIMOM U IJIOCKOCTHU. Y CJIOBUE MPUHAJIEHKHOCTH JBYX MPSAMBIX OJHON
IUIOCKOCTH, TOYKA IEPECEUEHUS IPSIMON U TNIOCKOCTH.

[ToBepxHOoCTM BTOpOro mopsijaka: cdepa, KOHYC, OJUIMICOMJ, OIHOIOJIOCTHBIA H
JIBYTIOJIOCTHBIA ~ TUNepOOSONIbl,  IUIMHAPBL  (SJUIMNTHYECKUH,  mapaboiauyecKuit
rUNepOOTNYECKHil), mapaboaou bl (AIITUNTHUYECKUNA, TUTIEPOOTUECKUN).

Paznen 4. BBezieHne B MaTeMaTU4yecKUii aHAIU3. DJIeMEHThI TeOpUH (PYHKIUI 0HOM epeMeHHOM.

30.

31.

32.

33.

34.

35.

36.
37.

[TonsiTe mepeMeHHON U MOCTOSIHHOM BeIU4MHBL. [loHsATHE QyHKUIMU: 00J1aCTh ONpeesieHus
u ob6paz ¢yHkuuu. CnocoObl 3amaHuss QyHKUuMU. ['paduku M CBOWCTBA OCHOBHBIX
AJIEMEHTAPHBIX (PYHKIIMH.

Knaccugukarus Gynkuuii. [Tonartus cnoxxHol 1 00paTHOM QyHKIHH.

OyHKIMY, 3a1aHHBIC TTAPAMETPUYECKH U B TIOJSPHOW CHCTEME KOOPJAWHAT, MMOCTPOSHHUE UX
rpauKoB.

XapakTepucTUKa TOBEACHHUS (YHKIMM: YETHOCTh M HEYETHOCTh, HENPEPBIBHOCTB,
HNEePUOJIMYHOCTh, MOHOTOHHOCTb, OTPaHUUYEHHOCTh U HEOTPAaHUUYEHHOCTb.

[TonsaTHE Tpenena TMEepeMEHHOW BEIMYWHBI, TPEAEN IMOCIEeNIOBATeIbHOCTH W (PYHKIUH B
Touke. CBOWCTBA MPEIEOB, BHITEKAIOIINE U3 ONPEeICHHS.

beckoneuHo maibie 1 6€CKOHEUHO O0JbIINe (PYHKIIMU, UX CBSI3b M CBOMCTBA.

[IpenensHBIN epexo B HEPAaBEHCTBAX.

OcHoOBHBIE TEOPEMBI O Ipeesax.



38.
39.
40.

41.
42.
43.
44,

MaremaTHueckie HeoNpeIeIeHHOCTH U METOIbl MX PACKPBITHSL.

IlepBblil 1 BTOPOH 3aMeUaTeIbHBIE IIPEIEIIbI.

OmnpezneneHue HenpepbIBHOCTH (YHKIMM B Touke. HemnmpepbIBHOCTP Ha MHOXECTBE.
Knaccugukanus Touek pa3pbiBa.

Apudmernueckre CBONCTBA HEIPEPHIBHBIX (DYHKIUH.

TeopeMbl 0 HENPEPHIBHOCTH CIOXKHON M 00paTHOM (HyHKIIHH.

CgoiicTBa GyHKIIMHA, HETIPEPHIBHBIX HA OTPE3KE.

AcumnToTsl rpaduka GyHKIMHA: TOPU30HTAIBHBIE, BEPTUKAIbHBIC, HAKIIOHHBIC M UX
HaXO0XJECHHUE.

Paznen 5. luddepenunansnoe ucuncienue GpyHKIUN OHON EPEMEHHON

45.

46.
47.

48.
49.

50.

51.

52.

3amauu, MPUBOAALIME K TOHATHUIO Mpou3BOAHOM. OOIiee MOHITHE MPOU3BOIHOM.
['eomeTpruyeckuii ¥ MEXaHUYECKHUM CMBICII.
OcHoBHBIE CBOICTBA MPOU3BOIHBIX. BBIBO TaOIMIIBI TPOU3BOAHBIX.
[Tonsitue muddepenuupyemoit pynkmuu. Kpurepuii nuddepenumupyemoctu. Heodxoanmoe
ycnoBue nuddepeHIupyeMOCTH.
Huddepennman, npumenenne auddepennnana K mnpuOIMKEHHBIM BEIYHCICHHUSM.
[TpousBogusie u aAudQepeHuansl BHICIIUX MOPAIKOB. MeXaHMYECKUH CMBICT BTOPOU
IIPOU3BOJHOM.
OcHoBHble TeopeMbl TuddEepeHIINATEHOTO UCYUCICHUS: JIeMMa O JIOCTaTOYHOM YCJIOBUU
BO3pacTaHus 1 yObIBaHUS QyHKIHA, TeopeMbl Depma, Pors, Jlarpamka, Komrm.
[IpaBuna Jlonutans (nmpumeHneHue audQepeHuanbHOr0 HUCUUCICHHUS K BBIYMCICHUIO
MIPE/ICIIOB).
[Tpumenenue nuddepeHIaTbHOr0 UCUUCICHHUS K TOJHOMY HCCIEIOBaHUIO (DYHKUUNA U
MIOCTPOCHUIO TPAPHKOB.

i. Heobxomumble W JOCTaTOYHBIE YCJIOBHS CYIIECTBOBAaHHUS OSKCTPEMyMa,

BO3pacTaHue U yObIBaHHE (YHKIIHU.

1i. HeO6XOI[I/IMI>Ie U JOCTATOYHBIC YCIIOBUS CYHICCTBOBAHHA TOYKU neperH6a,

BBIITYKJIOCTb — BOTHYTOCTbD.

53.

iii. HaxokneHue HaMMEHbIIEro ¥ HauOOoNbIIEro 3HaUeHU N (DYHKIIMU Ha OTPE3Ke.
HuddepenumpoBanue QpyHKIMMA, 3aJaHHBIX HESIBHO U TTapaMeTPUUYECKH.

Pa3znen 6. KommekcHele uncia
54.Muumas eaununa. KomruiekcHble yucna B anreOpandeckoil gopme. OCHOBHBIE HOHSTHUSL:

BCIICCTBCHHAA, MHHMas 4acCTu, KOMIIJICKCHO-COIIPAKCHHBIC qucia, B3aMMHO -
IMPOTHUBOIIOJIOKHBIC YHCJIA. FCOMeTpI/I‘IeCKaSI HUHTCpHIpCTAllU KOMIIJICKCHOI'O YKClia.

55. JleticTBUA HaJ KOMILUIEKCHBIMH YUCIIaMU B anredbpandeckoid opme.

56. Tpuronomerpudeckas 1 nokasareiabHasi GOpMbl KOMIIJIEKCHOTO YHUCIIA.

57. Dopmynsl Dinepa.

58. JlelicTBrA HaJ KOMIJIEKCHBIMH YUCIIaMU B TPUTOHOMETPUYECKOM popme.

59. JleticTBUA HaJ KOMILIEKCHBIMH YUCIIaMU B TIOKa3aTENbHON opMe.
Pa3znen 7. InterpanbHoe ncuucieHue GyHKIMU OAHON epeMEeHHOM

60.

61.

62.
63.
64.
65.
66.

67.

[TepBooOpaznass u ee cBoicTBa. OCHOBHasg TeopeMa WHTETPAIbHOTO HCUUCIIEHUS.
HeonpeneneHHbIN HHTErpa U €ro CBOMCTBA.

[Tpocreiiine mnpueMBbl HMHTEIPUPOBAHMSA. 3aMEHAa IEPEMEHHOW B  HEOINPENEICHHOM
uHTerpane. larerpupoBaHue 1o 4acTsM.

BbIBOJT MHTErpaioB OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

HuTerpupoBanue palioHaIbHBIX APOOEH.

WHTerpupoBaHie TPUrOHOMETPUYECKUX U (HepeHIInaIOB.

HHTerpupoBanne HEKOTOPBIX UPPALMOHAIBHOCTEMN.

3ana4u, MPUBOISALINE K MOHATHUIO ONPEAEIIEHHOr0 HHTerpaia. OnpeneaeHHbI HHTETpall, Kak
Ipeaesl MHTETPaIbHbIX CyMM. ['€OMETpUYECKH M MEXaHWYECKHM CMBICI ONPEIEICHHOTO
UHTErpaa.

OcCHOBHBIE CBOMCTBA OMPEIETICHHOTO HHTErpaa. Teopema o cpeaHeM.



68.

69.

70.

71.

Brruucnenne onpeneneHHbix uHTerpaigoB. @Popmyna HerooTona-JleiiOnumna. 3ameHna
MEPEMEHHBIX B OMPEAICIEHHOM UHTEerpae. luTerpupoBanue mo 4yactsm.

['eomeTpryeckue U MeXaHUYECKHE MPUIOKEHHS] ONMpPENEICHHOT0 MHTerpaia. Brruucienue
JUTMHBI IyTH, TUTOMIa I GUTYpbI, 00beMa Tena BpaIleHHUS.

HecoOcTBeHHbIe HHTETPaJIBI IEPBOTO pojia (10 OECKOHEYHOMY MPOMEXKYTKY): OIpe/ieiIeHHE,
CXOJIMMOCTh, CBOMCTBA, BEIYHCIICHUE.

HecoOcTBeHnHbIe MHTETpaibl BTOPOro poja (0T HEOrpaHWYEHHOW (PYHKIIMH): OIpeieleHHE,
CXOJIMMOCTh, CBOMCTBA, BEIYHCIICHUE.

Paznen 8. ®yHKIIMM HECKOJIBKUX EPEMEHHBIX

72.

73.

74.

75.

[TonsTHe QyHKIMHM HECKOMBKUX MepeMeHHbIX. O0aacTh onpeneneHus u 3nauenuil. ['papuku.
[Ipenen, HENPEPHIBHOCTS.

YacTHble pUpaleHysi, YaCTHbIE MPOU3BOJHBIC. YacTHBIE MPOU3BOIHBIE BBICIIMX MOPSIKOB.
Teopema 0  He3aBUCHMOCTH  pe3yinbrata  JupQepeHIupoBaHUS  OT  IOpSAIKA
Qg epeHIpoBaHus.

HuddepennupyemMocts (QyHKIMH HECKONBKHX II€PEMEHHBIX. JlocTaTouHbIE —YyCIOBHS
QG epeHIpyeMOCTH.

OKkcTpeMyMbl QYHKIUNA HECKOJBKUX NepeMeHHbIX. HeoOXxonumble U 10CTaTOYHbIE YCIOBUS
CYIIECTBOBAaHHS.

Paznen 9. luddepenmanbupie ypaBHEHHUS U CUCTEMBI.

76.

7.

78.

79.

80.
81.

82.

83.

&4.

85.

86.

OcHOBHBIE TIOHATHA Teopuu UG GEpEeHINATBHBIX YpPaBHEHUH: audQepeHmraIbHoe
ypaBHEHHUE U €T0 MOPSI0K, PEeLICHHEe, YACTHOE U 0011ee peleHrne, 0co00e pelieHue.

3anmava Kommm s quddepeHnmanbHOro ypaBHeHus 1-ro mopsinka. Teopema CyIecTBOBaHUS
U eIUHCTBEeHHOCTH pemieHus 3aaauu Komm. [Tonstue yactHOro, 00111610, 0CO00r0 pemeHus
Qg epeHInaIbHOr0 YpaBHEeHUs 1-T0 mopsiaka.

Juddepenunansupie ypaBHEHHs] MEPBOrO MOPsIKA: C Pa3ACNSIONIUMUCS MEPEMEHHBIMH,
OJIHOPOJIHBIE, JINHEWHBbIE, bepHyILn.

Huddepenunansupie  ypaBHeHHMs] BbIciuX mopsakoB. 3amaua Kommu.  Teopema
CYLLIECTBOBAaHUS U €JUHCTBEHHOCTH perieHus 3a1aun Komu. YactHoe u ob1iiee perieHue.
Juddepenunansubie ypaBHEHUS BBICIIUX MOPSAKOB, JOMYCKAOLIUE TOHUKEHHUE MOPAIKA.
JluneliHO 3aBUCHMMBIE W JIMHEWHO HE3aBUCHUMBIE CHCTeMbl (QyHKUUNA. OmnpenenuTenb
Bponckoro.

JluneiiHble OJHOPOAHBIE M HEOAHOPOJHBIE U((dEepeHIMATbHbIE YPABHEHMSI BBICIIMX
nopsiakoB. CTpyKTypa OOLIEro pemeHus: JUHEHHOTO OAHOPOAHOro IudQepeHInaTIbHOro
YpaBHEHHUS.

CrpykTypa 00111ero pemeHus JUHEHHOTro HEOJHOPOAHOTO MU (HepeHINaIbEHOTO YpaBHEHHUS.
Jluneiitnple  omHOpoAHble  nuddepeHIUANbHbBIE  ypaBHEHHA  C  IOCTOSHHBIMH
ko3 dunnenTamu: Meros Ditnepa, oO1iee perieHue.

Jluneiinple  HeonHOpoaHble AU depeHIMaTbHbIE  YpaBHEHHMSI C  MOCTOSHHBIMU
kodpduuuentamu. OOmee pemenue. HaxokaeHne 4acTHOrO pelIeHUs MO BHUAY IpaBOM
4acTH (METOJ HeompeIeIeHHBIX KOA(DPHUITUEHTOR).

Cucrembl auddepeHunanbHbIX ypaBHEHUH: oOllee W 4acTHoe peleHue, 3agada Koy,
KaHOHUYECKasi U HOpMaJibHasi cucTeMbl. MeTOo1 UCKITIOUEHHUS.

Pasnen 10. KpaTHele, KpUBOJIMHENHBIE HHTETPAJIBI.

87.

88.

&9.

IlonsiTMe  BOWHOrO, TPOMHOrO, KPUBOJIMHEHHOIO, ITOBEPXHOCTHOIO  HMHTETPAJIOB.
HeoGxonumoe  ycnoBue  uHTerpupyemoctd. Kiaccel  MHTErpupyembIX — (YHKIMH.
MexaHn4ecKuii, FTeOMETPUIECKUNA CMBICII.

IlonsiTe NIBOWHOrO WHTETpaia, OIpPENCIICHUE, CBOMCTBA, BBIYUCICHUE B JIEKAPTOBBIX
KoopauHartax. [IpuitoxkeHuss ABOMHBIX UHTETPAJIOB.

KpuBosHeliHblE WHTETrpajibl MEPBOTO MW BTOPOTO pOJAA, HMX CBOMCTBA, BBIUMCICHHE,
MIPUIIOKEHUS.



90. ®opmyna ['puna. Beruucienue Iuiomane ¢ MOMOIIBIO KPUBOJUHEUHBIX HWHTErPAJIOB
BTOPOTO poja. Y CIOBUs HE3aBUCUMOCTH KPUBOJIMHEMHOIO UHTErpajia BTOPOro poja OT IIyTH
MHTETPUPOBAHUSL.

39 Hepeqenb THUIIOBBIX ITPOCTBIX NPAKTUYECCKUX 3aJJaHuH K IK3aAMEHY

K pazoenam 1 — 6 npozpammot
1. M3o0pa3uth reomerpuuecku: z; = I+ i, 72=- 3+7i, 73 = 2. Berauciurs z; - z2.

2. BblaenuTh JeMCTBUTENBHYIO U MHUMYIO YAaCTH KOMILIEKCHOI'O YHCIA — -
—i+
3. Haiitu 3Hauenue Bolpaxkenus: 4B — 2C, ecinu

-11 0 -12 1 0 -1
A= , B= , C= .
2 4 1 01 4 1 2
4. PemuTh CHCTEMY JIMHEHHBIX ypaBHEHHH 1 2X; +3x, —4x; =20,
3x1 _2X2 _SX3 = 6.
5. OmnpenenuTh, IPU KAKOM 3HAYEHHH R BEKTOPH @ M b GydyT OPTOTOHANBHBI, KOJITHHEAPHBI,
eciu a ={2,-1,3}, b=—i+Rj+2k.
6. BBISCHUTB, KOMIUIAHAPHBI JIH BeKTOpBI @ = (-1, 3,2), b =(2,-3,- 4), ¢ =(- 3, 16,6)?
7. Jlexar mu Touku A(- 1, 0, 1), B(3,4, - 1), C(1, 1, 0), D(2, - 2, 3) B 01HOM IIJIOCKOCTH?
8. JlaHbl KOOpPAMHATBI BEPIUMH IHUPAMMIBL: A(S,—I,Z), B(l,—2,3), C(O,l, 1), D(2,3,3). Haiitn
o0bem mupamuasl ABCD .

9. HaiiTu MOMEHT CHJIBI FZ{T 3,1, 1} , npunoxxenno# B Touke A (1, 2, - 1), OTHOCUTEIHEHO TOYKH
B(1,3,1).

10. ITocTpouTh IpsIMyIO B IPOCTPAHCTBE x+32 p4 ;2 = 233 .
11. Haiitu yron Mexay npsMbIMH Ha mockoctu: x —y = 0, 2x+y — 1=0. IToctponuts npsimsle.
12. [locTpouTh TPEYroNbHUK C BEPITHHAMHU A(— 1,3, 1), B(2, 1, O), C (5, 4, 2). Haittu ypaBHeHue

IJIOCKOCTH, IPOXOASIIEN Yepe3 TOUKU A, B,C .
x+2° (-1

13. BBIACHUTH THUIT TUHUU Y TIOCTPOUTH €€:

16 9
14. BBISICHUTD THII JIMHAH U TIOCTPOHTE: 2y = x* +6x+4-.
15. Haiftu acumMnToThl rpaguka GyHKIUH y = x—_i .
X+
3x? -5 i 2
16. Beraueauts m ————— | fim >0 4x lim —

x>0 5y +2x—3" x50 tg3x  n>wl—cosdx

2/5 .
/ - 2 4sin 3
17. BbruuciauTb Npou3BogHbIC QYHKIMI: Yy = x21=x L y= (x >+ 2x—3x% - ;) y= ST 5

K pazoenam 7 — 10 npozpammut
1. BeruucnuTh HeonpeaeeHHbIE UHTETPaJIbL:

j423xd dex Ix—dx J-( dx) jedx J'xsm(l x)a’x In? xd J- dx .

Il P 2x2497 7 (2x-3 - x?

2. BeraucenuTh miomaas GUrypsl, OrpaHMYeHHON IMHAAMHE y =e*, y=¢ *, x=1.




o0
3. BBIUMCITUTH HECOOCTBEHHBIN HHTETpal J. edx.
0

y 1oz 1oz =z
4. Tloka3atb, 94TO QYHKIUSA Zz = W YAOBIIETBOPSIET YPABHECHUID — — —— — =
-y

X xox yaoy y
5. PemuTh nuHEWHBIE OJHOPOAHBIE TU( G epeHIINaTbHbIC YPABHEHUS:
a) y'—y=0; 0) y"+2)'+y=0; B) y"+4y"+13)' =0.

6. Pemuts muddepeHnuanbubie ypaBHEHUS [IEPBOTO MOPSIKA:
2

’ 1 + !/
(+eX )y’ =e 5 Y +2y=e; 2xy1—y* =y (1+x%); y’+1y:%; V= y2 .Y _ Y=y,
3 3y I+x X
y1)=0
7. Peummts quddepeHnpanbHble ypaBHEHNUS, JOITY CKAIOIIHE TIOHMKEHHE MTOPSIIKa:
a) xy" =(1+2x%)y"; 6) y"=2%+1.
8. Bbrunciaurts ﬂycos2xydxdy; D:y= g,y =T,X =%,x =1.
D

\/? 1 1-x
[ £ Coylxay+ [ [ 1. y)dxdy.

0
9. MH3MeHUTh NOPSAJOK UHTEIPUPOBAHUS I
-1
10. Beruncauth if (xy+ x+ y)dx+ (xy— y)dy , €ClM L —KOHTYp TpEyrojibHUKa C BepLIMHAMHU
L
A4(0,-1), B(43), C(-12).

K pazoenam 11 — 14 npozpammot

0 _1 n
1. UccnenoBaTh Ha CXOAUMOCTD PsiJl Z¥ .
n=l1 (3I’l — 2)'
© pl(x—3)""
1. Haiitu 061acTh CXOIUMOCTH psiia Z(le)
n=l1

-1, —-7<x<0,
2. Pa3noxuTts B psig Pypee pyHkuuo f(x) =
1, O<x<m.

3. Jlokasatsp, 4TO z,-z, =z, -2,

4. Haiitu nponsBoaHyto GpyHKIMU f(z)=cos3z.
2 —_—

o z
5. Haiitu ocoOble Touku QyHKIMN f(z) = , OIIPEJIEIUTD UX THIL

z+1
(z+2i)*(z-1)
7. Haiitu n3o0pakeHue opuruHana f(¢) =sin 2t cos3z .
3p—1
p>+4p+29 .

6. Haiiti BbrueTsl QyHKIMU f(z) = BO BCEX OCOOBIX TOUKAX, ONPENEIUTh UX THIL

8. Haiitu opurunan uzo0paxenus F(p)=

3.9 IlepevyeHb THIOBBIX NPAKTHYECKUX 3aJaHUIH K 324eTy
K pazoenam 16 — 20 npozpammot
8. Monera Opomena 2 pasza. Hammcate B Buje TaOJMIBI 3aKOH paclpeneleHust CiaydaiHoM
BeMMYUHBI X - YHMCIIa BBITIaieHnH "repba’.
9. 3aBop ormpaBui Ha 6a3y 5000 noOpokayecTBEHHBIX H3AETHi. BepoaTHOCTh TOro, 4TO B MyTH
uznenue nospeautcs, pasHo 0.0002. Haiitu BeposiTHOCTH TOro, uto Ha 0Oaszy mpuOyayTt 3
HETOJHBIX U3ACIUs.



10. Cpegnee ymcio BbI30BOB, moctrymatomux Ha ATC B oaHy MuHYTY, paBHO aByM. Haiitu
BEPOSTHOCTH TOTO, YTO 332 5 MUH IOCTYIIUT: a) 2 BBI30Ba; 0) MEHEe JBYX BBHI3OBOB; B) HE MEHEE
IBYX BbI30BOB. [I0TOK BHI30BOB Mpe/oaaraeTcsi IpoCTeHInM.

11. Y3 opyaust mpou3BOIUTCS CTpenbOa Mo 1eiu J0 NepBOro nonagaHus. BeposaTrHocTs nomnaganus
B Lenb p =0.6. HaliTu BEposATHOCTH TOTO, YTO MONAJaHUE IPOU3OUIET NIPU TPETHEM BBICTpEIIE.

12. CayyaiiHast BelM4MHa 3a/1aHa IUIOTHOCTBIO paclpeeieHus

Vs

0 npu x<——,

P 2
f(x)=1acosx mpu —£<xSZ,
2 2

Va

0 npu x>—.

P 2

Haiitu koapduuueHT a.

13. CnydaiiHas BenuunHa X pacrpezerieHa 1o HOpMaJlbHOMY 3aKOHY. MaTeMaTH4ecKoe OKHIaHue
U CpelHee KBaJpaTUYECKOE OTKJIOHEHHME ATOW BEIMYMHBI COOTBETCTBEHHO paBHBl 30 u 10.
Haiitu BepositHOCTB TOTO, 4TO X MpUMET 3HAYeHHE, IpUHa yIekKaliee natepsany (10, 50).

14. Jlan 3akoH pacripeesieHus IBYMEpPHOU CiiydailHOW BennuuHbl. HallTh 3aKoHBI pacmpeneneHus
1 YCIIOBHBIE 3aKOHBI PaclpeleJI€HUsl COCTABIISIOLIUX.

X
Y X X2 X3
" 0.10 0.30 0.20
) 0.06 0.18 0.16

4. MeToanuecKue MaTepUAJIbl, ONpeaeaoIne Mpoueaypy OueHuBAHMS
3HAHMH, YMEeHHUI, HABBIKOB U (MJIH) ONBITA AeSITeJILHOCTH

B TabGauue

IIPUBEJCHBl  ONMCAHUS IPOLEAYp IPOBEAEHUS KOHTPOJBHO-OLEHOYHBIX

MEPONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YIbTaTOB OOYUYEHHUS C MOMOIIBIO OLEHOYHBIX CPEJCTB B
COOTBETCTBHUH € pabouel MporpaMMoil TUCHUIUIMHBY/ IPAKTHKH.

HaunmenoBanune
OLIEHOUHOTO Onucanus npoueaypsl IPOBEAECHUS KOHTPOJIbHO-OLIEHOYHOTO MEPOTIPHUATUS
cpencTsa 1 TIPOLIEYPhI OLICHUBAHUS PE3yJIbTaTOB 00yUeHHS
[IpenonaBaTens HE MEHe, YeM 3a JIBE HE/IENH 10 cpoka 3amuTel PI'P nomken cooOmuTh KaxmaoMy
oOyuaromemycss Homep Bapuanta PI'P. 3amanms PI'P  BbUIOKEHBI B DICKTPOHHOU
nHpopMannoHHo-00pa3oBaTensHON cpene WpI'VIIC, moctymHO# oOydaromeMmycs depe3 ero
PacuetHo- nnyHBI kabuHeT. PI'P noymkHa OBITH BBHINOJNIHEHA B YCTAHOBJICHHBIM MPETOAABATENIeM CPOK M B
rpaduyeckas pabora | coorBercTBHM C TpeOoBaHusiMH K odopmienuto PI'P (texcroBoit u rpaduueckoil yacteit),
(PTP) chopmynupoBanHeiMU B [lonoxennn «TpebGoBaHus K 0QOPMIICHHIO TEKCTOBOW M rpaduueckoii
nokymentanuu. Hopmoxontpons» Ne 11.420700.05.4.092-2017. PI'P B Ha3HayeHHBIH CPOK
cIaroTcs Ha mpoBepKy. Ecimu mpenycMoTpeHa yctHas 3amuta PIP, To oOydaromuiicss 00bsCHSAET
penieHne 33134, yKa3aHHBIX IPENoJaBaTeIeM H OTBEYaeT Ha €ro BOMPOCH
Jlomamnee  3amanwe | /lomamrHee 3amanue (oOIiee, MHOTIIA MHIWBUIYaIbHOE) BBIIACTCS OOYUYaIONIUMCS Ha 3aHATHH U
a3 IpoBepsieTCs BO BPEMsI CIIEAYIONIETO 3aHSTHsI, IPH HEOOXOAMMOCTH 00CYKAAETCs Y JIOCKH
KonTtponbHble paboThl, MpeayCcMOTPEHHbIE paboyueii MporpaMMON AMCIMIUIMHEI, TIPOBOJSTCS BO
BpeMs IpaKkTH4eckux 3aHsaTuil. Bapuantos KP no teme He meHee aByx. Bo Bpems BbImoIHEHUs
Konrponbaast paborta | KP momb3oBarbcst y4eOHMKaMHM, CIPABOYHMKAMH, KOHCIEKTAMH JICKIMH, TETpajsiMH JUIs
(KP) MpPaKTUYECKUX 3aHATUH HE pa3peleHo.
IIpenonaBaTens Ha NPAKTHMYECKOM 3aHATHM, MpPEALIECTBYIOIIEM 3aHATHIO mpoBeaeHus KP,
JoBo T J1o oOyyuatommxcsi: remy KP, konmdectso 3ananuii B KP, Bpemst Beinonnennst KP
Koncnekr [IpenonaBaTens HE MEHE, YEM 3a HEJEIIO 10 CPOKA BBIIOIHEHUS] KOHCIEKTA JOJIKEH JOBECTU JI0




CBe/IcHUS 00yJYArOMKUXCS TeMY KOHCIICKTa U YKa3aTh HEOOXOAUMYK YUCOHYIO JIUTepaTypy. Tembl
U MEepeYcHb HEOOXOMUMON y4eOHOW ITUTEepaTyphl BBEUIOKCHBI B AJIEKTPOHHON HH()OPMAIIMOHHO-
obpasoBatenpHOU cpeae Mpl'VIIC, moctymHo# oOydaromiemycsl depe3 ero JHYHBIA KaOWHET.
KoHcnekT nmoymkeH OBITh BBIMOJHECHBI B YCTAHOBJICHHBIA IMperojaBaTesieM CpoK. KOHCHEKTH B
HA3HAYCHHBIN CPOK CAAIOTCS HA MPOBEPKY

Jis opranu3zany ¥ IpOBENEHUS MPOMEXKYTOUHOM aTTecTanuu (B ¢opme 3adera/sK3aMeHa)
COCTABJISIOTCS TUIIOBBIE KOHTPOJIbHBIE 331aHUSl WM MHbIE MaTepHajbl, HEOOXOAUMBIE IJIs OLEHKU
3HAaHWW, YMEHUH, HaBBIKOB M (WJIM) OIbITa JESITEIBHOCTH, XapaKTEPU3YIOIIUX OTaIlbl
(bopMHpOBaHKS KOMIIETEHIIMH B IPOLIECCE OCBOEHUS 00pa30BaTeIbHOMN POrpaMMBbl:

— MepeueHb TEOPETUYECKUX BOIIPOCOB K 3a4eTy/I9K3aMeHY /ISl OLCHKH 3HAHUH;

— IepedYeHb TUIIOBBIX MPOCTHIX IMPAKTHUYECKHX 3aJaHUM K 3auyeTy/3K3aMeHy s OLIEHKU
YMEHUH;

— IEepevYeHb THUIIOBBIX MPAKTUYECKUX 3aJaHUN K 3aueTy/IK3aMeHY JUIsl OLCHKH HaBBIKOB U
(unn) ombITa AESITENBHOCTH.

[lepedyeHb TEOPETUYECKHUX BOIPOCOB U MEPEUHHU TUIIOBBIX MPAKTHUUYECKUX 3aJaHUN Pa3HOro
YPOBHS CIIO)KHOCTH K 3a4eTy/3K3aMeHy oOydarommecsi MOJydaroT B Hadale ceMecTpa uepes
JIEKTPOHHYI0  MH(OpManuoHHo-oOpa3oBatenbHyto  cpexy MpI'VIIC  (nuusblii  kaOuHET
oOydJatomerocs).

Onucanue npouenyp NpoBeJeHus NPOMeKYTOUHOM aTTecTaluu B popMe 3a4eTa
U OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHUs!

[Ipu mpoBeneHUH NPOMEXKYTOYHOW aTTecTallud B (OpMe 3ayeTa MPEenoJaBaTeslb MOXKET
BOCIIOJIb30BaThCsl  pe3yJIbTaTaMU TEKYLIEro KOHTPOJSl YCIEBAaEMOCTH B TEYEHUE CEeMEeCTpa.
OneHoYyHbIE CpeACTBa U TUIIOBbIE KOHTPOJIbHBIE 3a/IaHUs, UCIIOJIb3YEMbIE IIPU TEKYILIEM KOHTPOIJIE,
MO3BOJISIOT OLCHUTh 3HAHMSI, YMEHUS U BJIAJICHUS] HABBIKAMU/OIIBITOM JIeTEIbHOCTH 00Yy4arouXxcs
IpU OCBOEHMM JUCHUIUIMHBL. C 1EIpl0 HCHOJB30BAaHUSA PE3YJbTAaTOB TEKYLIEr0 KOHTPOJIS
yCIIEBa€MOCTH, IPENOAaBaTeNlb IMOJCYUTHIBAET CPEAHIOI OLEHKY YPOBHS C(HOPMHPOBAHHOCTU
KOMIIETEHIMI oOyuaroierocsi (CyMMa OLEHOK, MOJYyYEHHBIX OOydaroIuMCcs, JEIUTCS Ha YUCIO
OIIEHOK).

Ecnu oneHka ypoBHs c()OPMHUPOBAHHOCTH KOMIIETEHIIMI 00yYaromerocst He COOTBETCTBYET
KpUTEpHUsIM TOJy4YeHHs 3adera Oe3 JIOMOJHUTENBHOTO AaTTEeCTAllMOHHOTO HWCHBITAHHUSA, TO
MIPOMEXYTOUHas arrectanus B (opMe 3adera MpoBOIUTCS B GopMe cobeceoBaHMs MO MEPEUHIo
TEOPETUYECKHX BOMPOCOB U TUIOBBIX NMPAKTHUECKUX 3a/1au (He Oosee IByX TEOPETHUYECKUX U JIBYX
npakTudeckux). [Ipomexyrounas arrecranus B (opme 3aueTa ¢ MPOBEACHUEM aTTECTAllMOHHOIO
ucnbITaHus B hopMme cobeceoBaHUS TPOXOAUT HA MOCIETHEM 3aHATUH 110 TUCLUITIIMHE.

Onucanue npouenyp NpoBeJeHUsi NPOMEKYTOYHOM aTTeCTAMHU B (pOPMe IK3aMeHa
U OLICHMBAHUS Pe3yJbTATOB 00y4eHHs

[TpomesxyTouHas aTTectaius B opMe sK3aMeHa MPOBOJUTCS MYTEM YCTHOTO coOece10BaHUs
no Ouneram. buiersl cocraBieHbl TakuM 00pa3oM, YTO B KaXJbli M3 HUX BKIKOYal B celd
TEOPETUYECKHE BOIIPOCHI U MPAKTUYECKHE 3a/1aHNUs.

bunet cogepxuT: 1Ba TEOpETUUECKUX BOIPOCa /IS OLIEHKH 3HaHui. TeopeTndyeckue BOMpPOChI
BBIOMPAIOTCS U3 MEpPEeyuHs] BOMPOCOB K 3K3aMEHy; TPU IMPaKTHUUYECKUX 3aJaHMs: JABa U3 HHUX IS
OLIEHKH YMEHUH (BBIOMPAIOTCA U3 MEPEUHs TUIIOBBIX MPOCTHIX MPAKTUUECKUX 3aJaHUN K dK3aMEHY);
TpeThe MPAKTUUECKOE 3aJaHHe JJIsl OLIEHKH HABBIKOB U (MJIM) OIbITA AEATEIBHOCTHU (BHIOUpAIOTCS U3
MepPEeYHs TUMOBBIX MPAKTUUYECKHUX 3aJJaHUH K dK3aMEHY).

Pacripenenenne TeopeTMUECKUX BONPOCOB M MPAKTUYECKUX 3aJaHUM MO 3K3aMEHAIlMOHHBIM
OusieTaM HaxOJUTCS B 3aKPbITOM JJisl oOyyaromuxcs nocrymne. Pa3paboTaHHbI KOMIUIEKT OMIIETOB
(25-30 OuneToB) HE BBICTABISIETCS B AJICKTPOHHYIO HH(POPMAIMOHHO-00PA30BaATEIBHYIO CpEIy




NpI'VIIC, a xpanutcs Ha kadeape-pazpadorunke ®OC na OymaxHom HocuTtene B coctae POC
0 AUCLUIUIAHE.

Ha sk3amene oOyuaromuiicss 6eper Owmiier, /Ui MOArOTOBKM OTBETa HAa AK3aMEHALIMOHHBIN
omeT o0yuaronieMycst OTBOJUTCS BpeMs B mpeneiax 45 MuHyT. B mporiecce oTBeTa 00y4aronierocs
Ha BOIMPOCHI U 331aHUsI OWIIeTa, MPEernoiaBaTelb MOXKET 3a/1aBaTh JOMOJIHUTEIbHbIE BOMPOCHL.

Kaxnplii Bompoc/3amanue Ouiera OIEHMBACTCS IO YeThIpeXOaIbHOM cucTeMe, a jajee
BBIUUCIISIETCSl cpefHee apu(MeTHYecKoe OICHOK, IOTYYEHHBIX 3a KaxIblil BOMpOC/3aJaHue.
Cpennee apudmeTrnueckoe OIEHOK OKPYTIIAETCS JI0 LUEJIOTO MO MPaBHjaM OKPYTJICHHS.

O0pa3en IK3aMeHALIMOHHOT0 OMJIeTa

-—eHﬂmA'G d IK3aMeHauMOHHbIH Omer Ne 1 YrBepxaaro:
202 _202 1o gucumiuinie «MatemMaTukay 3aBenyromuii kKadeapoit
yueBHbIi rof cnenguaabHocTh CAKJL « » KpV/DKT UpI'YIIC

IT cemectp

[a—

[TepBooOpasnas. HeonpeneneHHbIi HHTETpa U €ro CBOMCTBA.

2. HuddepenunanbHbie ypaBHEHUs MEpBOro nopsaka. OCHOBHbIC MOHITHS U onpeenenus. Teopema
CYLIECTBOBAHHS U €IMHCTBEHHOCTH pelieHus 1upGhepeHnaTIbHOr0 ypaBHEHUS TIEPBOTO MOPSIKA.

T 1
3. Buumcmuts [[ ycos2xdxdy; Diyza,yzﬂ',xzi,le.
D

4.  Haiitu niomans GUrypsl, OrpaHU4eHHON THHUSMU y2 = 9x, y= 3x.

5.  Pemmrs nuddepeHnmnansHoe ypaBHEHNE y” + 4y' + 3y =e .

CocrTaBuTenb N.0. ®ammnus




