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1. OBIIASI XAPAKTEPUCTUKA PABOYEN MPOI'PAMMBI YYEBHOM
JUCIHUIIVIMHBI «<MATEMATHKA»

1.1. MecTO JTUCUMIJIMHBI B CTPYKTYPe OCHOBHO 00pa30BaTe/IbHOM MPOrpaMMbl:
VYuebnas quctumuinaa EH.01. MaremaTtuka siBIsieTCs 4aCThl0 MaTEMATHIECKOTO U OOIIEro

€CTCCTBEHHOHAYYHOI'O IIHUKIIa

OCHOBHOM oOpa3zoBatenbHOM mporpammbl (manee OOII) B

cootBercTBUU ¢ PI'OC no cneunansHocty 38.02.05 ToBapoBeneHHE M IKCIEpTU3a KadecTBa
HOTPEOUTETBCKUX TOBAPOB.
1.2. lleab ¥ nJ1aHUpYyeMble Pe3yJabTAaThl 0CBOEHHUS THCUUIIJIMHBI:

ba3oBas gacTtb

B PE3YIbTATC OCBOCHUA NJUCHUIIIIMHBI CTYACHT JOJIKCH YMentv.!

— pemarh NPUKIIAJAHBIC 33a4d B 00J1aCTH TPOPECCUOHATLHOMN IeATEIbHOCTH;
B pesynbrare 0cBOE€HUS TUCLHUIUIMHBL CTYACHT JOJDKEH 3HAMb.

- 3HayeHHe MaTeMaTHKHU B MpodecCuoHanbHOM aesTenbHocT u mpu ocBoenuu [MI1ICC3;

- OCHOBHBEIC

MAaTEMATHYCCKHUEC MCTOABI

poeCCHOHAIBHON JeATEIHLHOCTH;

- OCHOBHBIC IIOHATHUA HW MCTOJbI

PCUICHHA

MAaTCMAaTHYCCKOro aHaju3sa,

IMPUKIAAHBIX 3aJa4 B obnactu

JIMCKPETHON MAaTeMaTHKH,

JUHENHON anreOpbl, TEOPUU KOMIUIEKCHBIX YHCENl, TEOPUH BEPOSTHOCTEH M MaTEMATUYECKOU

CTaTUCTHKH;

- OCHOBBI HHTETPAIBLHOTO U TU(PEPEHITNATFHOTO HCUNCICHHS,

BapuaTtuBHas 4acTh - HE IPEAYCMOTPEHO

B npouiecce ocBoeHMsT AUCIMITUIMHBL y CTYACHTOB JOJDKHBI (popMupoBath obmue komnereHnuu (OK):

OK 01. ITonumaTh CyIHOCTh U COLUATBHYIO 3HAUMMOCTb CBOCH Oyaymieit mpodeccu, nposiBisTh
K HEM yCTOMUYMBBIN UHTEPEC.

OK 02. Opranu3oBbiBaTh COOCTBEHHYIO JEATEIBHOCTD, BHIOMPATH THIIOBBIE METOIBI U CIOCOOBI
BBITIOJTHEHUS TPO(ECCUOHAIBHBIX 3a][a4, OlEHUBATh UX 3()(HEKTUBHOCTD.

OK 03. [IpuauMath penieHust B CTaHIapTHBIX U HECTAHIAPTHBIX CUTYAIUAX U HECTHU 3a
HHUX OTBETCTBEHHOCTb.

OK 04. OcymuiecTBasiTh TIOMCK U KCIOJIB30BaHUE HHOOPMAIIUK, HEOOXOAUMOM s 3 PEKTHBHOTO
BBIMTOJTHEHUS TIPO(ECCHOHATIBHBIX 33124, TPO(PECCHOHATTLHOTO U JIMYHOCTHOTO PA3BUTHS.

OK 05. Bnagers uHGOPMAIMOHHON KYJIBTYPOH, aHAIM3UPOBATh W OLEHHBATH MH(OpMAILUIO C
MCIIOJIb30BaHNEM HH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOIOTHIA.

OK 08. CamocrosTensHO Onpenessith 3amadd Mpo(hecCHOHANTLHOTO W JUYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CAMOOOPa30BaHMEM, OCO3HAHHO IUIAHUPOBATH MTOBBIIICHHE KBATH(PHUKAIIIH.
OK 09. OpueHTrpOBaThCS B YCIOBHAX YaCTOW CMEHBI TEXHOJIOTHIA B TPOJECCHOHATBLHON

JACATCIIBHOCTH.

B mporecce ocBOeHHS AUCHUIIIMHBI Y CTYJACHTOB JOJKHBI (JOPMHUPOBATH NPOPECCHOHAIBHBIE KOMIIE-
teruuu (OK):
[IK 1.1. BeiaBasiTe TOTPEOHOCTH B TOBApax.

TIK 3.1. YyacTBOBaTh B IJIAaHUPOBAHWY OCHOBHBIX ITOKA3aTENICH NEATETHHOCTA OpTraHU3aIliH.

ITo utoram OCBOCHHS IUCITUIUIMHBI, OOYJaronIuecs MOJDKHBI MPOJIEMOHCTPHUPOBATH PE3YIIBTATHI
o0OydeHwusi, cootHec€HHbIE ¢ pe3ynabTaramu ocBoeHus OOII CI1O, npuBeneHHbIE B TAOIUIIE.

Kog OK | Ymenus 3HaHus

OK 01 . YMEHHUE pelIaTh MPHKIIATHbIC . uH(opMaIHu, a TaKkKe

OK 02 3aj1au¥ B 061acTH MPOECCHOHATBHOM 000CHOBaHHOCTH BBIOOPA TIPUMEHEHHSI
OK 03 NeATeTLHOCTH COBpPEMEHHBIX TEXHOJIOTUH e€ 00paboTKu
OK 04 . OBICTPOTA M TOYHOCTH MOKCKA, PaLMOHAILHOE ¥ KOPPEKTHOE

OK 05 ONTHUMAJIEHOCTh ¥ HAYy4HOCTb UCIIOIB30BaHUE PECYPCOB,

OK 08 Heo0X0UMOM MH(GOPMAIHH, a TAKKe JIOKYMEHTOB B IIPO(ECCHOHANBHOMN U
OK 09 000CHOBaHHOCTb BbIOOpa MPUMEHEHUS yueOHOIl 1eITeTbHOCTH

K 1.1 *BBIYHCIIATH

COBPEMEHHBIX TEXHOJIOTHI €€ 00padoTKH

MMPOU3BOJHBIC  3JICMCHTAPHBIX




IIK 3.1

o OpPTraHU30BBIBATH
CaMOCTOSITENIbHYIO paboTy MPU OCBOCHUU
po(heCcCHOHATTBHBIX KOMIICTCHIINN;
CTPEMHTBCS K CaMOOOPa30BaHUIO U
MOBBIIIIEHUIO TPO(PECCHOHATBHOTO
YPOBHSI

o ymeno u 3¢ HeKTHBHO paboTaTh B
KOJUIEKTUBE, COOIIONATE

PO ECCUOHATIBHYIO 3TUKY

o yYMEHHUE pallMOHAILHO U
KOPPEKTHO HMCITOJIb30BaTh
WH(POPMAIIMOHHBIE PECYPCHI B
npodecCHuoHaIbHON 1 yueOHOM
JeSITeIIbHOCTH

o ymeno u 3ppexTuBHO paboTaTh B
KOJUIEKTUBE, COOJIIONATE

PO ECCUOHATIBHYIO 3TUKY

6bicTpOTa " TOYHOCTb MOMCKa,
ONTUMaNbHOCTb U HAYYHOCTb HEOOXOAMMOM
o nHpOpMAIINH, a TAKXKE

000CHOBaHHOCTbH BbIOOpA MPUMEHEHUS
COBPEMEHHBIX TEXHOJIOTUi €€ 00paboTku
palroHaIbHOE M KOPPEKTHOE
UCTIOJIB30BaHUE PECYPCOB,

JTOKYMEHTOB B IPO(ECCHOHATIBHOMN 1
y4eOHOM JeSTEeHbHOCTH
®BBIYUCIIATE ITPOU3BOJHBIC JJIEMEHTAPHBIX

byHKIMH, *HCIIONB3YS CIpaBOYHBIE
MaTepHabl, HaXOJIUTh POU3BOAHYIO
KOMITO3UIHN HECKOJIBKHX byHKIHH,
*BBIYHCIIATH  [POU3BOJHBIC,  MPUMEHSS
npaBuiIaM audGepeHIIMPOBAHHS;
*BBIUUCIIATE  NPUONMKEHHBIE  3HAYCHUS
GyHKIHA ¢ TOMOIIBI0 TuddepeHmana;
*TIPUMEHSTH g depeHInanbHoe

UCYHUCIICHHE IIPU PEUICHUH IPUKIIAJHBIX
3a1a4 Npo(ecCHOHATBHOTO LIMKJIA;
*BBIYUCIIATH HEOIIPEIEIICHHbIE u
ONPEIEIEHHBIE HMHTETPAIBI C  IOMOLIBIO
CIIPaBOYHOI'0 MaTEPHUAIIA;

*BBIUMCIATE B IPOCTEHIIMX  CIydasx
TUIOMIAIA  TUTIOCKUX (QUryp, AIUHY IyTH
KpUBOH U 00BEM Tella C HCHOJIb30BaHHEM
OIIPEJIEICHHOI0 UHTErPalla;

*pemarb npocTeiime 3a71a4n
AHAJIMTUYECKOU reOMETPHUH;

spelmiaTh  mpocTedimue  KOMOWHATOpPHBIE
3a/1a4u;

*peraTh IIpaKTUYECKUe 3a1a4u c

MPUMCHCHUCM BEPOATHOCTHBIX METOAOB,

*OIEPUPOBATh C OCHOBHBIMHM TOHATHUSIMH
MaTeMaTUYECKOH CTaTHCTHKH, BBIYMCIIATH
YHUCJIOBBIE  XapaKTEPUCTHKH  CIy4YaiHOU
BEJIMYHHBI,

epelaTth MPaKTHYECKUE 3aJaydl 10 TEOPHU
MHOJKECTB;

epeIaTh MPAKTUYCCKUE 33]aUd ¢ TOMOIIBIO
TEOpUH rpados

(hyHKITHIA, *HCTIONB3Y S CIIPaBOYHBIC
MaTepHalbl, HAXOJIUTh TIPOU3BOIHYIO
KOMITO3HUITHH HECKOJIbKHX (hyHKIHH,
*BBIYUCIIATH MIPOU3BOIHbIC, MPUMEHSS
npaBuiIaM audhepeHITPOBaHN;

*BBIYHCIISTh NpUOIKEHHBIE 3HAYCHUS

(YHKITMI ¢ TOMOIIBIO quddepeHnmana;
*TIPUMEHATH AU HepeHIIHATBPHOS UCUHCIICHHE

npH pelIeHn HPHKJIaIHBIX 3a1a4
npogecCHOHANBHOTO IUKJIA;

*BBIUHCIIATH HEOTIPE/ICIICHHBIC u
ONpEeNICNICHHbIE ~ MHTErPajlbl C  ITOMOIIBIO

CIPaBOYHOTO MaTepuaa;
*BBIYHCIIATH B MPOCTEHIINX CIyYasx IUIOMAAN
TUIOCKUX (DUTYD, IITHMHY TYyTH KPUBOW M 00BEM

Teda C HCIOJNB30BAHUEM  OIPENEIECHHOTO
WHTerpaa;

*pemaTh NpOoCTENIINE 3aJa4l aHAITUTUYECKOMN
TEOMETPUH;

spemiarhb npocTeimne KOMOWHATOpHBIE
3a]a4H;

epemarhb MIPAKTHYECKUE 3aJ1a4n c
MIPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB;
*ONEepUpOBaTh C OCHOBHBIMH MOHITUAMHU
MaTEMaTHYECKOM  CTATUCTHKH, BBIYHCIATH
YHUCJIOBBIE XapaKTEPUCTUKHU ciy4yaiHOMI
BEJMYUHBL;

spemiaTh IMpakTHUECKHE 33Jauyd 10 TEOpHUH
MHOJKECTB;

speliaTh NMpaKTHYECKHE 3aJadd C TOMOIIBIO
Teopuu rpados




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bun yueOHo# padoThI O0bem yacon
Oo6s13aTesibHAsI yueOHAs1 HATPY3Ka 101
B TOM YHCIIE:
TEOpeTUIeCcKoe 00ydeHue 32
MIPAKTUYECKHUE 3aHATHS 34
CamocTrosiTe/ibHasi padoTa 00y4alonierocs 30
Koncynpranuun )
IIpomexyTouHas arTtecTauus B gopme Augbep e;igszaHHom




2.2. TemaTn4eckuii IJIaH U COlep:KaHMe Y4eOHOM AU CIMIIIMHBI

Koas1 OK,
Coaeprxanue yued0HOro MaTepHaJia, J1abopaTopHblie paGoThl M MPAKTHYECKHE 3aHATHS,
HaumeHoBaHue pa3/ie/ioB U YPOBeHb
caMocTosiTeIbHAsl padoTa o0y4yarommxcs, KypcoBasi padota (poekT) O0bem yacoB
TeM OCBOEHHUS
1
2 3 4
Pa3nen 1 Jluneiinas aareopa 22
Conep:xaHue y4eOHOro MaTepuaJia 10
ITonsTue maTpuubl. Buael Matpul. BeinonHeHue onepanuil Haa MaTpuLamMu.
Onpenenurenn matputl. CBolicTBa. MUHOpEI, anredbpandeckre gonoaHeHns. Teopema 4 OK 01
Jlanaca. OK 02
Tema 1.1.Martpuub! 1 Ilpakmuueckue szansmuss Ne [: BolloliHEeHHWE onepanuid HaJ MaTpPUIAMHU. OK 03
omnpeaeIuTeTH Brruncnienune onpenenureneit no reopeme Jlamnaca 4 OK 04
Ipaxmuueckue 3anamusa Ne 2: ObpatHas marpunia. Panr matpuubl. Beraucnenue OK 05
0o0paTHON MaTpULlb
CamocTrosiTeqibHasi pa6oTa 00y4aomuXxcs. 2 OK 08
Pabota ¢ yueOHOl 1 cipaBOYHOM uTepaTypoii. PaboTa ¢ KOHCTIEKTaMH JICKIIHH.
Tema 1.2 Cucrembl
N . Cojaep:xaHue yueGHOro MaTepuaJia 12
JINHEHHBIX YPaBHEHUI =
OCHOBHBIE TTOHSITHUS U OIpEACIICHUA. OILHOpOI[HLIe 1 HCOAHOPOAHBIC CUCTEMBI JIMHCUHBIX
ypaBHeHui. COBMECTHBIC U HECOBMECTHBIE CHCTEMbI ypaBHEeHHH. PenieHne ciuctem 4
TUHEHHBIX ypaBHeHu o popmynam Kpamepa. OK 01
Ipaxmuueckue 3ansmus Ne 3: PemieHne cucTeM JIMHEHHBIX ypaBHeHui. Pemenue OK 02
CUCTEM JIMHEHHBIX YPaBHEHUI METOJIOM OOpaTHOM MaTpPHIIBI. OK 03
Ilpakmuueckue sansmus Ne 4: Cuctema M JMHEHHBIX YpaBHEHHH ¢ N 6 OK 04
IepeMeHHbIMU. Pellienue cucrem JIMHENHBIX YpaBHEHU MeTo10M ["aycca. OK 05
Ilpakmuueckue 3anamus Ne 5: PellieHne cHCTeM JTMHENHBIX YPABHEHUN OK 08
CamocrosiTesibHast padoTa 00y4arOIIMXCH. OK 09
Pabora ¢ koncrekTamu Jeknuii. BpITONMHEHNE WHIWBHIYAIBHOTO 3aJaHHS 10 2
pELICHMIO 3a7a4
Pa3znea 2. MaTteMaTH4ecKHi aHAJIN3 14
Tema 2.1.
Cojaep:xkaHue yueOHOIro MaTepuaJa
®yuknus. [pegen
¢ynxuuu. HenpepoiBHocts | AprymeHT U QyHKius. O0nacTh ompefeneHust M 00JacTh 3HAueHWH (DyHKIUU. 4 OK 01




(yHKIHH. CnocoObl  3amanusi, (QyHKIUW: TaOJUYHBIN, TrpadUUYeCKuid, aHATUTHICCKUH, OK 02
cioBecHblif. CBoiicTBa (DYHKIIMM: YETHOCTb, HEYETHOCTb, IEPUOJUYHOCTbD, OK 03
MOHOTOHHOCTb, OTpaHUYCHHOCTh. OCHOBHBIC JIEMEHTapHbIC (DYHKIIMH, HX CBOHCTBA OK 04
u rpaduxu. Yucnosas mocieaoBaTeNbHOCTh U ee mpeaen. OCHOBHBIE TEOPEMBI O OK 08
npeesnax.
Ilpakmuyeckue 3anamus Ne 6: IlocTpoeHume u ucciuenoBaHHE (QYHKIUU C
MIPUMEHEHHEM CBOMCTB
Ipaxmuueckue 3ansmusi Ne 7: Ilpenen ¢yHKIUM Ha OECKOHEYHOCTH U B TOYKE.
[TepBrIii 1 BTOpOI 3aMeyarTesibHbIe Mpeieiibl. BoluncieHne nmpeaesion 6
Ilpakmuueckue 3aumsmus Ne §: HenpepslBHOCTH (QYHKIIMM B TOYKE U Ha
npoMexyTke. Touku pa3pbiBa IEPBOTO U BTOPOTO PoOJa.
CamocrosiTesibHast paboTa 00y4aroUIMXCs.
PaGora ¢ yueOHOW M cHpaBOYHOW JIHUTEpaTypol, paboTa ¢ KOHCIEKTOM JEKLIUH, 4
penieHue yrnpaxHeHui mo oopasity, NoAroToBka pedepatoB u COOOIICHUI.
Pa3nen 3. luddepennunaibHoe ucHuciaeHne 19
Tema 3.1.
Conep:xaHue y4eOHOIro MaTepuaJia 5
IIpousBoanasi pyHkuum. 0 v v I
npeseneHmue IIPOU3BOTHOM, CBOIiCTBa. paBuiIa u bopmyIbl
muddepentmpoBanusi. CrioxxHast QyHKIUS U €€ POU3BOHAS. 7
Ipakmuyeckue 3auamus Ne 9: @duznyeckuii ¥ TIE€OMETPUYECKHH  CMBICH 5 OK 01 - OK 05
npou3BoiHOM. IlpaBuna u popmyiel quddepeHpoBanusl. OK 08 ’
CamocrosiTesibHAst paboTa 00y4aroUIMXCs.
Paborta ¢ yueOHOI M cnpaBOYHOW JIMTEpaTypoil, paboTa ¢ KOHCIEKTOM JEKIHMH, 2
penieHue yrnpaxHeHu mo oopasily, MoAroToBka pedepaTtoB U COOOIICHUI.
Tema 3.2.
IpuJtozkeHHe NPOH3BOHO! Conep:xanue yueOHOro MaTepuaJia _ 8
K PelIeHHIO 3a0a'. Uccnenosanue (1)yHKIiI/II/I C MOMOUIBIO MPOU3BOIHON: MHTEPBAJIbl MOHOTOHHOCTU U ) OK 02 - OK 05,
HKCTPEMYMBbI (QYHKIMH. ACUMIITOTHI.
Ilpaxmuueckue 3anwsmus Ne 10: VccnenoBanue (yHKUMH U TOCTPOECHHE UX OK 08
rpaduKOB. ACUMIITOTHI. OK 09
Ipakmuueckue 3amamuss Ne 11: UccnenoBanue (yHKIUMHU Ha SKCTPEMYM IpH 4
pELIEHNN 3324 IPUKJIAJHOTO XapaKTepa.
CamocrosiTesbHast padoTa
PabGorta ¢ ydeOHOI W CIpaBOYHOW JHTEPaTypoi, paboTa ¢ KOHCHEKTOM JIEKIIHH, 2
peleHre ynpakHeHHi 1o o0pasily, oAroToBKa pedepaToB U COOOIIEHUIA.
Pa3nen 4 UnTerpanbHoe HCHHCIEHHE 18




Tema 4.1.
HeonpeneneHnblii
HHTErpal.

Copep:kaHue y4eOHOro MaTepuaa

Heomnpenenennslii MHTErpai; MoHITHE EPBOOOPA3HON JaHHON (QYHKIMH; OTIpeaeTICHHE
HEOIIPEeNICHHOTO0 HHTErpalla; CBOICTBA HEONpPEIeIeHHOTro nHTerpaia. Tabnumna
HWHTETPAJIOB OCHOBHBIX AJIEMEHTapHBIX (DYHKIHH.

Ilpaxmuueckue 3auamusi Ne [2. BbluMClIEHUE HEONPEICICHHBIX HHTEIPajoB:
HEMOCPEACTBEHHOE MHTETPUPOBAHHME, METOJ Ppa3JIOKEHHUs, METOJ 3aMEHbI
MEpPEMEHHOM

Ilpakmuueckue 3auamus Ne 13 VIHTerpupoBaHHE MO YaCTSAM B HEOMPEACIEHHOM
UHTErpaje

CamocrosiTesibHas padora
Pabora ¢ yueOHOW W CIpaBOYHOW JIMTEPATYpoH, paboTa ¢ KOHCIEKTOM JIEKIIUH,
peleHre ynpaKHEHHH 1o 00pasily, MoAroToBKa pedepaToB U COOOIICHUH.

OK 03
OK 04
OK 05
OK 08

Tema 4.2.
OnpenesieHHbIH HHTErpaJ.

Conep:xaHue yueOHOro MaTepuaJia

10

OrnpenelieHHBI MHTErpajl Kak IUIONIAJb KPUBOJIMHEHHON Tpameuuu. IloHsTHE
ompezaeneHHoro wuHTerpana. CBolcTBa ormpeaelneHHOro uHTerpana. Popmyna
Herorona-JleliOuuna.

Ipakmuueckue 3amsamusi Ne [4: BpluucieHHE OIPENEICHHBIX HHTETPaJoB.
Brruncrienue niomaay miockux Gpuryp.

Ipakmuueckue 3ansamuss Ne [5: IlpumeHeHue oOmnpenenEHHOrO HWHTErpana IpHu
BBIUMCIIEHUH 00BEMa Tesla BpallleHUs], TPOWICHHOTO MYTH U JUIMHBI TyTH

CamocrosiTesibHasi padoTa.
Paborta ¢ yueOHOIl M cmpaBOYHON JIMTEpaTypol, paboTa ¢ KOHCHEKTOM JICKIHi,
penieHue yrnpaxHeHu mo oopasily, MoAroToBka pedepaTtoB u COOOIICHUI.

OK 01
OK 02
OK 03
OK 04
OK 08
OK 09

Pa3zgen 5. KoMmiekcHbIe YHCJIa

10

Tema 5.1 KommiaekcHbIe
qyucaa

Conep:xanue yueOHOro MaTepuaJia

10

Omnpenenenne KOMITIEKCHOTO YKcia. ApupMeTHUeCKUe onepanny Hal KOMIUIEKCHBIMU
YHCcIIaMH, 3alMCaHHbIMU B anredpanyeckoit Gpopme. ['eomerprudeckas HHTEpIIpeTays
KOMIUIEKCHBIX yHcen. Moysib M apryMEHTHl KOMIIEKCHOTO YHCIa.

Ilpakmuueckue 3auamus Ne 16: Pemenue 3anau

N

CamocrosiTesibHas padora.
Paborta ¢ yueOHOIl M cIpaBOYHON JKMTEpaTypol, paboTa ¢ KOHCHEKTOM JIEKIIHiA,
penieHue yrnpaxHeHu 1mo oopasity, MoAroToBka pedepaTtoB U COOOIICHHI.

OK 03
OK 04
OK 05
OK 08

Pa3nes 6. OCHOBBI TeOpPHH BEPOATHOCTE 1 MATEMATHYECKOM CTATHCTHKH




Tema 6.1 OcHOBBI TeopuH

N Copep:kaHue y4eOHOro MaTepuaa 9
BEPOATHOCTCH U
MATeMATHYeCKOi DneMeHTbl KOMOMHATOPHOTO aHAIM3a: pa3MeIIeHNs, TIEPECTAaHOBKY, codeTanus. Dopmyna
CTATHCTHKIL Herotona. Cnyuaiinsie coobitusi. BepositHOCTh coObITHA. [IpocTeiimue cBolicTBa 4
BEPOATHOCTHU OK 03
Ipaxmuueckue 3ansmus Ne 17: 3agaun MaTeMaTHYeCKOH CTaTHCTUKH. BBIOOpKA. 1 OK 04
BapuaunonHssli psa. OK 05
CamocrosiTesbHast padora OK 09
Pabora ¢ ydeOHOI M CIpaBOYHOW JIMTEpaTypoH, paboTa ¢ KOHCIEKTOM JICKITUH, 4
pelieHre yrnpakxHeHu! o 00pasily, MoAroToBKa pedepaToB M COOOIICHHIA.
9
Paszgea 7. /Iluckpernasi MaTeMaTuKa
Tema 7.1 Iuckpernas 9
Conep:xaHue y4eOHOIro MaTepuaJia
MaTeMaTHKa ™ =
HpCZ[MGT AUCKPETHOU MAaTEMATHUKH. Mecto n POJIb JUCKPETHON MATEMATUKU B CUCTEME
MaTeMaTHYECKUX HAyK M B PEIICHUH 33]1a4, CBSA3aHHBIX C 0OecriedeHneM HHPOPMAITMOHHON 4 OK 02
0€3011aCHOCTH. OK 03
Ilpaxmuueckue 3anamus Ne 18: Pemenue 3a1a4 1 OK 04
CamocrosiTesibHas padora. OK 05
PaGora ¢ yueOHOW M cHpaBOYHOW JIHUTEpaTypol, paboTa ¢ KOHCIEKTOM JEKLIUH, 4 OK 08
penieHue yrnpaxHeHui mo oopasily, MoAroToBka pedepaTtoB U COOOIICHUH.
KoncyabTanun 5
CamocTrosiTenbHast padoTa 30
Bcero: 101




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI YUEBHOI
JUCHUIINHbBI

3.1. TpedoBaHusi K MUHUMAJIBHOMY MaTEPUAILHO-TEXHHYECKOMY 00ecredeHn 0
Peanuszanus nporpammsbl yueOHOM JUCHUILIMHBL TpeOyeT Haluuus yueOHOro kabuHeTa
«MaremMatuka.

OobopynoBaHue y4eOHOTro KaOMHeTAa:
- IOCa0YHBIC MECTA IO KOJIUYECTBY CTYACHTOB,
- pabouee MecTo Iperno/aBaTes;
- KOMIIJICKT y‘l€6HO-HaFII$IHHI>IX mocoouii mo MaTEMaTHUKE,
TexHuuecKkue cpecTBa 00yUeHHSI:
- KOMITBIOTEP C JUIEH3MOHHBIM IIPOrPaMMHBIM 00€CIIEYCHHEM;
- IOCTYII K cetu MHTEpHeT;
- MYJIbTUMEIMA IPOEKTOP;
-KaJIbKYJISITOP.

3.2. MndopmannoHHoe o0ecriedeHre peaju3alui NporpaMmbl
Jis peanuzanuu mporpamMmbl OMOJIMOTEUHBIH (OHZI 00pa30BaTEIILHON OpraHU3alMH JOJIKCH
UMETh TMEYATHBIC PECYPChl M PECYpChl B AJICKTPOHHOM BHJIE, PEKOMEHIYyEeMbIC ISl MCIIOJIb30BAHHS B
00pa3oBaTeIbHOM IMPOIIecCe.

3.2.1. IleyaTHble U3JAHUS

1. bammakos, M. U. Maremaruka : yueOHUK AJi1 00pa30BaTeNIbHBIX YUPEKICHUIN HAaY. U
cpen. mpod. oopazoBanus / M. U. bammakos. - M. : Akagemus, 2019. - 256 ¢. : wi. -
(HaganbHoe u cpenHee mpodeccuoHaIbHOE 00pa3oBaHuE).

2. T'puropses, C. I'. Maremaruka : yueOHHUK AJIs1 CTYJ€HTOB 00pa30BaTENIbHBIX YUPEKIACHUI
cpea. nmpod. obpazosanus / C. I'. I'puropses ; nox pexn. B. A. I'ycesa. - 10-e u3za., crep. -
M. : Akanemus, 2020. - 416 c. - (Cpennee npodeccuoHaibHOE 00pa30BaHUE).

3. Jamasu, A. A. MatemaTuka : y4eOHUK JIJISl CTYICHTOB 00pa30BaTeNbHbIX YUPEIKICHHIMA
cpen. mpod. oopazoBanus / A. A. [lanasH. - 3-¢ uz., ucnp. u joi. - M. : ®DOPYM :
NH®PA-M, 2019. - 544 c. - (ITpodeccronanbHOe 00pazoBaHue).

3.2.2. DJIeKTPOHHBbIE U3JAHUS (JIEKTPOHHbIE PeCypChl)
1. Marematuka : yaeOnuk / A.A. Jlagasa. — 3-e uz ., ucrp. u gorn. — M. : UHOPA-M,

2019. — 544 c. — (Cpennee npodeccuonanbHoe odbpazoBanue). - URL:
https://new.znanium.com/catalog/product/1006658;

2. COopHUK 33/1a4 110 MaTeMaThke: YueOHoe nmocooue/JanasH A. A., 3-e m3a1. — M. :
®opym, UTHOPA-M Uznarensckuii lom, 2018. - 352 c.: - (IIpodeccuonanbroe
obpazoBanue) - URL: https://new.znanium.com/catalog/product/970454.



4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

TACIHATITAHBI

KoHTporlb ¥ oOlLleHKa pe3ylbTaTOB OCBOCHHS Yy4YeOHOW MUCIUIUIMHBI OCYIICCTBIISCTCS
IIPEnoiaBaTesieM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUM, TECTUPOBAHMS, a TAKKE
BBITIOJTHEHMS 00YJArOIIMMHUCS WHIUBUIYATbHBIX 3a/IaHUN, IPOSKTOB, UCCIICIOBAHUH.

Pe3ynomamut 00yuenusn

Kpumepuu oyenku

Memoowl ouenku

Hepeqeﬁb 3HLZHM11, oceaueaemsblx 6
pamkax Oucuunﬂunbl:

OCHOBBI MaTEMaTU4YECKOT 0
aHaJu3a, TMHeHHOW anreOpsl U
AHAJIUTUYECKON T€OMETPUH.
OcHoBbl AudhepeHnaIbHOTo U
UHTErPaIbHOTO UCUHUCIICHUSI.
OCHOBBI TEOPUH KOMILIEKCHBIX
qrces.

Ilepeuenv ymenuil, oceausaemuix 6
PAMKAX OUCYUNTUHDBL:

BoimonHaTe onepanyy Hajg
MaTpHUIIAMHU U PEUIaTh CHCTEMBI
JIMHEHHBIX YPaBHEHUM.
Ornpeaenars npeaen
HOCJIEI0BATEILHOCTH, TIPEIeI
(GyHKITIH.

IIpumeHsATh METOIBI

g hepeHIUaTbHOTO U
WHTETPAILHOTO NCUUCIICHUSI.
Hcnonp30BaTh METOABI

I epeHInpoBaHUs 1
WHTETPUPOBAHUS JIJISI pEIICHUS
NPaKTUYECKUX 3a/1a4.

Pemates nuddepenunansee
YpaBHEHUSI.

[lonp30BaThCS MOHATUSIMH TEOPUN
KOMITJIEKCHBIX YHCEIl.

«OTIMYHO» -  TEOPETHYECKOEe
COZIep)KaHUE  Kypca  OCBOCHO
MOJIHOCThI0, 03  TpoOenoB,
yMeHHsS ~ COPMHUPOBAHBI,  BCE
NPETyCMOTPEHHBIC  MTPOTPaMMOIA
y4eOHbIC 3ajJaHusl  BBINOJIHCHBI,
KadyeCTBO ux BBITIOJTHCHU A
OLICHEHO BBICOKO.

«Xopowmo» -  TEOPETHUYECKOE
COZIep)KaHUE  Kypca  OCBOCHO
MOJIHOCThIO, 03  TpoOesoB,
HCKOTOPEBIC YMCHHA
c(hopMUPOBaHbl  HEIOCTATOYHO,
BCC IpeTyCMOTPEHHBIC

MporpaMMoii  yueOHbIe 3aJaHus

BBIIIOJIHCHBI, HCEKOTOPLIC BHUJbL

3aJaHuu BBINTOJIHEHBI c
OIIMOKaMH.

«Y IOBJIETBOPUTEIHLHO -
TEOpEeTHUIECKOe coJiep’KaHue
Kypca OCBOEHO 4YacTU4YHO, HO
POOEIIBI HE HOCSIT
CYILIECTBEHHOTO xapakrepa,
HEOOXOUMBIE yYMEHHsI padoThl ¢
OCBOEHHBIM MaTepHaIoM B
OCHOBHOM c(OpMHPOBaHEI,
OOJIBIIMHCTBO TPEYCMOTPEHHBIX
nporpaMMoii o0ydeHus: y4eOHBIX
3aJJaHUI BBITIOJTHEHO, HEKOTOpHIE
u3 BBITOJIHEHHBIX 3a7aHui
cojiepKaT OITHOKH.
«HeynoBiieTBOPUTENIBHOY -
TEOPETUIECKOE COACPKAHNE
Kypca He OCBOEHO, HEOOXOTMMbIS
yMeHHS He C(OPMHUPOBAHEI,
BEITIOJTHEHHBIE YIeOHbBIE 3a/IaHNUS

cojepxart rpyObie OIIOKH.

YCTHBIH OIIPOC,
TECTUPOBAHUE,
BBITOJTHEHHE
WHAMBUTyaJIbHBIX 3aaHUN
Pa3IMYHON CIIOKHOCTH

OIIEHKA OTBETOB B XOJI€
3BPUCTUYECCKON OCCeIbI,
TECTUPOBAHUE

OIIEHKa OTBETOB B X0/1€
IBPUCTUIECKON Oecepl,
MOATrOTOBKA MPE3EHTAlUN

YCTHBIH OIIPOC,
TECTUPOBAHMUE,
JIEMOHCTpPALUs YMEHUS
BBITIOJTHSTH OTIepaIluy HaJ
MaTpULaMU U peIaTh
CHUCTEMBI JINHEUHBIX
YpaBHEHUI B
WH/IMBHTyalIbHBIX 3alaHUAX

YCTHBIH OMpOC,
TECTHPOBaHHUE,
JIEMOHCTpALIUS YMEHUS
pelaTh 3aauu, UCTIONIB3YsI
ypaBHEHUS NPAMBIX U
KPHUBBIX BTOPOTO MOpsAKa HA
IUIOCKOCTH

YCTHBIH OIIpOC,
TECTHPOBAHHUE,
JEMOHCTpPAIIUST YMEHUS
MPUMEHSTH METOIbI

¢ hepeHINaATBHOTO |
WUHTETPAILHOTO HCUUCIICHUS
TIPH PEIISHUN 33124




YCTHBIH onpoc,
TECTHUPOBaHHE,
JEMOHCTPALIUST YMECHUS
pemath muddepeHnraTbLHbIe
ypaBHEHUS

YCTHBIH OIIPOC,
TECTUPOBAHMUE,
JIEMOHCTPALMS YMEHUS
I0JIB30BAThCS IIOHITUSIMU
TEOPUHU KOMIIJIEKCHBIX YUCEI
IIPY BBINIOJIHECHUH

WHANBUIYATbHBIX 3adaHAN

Pesynbrarel 00yueHus Kpurepnu oneHkn Mertonb! OLIEHKH
Ymenus: *nemoHcTpupyer BiageHue | TectupoBaHue
- HAXOJWTb ITPOU3BO/IHBIE; TIOHATUH 51 Metoq0B | OneHka peleHns

- pelarb CUCTEMBI JIMHENHBIX
anreOpanvyecKux ypaBHEHHUH;

- AHAITM3UPOBATh rpapuKu PyHKIIHIA;

- BBIUMCIATH  HEONPEACNEHHBIE U
OIpeENIEHHbIE UHTETPAJIbI;

- pemars IpPUKIAJHBIE 3374a4d  HA
KOMILJIEKCHBIE YHCIIa;

- pemars MPOCTEUIINE 33a4d TEOPHH
BEPOSATHOCTEN 51 MaTeMaTu4eCKon
CTaTUCTHUKH;

3uanus:

- OCHOBHBIC TIOHSTHS M  METOJIBI
MaTeMaTUYEeCKOro aHaJIN3a;

- OCHOBHBI€ ITOHATHS JINHEHHOW anreOpsl;
- OCHOBHBIE YHCIIEHHBIE METObI PEIICHHS
MIPUKJIaTHBIX 33134,

- OCHOBHBIE TIOHSTHS TEOpHUH
BEPOSATHOCTEMN 51 MaTeMaTu4eCKOn
CTaTUCTUKHY;

- MOHATHE KOMIUIEKCHOTO 4HcIa, (pOopMbl
3aITUCH KOMILIEKCHBIX YHCEIT,

- OCHOBBI mddepeHInanTbHOTO
WCUUCIICHUS;

- OCHOBBI UHTETPAJIbHOT'O MCUUCIICHHUS;

- OCHOBHBIE TOHATHS  JIUCKPETHOU
MaTeMaTHUK{

MaTeMaTUYeCKOr0  aHAIW3a | MPHUKJIAIHBIX 3329
TMCKpeTHo — MartematukH, | [IpoexTHas pabora

*nemoHcTpupyeT Bhagenue | OueHka peleHui
YHCIIEHHBIMHU METOJIaMH | MIPUKJIAAHBIX 337a4 Ha
peleHus MPUKJIAIHBIX | TPAKTUYECKUX 3aHATUSAX
3amad;

*IEMOHCTpUpPYET BIAJICHHE

TTOHATHI TEOpUHN

BEPOATHOCTEMN 51

MaTeMaTH4eCKOn

CTaTUCTHUKHU;

*pemraer 3ajaud MO TeMaM

Kypca

OneHKa 3HaH!M, YMEHUI U HABBIKOB I10 PE3yJIbTaTaM TEKYILETO XU UTOTOBOTO KOHTPOJISI IPOBOANTCS B
COOTBETCTBUU C YHUBEPCAIBHOU IIKAJION OLICHUBAHUS

[TporieHT pe3ynbTaTUBHOCTH
(TTpaBUIIBHBIX OTBETOB)

KauecTBeHHas1 OlleHKA MHAWBUTYaTEHBIX
00pa3oBaTEILHBIX JOCTHKCHUI

Oasu1 (OTMETKA) BepOATBHBIN aHATIOT

90-100%

5 OTJIMYHO




80-89% 4 XOPOIIIO
60-79% 3 YJIOBJIETBOPUTEITEHO
Menee 60% 2 HE yJIOBJICTBOPUTEIIHHO

O6mme komrereHiur(OK) YMmenus oOume 3HaHus 001IIE
OK.01. IToHuMarsb BBIIBISITE M 3((EKTUBHO | OCHOBHBIE MCTOYHUKHM HH(OpMALUH
CYLIHOCTh u HCKaTh MH(pOpMALIMIO, | U PECYpChl Ul PElIeHHs 3a1ad 1
COLIMAIIbHYIO HEOOXOMUMYIO Ui pelieHus | mpodieM B MPOQECCHOHATLHOM
3HaYUMOCTb cBoei 3a7a4uu W/WITH TTPOOIeMbI W/WIM COLIMAIBHOM KOHTEKCTE;
Oynymeir  mpodeccun,
IPOSIBIIATH K Heit
YCTOWYHBBIN HHTEPEC
OK.02. Opranu3oBsIBaTh | 0OPMIIATE PE3yIbTAThl TTOWCKA, | TIOPSIOK 170 TIPUMCHEHHS u
COOCTBEHHYIO I€STENBHOCTD, | [PUMEHSTH CpeACTBa | MIPOrpaMMHOE obecrieyeHre B

BI)I6I/IpaTb THUITIOBBIC METOJbI U

CIIoco0bI BBITIOJTHEHUS
npoecCHOHANBHBIX  3afad,
OLICHNBATh Hux
3¢ (eKTUBHOCTS.

MH(OPMALMOHHBIX  TEXHOJIOTU

TUTSt
Npo(heCCHOHATBHBIX

pemIeHus
3a/1ay4;
pewmaTe NOpOCTEHIINME 3anadu
AHAJIUTUYECKON TeOMETPHH;
pelartsb HIpOoCTEHIINE

KOMOMHATOPHBIE 33]]a4H;

Npo()eCCHOHANIBHON ~ IESITENBHOCTH B

TOM YHCIIE C  HCIOJBb30BAaHHEM
U(PPOBBIX CpEeJICTB; ypaBHEHUS
OpsIMOM,  OKPY)KHOCTH,  JJIIMIICA,

napaboIIbl, THIIEPOOITBL;

OK.03. [IpuHUMATE BBIYKCIIATH NPOU3BOJHBIE | OCHOBHBIE  TIOHSATHUSA W METOJBI
pelieHus B AJIeMEHTapHBIX dbyaKwiA, | uQQGepeHuaIbHOTO  UCUYUCICHUS:
CTaHJAPTHBIX 51 HCIIOINIB3Ys CIIPaBOYHBIE | OTpE/eIeHne TIPOU3BOIHOMN, TaOIUIy
HECTAHIAPTHBIX MaTepuaibl, HaxXOAWTh | MIPOU3BOAHOM,

CUTyallMsIX U HECTU 3a MIPOU3BOHYIO KOMITO3HULIMH
HUX OTBETCTBEHHOCTb. HECKOJIbKUX byHKIMIA,
BEIYHCIISATH MIPOU3BOHEIE,
TIPUMEHSIS MpaBUIIaM
mddepeHIupoBaHuS;
OK.04. OcymiecTBisATh MOWCK | pEIIaTh IPAKTUYECKUE 3aJadd | 3HAaYCHHE MaTeMaTHUKHU B

u WCTIOJIB30BAHME | IO TEOPUU MHOXKECTB; poheccCHOHaTbHON NEATENbHOCTH;
vH(MOpMAIMH, HEOOXOIUMOK pelarh NPAKTUYECKHE | IOHATUS MHOXECTBA, OTHOLICHHUS;
A 3pexTiBHOrO 3aJ1a4d C TOMOIIBI0 TEOPHM | ONEpaly HajJ MHOXECTBAMU W HUX
BBITIOJTHCHUS N

rpa¢os CBOWCTBA,;
npo(hecCHOHANBHBIX  3ajad,
po(heCcCHOHAITBHOTO u
JIUYHOCTHOTO Pa3BHUTHSI.
OK.05. BrnaneTs | BEIUMCIATH HEONPEAETICHHBIE U | OCHOBHBIE  MOHATUA W METOMBI
MH(OPMALIMOHHOK ONpPEAEIICHHbIE HWHTETpalibl C | HHTErpajibHOTO HCUHCIICHHUS:
KyJIbTYpOH, aHATU3NPOBATE U | 1o \onp0 CIIPABOYHOIO | ONpEJEICHUs, CBOWCTBA M METO.BI
OIICHWBaTh WH(MOPMAIUIO C

MaTepuaa; penieHus OTIpeIeTICHHBIX u
HCIIOJIb30BAaHUEM .
HH(OPMAITHOHHO- BBIYHC/ISATH B IPOCTEHUIIMX | HEOMPEACICHHBIX HHTEIPAJIOB;
KOMMYHHKALHOHHBIX CIy4asx IUTOMAAW IUIOCKHUX | OCHOBHBIE IMOHSTHS KOMOWHATOPUKH:
TEXHOJIOTHA. duryp, JUIMHY AyTd KpUBOH M | (akTopHal, pa3MelleHHe, cOUYeTaHue,

00BEM TENla C MCIIOJIH30BAHUEM
OTIPEICTICHHOTO UHTErpaa;

nEpECTaHOBKA,

OCHOBHBIC IIOHATHUSA: CO6BITI/IG,




4acToTa U BEPOSITHOCTH MOSIBICHUS
COOBITHS, TIONHAS BEPOSITHOCTb,
TeopeMa CIIOKEHHS] U YMHOKEHUS
BEPOSTHOCTEH, CIIOCOOBI 3aJaHHs
CIIy4aifHOUN BEJIUYUHBI;

OK 08. CaMOCTOATENHHO | BEIYUCIATH npuOmmKeHHble | popmyna 6uHoma HproToHa; mpaBuia
OIIPEACIIATE 3a/lav1 | 3HayeHHd ¢byHKUMi ¢ | nuddepeHIMPOBAHMS,
MPOECCHOHATLHOTO 1 | nomomsio nuddepennmana; HHTETPUPOBAHKS
JIMYHOCTHOTO pa3BuTHS, .. .
SAHHMATLCS BBIUNCIIATE an/I6J'H/I)IfeHHoe MOHATHSI TpadOoB M HMX DIEMEHTOB,
CaMOOGPa3oBaHHEM, 3HAYCHUE ONPENENEHHOIO | BUIBI TpadoB U Oepaluy HaJ HUIMU
OCO3HAHHO rnanuposars | AHTETPaIa Pa3HBIMH | mpaBuiIa nmuddhepeHnpoBaHus,
HOBBILIEHHE KBATU(PHUKAIIUH. criocobamu; OIIpelIETIEHHUE middepennunana,

HPUMCHATD UCIIOJIB30BAHUE €r0 MPU  PEIICHUU

auddepeHmansHoe IPUKJIAJHBIX 33/1a4;

HCUHCJICHUE TIpU  peIIeHUH

MIPUKIIATHBIX 3aja4

po(hecCHOHaTHHOTO IIUKIIA;
OK 09. OpueHTHpOBaThCA B ONEepUpoBaTh € OCHOBHBIMH | ONpEACICHUS HETIPEPBIBHOMN u
YCJIOBHSIX YaCTOW CMEHBI MOHATUSAMU  MAaTEMaTUYECKON | AUCKPETHOM CIy4alHOM BEIUYMHBL;
TEXHOJIOTHH B CTAaTUCTUKU, BBIYHUCIIATE | ONpEIeseHne MaTeMaTHIecKOro
npodecCHOoHANTBHON YHCIIOBBIE XapaKTepUCTUKU | OKUJAHUS, ITUCHEPCUH JAUCKPETHON
JIeSITEIIbBHOCTH. CIIy4ailHOW BEIUYMHBI; CIy4yailHOM  BEJIMYMHBI; cpenHee

KBaJIpaTHYHOE OTKJIOHCHHE

CIIy4ailHOW BEIUYUHBI;

PesyabTaTsl 00yyeHust
(ocBOEHHBbIE YMEHNS, 3SHAHUSA)

®opMBbI 1 METOJbI KOHTPOJIA M OLIEHKHU
pe3yabTaToB 00yuYeHust

YMmenua:

pemaTh IpUKIaIHBIE 38/]a4d B 0071aCTH
po(heCCHOHAIBHOM IEATENbHOCTH

Huddepennuposannsiii 3auéT. [IpakTudeckue
3aHSTHSI, BHEAYIUTOPHASI CAMOCTOSITENbHAs paboTa

3HaHuA:

OCHOBHBIE MaTEMAaTHYECKHE METO/IbI PEILICHUS
NPUKJIAIHBIX 337a4 B 0071acTH MpodecCHOoHaNbHON
JIeSITeIbHOCTH;

Huddepennupopannsiii 3auét. [pakTudeckue
3aHSATHUS, BHEAYJUTOPHASI CaMOCTOSITeNIbHAsE paboTa

OCHOBHBIC ITOHATHA U MCTOIbI JIMHCHHOM anre6pbl

Huddepennupopannsiii 3auét. [IpakTudeckue
3aHATHS, BHEAYIUTOPHASl CAMOCTOSITENbHAs paboTa

OCHOBHBIC ITOHATHA 1 MCTOAbI MAaTEMAaTHYCCKOI'O
aHaJInu3a

Huddepennupopannbiii 3auét. [IpakTudeckue
3aHATHS, BHEAYIUTOPHAS CAMOCTOSITENbHAs paboTa

OCHOBBI Ju(HepeHITNATHHOTO HCYNUCITICHUS

Huddepenuuposannsii 3auéT. [IpakTudeckue
3aHATHSA, BHEAYAUTOPHAS CaMOCTOSITeNbHAs paboTa

OCHOBBI UHTCTPAJIbHOI'O UCUUCIICHUS.

Huddepenuuposannsiii 3auéTt. [IpakTudeckue
3aHATHS, BHEAYIUTOPHASI CAMOCTOSITENbHAs paboTa

OCHOBHBIC TOHATHUA U METOJbI TCOPHUUN
KOMILICKCHBIX YHCECII

Huddepennupopannbiii 3auét. [IpakTudeckue
3aHATHS, BHEAYIUTOPHAS CAMOCTOSITENIbHAs paboTa

OCHOBHBIE MTOHSITUS U METOJBI TEOPUU
BEPOATHOCTEW U MATEMATUYECKON CTAaTUCTUKHU

Huddepenuuposannsii 3auéT. [IpakTudeckue
3aHATHSL, BHEAYIUTOPHAsl CAMOCTOSITENbHAs paboTa

OCHOBHBIC ITOHATHA I[HCerTHOﬁ MaTe€MaTHKHU

Huddepenuupopannslii 3a4€t. [lpakTuueckue
3aHATHS, BHEAYIUTOPHAS CAMOCTOSITENbHAs paboTa
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KoHTponbHO-01IeHOUHBIE CpeACcTBa IS TPOBEIEHUS TEKYIIEr0 KOHTPOJIS M MPOMEKYTOUHOM
arrectanmu 1o ydeOHou muctmmmmHe EH.01 «MaremaTtnka» pa3paboTaHel B COOTBETCTBUH C
tpedoBanusMu DOIOC CIIO mo cnemmanpHOcTH — 38.02.05 ToBapoBeicHHME W 3KCIEpPTH3a KavyecTBa
MOTPEOUTENECKUX TOBApOB, YTBEPXKJICHHOTO mpukazoM MwuHoOpHaykm P® ot 28.07.2014, No835,
NpUMepHON 00pa3oBaTeIbHON MPOrPaMMOH, pabodel TporpaMMoi Y4eOHOH JUCIUTLTHHEI.

Pazpaborunk:
E.A. CredanoBuu, npemnogaBaTeiib Kojuiepka ceppuca u auzaitna ®I'bOY BO «BBI'Y»
H.H. Cepruenxo, npenonaBarens Kojuiempka ceppuca u auzaitna @I'bOY BO «BBI'Y»

PaccMoTpeHo Ha 3aceiaHUM IUKJIOBOM METOIMYECKO KOMUCCUM MaTeMaTHKH ¥ HH()OPMAaTHKH
IMporokon Ne 1 ot « 01 » cenrsiOps 2023 .

IIpencenarens LIIMK ﬁf H.H. Cepruenko



1 O01mue moJ10KeHus

KontponsHo-o1teHouHbIe cpenctBa (manee — KOC) mpemHasHadeHbI TSI KOHTPOJS M OICHKH
00pa3oBaTeIbHBIX JTOCTHKCHUN 00YYAIONINXCs, OCBOMBIIUX MPOrpaMMmy yueOHou aucumiuinael EH.01

«MartemaTtuka.

KOC Bkirouaror B ce0st KOHTPOJIbHBIC MaTCPpUaJIbl JJId NPOBCACHUA TCKYIIETO KOHTPOJIA

yCI€BacMOCTH U HpOMe)KyTO‘lHOfI aTTeCTAallMy O JUCHUIUIMHE, KOTOpas MPOBOJUTCH B (1)OpMC

i GepeHITMPOBAHHOTO 3a9ETa.

2 [lnanupyemble pe3yabTaThl 00y4eHHs 1O JAMCUMILINHE, o0ecreynBaoIue

pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrPaMMBbl

Kon IIK, YMenus 3Hanus
OK
OK 01 BoinonHATe onepanuu Haja maTpunamMu U pemats | OCHOBBI MATEMaTHYECKOTO
OK 02 CUCTEMBI JINHEWHBIX YPABHCHU. aHanusa, JIMHEWUHOU
OK 03 OnpenensaTs npezesn Mociae10BaTeIbHOCTH, Mpeien | anredpbl U aHAIUTHYECKOM
OK 04 GbyHKIHH. FEOMETPHUU.
OK 05 [Mpumenste  meronsl  auddepeHnuanbHoro U | OCHOBBI
OK 08 MHTETPAIbHOTO UCUUCIICHHUS. maddepeHaIbHOTO U
OK 09 Hcnonb3oBate MeToAsl IU(BGEpPEHIUPOBAHUS H | HHTETPATLHOTO
UHTETPUPOBAHUS NIl  PEIICHUS MPAKTHUUECKUX | UCUUCIICHUS.
3ajay. OcHOBBI TEOpPUHU
Pemate nu¢depenumanpHbie ypaBHEHUS. KOMIIJIEKCHBIX YHCE.
[Tonb30BaThCs NOHATHAMU TEOPUU KOMILIEKCHBIX
quCcell.

3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJIMPYEMBIM pe3yJibTaTaM 00y4eHust

Cpe)lcn;a, NPUMCEHAECMBIC 1IJIsI OCHKH YPOBHHA TeopeaneCKoifl MmoAroTOBKH

Buabl arrecTanun

HaumeHnoBaHue 3jieMeHTa yMeHMIi WJIM 3HAHUH . [IpomexyTounas
Texymuii KOHTPOJIb
aTTecTanus
VY 1. BHINOJHATH ONEpanyu HaJl MaTpULIaMH U
pelaTb CUCTEMBI JINHENHBIX ypaBHEHU; + +
VY 2. npuMeHsaTh MeTo bl TupHepeHIINaTBbHOTO U N A
MHTETrpaJbHOTO UCUUCIICHHUS;
VY 3. pemiath tuddpepeHnanbHble ypaBHEHUS; + +
3 1. 3HaHue OCHOB MaTeMaTUYECKOTO aHAJIM3a,
aHAJIMTUYECKON T€OMETPUH, JIMHEHHOH anredpsl + +
3 2. 3HaHue ocHOBBI AU GEepeHIINaTBLHOTO U
+ +
MHTETrpalbHOTO UCUUCTICHUS

4 Pacnpeneﬂeﬂne THIIOB KOHTPOJILHBIX 3aJaHU 10 3JiIeMeHTaM 3HAHMM ’ yMeHHﬁ.




Coaepixanue yueOHOT0
MaTepuaJja 1o nporpamme

Tun KOHTPOJIBHOI'0O 3aTaHUA

VI V1 Vy2 v3 31 32
Tema DneMeHTHI JTUHEHHON anreOpbl
Marpuubt pacueTHoe
3aJjaHue
5.1
Onpenenurenu pacueTHoe .
YCTHBIH
3aJjaHue
oTBeT 5.2
5.3
Marpuiisl ¥ onpenenuTenu pacueTHoe pacueTHoe
3aJjaHue 3aJjaHue
5.1 5.1
Tema BekTopsl 1 1eHCTBHS HAJl HUMH
Bexrops! u aeiicTBUSA HaQ pacueTHoe pacueTHoe
HUMH 3aJjaHue 3aJlaHue
5.3 9.5
Tema AHanutuyeckas reoMeTpHst Ha INIOCKOCTH
AnanuTtnueckas pacueTHoe
reoMeTpHUsl Ha III0CKOCTH 3aJjaHue
5.4
Tema [luddepennmanbHoe HUCUUCIECHUE
IIponsBonHas u pacueTHoe . pacueTHoe
muddepernnan 3aJjaHue YCTHEIH 3a/laHue
orBeT 5.7
5.6 5.6
OYHKIMH JBYX EPEMEHHBIX | pacyeTHOe
3aJjaHue
5.8
Tema UnTerpanbHoe HCYHCICHHE
Heomnpenenenuslil nHTErpan pacueTHoe .
YCTHBIN
3aJjaHue
orseT 5.10
59
OnpeneneHHblil HHTErpas pacueTHOE | pacueTHoe pacueTHoe
3aJjaHue 3a/laHue 3a/laHue
5.11 5.12 5.11
WHTerpanbHOE UCUNCIIEHHE pacueTHoe
(GyHKIMHU ABYX EPEMEHHBIX 3a/laHue
Tema /Indpepennuaibubie ypaBHeHUs!
HuddepenunanbHbie pacdyeTHoe YCTHBIN
ypaBHeHHs | mopsaka 3a/laHue OTBET
5.13 5.15
Huddepenunanbuole pacueTHoe YCTHBIN




ypaBHEHUs 2 mopsIKa 3a7laHue OTBET
5.14 5.15
Huddepenunanbubie
YpaBHEHU B HAYKE U TEXHUKE
Tema Teopus npenenon
Teopus npeznenos pacdeTHoe .
YCTHBIN
3a/1aHue
5.4 oTBeT 5.4
4 IlepeyeHb OLIEHOYHBIX CPEACTB
Ne dopma Kpartkas xapaktepucTuka GopM OLEHKH I[Ipencrasienue
n/n MIPOBEICHUS pe3yabTaTOB OCBOCHHUS JUCLIUILINHBI OLIEHOYHOTO
OLIEHKHU cpeacTBa B
pe3yabTaToB donge
OCBOCHUS
JUCIUTUINHBI
1 Jloknan, [MpoaykT caMoCTOSTENbHON  paboOThl  CTyAeHTa, | T€MBI JOKIa10B,
coo01eHne MPEICTABISIFONIMIA COO0H IMyOJIMYHOE BBICTYIUICHUE | COOOIICHUMN
[0 TPEACTABICHUIO MOJYYEHHBIX  PE3yJIbTaTOB
pelieHuss  ONpeAeTeHHOW  y4eOHO-IIPAKTUYECKOH,
y4eOHO-UCCIIeJ0BATEIbCKON MM HAYYHON TEMBI
2 CoOecenoBanue | CpeqcTBO  KOHTpOJIS, — OpraHM30BaHHOe  Kak | Bompocer 1o
crienuanbHas Oecesla npenojaBaTena ¢ 00yJarolMMcs | TeMam/paszenam
Ha TEMBI, CBA3AHHBIC C U3Y4acMOH MMCUUILIMHOM, W | qucHMILIMHBI
paccuMTaHHOE Ha BBIICHEHHE O0beMa 3HaHWHA
00y4Yaromerocsi 1Mo OINpeNeJIeHHOMY pa3ieny, TeMe,
npoOeMe U T.10.
3 Tecr Cucrema CTaHJAPTHU3UPOBAHHBIX saganuii, | POHA TECTOBBIX
MO3BOJISIOIAS ABTOMAaTH3HPOBAThH IpOUEAYPY | 3aaaHuid
HU3MEPEHHUS YPOBHA 3HAHUU u YMEHHI
o0ydJarorerocs.
5. CTpyKTYpa KOHTPOJILHOIO 3a1aHUS
5.1. PacueTHoe 3a1aHue
5.1.1. Texkcr 3axaHus
BapmuanTt 1
2 30 -1 0 3
1. Haiitn matpuny C=A+3B,ecru A=|-2 1 8|, B=|2 4 1
2 4 3 1 3 0

2. Pemmwmth cucteMy TUHEHHBIX YpaBHEHUI METOJOM OOpATHOM MAaTPHIIBI.
3. Pemmwmth cuctemy JIMHEHHBIX ypaBHEHH 110 Gopmysiam Kpamepa.
4. PemuTb cucTeMy JIMHEHHBIX ypaBHEHHUH MeTosioM [aycca.

X +2X, =X =1,

2X, — X, + X3 =5,
3X, +2X, + X, =1T.

Bapuanrt 2




Mo

Bapuant 3

Bapuant 4

Bapuant 5

Bapuant 6

2 30 -1 0 3

Haiitu matpunry C=2A-B,ecru A=| -2 1 8|, B=( 2 4 1

2 4 3 1 30

PeumnTs cucteMy THHEHHBIX YpaBHEHUH METOAOM OOPaTHOW MATpPHIIBL.
Pemmuts cuctemy TrHEHHBIX ypaBHEeHUH 10 popmynam Kpamepa.
Pemnts cucreMy nuHENHHBIX ypaBHeHHM MeTonoM ["aycca.

H~own

Mo

w N

X, — X, +2X; =2,
X, +2X, = X3 =17,
2%, + X, —3X; =5.

2 30 -1 0 3
Haiitu matpuiyy C=3A+B,ecru A=|-2 1 8|, B=| 2 4 1
2 4 3 1 30

Pemmnth cucteMy NTMHEHHBIX YpaBHEHHI METOJIOM 00OPAaTHOH MaTpPHUIIBL.
Pemmuts cuctemMy TMHEHHBIX ypaBHEeHUH 110 hopmynam Kpamepa.
Pemnth cucteMy nTuHENHHBIX ypaBHeHH MeToaoM ["aycca.

X, +3X, —2X; =4,
X, +4X, —X; =7,
2%, + X, + X5 = 3.

2 30 -1 0 3
Haiitu matpuny C=A-4B,ecru A=|—-2 1 8|, B=| 2 4 1
2 4 3 1 30

PemmTh cucteMy TMHEHHBIX YpaBHEHHH METOJIOM 0OPAaTHOH MaTpPHIIBL.
Pemuth cuctemy JMHEHHBIX ypaBHEHUI 110 Gopmysam Kpamepa.
Pemnth cucteMy nuHENHHBIX ypaBHeHHI MeToaoM ["aycca.

X, +2X, — X3 =3,
X, +3X, + X; =6,
2%, — X, + X3 =4.

2 30 -1 0 3
Haiitu matpunry C=4A-B,ecru A=| -2 1 8|, B=( 2 4 1
2 4 3 1 3 0

Pemmte cucteMy JTMHEHHBIX YpaBHEHHH METOI0M 00paTHON MaTPHLIBL.
Pewuth cucteMy TMHEHHBIX ypaBHEeHUH 110 hopmyiam Kpamepa.
Pemnth cucteMy nuHENHHBIX ypaBHEHH MeToaoM ["aycca.

X + X, —3X; =2,
X, +2X, + X3 =3,
3X, + 71X, + X, =10.



1. Haitru matpunry C=A+2B,eciu A=|-2 1 8|, B

Mo

X+ X, + X5 =3,
2X, — X, + X3 =1,
2X, +3X, — X, =1.

2 30 -1 0 3
=12 41
2 4 3 1 30

PeumnTs cucteMy THHEHHBIX YpaBHEHUH METOAOM OOPAaTHOW MATPHIIBL.
Pemmuts cuctemy TrHEHHBIX ypaBHEeHUH 10 popmynam Kpamepa.
Pemnts cucreMy nuHENHBIX ypaBHeHHH MeTonoM ['aycca.

5.1.2. Bpems Ha BbInoJiHeHUe: 60 MUH.

5.1.3. IlepeyeHb 00bE€KTOB KOHTPOJISI U OLIEHKH

HanMeHoBaHUEe 00bEKTOB KOHTPOJIA OcHoOBHbBIE TOKA3aTeIN OLEHKH Onenka
H OLleHKH pe3yJabrara
Y 1. BBIIONHATH ONEpallud  HaJ | - BeIMoNHEHNE NSUCTBUI HAJl MATPUIIAMH 4 Gamna

MaTpunamMu n pemaTtb CHUCTCMBbI

JINHEUHBIX YpaBHEHUII;

- Briuncnenue onpeaenureneit

- Pelienue cucreM JTMHEHHBIX YpaBHEHUI
METOZOM 0OpaTHOW MaTPHIIBI

- Pelienne cucteM JMHEHHBIX YPaBHEHUH 11O

dhopmynam Kpamepa

- Pemienne cucreM JTMHEHHBIX YpaBHEHUN
metozioM ["aycca

31. JIMHENHON anreOpsI u

AHAJIMTUYECKOU FEOMETpHH,

- [lepeuncnenue nocnen0BaTEILHOCTH
JIEUCTBUH MIPU PELIEHUU CUCTEM JIMHEHMHBIX

ypaBHEHUI METOJI0M OOpaTHOM MaTpHILIbI, IO

dhopmynam Kpamepa, metoom ["aycca

3a NpaBUIBHBIA OTBET HA BOIPOCHI

BBICTABJISACTCS ITIOJIOKHUTCIIbHAA OLICHKA — 1 Gam.

WIA BEpPHOE peIIeHUE 3ajauu

3a HeNmpaBWIbHBIM OTBET HA BOIPOCHI WJIM HEBEPHOE pELICHUE 3aJa4yu

BBICTABJICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.2. YCcTHBIM OTBET
5.2.1. TekcT 3apanus

1. JlaTh omnpezesieHne BEKTOpA.
2. [laTp onpeneneHne NpoeKIMU BEKTOpa Ha OCh U MEPEYUCIIUTh €€ CBOMCTBA.
3. [aTp onpeneneHue CKaasipHOTO MPOU3BEICHHS BEKTOPOB U MEPEUUCIUTD €T0

CBOWCTBA.

4. JlaTh onpeniesieHHe BEKTOPHOTO MPOU3BEACHUS BEKTOPOB U IEPEUUCITUTH €TI0

CBOMCTBA.

5. [aTte ompeneneHue CMENIAHHOTO NPOW3BEAEHUS BEKTOPOB U MEPEUYHCIIUTH

€r0 CBOMCTBA.




5.2.2. Bpems Ha BbInoJiHeHHe: 20 MUH.

5.2.3. IlepeyeHb 00bEKTOB KOHTPOJISI U OLIEHKH

HanMeHOBaHHE 00beKTOB KOHTPOJISA OcHOBHBIE TOKA3aTeN OLEHKH Ouenka
U OLlEHKH pe3yjabTaTa
32. 3HaHMEe OCHOBHBIX METOJOB | - DopMynHUpOBKa ONpE/ICIICHU 1 5 bayoB
MaTeMaTU4YeCKOro aHajamu3a, | IePeUrucICHUE CBOMCTB CKAISIPHOTO,

AHAIUTUYECKON TE€OMETPUM, JUHEWHOW | BEKTOPHOI'O M CMEIIAaHHOTO
anreOpsl,
BEPOATHOCTEM

SHCMGHTapHOI\/'I TCOpHHU | ITPOU3BCACHUA BEKTOPOB

3a HpaBI/IJIBHHﬁ OTBCT Ha BOIIPOCHI HIIKM BCPHOC PCHICHHUC 3adddu
BBICTABJIACTCA IIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HENpaBWIBHBIM OTBET HA BOIPOCHI WM HEBEPHOE PEIICHHE 3aa4u

BBICTABJIIETCSL OTpULATENbHAs OlleHKa — 0 OaIoB.

5.3. PacueTHoe 3a1aHue

5.3.1. TekcT 3aganusa

Bapuanr 1

Jlansi Bextopsl a(9;—2:1) u b(4;3;0) (s Ne 1-5).

8.

Bapuanr 2

o &~ w D

Haiftu koopauHaTs! BekTopos C =a+b, d =a—b, f =-33.

B mpsAMOyroibHOM jekapToBOM cucTeMe KoopauHar moctpouth Touku A (0; 0),
B (3; -4), C (-3; 4). Onpenenuts paccrosinue mexay Toukamu Au B, Bu C, Au C.
[TocTpouTh TOYKH, 3aJaHHBIC MOJApPHBIMH KoopauHatamu: A (2; w/2), B (3; n/b),
C (3; 3n/4).

Jlanel TOYKH B MOJNApHOU cucteme koopauunar A (2; m/4), B (4; n/2). Haiitm wux
IPSIMOYTOJIBHBIE KOOPAWHATHI.

Jlanst Bexropel 8(—3;2:1) u b(3;0;4) (wist Ne 1-5).

o v M~ w D

Haiitu a-b .
é/\b).
Haiitu a2.

Haiitu ‘5‘ .

—

Haiitu

Haiitu koopauHaThl BekTopos C =d+b, d =a—b, f =—33.

B npsMoyrosbHO# jeKkapToBOW cucteme KoopauHaT moctpouth Toukn A (0; 0),
C (-3; 4), D (-2; 2) E (10; -3). Ompenenuts paccrosinue Mexxay Toukamu C u D, Au D, D n
E.

ITocTpouTh TOYKH, 3aJaHHBIC NOSAPHBIME KoopauHatamu: A (4; 0), B (2; 3m/2),

C (3; n).



8. ausbl Touku B npsiMoyroibHO# cucteme koopauHat A (0; 5), B (-3; 0), C (\/§ ; 1). Haiitn ux
HOJISIPHBIE KOOP/IMHATHI.

5.3.2. Bpems Ha BbInoJiHeHue: 70 MUH.
5.3.3. IlepeyeHb 00bEKTOB KOHTPOJISA M OLICHKH

HaunMeHoBaHuEe 00bEKTOB KOHTPOJISI U OcCHOBHBIE ITIOKA3aTEJIH OLEHKH Onenka
OLlEHKH pe3yJabTara
V1. YMeHue pearh 3a7a4M | - BelmoJHeHue AeicTBUM HaL 8 GamwioB

MaTeMaTHUYeCKOro  aHaju3a, JIMHEHHOHM | BEKTOpaMH

areOpbl ¥ aHATUTUUECKONW TeOMETPUHI - Haxoxxnenue ckassipHOro,
BEKTOPHOT'O ¥ CMEIIAHHOTO
[IPOM3BEIECHHS BEKTOPOB

- [loctpoenue Touek U HaXOXKICHHE
X KOOPAUHAT B IPSIMOYTOJIbHON
JIEKapTOBOM U MOJISIPHOM cHCcTEMAax

KOOPJHMHAT

3a HpaBI/IJIBHHﬁ OTBCT Ha BOIIPOCHI HIIKM BCPHOC PCIHICHHUC 3addadu
BBICTABJIACTCA IIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HCHpaBI/IJIBHHﬁ OTBCT Ha BOIIPOCHI HJIM HCBCPHOC PCIICHUC 3adadu
BBICTABJIICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.4. PacueTHoe 3a1aHue
5.4.1. Tekcr 3apanusa

Bapmanr 1:
2 2
. .o x°=-121 . X°—X-6
1.Haiitu mipesies1 GyHKIMHU B TOUKE: a) l@lw 0) !(I_rg -3
_ 3x°+5 : 4
2.Haiitu nipenen ¢yskiuu Ha Oeckoneynoctu: a) lim — 0) lim ——
x—o By — x x—o X 5y
4 X X — 2 3x

3.Haiitu nipenen dyukiuu: a) lim xctg 2x 0) Iim[1+ —j B) Iim(—j

x—0 X—>00 3x X—>00 X
Bapumanr 2:

_ x*+3x-10 _ x*-64
1.Haittu mpenen Gynkuuu B Touke: a) lim ——— 6) lim——
x—>-5 X+5 x>8 X—8
_ TX*+2x-6 _ xP+2x8
2.Haiitu nipenen gyukipmu Ha 6eckoneunocty: a) lim ———— 6) lim —
x> X+5 x>o X"ty
2x

X . 3Y) _(x+3
3.Haiitu npenen Gpynkumu:_a) lim —— 0) lim| 1+ — B) lim| ——

x—0 tg 3x X—>00 4% X—>00 X

Bapmuanr 3:




2 2
. X" +x-12 . X°=25
1. Haiiti ipesient pyHKIMU B TOUKE: a) lim——— 6) lim ——
x—3 X—3 x>-5 X+5
: 1+x? X+ x
2. Haiitu npenen pyuxiuu Ha 6eckoneunocty: a) lim ——— 6) lim ——
x-2 5X =1+ 2X x>@ X 42X
. 3x X
. sin2x . (x—4 : 5
3.Haiitu npenen Gpynkuu; a) lim 0) lim| —— B) lim{ 1+ —
x—0 tg 4% X—>00 X X—>00 6X
Bapuanr 4:
5 . X*+5x-14 . X?—-49
1.Haiitu npesies1 GyHKIMHA B TOUKE: a) lIm———— 6) lim —
X—2 X—2 x>-7 X+7
2 3 2
. XT=X . Ix“+2x-1
2. Haiitu ipenen pynximu Ha G6eckonednocty: a) lim ——— 6) lim ————
xow X* —12X xox =X
4
5 . . . 6 ) _(x+3)"
3.Haiitu npenen ¢pyuxkuuu: a) lim ctg3x - sin 4x 0) lim| 1+ — B) lim| ——
x—0 X—>00 B5x X—>00 X
5.4.2. Bpems Ha BbIOJIHeHHe: 60 MUH.
5.4.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLCHKH
HanmenoBaHue 00LEKTOB KOHTPOJISI OCHOBHBIE TIOKA3ATEIH Ouenka
M OLEHKH OLIEHKH Pe3yJIbTaTa
V1 YMeHnue pewarb 3amauu | - Beraucnenue npenena 4 Gamna

MaTeMaTHYECKOTO aHalu3a, JIMHEWHOW | (GYHKIUH B TOUKE U B

anre6pbl W aHAJIUTHYECKOU reomMeTpuun OECKOHEYHOCTH

3a mNOpaBUIBHBIA OTBET HA BOINPOCHI WJIM BEPHOE pEIICHHE 3aJa4yu

BBICTABJISIETCS TIOJIOKUTENbHAS OlleHKa — | Gai.

3a HENmpaBWIBHBIA OTBET HA BOIPOCHI WJIM HEBEPHOE pPELICHHE 3aJa4yu
BBICTABJISIETCSL OTpULIaTeNbHAsA olleHKa — () OasioB.
5.5. PacueTrHoe 3agaHne

5.5.1. TekcT 3aganus
Bapuanr 1

1
Uccnenosats pynkuuro T (X) = < Ha HeNpepBIBHOCTH B Touke X, = 0.

Bapuanr 2
x> mpu  x#0,
Uccnenosars ¢pynximio T (X) = Ha HEMPEPHIBHOCTH B TOUKE.
1 npu  X=0
Bapuant 3

Uccnenosats pynkmuto T (X) = x* Ha HeTPepbIBHOCTH B TOUKe X, = 0.



5.5.2. Bpems Ha BbInoJiHeHue: 10 MuH.
5.5.3. IlepeyeHb 00bEKTOB KOHTPOJISI U OLIEHKH

HaumeHnoBanmne 00beKTOB KOHTPOJIS OcHoOBHBIE MOKa3aTeJn Onenka
U OLIEeHKHU OLICHKH pe3yJibTaTa
vy 1. YMeHune permarp 3amaun | - MccnenoBanme pyHKITUN Ha 1 6amn

MAaTeMaTUYECKOr0 aHaiu3a, JUHEHHOW | HEMPEepHIBHOCTH B TOUKE
anredpsl ¥ aHATTUTHYECKON T€OMETPHUN

31. 3maEme OCHOBHBIX MeTOAOB | - Kitaccudukarms Toaek

MaTeMaTUYECKOT0 aHanu3a, | pa3pblBa
AHAIMTUYECKON TEOMETPUM, JMHEHHOU

anreOphl, 3JeMEHTapHOI TEOpUH
BEPOATHOCTEMN

3a TpaBWIBHBIA OTBET HA BONPOCHl WM BEPHOE PEIICHUE 3a0a4du
BBICTABJIIECTCS IIOJIOKUTENBHAS OLIEHKa — | Gai.

3a HENpaBWIBHBIM OTBET HA BOMNPOCHI WM HEBEPHOE PEIICHHE 3aJa4du
BBICTABJIIETCS OTpULaTENbHAs olleHKa — 0 OasIoB.

5.6. PacuerHoe 3ag1anue

5.6.1. Texcr 3aganust
Bapmuanr 1:
1. BBIYMCIUTH IPOU3BOIHBIC CIACAYIONIMX ()yHKIIHIA:

1) y=(7x"-5x+9)° 2) y=-/Bsinx—8cosx; 3) y=2""""7

4) y:Inier; 5); y=arcsinx’>  6) y=arctg/x ;

2. Borameuts  T/(+/2), ecim f(X) = arcsin 1 ;
X

9x

Ixi 41

3. BelunciuTh f'(2\/5) ,ectu f(X) =

Bapumanr 2:

1. BBYMCIHTE TPOU3BOIHEIE CIACIYIOMIUX (PYHKIIW:

1) y=(2°—4x+5)*; 2) y=In(2cosx—9sinx); 3) Yy =7,
2—X

Y Y2

5) y = (arcsin x)*; 6) y =./arctgx ;

2. Bobruucnuts f'(;), ecin f(X) =arccos-/x ;

X

1-Vx2+1

3. Haiitn f'(+/3), comn f(X) =



BapuanT 3:

1. Ber4ucauTh MPOU3BOIHBIC CIASAYIONINX (hyHKITHIA:

1) y=@x*+2x*+1°;  2) y=cos(L—7x+4x?); 3) y=3osinxreosx.

4) y=In X ; 5) y =arccos /X ; 6) y =arcctgx’;
S+X

2. Boruuciute f '(% ), ecmu f(X) = /arctgx ;

3. Haitru f'(v/3), ecmn f(X) = (x> —2)vx? +1.
Bapmuanr 4:

1. BeraucnnTh IpOU3BOIHBIE CIEAYIOMINX (yHKITHIA:
6 inx—2
1) y=(2+3x—8x%)"; 2) y=Incigx: ) y=e g y= \/7X
+ X
1 .3
5) y=arctg—; 6) y=2arcsinx’;
X

2. Boruucnuts (1), ecmu f(X) = +/arccos x ;

3. Haiitu f'(\/i) ceemn f(X) = (x* +3)Vx*-1.

5.6.2. Bpems Ha BbInoJiHeHue: 40 MuH.
5.6.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLCHKH

HaumeHnoBanmne 00beKTOB KOHTPOJIS OcHOBHBIE IOKA3aTEIN Ounenka
U OLCHKH OLICHKH pe3yJIbTaTa
V1 YMeHnue pewarb 3amauu | - HaxoxneHue npous3BOAHON 4 Gamna
MaTeMaTHUYECKOTO aHaju3a, JIMHEHHOW | QyHKIWU
areOpbl ¥ aHATUTUYECKONW TeOMETPUHN - HaxoxneHne npon3BoIHBIX
BBICHINX ITOPAAKOB

3 2. 3HaHNe MaTeMaTHYECKHX - ®opMynMpoOBKa
MoOJIeIeN IPOCTENIINX CUCTEM U TEOMETPHUUYECKOr0 U
IIPOLIECCOB B €CTECTBO3HAHUU U MEXaHUYECKOTO CMBICTIA
TEXHHUKE MIPOU3BOAHOMN

3a mNOpaBUIBHBIA OTBET HA BOINPOCHI WIM BEPHOE pEIICHHE 3a0a4yu
BBICTABJISIETCS MOJIOKUTENbHAS OlleHKa — 1 Oat.

3a HENmpaBWIbHBIA OTBET Ha BOIPOCH WJIM HEBEPHOE pPELICHHE 3aJadyu
BBICTABJISIETCSL OTpULIaTeNbHas olleHKa — () 6asioB.

5.7. YcTHBIN OTBET
5.7.1. TekcT 3a1aHusa



CdhopmynupoBath mpaBwia TUGPEpEeHINPOBAHNUS W 3aUCaTh TPOU3BOJHBIC OCHOBHBIX
AIIEMEHTAPHBIX (DyHKIIHA:

1°, ¢ = 8. (tgx)' =
2. (x)= . (otgy)' =
B uactHoctn, X' = 10°. (arcsin x)" =
(x?) = 11°.  (arccos X)' =
(x%) = 12°, (arctgx)’ =
0 arcctgx)’ =
(X) = 13, (arccigx)
1 ! [MPABUJIA JUODPEPEHIIMPOBAHUA
(Xj 14° (u+v)' =
3°. (kx+b) = 15°. (u-v) =
#oo@)= 6. (W)=
B uactaoctn, (%)= 17°. (cu) =
50. (Ioga X), = 180 (u] B
' \'
B gactroctn, (InXx)' =
lgx)' = 1
(Ig x) B wactaoctn, | —| =
Vv
6°. (sinx) = [IPOU3BOJIHAS CJIOXKHOM ®YHKLIMNU
7°, (cosx)' = 19, f(p(X) =
5.7.2. Bpems Ha BbINOJIHEHHE: 15 MUH.
5.7.3. IlepeuyeHb 00bEKTOB KOHTPOJISI M OLEHKH
HanmeHoBaHHe 00beKTOB KOHTPOJIS OcHOBHBIE MOKA3aTeTH Ounenka
U OLIeHKHU OLIEHKH pe3yJibTaTa
3 1. 3HaHKe OCHOBHBIX METOJIOB - @opMyIMpPOBKa IPABUI 28 6annoB
MaTeMaTHYeCKOTO aHAIIN3a, T pepeHInPOBaHHS U
aHAJTUTUYECKOI reOMETPHH, MePEYHCIIeHUE TPOU3BOIHBIX
JTUHEHHOW anTeOphI, dIIEMEHTapHON OCHOBHBIX 3JIEMEHTAPHBIX
TEOPUH BEPOSITHOCTEHN ¢byHKUMI

3a mNOpaBUIBHBIA OTBET HA BOINPOCHI WIM BEPHOE pEIICHHE 3a0a4yu
BBICTABJIIETCS IIOJIOKUTENbHAS OLleHKa — | Gai.

3a HENpPaBWIBHBIA OTBET Ha BONPOCHI WJIM HEBEPHOE PELICHHE 3a1a4u
BBICTABIIAECTCS OTpHUIIATeNbHas olleHKa — () GasoB.



5.8. PacuerHoe 3a1aHnue

5.8.1. TekcT 3aganusa
Bapmanr 1:

9 o . o o - T
1.Haiitu YT0JI HaKJIOHa KacaTeJIbHOM, IIPOBEJACHHOU K KPUBOM Y = SIN X B TOUKE X = ? .

. . . Vs
2.CocTaBUTh YpaBHEHHE KacaTeNbHOUW K KpUBOHU Y = Sin 3X B TOuke (E ;0).

3.Haittn a6cnuccy Touku rpaduka Gyrkmmn  f(X) = 2(X — 9)? + 12, B KoTOpoii kKacaTenbHas mapamienbaa OX.
4. Touka JBHXeTCs IPAMOMMHEHO 1o 3akony S(t) = t? + 5t + 1. HaiiTi MrHOBEHHYIO
CKOPOCTh M YCKOPEHHE TOUKH B MOMEHT BpeMeHH t = 5C.

Bapuanr 2:

1.HaifTu yron HakjaOHa KacaTeabHOM, MPOBEAEHHON K KPUBOM Y = COS X B TOUKE X = Z .
o o T,
2.CocTaBuTh YpaBHEHHE KacaTebHOW K KPUBOH Y = COS 3X B TOUKE (g ;0).

1
3.Haittu abcrpiccy Touku rpaduka Gyakmun  f(X) = > (X — 6)? - 12, B KOTOpOIi KacaTenbHas mapamnensaa OX,

4. Touka JBIKeTCS TIPAMOIMHEHHO 10 3akony S(t) = t? + 4t - 5. HaifTu MrHOBEHHYIO CKOPOCTb M YCKOPEHHE
TOYKH B MOMEHT BpeMeHH t = 2C
Bapuanr 3:

1.HaiiTi yron HakjioHa KacaTellbHOM, MPOBEAEHHOM K KpUBO Y = tg X B TOUKe X = Z .

Ne

. . . Vs
2.CocTaBUTh ypaBHEHHE KacaTeJIbHOW K KpUBOH Y = SIN 2X B TOUKe (E — ).

2
3.Haittu abcrpccy Touku rpaduka dyakmun f(X) = In 3X - X, B KoTOpoii KacarenbHast mapamieasHa OX.
4. Touka IBIXETCS MPAMOIUHEHO 1o 3akony S(t) = 4t% + 3t + 2. HaiiTu MrHOBEHHYIO CKOPOCTb U YCKOPEHHE
TOYKH B MOMEHT BpemeHu t = 3c.
Bapmanr 4:

1.HaiiTi yron HakjoHa KacaTeIbHON, IPOBEIEHHON K KPUBOM Y = CIgX B TOuke X = Z .

J3

. . V4
2.CocTaBUTh ypaBHEHUE KacaTeJIbHOW K KPUBOH Y = COS 2X B TOUKE (; ;—).

2
3.Haittn a6cnuccy Touku rpaduka Gyrkmmn f(X) =6(x — 1)? + 5, B koTopoii kacatenbHas mapasensaa OX.
4. Touka JIBHKeTCs IPAMONMHEIHO 1o 3akony S(t) = 2t + 8t + 10. HaifTu MrHOBEHHYIO CKOPOCTb M YCKOPEHHE
TOYKH B MOMEHT BpemeHu t = 1c.

5.8.2. Bpems Ha BbInoJiHeHHe: 60 MUH.
5.8.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLCHKH

HaumeHnoBanmne 00beKTOB KOHTPOJISI OcHoOBHBIC MOKa3aTeJn Onenka
W OLCHKH OLICHKH pe3yJbTaTa
V1. YMenue permarp 3amaun | - MccnenoBanue QyHKIUU 1 1 byt

MaAaTeMaTHU4YCCKOI'0O aHaJiu3a, JIMHESHHOM MMOCTPOCHHUEC rpa(bmca

anredprl U AHATTUTHYECKON T€OMETPHUN

3a mpaBUJIBHBII OTBET HA BONPOCHI MM BEPHOE PEIICHHE 3aJa4u
BBICTABIIICTCS IOJIOKUTENbHAS OlleHKa — | Gai.



3a HeraBI/IHBHHﬁ OTBCT Ha BOIIPOCHI WM HCBCPHOC PCHICHUC 3aJld4u
BBICTABJIICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.9. PacuerHoe 3ag1anue

5.9.1. TekcT 3a1aHua
Bapuanr 1:

1. Meromom HEMTOCPEACTBEHHOTO HHTETPUPOBAHISI BBIYHCIIHUTD:

a) j (5x* — 7x + 3)dx B) j (5* — 2x)dx

r)I[SInX——jdX ) J.(cos x+ 14 2]dx
- X

2. MeTogoM IIOACTAHOBKHU BBIYUCIIUTE:

a) J.(7+3x)5dx 6)]35in5xdx B)J- Sdx )J\/e —1-e*dx z[)j 3dx

x? 1+ 2x

Bapmanr 2:

1. MeToaoM HEMOCPEACTBEHHOTO HHTETPUPOBAHNUS BHIYHCIINTH:

_ 3
a) j(4x3 +3x% —2x —8)dx 6) IZV oy B) '|.(3X +3x%)dx
Sv

r) j(cosx+ de 1) I(sm X_]_+2X jdx

2. MGTOILOM INOJACTaHOBKHU BBIYUCJIUTD!:

J' 4dx

3—4x I \/1 16x°

J- e dx

6
a) _[(5—4x) dx 6)_[7c056xdx i1

Bapmuanr 3:

1. Meronom HEMOCPEACTBEHHOTO HHTETPUPOBAHUSI BBIYUCIHUTD:

2
a) [ (2x* +3x -5y 6) j‘“’:" dv B) [ (x* 2"

4 .
r)j( = ~in? Xde ) I(;—gsmxjdx

2. MeToma0M ITOACTAHOBKH BBIYHCIIUTE:

4
a) _[(2—7x) dx 6)I6c032xdx

B)J' 5dx - J‘ 2dx

3-4x 1+16x> A jex cos(e”)dx

Bapuanr 4:

1. Meromom HEMOCPEACTBEHHOTO HHTETPUPOBAHUSI BRIYHCIIHTD:



5 3 v-2v? X
a) I(Sx —6x° +1)dx 0) '[V—zdv B) I(4 —3X + 5)dx

4 7 7
- d —+6cosx (d
r)-[(sz coszxj X A -[[er Xj X

2. MCTOILOM IOJACTaHOBKHU BBIYUCIIUTH:

D [@x-9)'dx  ©)[ilsinsxx [

r) J~ 7dx
4X -5 \1-36x2

5.9.2. Bpems Ha BbInoJiHeHUe: 60 MUH.

) Ie*sin(ex)dx

5.9.3. IlepeyeHb 00bEKTOB KOHTPOJISI U OLIEHKH

HaumenoBanue 00eKTOB KOHTPOJIS OcHoOBHBIE IOKA3aTeTH Onenka
U OLEHKH OLIEHKH pe3yJbTaTa
v 1 Ymenue pemats 3amaun | - Haxoxxnenwe 9 6amnos

MaTeMaTUYECKOro aHallu3a, JMHEWHOW | HEONpPEAeIEHHBIX

areOpbl ¥ aHATUTUYECKONW TeOMETPUHI MHTErPaoB

3a Hp&BHJIBHBIfI OTBCT Ha BOIIPOCHI HIIM BCPHOC PCHICHHUC 3adddu

BBICTABJIICTCS IIOJIOKUTENBHAS OLIEHKa — | Ga.
3a HENpaBWIBHBIM OTBET HA BOIPOCHI WJIM HEBEPHOE PELICHUE 3a/1a4u
BBICTABJIIETCS OTpULATENbHAs OlleHKa — 0 OaJIoB.

5.10. YcTHBIN oTBET
5.10.1. TekcT 3apanus

3anucaTh TAONUYHBIE HHTETPAIbL:
1°. I 0dx =
o
2°. jx dx =

B yacTtHOCTH, J.dX =

S e
X
#. [a'dx=
B wactnocrn, [ dx =
5. [cosxdx =
6°.  [sinxdx =
7. jcoi); =



g0 j dx

sin?x
dx
¢ [—=
a?—x?
dx
B gactHOCTH, J. —_—=
1—x?
dx
0. [ =
a +X
dx
B gactHOCTH, J. > =
1+x

5.10.2. Bpems Ha BbInoJiHeHue: 10 MuH.
5.10.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLCHKH

HaumenoBanue 00beKTOB KOHTPOJIS OcHoOBHBIE IOKA3aTeTH Onenka
U OLlEHKH OLIEHKH pe3yJbTaTa
3 1. 3HaHKe OCHOBHBIX METOJIOB - [lepeuncnenune TabIMYHBIX 14 6annos
MaTeMaTHYeCKOTro aHaIIn3a, UHTETpajoB

AHAJIUTUYECKOU FEOMETPUH,
JIMHEWHO anre6pbl, MeMEeHTapHOM

TEOPHH BEPOSITHOCTEH

3a NOpaBUIBHBIA OTBET HA BOIPOCHI WIM BEPHOE pEIICHHE 3a0a4u

BBICTABJIIECTCS IIOJIOKUTENbHAS OLIeHKa — | Gaiw.
3a HenmpaBWIbHBIM OTBET Ha BOIPOCHI WJIM HEBEPHOE pPELIEHHE 3aJa4yu
BBICTABJIIETCS OTpULIaTeNbHAs olleHKa — () OasioB.

5.11. PacueTHoe 3a1aHue

5.11.1. TekcT 3apanus
Bapmuanr 1:

1. BBI‘II/ICJII/ITL MCTOAOM HCIMMOCPEACTBCHHOI'O MHTCIPUPOBAHUA CICAYIOIINEC OMPEACIICHHBIC HHTCTPAJIbI:

1
1) 2) 131+ z%)dz
Icos X )Il( )

2. Brraucauts cne;:[y}omyle HUHTETpajibl METOAOM IMOJCTAHOBKU:

1
1 3 2
2 sin x X
3) jz (5—2x)?dx ! S [& xdx
Bapuanr 2:

1. BBIYHCINTE METOOM HETIOCPEICTBEHHOTO HHTETPUPOBAHMS CIIEAYIOIINE OTpeAeTIeHHbIE HHTEIPaIbI:



 sin’ x

1) f & 2) jS(y2+1)dy

2. BblucIHTH CIEMyONe HHTETPATbI METOIOM MOJICTAHOBKH:
3
Z 3
2
_COSX i« 5) _[ 3e* x“dx
0

3) j (2x—1)* dx 4)

> 2 +sinx

O v [ N

Bapuanr 3:

1. Brerumcnuth MCTOAOM HEMMOCPEACTBCHHOI'O MHTCIPUPOBAHUA CICAYIOIIUEC OMPCACIICHHBIC HHTCTPAJIbI:

1) j- o 2) j.4(x—x3)dx
o 1+ x? d

2. BBIUNCIHTE CEQYONINE HHTETPATB METOIOM TTOACTaHOBKH:
n

2
IS J'\/Bsin X +1cos xdx
0

3) [(4-x)'dx 4)

A cos” 3x

o— |y

Bapmanr 4:
1. BbuuCINTS METOAOM HENOCPEACTBEHHOI'O HHTETPUPOBAHHUS CIEAYIOIINE ONPEICICHHbIC HHTETPAIbL:
RE]
2 d 0
X
D= 2Jac-
) \/_2 ) | 2(x° —x)dx
Al-X 2

2. Bpruuciaute CJICAYIOINUE NHTEIPAJIbl METOAOM IMOACTAHOBKHU:

z 2
3) j‘(xz ~1Y xdx 2) Tsir:jTX?,xdx 5) 3]}/1— cos X sin xdx
N s 2"

5.11.2. Bpems Ha BbInoJiHeHue: 40 MuH.
5.11.3. [lepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaumeHnoBanune 00beKTOB KOHTPOJIS OcHOBHBIE IOKA3AaTEIN Ounenka
W OLCHKH OLICHKH pe3yJbTaTa
V1 YmMmenue pewiarb 3a1aud | - Beruncnenue 5 6amios

MaTEMaTHYECKOI0 aHaju3a, JMHEHHOM | OIpENesIEHHbIX HHTErPaIoB
areOpbl ¥ aHATUTUYECKOW TeOMETPUHI

3 2. 3HaHNe MaTeMaTHYECKHX - IIpunoxxenue

MOJIeJIeH IPOCTEHIITNX CUCTEM U OTIpeZIeIEHHOT0 HHTETpaja K
MIPOLIECCOB B €CTECTBO3HAHUY U BBIUMCIIEHHUIO IIJI0IIAeH
TEXHHUKE TUIOCKHUX QUTYyp, 00bEMOB

TeJ BpallleHus, My TH,
MIPONAEHHOTO TOUYKON

3a mpaBUJIBHBIII OTBET HA BONPOCHI MM BEPHOE PEIICHHE 3a]a4d

BBICTABJIAACTCA IIOJIOXKHUTCIIbHAA OLICHKA — 1 6amn.



3a HeraBI/IHBHHﬁ OTBCT Ha BOIIPOCHI WM HCBCPHOC PCHICHUC 3aJld4u
BBICTABJIICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.12. PacueTHoe 3a1aHune

5.12.1. Tekcr 3aganus
Bapuanr 1:

o o . . . . 27
1.Haiitu yros HakjioHa KacaTeabHOM, MPOBEACHHOM K KPUBOU Y = SIN X B TOYKE X = 3

. . , .
2.CocTaBUTh ypaBHEHHUE KacaTelIbHON K KpUBOH Y = Sin 3X B TOUKe (E ;0).

3.Haiiti abcmucey Touku rpaduka Gynkmun  f(X) = 2(X — 9)? + 12, B KoTopoii KacaTenbHast
napauieiasHa OX.
4. Toyka ABMIKETCS MPSIMOJMHENHO 110 3aKoHy S(t) = t? + 5t + 1. Haiitn MTHOBEHHYIO
CKOPOCTh M YCKOpEHHE TOYKA B MOMEHT BpeMeHH t = 5C.

Bapuanr 2:

o o L o 3
1. HaiiTi yron HaKJIOHa KacaTeJIbHOU, MPOBEIEHHOMN K KPUBO Y = COS X B TOUKE X = Z;z .
. oo T,
2.CocTaBHUTh ypaBHEHHUE KacaTEIbHOW K KPHBOHW Y = COS 3X B TOUKE (E ;0).

3.HaiiTu abcriccy Touku rpaduka pyHkiumn  f(X) = % (X — 6) - 12, B KOTOpOii KacaTenpHas

napaurensHa OX.
4. Touka IBHKETCS NPAMONMHEHHO 110 3aKoHy S(t) = t? + 4t - 5. HaliT MTHOBEHHYIO CKOPOCTb U
YCKOpEHHE TOYKH B MOMEHT BpeMeHH t = 2C

Bapuanr 3:

. . . . 3)
1. Hatitn yroJ1 HaKJIOHa KacaTeJIbHOU, MIPOBEACHHOU K KPUBOU Y = tg X B TOYKE X = Zﬂ' o

2.CocTaBUTh YpaBHCHHE KacaTeIbHON K KPUBOM Y = SIN 2X B TOYKE (% ;g ).
3.Haiitu abcruccy Touku rpaduka pyuakiun f(X) = In 3X - X, B KOTOpoii KacatenbHas mapaiieibHa
OX.

4. Touka JBIXKeTCS MPAMOIHHEHHO 110 3aKoHy S(t) = 4t + 3t + 2. HaiiTu MrHOBEHHYIO CKOPOCTb U
YCKOpEHHE TOUYKH B MOMEHT BpeMeHHu t = 3C.

Bapmuanr 4:

. . . . 3
1.Haiiti yron HakJioHa KacaTeabHOM, MPOBEAEHHOM K KpUBOH Y = CtgX B TOUKE X = Z;z .

N y 7. 3
2.CocTaBUTh ypaBHEHHUE KacaTeIbHON K KpHUBOW Y = COS 2X B TOUKe ( 3 ; - ).
3.Haittn abenucey Toukn rpaduka pyskumn f(X) =6(X — 1) + 5, B KOTOpOii KacaTenbHas
napaurensHa OX.

4. Touka IBHKeTCS MPAMONMHEHHO 110 3aKoHy S(t) = 2t2 + 8t + 10. HaiiTi MrHOBEHHYIO CKOPOCTb U

YCKOpEHUE TOYKU B MOMEHT Bpemenu t = 1c.



5.12.2. Bpemsi Ha BbINIOJIHEHHE: 25 MUH.
5.12.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaumeHnoBanmne 00beKTOB KOHTPOJIS OcHoBHBIE TOKa3aTean Onenka
U OLIEeHKHU OLICHKH pe3yJibTaTa
vy 1. YMeHune permarp 3amadn | - HaxoxkneHne 9acTHBIX 3 bamra

MaTeMaTUYECKOr0 aHalu3a, JUHEHHOW | MPOU3BOIHBIX
anredpsl ¥ aHATTUTHYECKON TEOMETPHUN

3a mpaBUJIBHBII OTBET HA BONPOCHI MM BEPHOE pEIICHHE 3aJa4du
BBICTaBJISIETCS TIOJIOKUTEIbHAS OLleHKa — 1 Gain.

3a HempaBWIbHBIA OTBET Ha BONPOCHI WJIM HEBEPHOE pEIICHHUE 3aJauu
BBICTABJIICTCSL OTpULIATENbHAs OlleHKa — 0 0aJlIoB.

5.13. PacueTHoe 3a1anue

5.13.1. Tekcr 3ananus
Bapmuanr 1:
1. Haiitu obwee pemenne qudepeHnInaIbHBIX ypaBHEHUI:

a) (x +1)ydx =dy;
6) (y—1fdx+(1—x)’dy =0;
2. Pemmrts 3amaqy Komm (HaiiTi yacTHbIe pemeHus nuddepeHnnaibHbIX YpaBHEHUH ):
) x’dy = y*dx
a
y=0,25 npu x=01
rr r 72
5 363/6dx + (1— 62 Jdy =0
y=1 ddc¢ 6=0
Bapmanr 2:
1. Haiitu obmiee pemenne nuddepeHIanbHbIX YpaBHEHUI:

a) 2xdx =3y’dy;

0) x1/9—y2dx—y(4+xz)dy:O

2. Pemmts 3a1auy Komm (Haiitu wactHOE pemieHue qudepeHIIuaIbHbIX YPaBHEHHH ):
dy dx
dy _ox g

a) 3x 2y
y=5 npu x=4
6 yax — (4+ xz)ln ydy =0
y=1 npu x=2
Bapuanr 3:
1. Haiitu obmee perenue quddepeHuanbHbpIX ypaBHEHUH

a) x°dy—y’dx=0;
6) cos xcos ydx —sin xsin ydy =0;

2. Pemuts 3aaauy Ko (Haiitu yactHOE pelieHHe qudhepeHIIHabHbIX YPaBHEHUH ):



y = y
2) 24/x
y=e’npu x=9
2 _ AX
5 y“dx =e*dy
y=lLecm x=0

Bapmuanr 4:
1. Haiitu obmiee pemenue auddepeHnnaabHbIX ypaBHEHHMN:

a) y' =x’y—x*;
6) sin®y-ctgxdx +cos x-tgydy =0 :
2. Pemmts 3a1auy Kommw (Haiitu yactHOE penieHue qudepeHIIUaIbHBIX YPaBHCHUN ):
2) { y/\/; =1+y°
y=0 npu x=4
{(1+ X )ydx + (L y)xdy = 0
0)
yv=leomu x=1

5.13.2. Bpemsi Ha BpInoJiHeHHe: 50 MuUH.
5.13.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HanMeHoBaHUe 00bEeKTOB KOHTPOJIA OcHoOBHBIE IOKA3aTENH Ouenka
U OlIeHKH OLIEHKH pe3yJibTaTa
VY 2. YMeHne NpUMEHSTh pa3IndHbIe - Pemmenne 12 6ammoB
METOJIBI JJIST PEIIeHsSI OOBIKHOBEHHBIX g hepeHIranbHBIX
T epeHInaTBEHBIX YPAaBHEHUH U HX ypaBHEHUH ePBOTO
cCHCTEM

3a MpaBUJBHBI OTBET HA BONPOCHI MM BEPHOE PEIICHHE 3aJa4du
BBICTABJIIETCS IIOJIOKUTENbHAS OLIeHKa — | Gai.

3a HENmpaBWIbHBIM OTBET HA BOIPOCHI WJIM HEBEPHOE pEIICHHE 3a/a4u
BBICTABJIIETCSL OTpULATENbHAs olleHKa — 0 OaJsIoB.

5.14. PacueTHoe 3a1aHue
5.14.1. TekcT 3apanus

Bapmanr 1:
1
1.Haiitu obuiee pemenue auddepeHInaab-HOT0 ypaBHEHUS: y” = x—z
y" =sinx;
2.Pemnts 3amauy Komm: Vs |7
y 3 =7, Yy 2 =2.

3. YckopeHue Tena, JBWKYIIErOCs MPSAMOJMHENHO, u3Mensercs nmo 3akony a(t) =12t—1

(ycxopenme - m/c?, Bpems - cex). Hawamenoe monosenne Tema x(0) =0 wu HawanbHas cKopocTh
v(0) =10m/ ¢ . Haiitu 3aKOH JBUKEHUS TEJA U My Th, IPOMIECHHBIN 38 3 CEKYHIbL;

4. Haiit oOmiee nuddepeHurnanbHOro ypaBHEHUS: y// -2 y/ +5y=0.



y'=10y" +16y = 0;
y=4y =26, npu x=0.

y" -8y +20y =0;
y=2;y' =8, mpu x=0.

5 .Pemnts 3anauy Komu: {

6. Permuts 3anauy Komm: {

BapmuanT 2:

1.Haiitu o0mee pernienue nuddepeHnanIb-HOr0 ypaBHCHHMS: y” =x?+1

y" = —3cosx;
y(7) =57,y (r) =5.

. 2
3. U3 cemeiicTBa MHTErpalbHbIX KPUBBIX ypaBHeHus V" =12x° Bbigemuts Ty, KOTOpas B

2.Pemuts 3ampauy Komu: {

Touke(1;1) nMeeT KacaTeIbHYIO C YIIIOBBIM KO3(PPHUIUEHTOM, PaBHBIM 4;

4 Haiitn obmmee pemenne auddepenmuansaoro ypasaenus: Yy —10y’ +9y =0.

// /
—4y' 5y =0;
5.Pemmts 3anauy Komm: Y ) Yy =2r=5%
y=3,y" =-9,npu x=0.

" / .
-6y +25y=0;
6. Pemuts 3anauy Komm: Y , Y Y
y=2;y =10, npu x=0.
Bapmanr 3:
1.Haiitu obmee pemienne qud@epeHnnalsHoro ypaBHeHHUS: y” =sinx+1.

1 1

2.Pemuts 3aaauy Komu: ) 2\/;
y(@@) = 5; y’(l) =2.

3. U3 ceMeiicTBa UHTErpAIbHBIX KPUBBLIX ypaBHeHus )" =6(1— X) BblAeNUTH Ty, KOTOpas B

Vs
touke (1; 5) uMeeT KacaTenpHYIO C YIVIOM HakJIoHa K ocu OX, paBHBIM Z .

4.Haiitu o61uee pemenne audQepeHnnanbHOro ypaBHeHHUS: y” - 7y’ +12y =0.
y'+4y =32y =0;

5.Pemnts 3anauy Komu: ,
y=8,y =-4,npu x=0.

6.Petmnts 3anauy Komm: { y” 4/'8)’/ +25y =0;
y=5y"=4, npu x=0.
Bapuanur 4:
1.Haiitu obmiee perenne auddepeHnanbHoro ypaBHeHU:
»" =60x —4x+2.

Y =x+3
y(1) = -2,45; y'(1) = 2,25.

3. Vckopenue Tena, IBHXKYIIETOCS TMPSIMOIMHENHO, u3MeHsiercs mo 3akony a(t) =6t—4

2.Pemnts 3amauy Komm: {

(yckopeHue - M, BpeMs - cek). HaiiTu 3akoH ABMKCHUS Tella U MyTh, MPOWICHHEIN 332 SCEKYHI;, €Clu
yepe3 2 CeKyH/IbI IOCIIe Havaa ABmwKeHus V=06m/c, S=5m ;

4.Haiitu o61ee pemenne nudpepeHInanbHOr0 ypaBHEHHSL: y” -9y =0.



y// +

5.Pemnts 3amauy Komn: { ,
y=2y

6. Permuts 3anauy Komm: {

3y’ =10y =0;
=-3,npu x=0.

Y +4y" +20y =0;
y=3y
5.14.2. Bpems Ha BbInoJiHeHue: 80 MuH.

=2, npu x=0.

5.14.3. IlepeyeHb 00BEKTOB KOHTPOJISI M OLIEHKHU

HaunMeHoBaHUE 00bEeKTOB KOHTPOJIA OcHOBHBbIE OKA3ATEH Onenka
U OLleHKH OLICHKHU pe3yJbTara
VY 2. YMeHHe NIpUMEHSTh pa3iniHbIe - Pemenue 12 6annos
METOJBI TS PEIICHUS OOBIKHOBEHHBIX nrddepeHInaTbHBIX

I QepeHInanbHbIX YPaBHEHUH U UX
CUCTEM

ypaBHEHUI EPBOTrO U
BTOPOIO MOPSIAKA

3a TpaBWIBHBIA OTBET HA BONPOCHI

WIA BEpHOE pEeIIeHUE 3aJauu

BBICTABJISACTCA ITIOJIOKHUTCIIbHAA OLICHKA — 1 Gam.

3a HCHp&BHJIBHBIfI OTBCT Ha BOIIPOCHI HJIIM HCBCPHOC PCHICHUC 3aldda4dHu

BBICTABJIICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.15. YcTHBIN oTBeET
5.15.1. TekcT 3apanus

1. CdopmynupoBarh o0OmMEe TOJIOKEHUS MPH COCTABICHUU U PEpEeHIIHATHLHOTO
YPaBHEHMS 10 YCIOBHUIO 33Jauu.

2. 3ammcath qudQepeHnratbHOe YpaBHEHHE MOKA3aTeIbHOTO POCTa M MOKA3aTeIHbHOTO
yOBbIBaHHS M TOJNIY4UTh €ro peuieHue. [IpuBecTH npumepsl NPUKIAIHBIX 3ajad,
pEIIaeMBbIX € €r0 MOMOILBIO.

3. CdopmynupoBaTh 3ajadyy O paJMOAKTHUBHOM pacmaje, 3amucath Uil Hee
b depeHIMaTbHOE YpaBHEHHUE.

4. ChopmynupoBaTh  3a7adyy O  TapMOHMYECKHMX  KoiebaHMAX,  3amucarb
muddepeHIMaTbHOE YpaBHEHHE TAPMOHMUECKUX KOJIEOaHH.

5. CdopmynupoBaTh 3a7ayy O MaJeHUM Tel B aTMOC(epHOH cpele, 3amucaTh s Hee

b depeHIMaTbHOE YpaBHEHHUE.

5.15.2. Bpems Ha BbInoJiHeHHe: 30 MUH.

5.15.3. [lepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaumeHnoBanmne 00beKTOB KOHTPOJISI OcHoBHBIC TOKa3aTean Onenka
U OLlEeHKH OlleHKH pe3yJabTaTa
3 2. 3HaHWe MaTeMaTUIECKIX - Onucanue npoIeccoB B 5 6ayoB

MOJIeJIEN MTPOCTENIINX CUCTEM U
MIPOIIECCOB B €CTECTBO3HAHUH U
TEXHUKE

€CTECTBO3HAHUY U TEXHUKE C
MIOMOIIIBIO

g dhepeHIranbHBIX
ypaBHEHUH

3a NpaBUJIBHBIA OTBET HA BOIMPOCHI

WIA BEPHOC pCIICHUE 3aJlauu

BBICTABJIAACTCA ITIOJIOXKHUTCIIbHAA OLICHKA — 1 6amn.

3a HempaBWIbHBIM OTBET HA BOIPOCHI WJIM HEBEPHOE pEUICHUE 3aJauyu

BBICTABIIAECTCS OTpHUIIATeNbHas olleHKa — () GasoB.



5.16. PacueTHoe 3axanue
5.16.1. TekcT 3apanus

Bapmanr 1:
1.HanmcaTs nepsble MATh WICHOB psifa M0 3aJaHHOMY 00IIeMy WICHY:
1 2"
a 0)a, =

" 4n® +1° n

2.Haiiti popmyiry ob1iero wieHa psaa:

1 1 1 1
a)2+4+8+16+...;0)=+—+—+—+...
7 8 9 10
S N+l
3.YcTaHOBUTH PaCXOJUMOCTD psiaa Z > 4 C TIOMOIIIBIO CIIEJICTBUS M3 HEOOXOIMMOTO MTPH3HAKA.
n1 <N+

4.Victionb3ys npuszHak JlamamOepa, uccienoBaTh Ha CXOAUMOCTD PS:

a)i 21 ;6)i 3 .

n! — 2N

5.Wcnionk3yst nmpusHak JIeOHUIA, UCCIeI0BATh HA CXOJUMOCTD DS

a)1—1+1—i+...;6)1—£+i—i+
3 9 27 5 25 125
Bapmuanr 2:

1.HanwucaTs nepBble MATh WICHOB psifia MO 33JaHHOMY O0IIeMy WIeHY:
2n+1 n
a)a, =—;—, 6)a, = —————.
n (n+1)-2
2.Haiitu gopmyity o6iiero wieHa psja:
11 1 1 1 1 1
A-—+—+—+—+.; O+ =+=+—+..
3 9 27

= 3n-1
3.YcTaHOBUTH PacXOAUMOCTh psiia Z

=2n+1

4 Vcnonb3ys npusHak danamOepa, ncciie1oBaTh Ha CXOAUMOCTD PSIL

0 3n © n
—0 0)) —.
a)é n-2" )nzzl: 5"

5.Ucnonw3ys npusnak JleOHMITA, UCCIIEOBATh HA CXOAUMOCTbD PSII:

C IOMOMIBIO CJICACTBHA U3 HGO6XOZ[I/IMOF0 IIpU3HaKa.

a) 1—l+l—l+...; 0) 1—l+l—l+...
2 3 4 2 4 8
Bapuanr 3:
1.Hanucathb nepBble MATh YWICHOB Psija MO 3aJaHHOMY O0IIeMY YICHY:
2n+1 n!
a)a, = ; b)a, =——.
)2, 3" )2, n+1
S 2n 1 1 1 1
a S ) LA p— oO)Nl+———=+—=——=+
);( ) 3n—1 ) 21 3 4 5
Bapuanr 4:
1.Hammcats TNEPBLIC IIATh YWICHOB psAda 10 3aJaHHOMY 06H_IeMy YICHY:
1 n
a)d, = ——————; hla, =——.
)2, (2n-1)-3"* )2, 2"(n* +1)

2.Haiita popmyiry obriero dieHa psa:



a)1+g+§+£+....;
3 57

6)5+25+125+...

= n
3.YcTaHOBUTH PaCXOIUMOCTD psiaa Z

m (N+1)

4. Vicionb3ys npuszHak JlamamOepa, uccieoBaTh Ha CXOAUMOCTD PS:

= Nl S n+1
a) — o .
DI I

n=l1

C IOMOIIBIO CICACTBHA U3 HGO6XOI[I/IMOI‘O IMpU3HaKa.

5.Ucnonw3ys npusnak JIelOHMIIA, UCCIIEAOBATh HA CXOAMMOCTbD DS

= _ 1 2 3 4
a e 6) -S4 ——+...

) Zl( ) n’+2 ) 3.5 7
5.16.2. Bpemsi Ha BbInoJIHeHHe: 60 MUH.

5.16.3. IlepeyeHb 00bEKTOB KOHTPOJISI M OLICHKH

HaumenoBanue 005eKTOB KOHTPOJIS OcHoOBHBIE IOKA3aTeTH Onenka
U OLEHKH OLIEHKH pe3yJbTaTa
v 1 Ymenue pemats 3amaun | - MccnenoBanue psamoB Ha 9 6amnos

MaTeMaTUUYECCKOTO aHajln3a, JMHEHHOM | CXOOUMOCTh
anreOphl U aHATTUTHYECKON TEOMETPHUN

3a HpaBI/IJIBHHﬁ OTBCT Ha BOIIPOCHI HIIM BCPHOC PCHICHHUC 3adddu

BBICTABJIIECTCS IIOJIOKUTENBHAS OLlEHKa — | Ga.
3a HENpaBWIBHBIM OTBET HA BONPOCHI WM HEBEPHOE pPEIICHHE 3a1a4du
BBICTABJIIETCSL OTpULATENbHAs OlleHKa — 0 OasIoB.

5.17. PacueTHoe 3a1aHue

5.17.1. Tekcr 3apanus

1. B xopobke Haxomarcs M+2 cuHHX, N+3 KpacHbIX M 2N+1 3eleHbIX KapaHJalei.
OnHOBpEeMEHHO BBIHUMAOT M+3N+2 kapangameil. HailTu BEpOSTHOCTH TOTO, YTO CpeIW HUX
Oyzer m+1 cuHux u N+1 KpacHbIX.

2. B mepBoii ypHe HaxoaaTcst M+2 mapoB 6e70ro U N MIapoB YepHOTo I[BETA, BO BTOPO — M-+N
6emoro u M cuHero, B TpeTbelh — N+3 Oenoro u M+1 kpacHoro 1Bera. M3 nepBoit u Bropoi
YpHBI HayJady HW3BIEKAIOT MO OAHOMY HIapy W KJIaayT B Tperblo. [locime 3Toro m3 Tperhei
BBIHUMAIOT OAMH I1ap. HailTu BepOsSTHOCTH TOTO, YTO OH OKAXKETCs OJIbIM.

m+n

m+n+2
[TpousBoautcst N+4 BeicTpena. HaiiTh BEpOATHOCTh TOTO, YTO OH MPOMAxHETCs He OoJiee BYX
pas.

4. Kaxnaplii m30upaTenh HE3aBUCHMO OT OCTaIbHBIX H30Mparesei, OTAaéT CBOH rojioc 3a
Kauaumata A ¢ BepostHocThio 0,1(M+N) u 3a xkanaumata B — ¢ BepostHocThio 1-0,1(m+n).
OICHUTh BEPOSTHOCTh TOTO, YTO B PE3YJIbTATe TOJOCOBAaHUS HA M3OHUpareibHoM ydacTke (5000
n3buparesneil) oauH u3

KaHJIMJIaTOB OTEPEIUT PYroro:

a) posHo Ha 1900 romocos

0) ne meree yem Ha 1900 romocos

3. BGPOSITHOCTI) nomnaganvusa CTpejiKa B MHUIICHL IIpWU OAHOM BBICTPEIIC paBHA

Tabnunua 1 (Be1OOp mapameTpa m)
A 0 1 2 3 4 5 6 7
m 1 2 3 4 5 1 2 3 4 5

oo
©




Tabnuna 2 (BeIOOp mapameTpa 7 )
2 3 4 5 6 7 8 9
n 3 5 4 2 1 5 4 1 3 2

o
(BN

5.17.2. Bpemsi Ha BbINOJIHeHHe: 60 MUH.
5.17.3. IlepeyeHb 00bEeKTOB KOHTPOJISI M OLIEHKH

HaumeHnoBanmne 00beKTOB KOHTPOJIS OcHoBHBIE TOKa3aTean Onenka
U OLIEeHKHU OLICHKH pe3yJibTaTa
vy 1. YMeHune permarp 3amaqgn | - OnpenencHue BEPOSTHOCTH 5 6aioB

KOMOWHATOPUKHU U TEOPHH BEPOSITHOCTH, | COOBITHS
MaTeMaTHYeCKOH CTAaTHCTHKH,
JMHEHHOHN anreOpsl

3a HpaBI/IJIBHHﬁ OTBCT Ha BOIIPOCHI HIIK BCPHOC PCIHICHHUC 3adddu
BBICTABJIACTCA IIOJIOKHUTCIIbHAA OLICHKA — 1 6amn.

3a HGHp&BHHBHBH?I OTBCT Ha BOIIPOCHI HJIM HCBCPHOC PCHICHUC 3alddadu
BBICTABJIICTCA OTPULATCIIbHASA OLICHKA — 0 6anoB.

5.18. PacueTrHoe 3aganue
5.18.1. TekcT 3apanus

1. Ciiyuaitnas BenmnunHa X paBHA YHCITY MOSBICHUN «repOa» B cepun U3 N+3 OpocaHUil MOHETHI.
Haiitu 3akoH pacnpenesneHus U QyHKIHIO pacrpeaeneHus F(X) 3Toit ciy4aiiHO#l BEeTMYHHBL,
BBIYHCIIUTH ee MaTeMatndeckoe oxunanue M(X) u qucnepcuro D(X); moctpouts rpaduk F(X).
2. 3aKOH pacripeieIeHus TUCKPETHOM CiTydaifHON BeJIMYMHBI X UMEET BHL:

Xi -2 -1 0 m m+n
pi 0,2 0,1 0,2 Pa Ps

Haiitu BepositHocTH P4, Ps, u mucnepcuro D(X), ecnmu MaremaTtndeckoe OXHIaHUE
M(X)=-0,5+0,5m+0,1n.

3. [lnoTHOCTE pacnpe/iesieHs HEMPEPHIBHOM CITyYaifHOM BETMYUHBI X UMEET BUL:

0 npu —o< X <m,
f(x)=1a-(x—=m)/n npu m< X <m+n,
0 npu M+n< X < 4o

Haiitu:
a) mapamerp q,

0) GyHkMIo pacrpenenenus F (X);
oo n
B) BEPOSITHOCTH MOMAIaHUs CITydaifHON BeMNYMHBI X B MHTEPBAI (m +—,mMm+n+ 1) ;

r) marematudeckoe oxunanue M(X) u nucniepcuro D(X).
[octpouts rpapux Gpynxuuii f (X) u F(X).
Tabnuua 1 (Be1OOp mapameTpa m)

A 0 1 2 3 4 5 6 7
m 1 2 3 4 5 1 2 3 4 5

o
©




Tabnuna 2 (BeIOOp mapameTpa 7 )
2 3 4 5 6 7 8 9
n 3 5 4 2 1 5 4 1 3 2

o
(BN

5.18.2. Bpemsi Ha BbINoJIHeHHe: 60 MuH

5.18.3. [IepeyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

HaumeHnoBaHnue 00beKTOB KOHTPOJISI OcHoBHBIE TOKa3aTean Onenka
U OLIEeHKHU OLICHKH pe3yJibTaTa
V1 YMmenue pewars 3agaun | - [loctpoenue 3akoHa 9 6annoB

KOMOHMHATOPUKH U TEOPHU BEPOSITHOCTH, | PACHpENeNICHNs CITydaiHoN
MaTeMaTHYECKON CTaTUCTUKH, | BEJTMYHHBI
JTMHEHHOH anreOpsl

3a HpaBI/IJIBHHﬁ OTBCT Ha BOIIPOChI HWJIM BCPHOC PCHICHHUC 3ada4du

BBICTABJISACTCA ITIOJIOKHUTCIIbHAA OLICHKA — 1 Gam.

3a HENpaBWIBHBIM OTBET Ha BONPOCHI WM HEBEPHOE pEIICHHE 3a1a4du

BBICTABJIIETCS OTpULATENbHAs OlleHKa — 0 OaJIoB.

Bonpocs! nudgdepeHIUPOBAHHOIO 3a4YeTa

grwbdE

S

14.

15.
16.

17.

18.

19.
20.

21.

Martpuupl, 4€HCTBUS HAJ MATPULIAMHU.

Onpenenurenu 1-ro, 2-ro, 3-ro nopsaakoB. [IpaBuiio TpeyroasHUKOB.

Onpeaenurenu n-ro nopsaka. Teopema Jlamaca.

OO6parHas MaTpua. AJITOPUTM HAXOXKICHUSI OOpaTHOM MaTpHIIbIL.

Panr wMatpumbl. AJTOPUTM BBIUMCIIEHHS pPaHra MaTpuibl C TIOMOIIBIO BJIEMEHTAPHBIX
npeoOpazoBaHUil.

CucremMa JNMHEHHBIX ypaBHeHMHA. Merton oOpartHoil Matpunpl. Popmynsl Kpamepa. Merton
l"aycca.

BexTops! 1 onepaiu Hajl HUMHU.

IIpoekuys BekTOpa Ha OCh U €€ CBOWCTBA.

JexapToBa npsiMoyrojibHas cuctemMa koopausart. [lonspHas cucremMa KOOpAWHAT.

. CkansipHO€, BEKTOPHOE U CMEIIAHHOE NTPOU3BEACHUS BEKTOPOB.

. [Ipenen ¢pynkiun B Touke. OCHOBHBIE TEOPEMBI O MIpeeax.

. Ilpenen ¢pyHkun npu X, crpeMsiieMcs: K 06CKOHEUHOCTH. 3ameuaTelbHble mpeessl. Yucio e.

. HenpepoiBHOCTD (QyHKIIMHM B TOUKE W Ha NpoMexyTKe. Touka HempepslBHOCTH (DyHKUMHU. Touka

paspbiBa pyHkmu. CBOWCTBa HenpepbiBHBIX GyHKIui. [Ipupamenue aprymenta. [Ipupamienue
byHKIUH.

[Ipoussognas ¢ynkumu. Huddepenuman ¢ynxnuu. 'eomeTpuyeckuii CMBICT NPOU3BOIHOM.
Mexanudeckuil CMbICI TPOU3BOTHOM.

Tabnuna npon3BoHbIX. [loHsTHE cnoxHOM QyHKIMU. [Tpon3BOIHAS CIOKHON (YHKIHH.

Cxema wuccienoBanust (yHkiuu. OOmacte omnpenenenus (GyHKIUM. MHOXECTBO 3HAYCHUH
¢ysakin. YeTHOCTh ¥ HedeTHOCTh (GyHKIMH. Hymu ¢yHkmmu. [IpomMexyTku 3HaKOIIOCTOSHCTBA
¢byukiuu. Bospacranue u  yObiBaHwe (YHKIUH, [PABHJIO HAXOXIACHUS IPOMEXKYTKOB
MOHOTOHHOCTH. TOYKH 3KCTpeMyMa QYHKIIUH, PABUIIO HAXOXKIACHHUS SKCTPEMYMOB (DYHKITHH.
IIpousBoansie BeICIIMX MOPsAAKOB. DU3MUECKUI CMBICI BTOpPOM mpou3BojHOH. MccrnenoBaHue
(GYHKIMH C TIOMOIIBIO BTOPOM MTPOU3BOIHOM.

IlepBooOpasnas. Heompenenenusrii wHTETpaL. (OCHOBHBIE CBOMCTBA  HEONPEACICHHOTO
UHTerpana.

Tabnuiia HeompeAeIeHHBIX HHTETPAJIOB.

Metoasl HMHTETPUPOBAHMS: METOJ HEMNOCPEACTBEHHOIO WHTEIPUPOBAHUSA; METOJ 3aMEHBI
MIEPEMEHHOM (METO/I ITOICTAHOBKH ); METO]] HHTETPUPOBAHUS 110 YACTSIM.

Omnpenenennblii  unterpan. IloHstue wuHTErpasbHONM CyMMBl. JloCcTaTOuyHOE  YCIIOBHE
CYIIIECTBOBAHMSI OTIPEACIICHHOTO HHTETpaia (MHTETPUPYEMOCTH (BDYHKITHH ).



22.

23.
24,
25.
26.

27.
28.
29.
30.
31.
32.
33.

34.
35.

OCHOBHBIC CBOWCTBa OIPEACIICHHOTO HWHTErpaiga. ['eoMeTpHdYecKuid CMBICI ONpPEISICHHOTO
UHTErpana.

MeTo1bI BEIYMCIICHUS OTIPEICICHHBIX HHTErpanoB. ®opmyna Hetorona-JleliOHuIa.
I'eomeTrpryeckre u GU3NUECKUE IPUIIOKEHUS ONPEACICHHOTO HHTErpaa.

DYHKINU HECKOIBKUX EPEMEHHBIX. YacTHbIE MPOU3BOAHBIC.

Ilonstre muddepennnansHoTo ypaBHeHus. OOmee W yacTHoe pemeHue anuddepeHraIrHOro
ypaBHeHus. MHTerpansHele kpuBble. 3anada Komm.

3anaun, npuBosmue K audpepeHnrans-HpIM YpaBHEHHASM.

Mertonst pemierus nuddhepeHInanbHbIX ypaBHEHHH.

IlonsiTre unciaoBoro paga. CXoauMOCTb U pacXOAUMOCTh YHCIIOBBIX PSAOB.

Heo6xonumelit nmpusnak cxonumoctu psina. [Ipusnak cpaBaenus. [Ipuznak Jlanamoepa.

ITonsTre 3Hakovepenytomierocs psaa. llpusaak cxoqumoctu Jleitbunia.

AOcCoIoTHasI U YCIIOBHASI CXOAUMOCTH 3HAKOTIEPEMEHHOTO Psilia.

OynknuoHansHble  psiapl.  CreneHHele psagpl. OONacTh  CXOAWMOCTH CTENEHHOTO — psia.
Paznoxxenune snemeHTapHbIX QyHKIHH B psig MakiopeHa.

OmnpeneneHne BEPOSTHOCTH COOBITH. TeopeMbl CIIoKeHUs, YMHOKESHHS COOBITHIA.

CnyuaitHass BenuuuHa. J[MCKpeTHass M HeNpepblBHAas ciydailHas BenMyuMHa. MaTemaTndeckoe
oxunanue. CpegHee KBagpaTUYHOE OTKIOHECHHE.

3ananus nuddepeHuNpoBaHHOIO 3a4eTa

10.

11.

12.
13.

X—>0 X

- 7 5x
Berauciuts npenen lim 1+3— .
Brruncnuts npenesnst:
5x*—x*+1 _ . x*+2x . X' -4

a) lim Z ;0) lim B
xoo 2T 4+ X xoo X< —4 x>0 X

. sinl7x
Boraucnuts npegen lim———.
x>0 Sin 5X

. sin5x
Boraucnuts npegen lim .
x>0 3x

. 3x%+x
Beruucnuts npeaen lim — -
x—0 X —2X

. x?-10x+16
Beruucnats npenen lim— .
Xx—>8 X—8

Uccnenosars pyrkumo T (X) = Ha HENPEePBIBHOCTH B TOUKe X, = 6.

Wccnenosats Gyuxumio T (X) =3x* — X% u nocrpouts ee rpadux.
BbIYMCIIUTE 3HAYEHHE TIPOM3BOHOM clieAyonmX QyHKImii B Touke X, =4:

a) f(x)=8x*—-Inx;6) f(x)=x>+5x.

o _(y4 2 Y
Haiitu npousBoinyo QyHKIMK Y = (X —5X° + X) .
_11x-8

2x+4
2x°-8

Haiitu npousBoanyo GyHKINN

Haiitn npousBoanyto GyHkuun y =€

Haiitu mponsBoanyio GyHKIMH Y = In(8x4 -3x*+ 2).



14.

15.

16.
17.
18.

19.

20.

21.

22.

23.

24,
25.
26.
27.

. . 4—x3+x%=2x
Haiiti HeonpeeieHHBIN HHTETpajl J dx .
X

. . N 2 %
Haiitn HeonpeneneHHBIA HHTErPal METOIOM 3aMEHBI IIEPEMEHHOMN IX " dx.

4
Haiiti HEonpeeneHHBI UHTETPal METOIOM 3aMEHBI IEPEMEHHOM I(GX +11) dx.
Haiiti HeonpeIeIeHHBINA HHTErPal METOIOM 3aMEHbI ITEPEMEHHOM J.COS(GX —1)dx.

Haiitn HeonpeieneHHBINA HHTErPal METOOM 3aMEHBI IIEPEMEHHOMN I sin® x - cos xdx.

3
BoranciuTh onpeneneHHbIi HHTErpat I (5x +1)dx.
0

1
BrruuciauTs onpeneneHHbI HHTErpa j (X —5)xdx .
0

f2x3 +x
BrruuciauTs onpeneneHHbI HHTErpa J—z dx
0 X
CKOpOCTh JIBHKGHHS TOUKH H3MEHSETCS M0 3akoHy V =5t°+4t+2 (m/c). Haiitu myts S,
MIPOUJICHHBIN TOUYKOM 32 4 ¢ OT Hayasia JBUKCHUSL.
BBIYHCIHTE 0GBEM Tela, OIYYCHHOrO OT BPAIIEHNMs (GHIYpBI, OPAHHYCHHON JIMHUAME Y = X,
y=0, X=1, x=3, Bokpyr ocu OX.
BBbIYHCIIHTS TUIOMA b (UIYPbl, OrPAHHYEHHON THHHAMA Y = X, y=0, x=1, x=2.
Pemmts quddepennmansroe ypasuerne Y —9y' +20y =0.
Pemmts 3agauy Komm: Y’ =6x* +4x, y(1) =9.

Peumts quddepennmansioe ypasaerne Yy =11X.

IIkaJsia oueHku 00pa3oBaTeIbHBIX JOCTHUKEHUI

[IponeHT pe3yabTaTUBHOCTH (MPaBHIBHBIX

OI.[eHKa YPOBHA NOATOTOBKH

OTBETOB) 6asn (oTMeTKa) BepOabLHbII aHaIOr
90 + 100 5 OTJIMYHO

80 +~ 89 4 XOPOIIIOo

70 =79 3 YIOBJIETBOPUTEIIHHO
Mmenee 70 2 HEY/IOBJICTBOPUTEIILHO




