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Conep:xanue
MACHOPT ®OHJA OLIEHOYHBIX CPEACTB
HNEPEYEHb OIIEHOYHBIX CPEJICTB
OIMMCAHME MMOKA3ATEJEA U KPUTEPUEB OLIEHUBAHUSI KOMIETEHIIMIA

METOANYECKUE MATEPHUAJIbI, OIPEJAEJIAIOIIME ITPOLELY PbI
OLEHUBAHUA PE3YJBTATOB OBYUEHUS, XAPAKTEPU3YIOIIUX DTAIIbI
®OPMHUPOBAHUS KOMIIETEHITANA

MATEPHAJIBI JJIA TPOBEAEHUSA TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOUYHOM ATTECTALIUU



1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

0o qucuumimae «MareMaTHyecKuil aHaInu3y

OneHouyHbIE CpelCTBAa COCTaBISAIOTCA B COOTBETCTBMM C  paboyeil mporpammont
JUCIUIUIMHBL U MPEACTaBISAIOT CO00M COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB
(TumoBbie 3amauM (3aaHUs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHA3SHAYCHHBIX IS
U3MEPEHUS YPOBHSA JOCTHKEHUS 00yYarOIIMMHKCS YCTAHOBJICHHBIX PE3YJIbTaTOB O0yUYEHUS.

OneHouHble  CpencTBa

HCIIOJIB3YIOTCA  IpU  MOPOBCACHHU  TCKYLICTO KOHTPOJIA

YCIICBACMOCTHU U HpOMeXCYTOHHOﬁ aTTcCTallu.

Tabnuna 1 - [lepedyenp komneTeH1Mi, HOPMUPYEMBIX B TPOLECCE OCBOCHHUS! TUCIUTUIMHBI

Kon u conepxanue

[Tnanupyemble pe3ynbTaThl O0yYeHHs 110 AUCLHUILIINHE

KOMIICTCHITUH (MOYITI0), XapaKTePU3YIOIIUE 3TAbl HOPMUPOBAHUS
KOMIIETEHIINH
OIIK-1. CriocobGeH mpuMeHSTh OIIK-1.1. 3HaeT OCHOBBI MaTEMaTHUKH, busukH,

(dyHIaMeHTambHBIE  3HAHUA,
MOJIy4YEHHbBIE B obnacTu

BBIUMCIIUTENILHOW TEXHUKHU U IPOrpaMMHUPOBAHUS.
OIIK-1.2. YMeer pemarb CTaHAapTHbIE NPOPECCHOHAIbHbBIE

MaTeMaTUYeCKUX | (unm) | 3agauu c PUMEHEHUEM €CTECTBEHHOHAYYHBIX u
€CTECTBCHHBIX HayK, U | OOIIENH)KEHEPHBIX 3HAHWH, METOJI0OB MAaTEeMaTHYECKOTO aHAIIN3a
UCIIOJIb30BATh ux B | U MOJICTTUPOBAHUSI.

npoQecCHOHAIbHON OIIK-1.3.  Bmageer  HaBBIKAMH  TEOPETHYECKOTO U
JESITEIIbHOCTH. AKCIIEPUMEHTAILHOTO WCCJIETOBAHMUS 00BEKTOB

poeCCHOHATTLHON IEATENIHOCTH.

[1K-2. Ciocoben moHuMarhb, IK-2.1. 3HaeT  OCHOBHBIE  TeopeMbl U (opmyIibl
COBEPILIEHCTBOBATH U MaTeMaTHIECKOTO aHam3a, T€OMETPHH, JICKPETHON

MIPUMEHSATHh COBPEMEHHBIN
MaTeMaTUYECKUM armnapar

MareMaTtuku, AuddepeHInanbHbIX YpaBHEHUN, TEOPETUUECKHUX
OCHOB MH(OPMATHKH, YUCICHHBIX METOJIOB, (DYHKIIMOHAIHEHOTO

aHau3a.
[1K-2.2. YMeeT NpUMEHATH OCHOBHBIE TEOpPEMBbl U (POPMYIIBI
MaTeMaTH4eCKOIr 0 aHaJIn3a, reOMETPHUH, JUCKPETHON

MaTeMaTHKH, Au(QepeHnanbHbIX YpaBHEHUN, TEOPETHUECKUX
OCHOB WH(OPMATUKH, YHCIICHHBIX METOJIOB.

[IK-2.3. Bmageer w™etogamu, MNpuUeMaMH, aJIrOPUTMaMU H
croco0aM TIPUMEHEHHUsS COBPEMEHHOT'O MaTeMaTHYECKOTO
armapara JUIST pelIeHus 3a71a4 podecCHOHATEHOM
IEeITEIbHOCTH.

Koneunpimu pe3yjibTaTaMud OCBOCHHUA OUCHUIINIMHBI  SABJIAOTCH C(I)OpMI/IpOBaHHBIe
KOTHUTUBHBIC JCCKPUIITOPEI
KOMIICTCHIIUAM. (I)OpMI/IpOBaHI/IC JACCKPUIITOPOB MPOUCXOAUT B TCUYCHHUEC BCCTO CEMCCTpa
o JTamaM B PpPaMKax KOHTAKTHOM pa6OTI)I, BKJIIO‘IaIOI]_[eﬁ Pa3IMYHBIC BHU/bI 3aHATHH U
CaMOCTOSTEIbHOM pa6OTBI,

(Tabm.

(BHATb», «YMETb», «BJIAACTb», PACIMUCAHHBIC I10 OTACIbHBIM

C MNPHUMCHCHUCM PA3JIMYHBIX (bOpM n MCTOOAOB 06yquI/151

2).




Tabnuna 2 - @opmupoBaHrue KOMIETEHIIUN B ITPOLECCE U3YyUEHUS TUCIUTIINHDL:

1 cemectp
Kon YpoBeHb Nuaukatopel JIoCTKeHus | Bunm  yueOHBIX 3aHSTHIA?, Kontponupyembie pazgenst U TeMbl | OLIEHOUYHBIE CPE/ICTBA,
KOMIIETEHIIMHA | OCBOEHHS KOMIIETEHIINHN paboTel, GOPMBI U METOJIBI JIMCHUIITAHBE UCIIONb3YyEMbIE IS
KOMIIETEHIIHI 00yJeHus, OLIEHKHU YPOBHS
CIIOCOOCTBYIOILIME c(OpMHUPOBAHHOCTH
(hopMHUPOBAHHIO u KOMIIETEHIUHA
pa3BUTHIO KOMTIETCHIHIA?
OIlK-1 3HaeT
Henocratoun | OlIK-1.1 He 3naem Jlexumonusle u | Pasgen 1. MuoxectBa u ¢QyHKIHH. | TeKymmii KOHTPOIb —
bIif YpOBEHB OCHOBHbLEe Kame2opuu u MPaKTUYECKHE 3aHATUs, | AKCHOMAaTHKa MHO>KECTBA | YCTHBIN ompoc,
cneyupuky ux nOHUMAaHus 6 CaMOCTOSITENIbHAS pabota | meliCTBUTENBHBIX YHCEI Pa3HOYPOBHEBbBIC
mamemamuyecKkom anaiuze o0y4aromuxcsi, MOArOTOBKa U Paznen 2. YucnoBele | 3aJauu, KOJIJIOKBHUYM.
CAa4a NPOMEKYTOUHOH | r1ocrienoBaTeIbHOCTH
arrecranuy. Pasnen 3. Ilpenen M HeNpepbIBHOCTH
bazosblit OIlIK-1.1 Yacmuuno 3naem | JIeKUMOHHbIE | dyromit
yYpOBEHb OCHOBHble — Kamezopuu U | IPAKTUYECKHE 3AHATUA, | Pgzren 4. JlubdepeHnmansHoe
cneuu(puk‘y UX NOHUMAHUS 6 | CaMOCTOATCIIbHas pa60Ta HCUHCIICHHUE q)YHKHI/II/I OJIHOTO
MamemamudyecKom anaiuse o0yuaromuxcs, MoJAroTOBKa I:I IepPEMEHHOTO
craqa MIPOMEXYTOUHON
ATTECTALLHIL Pasmen 5. OOmee ) HUCCIIENOBAHNE
Cpennnii OIIK-1.1 3naem ocHogéHnbie | JIeKUMOHHbBIE U (byHKwm 1 nocTpoenne e€ rpaguxa
YpOBEHB Kamezopuu U cneyugpuxy ux | IpaKTUYECKUE 3aHATHUS,
NOHUMAHUA 6 | CaMOCTOATCIbHAA pa60Ta

mamemamuieCKom anailuse

oOyJaronuxcs, MOJAroTOBKa U

1 leKUuMOHHbIe 3aHATMA, NPaKTUYECKME 3aHATUA, NabopaTopHbIe 3aHATMA, CaMOCTOATeNbHaA paboTa...
2 Heo6x04MMO YKa3aTb aKTUBHbIE M MHTEPAKTUBHbIE METOAbl 0byYeHMA (Hanpumep, MHTEPaKTMBHaA NeKLuMaA, paboTa B MasblX rpynnax, MeTobl MO3roBOro WTypma 1 T.4.),
cnocobcTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HaBbIKOB KOMaHAHOM PaboTbl, MEXAUUYHOCTHON KOMMYHUKALMM, MPUHATAA pelleHnin, INAEPCKUX KavecTs.
3 HaumeHoBaHue Tembl (pa3gena) bepetca n3 paboyeit NPorpammbl AUCLUNANHDI.
4 OueHoYHOe cpeACcTBO A0MXKHO BbIBMPATbCA C Y4ETOM 3aMaaHMPOBaHHbIX Pe3ybTaTOB OCBOEHWUA ANCLMMANHDI, Hanpumep:
«3HaTb» — cobecefioBaHUeE, KONNOKBUYM, TECT...
«YMeTb», «Bnagetb» — UHAMBUAYANbHbIN AW TPYNNOBOM NPOEKT, Kelc-3afaya, AenoBas (posesas)

urpa, noptdonuo...




clrava MIPOMEKYTOUHOMN
aTTECTALUU.
Bricokuii OIIK-1.1. B coeepwencmee | JIeKUMOHHBIE u
YPOBEHb 3HAem OCHOBHble Kamezopuu | IPaKTUYECKUE 3aHSTHUS,
U cneyughuxy ux NOHUMAaHUs 6 | CaMOCTOSATENbHAS pabora
mamemamudecKkom anaiuse 00y4aroIKXcs, MOArOTOBKA U
crada MIPOMEKYTOUHOMN
aTTECTALUU.
VYmeer
BazosBerit OIIK-1.2. JIek1IMOHHBIE u | Pazmen 1. MmuoxectBa u ¢QyHKUMU. | Tekymuid KOHTPOJIb —
YPOBEHb UcnbiThiBaeT  3aTpyAHEHUS | MPAKTHUYECKUE 3aHATUs, | AKCHOMAaTHKa MHOXECTBA | YCTHBIM ompoc,
npu PELICHUH | CaMOCTOSATEIbHASL paboTa | JeHCTBUTEIbHBIX YHCEI Pa3HOYpOBHEBbBIE
npodeccCHOHABHBIX 3a7a4 00y4aroumxcs, MOArOTOBKA | | Paznen 2. Yucnosble | 3aJ1a4, KOJUIOKBUYM.
craJa NPOMEKYTOUHOH | 110¢i1e10BATENLHOCTH
arrecrarny. Pasnen 3. Ilpenen W HENpepHIBHOCTH
Cpennuit OI1IK-1.2. JlekIMOHHBIE U | dyHkumit
YPOBEHb Ymeem peuwiams | IPAaKTUUECKUE 3AHATHA, | Pasyen 4. JlndbdepeHumansroe
cmanoapmHvle CaMOCTOSITEbHAS paloTa | Loy oo bynKIH OMHOTO
npogeccuonanvuvie  3a0auu | OOYJAIOIMXCS, MOArOTOBKA " [epPEeMEHHOTO
no oopasyy npumepa ;ﬁ?:;aum HPOMEHYTOTHON | pasnen 5. Obmee  mccrenoBaHue
Bricoknii OIIK-1.2. JlekoHHbBIE u (yrxmn 1 moctpoenue e€ rpaduxa
YPOBEHb Ymeem camocmosamenvho | IPaKTUYECKUE 3aHSTHUS,
pemamb CmaH()apn’lele CaMOCTOATCIIbHAsA pa60Ta
npogheccuonanvivie  3a0ayu | OOYHAIOLIUXCS, MOArOTOBKA U
no obpasyy npumepa clada MIPOMEKYTOUHOMN
aTTeCTalllH.
Bnaneer
ba3zoBbrit OIIK-1.3. JlexunonHsle u | Pazgen 1. MuoxectBa u ¢QyHKIMH. | Tekymmid KOHTPOIb —
YPOBEHB Bmaneer OCHOBHBIMH | TIPAKTUYECKHE 3aHATUS, | AKCHOMAaTHKa MHOECTBA | YCTHBII ompoc,
HABBIKAMHU TEOPETHUYECKOTO U | CAMOCTOATENbHAS paboTa | NeHCTBUTEIBHBIX YHCEI Pa3HOYPOBHEBbBIE
AKCIEPUMEHTAIBHOTO 00y49aromuxcs, MOArOTOBKA U | Pazmen 2. Yucnosele | 3aa4M, KOJUIOKBHYM.
HUCCIIeI0BaHUS 00BeKTOB | €Aa4a NPOMEKYTOUHOH | [rocenoBaTeIbHOCTH
npoheCCUOHATBLHON arrecTany. Pasmen 3. Ilpemen W HENPEpLIBHOCTH
JEATEIIbHOCTH. byHKIMI




Cpennuit OIIK-1.3. Bnaoeem | Jlekumonnolie u
YPOBEHB SHAHUAMU B8Ce20 U3YHYeHHO20 | IPAKTUYCCKUE 3aHATHS,
mamepuana, gnadeem | CaMOCTOATENbHAS pabora
HABbLIKAMU MeopemuyecKoco 00y4aIOIINXCsl, MOATOTOBKA M
u aKCcnepumenmanvrozo | CAa1a TPOMEKYTOUHOH
ucce0o8aHusl 0bvekmog | dTTECTANN.
npogeccuonanbHol
oessmenbHOCHi.
Bricokmii OIIK-1.3. Bnaoeem | JlekumoHHbIE u
yYpOBEHb KOHYenmyajibHo- MPaKTUYECKHE 3aHATHUS,
NOHAMUUHLIM — ANAAPAMOM, | CAMOCTOSITENIbHAS pabora
HAYYHbIM SA3bIKOM u O6y‘laIOHII/IXC$I, IIOATrOTOBKA H
mepmunonozue craga POMEKYTOIHON
npogpeccuonanbHoll arrecrarum.
oessmenbHOCHmU.
Bnaoeem HABbIKaAMU
meopemuyecko2o u
IKCNEPUMEHMATILHO20
Uccneo008anusl 00bexmos
npogeccuonanvbHou

oesamenbHOCmU.

Paznen 4. Huddepennmanproe
WCYHCIICHUE byHKIIUU OJTHOTO
MIEPEMEHHOTO

Pazgen 5. OOmee  wuccienoBaHue

byHKIMH 1 TOcTpoeHue e€ rpaduka




Kon YpoBeHb Nuaukaropel Bun y4eOHBIX 3aHATHI, | KoHTponupyemble pasfensl M TeMsl | OIIGHOUHBIE CpPEJICTBA,
KOMIIETCHIIUM | OCBOCHHS JOCTHKEHUSI paGoTel, (OPMBI M  METOABI | JUCIUIIIHHEL UCIIOJIb3yEeMbIE JUTST
KOMIIETEHIIN I KOMIIETEHIINI oOyueHus, CHOCOOCTBYIOIIHE OLICHKH YPOBHS
(GOpPMUPOBAHHIO H  PA3BUTHUIO c(hOpPMUPOBAHHOCTH
KOMIIETEHIIHIT® KOMIETEHIIHI®
1IK-2 3Haer
Henocrtatounsniii | /IK-2.1 He 3naem Jlexuronnele W npaktudeckue | Pazmen 1. MuoxectBa u  ¢QyHKUuH. | TeKymuid KOHTPOIb —
YpOBEHb OCHOBHble meopembl U | 3aHATHUSI, CAMOCTOsATEbHAs paboTa | AKCHOMATHKa MHOXECTBA | YCTHBII ompoc,
gbopmy/zbz oOyyJaromuxcs, MMOJATOTOBKA U | NeWCTBUTEIbHBIX YUCET Pa3HOYPOBHECBLIC
Mamemamuyecko2o chada IIPOMEKYTOUHOH | Paznen 2. Hucnossle | 3a1a41, KOJUIOKBUYM.
ananuza arrecraluu. [10CJIEAOBATEIBHOCTH
ba3zoBblii 1IK-2.1 Yacmuuno | Jlekuuonusle u mnpaktudeckue | Pasgen 3. Ilpenen U HempepbIBHOCTB
YPOBEHb 3Haem OCHOBHbIE | 3aHATHSI, CaMOCTOATENbHAs paboTa | (PyHKLUIL
meopembl U gopmynel | o0ydaromuxcs, moarotopka U | Pazmen 4. HuddepernmansHoe
mamemamuyecko2co chada HPOMEXYTOYHON | YCYUCIICHHE byHKIIUN OJIHOTO
ananuza aTTECTAIMH. MePEMEHHOTO
Cpennmit IIK-2.1 3naem | JlekunonHsle u Tpaktndeckue | Pasnen 5. OOwee  wuccrnenosanue
YpOBEHb OCHOBHbIE Mmeopembl U | 3aHATHUS, caMocTosATe bHas pabota | QYHKIMH M IOCTpOeHue € rpaduka
Gopmynsi 00ydJarommxcs,  MOArOTOBKA U
Mamemamu4ecko2o chnava TIPOMEXKYTOUHOM
AHaIu3a aTTCCTalluu.
Bricokuii 1IK-2.1 JIekKnMoHHBIE W NPAKTUYECKUE
YPOBEHb B cosepuieHcmae | 3aHITHS, caMOCTOsITelIbHAs paboTa
3Haem OCHOGHble | O0YyUaIOIUXCs,  MOATOTOBKA U

5 JleKUMOHHbIe 3aHATUA, NPAKTUYECKME 3aHATUA, NabopaTopHble 3aHATUA, caMoCToATeIbHaA paboTa...
5 Heo6x04MMO YKa3aTb aKTUBHbIE M MHTEPAKTUBHbIE MeTOAbl 0byyYeHMa (Hanpumep, MHTepaKTUBHAA NeKums, paboTa B Masbix rpynnax, MeToAbl MO3roBoro WTypma 1 T.4,),
cnocobCTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HaBbIKOB KOMaHAHOM PaboTbl, MEXAUUYHOCTHON KOMMYHUKALMKM, MPUHATUA PeLleHMi, TMAEPCKUX KauecTs.
7 HaumeHoBaHue Tembl (pa3gena) 6epetca n3 paboueli nporpammbl AUCLUMANHDI.
8 OueHoYHOe cpeACcTBO A0MXKHO BbIBMPATbCA C Y4ETOM 3aMaaHMPOBaHHbIX Pe3y/1bTaTOB OCBOEHWUA ANCLMMANHDI, Hanpumep:
«3HaTb» — cobecefioBaHUeE, KONNOKBUYM, TECT...
«YMeTb», «Bnafetb» — UHAMBUAYANbHbIN AW TPYNNOBOM NPOEKT, Kec-3aAada, AenoBas (posesas)

urpa, noptdonuo...




meopemvl U hopmynsl | caada MPOMEXKYTOYHON
mamemamuiecko20 arrecranuu.
ananuza
YMmeer
ba3zoBbiii IIK-2.2 Hcnvimvisaem | JlekunonHele W npaktudeckue | Pazmen 1. MHuoxectBa u  ¢QyHKuuu. | Tekymuid KOHTPOIb —
YpOBEHb 3ampyoneHus npu | 3aHATUS, CaMOCTOsTeNIbHAs padora | AKCOMAaTHKa MHOXECTBA | YCTHBII ompoc,
NpUMEHeHUU OCHOBHbIX | O0YYaloIUXCcsl,  MOATOTOBKA M | JCHCTBHTEIbHBIX YHCEI pa3sHOypOBHEBBIE
meopem u  ¢opmyn | €Aada IPOMEXYTOYHOH | Pazzen 2. Yucnosble | 3aa4u, KOJUIOKBUYM.
MaAMemMamuyecko2o arrecraluu. [I0CJIEAOBATEIBHOCTH
ananusa Paznen 3. Ilpenen u HenpepbIBHOCTH
Cpennuii 1IK-2.2. Vmeem | JIeKUMOHHBIE W TpaKTHYeCKUe | QyHKLUI
YPOBEHb CamocmosmenbHo 3aHATHUS, caMocTosTeNbHas padora | Pazmen 4. HuddepernmansHoe
NPUMEHSAMb  OCHOGHble | O0yJaloIUXCs,  IOJATOTOBKA M | HCUMCIICHUE byHKIIUN OJIHOTO
meopemvl U opmynsl | CAada IPOMEIKYTOYHOU | [IEPEeMEHHOTO
MAmMemMamuyecKo2o aTTECTAllMH. Pasmen 5. OOmee wuccrnenoBaHue
ananuza (GYHKIIUH 1 TOCTpOCcHHE e€ rpaduka
Belicoknii I1IK-2.2.  Vmeem 6 | JIGKUMOHHBIE M NPAKTHYECKUE
YpOBEHb coeepuiencmee 3aHSITHSL, CaMOCTOSTENNbHAs paboTa
NPUMEHAMb ~ OCHOBHble | O0yJaloIMXcs,  MOATOTOBKA M
meopembl U ¢hopmynasl | cAada TIPOMEXKYTOUHOM
Mamemamuyeckoeo arrccraluy.
amanuza
Bnaneer
ba3zoBbrit 1IK-2.3. Bnaoeem | Jlexuuonnsle M npaktudeckue | Paznen 1. MuoxectBa u  ¢yHkumu. | Tekymuid KOHTpOIb —
YpOBEHb OCHOBHBLIMU MemOoOamu, | 3aHITHSL, caMocTosTeNnbHas pabota | AKCHOMAaTHKa MHO>KECTBA | YCTHBIN ompoc,
npuemamu, o0ydJarommxcs, IMOATOTOBKA M | JEHCTBUTENLHBIX YHCET Pa3HOYpPOBHEBbBIE
aneopummamu u | cmada NPOMEKYTOYHOH | Pazmen 2. Yucnosele | 3a7a4M, KOJUIOKBHYM.
cnocobamu aTTeCTallhu. MOCJIEI0BATEIbHOCTH
npUMEHeHUs. Paspgen 3. Ilpenen M HeNpeprIBHOCTH
COBPEMEHHO20 byHKIUH
MaAmemamuyecKo2o Paznen 4. HuddepenunansHoe
annapama o UCUHCIICHUE byHKIIUU OJIHOTO
peuienus 3a0ay MIEPEMEHHOTO




npogeccuonanvHol

oesimelbHOCmI.
Cpenuuii 1IK-2.3. Bnaoeem | JlekiinoHHBIE W TIPAKTUYECKHE
YPOBEHb ecemu  memooamu U | 3aHATHS, CaMOCTOATENbHas paboTa
cnocobamu 00ydJaroIuxcsi,  MOATOTOBKA W
npuMeHeHu,q caada MIPOMEKYTOYHOU
COBPEMEHHO20 arrecralum.
Mamemamu4eckoco
annapama.
Bricokuii 1IK-2.3. B | JleknimoHHble M TMPAKTHUYECKUE
yYpOBEHb cosepuieHcmee 3aHATHS, CAMOCTOSTENIbHAS paboTa
glaoeem gcemu | OOyJarOmuxcs, TOArOTOBKA U
Memooamu u | cmada MPOMEKYTOUHOMN
CnOCO6aMu arrecralgun.
npuUMeHeHUs.
COBPEMEHHO20
Mamemamu4ecko20

annapama

Pasmen 5. OOmee wuccienoBaHue
¢byHKuMu 1 moctpoeHue e€ rpaduka




2 ceMecTp

Kon YpoBeHb WNHpukaTopsl Bun y4eOHBIX sausTuit’, | KonTponupyemble pasaensl u  TeMbl | OLEHOUHBIE CPEJCTBa,
KOMIIETCHIIMM | OCBOCHUS JOCTUKCHUS paGoThl, (OPMBI M  METOMBI | AUCHMIIMHBI UCIIOJIb3YEMBIE JUISt
KOMIIETCHIIU I KOMIIETCHIIU I o0y4eHus, CIIOCOOCTBYIOIIHE OLICHKH YPOBHS
(GOpMHPOBAHHUIO U  Pa3BUTHIO c(OPMHPOBAHHOCTH
KOMIIETEHIIH " KOMIIETCHIIUH
OIlIK-1 3Haer
Henocratounsii | OIIK-1.1 He 3naem JlexuvoHHblE W npakTHyeckue | Paznmen 6. Huddepennmansaoe | Tekymuit KOHTpOIb —
YPOBEHb OCHOGHble Kame2opuu U | 3aHITHSI, CaMOCTOSTENbHas paboTa | HICUMCIICHHE byHKUMH MHOTHX | YCTHBIN orpoc,
cneyuguxy ux o0ydaroIuxcs, MOArOTOBKa M | mepeMeHHbIX. [Ipernern, HenmpephIBHOCTH | pa3HOYPOBHEBEIC
NOHUMAHUS 8 caada HNPOMEKYTOYHOH | 1 yacTHBIE POU3BOJHEIE. 3a/1a4H, KOJIJIOKBUYM.
MamemamuyecKkom aTTeCTalluy. Paznen 7. Juddepennmanproe
amanusze VCYHCIICHUE byHKUMH MHOTHX
ba3zoBb1it OIIK-1.1  Yacmuuno | JIeKUMOHHBIE ¥ TPAKTHYECKHUE | IIEPEMEHHBIX. DKCTPEMYMBI (DYHKIHH.
YPOBEHb 3Haem OCHOBHble | 3aHATHUS, caMocTosTelbHas pabora | Paznen 8. MHTerpanpHOe HCYHMCICHHE
Kamezopuu u | oOyuaromuxcs, MOATOTOBKA M | (PYHKIUU OJIHOM IIEPEMEHHOM.
cneyughuxy ux | cmava IPOMEKYTOUHOH | HeonpenenéHHbIN HHTETPa
NOHUMAHUS g | arTecTalum. Paznen 9. HHTerpanbHOE HCUYUCICHHE
mamemamuiecKom byHKIUI OHOM IIEPEMEHHOM.
amanusze OnpenenéHHbIii UHTErpaJl.
Cpenunuii OIlIK-1.1 3naem | JIeKIMOHHBIE M IpakTHUecKue | HecoOCTBEHHBIE HHTETPaIBI.
YpPOBCHB OCHOGHble Kame2opuu U | 3aHITHs, caMOoCToATeIbHas padoTa Pasnen 10. MHTerpansnoe ucuucieHne
cneyuguxy ux | oOydJaromuxcs,  MMOArOTOBKAa W | (YHKUUH OJTHOM IIEPEMEHHOM.
NOHUMAHUS 6 | cAava npomexyrouHon | IIpunoxenus OIPEACIEHHOTO

9 JIeKUMOHHbIe 3aHATUA, NPAKTUYECKME 3aHATUA, NabopaTopHble 3aHATUA, caMoCToATeIbHaA paboTa...
10 Heob6x0AMMO YKa3aTb aKTUBHbIE U MHTEPAKTUBHbIE METOAbl 0byYeHNsA (Hanpumep, MHTePaKTUBHAA NeKuma, paboTa B MasbiX rpynnax, MeToAbl MO3roBoro WTypma v T.4.),
cnocobcTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HaBbIKOB KOMaHAHOM PaboTbl, MEXAUUYHOCTHON KOMMYHUKALMM, MPUHATAA pelleHnin, INAEPCKUX KavecTs.
1 HaumeHoBaHuMe Tembl (pasaena) Gepetca n3 paboueli nporpammbl AUCLUNANHDI.
12 OueHoUHOE CpeacTBO A0/MKHO BbIBMPATLCA C YHETOM 3annaHUPOBaHHbIX Pe3y1bTaTOB OCBOEHUA AUCLUMMNANHDI, HaNpUMmep:
«3HaTb» — cobecefioBaHUeE, KONNOKBUYM, TECT...
«YMeTb», «Bnagetb» — UHAMBUAYANbHbIN AW TPYNNOBOM NPOEKT, Kelc-3afaya, AenoBas (posesas)

urpa, noptdonuo...




Mamemamuyeckom aTTeCTaIlHH. MHTErpaa.
amanusze
Bricokuit OIlK-1.1. B | JleKuMOHHbIE U NPAKTUYECKHUE
YPOBEHb coeepuieHcmee  3Haem | 3aHATHS, CaMOCTOATEIbHas padoTa
OCHOBHble Kame2opuu u | O0yYaloluXcs,  MOArOTOBKA U
cneyughuxy ux | chmada MPOMEKYTOUYHOMU
NOHUMAHUSL 8 aTTCCTaluu.
mMamemamuyeckom
amanusze
YMmeer
bazoBbrit OIIK-1.2. UcneitbiBaeT | JIekimoHHble M mpakTuueckue | Pazgen 6. Huddepenunansuoe | Tekymuii KoHTpoIb —
YPOBEHb 3aTpyHEHUS IIPU | 3aHATHUSA, CaMOCTOsITENIbHAs paboTa | UICUUCIICHUE byHKINi MHOI'MX | YCTHBIN ornpoc,
peuICHAN o0ydaroIuxcs, MOArOTOBKA M | mepeMeHHbIX. [Ipeneln, HenmpepbIBHOCTD | pa3HOYPOBHEBHIC
poheCCHOHATBHBIX chada IIPOMEKYTOYHOH | ¥ qaCTHbIE IPOU3BOIHBIE. 3a7a4M, KOJNIOKBHUYM.
3a1a4 arrecraluu. Pasnen 7. Huddepennmanbaoe
Cpenuuii OIIK-1.2. VYmeer | JIGKUMOHHBIE W TPAKTUYECKHE | MCUUCIICHUE byHKIUH MHOTHX
YPOBEHb peliath  CTaHAapTHBIC | 3aHSATHS, CaMOCTOSTENbHAs paboTa | IEPEMEHHBIX. DKCTPEMYMbI (DyHKLIMI.
npodeccuoHanbHbIe oOyvaromuxcs, noarotopka u | Pazgen 8. MHrerpanbHoe ucumcieHue
3ajaud o  obOpasiy | crava IPOMEKYTOUHOU | HyHKIMH OJTHOM NEPEMEHHOI.
IpuMepa aTTeCTaluH. Heonpenenénnpiii maTErpan
Bricokuit OIIK-1.2. Vwmeer | Jlekunonnble U mpaktudeckue | Pasmen 9. HMuTerpanbHoe uCYHCIEHHE
YPOBEHB CaMOCTOSTEILHO 3aHATHUS, caMocTosATeNbHAs pabora | QyHKIMI OJHOM NIEPEMEHHOM.
peliaTh  CTaHjapTHbIE | oOydaromuxcs, —moirotoka  u | OmpenenéHHbii HMHTETPAIL
npodeccuoHanbHbIe crava npomexyro4Hor | HecoOCTBEHHBIE HHTETPAITHI.
3a/aud = mo  oOpaziry | aTTeCTalun. Paznen 10. MHTerpanbHoe ucuucieHue
npuMmepa GbyHKIUI OJIHOM IIEPEMEHHOM.
IIpunoxenus ONpPEeEIEHHOTO
MHTErpaja.
Buaneer
ba3zoBbrit OIIK-1.3. Bmaneer | Jlekunonnsle m mpakthueckue | Pasmen 6. Huddepenunansroe | Tekymuii koHTponlb —
YPOBEHb OCHOBHBIMM HABBIKAMU | 3aHATHS, CAMOCTOSTENbHAsl paboTa | HUCYUCIICHUE byHKIni MHOI'MX | YCTHBIN orpoc,
TEOPETUYECKOIO U | o0yyaromuxcs, MOArOTOBKa W | mepeMeHHBIX. [Ipenern, HempephIBHOCTH | pa3HOYPOBHEBEIC
9KCIIEPUMECHTAJIbHOTO chada TIIPOMEXKYTOUHON | 11 yaCTHBIE MPOU3BOTHBIE. 3a74a4M, KOJIJIOKBUYM.




HCCIeI0BaHUS
00BEKTOB
npoheCCHOHATBHOI
JEATETHLHOCTH.

aTTCCTalu.

Cpennuit
YPOBEHb

OIlK-1.3.
3HAHUSMHA
H3YYCHHOTO
MaTepuana,
HaBBIKAMH
TEOPETUIECCKOTO u
AKCIIEPUMEHTAIBLHOTO
HCCIIEIOBAHUS
00BEKTOB
npodeccnoHaTbHOM
JEATEILHOCTH.

Bnaneer
BCETro

BJIIaJ€CT

JleKMoHHbIE U NPAKTUYECKHUE
3aHSTHSI, CaMOCTOATEIbHAsS paboTa
0o0y4Jarommxcs, TMOATOTOBKA  H
caava MPOMEKYTOUHOMN
aTTeCTalUH.

Bricokuit
YPOBEHb

OIIK-1.3. Bumaneer
KOHIIENTYyaIbHO-
MMOHSTUMHBIM
anmapaTtoMm, Hay4YHBIM
SI3BIKOM u
TEPMUHOJIOTUEN
npo¢ecCuOHAITBHON
NEeSATEIbHOCTH.
Bnaneer HaBbikamu
TEOPETUYECKOTO u
AKCTIIEPUMEHTAIBHOTO
HcCIeA0BaHUs
00BEKTOB
npodeccnoHanbHOMI
NESITETHHOCTH.

JleKuMoHHBIE W NPAKTUYECKHUE
3aHATHUSA, caMOCTOsITeNbHas paboTa
o0yJalommxcsi, IMOATOTOBKA U
clava MIPOMEKYTOUHOMN
aTTEeCTalMH.

Paznen 7. Huddepennmanbaoe
HCYHUCIICHHE byHKIUH MHOT'HX
MePEMEHHBIX. DKCTPEMYMbI (DYHKITHIA.
Paznen 8. HurerpanbHOE HCUYUCICHHE
byHKIMMA OJHOM MEPEMEHHOM.
Heonpenenéuupii uaTErpan

Paznen 9. HMuterpaibHOE HCYHUCIEHUE
byHKIUI OJIHOM IIEPEMEHHOM.
Onpenenénubliil HHTErpal.
HecoOcTBeHHbIE HHTETpaIbI.

Paznen 10. MHTEerpanbHOE€ MCUYHUCICHUE

GyHKIUI OJIHOM IIEPEMEHHOM.
[Tpunoxenus OIPEIETIEHHOTO
MHTErpaa.




Kon YpoBeHb Nuaukaropel Bun y4eOHBIX 3anaTnii’®, | Kontpomnpyemsle pasmensl u  TeMmsl | OIGHOYHBIE CPEJICTBA,
KOMIIETCHIIUM | OCBOCHHS JOCTHKEHUSI paGoTel, (OPMBI M  METOMBI | JUCIMIIIHHEI UCIIOJIb3yEeMbIE JUTST
KOMIIETEHIIN I KOMIIETEHIINI oOyueHus, CHOCOOCTBYIOIIHE OLICHKH YPOBHS
(GOpPMUPOBAHHIO H  PA3BUTHUIO c(hOpPMUPOBAHHOCTH
KOMIeTeHIHi KOMITETEHI[HH
1IK-2 3Haer
Henocrarounsiit | [IK-2.1 He 3naem Jleknmonnele U mnpaxkThueckue | Pazpen 6. Hudbdepennmanbroe | Tekymuii KOHTpOIb —
YPOBEHB OCHOBHblE meopembl U | 3aHSTHUSI, CaMOCTOsTeNIbHAs padoTa | NCUUCIIEHUE byHKIUH MHOTHUX | YCTHBIU OITpoC,
popmynvi o0ydaroIuMxcs, MOArOTOBKA M | mepeMeHHbIX. [Ipenelt, HenmpepbIBHOCTh | pa3HOYPOBHEBHIC
Mamemamuyecko2o chada IIPOMEKYTOYHOH | ¥ qaCcTHbIE IPOU3BOIHBIE. 3a7a4M, KOJNIOKBHUYM.
ananuza arTeCTaluu. Paznen 7. Huddepennmanbaoe
bazoBelii TIK-2.1 Yacmuuno | JISKUMOHHBIE W TPAKTUYECKHUE | MCUNCIICHUE byHKIUH MHOTHX
YPOBEHb 3Haem OCHOBHbLE | 3aHATHUS, CAMOCTOATENbHAs paboTa | IEPEMEHHBIX. DKCTPEMYMbI (DYHKIIHA.
meopemvl U Gopmyasl | oOydaromuxcs, noaroropka u | Pazgen 8. MHTerpanbHOe ucuducieHue
Mamemamuyeckoco crada IPOMEKYTOUHOHU | hyHKIIMI OJIHOM MePEMEHHOM.
ananusa aTTeCTaLuu. Heonpenenénnbiii uaTerpan
Cpenunuii IIK-2.1 3naem | JIeKUMOHHBIE M TPAKTHYECKUE Paspien ? HHTerpajH’Hoe chHCHeHHve
YpOBEHb OCHOBHble MmeopeMbl U | 3aHITHS, caMocTosTeIbHas paboTa (byHKHHH" onHon TICpEMCHHON.
popmyne obyuatommxcs,  mofroToska  m | OMPECTEHHBIH HHTCTpaJ.
MAMEMAMUYeCKO20 craua npoMexyTouHoii | HHECOOCTBEHHBIC HHTETPAIIBL.
ananuza aTTeCTaIMN. Paznen }O. I/IHTerpalJILHoe I/IcqﬂcneHHve
Beicoknii 1IK-2.1 B | JIekunoHHBIE M TNPAKTHYECKHUE yri ONHOH TICPEMCEHHOM.
YPOBCHB coeepuieHcmee  3Haem | 3aHATUS, CaMOCTOATEIIbHAA pa60Ta HpI/IJ'IO)KeHI/IH OMpEACICHHOTO
ocHo6Hble meopembl u | oBydarommxes, moxrotopka  m | MHTCTpaa.

13 NleKUMOHHbIe 3aHATUA, NPaKTUYECKMe 3aHATMA, NabopaTopHble 3aHATUA, camocToATesIbHasA paborTa...
14 Heob6x0AMMO YKa3aTb aKTUBHbIE U MHTEPAKTUBHbIE METOAbl 0byYeHUA (Hanpumep, MHTePaKTUBHAA NeKkuma, paboTa B MasbIx rpynnax, MeToAbl MO3roBoro WTypma 1 T.4.),
cnocobCTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HaBbIKOB KOMaHAHOM PaboTbl, MEXAUUYHOCTHON KOMMYHUKALMKM, MPUHATUA PeLleHMi, TMAEPCKUX KauecTs.
15 HaumeHosaHue Tembl (pasgena) 6epetca n3 paboueii nporpaMmbl AUCLUMNAMHDI.
16 OueHoOUYHOE CpeacTBO A0/MKHO BbIBMPATLCA C YHETOM 3anaaHUPOBaHHbIX Pe3ybTaTOB OCBOEHUA AUCLUMMNANHDI, HaNpUmep:
«3HaTb» — cobecefioBaHUeE, KONNOKBUYM, TECT...
«YMeTb», «Bnafetb» — UHAMBUAYANbHbIN AW TPYNNOBOM NPOEKT, Kec-3aAada, AenoBas (posesas)

urpa, noptdonuo...




Gopmynsi craya MPOMEXKYTOYHON
mamemamuiecko20 arrecranuu.
ananuza
YMmeer
ba3zoBbiii IIK-2.2 Hcnvimvigaem | JlekuuoHHble MW TpakThueckue | Paznen 6. Huddepennmanbroe | Tekymuii KOHTpOIb —
YpOBEHb 3ampyoneHus npu | 3aHATUS, CAaMOCTOsTENIbHAs paboTa | NCUUCIICHUE byHKunit MHOTHX | YCTHBIN orpoc,
NpUMeHeHUU OCHOGHLIX | O0yYalomuXcs,  MOATOTOBKA W | mepeMeHHbIX. [Ipeneln, HempepbIBHOCTH | pa3HOYPOBHEBHIC
meopem u  ¢opmyn | €Aada IPOMEXKYTOYHOH | Y yaCTHHIE IPOU3BOIHBIE. 3aJ1a4l, KOJUIOKBUYM.
mMamemamuyecko2o arrecTanuu. Paznen 7. Huddepennmanbaoe
ananuza UCYHCIICHUE byHKINi MHOTHUX
Cpennuit 1IK-2.2. Vmeem | JIeKIMOHHBIE W TPAKTHYECKUE | IEPEMEHHBIX. DKCTPEMYMbI (DYHKIIHH.
YPOBEHb CamMoCmosimenbHo 3aHATHS, camocTosTebHas padora | Pazgen 8. MHTerpanbHOe ucuducieHue
NpUMeHsAmMb  OCHOBHble | O0yJalolUXcs,  MOATOTOBKAa M | (DYHKLIMH OJIHOM [IEPEMEHHOM.
meopemvl U opmynsl | CAada IPOMEKYTOYHOH | HeonpenenéHHbI HHTETpal
Mamemamuyeckoco arrecTaluu. Pazgen 9. HurerpanbHOE uCUYUCIEHUE
ananusa byHKIMMA OJHOM MIEPEMEHHOM.
Bricokuii IIK-2.2.  Vmeem ¢ | JlekumonHble M mnpaxtudeckue | OnpenenéHHbIi UHTErpall.
YpOBEHb coeepuiencmee 3aHATHSA, camocTosTeNbHas pabora | HECOOCTBEHHBIE HHTETPAIIBL.
npumensmes  OCHoHble | OOydatommxcs, noarotoBka u | Pasgen 10. MuTerpanbHoe MCYUCIEHUE
meopemvl U dopmynsl | CAada IIPOMEKYTOUHOH | (hyHKIMI OJTHOM IIEPEMEHHOM.
mMamemamuyecko20 arrecTanum. IIpunoxenus ONpPEeEIEHHOTO
ananuza MHTErpana.
Bnaneer
ba3zoBbrit 1IK-2.3. Bnaoeem | JlekuoHHble U TpakTtudeckue | Pazgen 6. Huddepenumansaoe | Tekymuit KOHTpoiIb —
YPOBEHb OCHOBHBLIMU MemOoOamu, | 3aHITHSI, caMOCTOsTeNbHas paboTa | HICUMCIICHNE byHKIUH MHOTHX | YCTHBIH orpoc,
npuemamu, 00y4aromuxcs, MOATOTOBKA M | TIEPEeMEHHBIX. [Ipesen, HempephIBHOCTH | Pa3HOYPOBHEBEIC
anzopummamu u | crada IPOMEXKYTOUHOMN | 1 yaCTHBIE MPOU3BO/IHBIE. 3a71a4M, KOJNIOKBHUYM.
cnocobamu aTTeCTallhu. Paznen 7. Juddepennmanproe
NpUMEHEeHUs. HCYHCIICHHE byHKIUH MHOTHX
COBPEMEHHO20 NEPEMEHHBIX. DKCTPEMYMbI (DYHKITHIA.
mMamemamuyecko20 Pasnen 8. MHTerpasbHOE wncUuCIeHUE
annapama o byHKIMH OJTHOMU MEPEMEHHOIA.
peuienus 3a0ay Heonpenenénuslii nuTerpan




npogeccuonanvHol

oesimelbHOCmI.
Cpenuuii 1IK-2.3. Bnaoeem | JlekiinoHHBIE W TIPAKTUYECKHE
YPOBEHb ecemu  memooamu U | 3aHATHS, CaMOCTOATENbHas paboTa
cnocobamu 00ydJaroIuxcsi,  MOATOTOBKA W
npuMeHeHu,q caada MIPOMEKYTOYHOU
COBPEMEHHO20 arrecralum.
Mamemamu4eckoco
annapama.
Bricokuii 1IK-2.3. B | JIekunoHHbIE M TMPAKTHYECKUE
yYpOBEHb cosepuieHcmee 3aHATHS, CAMOCTOSTENIbHAS paboTa
glaoeem gcemu | OOyJarOmuxcs, TOArOTOBKA U
Memooamu u | cmada MPOMEKYTOUHOMN
CnOCO6aMu arrecralgun.
npuUMeHeHUs.
COBPEMEHHO20
Mamemamu4ecko20

annapama

Paznen 9. MuterpaibHOE HCYHUCIEHUE
byHKUIni OJTHOM IIEPEMEHHOM.
OnpenenéHHblii HUHTETpall.
HecobcTBeHHBIE HHTETPAIIBI.

Paznen 10. MHTEerpasibHOE MCYUCIIEHUE

byHKUIni OJIHOM IIEPEMEHHOM.
[punoxxenus OIpeaeaEHHOTO
UHTerpana.




3 cemecTp

Kon YpoBeHb UHauKaTopsl JOCTHXeHUs | Bun  yue6Hbix  3amstuiil’, | KonTponupyembie pasmensl U TeMmbl | OLeHOYHBIE CpPECTBa,
KOMIIETEHIIUM | OCBOCHHUS KOMIIETEHIINI paGoTE, (GOPMBI M METOABI | AUCIUILIHHBI UCIIOJIb3YEMBIE JUTSL
KOMITETCHIIU I o0ydeHus, CIIOCOOCTBYIOIIHE OIICHKH YpOBHS
(hOpMUPOBAHUIO U PA3BUTHUIO c(hOpMUPOBAHHOCTH
KOMIICTEHIHH KOMITETCHIIUH
OIlIK-1 3Haer
Henocratounsnii | OI1K-1.1 JlexunoHHBIE u | Paznen 11. Yucnossle psiibl Texymui KOHTpOJIb —
YPOBEHb He 3naem ocnosnvie MPaKTUYECKUE 3aHsaTHUs, | Pazgen 12. @yHKUMOHAIBHBIE PSAJIbI YCTHBIN omnpoc,
Kame2opuu u cneyu@uxy | caMOCTOATENIbHAs pabora | Pasmen 13. MHTEerpampHOE MCUYUCICHHUE | pa3HOYPOBHEBEIC
UX NOHUMAHUSA 8 00y4aroIuxcs, MOATOTOBKA H (byHKuHﬁ HECKOJIbKUX II€PEMEHHBIX. | 3a4a4H, KOJJIOKBUYM.
MamemamuyecKkom crnaqa TNIPOMEKYTOUHOH | JTRojiHBIC HHTETPAIIBI
ananuze arTecTaruy. Pasnen 14. MHTerpanbHOe MCUUCICHHE
ba3zoBblii OllK-1.1 JlekunoHHbIE ¥ | QyHKIIUH HECKOJBKUX TIEPEMECHHBIX.
YPOBEHb Yacmuuno 3Haem | MPAKTUUYECKUE 3aHATHS, | TPONHBIE HHTErPaIbl
OCHOBHble Kameeopuu U | CAMOCTOSTENbHAs pabota | Pasgen 15. DieMeHTHI MaTeMaTUYECKOM
cneyughuky ux nOHUMAaHus 00y4aOLIUXCsl, MOATOTOBKA U | TEOPHH OIS
8 Mamemamuyeckom | CAada TIPOMEIKYTOUHOM
AHAIU3e aTTCCTalluu.
Cpennuit OIllK-1.1 JlekumoHHbIE "
YPOBEHb 3naem OCHOBHble | TIPAKTUYECKUE 3aHATHS,
Kamezopuu U cneyuquxy | CaMOCTOSTEIbHAs pabora
ux NOHUMAHUA 6 06yqa}0mnx0ﬂ, IIoAroToOBKa M
mMamemamuyecKkom cra4a TIPOMEIKYTOUHOH
aTTeCTallvH.

17 NNeKUMOHHbIe 3aHATUA, NPaKTUYECKMe 3aHATMA, NabopaTopHble 3aHATUA, camocToATesIbHasA paborTa...
18 Heo6Xx0AMMO YKa3aTb aKTUBHbIE U MHTEPAKTUBHbIE METOAbl 0byYeHNA (Hanpumep, MHTePaKTUBHAA NeKumsa, paboTa B MasbixX rpynnax, MeToAbl MO3roBOro WTypMa v T.4.),
cnocobCTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HaBbIKOB KOMaHAHOM PaboTbl, MEXAUUYHOCTHON KOMMYHUKALMKM, MPUHATUA PeLleHMi, TMAEPCKUX KauecTs.
1% HaumeHoBaHue Tembl (pasgena) 6epetca n3 paboueli nporpammbl AUCLUNANHDI.
20 OueHO4YHOE CPeacTBO AOMKHO BbIBUPATLCA C YHETOM 3aN1aHMPOBAHHbIX PE3YIbTaTOB OCBOEHUA AUCLMMINHDI, HanpUmep:
«3HaTb» — cobecefioBaHUeE, KONNOKBUYM, TECT...
«YMeTb», «Bnafetb» — UHAMBUAYANbHbIN AW TPYNNOBOM NPOEKT, Kec-3aAaya, AenoBas (posesasn)

urpa, noptdonuo...




aHanusze

Bricokuii OIllK-1.1. JlekuuoHHbIE u
YPOBEHb B cosepwencmee 3naem | npakTHuecKue 3aHATHS,
OCHOBHblE Kamezcopuu Uu CaMOCTOATCIIbHAs pa60Ta
cneuu(puk’y UX NOHUMAHUSA 06y‘Ia}OHII/IXC$l, noAroToBka H
8 Mamemamuyeckom | CAa1a TIPOMEKYTOUHOH
aHaIu3e aTTCCTaluu.
YMmeer
Bazoserit OIIK-1.2. Hcnvimvsieaem | JIeKIIMOHHBIE u | Pazgen 11. Yucnosbie psibl Texkymuii KOHTpOJIb —
YPOBEHB 3ampyoHeHUs npu | TpaKTUYECKHUE 3ansaTus, | Pazgen 12. @yHKIMOHATBHBIE PSJIbI YCTHBIN OITpOC,
peutenuu CaMOCTOSITENbHAS pabota | Paznen 13. MHTerpaipHOE MCUYUCICHHUE | Pa3HOYPOBHEBBIC
npogeccuoHanbHbIX 3a0ay 00y4aroImuxcs, TOArOTOBKA U (GYHKIMA HECKOJIbKUX TEPEMEHHBIX. | 3aJ1a4H, KOJJIOKBUYM.
crayda TIPOMEKYTOUHOH | JI0jiHBIC HHTEIPAIIBI
arTecTanuy. Paznen 14. VHTerpaibHOE UCUUCIIEHUE
Cpennuii OIIK-1.2. Ymeem pewamyo | JIeKIIMOHHBIE W | GYHKLMHA HECKOJNBKHX MepeMEHHbIX.
YPOBEHb cmanoapmuvle MPAKTUYECKUE 3aHATHS, | Tpoiinple HATErPATTI
npogeccuonanshvie CaMOCTOATCIbHAs paboTa | paznon 15, DieMeHTH MATEMATHYCCKOI
300a4u no 06pa314y 00yJarolMxcs, IOArOTOBKA EI TeopHH Mo
npumepa caada MNPpOMEIKYTOYHOU
aTTeCTalluu.
Bricokuii OIllK-1.2. Ymeem | JlekunoHHbIE u
YPOBEHb CamocmosamenbHo MPaKTUYECKHE 3aHATHS,
pewlams  CMAHOAGpPMHble | CaAMOCTOATENbHAS pabora
npO(peCCMOHCUleble 06yqa}0mnx0ﬂ, IIoAroToOBKa M
3a0ayi no o6pasyy | cnaua MIPOMEKYTOYHON
npumepa aTTecTaluu.
Biageer
ba3zoBbrit OIlIK-1.3. Braoeem | JlekunoHHbIe u | Paznen 11. Yucnossle psiibl Texymuil KOHTpOJIb —
YPOBEHb OCHOBHBIMU HAaBbIKAMU | TPAKTUYECKUE 3aHsaTHs, | Pazgen 12. @yHKUIMOHATBHBIE PSIbI YCTHBIN ompoc,
meopemuuecko2o U | caMOCTOsATEIbHAs pabora | Pazmen 13. MHTEeTpampHOE WCUYUCICHHE | pa3HOYPOBHEBEIC
IKCHEPUMEHMANbHO20 OOy4alolIUXCs, MOArOTOBKA M | yHKIMHA HECKONBKUX MEPEMEHHBIX. | 3aa4M, KOJUIOKBHYM.
uccreoosanusi 0bvekmosg | CHa1a TNPOMEKYTOUHOH | JT0jiHBIC HHTETPAITBI
npogeccuonanvrou arrecTaruy. Paznen 14. WHTerpaibHoe MCUUCIEHHE
oesmenbHOCIU. (GYHKIIMIT HECKOJBKUX MEpPEMEHHBIX.




Cpenuuii OI1K-1.3. Braoeem | JlekumoHHbIE u
YPOBEHb SHAHUAMU 6ce2o | MPaKTHUUECKUE 3aHATHS,
U3YUeHHO20 — Mamepuand, | CaMoCTOATENbHAs pabora
gﬂaaeem HABLIKAMU 06yqa}oumxc;{, IIOATOTOBKA M
meopemuyueckozo u | cmada MPOMEKYTOUYHOMU
IKCNEPUMEHMANLHO20 aTTecTaliuy.
uccne0os8anuss 00vbeKmos
npogeccuonanvbHol
oessmenbHOCHI.
Bricokmii OIIK-1.3. Bnaoeem | JlekimoHHbBIE u
yYpOBEHb KOHYenmyajibHo- MPaKTHYECKHUE 3aHATHUS,
NOHAMULIHBIM CaMOCTOsATEIbHASL pabora
annapamonm, Hayunbim | OOYYAIOIIMXCs, IOATOTOBKA U
A3LIKOM U mepMuHoocueti | CAada TPOMEKYTOUHOH
npopeccuonanbHoll arrecTaruy.
oessmenbHOCHU.
Bnaoeem HABbIKAMU
meopemuyecko20 u
9IKCNEPUMEHMATILHO20
uccneoosanus 00vbeKmos
npogeccuonanvbHou

oesamenbHOCmU.

TpoitHble UHTErpaIbl
Pasnen 15. DineMeHTEI MAaTEMAaTHUECKON
TEOPHH OIS




Kon YpoBeHb WNunukartopel noctvxenus | Bun YUEOHBIX sausTuit’l, | Koutponupyemsie pasaenst u | OleHOYHbIE CpeAcTBa,
KOMIIETEHIIUH | OCBOCHMSI KOMIIETEHIMH paGoThl, (OPMBI M METOMBI | TEMbI AUCLMILTHHBIS UCMONIb3yeMble [UIl OLEHKHU
KOMIIETEHIIUH o0y4eHus, CIIOCOOCTBYIOIIHE YpOBHS  C(HOPMHPOBAHHOCTH
(GOpMHPOBAHHIO U  Pa3BUTHIO KOMIeTeHIIn
KOMIETEHIIHI>2
1IK-2 3Haer
Henocrarounstit | [IK-2.1 He 3naem Jlexunonnble u mpaktuyeckue | Paznmen 11. YUucnoBsie psisl Tekymmit KOHTPOJIb -
YPOBEHb OCHOBHble meopembl U 3aHATUS, camocTosTenbHas padora | Paznen 12. DyHKIMOHAIbHBIE | YCTHBIN orpoc,
dopmynvl 00y4aroluxcsi,  MOIATOTOBKA W | PSAIBI pa3HOYpPOBHEBEIC 3aJ1a4u,
Mamemamuyecko2o clava NPOMEKYTOUHOHU | Pasnen  13.  HHTerpaibHOE | KOJUIOKBUYM.
ananuza aTTECTAIMH. VCYHCIICHHE (GyHKUIMI
bazoBrrit IIK-2.1 Yacmuuyno 3naem | JIEKIIMOHHBIE W TPAKTUYECKUE | HECKOJIBKUX MEPEMEHHBIX.
YpOBEHb OCHOBHble ~ meopeMbl U | 3aHATHS, caMOCTOsTebHas paboTa | JIBOMHBIE HHTETPAIbI
Gopmynsi oOyuaromuxcs, moarotoBka u | Pazmen  14.  HHrerpaibHOE
Mamemamuyecko2o chada IPOMEIKYTOYHOH | CYHCIICHUE byHKIUi
ananusa arrecTalum. HECKOJIbKUX MePEMEHHBIX.
Cpennuit IIK-2.1 3naem ocHnoénvle | JIEKIMOHHBIE W TPAaKTHYECKHe | TPOMHBIE MHTETPAIILI
YPOBEHb meopembl U (opmynwl | 3aHATHS, caMocTosTeNbHas padota | Pasmen 15. DneMenTs
mamemamudecKoco 06y‘la}0H_[I/IXC$I, IOoArOTOBKA U | MaTeMaTUIeCKOHN TCOPHHU I10JIA
aHaauza caada MIPOMEIKYTOYHOU
aTTeCTalluu.
Belicoknii IIK-2.1 B cosepwencmee | JIeKUMOHHBIE W TPAKTUYECKHUE
YpOBEHb 3Haem OCHOGHbIe | 3aHATHS, caMoCTosITebHAs paboTa
meopembl U hopmynvi | O0OydalOMMXCA, HOATOTOBKA M

2 JlekuroOHHBIE 3aHATUSA, TPAKTUYCCKUC 3aHATHA, J'Ia60paT0pHI)I€ 3aHATHUs, CaAMOCTOATCIIbHASA pa60Ta. ..

2 HCO6XOHI/IMO YKa3aTb aKTUBHBIC U UHTECPAKTUBHBIC METOAbL 06y‘l€HI/I${ (HanpnMep, HWHTCPAKTHUBHAA JICKI[US, pa60Ta B MaJIbIX I'pynrax, METOJbl MO3TOBOI'0 LITYpMa U T.,H.),

CIOCOOCTBYIOIIHE PA3BUTHIO Y 00YUAIOIINXCS HABBIKOB KOMAH/IHOM pabOThI, MEKIMYHOCTHON KOMMYHUKAITIH, TPUHATHS PEIICHNH, THIEPCKUX KadeCTB.
23 HanmeHoBaHue TeMbl (pasjiena) 6epercst u3 paboueil IIporpaMMpl JUCHUILIMHBL.
24 O11eHOYHOE CPEJICTBO JIOIKHO BHIOUPATHCS C Y4ETOM 3aILIAHUPOBAHHBIX PE3YIbTATOB OCBOCHHUS JUCUUILIMHBI, HANPUMED:
«3HaTh» — cobecenoBaHNEe, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, mnopTQoino. ..




MaAmMemMamuyecKo2o ciaga HPOMEKYTOYHOI
aHaiuza aTTCCTaluu.
YMmeer
bazoBbIii 1IK-2.2 HUcnvimvisaem | Jlekunonnsle u npaktuyeckue | Paznmen 11. YucnoBsie psijibl Tekymmit KOHTPOJIb -
YPOBEHb 3ampyOHeHUs npu | 3aHATUS, camocTosTeabHas padota | Paznen 12. DyHKUMOHAIbHBIE | YCTHBIN oI1poc,
npuMeHeHuu OCHOGHbIX | O0YYAIONIUXCS,  MOATOTOBKA U | PsIIIbI pPa3HOYpPOBHEBBIE 3a/1a4u,
meopem u ¢dopmyn | cnada NPOMEKYTOUHOHU | Paznen  13.  HHTerpaibHOE | KOJUIOKBUYM.
MaAmemamuyecKo2o aTTecTalHu. VCYHCIICHHE (GyHKUIMI
ananuza HECKOJIbKUX MIePEMEHHBIX.
Cpennuii 1IK-2.2. Vmeem | JlekunonHble W mpakTHUecKue | JBOMHBIE HHTETPAIbI
YPOBEHb CamocmosmenbHo 3aHATHS, camocTosTelbHas padora | Pasgen  14.  HHrerpanbHoe
npUMeHamb OCHOGHble | O0ydaloIMXCsl,  MOATOTOBKA W | HCUMCJICHHE byHKIUI
meopemvl U opmynel | CAaUQ IPOMEXKYTOYHOH | HECKOJIBKHX IEPEMEHHBIX.
MaAmemamuyecKo2o aTTeCTaLMH. TpoitHble UHTETPAITBI
ananuza Paznen 15. Dnementsl
Beicokuit 1IK-2.2. Ymeem 6 | JIeKUMOHHBIE M IPAKTUYECKUE | MATEMATHYECKOW TEOPUH TTOJIS
YPOBCHB coeepuiencmee 3aHATHUA, CaMOCTOATCIIbHAA pa60Ta
NpUMEHANb OCHOBHblE 06y‘la}0H_[I/IXC$I, IOoArOTOBKA n
meopemvl U ¢hopmynel | CAaUA TNPOMEKYTOUHOM
MaAmemamuyecKo2o arTecraiuy.
ananuza
Bnaneer
bazoBblii 1IK-2.3. Braoeem | Jlekunonnble u mpaktuyeckue | Paznmen 11. YUucnoBsie psisl Texymmit KOHTPOJIb -
YpOBEHB OCHOBHLIMU ~ Memooamu, | 3aHSITHS, camocTostenbHas pabota | Pazmen 12. DyHKIMOHANBHBIE | YCTHBIH orpoc,
npuemamu, aiopummamy | OOy4aroluxcs,  MOATOTOBKA W | PSAIBI pa3HOYpPOBHEBBIE 3a/1a4d,
u cnocobamu npumeneHus | crada IPOMEXKYTOUHOH | Pagmen  13.  HHTerpaibHOE | KOJUIOKBHYM.
COBPEMEHHO20 aTTeCTalllu. HCYHCIICHUE (byHKIMR
MaAmemamuyecKo2o HECKOJIBKUX IIEPEMEHHBIX.
annapama Onsl  peulenust JIBOViHBIE HHTETPAJIBI
3a0au npogeccuonanvHoll Pasnen 14. HHrerpanbHOe
oesmenbHOCIU. HCYHCIIEHUE byHKIMIA
Cpennuit 1IK-2.3. Braoeem gecemu | JIeKUMOHHBIE M TPAKTUYECKHE | HECKOJIBKHUX MEePEMEHHBIX.

YPOBEHb

memooamu u cnocobamu

3aHATUA, CAMOCTOSTECIIbHAs pa60Ta

TpoliHbIe HHTETPAJIBI




npumeHeHus. o0yJalmuxcsi, IMOATOTOBKA U
COBPEMEHHO020 caayga HpOMeX(YTOqHOﬁ
mamemamu4ecko2o arrecranuu.
annapama
Bricokuit 1IK-2.3. B | JlekupmoHHbIE U TPaKTUYECKHE
YPOBEHD cogeputencmee  gnadeem | 3aHSATHS, CAMOCTOSITEIbHAs paboTa
ecemu memooamu u | oOydarommxcs, MOArOTOBKAa U
cnocobamu  npumenenus | CAada IPOMEKYTOIHOM
COBpPEMEHHO020 arrecralum.
mamemamuieckozo

annapama

Pazgen 15. DiaeMmeHTHI
MaTeMaTUYECKON TEOPHUU TOJIS




Tabauma 3
1-3 cemecTphl

2. IEPEYEHb OLHEHOYHBIX CPEACTB?

Ne | HaumenoBanue
OLICHOYHOI'O
Cpe/cTBa

XapaKTepI/ICTI/IKa OLICHOYHOro CpCACTBA

[Ipencrapienue oneHoyHoro cpeacrtsa B POC

1. | KomnokBuym

CpencTBO KOHTPOJIS YCBOCHUS Y4eOHOTO MaTepraia TeMbI, pa3/ielia il pa3/esioB
JUCIUILTMHBI, OPTaHU30BAaHHOE KaK yueOHOe 3aHATHE B BUJE cOOeceIOBaHU
peroiaBaTessi ¢ 00yJaroNIMMUCS.

Bormpocs o Temam/pazienaM JUCIUILTAHBL

2 | Pemenue
Pa3HOYPOBHEBBIX
3a/ay4 (3a7aHui)

Paznuuaror 3a1a4m U 3a1aHus:

a) PENPOAYKTUBHOTO YPOBHS, IO3BOJISIONINE OIICHUBATh M JTUATHOCTHPOBATH
3HaHUE (paKTHIECKOro MaTepuasa (6a30BbIe MOHATHS, AITOPUTMBI, (PaKThI) U
YMEHHE MMPaBUIIHHO UCIIOIB30BATh CICIIHALHBIC TEPMHUHBI M TIOHSTHS, Y3HABaHUE
00BEKTOB U3yUYCHHUS B paAMKax ONPEICICHHOTO pa3jeiia TUCIIUIUIHHEI,

0) PEKOHCTPYKTHBHOT'O YPOBHS, TIO3BOJISIOIINE OIECHUBATEL M TMATHOCTUPOBATH
YMEHHUSI CHHTE3UPOBAaTh, aHAIU3UPOBATh, 00001IaTh (haKTUYECKUN U
TEOPETUICCKHUI MaTepHrall ¢ GOPMYyITUPOBAHNEM KOHKPETHBIX BHIBOJIOB,
yCTaHOBJICHHEM MIPUYUHHO-CIIEACTBEHHBIX CBSI3EH;

B) TBOPYECKOTO YPOBHS, TIO3BOJISIONINE OIEHUBAThH U IMATHOCTUPOBATH YMEHUS,
WHTETPUPOBATH 3HAHUS PA3IUYHBIX 00JIaCTEel, apryMEeHTHPOBATh COOCTBEHHYIO
TOYKY 3pEHHUSI.

KoMriekT pasHOypOBHEBBIX 337124 (3aJaHHI)

3 | Tecr

CpC,I[CTBO, IMMO3BOJIAIOIICC OLICHUTL YPOBCHDb 3HAHUHI 06yqalomeroc;1 IyTeM
BI)I60pa UM OJJHOI'0 U3 HECKOJIbKHNX BAPUAHTOB OTBCTOB HA ITOCTaBJICHHBIN BOIIPOC.
B03MOXXHO HCIIOJIE30BaHUE TECTOBBIX BOIIPOCOB, MPECAYCMATPUBAIOIINX BBOX
O6y‘-IaI-OIIII/IMC${ KOPOTKOI'0O 1 OTHO3HAYHOI'O OTBCTA HA MOCTaBJICHHBIN BOIIPOC.

TecToBrIe 3amaHus

25 YKasblBatoTca OUueHOYHble Cpeacrtea, npumeHAemble B Xoae peasinm3aunm pa6oqel71 nporpammbl ,El,aHHOI?I ANCUUNNNINHDI.




3. OIIMCAHUE IMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHMSI KOMITETEHIIUI

OueHuBanue pe3yabTaToB OOydeHHs MO AUCHUIUIMHE «MareMaTH4ecKuil aHanu3)» OCYIIECTBISETCS B COOTBETCTBUU ¢ llojoxkeHuem o
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTalMi 00y4aroIIuXcsl.

[IpenycMOTpeHbl crneayronue BUAbBI KOHTPOJIS: TEKYIIU KOHTPOJb (OCYLIECTBIEHHE KOHTPOJISA BCEX BUIOB ayIWTOPHON M BHEAyTUTOPHOM
JESATEeIbHOCTH 00YYArOIIErocs ¢ IebI0 MONIYYeHHUs MePBUYHON MHPOPMAIIUN O XOJI€ YCBOCHHS OTJENIBHBIX JIEMEHTOB COACP)KaHUS TUCIUILINHBI) U
MIPOMEXYTOUHAs aTTecTalus (OLIEHUBAETCS YPOBEHb M KaUeCTBO MOATOTOBKH MO AUCLUHUILIMHE B LIEJIOM).

[Toxazarenu ¥ KpUTEpUHU OLIEHUBAHUS KOMIIETEHIINH, (POPMUPYEMBIX B IIPOLIECCE OCBOSHUS TaHHOM TUCUUIUIMHBI, ONUCaHbI B Ta0I. 4.

Kon YpoBeHb OCBOCHUS WNuaukatopsr Kputepuu onieHrBaHus pe3yabTaTOB 00yUEeHHUS
KOMITETEHITMH | KOMIICTCHIINN JOCTHIKCHUS
KOMIETCHIINH
3Haer
Henocrarounsrii OIIK-1.1, I[IK-2.1 | He 3naem 6oavuie noiosumvl hopmyaupo8oK onpeoeienull u meopem , He ymeem ux
YPOBEHb NPUMEHAMb HA NPAKMUKe
Ouenka
«HEYJIOBIIETBOPUTEIHHO
ba30BbIii ypOBEHB OIIK-1.1, I[IK-2.1 | 3uaem 50% ocnosnozco mamepuana Kypca, 0OHAKO UCNbIMbleaem 3ampyOHeHUs NPU Ux
Ornenka, npuMeHeHuu
«YAOBIETBOPUTEIHHO)»
Cpenuuii ypoBeHb OIIK-1.1, [IK-2.1 | 3uaem 0cHOBHYIO YaCmb MamMepuaid, ymeenm NpUMeHsams e20 Ha NPAKmuKe
OITK-1, Or1eHKa «XOpOIIO»
TIK-2 Bricokuii ypoBeHb OIIK-1.1, [IK-2.1 | Cé0600H0 6nadeem OCHOBHLIM MAMEPUATOM KYpPCA U yMeem NPUMEHSMb e20 Ha

Ornenka
«OTIINYHO)

GBauyTCHO»,

npakmuke

VYmeer

ba30BeIil ypOoBEHB

OIlK-1.2, [IK-2.2

Ymeem wacmuuno npumenamo chopmynupoexu, onpeodenenus u meopemvi npu
peweHuu NpaKkmuyeckux 3a0ay

Cpennuii ypoBeHb

OIlK-1.2, [IK-2.2

Ymeem no obpaszyy npumenamo oopmynuposxu, onpedenenusi u meopemvi npu
pewleHuu NpaKkmuyeckux 3a0ay

Bricokuii ypoBeHb

OIlK-1.2, [IK-2.2

Ymeem camocmosmenvro npumensmo popmynuposku, onpeoeneHus u meopemul npu
peweHuu NPaKkmuyeckux 3a0ay




Bnaneer

ba3oBb1i1 ypoBeHb

OIIK-1.3, IIK-2.3

Bradeem 6 yenom Hagulkamu u mMemooamu meopemuyecko2o U IKCNepUMenmanrbHO20
uccnedosanus 00beKmoe npohecCUoHAIbLHOU 0esimelbHOCHIU.

Cpennuii ypoBeHb

OIIK-1.3, IIK-2.3

Brnaoeem bonvuel yacmbsro  mamepuaida, Memooamu meopemu4ecKoco u
IKCnepumenmaibHoco uccneoo8anust 00vLeKmos I’lpO(j)@CCMOHaJZbHOIZ oesamenbHOCmU.

Bricokuii ypoBeHb

OIIK-1.3, IIK-2.3

B coeepuieHcmee g1aoeem 0CHOBHbLIMU HABLIKAMU U MEMOOAMU meopemu4ecKoco u
IKCnepumenmaibHoco uccne0o8anus 00beKmos I’lpOgbéCCMOHClJZbHOIZ oessmenbHOCHU.




4. MeTtoan4ieckne MaTepuaJibl, ONpeaessiionue npouexypbl
OLIECHUBAHUS Pe3yJabTaTOB 00y4eHMsI

[lo Buaam 3agaHuii NPUBOAMTCS OIMHUCAHHE TOrO, KakuM oOpa3oM HEoO0XOAMMO
BBITIOJIHUTH JTAHHOE 33/1aHUE, CIOCOOBI 1 MEXaHU3MBI €T0 BBITIOJIHEHHUS, BBIOOP HOMEpa BapHaHTa
u gp. Ilpumepbl METOAMYECKHUX MATEPHAIIOB, OMNPENCNAIOMIUX MPOLENYypY OLCHUBAHUS
pe3yIbTaTOB 00yUEHUs, XapaKTEPU3YIOIIUX dTarbl OPMUPOBAHUS KOMITETCHIIUH:

J MeTtoauueckue yKa3aHus 1o pa3padoTKe OIICHOYHBIX CPEICTB

J Wubple MeToauueckre MaTepuaibl, OIMpenessionlie MpoLeayphl OLIEHWBAHUS
pe3ybTaToOB 00YyUEHUS B XOJI€ peanu3auy padboueil mporpaMmbl AUCHUTUTAHBI

5. MarepuaJbl JJil NPOBeJAeHUs] TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM
arrecTauuu

Bomnpocs! 11 KOJLIOKBHYMA
1 cemectp
Tema: ITonaTre YUCIOBOH IIOCIEIOBATEILHOCTH.

3aganue. MoxKHO I {Cn} Ha3BaTh YHMCJIOBOM MMOCIEIOBATCILHOCTRIO, SCIIH

Lcn:Jﬁ

2.C, = 1
2n—-3
3.¢c, = n
2n—4
4. c, =cosn
5.¢c,=sinn
6. ¢, =1
n-1
7.¢,=n"2
n+1
8.c,=2e"
9.c, =—€""
10. ¢, =+/3n-5.
11.c,=+/5-3n.
1
12. ¢, =3e™*.
13. ¢, =2%

14. ¢, :(1+1j .
n



. T
SIn—
15. ¢, =—",
T
n
Tema: [Ipenen ¢pyHKIIUN.
3apanme. Haitru lim f (X), ecim

X—a

3_ —
1L f)=X =22 o
X+ X
3 2
2. f(x)= x3 +7x2 +15x+9’ a—_3
X +8x°+21x+18
3. f(x) =X 40, a-f#0.
sin X
In(1+si
4. f(x):w a=0.
sin5x
5. f(x) =21 .
e’ -1
arcsin 3x
6. f(X)=————, a=0.
() J2+x -2
7. f(=218 22 aco.
sin“ x

8. f(x)=x*, a=0.
sin2x )™
9. f(x)= L a=0.

X
X+2
x> +8
10. f(x)= , a=0.
() (3x2+10]
11. f(x)=(1+5x)"", a=0.
2+X
12, f(x):(wj a=0
X
13 f(x):(iz) a=0
X+4
14. f(X) :(tgx-ctgx)xz+x+1, a=0.

15. f(x) =(arcsin x +arccos x)j/X , a=1/2.

Tema: HenpepbIBHbBIE U pa3pbIBHBIE PYHKIIUH.

3aganue . Onpe/ieNuTe TOUKY pa3pbiBa, XapakTep paspbiba U ckauok ¢pynkuun B Touke
paspblBa.

1, f(x)=%.



[ —1, x<0,
2. f(x)=
X, x=0.
x—1
3. f(x)=-—.
(X) 1
[ 2x+1, x<0,
4. f(x)=
2, x>0
X +1, x<1,
5. f(x)=
1 x>1.
6.f()_sm2x.
7.f()_sm2x
8. f(x )_1 c)c:sSx.
2X
0. f(= 2t
2x+1
10. f(x)=2+L
12x+1
V+a,X<—Z
X+ 2
11. f(x)=|Vv4—-Xx*, —2<x<2,
—;L—,X>2.
X—2
\x+ﬂ’x<_&
X+3
12. f(x)=|v9—-x*, -3<x<3,
—i—,x>3.
X—3
Pﬂ,x<0,
X
13. f(X)=|v1-x%, 0<x<],
—l—,x>L
cosSx 1

14. f(x) =



15. f(x)_

-1
Tema . HpaBI/ma Jlonurasns.

3apanue. Berunciuts npenen pyukiuu f B Touke @ ¢ momomibro npasui Jlonuras.

1 f()():\/1—6x2—1+2x, a-0.
X
x/2
2. f()=2"2"% a-o0
X2
3. f(x )_68|n2x 12x’ a-0.
n f(X)_\/l+4x -1-2x a=0.
5. f(x )_M a=0.
6. f(X):In(l—32<)+3x’ a-0.
X
7 f =X g
X2
8. f(x )_arcsm4x 4x’ 220
X
0. f(x)= 2SN =0X o g,
X
10. f(X):Zln(1+02,5x)—x’ a-0.
X
11. f(x)_—1 a=1
12, f(x)=Y2EX=2 4 0
X
13, f(x) = OX*2) 5
X+ 2
__12)\2
14 () =23 a-
sin“(x—3)
15, f(x)=2— 1 a=o.
sin2x

Tema : JlokanbHbIe U TI00abHBIE SKCTPEMYMbI (D YHKITUH.
3aganue. Uccnenosats pyukumio | Ha noKanbHBIA U T106aNbHBIA SKCTPEMYMBI Ha 331aHHOM
orpeske [a; b].

1. f(x)=x° +E—16 [1 4].
X



2. F()=4—x— - 16, [1; 4].
X

3. f(x)=2x—x, [0; 4].
4. f(x)=x—4/x+5, [L; 9].

10x

6. f(x)=2x2+ 228 59 [2: 4]
X
7 F(X)=3-X——2 _ [-1: 2]
| (x+22 -
8. f(X)=x—-4Jx+2+8, [-1; 7].
2(-x*+7x=17)
9. f(X)= [1 4].
9 x> —2X + 2 1L 4]
4x
10. f(X)=——, [-4; 2].
(=g [4 2]
2
11, f)=-X 4848 -4 —1.
2 X
2
12 f(x)=LX1+16—13, [2: 5].

13. f(x):8x+i2—15, l; 2}.
X 2

2

14, f(x):i2—8x—15, -2, i}
X -

10x+10
15. f(X)=————, [-1; 2].
() X2 +2X+2 [ ]

Tema: BbIMyKI0CTh U BOTHYTOCTh, TOUKH Ieperuda QpyHKIUH.
3apanue 7. Uccnenosath GyHKIM0O | Ha BBITYKIOCTH U BOFHYTOCTh, HAWTH TOUKY Ieperuoa
e€ rpaduxka.

f(x)=x%+6x>+9x+4.

f(x)=x>+6x*-10x+1.

f(X)=x>+6x>—9x+5.

f(x)=x>—3x* —24x - 25.

f(x) = x® +12x% + 45x + 50.
f(x)=x>-6x>+9x—1.

f(x)=x>-3x>-9x-7.

f(x)=x*-x*-15x-3.

f(x)=x%+3x* —24x +1.

© ® N o gk~ wDd



10. f(x)=x*>-12x*+9x 8.

11. f(x)=x*—x*—x-1.

12. f(x)=x*+ x> —x+1.

13. f(x)=x>-7x*+6x—1.

14. f(x)=x®—x*—-10x+09.

15. f(x)=—-x®—x*-x+5.

Tema: AcumnroTsl rpaduka Gynakuuu f.

3amanue. Haiitu acumnrorsl rpaduxa pyakuum |

2
1 f ==X
X+1
_ 2
2. T(x)= .
9 4x -1
3—x?
3. f(x)= .
() X+5
2x% —6
4. f(x)= .
(x) 2
x? -1
5. f(x)= .
(x) X+ 2
X% —
6. f(x)=
(x) 1
x?+5
7. f(xX)=
(x) 5
_ 2
9. f(x)= =X
X +
7—x°
10. f(x)=
(X) _E
2
11, f(x)= 2%
X-9
2
12, f(x)=> =3
X+1
8 — x?
13. f(x) = .
(x) 3
2_ J—
14, f(x)=X=*=1
X+1
2
15, f(x)= 222X
7X+9

2 cemecTp



Tema: JlokanbHBIN 3KCTpeMyM (DYHKIIH JBYX IT€PEMEHHBIX.
3ananue. OyHKIHIO f HCCIIEIYHTE HA JTIOKAIbHBIN YKCTPEMYM.
1) f(x, y)=8x*+4xy+5y° +6.

2) f(x, y)=x>—2xy+3y* -4,

3) f(x, y)=3x*+3xy+5y*+09.

4) f(x, y)=2x>—xy+3y°+4.

5) f(x, y)=5%"+6xy+7y°—8.

6) f(X, y)=-7x>+6xy—5y*+1.

7) f(x, y)=10x*+5xy +3y* —7.

8) f(x, y)=6x"—xy+5y”+3.

9) f(x, y)=9x"+12xy+13y*+10.

10) f(x, y)=-13x*+4xy—y*-T7.

11) f(x, y)=15x>—4xy+8y*+09.

12) f(x, y)=20x*+11xy +7y*+10.

13) f(x, y)=-15x*+9xy —8y*+13.

14) f(x, y)=7x>+8xy+10y* +1.

15) f(x, y)=4x*-13xy +11y* +12.

Tema: HecoOcTBEHHBIE HHTETPAIIBI.
3ananme. Vccnenyiite Ha CXOAMMOCTb HECOOCTBEHHBIE MHTEIPAJIBI.

1)} 1 o
e

Ix+3
2) j xe X dx.
0

+00 dX




9) S dx
J(x+1)?
/2

10) I ctgxadx.

0
1
dx
11) .
'([\/1— x?
+o0 dX
12) -([ Ox' +1
+ 2)dx
. .

13) T(P’XT

14) Te‘Sde.
0

15) j. xe ™ dx.

3 cemecTp
Tema: Psp Teiinopa.

3aganue. dynximo T pasnoxwute B pan Teiinopa o crenensam X 1 ompeenuTe HHTEPBAT
CXOJIMMOCTH IOJIy4EHHOTO psiJa.

1) f(x)=e?.
2) f(x)=(L+x)"

X
3) f(x) =cos§.

X
4) f(x):smE.

5) f(x)=3x-1.
6) f(x)=e.
7) f(x)=e.

X
8) f(x) =cos§.

. X
9) f(x):smg.

10) f(x):??’x.
11) f(x):STZX.

12) f(x)=e™.



13) f(x)= cos;.

X
14) f(x)=sin -

5
15) f(x)=——.
4+ X
KonTtpomupyemsie kommereniuu: OIK-1, ITK-2.

Oyenxa Komnemenyutl OCyWecmeasiencs 8 COOmeemcmauy ¢ maonuyet

Pa3noypoBHeBbI€e 3a1a4n:

1 cemecTp

1 3apaHus penpoayKTUBHOIO YPOBHS

Tema: [ToHsTHE YNCIOBOM NTOCIEA0BATEIBLHOCTH.

Baganme . Haiiure lim C,, eciu
N—+0

_(n+3)*+(n-3)°

" (n+D)*+(n-1*
5 o n¥/3n? +4/5n° - 2 |
" (n+2\/ﬁ)\/3—n+5n2
3.¢c. =/n+1-+/n-1.
4.¢c =32n+1-32n-1.
_1+2+..+n

5. —_—.
\5n* +3

6. ¢ :1+3+...+(2n +1).
1+2+...+n
nk3(n+2)!

S m_Dh5m+2)

8. Cn:(Zn—lj :
2n+3

2

2 n“-1
9. cn:(nzﬂj :
n°+3

10.Cn:2+24+...+2n.
n“+2n+3
1 1 1
1+§+?+ +?
11.c, = 11 1
I+ -+ 5+ 4+
3 3 3



15. ¢, = 3(n+1)? =3 (n—1)2.
2 3ajaHus PeKOHCTPYKTUBHOIO YPOBHS

Tema: VccnenoBanue GpyHkuuu U noctpoeHue e€ rpaduxa.
3aganue. [IpoBequTe MONIHOE HCCeTOBaHUE (PYHKIIUH U TOCTPOITE €€ rpaduk.

1 f()_x-+4
X2 —x+1
2. T(x)= .
(X) 1
2
3. f(X)= )
() x2+2x
2
4, f(x)=
()= 3+x
12x
5. f(X)= .
9 9+ x°
2
6. f(x):w_
x-1
3
7t =2=2X
2_
8. f(x):ﬂ.
X—4
9. f()_2x+1
10. f(x):(x ),
2
11. f(x)= .
(x-1)°
1 2
12.f(x)=(1+~—j.
X
12 —3x?
13. f(X)= .
() x? +12

2
14, ()= X1
X+ 2

x? -3
X+2

15. f(x)=



3 3apaHust TBOPYECKOr0 YPOBHS

Tema: IloHsSTHE YHCI0BO ITOCIEIOBATEILHOCTH.

3ananme. JloKkaxXuTe 10 ONpeeieHUI0, YTO JaHHBIE MOCIEA0BATEIbHOCTH SBIISIOTCS
OECKOHEYHO MAJIBIMH.

La-—"
n+1
2.a,= n —i.

2n+1 2
3an=2n_1—1
2n+1
4.a, = S )
2n+1
5. a = 2
3n-1
6. a,= zn
n-+1
7.8,=—
n* + 2
8.a,= >
4n -3
9
" n+10
10. a, = 2
5n-4
11. a, = 8
1+9n
12. a, = 2 :
-5+6n
13. a, = ! :
-9+10n
n-1
14. 8, =——-—
n+1
15.a =2""1 5
n+1

KonTpomupyembie kommerenimu. OITK-1, TTK-2.
Oyenka KomMnemeHYyull OCyuecmeasiemcs 8 COomeemcmaeuu ¢ maoauyet 4.

2 cemecTp
1 3apanusi penpoAyYKTUBHOIO YPOBHS
Tema: OyHKIIMU MHOTHX MTEPEMEHHBIX

3aganue . Haiinure yacTHBIE TPOU3BOIHBIE fXX, f f. unonnbiit mupdepenuan d 2 f

Xy' oy
dynxkuun T (X, y).



1) f(x, y)=8x*+4xy+5y*+6.

2) f(x, y)=x>—2xy+3y*—4.

3) f(x, y)=3x>+3xy+5y*+09.

4) f(x, y)=2x>—xy+3y°+4.

5) f(x, y)=5x*+6xy+7y*-8.

6) f(x, y)=—-7x>+6xy -5y +1.
7) f(x, y)=10x*+5xy+3y*—7.

8) f(x, y)=6x°—xy+5y°+3.

9) f(x, y)=9x*+12xy+13y* +10.
10) f(x, y)=-13x*+4xy—y*—7.
11) f(x, y)=15x>—4xy +8y° +9.
12) f(x, y)=20x"+11xy +7y*+10.
13) f(x, y)=-15x"+9xy —8y* +13.
14) f(x, y)=7x>+8xy+10y* +1.
15) f(x, y)=4x*—-13xy +11y* +12.

2 3aaHus PEKOHCTPYKTHBHOIO0 YPOBHS

Tema 16. ['eomeTprueckue MpUMEHEHHS ONPEACTIEHHOTO HHTETpajIa.

3aganue. BoruucnuTe niomnaae miockoi GUrypsl, OrpaHMue€HHON 331aHHBIMU KPUBBIMH.
Crnenaiite 4yepTéx 00JIacTH.

1) 3x* —4y =0, 2x—4y+1=0.

2) 3x* -4y =0, 2x—4y—-1=0.

3) 2x—-3y* =0, 2x+2y+1=0.

4) 3x* -4y =0, 2x+2y-1=0.

5) x*—y=0, x+y=1.

6) 2x—-3y* =0, 2x+2y-1=0.

7)) x*-y=0, x—y=-1.

8) x*~1+y=0, y-1/2=0.

9) y=x*+3, x=0, y=x-2, x=2.
10) y=x>+2, x=0, y=x—-2, x=2.
1) y=x>+1, x=0, y=x-3, X
12) y=x>-1, x=0, y=x-5, X
13) y=x*-2, x=0, y=x-6, x=
14) y=x>+3, x=0, y=X+7, X=-2.
15) y=x>-1, x=0, y=x+3, x=-2.

3 3apaHus TBOPYECKOr0 YPOBHS
Tema: Heonpenen€Husplii HHTErpal

2.
2.
2.



3ananme. [IpuMeHss METOIbI MHTETPUPOBAHUS U TAOJIMYHBIC HHTETPAJIbl, HAWIUTE 3aJaHHbIC
HEOIPENEIEHHBIC UHTETPAIBIL.

xdx
) J‘7+x2'

c (x+18)dx

I x?—4x-12
3) [(3—x)cosxdx
 (X+4)dx

I x?-2x-8
5) ..xln(1—3x)dx.
¢ dx

5%

7) :xe‘5x.

8) | arctg 2xdx.

2)

4)

6)

9) [arcsin 3xdx.
10) jxsin 5xdx.

11) jm

dx

12) | ——.
) T1+4/3x+1
L 3[y2
13) 3 X2 dx

J14x
* 2
14) | xe ™ dx.
e dx
I xIn?x’
Konrponupyemsie komnereniuu. OITK-1, TTK-2.
Oyenka KomMnemeHYyull OCyuecmeaisiemcs 8 COomeemcmeuu ¢ maoauyei 4.

15)

3 cemecTtp

1 3apanusi penpoAyYKTUBHOIO YPOBHS

Tema: CreneHHbIE psIbL.

3aganue. Haiinure paguyc u MHTEpBal CXOAUMOCTH cTeneHHoro psaaa. Mccnenyiire
CXO)]I/IMOCTI) psula Ha KOHIIaX MHTepBajia CXOJIUMOCTH.

1) Z (x+3)

n




3) 24 (x 4)".
4)Zn 2
5)Zn 6,
6)2
7)2
8)2” 4 x
9)Zn +5

10) Z

n

(X 4)"
= Z_ll«/n(n +1)

13) i(an ~1)(x-2)".

14) Z(x+1) |

15) Z (X 3)

2 Sanaﬂnﬂ PEKOHCTPYKTHBHOI'O YPOBHHA
Tema: /[BOWHON UHTErpaI.
3aganue . lI3MeHuTE NOPSIIOK MHTETPUPOBAHUS B ABOMHOM MHTerpaie. Crenaiite yepTéx

00JacTl UHTErPUPOBAHUS.
6-3x

1) j dx j f(x, y)dy.
2) jdy_f f(x, y)dx.

4x+4

3) Jl'dx j f(x, y)dy.

8x°



o 8y
4) [dy | f(x, y)dx
-1 2y-6
g &
5 |dx | f(x, y)dy.
-1 4x—-4
1. Zy:r6
6) |dy | f(x, y)dx.
0 8-y3
1 -8y
7) Jax [ f(x, y)dy.

0 —2x—6
0 -4y+4

8) |dy J f(x, y)dx.

I gy

1 -8x°

9) [dx j f(x, y)dy.
0 —4x-4
0 8y’

10) j dy j f(x, y)dx.
-1 4y-4
3 Jax—x?

11) j dx j f(x, y)dy.
1 0

1 y-By-y?
2

12) j dy j f(x, y)dx.
-5 0
5 0
13) j dx j
3 _ax—x?
-1 0
14) [dy [ f(x y)dx
-1 —4x—x2
15) j dx j f(x, y)dy.
-3 0
3 3aganus TBOPYECKOr0 YPOBHS
Tema: YUucnossle psiabl.
3ananue . Haiigure cymmy psia.

~+00 6
1 :
) nz_l“Qn2 +12n-5

+90 24
2 :
) ;9# —-12n-5

+00 6
3 .
) nz_l“an —6nn-8

f(x, y)dy.




+00 9
4 .
) 2_1:9n2 +21n—8

)Z

4n +8n+3

6) Z49n —28n 45

)Z9n +3n 2

8) Z49n —7n 12°

9>

~n°+n- 2

10) Z36n —24n 5

1)Z4n +4n 3

12
)Zgn +3n 20

)216n —8n 15’

14
) Z:25n +5n—6

15) ;4n2 5

KonTtpomupyemsie kommerentmu: OIMK-1, ITK-2.
Oyenxa KomMnemenyul OCywecmeaisiemcs 8 Coomsemcmeuy ¢ madbauyet 4.

TECTbI
1 cemecTp.
IIpenen mocsienoBaTeIbHOCTH U npeaes GyHKIMH.
1.Vka)uTe Mocie0BaTelbHOCTH, CXOIAIIMEC K UHCTY 3

)Sn 2
"n+5°

3n . 2
2): 1q] :
) n+5 (n+5)
3n 2
3): CcosS ;
) n+6 (n+5)

4):n(/n+2 —\/ﬁ).

2. Haiigute npenen nocieoBaTeIbHOCTH:




. ,2n+1
lim ( )2n,
n—>wo 3N+5
3. HaitguTe nipenen nocienoBaTeIbHOCTH

., 7—=3cos7n
lim(———-).
N> A/N+2
4. YKaxXuTe 3HaUeH1e npeacia nmocjiacaoBaTCJIbHOCTHU:

lim (n +1)§|n 2n |
n—o0 n

5. YKaxkuTe 3HaUCHUE npeacia nmocjacaoBaTCIbHOCTHU:

6. Halinute 3HaueHue npejiena mociae10BaTeIbHOCTH:
. T
lim ntg—.
n—o00 n
7. Haiipure npenen nocinea0BaTEIbHOCTH:
) . T
lim nsin—.
N—o0 n
8. Haiinure npenen GyHKIUN:
lim(x?cos zX) .
x—1
9. Haiinure peaen GyHKIIUM:
.2
lim(-=—).
x>0 X—-1
10. Haiinute npenen GyHKUIUU:

. tgmX

lim 97X |

x—>1X+ 2

11. Haiinure npenen GpyHKUUu:
. X

lim( :

x—0 COS X

12. Haiinure npenen GyHKUUU:

lim 197X
x—0 2X

13. Haiinute npenen GyHKIUU:

lim(zxctg27zx).
x—0

14. Haitgure nipenen nociie10BaTeIbHOCTH:

(. _Jn
lim|sin2n-sin—-—
n—o n+1

15. Hatigute ipenen GyHKIMM:



) x-1
lim(———).
x—0 COS 27X

HenpepbiBHOCTh. Kiaccupukanusi Touex paspbiBa.
1. OT™MeTbTe GyHKIUH, HEPEpPhIBHBIE B TOUKe X = 2:
1):y =tgxzX;

B x> —x—-2

2y =—7—;
)Y N

3:y= arcsin(x%z);

4).y =Ctg2zx.
2. YkaxuTe PyHKIHMH, KOTOPbIE UMEIOT Pa3pbIB B TOUKE X = 2:
ey X2—x-2
' X—2
2):y=1grxX;
X+2
yy=--—"——;
cos(x —2)
S|n(x—2)’x>2
4).y = X—2 .
2,X<2

5|x -

3. VYkaxuTte BeIMYMHY cKauka GyHKIUU Y = B Touke paspbiBa X =1.

4. OtmeTbTe PYHKINU, HENPEPHIBHBIE HA BCEH YHCIOBOU MPSIMOM:
1): y = X+ arcctgx;

2):y =5In(x—2);

3:y= m X

4):y =/5—-3cosx.

X—3
5. 3anummTe BeNMMYMHY CKauka QyHKUIuu Y = u B TOYKE paspeiBa X = 3.
2(x-3)
3 x>0
6. 3anumuTe BeIMYMHY cKauka QyHKUuu Y = B TOYKE pa3phIBa.
2c0sX,x<0
In(x+1),x>0
7. 3anuimnTe BeIMUYMHY cKauka QyHKuuu Y = 2 B Touke X=0.
Xc—-2,x<0
8. Ykaxute (yHKIIMU, KOTOPbIE UMEIOT Pa3phbIB B TOUKE X = 0:

1)y = sinx
'y_|cosx|’




_sin2x

2): X
)y X+2
sin X
3):y:—|X| ;
tgx
4):y=i.
X

9. OrMmerbTe QYHKIIMH, HEIPEPHIBHBIC HA BCEH YHUCIOBOM MPSIMOM:

1):y =In(x? +1);
2):y=+/2-5sIn3X;

3):y =+/2+3C0SX;
4):y=In(x+1).
. TTX
sin R X>1
10. Vkaxure BeIUUMHY cKauka QpyHKIuu Y = B Touke X =1.

X
cos—,x<1
4

11. VYkaxuTe BennuuHy ckauka GyHkuun Y = 2 |X|Cth B Touke X =0.

3x%,x>1
12. Ykaxure BeIMYHHY CKauKa QyHKIMH Y =9 B Touke X =1.
sinzX,x<1
13. OTmeTrbTe PYHKIMH, HEMPEPHIBHBIC HAa BCEH YMCIOBOM MPSMON:
~sinx
1)y = o
2):y=+2-2%;
3y = COSX
T In(x®+2)°
B y= ctgz(x% +2)
' X>+2

14. VkaxwuTe BenuuHy ckauka pynkuun Y = arctg — s rouke X =0.

3
15. Vkaxwure BeqnunHy ckauka Qynkuun Y = 2arcctg —s touke X = 0.

IIpousBoaHasi. MOHOTOHHOCTb U BBINYKJIOCTb.

1. Haiiture abcrmccy Touku Makcumyma QyHKIuu Y = x> —15x3 +5.
. TX
2. Haiigute npousBoaHyto GyHKIUH Y = COST In(1+ X) 8 Touke X=0.

3. Ilox xakum yriom kpusast Y = X1 lnepecekaer ocw abeumcc?



4. IIpoBonOKY MIMHOM 12 CM COTHYJIM B BHJIE IPSMOYTOJIBHUKA . Y KOKUTE HAUOOJIBIITYIO
BO3MOKHYIO IUIOIIA/b IPAMOYTOIbLHUKA (B CM2).
5. YKaxxuTe TOYKU IKCTpeMyMa (pyHKIUH, €CIIi U3BECTHO, YTO €€ IPOM3BOIHAS UMEET BU/T

y'(X) =5(x— 2)(x +1)%x°.

6. Haiimte Touknu neperu6a gynxuun Y = f(X), ecim ee Bropas npoussonnas umeer sun
f7(x) = -3(x 1> x3(x +2).

7. Ykaxure HanboublIee 3HaueHHe QYHKIMU Y = 3|X - 3| Ha OTpE3Ke [2; 5] :

8. Haiinure BTOpyIo Ipou3BoaHyt0 ot Gpynkuuu B Touke X =1, ecin y(X) = x%Inx.

9. Haiinute nepByro npousBoaHyo oT pynkmun Y(X) = e'97X g Touke X =0.

10. Haiiure Touku skctpemyma dpynkmmn Y (X) = |X| X2,

11. Haitzme nepsyto npoussoanyio ot gyaxmu Y(X) = Sin(zx?) s rouke X =1.

12. Haitzme nepByto npoussoanyio ot pyuxmnn Y(X) = (X2 —3x)° s rouxe X =1.

13. Haitzme BTOpyto mponssoiyto ot dyrkman Y(X) =Ssin(zx%) s touxe X =1.

14. Haiimute Touky Makcumyma Gynkuuu Y(X) = xe ™.

15. Haiinure Touxky munumyma pyrkmun Y (X) = (X2 — 4X)5 .

AcuMnToThl rpadguka pyHKoum.

1. Beibepute acumnroTsl rpaduka pyHkouu Y = ——.

X—2
1):y=X
2):x=2; y=1
3):y=1
4):x=2; y=0.
2. BeiGepute acuMnToThl rpaguka QyHKuun Yy = ))((2 +21 .
1):y=X—-2
2):Xx=2; y=X+2
3:y=1
4):x=2; y=0.
3. BeiOepute acumnToTsl rpaduka pyHkuuu Y = ))((2+ 21 .
1:y=X,
2):x=%1, y=0;
3):y=+1;

4):x=2; y=0.



4. Beibepure acuMnTOTH rpaduka GyHKIUU
1): X =-1;

2:x=-1, y=x-1;

x=-1 y=1;

4:x=-1, y=0.

5. Beibepute acumnToTh! rpaduka GpyHkuuun Yy

1):X=%2;
2:x==x2; y=0;
Jx=12; y=1;

4):x=%2; y=X.

6. Beibepute acuMntoTsl rpaduka GyHKIUU

1):y=1;

2):x=-1;

3:y=-1;

H:x=-1 y=1.

7. Beibepute acuMITOTHI rpaduka GyHKIUU
1):x=1;

2):y=1,;

3:y=-1;

4):x=-1.

8. BeiOepute acuMnToThl rpaguka GyHKIUU
1):y=-2;

2:y=2;

3):x=0;

4):x=-1.

9. Bribepute acuMnToThl rpaduka GyHKIUN
1):y=-4;

2):y=0;

3): x=1;

4):x=log; 4.

10. Beibepure acuMnToThl rpaduka GyHkuuun Yy =

1): X =-1;
2):x=-1 y=1;

X2 +2
X+1

X
= 2 —1u3 nepeuncieHHBIX HUXKE:
Y

—X
Yy =3 " +1u3 nepeuncieHHbIX HUKE:

—X
Yy =2"" + 213 nepeunciIeHHbIX HUKE:

X
Yy = 3" — 4 u3 nepeynciIeHHbIX HUKE:

—2X

U3 NMCPCUUCIICHHBIX HUKC:



:x=-1 y=0;
H:x=-1 y=-1.

X
11. 3anummure acuMnToThl rpaduka GyHKIuu Yy = —.

In x
1):y=X,;
2):x=1;
:x=1 y=1;
4):x=1 y=0.
x2
12. Ykaxure acuMITOTHI rpaduka GyHKuuu Yy = E .
1):x=1;
2):x=1 y=x+1;
:x=1 y=1,;
4):x=1 y=0.
3
13. Ykaxxute aCHMIITOTEI l“paCI)I/IKa Q)YHKHI/II/I y = X2 ~ 4
1):X=212;
2:Xx=2%2; y=X;
Jx=%2; y=1;
4):x=%2; y=0.
14. Ykaxure acUMITOTHI rpaduka GyHKIuu Yy = X22X31
1): X ==1;
2):x=%1, y=2x;
:x==x1, y=1;
4):x==x1, y=0.
15. Ykaxure acuMnToTsl rpadpuka GyHkuuu Yy = ;23 X31
1): X ==1;
2):x=%1, y=-3X;
x=+1, y=3;
4):Xx==x1, y=xX
2 cemecTp

@®yHKUMU MHOTHX nepeMeHHbIX. [Ipenes mociegoBaTebHOCTH U npees GyHKINH.
HenpepbiBHOCTH



1. Haiimute o6nacTh onpeneneHuss GyHKIUH Z = arcsin(x + y) . Beibepure onun u3

MEePEUYHCICHHBIX HIXKE OTBETOB.
1) MHO2KECTBO TOYEK HA KOOPAMHATHOM IIIOCKOCTH OXY , JIexKalMX B IOJIOCE, OTPAaHUYEHHOU

mpambivu Y =—X+1u y=-X-1;

2) MHOKECTBO TOUYEK Ha KOOPAMHATHOM MIocKocTH OXY, Jiexalux B KBagpaTe

{(x, y)-l<x<L-1<y <1};

3) MHO>XXECTBO TOYEK Ha KOOPAMHATHOH miockocTu OXY, nexaiiux B 10JI0ce, OrpaHUYEHHON
npsambivu Y =—2X+1u y=-2X-1;

4) MHOXECTBO TOYEK Ha KOOPAUHATHOU IUIOCKOCTH OXY, jexkalux B 0JI0Ce, OTPAHUYECHHOM
mpameiMu Y =—X u Y =—-X—2;

5) MHO>XXECTBO TOYEK Ha KOOPAUHATHOH miockocTu OXY , nexaiiux B 10JI0ce, OrpaHUYEHHON

npsmbiME Y = —2X+2 u y=—2X—2.

2. Haiiure o6nacts onpenenenns Gynxmnn Z = IN(4 — X% — y?) . Bubepure oaun n3

MIePEUYMCIICHHBIX HI)KE OTBETOB.
1) MHOXKECTBO TOUYEK Ha KOOPAMHATHOM MmiiockocTu OXY, nexaux B KBajapare

{(xy)2<x<2-2<y<2};
2) MHOXXECTBO BHYTPEHHUX TOYCK HA KOOPIMHATHOM IIIOCKOCTH OXY , MpUHA IeKANNX KPYTY

paamyca 2 ¢ IEHTPOM B Hadasae KOOPIAUHAT;
3) MHO>KECTBO TOYEK Ha KOOPAMHATHOH mockocTu OXY, nexalux B KOJblie

{(x, y)‘1< X2 +y?< 2} :
4) MHOXECTBO TOYEK Ha KOOPAUHATHOW IuIocKkocTH OXY , exalux B mojaoce

{(x, y)|-1<x <1};

5) MHO>KECTBO TOYEK Ha KOOPAMHATHOH mockoctu OXY , nexaiux B Kpyre paanyca lc

HOCHTPOM B HA4YaJIC KOOPAHUHAT.

3. Haiiaure o6macts onpenenenus Gpyuximn Z = arcCOS(X — Y) . Beibepute ouH u3

IIEPEUYUCIICHHBIX HUYKE OTBETOB.
1) MHOKECTBO TOUEK Ha KOOPAMHATHOM IIIOCKOCTH OXY , JIeXKaluX B MOJIOCE, OTPaHUYEHHON

mpameivu Y =—2X+1un y=-2x-1;
2) MHOKECTBO BHYTPEHHHX TOYEK HA KOOPAMHATHON mIockoctd OXY , mpruHaUIeKaIuX KPYTy

pamuyca 2 ¢ IEHTPOM B Hayaje KOODIMHAT;
3) MHO>KECTBO TOUYEK KOOPAUHATHOM IutockocT OXY , MpuHaAIeKaIInX [10JI0Ce, OrPaHUYEHHON

mpsmbimu Y = X+1u y=Xx-1;
4) MHO>XKECTBO TOYEK Ha KOOPAMHATHOU M1ockocTH OXY, nexalux B M0J10ce, OrpaHUYEHHON

npssMeiMH Y = X U y:X—2;



5) MHO>XKECTBO TOYEK Ha KOOPAMHATHOH miockocTu OXY, nexaIiux B 10JI0Ce, OrpaHUYEHHON

npsmbiMu Y = —2X+2 u y=—2X—2.

2

4. Haiigure 06macTs onpenenenus Gpyskuun Z = arcsin (lj . BeiGepure ogun u3
X

MNEPCUUCICHHBIX HUXKE OTBETOB.

1) MHOX€ECTBO TOYEK Ha KOOPAUHATHOH mtockoctu OXY , nexarmux B odnactu {( X, y)‘ y < x2} :

2) MHOKECTBO TOYEK Ha KOOPAMHATHOH mockoctu OXY , pexaiux B 001acTu

{(x, y)ly +1< xz};

3) MHO>KECTBO TOYEK Ha KOOPAMHATHOH mockoctu OXY, nexamux B odaactu

{(x, y)ly-1< xz};

4) onHOCBA3HAsA 001aCTh HA KOOPAMHATHOM Mm1ockocTu OXY, orpaHMuyeHHas AByMs apalbosiaMu

2 2 o o
y=X"u Yy=-—X", unpoxoasuias yepe3 ocb OX ¢ BBIKOJIOTOH TOUYKOH B Ha4yajie KOOPAHHAT;

5) MHO>KECTBO TOYEK HAa KOOPAMHATHOH mockoctu OXY, nexamux B odaactu

{(x, y)‘—1< y —X? <1}.

5. Haiinure obnacts onpenenenust GpyHkiun Z = afCCOS 4/ X + y2 —1 . Bribepure oun u3

MEPEYUCIICHHBIX HUXKE OTBETOB.
1) MHO’ECTBO TOYEK Ha KOOPAMHATHOM miockocTd OXY , nexarux B kpyre paguyca =1 ¢
LIEHTPOM B Hauyaje KOOpUHaT;

2) MHOKECTBO TOUYEK Ha KOOPAMHATHOM mockocTu OXY, nexaux B Kpyre paauyca I = \/5 c

LIEHTPOM B HayaJie KOOp/IUHAT;
3) MHO>KECTBO TOYEK Ha KOOPAMHATHOH mockoctu OXY, nexamux B KBajapare

{(xy)-1<x<L-1<y<1};

4) MHOX€ECTBO TOYEK Ha KOOPJMHATHOU IIocKocTH OXY, Jiexalux B KBajpaTe

{(X’Y)‘—\/E<X<\/§;—x/§< y<\/§};

5) MHO>KECTBO TOYEK Ha KOOPAMHATHOH mockoctu OXY, nexamux B Kojblie, OrpaHUYEHHON

JIByMsl KOHIIEHTPHYECKUMHU OKpYKHOCTAMH paguycoB I'=1u I'=+/2 ¢ nenrpom B Hauane
KOOp/IMHAT.

6. Haiimute npenen ¢pynkmun | (X, y) = (X2 +y? )sin % B TOUKE (0;0) .
+

2
X

Yacruble mnpousBoanble. Iloanbni muddepenunan ¢Pynxkuun. IIpudankenHbie

BBIYHCJICHUSA C MOMOIULIO TU(pPepeHunaIa



1. Haiture wactsie nponssomssie Z (M), 2 (M) dynkman Z(X, Y) =Ssin(nxy) s touxe
M (L;2) . B orsere sannumre ) (M)/m+ 2z, (M )/TE

2. Haiinurte nepBble 4acTHBIEC TPOU3BOIHBIE (DYHKIIMU B YKa3aHHOW TOUKE:

Z(X,y)ZXze_Xy,MO(Z;O).BOTBeTe 3aIHUIINTe Z;((l\/lo)+ Z;(MO).

3. Haiigute nepBbie yacTHBIE TPOU3BOAHBIE PYHKIIMU B YKa3aHHOM TOUKE:

z:y/\/;; P0(1;2).BOTBCT633HI/H_HI/ITC Z;((PO)+Z;,(PO).

4. HaiinuTe mepBble YaCTHBIE MPOU3BOIHBIE (YHKIIMU B YKA3aHHOI TOUKE:
_ . . ' '
Z =arctg (xy), P (1,1) . B orBere 3anmmmre 7, ( P ) +2, ( PO) :

5. HaﬁHHTC ICPBBIC YaCTHBIC ITPOU3BOJHBIC Q)YHKHI/II/I B YKa3aHHOﬁ TOYKCEC:

7= e(x—l)y; P (1;1). B otBere 3anummuTe Z;((PO)+ Z;(PO).

6. 3amensist mpupamenue Gy JudepeHnanom, BEIYUCINTE TPUOIIKEHHO

(1,02)°(0,97)°.

7.3amMensis ipuparienue GyHKIuN 1uddepeHIaioM, BBIYUCIUTE TPUOTMKEHHO

\/(4,05)2 +(2,93)°.

8.3amenstis npupanienre Gyrkuun quddepenuanom, Beraucaute npudamkento 0, 97405,

9. Oxna cropona npamoyroneruka a =10cm, a gpyras b = 24 cm. Kax usmennrcs anaronans
TIPAMOYTOJIBHUKA, €CIIA CTOPOHY A yaIMHNTE Ha 4 MM, a cropory D yxoporuts Ha 1y
Haiigure n 3anmummure B ¢M BEIMUMHY U3MEHEHUS JUArOHaJIN IIPSIMOYTOJIbHUKA:

A) npubnmxeHHO ¢ moMoibio Auddepeninana; B) Tounyro ee BeTUYUHY.

IIpousBoanasn cioxHoi pynkuuu. IIponsBoaHasi mo HanpaBJIeHHUIO U TPAIMEHT PYHKIUH

1.Haiinute B yka3aHHOH TOUYKE MepBbIe YaCTHBIE MPOU3BOIHBIE (PYHKIIUH, 3aJaHHOM HESBHO:

z3+3xyz +1=0,|\/|0(0;1).B0TBeTe 3aIUIIINATE Z;(MO)+Z;/(|\/|O).

2.HaiimuTe B yKa3aHHOH TOUYKE NIEPBbIC YaCTHBIC TIPOU3BOIHBIC (PYHKITUH, 3aJAHHON HESBHO:

x> +2y°+2° —3xyz + 2y —3=0,M(L1;2). B orsere sammmre ), (M) + 2}, (Mj).
2 n 2 \
3. Haiiaure npoussoanyio ¢pyukuun Z = IN——— no nanpasnenuio | = (6;8) B Touke

Xy
M(L2).



4. Haiiqute TpOU3BOMHYI0 QYHKIUH Z = X + XYy +2X+2Y, N0 HanpaBJICHUIO | - (3;4) B
Touke M (1;1).

5. TemnepaTtypHoe 1oJI€ B JINCTE METAJLIA PACIPEIEIICHO 10 YKa3aHHOMY 3aKOHY

T(xy)= 6x* — SY . Haiinute HanboJbllee 3HAYEHHE CKOPOCTH M3MEHEHHS TEMIIEPATYPHI

J= |gradT(M0)| B Touke M, (1;1).

6. TemnepaTypHOe IOJIE B JINCTE METa/lIa PACcIpeENICHO 110 YKa3aHHOMY 3aKOHY

T(X;y) = XSIiNTy . Haiigure HaubobIIee 3HAUECHHUE CKOPOCTH H3MEHEHHS TEMIIEPATYPhI
J= |gradT (M 0)|B touke M, (L;1) . B otBere ykakute 3nauenue J /1.
7. TemnepaTypHO€ 10JIE B JINCTE METAJLIA PACIPEIEIICHO 10 YKa3aHHOMY 3aKOHY
T (X; y) = y2 — 2XY . Haiinure HanGoJbIiee 3HAYEHUE CKOPOCTU U3MEHEHHUS TEMIIEPATYPHI
J= |gradT(MO)| B Touke M, (1;1).

DJIEeMEHThI TEOPUH I10JIsl

1. Beibepute ypaBHEeHUE KacaTeJIbHOU IJIOCKOCTH K MOBEPXHOCTH F(X; Y, Z) =0 B ykaszannoi
TOYKE CPE/IM IIEPEUYNCIICHHBIX HUXKE:
z=In(x* + y?); (1; 0; 0).
1) X+3y—-2z-2=0;
2) 2X—y+22+1=0;
3) 2X+2y—-z-1=0;
4) X+y-2z-2=0;
5) 3X—y+2z2+2=0.

2. Bribepute ypasnenue Hopmaiu k mosepxuoctn F(X;Y;Z) =0 B ykasammoii Touke cpenu
NIEPEYNCIICHHBIX HUXKE:
z=In(x* + y?); (1; 0; 0).
x-1 y+2 z-3,

1 b
) 1 -2 3
2)x—2:y+1:z—1;
2 2 -1
3)x—2:y—1:z+2;
1 -2 2
x-1_y+2_ z
3 1 -2
5)x—3:y—1:z+1.
4 -2 1

3. Bribepute ypaBHEHHE HOPMAJIM K MOBEPXHOCTU F(X; Y; Z) =0 B ykazauHoill Touke cpeau
MIEPEUYHCIIEHHBIX HUXKE:

X2—y2—22:1J&ZD.



x-1 y-3 z+1

1) ,
2 1 —2
x-1 y+2 z+1
2) = = ;
-1 —2 1
X+2 y+2 -1
-2 1 2
4)x—3:y—2:z—2;
-3 2 2
5)x+2:y—1:z+2.
-4 1 3

4. BeibepuTe ypaBHEHHE KacaTelbHOM INIOCKOCTH K IOBEPXHOCTH F(X; Y; Z) =0 B ykazaunoit
TOYKE CPEU NIEPEUYUCIIEHHEIX HUKE:
x* —y? —z° =1; (3;2;2).

1) X+2y+2=2,

2) X+2y—-3z=3,
3) 2X+y—-2=2,
4) Xx—3y+2=3,

5) 3X—2y—2z=1.

5. Bribepute ypaBHeHHE HOpPMaIN K MOBEPXHOCTU F(X; Y; Z) =0 B ykazauHoill Touke cpeau

MEPCUUCIICHHBIX HUXKEC:
Z=X2-2xy+ Y2 —x+2y; (11 1)
X-3 y-2 71-2.

1)

-3 2 2
2)x—2:y+2:z—3;
1 —2 2
3)x—lzy—lzz—l;
-1 2 -1
4)x—2:y—1:z+2;
-2 -1 3
5)x—2:y+l:_z_.
4 1 -3

6. Bribepute ypaBHeHHe KacaTenbHoM miockoctn k mosepxuoctu F(X;Y;2) =0 B ykazannoit
TOYKE CPE/IM NIEPEUNCIICHHBIX HUXKE:

Z=X2-2xy+ Y2 —x+2y; (11 1)

1) Xx—2y+2=0,



2) IX—-y—-2z=2,

3) X+2y—-2=2,
4) 3x—2y—-22=0,
5) 2X+Yy—-2=3.

JlokaJbHBIH M I7100a/1bHBIN IKCTPEMYMbI

1. Haiigute TOUKY joKansHOro Mmuanmyma M (XO; yo) bynkmun T (X;y) = X* —2X + 2y2. B

OTBETE YKaXXUTe CymMmy X, + Y.

2. Haiigute TouKy joKagpHOro Munumyma M (XO; yo) byHKIUN

f(X;y)=2X"+y® +4X—2y +5. B orsete ykaxute cymmy Xo + Yo -

3. Haiizure TouKy jiokanbHoro Mmakcumyma M (XO; yo) bynxkmun T (X;y) = —4x* - y2 +4y

. B otBeTe ykaxure cymmy X, + Y, .

4. Haiiaute ycIoBHBIE SKCTpeMyMbl (GyHKIHH Z = X+ 2Y Hpu ycnoBuu X° + y2 =0.

5. Haiiute naubonbiuee 3Hauenue Qpynkuuu Z =1+ X+ 2Y B 1-o0if uetsepTH

(x=0,y>0).

HeonpenesieHHbII HHTErpaJj, MeToAbl HHTErPHPOBAHHUS.

1.0npenemure pynxmmo T (X), nms koropoit F(X) = f(X), rne F(X) -neproo6pasnas or
dynxumn T (X) :

1):c-e*;

2) Inx;

3) C-SInX;

4) COSX.

2. Haiinure uarerpan I(sin X —cos X)?dx .
1):C0S2X +C;
2):SIN2X +C;
1
3):x+50032x+c;
4):SIN2X +C0S2X +C.
3. Haiijure uaTerpan ICOS(Z —X)dx.

1):2X—SINX+C;
2):cos(x —2) +cC;
3):2SINX+C;

4):sin(x—2)+c.

4. Haiinure uHTerpan ICOS 2xdx .



1):=Sin2X+cC;
2):2SINX+C;
3):—2C0SX+C;

4ylﬂn2x+c.
2

5. Haiimurte uHTErpan IZX+1dX )

1):2)(+2 +cC.
X+1

"In2
3):2"In2+c;
X

2
4).——+C.
In2

2) +C;

6. Haiiqute nnrerpan I(X—_Z:LJ dx.
X
1
1):In|X|——+cC;
ol
2): |n|X—1|+C;
3):(x—=1)In|x|+c;
4x£hﬂ4+c.
X
7. Haiinure unrerpan IX(X +1)°dx.
7 X6
1);:——-—+¢C;
7 6
()T ()1
7 6 ’

8. Haiinure unTerpan j x(x —1)*dx.

(x=1)°
6
5
5
6 5
3): (x-1) + (x-1) +C;
6 5

1):

+C,;




2(v _1\5
4):—X (X5 1) +C

9. Haiinure uaTerpan j x(x —1)!%dx.

2 1
1):(X L) +(X Y +C
12 11
12

12
2 1
X“(x-1) e
11
X2(x —1)L°
2

10. Ykaxure BCPHBIC YTBCPIKACHUA U3 IPUBCACHHBIX HUKC!
1): [sinx? - 2xdx = Isin x2d (x?);

3):

4): +C.

2):ecmu F(X) = f(X), rne F(X)-neproo6pasnas or pyuxmuu f (X), 1o f(X)=ce”;
3): [1n x
- X —24/xsinx
Jx

11. Ykaxknurte BepHbIE YTBEPKIACHUS U3 IPUBEICHHBIX HUXKE:

1): :sin JX - 2xdx = jsin Jxdx -I2xdx ;

2): :(cosx —sinx)?dx = jdx - jsin 2xdx ;

3): [ 6In/xdx = 2[ In xdx

4): ecrn F(X) = f(X), rne F(X)-neproo6pazuas or pysxmun f(X), 10 F(X)=InX.

12. Ykaxxute BepHbIE YTBEPK/ICHUS U3 IPUBEICHHBIX HIXKE:
1): :In Jxdx = %jln xdx;

2): :2xdx =x2+4;

3): | (sm X +1)%dx = Ism xdx + jZSln xdx + Idx

4): IZ Jxdx = IZ dx - J\fdx

13. dynxmms T (X) umeer mpomssomnyio '(X) = X +1. Ykaxkwure, kakue u3 mpuBeIeHHBIX

4):_ dx:jxdx—ZJ.sinxdx.

HiKe QyHKIHiT MoryT cuntarbes dynkmueit T (X):

2
1):X—+x+2;
2

X+1.,

2): (—)



%2
3):—+X;
2

2
4): —(X+1) -2
2

14. Ykaxute BepHblE YTBEPKJICHUS U3 IPUBEICHHBIX HIXKE:

1): Ix‘lodx = —ig +C;

X

2): .[32de:3+3'
' Ing '
S T
X+1 X+1

4): Icos(x —1)dx=-sin(l-x)+c.

15. VKaKuTe BEPHBIE YTBEpHKICHIA U3 IPHBECHHEIX HIDKE:

1): [ (2% -16/x)dx = 8[ J2*ax—| xdx] :

2): J'(cosx +sinx)2dx = jdx + jsin 2xdx;

3): ecmu F(X) - meproobpasmas ot dymmapma f (X) , 10 [F (X) - xz] - neprooGpassas ot
bymxumn [ f(X) —2x];

4): ecmu F(X) u F,(X) - nBe neproobpasnsie ot oxuoit pynkiuu f(X) Tak, uto
F.(X) = 2F,(X), 10 f(X)=0.

Onpenenennblii MHTErpat, popmyaa Herorona-Jleiibnnua.

1. Berurcnure u 3anuIuTe 3HAYEHUE UHTETpasa
4

[7(x=3)°dx.

2

4
2. BpluuciuTe U 3aIUIINTE 3HAYCHUE UHTErpaa J.9(X - 3)8 dx.

2
3. BeruucnuTe v 3anuIINTe 3HAYCHUE HHTCIrpajia

4
j 10(x —3)%dx.

2

4. BeruucinTe u 3anuInuTe 3HaYCHUE UHT crpajia

2
I9(x—1)8dx.
0



2

5. BbIYKMCIIMTE U 3alUIINTE 3HAYEHUE MHTErpalia Jl 1(x —1)10 dx.

6. BelunciuTe ¥ 3aUIIATE 3HAUCHHUC HHTCIrpajia

2
j (x —1)dx.
0

0

3

[ 9
7. BolumcnuTe ¥ 3anumuTe 3Hauenne uaterpana | (X —2)7dX.

8. BeruucinTe 1 3anuImTe 3HaYCHUE HHTCIrpaia

r 0 =

11(x — 2)dx.

2 U1 ¢

9. Beluucute 1 3anumure 3Hadenue uaterpana | 7(X — 4)6 dx.

10. Beruucnure uHTErpa:

T

2
j(x+2)sin xdx .
0

11. Beruucnure UHTETpa:

2
j(x - £) cos xdx .
5 2

12. Beruuciure UHTETpa:

T

j X COS XdX .
0

13. Berunciure uHTETpa:

3

2
I (X +1)sin xdx.
0

14. Berunciure UHTETpaL:

T

2
.[xsin xdx.
0

15. Beiuncnure uHTErpat:

0
j (x —1)sin xadx.

2

IIpunoskenus onpeaeileHHOro HHTerpaJa.

1. Haiigure miomans S GuUrypsl, orpaHuYeHHOM TMHUAMU:



y=+2-X; Y= JX; y =0. B otBeTe yKkaxkuTe 3HaUeHUE 3O .
. Haiiure nnomans S (uUrypsl, orpaHuueHHOMN JTMHUSAMU:

y=+/8-X; y:\&; y =0. B oTBeTe yKaxuTe 3HaUeHHE 3S .

. 3anumuTe 3HaYEHUE IUIOMAMM S (GUIyphl, OTPAHUYEHHOM JUHUIMMU:
y=+18-x; y=+x; y=0.

. Haitute nomans S urypel, orpaHuueHHOMN THHUAMH:

y= X2; y =1. B oTBeTe yKaxuTe 3HAYCHUE 3S.

. Haitute nomans S urypel, orpaHuueHHON THHUAMH:

y= X2; Yy =4. B oTBeTe yKa)UTE 3HAUCHUE 3S.

. Haiiute mmomans S urypel, orpaHuueHHON THHUAMH:

y= X2 +1; Yy = 2. B oTBeTe yKakuTe 3HaYeHHE 3O .

. Haiiute mmomans S urypel, orpaHuueHHON THHUAMH:

y= X2; Yy = 2X . B oTBeTe yKaKuTe 3HAYEHHE 3O .

. Haiiute mmomans S urypel, orpaHmueHHON THHUAMH:

y= X2; y =—2X. B oTBeTe ykaxuTe 3HaUEHHE 3S .

. Haitmure miomans S burypsl, OrpaHU4eHHON JIMHUSAMHU:
y=4—x% y=0.B orsere ykaxure 3naueue 3S.

10. Haitmure miomans S (burypsl, OrpaHUYEeHHON JIMHUSAMU:
y= X2 —1; y =0. B oTBeTe ykaxuTe 3HaUeHHE 3S .

11. Haitmure miomans S (burypsl, OrpaHUYCHHON JTMHUSIMU:

y= —X2; Yy = 2X. B oTBeTe yKa)KUTE 3HAYECHUE 3S.

12. Haiiaure niomae TpeyroiabHUKA, 00pa30BaHHOTO MPSMOH
. 3x—4y =12 c ocamu KoopauHar.

13. HaiinuTe miiomaas TpeyrojibHUKa, 00pa30BaHHOTO MPSIMON
I X+2y—4=0 c ocamu koopauHar.

14. HaiinuTe miiomaaps TpeyrojibHUKa, 00pa30BaHHOTO MPSMON
I: x—3y+6=0 ¢ ocamu xoopauHar.

15. HaiinuTe miiomaas TpeyrojibHUKa, 00pa30BaHHOTO MPSIMON
. 2x+3y—-6=0 c ocamu koopauHar.

Heco0cTBeHHbIi HHTErpa.

T dx

1. Beruncnure HeCOOCTBEHHBIN HUHTCIrpa ¢ OCCKOHEUYHBIMHU npeacitaMu J = J 1 . B oTBeTe
+ X

2

—00

YKQXXUTC 3HAYCHUC — \] .
T

E dx
7l+x%

o0
2. BeluncinuTe HeCOOCTBEHHBIN HHTErpal ¢ 6ECKOHEUHEBIM Ipeaenom J = I

0
3. Beruucnure HeCOOCTBEHHBINM MHTETPAl ¢ OECKOHEYHBIM MTPEACIIOM

T dx
J = I—z . B otBete ykaxnte 3Hauenne 4J .
1 (3+ X)



4. BpruucnuTe HeCOOCTBEHHBIN HHTETpal ¢ OECKOHEYHBIM MPEIEIOM
0
I dx
—.
> XIn® x
5. Beruucnure HeCOOCTBEHHBIN HHTCTpalI C OCCKOHEYHBIM mpeaciom

o0
dx
—.
L X
6. Beraucnnte HecOOCTBEHHBIN HHTErpal ¢ 0ECKOHEYHBIM MIPEICIIOM

T 2dx
—.
X

7. Beruucnute HECOOCTBEHHBIN MHTETPAJl C OECKOHEUYHBIM MTPEACIIOM
0
—X
J= Ie dx
8. Beruucnure HeCOOCTBEHHBIN HHTErpall ¢ OECKOHEYHBIM MPEIETIOM
—2X
J= je dx . B oTsete YKa)KMTE 3HaUCHUE 2J .

9. Beruncnute HecoOOCTBEHHBII UHTErpai OT HEOrPAHUYEHHON (PYHKIIMH

X 2
= I— . B otBeTe YKa)KI/ITe 3HAYCHHUEC — J .
0 \/1 — X2 T

10. qunanTe HECOOCTBEHHBI MHTETpaJl OT HEOTPaHUUEHHOU (PyHKINUN
J= J~ 2dX
11. qunanTe HECOOCTBEHHBIM MHTETpaJl OT HEOTPaHUUEHHOU (PyHKINN
1
] J' dx
0 VX
12. Boruucnure HecOOCTBEHHBIN HHTETpajl OT HEOTPAHUYEHHOW (PYHKIIMU

_-l[ 20l
L3N —x

13. Beiuucnure HeCOOCTBEHHBI HHTETPaJl OT HEOTPaHUUEHHOU (PyHKIINN
2
J- ”J/- cos xdx
5 /sinx

14. BBI‘{I/ICJ'II/ITC HECOOCTBEHHBIN MHTErpaJl OT HEOrPaHUUYEHHOH (PyHKINH
xdx
J B OTBCTC }/Ka)KI/ITe 3HAQ4YCHHUC 3J .

15. BLIchnHTe HECOOCTBEHHBIN HHTETpal ¢ OECKOHEYHBIM IPEEIOM UHTETPUPOBAHUS

¢ 2dx
J = I —— . B orsere ykaxure snavenne 3J .

| X+ X



3 cemecTp
Yucaosble psaabl. Cymma psiga. [lpuzHaku cxoammMocT
1. HOHB?;YSICB OOHHUM H3 IIPU3HAKOB CXOAUMOCTHU, y6eI[I/ITer B CXOAUMOCTHU YHUCJIOBOT'O psiga

2 2 2 2
+ + ot +
1x3 3x5 5x7  (2n-1)(2n+1)

Haitgure n 3anumure ee cymmy.
2. [Tonp3ysick OTHUM U3 IPU3HAKOB CXOAUMOCTH, YOSIUTECh B CXOJUMOCTH YHCIOBOTO psiaa

5 13 35 2"+ 3"
oottt
6 36 216 6"

Haitgure n 3anumure ee cymmy.
3. [Tonp3ysch OHUM U3 IPU3HAKOB CXOJWMOCTH, YOAUTECH B CXOJUMOCTH YHCIOBOTO psiaa

A I +ot +
4x5 5x6 6x7 (n+3)(n+4)

Haitgure n 3anumure ee cymmy.
4. ITonp3ysch OHUM U3 MIPU3HAKOB CXOAUMOCTH, YOIUTECh B CXOJUMOCTH YUCIOBOTO psJa

1 + 1 + 1 +ot
1x2 2x3 3x4 n(n+1)

HaiinuTe 1 3anumuTe ee cymmy.
5. [Tonp3ysick OTHUM U3 IPU3HAKOB CXOJAUMOCTH, YOEIUTECHh B CXOAUMOCTH YHCIOBOTO psiaa

6
ﬁ+m+"'+(3n—2)(3n+1)+

Haiinure u 3anummre ee cymmy.
6. Haiiure u 3anmummre CyMMY YUCIIOBOTO psijia

1 9 27 3"
S —— L —+
2 36 216 6"
+1.0

7. HalimuTe 1 3anummre CymMMy YUCJIOBOTO psijia

2 4 2"
I+o+ -+ +.
3 9 3"

8. 3anummuTe MMOCJICAOBATCIIBHO HOMEPA BCCX CXOAAIUXCA PAA0B U3 YK CJIa IPUBCACHHBIX HUXKEC:

1)Zl+cos:2n )Z§:+$ )Z(j

9. 3aHI/II_I_II/ITe MOCJICAOBATCIIBHO HOMEPA BCCX CXOAAIIUXCA PAA0OB U3 YK CJIa MPUBCACHHBIX HUXKC:

0 n 0 2 0
1 1+cos“n 2
DY H Mt
n=1 n=1 n n=1 n
10. 3anumuTe MOCIeI0BaTEIbHO HOMEPA BCEX CXOJISIINXCS PSAIOB U3 YMCIIa TPUBEICHHBIX
HHIXKC:

21\ & n+2 &
1) (—j ;2) 3)) 2"
2|5 ) D2z s

11. 3anumure MOCJICAOBATCIIBHO HOMCPA BCCX CXOIAIIUXCA PAAOB U3 YKUCJIa MIPHUBCICHHBIX
HHWXKE:

+...




1)i_ 2)i3n5 - )Z( 1) smn

12. 3aHI/ILHHTe IIOCJIEIOBATEIbHO HOMEpa BCEX CXOIALIUXCS PAIOB U3 YNCIIA IIPUBEACHHBIX
HIDKE:

2n
3 cos® n +7 In n
1)2 2>Z gy o
I = n
13. 3aHI/IHJHTe MIOCJICA0BATECIbHO HOMEPA BCEX CXOJIAIIMXCS PSAIOB M3 YHCJIa IPUBEACHHBIX
HHNXKC.

1)2 2)23”+2 )Z()

14 38.1'II/IH_II/ITC MMOCJICAOBATCIIbHO HOMEPA BCCX CXOIAINXCA PAAO0OB U3 YKClla ITPHUBCACHHDBIX
HUWXKCE:

1)2%29”;2)2%/# i2- n);3)2(g)2“ |

15. 3anumiure MMOCJICAOBATCIIbHO HOMEPA BCCX CXOOAIMNXCA PAAOB U3 YK Cild ITPUBCACHHBIX
HUWXKCE:

1)2( j 2)2 5+n) 3)2 cos—

16. 3anummre nociae0BaTEIbHO H0Mepa BCEX CXOJSALINXCA PSI0B U3 YMCIIA TIPUBEIEHHBIX
HUXKE:

1)2 n+2 2)i 3)22”

17 38.1'II/IH_II/ITC MMOCJICAOBATCIIBHO HOMCPA BCEX CXOMAIUXCA PAA0OB U3 YK CJIa IPUBCICHHBIX
HUWXKE:

)Z 2n+3 2)Zsmnn +1 3)2

18 38.1'II/II_I_II/ITC MMOoCICA0BATCIBHO HOMepa BCCX CXOIAIMUXCA PAAOB U3 YKCJIA TPUBCICHHBIX
HUWXKE:

1)Zsm n+5 Z)Z_ 3)2 arctgn.
n=1

19 33.1'II/II_I_II/ITC MMOCJICAOBATCIIBHO HOMCPA BCCX CXOMAIUXCA PAJA0OB U3 YK CJia IPUBCICHHBIX
HHWXKE:

1)Z(m n): 2)24 sin2n B)Zl;i/\[

20. 3al'II/IIHI/ITe IIOCJIETIOBATENBHO HOMEPA BCEX CXOALIUXCS PSIOB U3 YHACIIA IPUBEACHHBIX
HUXKE:!

1)2 cos3n 2)252n 3)?(%4 +3-n?).
! n=1

CreneHHble pAAbl M NPUOJIMKEeHHbIe BbIYMCIeHUS 3HAYeHNIT (PyHKIMI U onpeeTeHHbIX
HHTErpajioB



1. CKOJIbKO HYKHO B3SITh YWICHOB Psijia
2 n
X X X
=l =+ —+. =+,
1 2! n!

o -1
yTOOBI HAWTH YMCIIO € ~ ¢ ToYHOCThIO 10 0,017

2. CKOJIBKO HY)KHO B35ITh YWICHOB psijia

X2 X"

X
el =l — ..,
1 21 n!

o -1/2
yTOOBI HAWTH YUCIIO € / ¢ Tou”ocTthio 0 0,017

3. CKOIIbKO HYXHO B35ITh YJICHOB psija
2 n

X 1 X
INA+X)=X——+...+ ()" 2=+,

2 n
yT06BI HaliTh uncio N2 ¢ ToynocThIO 10 0,01?

4. CKOJIBKO HY)KHO B3SITh WICHOB psiia
3 2n-1
. X X 1 X
SII’]XZ———+...+(—1)n 1—+...,
1 3 (2n-1)!

uto6s!r HaiiTh wucio SIN0.5 ¢ rounocteio mo 0,01?

5. CKOJIBKO HYXKHO B3SITh WIECHOB psiia
2 4 2n
X X X
cosX=1-—+"—+...+(-1)"
21 4l (2n)!

yT06K! HaitTn uncno COS0.5 ¢ TounocTsio 10 0,01?¢ 6. Haiimure paguyc cXOIMMOCTH

+..,

o0

n

CTEIIEHHOT0 psijia ZX .
n=1

Xn

o0
7. Haiinure paanyc CXOIUMOCTH CTEMEHHOTO psia Z o
n=1" 2
(e 0]
. n  X\n
8. Haliaure pannyc cXoIMMOCTH CTENIEHHOTO psiaa Z—(—) .

n+12

n=1

o0

. nyn
9. Haiinure paguyc cxomumoctn R crenmensoro psjga 23 X" . B oTBeTe ykaxknure 3HaUCHUE

n=1
3R.
V & (D)"x"
10. HaI/II[I/ITe pagnyC CXOOUMOCTH CTCIICHHOT'O psAaa Z—
n=1 n
o0 ( X — 3)n

11. HaliquTe pangnyc cCXOQUMOCTH CTETIEHHOTO psijia Z o
n=1 N-



12. Haiigute paanyc cXOJAUMOCTH CTEIIEHHOTO psiaa

13. Haiigute paanyc cX0AUMOCTH CTEIIEHHOTO psiaa
y 2 (x=2)"

14. HaiiguTe paanyc cX0JAUMOCTH CTEIIEHHOTO psiaa Z—
y o (x=7)"

15. Haiigute paanyc cX0AUMOCTH CTEIIEHHOTO psiaa Z— .

16. HaiiguTe paanyc CXOAUMOCTH CTEIIEHHOTO psia

N < (x-5)"
17. HaliguTe pagnyc CXOOUMOCTH CTETIEHHOTO psijia Z— .

18. Ucnonb3ys pasnoxkenue GpyHKImu €~ B psia MakopeHa, BBIYHCIATE IPHOIHKEHHO e le
tounocteio jo A =0.01.

19. Ucnionb3ys pasnoxenue Gynkun COS X B psag MakiopeHa, BHIYUCIUTE IPUOIMKEHHO
coslc rounocteio no A =0.01.

20. Viconb3ys Tabmuanoe pasnoxkenne Gpyakmmn (1+ X) B psg Maknopena, BEIMHCITHTE

IPUOIIUKEHHO \/ﬁ ¢ tounocteio o A =0.001.

21. Viconw3ys Tabmuanoe pasnoxkenne gpyaxmmn (1+ X) B pag Maknopena, BI4HCITHTE

npu6mmxenno 430 ¢ Tounoctsio 10 A = 0.001.

22. Vicnonw3ys Tabmuunoe pasnoxenne Gpyaximn (1+ X) B psg Maknopena, BEIYHCITHTE

HpI/I6J'II/I)KeHHO \/8—4 C TOYHOCTBIO OO A = 0001

23. PaznoxuB MOABHTErPANTBHYIO (DYHKITHIO B psii MakiIOpeHa, BBIYACIUTE TIPUOIMKEHHO
1

2
I/IHTel“paJ'Ije *"dX ¢ Tounocteio 1o A =0.0001.
0
24. Pa3/05KUB MOIBIHTErPATbHYIO (BYHKIHIO B psi MaKjiopeHa, BHIYUCINTE MPUOTIKEHHO
0.5
dx
MHTETpan I 7 ¢ Tounocteio 1o A =0.001.
o L+X

25. PaznoxuB MOABIHTErpANTBHYIO (QYHKITHIO B psii MakiIopeHa, BRIYACIUTE TIPUOIMKEHHO
0.25

MHTErpa j In(1+ \/;)dX ¢ tounocteio o A =0.001.
0



J/{BOHOI HHTErpaa

1. Berunciute 1BOMHON MHTETpal

[[(x+5y)dxdy, D={(x;y)|0<x<1,0<y<I}:

2. Beraucnute qBOMHON MHTETpa

[Joc +y? +2)dxdy, D={(xy)|2<x<40<y<3}
D

3. BerancnuTe MBOMHOM HHTETpa

”(X+ y)dxdy, rie D —MHOXKeCcTBO TOYEK IUIOCKOCTH, OrPaHMYEHHOE JIMHUSAMU
D

2
y=X,y=X".
4. Beruncnute ABOMHOM UHTETpa

”4xydxd Y, rne D —MHOXeCcTBO TOUEK IIOCKOCTH, OTPAHUYEHHOE IPSMBIMU

D
X=1Ly=XYy=3X.
5. Beruuciaure nBOMHON HHTErpal

—X
II 2 y dXd y, rac D —MHOXCCTBO TOYCK IIIOCKOCTH, OT'PaHHYCHHOC IpsAMBbIMHA
D

x=0;x=In2,y=x;y=x+1.

6. Beruucnure nBOWHON MHTErpal

I I Xy dxdy, rne D —~MHOKeCTBO TOUEK MIIOCKOCTH, OFPAaHMYEHHOE JTHHUAMK
D

y=0,y=1-x°.

7. Beruucnute 1BOWHON MHTETrpa:

J:[ X dXdy, rac D —MHOECTBO TOYEK IJIOCKOCTH, OTPaHUYCHHOC JINHUAMUA

D
X=-1X=2,y=x+2,y =X
8. Beruncnure ABOWHOW MHTETpaIL, IEPEX0/1s K MOSPHBIM KOOPANHATAM:

J = ” (4x% +4y? +6)dxdy , rze D=((X;y): x? + y? <1).
D

B oTBete ykaxure 3Havenue J /7.
9. Beruncnure ABOWHOW MHTETPAIL, TIEPEXO/s K MOSPHBIM KOOPAWHATAM:

J :g(&/xz +y? —2)dxdy, rre D =((xy): X2+ y? <4).

B oTBete ykaxure 3nauenue J /7.

IIpunoxkeHnus 1BOMHOI0 HHTErpaJia

1. Haiinure cyMMy KOOpAMHAT IIEHTPA TSHKECTU OJHOPOJIHOTO TPEYroJbHUKA, OTPAHUYEHHOTO
IPSIMBIMU:

x+y=1 x=0; y=0.



2. Beruncnute opauHaTy Y, UEHTPA TSXKECTH OJHOPOJHOM IJIACTHHBI, 3aHUMAIOIIEH BEPXHIOK0

IIOJIOBHHY KpyTa: X2 + y2 < 25,(y >0). B orsere ykaxure 3nauenue 37Y,.

3. Bprumciure opauHary Y, LEHTPa TSKECTH OJXHOPOJAHOM IIIACTHHBI, 3aHUMAIONICH BEPXHIOK

TIOJIOBUHY KPyTa: X2 + y2 <9,(y 20). B orsere ykaxute 3naueHue 7Y, .

4. Berucnoure opaMHaty Y, LEHTpA TSHKECTU OJHOPOIHOM IJIACTUHEL, 3aHUMAIOILCH BEPXHIOKO

HIOJIOBHHY KpyTa: X2 + y2 <4,(y =0) . B orsere ykaxute 3uauenune 37Y,.

5. BelunciuTe MOMEHT UHEPLUH JggKBaapara co CTOPOHOH A = 2 OTHOCHTENHHO OCH,
IPOXOJAIIEN Yepe3 €ro BEpUIMHY NEPIEHANKY/ISIPHO K IUIOCKOCTH KBajapaTa. B oTBeTe yKax)uTe
3HageHue 3J .

6. Beraucinure MOMEHT MHEPIIUH OJTHOPOIHOM IIACTHHBI B (hOpME TPSMOYTOIbHHUKA,
orpanuuennoro npsameimu X =0,X=2,y =0,y = 3 orHocuTenbHO Hauana KOOPAUHAT.

7. Beruuciure MOMEHT uHEepLuH J gy OAHOPOAHOM MIACTHHBI B YOPME MPSIMOYTOJIbHNUKA,
orpanuuennoro npaMbimu X =0,X=1,y =0,y =2 ornocurensno nauana koopmunar. B

OTBeTE yKaXHTe 3HaueHne 3J .

8. BbIuMCINTE MOMEHT HHEPIHH OTHOCHTEIBHO OCH X [T OJHOPOIHOM MIACTUHBI B (hopMe
TpeyroibHuKa, o6pazoBanHoro npambiMu X + Y =2, X =2,y = 2. IIpeacrasbTe yepTes.

9. Bbrunciute MOMeHT MHEpLMH J o KBaJ[paTa co CTOPOHON & = 2 OTHOCHTENBHO OCH,

IpoXoJsIlell uepes ero BepluIMHy NepIEeHAUKYIIPHO K IIOCKOCTH KBajapaTa. B oTBeTe ykaxure
3HageHue 3J .

KpusosmmHeitnbiii nuTerpaj. ®opmyJia I'puna (o ¢Bs3M KPUBOJIMHENHHOI0 U
JABOMHOI0 HHTEIPAJIOB).

1. ITpumenss popmyny ['puHa, BEIUMCINTE UHTETpa

J= [ﬁ—xzydx +xy?dy mo oxkpyxuoctn C: x> +y*> =4,
c
npoberaeMoi MpoTHB X0/1a YaCOBOM cTpeiku. B oTBere 3anumuTe 7.
2. Haiinurte kpuBonuHeiinplii uHTerpan ot BektopHoro nojis F(X;Y) Brons kpusoit

L(t) » manpapnennu Bospacranus mapamerpa 1t :
F(x:y)=(y;x+Yy); L:x=t,y=t,0<t<1.
3. Haiinure KpUBOJMHEHHBIM MHTErpajl OT BEKTOPHOIO IOJIA F (X;y) Bmoms
kpuoit  L(t) B mampasmemmm Bospactamms mapamerpa  t:F(Xy)=(X;y?);
L:x=t%y=t,0<t<1.

4. HaiimuTe KpuBONMHEHHBIH uHTerpad oT BekTopHoro mons F(X;Y) Bmons
kpuboii L(t) B mHampasnemnmm Bospactamms mapamerpa  t:F(XY)=(X; y2);:

L:ix=t,y=t?0<t<1.



5. Haiifure kpuBONMHelHBIH wuHTerpan oT BektopHoro nois F(X;y) Bmons

kpusoit L(t) B manpasnennn Bospacranus napamerpa 1 :

F(;y)=(y;x+y);L:x=t%y=t,0<t<1.

6. Haiisure kpuBoiMHeHHBbIH uHTerpan oT BektopHoro nois F(X;y) Bmons

kpusoit L(t) B manpaBmenunm Bospactamms mapamerpa 1: F(x;y)=(x;y%);

L:x=t,y=t,0<t<1.

7. BeruucianTe KpUBOJTMHEHHBIN HHTET AT
j 2xydx — x*dy
Loa
BIOJIb IIPsIMOiA L, , BBIXOmsLIEH 13 Havana koopaunar O (O; 0) U 3aKaHYUBAIOLIEICS

B TOUKE A(Z;l).

8. BeruncnuTe KpUBOJIMHEWHBIH HHTETPa
.[ 2xydx — x*dy
Loa
BJIOJIb mapabomsl L, , 0cblo cuMMeTpHu KoTopoii sBisercs OY

BBIXOJAIIEH U3 Hauaa koopauHat O (0; 0) ¥ 3aKaHYMBAIOMIEHCS B TOUKE A(Z;l) .

9. BeruncnuTe KpUBOJIMHEWHBINH HHTETPaT
.[ 2xydx — x*dy
Loa
BJIOJIb mapabomsl Ly, ockio cumMmerpun KoTopoii sBisercs OX,

BBIXOZAIIEH 3 Hauana koopaunat O (O; 0) Y 3aKaHUMBAIOIIEHCS B TOUKE A(Z;l) .

10. BeruucnuTe KpUBOJIUHEWHBI HHTETPa
j 2xydx — x*dy
Loa

Bronb gomanoit L, = Log,, (rae B(Z; 0) )’

BBIXO/AIIEH 3 Hauana koopaunat O (O; 0) U 3aKaHYMBAIOIIEHCS B TOUKE A(Z;l) .

11. Beruncnure KpUBOJUHEHHBIA HHTETpa
j 2xydx — x*dy
LOA

Baonb omanoi Ly = L, , (rne C (0;1)),

BBIXOJAIEH U3 Hauana koopaunat O (0; 0) Y 3aKaHYMBAIOIICHCS B TOUKE A(Z;l) )



12. Beruncnute KpUBOJWHEHHBIN HHTETpaT
I 2xydx + x*dy
Loa
BJIOJIb PA3IMYHBIX MTyTEH (CM. MIPEIBITYIIHIA TPUMED), BRIXOASIINX U3 Havala

xoopaunat O (0; 0) Y 3aKaHUMBAIOIINXCS B TOUKE A(Z;l) :
a) mpsimoid Ly = L,;

6) napabons L, , oceto cummerpun xotopoit senseres QY ;
B) mapabous! L, ochio cuMMeTpuu KoTopoii siBisercst OX ;
r) nomanoit L, = Lg,, rae B(Z; 0) :

) nomanoit Ly = Lg.,, tae C (0;1).

Bonpocs! 1151 IOATOTOBKHU K 9K3aMEHY
IlepBbIii cemecTp

1. OCHOBHBIE IOHATHS U CUMBOJIBI U3 TEOPUH MHOKECTB.

2. Onepauuy HaJ MHOXKECTBAMHU.

3. [Tonstue GyHKUUU.

4. Cynepnosunus pynkuuii. ToxxaecTBeHHas u oopaTHas Gpynkiun. CymMma u
npousBeaeHue 1ByxX GpyHkuuil. ['paduk GyHKINN HA KOOPAUHATHOM MJIOCKOCTH.

S. Knaccudukanus QyHkimii.

6. AKCHOMaTHKa MHOKECTBA IEUCTBUTEIIBHBIX YNCEN U HEKOTOPBIE CIEICTBUS U3
HEE.

7. OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE YUCIIOBbIE MHOXKEeCTBA. Hanmensnii u
HauOOJIBIINN 3JIEMEHTHI YMCIOBOTO MHOKECTBA.

8. [TonsiTne yncnoBo# nmocienoBaTenbHOCTH. Kitaccudukarus 4ucioBbIX
MIOCJIEA0BATENBHOCTE.

9. Apudmernueckue NeiCTBUS HaJl YUCIOBBIMU TIOCIIEI0BATEIBHOCTIMHU.

10. beckoneuHo Maiible U OO0JIBIINE YHCIOBBIE IOCIEI0BATENIBHOCTH, UX CBOMCTBA.

11. [TonsiTHe npeaena YnMCIOBOM MOCIEI0BATEILHOCTH, TPH PAaBHOCUIIBHBIX

omnpeaciicHud npceacia, X CUMBOJIMYECKAA 3allUCh. CXO,Z[SIH_II/IGCSI " pacxodmunecsd
OCJICA0BATCIBHOCTHU.

12. CBolicTBa CXOASIINXCS YUCIOBBIX OCIEA0BATEIBHOCTEN.
13. CXoanmMocCTh M pacXxoIMMOCTh MOHOTOHHBIX ITOCJIEI0BATEIBHOCTEN.
14. CX0MMOCTb U PacX0UMOCTb I1OCIIE0BATEIBLHOCTEN.
15. JIuCKpeTHBIN BapuaHT MEPBOro 3aMeYaTesIbHOTO Mpeena:
. /Y
lim|sin—/—|=1
N—>+o0 n n
n
16. JIMCKpeTHBII BApHaHT BTOPOTO 3aMeuaTebHoro npegena: lim | 1+— | =e.
N—+00 n
17. [TonsTue o pynnameHTanbHOM nocnenoarensHocTu. Kpurepuit Kommn.
18. Heonpenenénnoctu. OCHOBHbIE IPUEMBI BBIYMCIIEHUS IIPEIENIOB.
19. ITocenoBaTeabHOCTD BIOKEHHBIX OTPE3KOB, TEOPEMA O CYIIECTBOBAHNUN
€JMHCTBEHHOU
TOYKH, TPUHAJICIKALICH BCEM OTPE3KaM.
20. Bbeckoneuno mainsie u Oonpine pyHkuuu B Touke. [lpenen GpyHkiuu B Touke,

onpexaenenus no Komm, nmo ['eline 1 X paBHOCUJIBHOCTb.



21. OcHoBHbIE CBOWCTBA IIpeiea. 3aMeHa IEPEMEHHON IIPU BBIYUCIIEHUH NIPENIETIOB.
22. Kpurepuii Komu.

23. [Ipenenst MOHOTOHHBIX (DYHKITHIA.

24, [TepBrIit 3aMeuaTeIbHBIN Tpeae.

25. Bropoii 3amedaTesbHbIN Ipeaeil.

26. Opnocroponnue npeneisl. HenmpepblBHOCTh PYHKIMH B TOUKe. TOUKH pa3pbiBa
NIEPBOTO U BTOPOTO THIIOB.

27. HenpepsiBHOCTE croskHoU pyHKuu. CyiiecTBOBaHHE 00paTHON (pyHKITNH, €€
HETPEPHIBHOCTH U MOHOTOHHOCTb.

28. JlokanbpHbIC U T100aTBHBIC CBOWCTBA HEMPEPBHIBHBIX (DYHKITHIA.

29. HenpepbIBHOCTH 371€MEHTapHBIX (PYHKITHIA.

30. [TokazarenbHasi, cTeneHHas, MOKa3aTeIbHO-CTENIEHHAs U Jorapudmuueckas
byHKINN.

31. Tpuronomerpuyeckue u oopaTHbie TpuroHoMmerpudeckue GpyHkiuu. [lepsoiii u
BTOPOH 3aMeuaTeNbHbIC TPEICbI.

32. CpaBHenue QpyHKIMA. DKBUBAICHTHbIE PYHKIIUU B Touke. Tabnuna
HKBUBAJICHTHBIX OECKOHEYHO MaJIbIX U €€ MPUMEHEHHE TIPY BBIYMCICHUN TIPEIETIOB.

33. ACHUMIITOTEHI.

34. [TpousBonnas ¢pyHkuuu. [IBe 3a1aun, IPUBOIAIINE K TIOHATHIO TPOU3BOIHOM.

OmnpeneneHne MPOU3BOJHOM, €€ TEOMETPUYECKUI U MEXaHUYECKHIA CMBICIL.
35. Huddepernnnan pyaxmuu. Jnddepenunpyemocts GyHKINH, KpUTEPHIA

b hepeHIMPYEMOCTH.

36. CBoiicTBa IPOM3BOTHOM.

37. [IpousBoHbIE OT cOKHOM U 00paTHON (yHKIMi. [Ipon3BOAHBIE OT 0OpATHBIX
TPUTOHOMETPHUYECKHUX (PYHKIIUH.

38. I'unepOonuyeckue GyHKIUN U UX TPOU3BOJIHBIE.

39. [IponsBoHbIe U AU PepeHInanbl BEICIINX MTOPSIKOB.

40. Teopemsl 0 quddepeHIpyeMbIX QYHKIUAX.

41. [TpaBuna JlonuTans u UX MPUMEHEHHSI TPHU BEIYUCICHUH TTPE/IEIIOB.

42. [Tomuuom u popmyna Teitnopa. PasnokeHue sneMeHTapHbIX (QYHKIMNA 1O
dopmyie Teitnopa.

43. MOHOTOHHOCTb (PYHKIIHIA.

44, CranuoHapHble U KpUTHUECKHE TOUKH QyHKIUU. JIokanbHbIE U I100alIbHbIE
AKCTpeMyMBbI GyHKIMHA. Onpenenenus.

45. HeoOxonuMoe yciioBue CyIiecTBOBaHUS TOUKH JIOKAJIIBHOTO SKCTpEMyMa
byHKLINN.

46. JlocTaTouHbIC YCIOBUS CYIIECTBOBAHUS TOYKH JIOKATBHOTO DKCTPEMyMa
byHKINN.

47. AAropuT™ uccienoBaHus PYHKIIMU Ha JIOKAJbHBIA IKCTPEMYM MPU OMOIIH
IPOM3BOIHON TIEPBOTO MOPSAKA.

48. Anroput™m uccieoBaHus QYHKIMH Ha JJIOKATBHBINA SKCTPEMYM ITPH TOMOIIN
IPOM3BOIHON BTOPOTO MOPSIIIKA.

49, BrInykiiocTh 1 BOTHYTOCTH (DYHKITHH.

50. AnropuTm 0011ero uccieaoBaHus (PyHKIMH U IOCTpoeHue e€ rpaduka.

Bropoii cemecTp

1. Apudmerryeckoe npoctpancTso R".

2. @OyHKIIMN MHOTUX NepeMeHHbIX. ['paduk QyHKIMM ABYX MEpeMeHHbIX.

3. [Ipenen uncnoBeIx mocnenoBaTenbHoCcTel. [Ipeaen GpyHkiuu B Touke U ero
CBOMCTBA.

4. HenpepsiBHOCTH QYHKITMH B TOUKE, €€ CBOWCTBA.

5. CBoiicTBa HEMPEPHIBHBIX (PYHKITNI B KOMITaKTE.



6. [Tpupaiienns, 4acTHbIE IPOU3BOAHbIE U AU depeHua.

7. Kpurepuii quddepenuupyemMoctu.

8. [Tpon3BoHAs IO HATIPABICHUIO U TPAJUCHT. | €OMETPUYECKHiA CMBICT YaCTHBIX
TIPOM3BOJIHBIX.

9. KacarenpHast MI10CKOCTh K TOBEPXHOCTH.

10.  Hopwmaiyb K TOBEPXHOCTH.

11.  JIuddepenuupoBaHme CI0KHON ()YHKIHH.

12.  Yacrtaele npous3BoAHbIC U AU (HEepeHIINATBI BBICITUX MOPSIKOB.

13.  ®opwmymna Teitnopa.
14. HesBHbie QyHKIUN.

15.  Ksagpartuunas gopma Broporo auddepennnana: marpuna ['ecce u eé
OIpEeIeIIUTENb.

16.  Heobxomumoe ycloBUE CYIIECTBOBAHUS TOUKH JOKATBHOTO SKCTPEMYyMaA.

17. Kpurtnyeckue u craliioHapHble TOYKU (QYHKIIUN MHOTUX NEPEMEHHBIX.

18. Hocrtarounsie ycnosus. Kputepuit CunbBectpa.

19. VYcnoHslii 3kcTpeMyM. OyHknus Jlarpanxa.

20.  I'moGaybHBIN SKCTPEMYM (PYHKIIUU B KOMIIAKTE.

21.  IlepBooOpa3Has GyHKIUS U €€ CBOICTBA.

22.  HeompenenéHHbIN HHTETPal K €r0 CBOHCTBA.

23.  Meroa noJICTAHOBKA B HEONPEAEIEHHOM HHTErpaje.

24, Merto 3aMeHbI IEPEMEHHOM B HEONIPEIEIEHHOM HHTErpaJIe.

25.  Meropa 110 4acTsAM B HEONpPeAEIEHHOM HHTErpale.

26.  MHTerpupoBaHUE pallMOHAIBHBIX JPOOEH.

27.  HMuterpupoBaHue MPOCTEUIINX UPPALUOHATIBHBIX (GYHKLUH.

28. HuTerpupoBanue NpoCTeUIINX TPUTOHOMETPUUECKUX (PYHKIIHH.

29.  OmnpenenéHHbIN UHTETPAT .

30.  JlocTaTtouHBIE YCIOBUS CYIIECTBOBAHUS OIIPENIEIEHHOTO HHTETpaa.

31.  Teopema o cpeaHeM U €€ IPUMEHEHUSI.

32.  CoiicTBa omnpeneIHHOr0 HHTETpaa.

33.  ®opmyna Hetotona-JIeiiOHuma.

34. MerTo1 noCTaHOBKA B ONPEIECIEHHOM UHTETpaJe.

35. Meroa 3aMeHbl IEpEMEHHOI B ONpeieIEHHOM HHTErpaJe.

36.  Merox o yacTsM B ONpeeIEHHOM HHTETpale.

37.  HecobcTBeHHBIE HHTETPAJIBI.

38.  T'eomerpuueckue MpUMEHEHHs OMPEACIEHHOTO HHTETpalia: JUTHHA TYTH.

39.  T'eomerpuueckue MpUMEHEHHs ONpeAeIEHHOT0 HHTErpaja: oAb
KPUBOJIMHEHHOMN TparenuH.

40.  T'eomerpuueckue NPUMEHEHUS ONpPEAEIEHHOTO UHTErpajia: 00bEM Tea.

41.  T'eomerpuyeckue MpUMEHEHUS OINpeleIEHHOr0 HHTerpaia: IIoaib
MIOBEPXHOCTHU BPAILLEHUS.

42.  ®uznveckue MPUMEHEHUS OMPeNeIEHHOr0 HHTErpaia: BEIYUCICHUE TTYTH,
IIPONJEHHOTO TEJIOM, IBUKYILETOCS C IEPEMEHHON CKOPOCTBIO.

43.  ®usnveckne NPUMEHEHUS ONMPEIeIEHHOTO HHTErpayia; BEIYUCICHHE Pa0OThI
IIEPEMEHHOM CHUJIBI.

44,  Ouznyeckue NPUMEHEHHs ONPEIeIEHHOIO UHTETpalia: BEIYNCICHUE KOOPIUHAT

LIEHTpa TSKECTU KPUBOIA.
Tpernii cemecTp
OcCHOBHBIE TIOHATHSA O YUCIIOBBIX PSIax.
[TpusHak cpaBHEHMS ISl TOJIOKUTEIBHBIX PSIOB.
[Tpusnak [lanamOepa Ass MONTOKUTENBHBIX PAIOB.
[Tpusnak Ko 115t mO0KUTENbHBIX PSAIOB.
WHTerpanbHblil NPU3HAK CXOIAUMOCTH VIS TTOJOKHUTEIbHBIX PSJIOB.

agrwdPE



6. [Tpu3nak JleiiOHuUIA 1715 3HAKOYEPEAYIOIINXCS PSIIOB.

7. [Tpusznak AGenst 1J1sl IPOU3BOJIBHBIX YUCIIOBBIX PSJIOB.

8. OcHOBHBIE IOHATUS O PYHKIIMOHAITBHBIX MTOCIIEOBATEIHLHOCTSIX.

9. OCHOBHBIC TIOHATHS O PYHKIIMOHATIBHBIX PsIax.

10.  Teopema Beiiepmtpacca 0 paBHOMEPHOIH CXOIUMOCTH (PYHKIIHOHAIBHOTO psizia.
11. Teopema AGenst 0 CXOAMMOCTH CTETICHHOTO Psija.

12.  Pamuyc u uHTEpBaJ CXOAMMOCTH CTEIIEHHOTO Psifa.

13. Psin Teiinopa.
14. Psng @ypobe (001IMe mOHATHS).

15. JIBOIIHOM MHTErpaJl, €ro OnpeIesICeHUE U CBOMCTBA.

16. CezneHue ABOMHOr0 MHTETpaIa K MIOBTOPHOMY.

17. JIBOWHOM MHTErpal B MOJISIPHBIX KOOPAUHATAX.

18.  T'eomerpuyeckue NPUIOKEHUS ABOWHOTO MHTErpasia: BEIYMCICHHUE TUIOIAIH
TUIOCKOM (UTYPHI.

19.  T'eomerpuyeckue NPUIOKECHUS ABOWHOTO MHTErpasia: BEIYMCICHUE TUIOIIAIH
MOBEPXHOCTH.

20. ['eomeTpruueckue MPUIOKEHHUS JBOWHOTO HHTETpaia: BEIYUCIECHHE 00BEMA.

21.  dusuyeckue NPUIOKEHUS JBOMHOIO HHTErpalia: BEIUMCICHUE MACCHI MJIACTUHBI
NEPEMEHHOH MIIOTHOCTH, KOOPAUHATBI LIEHTPA TSHKECTH M MOMEHTOB MHEPLIUH TJIACTHHBI.

22. TpoliHOM MHTETpAII, €T0 ONPEACIEHUE U CBOMCTRA.

23.  T'eomerpuueckue U GU3NUECKUE MPHIOKEHUS TPOHHOTO MHTErpaia: BEIYMCICHHE

00BEMa TCJa, BBIYMCIICHUEC MAaCChI TCJ1la nepeMeHHoﬁ IUIOTHOCTH, KOOPAWHATBI HCHTPA TAXKCCTH U
MOMCHTOB MHCPLUH TCJIA.

24.  Ckanspaoe nose. [Ipumeps! CKaJIIpHBIX MOJIEH.

25.  JIMHWUW ¥ TOBEPXHOCTU YPOBHS CKAISPHOTO TIOJISL.

26. BekropHoe noste. IIpumeps! CKaJIApHBIX MOJEH. .

27.  Bekrop QyHKIHS CKAISIPHOTO apryMEHTa, IIPUMEPBHI.

28.  Ilpenen u HEMpPepBHIBHOCTH BEKTOP (PYHKIIUH.

29.  JIuHeWHBIN WHTETpaJl B BEKTOPHOM II0JIE, €TO CBOMCTBA.

30.  Bbluucienue TMHEHHOTO UHTETpaa.

31.  He3aBUCHMOCTPH JHHEHHOTO MHTETpaIa OT IyTH HHTETPHPOBAHNSI.

32. ®opmyina I'puHa (0 CBsI3U 1BOMHOIO U KPUBOJIMHEHHOTO HHTETPAJIOB).

33. Oneparops! ['amunbrona u Jlamac
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