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1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

0o qucuumimae «MareMaTHyeCcKuil aHaInu3y

OneHOYHBIC CpEJICTBA COCTABISIOTCS B COOTBETCTBHHM C  pabodeil mporpamMmoint
JUCIUIUIMHBL U MPEACTaBISAIOT CO00M COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB
(TumoBbie 3amauM (3aaHUs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHA3SHAYCHHBIX IS
U3MEPEHUS YPOBHSA JOCTHKEHUS 00yYarOIIMMHKCS YCTAaHOBICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OneHouHble  CpencTBa

HCIIOJIB3YIOTCA  IpU  MOPOBCACHHU  TCKYLICTO KOHTPOJIA

YCIICBACMOCTHU U HpOMeXCYTOHHOﬁ aTTcCTallu.

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

Kon u conepxanue

[Tnanupyemsble pe3ynbTaThl 00y4YeHHs 110 AUCHUTUIHHE

KOMIIETEHIUU (MOYITI0), XapaKTePU3YIOIIUE 3TAbl HOPMUPOBAHUS
KOMIIETEHIINH
OIIK-1. Crmocoben mpumensts |  OIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, ((N76371978

(dyHIaMeHTambHBIE  3HAHUA,
MOJIy4YEHHbBIE B obnacTu

BBIUMCIIUTENILHOW TEXHUKHU U IPOrpaMMHUPOBAHUS.
OIIK-1.2. YmMmeer pemath CTaHAApPTHBIE TPOQEecCHOHATBHBIC

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

poeCCHOHATLHOMN IS TETLHOCTH.

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

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, AudQepeHnanbHbIX ypaBHEHUN, TEOPETHUUECKUX
OCHOB WH(OPMATUKH, YHCIICHHBIX METOJIOB.

[IK-2.3. Bmageer w™etogamMu, NOpuUeMaMH, airOpUTMaMu H
croco0aM TIPUMEHEHHUsS COBPEMEHHOT'O MaTeMaTHYECKOTO
armapara JUIST pelIeHus 3a71a4 podecCHOHATEHOM
IEeITEIbHOCTH.

Koneunpimu pe3yjibTaTaMud OCBOCHHUA OUCHUIINIMHBI  SABJIAOTCH C(I)OpMI/IpOBaHHBIe
KOTHUTUBHBIC JCCKPUIITOPLI
KOMIICTCHIIUAM. (I)OpMI/IpOBaHI/IC JACCKPUIITOPOB MPOUCXOAUT B TCUYCHHUEC BCCTO CEMCCTpa
o JTamaM B PpPaMKax KOHTAKTHOM pa60T1>1, BKHIOanOHIGﬁ Pa3IUYHBIC BHUJbI 3aHATHH |
CaMOCTOSTEIbHOM pa6OTBI,

(Tabm.

«3HaTb», «YMETb», «BJIAACTbH», PACMUCAHHBIC 110 OTACIbHBIM

C MNPHUMCHCHUCM PA3JIMYHBIX (bOpM n MCTOAOB 06y‘~ICHI/I$I

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
KOMIIETEHIUI 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 | 10crieq0BaTEIbHOCTH
arrecranuy. Pasnen 3. Ilpenen M HeNpepbIBHOCTH
ba3zoBbIit OIIK-1.1 Yacmuuno 3naem | JIeKuuOHHbIE 1| hynkumit
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 MIPOMEKYTOUHOMN
ATTECTALLHIL Pasmen 5. OOmiee ) HCCIIEIOBAHNE
Cpennnii OIIK-1.1 3naem ocnognvie | JIeKUMOHHbBIE U (byHKwm 1 nocTpoenne e€ rpaguxa
YpOBEHB Kamezopuu U cneyugpuxy ux | IpaKTUYECKUE 3aHATHA,
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 cogepwencmee | JIeKUMOHHBIE u
YPOBEHb 3HAem OCHOBHble Kamezopuu | IPaKTHYECKUE 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 M HENpephIBHOCTH
Cpennuit OI1IK-1.2. JlekIMOHHBIE U | dyHkumit
YPOBEHb Ymeem peuwiams | IPAaKTUUECKUE 3AHATHA, | Pasyen 4. JlndbdepeHumansroe
cmanoapmHvle CaMOCTOsITEbHAS paloTa | oy oo bynKIH OMHOTO
npogeccuonanvuvie  3a0auu | OOYJAIOIMXCS, MOArOTOBKA " [epPEeMEHHOTO
no oopasyy npumepa ;ﬁ?:;aum HPOMEHYTOTHON | pasnen 5. Obmee  mccrnenoBaHue
Bricoknii OIIK-1.2. JlekoHHbBIE u (yrxmn 1 moctpoenue e€ rpaduxa
YPOBEHb Ymeem camocmosamenvho | IPaKTUYECKUE 3aHSTHUS,
pemamb CmaHaapmele CaMOCTOATCIbHAA pa60Ta
npogheccuonanvivie  3a0ayu | O0YUAIOLIUXCS, MOATOTOBKA "
no obpasyy npumepa craqa MIPOMEKYTOUHOMN
aTTeCTalllH.
Bnaneer
ba3zoBbrit OIIK-1.3. JlexunoHHsle u | Pazgen 1. MuoxectBa u ¢QyHKuMH. | Tekymmii KOHTPOIb —
YPOBEHB Bnaneer 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
JeSITSIbHOCTH. 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 | JlekumonHbIe 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. Hudbdepennmanbroe
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
KOMITETEHIIUHA KOMITETEHIIHHA oOyueHus, CHOCOOCTBYIOIINE OLICHKHU YPOBHS
(GOpPMUPOBAHHIO H  PA3BUTHUIO c(hOpPMUPOBAHHOCTH
KOMIIETEHIIHIT® KOMIETEHIIHI®
1IK-2 3Haer
Henocrartounstit | [IK-2.1 He 3naem Jlexunonnble W mpaktudeckue | Pazmen 1. MuoxectBa u  ¢GyHKUMH. | TeKymuid KOHTPOIb —
YpOBEHb OCHOBHble meopembl U | 3aHSTHSL, caMocTosTeNbHas pabota | AKCMOMAaTHKa MHOXECTBA | YCTHBII ompoc,
gbopmy/zbz oOyyJaromuxcs, MMOJATOTOBKA U | NeWCTBUTEIbHBIX YUCET Pa3HOYPOBHECBLIC
Mamemamuyecko2o chada IIPOMEKYTOUHOH | Paznen 2. Hucnossle | 3a1a41, KOJUIOKBUYM.
ananuza arrecraluu. [I0CJIEAOBATEIBHOCTH
bazoBsrit 1IK-2.1 Yacmuuno | Jlekuuonusle u npaktudeckue | Pasgen 3. Ilpenen U HempepbIBHOCTB
YpOBEHb 3Haem OCHOBHbIE | 3aHATHSI, CaMOCTOATENbHAs paboTa | (PyHKLUIL
meopembl U gopmynel | o0ydaromuxcs, moarotopka U | Pasmen 4. HuddepernmansHoe
mamemamuyecko2co chada HPOMEXYTOYHON | YCYUCIICHHE byHKIIUN OJIHOTO
ananuza aTTECTAIMH. MePEMEHHOTO
Cpennmit I1K-2.1 3naem | JlekunonHsle u mpaktHdeckue | Pasnen 5. OOwee  wuccrnenosanue
YpOBEHb OCHOBHbIE Mmeopembl U | 3aHATHUS, caMocTosATeNIbHas pabota | QYHKIMH M IOCTpOeHUE e€ rpaduKa
Gopmynsi 00ydJarommxcs,  MOArOTOBKA U
mamemamuiecko2o chnava TIPOMEXKYTOUHOM
AHaIu3a aTTCCTalluu.
Bricokuii 1IK-2.1 JlekKumMoHHBIE U NPAKTUYECKHUE
YpOBEHb B cogepuieHcmee | 3aHATHS, caMOCTosITeIbHasT 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 | Jlekunmonnele W npaktudeckue | Pazmen 1. MuoxectBa u  QyHKuuu. | TeKymuid KOHTPOIb —
YpOBEHb 3ampyoneHus npu | 3aHATUS, CaMOCTOsTeNIbHAs padora | AKCOMAaTHKa MHOXECTBA | YCTHBII ompoc,
NpUMEHeHUU OCHOBHbIX | O0yYaloIUXcsA,  MOATOTOBKA M | JCHCTBHTEIbHBIX YHCEI pa3sHOypOBHEBBIE
meopem u  ¢opmyn | €Aada IPOMEXYTOYHOH | Pazzen 2. Yucnosble | 3aa4u, KOJUIOKBUYM.
MaAMemMamuyecko2o arrecraluu. [I0CJIEAOBATEIBHOCTH
ananusa Paznen 3. Ilpemen 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 W NPAKTHYECKUE
YpOBEHb coeepuiencmee 3aHSITHSL, CaMOCTOSTENNbHAs paboTa
NPUMEHAMb  OCHOBHble | O0yJaloIMXcs,  MOATOTOBKA |
meopembl U ¢hopmynasl | cAada TIPOMEXKYTOUHOM
Mamemamuyeckoeo arrccraluy.
amanuza
Bnaneer
ba3zoBbrit 1IK-2.3. Bnaoeem | Jlekuuonnsle u npaktudeckue | Paznen 1. MuoxectBa u  ¢yHkumu. | Tekymuid KOHTpOiIb —
YpOBEHb OCHOBHBLIMU MemOoOamu, | 3aHITHSL, caMocTosTeNnbHas pabota | AKCHOMAaTHKa MHO>KECTBA | YCTHBIN ompoc,
npuemamu, o0ydJaromuxcs, 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 | JlekiimoHHble U TMPaAKTHUYECKUE
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
Henocratounsiii | OIIK-1.1 He 3naem JlexuvoHHbIE W npakTUyeckue | 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 ¥ TPAKTHYSCKHUE | 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
Bricokuii OIlK-1.1. B | JIekiinoHHBIE M TMPAKTHYECCKUE
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 | JIeknuoHHble M mpakTudeckue | 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 | MCUMUCIICHUE 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 | JlekunonHble W mpaktudeckue | Pasmen 9. HMuTerpanbHoe ucYMCIEHHE
YPOBEHB CaMOCTOSTEILHO 3aHATHUS, caMocTosATeNbHAs pabora | QyHKIMI OJHOM NIEPEMEHHOM.
peliaTh  CTaHjapTHbIE | oOydaromuxcs, —moirotoka  u | OmpenenéHHbii HMHTETPAIL
npodeccuoHanbHbIe crava npomexyroyHor | HecoOCTBEHHBIE HHTETPAIBI.
3a/aud = mo  oOpaziry | aTTeCTalun. Pasnen 10. MHTerpanbHoe ncuucieHue
npuMmepa GbyHKIUI OJIHOM IIEPEMEHHOM.
IIpunoxenus ONpPEeEIEHHOTO
MHTErpaja.
Buaneer
ba3zoBbrit OIIK-1.3. Bmaneer | Jlekunonnsle m mpakthueckue | Pasmen 6. Huddepenunansroe | Tekymuii koHTponlb —
YPOBEHb OCHOBHBIMM HABBIKAMU | 3aHATHSL, CAMOCTOSATENIbHAs paboTa | HCYUCIICHUE byHKIMN MHOI'MX | YCTHBIN orpoc,
TEOPETUYECKOIO U | o0yyaromuxcs, MOArOTOBKa W | mepeMeHHBIX. [Ipenern, HempephIBHOCTH | pa3HOYPOBHEBEIC
9KCIIEPUMECHTAJIbHOTO chada TIIPOMEXKYTOUHON | 11 yaCTHBIE MPOU3BOTHBIE. 3a74a4M, KOJJIOKBUYM.




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 TNPAKTUYECKHUE
3aHSTHSI, CaMOCTOATEIbHAsS paboTa
0o0y4Jarommxcs, TMOATOTOBKA  H
caava MPOMEKYTOUHOMN
aTTeCTAIUH.

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. MuterpasibHOE HCYUCIEHUE
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, CHOCOOCTBYIOIINE OLICHKH YPOBHS
(GOpPMUPOBAHHIO H  PA3BUTHUIO c(hOpPMUPOBAHHOCTH
KOMIeTeHIHi KOMITETEHI[HH
1IK-2 3Haer
Henocrartounstit | [IK-2.1 He 3naem Jleknmonnele W mnpakThueckue | 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 IIPOMEKYTOUHOH | ¥ YaCTHbIE IPOU3BOIHBIE. 3a7a4M, KOJNIOKBHUYM.
ananuza arTeCTaluu. Paznen 7. Huddepennmanbaoe
bazoBelii I1IK-2.1 Yacmuuno | JIGKUMOHHBIE W TPAKTUYECKHE | 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 T1K-2.1 3naem | JIeKUMOHHBIE W TPAKTHYECKUE Paspien ? HHTerpajH’Hoe chHCHeHI{e
YpOBEHb OCHOBHble meopeMbl U | 3aHITHS, caMocTosTeIbHas paboTa (byHKHHH" onHon TICpEMCHHON.
popmyne obyuatommxcs,  mofroToska  m | OMPECTEHHBIH HHTCTpaJ.
MAMEMAMUYeCKO20 craua npoMexyTouHoii | HHECOOCTBEHHBIC HHTETPAIIEL.
ananuza aTTeCTaIMN. Paznen }O. I/IHTerpalJILHoe I/IcqﬂcneHHve
Beicoknii IIK-2.1 B | JIekunoHHBIE M TPAKTHYECKHUE 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 1IK-2.2 Hcnvimvigaem | JlekuuoHHble W TpakThdeckue | 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. DKCTPEMYMbl (QYHKIIHH.
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.
npumeHsmes  OCHo8Hble | OOydarommxcs, noaroropka u | Pasgen 10. MuTerpanbHoe HcUUCIeHHE
meopemvl U dopmynsl | CAada IIPOMEKYTOUHOH | (hyHKIMI OJIHOM IIEPEMEHHOM.
mMamemamuyecko20 arrecTanum. IIpunoxenus ONpPEeEIEHHOTO
ananuza MHTErpana.
Bnaneer
ba3zoBbrit 1IK-2.3. Bnaoeem | JlekuyonHble W 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 | cAada IIPOMEXKYTOUHOH | 1 yaCTHBIE MPOU3BOIHBIE. 3a71a4M, KOJNIOKBHUYM.
cnocobamu aTTeCTallhu. Paznen 7. Juddepennmanproe
NpUMEHEeHUs. HCYHCIICHHE byHKIUH MHOTHX
COBPEMEHHO20 NEPEMEHHBIX. DKCTPEMYMbI (DYHKITHIA.
mMamemamuyecko20 Paspgen 8. MHTerpasbHOE HCUYUCIEHUE
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 | JIekuinoHHBIE M TPAKTHYECKUE
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. WHTerpanbHOe MCUUCICHHE
ba3zoBblii OllK-1.1 JlekunoHHbIE U | 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 JlekunonHbIe 151
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. JlekunoHHbIe 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. Hcnvimvieaem | JIeKIIMOHHBIE u | Pazgen 11. Yucnosbie psiibl 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 OIlIK-1.2. Ymeem pewamyo | JIeKIIMOHHBIE M| QYHKUMHA 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. Bnraoeem | JlekunoHHble u | Paznen 11. Yucnossie psaasl 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 | JleknmoHHbIE 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 | JlekiimoHHbBIE 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,
KOMIIETCHIIMM | OCBOCHUS KOMIIETCHIIMH paGoThl, (OPMBI M METOMBI | TEMbI AUCLMILTHHBIS UCIIOJB3YEMBIE ISl OLEHKH
KOMIIETEHIIUH o0y4eHus, CIIOCOOCTBYIOIIHE YpOBHS  C(HOPMHPOBAHHOCTH
(GOpMHPOBAHHIO U  Pa3BUTHIO KOMIeTeHIIn
KOMIETEHIIHI>2
1IK-2 3Haer
Henocrarounsrii | [IK-2.1 He 3naem Jlexunonnble u mpaktuyeckue | Paznmen 11. YUucnoBsie psiasl Tekymmit KOHTpPOJIb -
YPOBEHb OCHOGHblEe meopembl U 3aHATHS, caMocTosATeNnbHas pabdora | Paznen 12. dyHKUMOHAIBHBIE | YCTHBIN orpoc,
dopmynvl 00y4aroluxcsi,  MOIATOTOBKA W | PSAIBI pa3HOYpPOBHEBEIC 3aJ1a4u,
Mamemamuyecko2o clava NPOMEKYTOUHOHU | Pasnen  13.  HHTerpaibHOE | KOJUIOKBUYM.
ananuza aTTECTAIMH. VCYHCIICHHE (GyHKUIMI
bazoBrrit IIK-2.1 Yacmuuno 3naem | JIGKIIMOHHBIE W TPAKTHYECKHE | HECKOJIBKHUX 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.
Cpenuuit IIK-2.1 3naem ocHnoénvle | JIEKIMOHHBIE W TPAaKTHYECKHe | TPOMHBIE MHTETPAIIbI
YPOBEHb meopembl U (opmynwl | 3aHATHS, caMocTosTeNbHas padota | Pasmen 15. DneMenTs
mamemamudecKoco 06yqa}0mnx0ﬂ, IOoArOTOBKA U | MaTeMaTUIeCKOHN TCOPHHU I10JIA
aHaauza caada MIPOMEIKYTOYHOU
aTTeCTallvM.
Belicoknii IIK-2.1 B cosepuiencmese | JIleKUMOHHBIE M MPAKTUYECKHE
YPOBEHb 3Haem OCHOBHble | 3aHATHsL, CAMOCTOsTEIbHAsE 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 KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUH, TUASPCKIX 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. ..




Mamemamuyecko20 ciaga HPOMEKYTOYHOI
aHaiuza aTTCCTaluu.
YMmeer
bazoBbIii 1IK-2.2 HUcnvimvisaem | Jlekunonnsle u npaktuyeckue | Paznen 11. YucnoBsie psijbl 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. Ymeem | JlekunoHHble W TpakTHUecKue | JBOMHBIE HHTETPAIbI
YPOBEHb CamocmosmenbHo 3aHATHS, camocTosTelbHas padora | Pasgen  14.  HHrerpanbHoe
npUMeHamb OCHOBHble | OOYYaloIMXCsi,  TOArOTOBKA M | HCUHMCIICHHE byHKIUI
meopemvl U opmynel | CAaUQ IPOMEKYTOUHOH | HECKOJIBKUX II€PEMEHHBIX.
MaAmemamuyecKo2o aTTeCTaLMH. TpoliHble HHTErPaJIbI
ananuza Paznen 15. Dnementsl
Beicokuit 1IK-2.2. Ymeem 6 | JIeKuMOHHBIE M MPAKTHYECKUE | MATEMATHYECKOUM 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 | Jlekunonnbie u mpaktudeckue | Paznmen 11. UucnoBsie psisl Texymmit KOHTPOJIb -
YPOBEHb OCHOBHLIMU ~ Memooamu, | 3aHSITHS, camocTostenbHas pabota | Pazmen 12. DyHKIMOHANBHBIE | YCTHBIH orpoc,
npuemamu, aieopummamy | OOy4aroluMxcs, — IOATOTOBKA M | PSJIBI 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 byHKIHA
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
Bricokuii 1IK-2.3. B | JIekuinoHHBIE M TMPAKTHYECKUE
YPOBEHb cogeputencmee  gnadeem | 3aHSATHS, CAMOCTOSITEIbHAs paboTa
gcemu  Memooamu u | o0yJaromuxcsi,  MOArOTOBKA W
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 3a1a4uu v 3a1aHuUs:

a) PENPOAYKTUBHOTO YPOBHS, IO3BOJISIONINE OIICHUBATh M JTUATHOCTHPOBATH
3HaHUE (paKTHIECKOro MaTepuasa (6a30BbIe MOHATHS, AITOPUTMBI, (PaKThI) U
YMEHHE MMPaBUIIBHO UCTIOIB30BaTh CIICIIMATLHBIC TSPMHUHBI M IOHATHS, Y3HABaHUE
00BEKTOB U3YyUYCHHS B PAMKAaX OIMPEICICHHOTO pa3/ielia IUCIUILTHHBI;

0) PEKOHCTPYKTHBHOT'O YPOBHS, TIO3BOJISIOIINE OIECHUBATEL M TMATHOCTUPOBATH
YMEHHUSI CHHTE3UPOBAaTh, aHAIU3UPOBATh, 00001IaTh (haKTUYECKUN U
TEOPETUICCKUI MaTepHall ¢ GOopMyITUPOBAHNEM KOHKPETHBIX BHIBOJIOB,
yYCTaHOBJICHHEM MIPUYUHHO-CIICACTBEHHBIX CBSI3EH;

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

KoMIiekT pa3HOypOBHEBBIX 33124 (3aJaHHil)

3 | Tecr

CpC,I[CTBO, IMMO3BOJIAIOIICC OLICHUTL YPOBCHDb 3HaHUHI 06yt1a}01ueroc;1 IyTeM
BI)I60pa UM OJJHOI'0 U3 HECKOJIbKHNX BAPUAHTOB OTBCTOB HA ITOCTaBJICHHBIN BOIIPOC.
B03MOXXHO HCIIOJIE30BaHUE TECTOBBIX BOIIPOCOB, MPECAYCMATPUBAIOIINX BBOX
O6y‘-IaI-OIIII/IMC$I KOPOTKOI'O 1 OATHO3HAYHOI'O OTBCTA Ha IIOCTaBJICHHBIN 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
JESITEeIbHOCTH O0YYArOIIErocs ¢ IEJbI0 MOIyYeHHs MePBUYHON MH(OPMAIK O XOJ€ YCBOCHUS OTICIBHBIX IEMEHTOB COJEPKAHUS AUCUUIUINHBI) 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 6oavue nonosutvl hopmyaupo8ox onpeoeieHutl u meopem , He ymeem ux
YPOBEHb NPUMEHAMb HA NPAKMUKe
Ouenka
«HEYJIOBIIETBOPUTEIHHO
ba30BbIii ypOBEHB OIIK-1.1, I[IK-2.1 | 3uaem 50% ocnognozo mamepuana Kypca, 0OHAKO UCNbIMbl8Aem 3ampyOHeHUsi 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 obpazyy npumenamo oopmynuposxu, onpedenenusi u meopemvi npu
pewleHuu NpaKkmuyeckux 3a0ay

Bricokuii ypoBeHb

OIlK-1.2, [IK-2.2

Ymeem camocmosmenvro npumensme popmynuposku, onpeoenenus u meopemvl npu
peweHuu NPaKkmuyeckux 3a0ay




Bnaneer

ba3oBb1i1 ypoBeHb

OIIK-1.3, IIK-2.3

Bradeem 6 yenom Hagulkamu u mMemooamu meopemuyecko2o U IKCNepUMenmanrbHO20
uccnedosanus 00beKkmos npohecCUoHAIbHOU 0esIMenrbHOCHU.

Cpennuii ypoBeHb

OIIK-1.3, IIK-2.3

Brnaoeem bonvuel yacmbsro  mamepuaida, Memooamu meopemu4ecKoco u
IKCnepumenmaibHoco uccne0o8anus 00eKmos I’lpOQbQCCMOHClJZbHOIZ oessmenbHOCHU.

Bricokuii ypoBeHb

OIIK-1.3, IIK-2.3

B coeepuieHcmee eaoeem OCHOBHbIMU HABLIKAMU U MEMOOAMU meopemu4ecKoco u
IKCnepumenmaibHoco uccne0o8anus 00beKmos I’lpOgbéCCMOHClJZbHOIZ oessmenbHOCHU.




4. MeTtoan4ieckne MaTepuaJibl, ONpeaessiionue npouexypbl
OLIECHUBAHUS Pe3yJabTaTOB 00y4eHMsI

[lo Bupam 3agaHuii NPUBOAMTCS OIKCAHUE TOrO, KakuM 00pa3oM HeoOX0IUMO
BBITIOJIHUTH JTAHHOE 33/1aHUE, CIOCOOBI 1 MEXaHU3MBI €T0 BBITIOJIHEHHUS, BBIOOP HOMEpa BapHaHTa
u gp. Ilpumepbl METOAMYECKUX MAaTEpPHANIOB, OMNPENCNAIOIINUX MPOLEAYyPY OICHUBAHUS
pe3yIbTaTOB 00yUEHUs, XapaKTEPU3YIOIIUX dTarbl OPMUPOBAHUS KOMITETCHIIUH:

J MeTtoauueckue yKka3zaHus 1o pa3paboTKe OIICHOYHBIX CPEICTB

J Wubple MeToauueckre MaTepuaibl, OIMpenessionlie MpoLeayphl OLIEHWBAHUS
pe3ybTaToOB 00YyUEHUS B XOJI€ peanu3aiy padboueil mporpaMmbl AUCIUTLTAHBI

5. MarepuaJbl JJil NPOBeJAeHUs] TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM
arrecTauuu

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

3aua1me. Mo:xHO 1 {Cn} Ha3BaTh YMCIIOBOM IoCJIICA0BAaTCIIbHOCTBIO, €CIIN

Lcn:Jﬁ

2.C, = L
2n—3

3.¢c, = n
2n—4
4.c,=cosn
5.c,=sinn
6cnzﬂi£
n-1

7.¢, =11
n+1
c,=2e"

C :_e5n74.
10. ¢, =+/3n-5.
11. c, =+/5-3n.

1
12. ¢, =3e™*
13. ¢, =2"

14. ¢, =(1+ 1) .
n



. T
SIn—
15. ¢, =—"1,
z
n
Tema: [Ipenen ¢pyHKIIUN.
3aganue. Haitru lim f (X), eciu

X—a

3_ —
1L of)=X =322 o
X+ X
3 2
2. f(x)= x3 +7x2 +15x+9’ a—_3
X +8x°+21x+18
3. f() =X 5_0, - B 0.
sin fx
In(1+sinx
4t =EESINY oo
SINSX
5. f(x) =221 o,
e’ -1
arcsin 3x
6. f(X)=————, a=0.
() J2+x =42
7. (=21 =2 4o
sin“ x

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

X
X+2
x*+8
10. f(x)= , a=0.
() (3x2+10]
11. f(x)=(1+5%)"", a=0.
12 ):(tg4xj
X
13 ):(“Zj —0.
X+4

14. f(x) =(tox - ctgx , a=0.

15. f(x) = (arcsmx+arccosx) , a=1/2.

Tema: HenpepbIBHBIE U pa3pbIBHBIC (PYHKIIUH.

)x 21x+1

3aganne . OnpeaenuTe TOUKy pa3phiBa, XapakTep pasphiBa U ckadok ¢pynkmun f B Touke
pa3pbiBa.

1 f ()= |x+1|



{—L X <0,
2. f(x)=

X, Xx=>0.
x-1
3. f(xX)= .
(X) 1
[2x+1, x<0
4. f(x)=
_2,x>0
[ —x+1 x<1,
5 f(x)=
1 x>1.
6.f()_sszX
7.f()_sszX
8. f()__1 cosBx.
5x°
2X +
0. f(x) =2+
2x+1"
10. f(x)=2X*L
12x+1
\x+ﬂ,x<_z
X+2
11. f(X)=|V4-%x*, —2<x<2,
— X>2
X_
X+3
‘ +‘,x<—&
+
12. f(x)=|v9—-x*, -3<x<3,
——, X>3
X_
X
LL x<0,
X
13. f(x)=|v1-x*, 0<x<1,
—l—,x>l.
x-1
cos3x -1

14, (x) = ——
X



15. f(x)_

-1
Tema . HpaBI/ma Jlonurasns.

3aganue. Berunciuts npenen GpyHknud | B Touke @ c IOMOINIbIO mpasui Jlonurans.

1 f()():\/1—6x2—1+2x’ a-0.
X
X2 o
2. f(=2""2"% a-0,
X
3. f(x )_63|n2x 12x’ a-0.
X3
n f(x):\/1+4x2—1—2x’ a-0.
5. () =920 4 0.
6. f(x )_In(l 3x)+3x a=o.
7. f(x)—ﬂ, a=0.
X2
8. f(x )_arcsm4x 4x’ 220
X3
0. f(x)=23N3X=0X 5o
X
10. f()():2In(1+02,5x)—x’ a-0.
X
11, f(x)_—1 a=1l.
12 f(x)=Y4EX=2 4 o
X
13, f(x) = 2OX+2) 5
X+ 2
_2)\2
14, () =—2"3"_ 4- 2
sin“(x—3)
15, f(x)=2— 1 a=o0.
sin2x

Tema : JlokanbHbIe U TI00abHBIE SKCTPEMYMbI (D YHKITUH.
3ananme. Mccnenopars Gynkumio [ Ha mokanbHBIH U TI06ANTBHBI SKCTPEMYMBI Ha 33JAaHHOM
orpeske [a; b].

1. f(X)=x +E—16 [1 4].
X



2. F()=4—x— - 16, [1; 4].
X

3. f(x)=2/x—x, [0; 4].

4. f(X)=x—4Jx+5, [L 9].

5. (0=~ [0; 3].
1+ X

6. f(x):2x2+@—59, [2; 4].
X

4
(x+2)?
8. f(x)=x—-4Jx+2+8, [-1, 7].
2(—x2+7x—7)’ L 4]

7. f(X)=3—-x— -1 2].

9. f(x)=

X2 —2X+2
4x
10. f(X)=——, [-4; 2].
(x) 1 [ ]
x* 8

11. f(x)=—7+;+8, [-4; -1].

2_
12, f(x)=Lxl+16—13, [2; 5]
X

13. f(x):8x+i2—15, : 2}.
X

1T
N |~

2

14, f(x)=i2—8x—15, —2; 1}
X -

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

Tema: BhIMyKJIOCTh U BOTHYTOCTh, TOUKH Mepernda QyHKIuu.
3aganue 7. Mccnenosath Gynkimio | Ha BEITYKIOCTH M BOTHYTOCTB, HAHTH TOUKY Meperuba
e€ rpaguka.

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.

© 0 NS 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 rpaduxa Gpyukuuu T .

3ananne. Haiitu acumnrots! rpaduxa dyakmmu .

_ 2
1f)=12X
Xx+1
_ 2
2. T(x)= .
() 4x -1
3—x?
3. f(x)= .
() X+5
2X* -6
4. f(x)= .
(x) 2
2
5. f(x)= X1
X+2
x% —
6. f(x)=
(x) 1
x*+5
7. T(x)=
(x) _
2
9. f(x)=1=X
X +
7-x°
10. f(x)= .
(x) V-
2
11, f(x) =X
X—9
2
12, f(x)= X =3
X+1
8—x°
13. f(x) = .
(x) 3
2
14, f(x)=X=X=1
X+1
2
15, f(x)= 222X
7X+9

2 cemecTp



Tema: JlokanbHBIN 3KCTpeMyM (DYHKIIH JBYX IT€PEMEHHBIX.
3ananue. OyHKINIO f HCCIIEIYHUTE HA JTOKAJIbHBIN 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° —

8) f(x, y)=6x"—xy+5y*+3.

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

10) f(x, y)=-13x*+4xy -y’ —

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.

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

1
1) L mdx
2) +jioxe‘xzdx.

e
5

I(X 4"

5) _[ xdx

6) I tgxdx.

-7/2

* cos xdx
N =
) sinx

+00 dX
8 -
) £x2+2x+5




0

dx
S Jx D)
7/2

10) I ctgxdx.
0

9)

1) j dx
5 V1— X2

+00 dX
1) ;[ Ox +1

13) T(sx:z)dx_

X

14) Te‘Sde.
0

15) jl xe ™ dx.

3 cemecTp
Tema: Psp Teiinopa.

3aganue. ®ynxumo T pasnoxwute B pag Teiinopa mo crenensaM X 1 ONpenenuTe HHTEPBAI
CXOJUMOCTH IOJYYEHHOTO PsAa.

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

X
3) f(x) =cos§.

X
4) f(x):sm§.

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

X
8) f(x) :cosg.

X
9) f(x) :smg.

10) f(x):%x.
11) f(x):%.

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.

Bananue . Haiimure lim C,, ecimu
N—+o0

c _(n+3)"+(n-3)’

" (n+D)*+(n-1?

. - n¥3n? +4/5n° - 2
' (n+2\/ﬁ)\/3—n+5n2'
3.¢c.=+/n+1-+/n-1.

¢ =32n+1-32n-1.
_1+2+..4n

5.¢c, = :
\5n* +3

c _1+3+..+(2n+])

" 1+2+..4+n

_ nk3(n+2)!
" (n-DH5(n+2)!
8 Cn:(Zn—lj |
2n+3

2

2 n“-1
9. Cn:(n2+1] .
n°+3

D

10.Cn:2+24+...+2n.
n“+2n+3
1 1 1
1+E+?+...+?
11. ¢, = 1T 1 T
I+ -+ 5+ +
3 3 3

n

12. ¢, = (wjn+l.
n+1



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

Tema: VccnenoBanue GpyHkuuu U noctpoeHue e€ rpaduxa.
3ananmue. HpOBe):[I/ITe MOJTHOE MCCleIoBaHNe PYHKIIMH U TOCTpoiiTe €€ rpaduk.

1. f(x )_x +4
2
5 f(x):x —x+1.
x-1
2
3. f(X)= .
() x2+2x
2
4. f(x)=
(0= 3+ x2
12x
5. f(x)= .
() 9+ x?
2_
6. f(x)= X+
x—-1
3
7 f(x):4_x.
—-4x+1
8. f(X)=———.
(x) vy
9. f(x )_2x +1
10. f(x)="0,
X
2
11, f(x)=——
(x-1)?*
1 2
12 f(x)=(1+—j.
X
12 —3x?
13. f(x)= .
(9 x> +12
2_
14, f(x)=X =1
2
15. f(x) =2

X+2



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
3.an:2n_1—1.
2n+1
4. a, = > )
2n+1
5. a = 2
3n-1
6. a,= 2n
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

o . 2
3aganue . Haiinure yacTHBIE TPOU3BOIHBIE fXX, f f. unomasrit nudpepenmuan d° f

xy? vy
dyaxmun T (X, ).



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’ —

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 3ajaHus peKOHCTPYKTHBHOIO YPOBHS

Tema 16. ['eomeTprueckue NpuMeHEHHs ONpeAeIEHHOTO HHTErpaja.

3aganue. Beraucnure mionaae miockoi GUrypsl, orpaHHuE€HHON 3a1aHHBIMU KPUBBIMH.
Cnenaiite 4yepTéx 00s1acTH.

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) xX*-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.
11) y=x>+1, x=0, y=x-3, x=2.
12) y=x>-1, x=0, y=x-5, x=2.
13) y=x*-2, x=0, y=x—-6, x=2.
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€uuslii HHTErpa
3ananme. [IpuMeHss MeTOIbl MHTETPUPOBAHUS U TaOJIMYHBIC MHTEIPaJIbl, HAUIUTE 3aJJaHHbIC
HEONPEIEIEHHBIEC UHTETPAJIBI.

1) J- xdx2.

7+X
X +18)dx

Z)J ( )

X2 —4x-12
3) J(B—x)cos xdx.
¢ (X+4)dx
I x*—2x-8
5) | xIn(1—3x)dx.
¢ dx
ed
7) | xe,
8) I arctg2xdx.
9) J arcsin 3xdx.

10) j Xsin5xdx.

11)[*/F

. dx

4)

6)

12) | —.
) T1++/3x+1
_3[\2
13) 3 X2 dx

J1+4/x
u 2
14) | xe ™ dx.
- dx
I xIn?x
KonTpomupyembie kommerennmu. OITK-1, TTK-2.
Oyenka KomMnemeHyutl 0Cywecmsisiencs 6 coomeemcmeuu ¢ madoauyeu 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




2) Zn +2

S)Zn +6
e)z

7)2_1‘, —2(x-2)
8)2” 2 (cray
9)Zn +5

n

10) Z

Z (X 4)"
7 /n(n+1)
12) Z(x+3) |

13) Z(zn2 ~D(x-2)".

14) Z(X+1) .

15) Z(X )

2 3anamm PEKOHCTPYKTHBHOI'O YPOBHS

Tema: /[BoliHOW UHTErpaAL.

3ananmue . l3MennTe nopsaaoK HHTETPUPOBAHUS B JBOMHOM HHTerpaie. Caenante yepTeéx
00J1aCTH UHTETPUPOBAHUSI.

0 6-3x

1) j dx j f(x, y)dy.
_i _f;y3

2) j dy j f(x, y)dx.
0 —4y-4

1 4x+4

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

0 8x°



0 8y®

4) j dy j f(x, y)dx.

-1 2y-6
0 8x°

5) [dx j f(x, y)dy.
-1 4x-4
{ 2y+6

6) [dy [ f(x, y)dx
b 8y3
L -8x°

7) [dx j f(x, y)dy.
0 —-2x—6
q —4y+4

8) [dy [ f(x y)dx
:1 —8y3
L -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 ax®

11) j dx j f(x, y)dy.
1 0
-1 \-By-y?

12) [dy [ f(x y)dx
55 O0

13) fdx | f(x y)dy.
3 _Bx—x?
-1 0

14) [dy [ f(x y)dx
-3 _m

—4x—x?

-1
15) j dx j f(x, y)dy.
-3 0
3 3aganus TBOPYECKOr0 YPOBHS
Tema: Uucnossle psiabl.

3ananue . Haiigure cymmy psia.

~+00 6
1 :
) nz_l“Qn2 +12n-5

< 24
2 :
) ;9# —-12n-5

+00 6
3 .
) nz_l“Qn2 —6nn-8




+0 9
4 .
) 2_1:9n2 +21n—8

)Z

< 4n° +8n+3

) Z49n —28n 45

)ZQn +3n 2

)249n —7n 12°

P ya—

“~n +n—2'

10) Z36n —24n 5

11
)Z4n +4n 3
12

)z9n +3n 20

13
)216n —8n 15’

14
)ZZSn +5n—6
15) Z = _9

KOHTpOJ‘II/IpyeMble kommereHun: OITK-1, TTK-2.
Oyenxa Komnemenyutl 0Cywecmeisiemcs 8 Coomsemcmeuu ¢ madauyet 4.

TECTbI
1 cemecTp.
IIpenen mocsienoBaTeIbHOCTH U npeaest GyHKIMH.

1. YxaxuTe nocienoBaTeaIbHOCTH, CXOASIIMECS K YUCITY 3:

3n-2

b n+5"

3n . 2
2): SIn X
) n+5 (n+5)

3n 2
3): cos :
) n+6 (n+5)

4):n(vn+2 —\/ﬁ).

2. Haiigute npenen nocieoBaTeIbHOCTH:




. ,2n+1
lim ( )",
n—>wo 3N+5
3. HaitguTe nipenen nocienoBaTeIbHOCTH
. 7—=3cos7n
lim

n—>oo( n+2 )

4. YKaxuTe 3HaUEHHE npeacia nmocjiacaoBaTCJIbHOCTHU:
. (n+1)sin2n
lim ~———.

n—o0 n

5. Ykaxkurte 3HaueHHE MpeJena Mocaea0BaTeIbHOCTHU:
. n
lim (—)2".
n—o N+1
6. Haiinure 3HaueHue npejiena mociae/10BaTeIbHOCTH
. T
lim ntg —.
n—o0 n
7. Haiipure npenen nocineaoBaTeIbHOCTH:
. . T
lim nsin—.
N—o0 n
8. Haiinure npenen GpyHKuuu:
lim(x? cos zx) .
X—1
9. Haiiaure npenen QyHKIMH:

10. Haiinute npenen GyHKUIUU:
. tgrx

lim 197X .

x—1X 4+ 2

11. Haiinute npenen GpyHKUIUU:
) X

lim ( :

x—0 COS7X

12. Haiinure npenen GyHKUUU:

lim 97X
x—0 2X

13. HaiiguTte ipenen GyHKIUM:

lim(zxctg2zX).
x—0

14. Haitgure nipenen nocie10BaTeIbHOCTH:

(. . Jn
lim|sin2n-sin——
n—oo n+1

15. Hatigute ipenen GyHKIMM:



) x—-1
lim(——).
x—0 COS 27X

HenpepbiBHOCTh. Kiaccupukanusi Touex paspbiBa.
1. OtMeTbTe QYHKIMH, HENPEPHIBHEIE B TOUKe X = 2:
1):y=tgxX;

X2 —X—2 _

2y =——;
)Y 2

3:y= arcsin(%z);

4):y =Cctg2zx.
2. YkaxuTe PyHKIHNH, KOTOPhIE UMEIOT Pa3phIB B TOUKE X = 2:
ey X2—x-2
' X—2
2):y =tgrX,
X+2
yYy=""-—"—"—;
cos(x —2)
SII’](X—Z)’X>2
4):y = X—2 :
2,Xx<2

5|x -1

3. VYkaxwurte BeIMUMHY cKauka pyHKuuu Y = B TouKe paspbBa X =1.

4. OrmeTbTe PYHKIINU, HENPEPHIBHBIE HA BCEH YHCIOBOU MPSIMON:
1): y = X+ arcctgx;

2):y =5In(x-2);

3:y= m ;

4):y =~/5-3cosx.

X—3
5. 3anummTe BeNMMYMHY CKaduka QyHKUIuu Y = u B TOUKe pa3phiBa X = 3.
2(x—13)
3,x>0
6. 3anumuTe BEJINYMHY CKauka QyHKIuu Y = B TOUKE pa3phIBa.
2cosx,x<0
In(x+1),x>0
7. 3anuumnTe BeIMUYMHY cKauka QyHKuuu Y = ’ B Touke X =0.
X®—=2,x<0
8. YkaxuTe QyHKIMH, KOTOPHIE UMEIOT pasphiB B Touke X = 0:

1)y = sinx
'y_|cosx|’



_sin2x

2): :

)y X+2
sin X

py=——:

K
tgx

4):y=i.
X

9. OrmerbTe GQyHKINHU, HEMPEPHIBHBIC HA BCEH YMCIIOBOW TPSMOIA:

1):y =In(x? +1);
2):y =+/2-5in3x;
3):y=+/2+3C0SX;

4):y=In(x+1).

. 7TX
sin—,x>1
10. VkaxuTe BeIMUUHY cKauka QyHKUuUU Y = B Touke X =1.

X
COST,X<1

11. Vkaxure BeJIUUMHY cKauka QyHKIuU 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. Or™MerbTe PYHKIMH, HEIPEPHIBHBIE HA BCEW YHCIOBOM MPSIMOM:

. sinx.
2):y=+2-2%;
3y = CosX

T In(x®+2)°
By y= ctgz(x% + 2)

- X2+2

2
14. Vkaxwute BenuuuHy ckauka Gynkmuu Y = arctg — s rouxke X =0.

3
15. Vkaxwure BenuunHy ckauka Gpynkuun Y = 2arcctqg —s rouxe X =0.
X

IIpousBoaHasi. MOHOTOHHOCTb U BBINIYKJIOCTb.

1. Haiinure aGcuuccy Touku MakcumMyma GpyHkuun Y = x> —15x° +5.
X
2. HaiinuTe npon3BoaHYyI0 QyHKIUN Y = COST IN(1+ X) B Touxe X =0.

-1
3. Ilox xakum yriom kpusast Y = e — lnepecekaer ocw abeumcc?



4. IIpoBonOKY MIMHOM 12 CM COTHYJIM B BHJIE IPSMOYTOJIBHUKA . Y KOKUTE HAUOOJIBIITYIO
BO3MOKHYIO IUIOIIA/b IPAMOYTOIbLHUKA (B CM2).
5. YKaxuTe TOUYKH dKCTpeMyMa (DYHKIIUHU, €CITU U3BECTHO, YTO €€ MPOU3BOIHAS UMEET BH/I

y'(X) =5(x - 2)(x +1)°x>.
6. Haiinure Touku neperu6a gpynkimu Y = f(X), ecu ee Bropas npoussosnas umeer Buj
f7(x) = -3(x=1)2x3(x + 2).
7. Vkaxkute Haubosbllee 3HaueHne pyHkun Y = 3|X — 3| Ha OTpE3KE [2; 5] .
8. Haiinute BTOpyio npousoanyo oT Gynkuuu B Touke X =1, ecn y(X) = x2Inx.
9. HaituTe nepBylo npou3BoaHyto ot pynkuuu Y(X) = e'97* 5 rouke X =0.
10. Haiimmre Touku skctpemyma pynxmun Y (X) = |X| X2,
11. HaiiguTe nepByro Npou3BOAHYIO OT (PyHKIUU y(x) = Sin(ﬂ'XZ) B Touke X =1.
12. HaiiguTe nepByro Npou3BOAHYIO OT (PyHKIUU y(x) = (X2 - 3X)513 Touke X =1.
13. Haiiaure BTOpy!o npoussoanyo ot pyuxmuu Y(X) = sin(;rxz) B Touke X =1.
X

14. Haiinure Touky makcumyma pynkmun Y (X) = xe ™%,

15. Haiimure Touky muaumyma pyukuun Y(X) = ( x2 — 4X)5 .

AcuMnToThl rpadguka pyHKoum.

1. Boibepute acumnroTsl rpaduka pyHkuun Y = LZ .
X —
1):y=X
2:x=2; y=1
py=1
4):x=2; y=0.
x% +1
2. BeiGepute acuMnToThl rpaduka GyHkaun Y = 5
X —
1):y=X—-2
2):X=2; y=X+2
py=1
4):x=2; y=0.
X+2
3. BeiOepute acumnToTsl rpaduxa GyHkuuu Y = 2 1
X —_
1):y=X;
2):x=%1, y=0;
3):y=+1;

4):x=2; y=0.



4. Beibepure acUMITOTHI rpaduka GyHKIIHH
1):x=-1;

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

J:x=-1 y=1;

4):x=-1 y=0.

5. Boibepute acumnToThl rpaduka GpyHkuuun Yy

1):x=%2;
2):x=%2; y=0;
:x==%2; y=1;

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

6. Beibepute acuMnToTsl rpaduka GyHKIIUU

1):y=1;

2):Xx=-1;

3):y=-1;

4):x=-1 y=1.

7. Beibepute acumMnToThl rpaduka GyHKIUN
1):x=1;

2):y=1;

3):y=-1;

4): x=-1.

8. Bribepure acumMnToTsl rpaduka GyHKIUN
1):y=-2;

2:y=2;

3):x=0;

4):x =-1.

9. Beibepute acuMnToThl rpapuka GyHKIUU
1):y=-4;

2):y=0;

3):x=1;

4):x=log;4.

10. Beibepure acuMnToTsl rpaduka GyHKIun Yy =

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

X% +2
X+1

X
Yy = 2" —1u3 nepeuncieHHbIX HUKE:

-X
Yy =3 +1u3 nepeuncieHHbIX HIXKE:

—X
Y =2 + 2 u3 nepevncIeHHbIX HIKE:

X
Y = 3" — 4 u3 mepeuncIeHHBIX HUKE:

—2X

N3 IIEPCUUCIICHHBIX HUXKEC:



3:x=-1, y=0;
4H:x=-1 y=-1.

X
11. 3anummre acuMnToTsl rpadguka GyHKMu Yy = ——.

In x
1):y=X;
2):x=1;
:x=1 y=1;
4):x=1 y=0.
2
12. Ykaxure acuMnTOThl rpaduka GyHkuuun Yy = E .
1):x=1;
2):x=1, y=x+1;
J:x=1 y=1;
4):x=1, y=0.
i3
13. Ykaxute acumMnToThl rpaduka GpyHkiuun Y = 22
1):x=%2;
2):X=%2; y=X;
:x=12; y=1;
4):x=%2; y=0.
14. Ykaxure acuUMITOTHI rpaduka GyHKIuu Yy = X22X31
1): x ==1;
2):x=%1, y=2X;
:x=+1, y=1;
4):x=%1, y=0
15. Ykaxure acuMnToTsl rpaduka GyHkuuun Yy = ):23 X31
1):x==1;
2):x=%1, y=-3X;
:x==1, y=3;
4):x=11, y=X.
2 cemecTp

@DyHKIIUM MHOTUX NepeMeHHbIX. [Ipenen nmocjienoBaTeJJbHOCTH M Npeaes (PYHKIUH.
HenpepbiBHOCTH



1. Haiinure o6nacth onpenenenus pynkuun Z = arcsin(X + Yy). Beibepute oaun u3

MIEPEYUCIICHHBIX HUXKE OTBETOB.
1) MHOKECTBO TOYEK Ha KOOPAUHATHOH IIOCKOCTH OXY , JeXkKaluX B 0J0CE, OrPaHUYEHHON

npsambimu Y =—X+1u y=-X-1;

2) MHOKECTBO TOYEK Ha KOOPAMHATHOM MI0CKOCTH OXY , JIeKaluX B KBaJIpaTe

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

3) MHO>KECTBO TOYEK HAa KOOPAMHATHOH MIockocTu OXY , JIexKalUX B IOJIOCE, OTPAaHUYEHHOU
npssMbIMHU Y = —2X+1u y= —2X —l;

4) MHOXECTBO TOYEK Ha KOOPJMHATHOU IIOCKOCTH OXY , JexkalluX B I0JI0CE, OTPAHUYECHHOM
mpsamMbiMu Y =—X u Y =—-X—2;

5) MHO>KECTBO TOYEK HAa KOOPAMHATHOH MIockocTu OXY , JIexKalUX B IOJIOCE, OTPAaHUYEHHON

npsmbiMu Y =—2X+2 u Yy =—2X—2.

2. Haiiute o6macts onpenenenus gpynknun Z = In(4 — X2 — y2) . Beibepute oaun u3

MIePEUYMCIICHHBIX HI)KE OTBETOB.
1) MHOKECTBO TOYEK HAa KOOPAMHATHOM MI0CKOocTH OXY , JIeKaluX B KBaJgpaTe

{(xy)2<x<2-2<y<2};
2) MHOECTBO BHYTPEHHUX TOYEK HAa KOOPIUHATHOMN IIIOCKOCTH OXY , IPHHAIIEKAIHX KPYTy

paauyca 2 ¢ HEHTPOM B Hauaje KOOPAUHAT;
3) MHO>KECTBO TOYEK Ha KOOPAMHATHOH MIOCKOCTH OXY, JIeXKAILINX B KOJIBLIE

{(x, y)‘1< X2 +y% < 2} :
4) MHOXECTBO TOYEK Ha KOOPJMHATHOU IIOCKOCTH OXY , jexkalux B Mojaoce

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

5) MHOYECTBO TOYEK HA KOOPAMHATHOI MIIocKocTH OXY , exKanmx B Kpyre paauyca 1 ¢

HOCHTPOM B HA4YaJIC KOOPpAHUHAT.

3. Haiimure o6macts onpenenenus Gpyskuun Z = arcCoS(X — Y) . Bribepute oaus u3

MEPCUNCIICHHBIX HUKE OTBCTOB.
1) MHOX>KECTBO TOUYCK Ha KOOpHHHaTHOﬁ IIJIOCKOCTH Oxy , JCXKAIIHUX B ITIOJIOCC, OFpaHHqCHHOﬁ

mpsmeiva Y =—2X+1u y=-2X-1;
2) MHOX€ECTBO BHYTPEHHHX TOYEK HA KOOPJAMHATHOM IIIOCKOCTH OXY , IPHHAIICKAIIUX KPYTY

paguyca 2 ¢ HEHTPOM B Hauaje KOOPJUHAT;
3) MHOKECTBO TOYEK KOOPAUHATHOM IUIOCKOCTH OXY , IpUHAAIEKAIINX [10JI0CE, OTPaHUYEHHON

mpsmbimu Y =X+1u y=X-1;
4) MHOKECTBO TOUEK HA KOOPMHATHOM MIIOCKOCTH OXY , NIEXKAIIUX B TIOJIOCE, OTPAHMIEHHO

npsameiva Y =X u Y =X—2;



5) MHOXECTBO TOYEK Ha KOOPIMHATHOH IIocKocTH OXY , JeXkalyX B MOJ0CE, OrPaHUYEHHON

npsimbiva Y = —2X+2 u Yy =-2X—2.

2

4. Haitnure obsacth onpeneneHus GyHkouun Z = arcsin (l) . Beibepure onun u3
X

MNEPCUUCIICHHBIX HUKEC OTBCTOB.

1) MHOkKECTBO TOYEK HAa KOOPAUHATHOM MJIOCKOCTH OXY , IeXkKalux B 001aCTH {( X, y)‘ y < XZ} :

2) MHOKECTBO TOYEK Ha KOOPAMHATHOM IJI0CKOCTH OXY , JIeXalux B 001acTH

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

3) MHO>KECTBO TOYEK HAa KOOPAMHATHOH MockocTu OXY, Jiexkalux B 00J1acTH

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

4) ogHOCBSI3HAs 00JACTh HA KOOPJAMHATHOM IutockocT OXY, orpaHMYeHHast AByMsI TapabosiaMu

2 2 . o
Yy=X"u Y=-—X", nnpoxoasamuias yepe3 ocb OX ¢ BLIKOJIOTOH TOYKOH B HA4YaJI€ KOOPJAWHAT,

5) MHOXECTBO TOYEK Ha KOOPIUHATHOH I1ocKocTH OXY , Jexkalux B 001acTH

{(x, y)‘—1< y — Xx° <1}.

5. Haiigute obnacts onpenenenus pynkuun Z = alfCCOS \/ X2 + y2 -1. Bri6epute oquH u3

NEPCUUCIICHHBIX HUKE OTBETOB.

1) MHOKECTBO TOUYEK HA KOOPIMHATHON TockocTh OXY , nexarux B kpyre paguyca =1 c¢

HOCHTPOM B HA4YaJIC KOOPAWHAT,

2) MHOKECTBO TOYEK Ha KOOPJMHATHOW IuIockocT OXY , eskamux B Kpyre paguyca '=+2 ¢

LIEHTPOM B Hayajae KOOpAUHAT;
3) MHO>KECTBO TOYEK Ha KOOPAMHATHOM MIOCKOCTH OXY, JIeXkKalUX B KBaapaTe

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

4) MHOXECTBO TOYEK Ha KOOPJMHATHON IUIOCKOCTH OXY , Jeallux B KBaapare

{(X,y)‘—\/?< x<+2;—/2 < y<\/§};

5) MHO>XKECTBO TOYEK HAa KOOPAMHATHOH MocKkocTH OXY, JiexaluX B KOJIbIE, OTPaHUYEHHON

JBYMsl KOHIIEHTPHYECKMMH OKpYKHOCTsIMU paguyco '=1wu I = \/E C LIEHTPOM B Hauaje
KOOpJUHAT.

6. Haiimure npenen gpyskuun | (X, y) = (X2 + yz)sin B TOUKE (0;0) .

X° +y°

Yacruble mnpousBoanble. Iloanbni muddepenunan ¢Pynxkuun. IIpudankeHHbie
BBIYHCJICHHUSA C MOMOIULIO TU(pPepeHunaIa



1. Haitnure wactasie nponssomusie Z, (M), z) (M) dynxunn Z(X, y) =sin(nxy) s touxe
M (L;2) . B otsere 3amummre 2, (M)/m+ Z;(l\/l )/Tc

2. Haiinute nepBble YacTHBIC MPOU3BOIHBIE (PYHKIIUHU B YKa3aHHON TOYKE:

Z(X,y)zXze_xy,MO(Z;O).BOTBeTe 3aIUIINTE Z;((MO)+ Zg/(l\/lo).

3. HaiiuTe nepBble YacTHBIE TPOM3BOIHBIC (PYHKIIMU B YKa3aHHOW TOYKE:

z:y/\/;; P0(1;2).B0TB6T633,HI/ILHI/IT6 Z;((PO)+Z;(PO).

4. Haiigute nepBble YacTHbIE IPOU3BOIHBIE (PYHKIIMU B YKa3aHHOM TOUKE:
Z =arctg (xy); B (1;1). B orBere 3anummre Zj ( PO) + Z'y ( PO) .

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

7= e(x—l)y; B (1;1). B otBete 3anummTe Z;((PO) + Z;/ ( PO) )

6. 3amenss npupamienue GyHkunu auddepeHnnaioM, BEBIYUCIUTE TPUOIIKEHHO

(1,02)°(0,97)°.

7.3amMensis puparienue GyHKIuN 1uddepeHIaioM, BBIYUCIUTE TPUOTMKEHHO

\/(4,05)2 +(2,93)°.

8.3amenssa npupamenue GpyHkuun audpepentmanom, BeraucauTe npubmmkento 0, 97405

9. Onna cropona npsimoyromsanka d =10cwm, a npyras b = 24 cm. Kak usmenurcs auaronans
TIPSIMOYTONIBHUKA, €CITH CTOPOHY A yanuHUTh Ha 4 MM, a cropony D yxoporuts na 1vm.
Haiigute u 3anummre B cM BEIMUNHY U3MEHEHMSI TUArOHAJIN MPSIMOYTOJIbHUKA:

A) npubnmxeHHO ¢ moMoibio Auddepennnana; B) Tounyio ee Benu4uHy.

IIpousBoanasn cioxHoi pynkuuu. IIponsBoaHasi mo HanpaBJIeHHUIO U TPAIMEHT PYHKIUH

1.Haiinute B yka3aHHOH TOYKE MepBbIe YaCTHBIE MPOU3BOHBIE (PYHKIIUH, 3aJaHHOM HESBHO:

z3+3xyz +1=0,M0(0;1).B0TBeTe 3aIUIIINATE Z;((MO)+ Z;(MO).

2.HaiinuTe B yKka3zaHHOHM TOUYKE MEpBbIe YaCTHBIE IPOU3BOIHBIE (PYHKIINH, 33 JaHHON HESBHO:

xS + 2y3 +7° —-3xyz+2y—-3=0, Mo(l;l;Z). B oTBere 3amumuTe Z;((MO)+ Z'y(l\/lo).
2 + 2 .
3. Haiiaure npoussoauyio ¢pyskuun Z = IN——— no nanpasnennio | = (6;8) B Touxe

Xy
M(;2).



4. Haiimute npou3BOAHYI0 (QYHKIMH Z = X2 + XY + 2X + 2V, 10 HalpapJICHUIO | = (3;4) B
touke M (1;1).

5. TemnepaTypHoe€ 1oJie B JIUCTE MEeTalljla PacHpe/IesIeHO 10 yKa3aHHOMY 3aKOHY

T (X; y) =6X° — SY . Haiijure HauGobLIee 3HAYEHNE CKOPOCTH M3MEHEHHS TEMIIEPATYPBI

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

6. TemnepaTypHOe 1oJie B JINCTE METAJUIa PACIIPEICIICHO M0 YKa3aHHOMY 3aKOHY

T (X; y) = Xsin Tty . Haiigute HanOopliiee 3HaU€HUE CKOPOCTH U3MEHEHHUS TEMIIEPATyphI

J= |gradT (M 0)|B touke M (L;1) . B orsete ykaxure 3naucnue J /7.
7. TemnepaTypHOe 10JIE B JINCTE METAJLIA PACIPEIEIIEHO 10 YKa3aHHOMY 3aKOHY
T (X; y) = y2 — 2XY . Haiinute HanGonblee 3Ha9eHUE CKOPOCTH U3MEHEHHS TEMIIEPaTyphl
J =|gradT (M,)| & touxe M, (L1).

DJIEeMEHThI TEOPUH I10JIs1

1. BriGepute ypaBHeHHe KacaTesbHol miuockoctu k nosepxnoctu F(X;Y;2) =0 B yxazannoit
TOUYKE CPE/IX IEPEUNCIICHHBIX HUXKE:

Z= In(X2 + y2) ; (1;0; 0).
1) X+3y—-2z-2=0;
2) 2X—y+2z+1=0;
3) 2x+2y—-2z-1=0;
4) X+y—-2z-2=0;
5) 3X—y+2z2+2=0.

2. Buibepure ypasnenne Hopmanu k nosepxnoctd F(X;Y;2) =0 B ykasannoit Touke cpemu
TIepeUMCIEeHHbIX HUKE:

z =In(x* + y?); (1; 0: 0).
x-1 y+2 z-3,

1 ;

) 1 -2 3

2) x—2=y+1=z—1;
2 2 -1

3) x—2:y—1:z+2;
1 -2 2

2) x—1:y+2:i;
3 1 -2

5) x—3=y—1=z+1.
4 -2 1

3. Bpibepute ypaBHEHHE HOpPMAaJd K IOBEPXHOCTH F(X; Y, Z) =0 B ykaszaHHOli Touke cpeau

NEPCUUCIICHHBIX HUXKEC:

X2 — y2 — 7% =1; (3;2;2).



x-1 y-3 z+1

1) ;
2 1 —2
x-1 y+2 z+1
2) = = ;
-1 —2 1
X+2 y+2 z-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. Buibepute ypaBHeHMe KacaTenbHOM miockoctu k nosepxnoctu F(X;Y;2) =0 B ykazaunoii

TOYKEC CpCAU MCPCUUCIICHHBIX HHUKC:

X2 — y2 — 7% =1; (3;2;2).

1) X+2y+2=2,

2) X+2y—-32=3,
3 2Xx+y—-2=2,
4) x—-3y+2=3,

5) 3x—2y—-2z=1.

5. Boibepure ypaBHeHHE HOpMalld K MOBEPXHOCTH F(X; Y, Z) =0 B ykasaHHoli TouKe cpeau

MEPCUNCIICHHBIX HUXKE:

z=x2-2xy+y?—x+2y: (L1 1)

X-3 y-2 1-2

1)

-3 2 2
2)x—2:y+2:z—3;
1 —2 2
3)x—lzy—lzz—l;
-1 2 -1
X—2 y-1 z+2
—2 -1 3
gX=2_y+l_z
4 1 -3

6. BoiGepurte ypaBHEHHE KacaTelbHOU MIIOCKOCTH K noBepxHocTh F (X; Y, Z) =0 B ykasauuoii

TOYKEC CpCAU MCPCUUCIICHHBIX HUXKC:
z=x%2=2xy+ Y% —X+2y: (L 1; 1).
1) Xx—2y+1z=0,



2) 3x—y-—-22=2,

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

JIOKAJbHBIN U I100J1bHBIN IKCTPEMYMBI

1. Haiinute TouKy nokansHoro muaumyma M (X,;Y,) dynxumn f(X;y) = x> —2Xx+2y*.B

OTBETE YKAXHUTE CyMMy X, + Y.

2. Haiimure TOUKy joKanbHoro MuauMyma M (XO; yo) GyHKIIUN

f(X;y)=2x*+y® +4X -2y +5. B otBere ykaxure cymmy Xo + ¥o-

3. Haiizure Touky nokanbHoro makcamyma M (X,;Y,) dynxman f(X;y) =—4x" —y* +4y

. B otBere ykaxute cymmy X, + Y, .

4. HaiiguTe yclnoBHbIE SKCTpeMyMbl GyHKIuH Z = X+ 2Y npu yciosuu x* + y2 =5.

5. Haiiyure nHauGonbiuee 3nauenne Gpynkmuu Z =1+ X+ 2Y B 1-o0ii ueTBeptn

(x>0,y>0).

HeonpeneeHnblii HHTErpaJl, MeTobI MHTErPUPOBAHHSI.

1.0npenemute pynkmuto f (X), ans koropoit F(X) = f(X), rne F(X) -nepsoo6pasuas or
by T (X)

1):c-e*;

2) Inx;

3) ¢ SinX:

4) COSX.

2. HaiiguTe unTerpan j(sin X —CO0S X)2 dx.
1):C0S2X +C;
2):sin2X+¢C;
1
3):x+§c032x+c;
4):5IN2X +COS2X +C.
3. Haiinure unTerpan ICOS(Z —X)dx .

1):2X—SINX+C;
2):cos(X—2) +cC;
3):28INX+C;

4):sin(x—2) +cC.

4. Haiiqure uHTerpat I COS2XdX .



1):=sin2X+cC;
2):2SinX+C;
3):—2C0SX +C;

4):%sin 2X+C.

5. Haiimute uHTErpan J‘2X+ldX )

1): %2 4 ¢,
x+1

2): +C;

In2

3):2"In2+c;
2X
4).—+C.
In2
x-1

6. Haiiqute nnrerpan I(—ZJ dx.
X

1):In|x|—x—12+c;

2):In|x-1+c;
3):(x—1)In|x|+c;

4):£In|x|+c.
X

7. Haiiute nHTErpan IX(X + 1)5dX :
7 6

8. Haiinute unterpan j X(X — 1)4 dx.

6
1):—(X_1) +C;
6
x(x—1)°
5
6 5
3):(X_1) +(X_1) +C;
6 5

2):

+C;




2 5
4):—X (x-1) +C

5

9. Haiiture uHTerpa I X(X— 1)10 dx.

12 11
1): G C S

12 11

12
2):M+C

3):

4):

X2 (x—1)™

12

2(v 1\l
X“(x-1) e

11

+cC.
2

10. Ykaxxute BepHbIE YTBEPK/ICHUS U3 IPUBEIECHHBIX HIXKE:

2):e
3):

1): [

[In xzdx:2jln|x dx
~x—2\/§sinx

sin x? - 2xdx = jsin x2d (x2) ;

cmt F(X) = f(X), re F(X)-nepoobpasuas or pyuxmmu f (X), 1o f(X) =ce”;

4):

X dx:fxdx—zfsinxdx.

11. Ykaxnute BepHbIE YTBEPKIACHUS U3 IPUBEICHHBIX HUXKE:

1):

2): [

'sin\/§ -2XdX = jsin &dx . j2xdx :

(cosx —sin x)dx = jdx—jsin 2xdx ;

3):

[61n3/xdx = 2j|nxdx

4): ectu F(X) = f(X), rne F(X)-nepsoo6pasuas or pynkuun f(X), 1o F(X)=InX.

12. Ykaxxute BepHbIE YTBEPK/ICHUS U3 IPUBEICHHBIX HIXKE:

1):

3):|

. 1
In\/§dx=EJ‘In Xdx:

2): [

2xdx = x% +4;
(smx+1) dx = Ism xdx+j25|nxdx+J.dx

4): IZJ_dx Ide I\/_dx

13. ®dyukmms T (X) nmeer npomssoguyro f'(X) = X +1. Vkaxure, kakue u3 npuBeIeHHbIX

Himke Gynkmuit MoryT cunrtathes pynkmueit T (X) :

2

1):X—+x+2;
2

X+1,

2): (—)



X2
3):—+X;
2

2
o D,
2

14. YkaxuTte BEpHbIC YTBEPKICHUS U3 TPUBEICHHBIX HIXKE:

1); J'x‘lodx - —X—lg +c

2): J‘SZXdX:£+3;
In9
3. 5X+l_5 4

x+1  x+1'
4): jcos(x—l)dx:—sin(l—x)+c.

15. Ykakute BepHbIC YTBEP)KACHHS U3 IIPUBEICHHBIX HIDKE!

1): [ (2°° -16V/X)dx = 8[ [2*dx-| xdx] :

2): I(cosx +sinx)2dx = .fdx + .[sin 2xdx;

3): ecmu F (X) - mepBoo6pasnas ot ¢pynxuuun f (X), o |:F (x) - X2:| - epBooOpa3Has oT

GyHKIIN [ f(x)— ZX] :
4): ecniu Fl(X) u bk (X) - mBe mepBooOGpasmbie 0T oxHO PyrKIMH f(X) Tak, uTo
F1(X) =2F,(x), 0 f(x)=0.

Onpenenennsblii uHTErpat, popmyaa Herorona-JleiOnnna.

1. Brruuciaure u 3anumnmmre 3HAUEHUE HHTCIrpaia
4

j 7(x—3)%dx.

2

4
2. BpluucuTe U 3aIUIINTE 3HAYCHUE UHTErpaa jg(X - 3)8 dx.

2
3. BeruucnuTe v 3anUIINTE 3HAYCHUE HHTCIrpajia

4
j 10(x —3)°dx.

2

4. BeluncnauTe U 3alUIIATE 3HAYCHUE UHTErpajia

2
Jo(x—1)Pax.
0



6. BelunciuTe ¥ 3aUIIATEe 3HAUCHHUC HHTCIrpajia

2
.f(x—l)lldx.
0

7. Beruucnure U 3alMIIATe 3HAYCHHUE HHTCTpaia
8. BerunciauTe U 3aIMIITATE 3HAYCHHUE HHTCIpaia

9. Beruucimre U 3alMIIATE 3HAYCHHUE HHTCIpaia

10. Beruucnure uHTErpa:

T

2
j(x+ 2)sin xdx.
0

11. Beruuciure UHTETpa:

(x— %) Cos xdx.

o — Ny

12. Beruuciure UHTETpa:

T
j X COS XdXx .
0

13. Beluncnure uHTErpa:

3

2
I (Xx+1)sinxdx.
0

14. Beriuncnure uHTErpat:

T

2
_[xsin xdx .
0

15. Beiuncnure uHTErpat:

0
j (x—1)sin xdx.

2

IIpunoskenus onpeaeileHHOro HHTerpaJa.

2
5. BolunciuTe U 3aMuIIKMTE 3HAYEHUE UHTETPAIA Il 1(x —1)10 dx.
0

3
(x—2)°dx.
1
3
11(x — 2)*dx.
1
5
7(x—4)%dx.

3

1. Haiiaurte mwiomans S (QUrypbl, OrpaHUYEHHON JTMHUAMM:



y=+2-X; y= JX; y =0. B otBete ykakure 3HaueHne 3S .

. Halinure nnomans S (urypsl, orpaHM4eHHON JTMHUAMMU:

y=+48-X; y= JX; y =0. B oTBeTe ykaxute 3HaueHne 3S .
. 3anMmmTe 3HAYEHHE TIOMAMH S (PHUIYPBI, OTPAHMYEHHON JIMHUAMMY:
y=+18-x; y=+/x; y=0.

. Haiiure nuomans S Qurypsl, orpaHi4eHHON JTMHUSAMU:

y=x?; y=1.B orsere ykaxure 3Haueue 35 .

. Halinure nnomans S (urypsl, orpaHM4eHHON JTMHUAMMU:

y =X, y=4.B orsere ykaxure 3Hauenue 35 .

. Haiinure miomanp S burypbl, OrpaHU4eHHON JINHUSAMHU:

y = X2 +1; Yy = 2. B oTBeTe yKaKuTe 3HA4EHHE 3O .

. Haiinure miomanp S burypsl, OrpaHU4eHHOMN JIMHUSAMHU:

y= X2; Yy = 2X . B oTBeTe ykaxuTe 3Ha4eHUE 3S .

. Haiinure miomanp S burypbl, OrpaHU4eHHON JIMHUSAMHU:

y= X2; Yy =—2X. B oTBeTe yKa)kuTe 3HAYEHHE 3O .

. Haiinure miomanp S burypbl, OrpaHU4eHHON JIMHUSAMHU:

y=4- X2; y =0. B otBerte ykaxuTe 3HaueHne 3S .

10. Haiigure mwiomans S QUryphl, OrpaHUYEHHOM JTMHUSIMH:
y = X2 —1; y =0. B orBete ykakure 3naueHue 39S .

11. Haiigure miomans S QUryphl, OrpaHUYEHHOM TMHUSIMH:
y = —x?; Yy = 2X. B OTBeTE yKaXHTe 3HAYCHUE 3O .

12. HaiinuTe miiomaas TpeyrojibHUKa, 00pa30BaHHOTO MPSIMON
. 3x—4y=12 c ocamu koopauHar.

13. Haiiaure niomae TpeyroiabHUKA, 00pa30BaHHOTO MPSMOM
I: X+2y—-4=0 cocamu koopauHar.

14. Haiinure niomae TpeyroiabHUKa, 00pa30BaHHOTO MPSMOM
I: x—3y+6=0 cocamu koopunar.

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

HecoOcTBeHHBI HHTErpaJl.

o0
dx
1. BelunciuTte HecoOCTBEHHBIN UHTErPall ¢ OECKOHEUHBIMH MpeieaaMu J = J > . B otBere
1+ X
—00
1
yKaKUTe 3HAUeHHe — J .
T

g dx
7l1+X%°

[ee}
2. BbluncuTe HECOOCTBEHHBIN HHTETPAJ ¢ GECKOHEYHBIM IpeeioM J = J.

0
3. Beruncnure HeCOOCTBEHHBIN MHTErpall ¢ OECKOHEYHBIM MPEIETIOM

T dx
J = I ——— - B otBere ykaxure sHauenue 4J .
1 B3+ Xx)



4. BeruricnuTe HECOOCTBEHHBIN MHTETPAI C OECKOHEUHBIM MPEACIIOM
o0
J‘ dx
—
> XIn® X
5. Beraucnute HecoOOCTBEHHBIN HHTErpal ¢ OECKOHEYHBIM MIPEICIIOM
o0
dx
— -
1 X
6. Beruncnnte HecoOCTBEHHBIN HHTErpai ¢ 6ECKOHEYHBIM MPEIETIOM

7 2dx
—.
X

7. Beruucnute HeCOOCTBEHHBIN HHTETPAl ¢ OECKOHEUYHBIM MTPEACIIOM
0
—X
J = I e “dx
8. Beruncnure HecCOOCTBEHHBIN HHTETpall ¢ OECKOHEYHBIM MPEIETIOM

—2X
J= .[e dX . B oTsere ykaxure 3Hauenue 2J .
0
9. Beruncnute HecOOCTBEHHBIN HHTErpail OT HEOrPAaHUYEHHON (PYHKIIMU

2

dx
= J-— . B oTBeTe ykaxkute 3HaueHne — J .
0 \/1— X2 T

10. BHqHCJmTe HECOOCTBEHHBIH MHTErpall OT HEOTPAHMUYEHHOH GyHKIIUN
J- I 2dX

11. qunanTe HECOOCTBEHHBI MHTETpaJl OT HEOTPaHUUEHHOU (PyHKINUN
] _Jl- dx
= O \/;
12. Boruucnure HecOOCTBEHHBIN HHTETpajl OT HEOTPAHUYEHHOW (PYHKIIMU
~ .l[ 20l
= 0 Q/]j _
13. Beiuucnure HeCOOCTBEHHBI MHTETPaJl OT HEOTPaHUUEHHOU (PyHKIIUN
j_ ”J/~2 cos xdx
3 Jsinx

14. BBI‘{I/ICJ'II/ITC HECOOCTBEHHBIH MHTErpaa OT HEOTPAHUUEHHOH (yHKIUH
xdx
J= . B otBete ykaxkute 3HaueHune 3J .

15. BLIchnHTe HECOOCTBEHHBIH HHTETpal ¢ OECKOHEYHBIM IPEEIOM UHTETPUPOBAHUS
T 2dx

3
| X+ X

. B oTBeTe ykakure 3HaueHnE 3J .



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

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

Haiiaure u 3anummTe ee cymmy.
2. [Tonb3ysich OJTHUM U3 TIPU3HAKOB CXOJAUMOCTH, YOSIUTECh B CXOUMOCTH YHCIOBOTO Psiaa

5 13 35 2" +3"
—t—F ..
6 36 216 6"

Haitgure u 3anumure ee cymmy.
3. [Tonp3ysch OIHUM U3 IPU3HAKOB CXOAMMOCTH, YOAUTECH B CXOJUMOCTH YHCIOBOTO psiaa

4 4 4 4
+ + 4+t +
4x5 5x6 6x7  (n+3)(n+4)

HaiinuTe 1 3anummuTe ee cymmy.
4. Ilonp3ysich OTHUM U3 IPU3HAKOB CXOJAMMOCTH, YOEIUTECHh B CXOJMMOCTH YUCIIOBOTO psJa

! + : + : ot ———
Ix2 2x3 3x4 n(n+1)

Haitgure n 3anumure ee cymmy.
5. [Tonb3ysch OTHUM U3 TPU3HAKOB CXOAUMOCTH, YOIUTECh B CXOJIMMOCTH YHCIOBOTO psiaa

B S
1x4 4x7 " (3n-2)(3n+1)

Haiinure u 3anummure ee cymmy.
6. Haiiure u 3anmummre CyMMY YUCIIOBOTO psija

1 9 27 3"
Sttt —+
2 36 216 6"
+:1.0

7. Halinute U 3anMIINTE CyMMY YHCJIOBOTO psijia

2 4 2"
1+—+—+...+—+....
3 9

3n

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

1)Zl+0032n 2)232):+; Z( j

9. 3aHI/IH_II/IT € IIOCJICOBATCIIBHO HOMepa BCEX CXOOAIINXCsA p}II[OB M3 9ucjia HpI/IBe,[[CHHLIX HHNIXKC:
0 n 0 2 0
1 1+cos“n 2
DY
n=1 n=1 n n=1 n

10. 3anumure MMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIUXCA PAJA0OB U3 YK CJIa IPUBCICHHBIX
HHWXKE:

M\ &2 &
1 =2 -3)) 2"
DIHEDIERE)

11. 3anumuTe moCiIeI0BaTEIFHO HOMEPA BCEX CXOSAIIUXCS PSIIOB U3 YHUCTIA IPUBEACHHBIX
HIDKE:

+...

+ ...




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

12 3aHI/IH_II/ITe IMOCJICA0BATCIIBHO HOMEPA BCEX CXOMAIINUXCA PAA0B U3 YKClia IIPUBEACHHBIX
HUWXKC:

2n
3 cos® n +7 In n
1)2 2)2 3y nn
! = N
13 3al‘II/IH_II/ITe IIOCJICJOBATCIIBHO HOMepa BCEX CXOOAIINXCA pSI,I[OB N3 9uciia l'IpI/IBe,I[eHHBIX
HHIXKC:

1)2 2)23'”2 )Z()

14 38.1'II/IH_II/ITC MMOCJICAOBATCIbHO HOMEpPA BCCX CXOAMMNXCA PAAOB U3 YK Clid ITPHUBCACHHBIX
HUWXKCE:

1)2%?1;2)2n(\/n2 L2 n);3)2(§)2” .

15. 3anumiure MMOCJICAOBATCIbHO HOMEPA BCCX CXOAMNXCA PAAOB U3 YKCila ITPHUBCACHHDBIX
HUWXKCE:

1)2( ) 2)2 5*”) 3)2 cos,H

16. 3anummre nociae0BaTEIbHO H0Mepa BCEX CXOJSALIUXCA PSAAOB U3 YUCIIAa IPUBEIEHHBIX
HUXKE:

1)2 n+2 2)i 3)22“

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

1)2 2n+3 2)Z;smnn +1 3)2

18 38.1'II/II_I_II/ITC MOCJICA0OBATCIIBHO HOMepa BCCX CXOIAIMIUXCA PAAOB U3 YK CJIAa TPUBCICHHBIX
HUWXKE:

sin® n +5 arctgn
1)2 2)2 ) el
12" a3
19. 3aHI/IH_II/ITe MMOCJICAOBATCIIBHO HOMCPA BCCX CXOMAIIUXCA PAJA0OB U3 YK CJIa IPUBCICHHBIX
HUXKCEC:

1)Z(m n); 2)24 sin2n 3)21;]%/\[

20 3aHI/II_I_II/ITC MMOCJICAOBATCIIBHO HOMCPA BCCX CXOIAIIUXCA PAAOB U3 YU CJIAa TPHUBCICHHBIX
HHWXKE:

1)2 cos3n 2)2 5" B)i(\/n“ +3-n?).
! n=1

CreneHHble pAAbl M NPUOJIMKEeHHbIe BbIYMCICHUS 3HAYeHNIT (PyHKIMI U onpeaeTeHHbIX
HHTErpajioB



1. CKOJBbKO HYKHO B3Th WIECHOB pAJia

NG X"

X
Y=l =+ —+.+—+..
1 21 n!

o -1
yTOOBI HAWTH YnCciIo € ~ ¢ TouHocThIo 70 0,017

2. CKOJIbKO HYKHO B3SITh YWICHOB psijia

X X X"
Y=l =+ o+ —+.
1 21 n!

YTOOBI HAUTH YUCIIO e‘]/ ¢ ToyHOCTHIO 10 0,017

3. CKOJIBKO HYKHO B35Th WICHOB psiia
2

X X"
INA+X)=X——+...+(-D)" T2+,

2 n
4T06BI HaliTH uncio IN2 ¢ TouHocThIO 10 0,01?

4. CKOJIBKO HYXXHO B34Tb WICHOB pAa
3 2n-1
XX X
sinx=———+...+(-)"*?
T @n-11 "

uT06s! HaliTh uncio SIN0.5 ¢ rounocThio 10 0,01?

5. CKOIIbKO HYXKHO B35ITh YJICHOB psia
2 4 2n

cosx:l—x—+X—+...+(—1)n +
21 41 (2n)!

4T06b! HaliTu yncno C0S0.5 ¢ Tounoctsio 10 0,01%¢ 6. Haiinurte paauyc cXoAuMOCTH

n
CTCIICHHOTO psja Z X
n=1
0 Xn
7. HaiimuTe paguyc CXOIMMOCTH CTEIICHHOTO psijia Z o
h-ihn-2
o0

8. HaiinnTe paguyc cXOIMMOCTH CTENIEHHOTO PSAAa Z—( )

n+12

o0
o ng,n
9. Haiinure pamznyc cXoauMOCTH R crenennoro psana 23 X" . B oTBeTe yKaxkxuTe 3HaUEHUE
n=1

-1
10. HaiimuTe pamuyc CXOIUMOCTH CTEIICHHOTO psijia E L
n
n=1

(x=3)"
11. Haitgute paguyc cXOIUMOCTH CTEIIEHHOTO psifa Z o
n=1 n-



12. HaiinuTe paguyc CXOIMMOCTH CTEIICHHOTO psijia Z
y (x+3)
13. HaiinuTe paguyc cXOIMMOCTH CTEIICHHOT'O psia Z—z
y (x=2)
14. HaiinuTe paguyc cXOIMMOCTH CTEIIEHHOTO psijia Z—
15. HaiinuTe paguyc cXOIMMOCTH CTEIIEHHOTO psijia Z

. (2x — 7)
16. Haiigute paanyc cX0AUMOCTH CTEIIEHHOTO psiaa Z

n
X

17. HalimuTe pagnyc CXOOUMOCTH CTETICHHOTO psjia Z ( 22n)

n=1

18. Hcnons3yst pasioxkenne GpyHkuun € B psiy MakiopeHa, BhIYUCIUTE IPUOIMKCHHO e te
tounocteio 1o A =0.01.

19. Vicnions3ys pasnoxkenue GyHkuuu COS X B psag MakaopeHa, BBIYMCIMTE IPUOIMKEHHO
coSlc rounocteio 1o A =0.01.

20. Vicnonb3ys Tabmuunoe pasnoxenne Gpynxiun (L+ X)% B psx Maxsiopena, Beraucinte

IpUOJINKEHHO \/ﬁ ¢ tounocteio 1o A =0.001.

21. Vicnons3ys tabmuusoe pasnoxenne dyukun (L+ X)% B psa Maknopena, Beramciure

HpI/I6J'II/I)K€HHO \/3 30 C TOYHOCTBIO 1O A = 0001

22. Vicnonw3ys Tabmuunoe pasnoxenne Gpynxiun (L+ X)% B psx Maxsiopena, Beraucimte

IpUOJINKEHHO \/ﬂ ¢ tounocteio 1o A =0.001.

23. PaznoxuB MOABHTErpANTBHYIO (QYHKITHIO B psii MakiIopeHa, BRIYACIATE TIPUOIMKEHHO

1
2
HHTerpanIe *"dX ¢ Tounoctsio 1o A =0.0001.
0
24. Pa3NioxuB MOABIHTErPATBHYIO (PYHKIMIO B psijil MakIopeHa, BHIYMCIIUTE PUOIHKEHHO
0.5
dx
MHTErpa J- Y ¢ tounocteio 1o A =0.001.
+ X

25. PaznoxuB MOABHTErPANTBHYIO (DYHKITHIO B psii MakiIOpeHa, BRIYACIATE TIPUOIMKEHHO
0.25

MHTErpaJl I In(1+ &)dx ¢ tounocteio 1o A =0.001,



J/{BOHOI HHTErpaa

1. Berunciute 1BOMHON MHTETpal

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

2. Beruucnute 1BOWHON MHTErpasl

H(x2 +y? +2)dxdy, D={(x;y)|2<x<4,0<y<3}
D

3. Berunciaure ABOMHOM UHTETpa

JI(X+ y)dxdy, rre D —MHOXeCTBO TOYEK IUIOCKOCTH, OIPAHUYEHHOE JIMHUAMU
D

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

”4xydxd Y,rae D —MHOk€ECTBO TOYEK MJIOCKOCTU, OFPAaHUUYEHHOE MPSIMBIMU

D
X=1Ly=xYy=3X.
5. Beruucaure nBOMHON HHTErpal

—X
IIZY dxdy,rne D —MHOXKeCTBO TOYEK  IUIOCKOCTH, OTPAHMYEHHOE  MPSAMBIMH
D

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

6. Beraucnure qBOMHON MHTETpa

”. Xy dxdy, rae D —~MHOKECTBO TOUEK MIOCKOCTH, OTPAHMYEHHOE JTHHUAMHY
D

y=0y=1-x°.

7. Beraucinte 1BOMHON UHTETpa:

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

D
X=-1x=2,y=x+2,y=x".
8. Beruncnure ABOWHOW MHTETpalL, IEPEXO0/1s K MOSPHBIM KOOPANHATAM:

J= ” (4x% +4y? +6)dxdy, rre D =((x;y): x* + y2 <1).
D

B oTBeTe yKaxuTe 3Hauenue J /7 .
9. Beruncnute ABOWHOW MHTETPAIL, TIEPEXO0/s K MOSPHBIM KOOPAWHATAM:

J :J[;[(&/xz +y% —2)dxdy, rre D =((x;y): x? + y? <4).

B otBeTe yKaxute 3Hauenue J /77 .

Ipunoxenus 1BOMHOIO HHTEIrPaJia

1. Haiigute CYMMY KOOPAHUHAT HNCHTPA TAKECTU OAHOPOAHOI'O TPCYIrOJIbHUKA, OTPAHUYCHHOT'O
MMPSAMBIMHU:

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



2. Beruucnute opauHaTy Y, LEHTPa TSKECTH OXHOPOAHOM MIIACTHHBI, 3aHMMAKOLIEH BEPXHIOK

IIOJIOBUHY KpyTa: X2 + y2 <25, (y 2> 0) . B oTBeTe ykaxure 3sHauenue 377 Yo-

3. Brrumciure opauHary Y, LEHTpa TSKECTH OJHOPOAHOM IIIACTHHEI, 3aHMMAIOILEH BEPXHIOKO

[IOJIOBUHY Kpyra: X2 + y2 <9,(y >0). B orsere ykaxure 3HaueHHE 7Y -

4. BpluuCIHMTE OPAUHATY Y, LEHTPA TSHKECTH OJHOPOJHOM IIIACTHHBI, 3aHMMAOLIEH BEPXHIOKO

IOJIOBHHY KpPYTa: X2 + y2 <4,(y 20) . B orsere ykaxure 3uauenue 37Y.

5. Berumciure MOMEHT uHepLun J oy KBaJpara co CTOPOHOI 8 = 2 OTHOCHTENIBHO OCH,
IPOXOoJAIIEel uepes ero BeplUIMHy NEePIEHAUKYIIPHO K IIIOCKOCTH KBaapaTa. B oTBeTe ykaxure
snaueHne 3J¢ .

6. Berauciute MOMEHT HHEPIUK OJHOPOAHON MIACTHHEI B ()OPME IIPAMOYTOIbHHUKA,
orpannuennoro npsmeiva X =0,X =2,y =0, Yy =3 orHocuTensHo Hayana KOOpMHAT.

7. Beluuciute MOMEHT MHEpLHH J (g OJHOPO/IHOM IUIACTUHEI B JOPME IPSIMOYTOIbHUKA,
orpanudennoro npameivu X =0, X =1, y= 0, y= 2 OTHOCHUTENILHO Havaaa KoopauHar. B

OTBETEe yKaKuTe 3Ha4eHne 3J .

8. BbIYMCINTE MOMEHT HHEPLUH OTHOCUTENILHO OCH X JIJIsl OIHOPO/IHOM MIACTUHBI B (JOpME
TPEYroJbHUKA, 00pa3oBaHHOro npsameiMd X + Y =2, X =2,y = 2. [IpeacraBbre 4epTeK.

9. Beraucaue MOMEHT MHEpIHH J (o KBaJpara co CTOPOHOM 8 = 2 OTHOCHTENBHO OCH,
NpoxoJsieil uepes ero BepluInHy NepHeHAUKYIIpPHO K IIOCKOCTH KBajpaTa. B oTBeTe yKkaxuTe
3HaueHne 3Jg .

Kpusosmneiinbiii uaTerpan. @opmyJa I'puna (o cBA3H KPUBOJIHHEHHOTO U
ABOMHOI0 MHTEIPAJIOB).

[Ipumensist popmyny ['puHa, BeIuMCINTE HHTETpA

1.
J Uj—xzydx +xy’dy mo oxpyxnoctu C:X* +y? =4,
C

J/7.

npo6eraeM017I IMpOTHUB X044 4acoBOH CTPCJIKH. B otBere 3anumuTe

2. HaiinuTe KpuBONMHeHHbIH HHTerpan ot BektopHoro nons F (X;Y) Baoms kpusoit

L(t) B nanpasnennn Bospacranus napamerpa t:
Fy)=(y;x+Yy); L:x=t,y=t,0<t<1.
3. Haiinure KpUBOJMHEHHBIH MHTErpajl OT BEKTOPHOIO IIOJIA |E(X; y) Baomb
kpueoit  L(t) B mampasmemmm Bospactamms mapamerpa  t:F (X y)=(X;y%);
L:x=t3y=t,0<t<l.

4. HaiimuTe KpuUBONMHEHHBIH uHTerpan oT BekTopHoro mons F(X;Y) Bmons
kpusoii  L(t) B manpaenemum Bospacramms mapamerpa U:F(X; y):(x;yz);

L:x=t y=t30<t<l.



5. Haiimute KpuBOnmHEiHEI wHTerpan or BekToproro mons F(X;Yy) Bpoms

kpusoit L(t) B manpasnenuu Bospacranus napamerpa 1 :

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

6. Haiinute KkpuBONMHEiHHBIH wHTerpan oT BekToproro mons F(X;Yy) Bpoms

kpusoit L(t) B mnampasnenun Bospacramus mnapamerpa {: F(x;y)=(x;y?);

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

7. BpruncianTe KpUBOJIMHEWHBIN UHTErpaj
.[ 2xydx — x2dy
Loa

BJIOJIb MIPSIMOM LO > BBIXOJAILEH U3 Hayajla KOOpAUHAT @) (0; 0) U 3aKaHYMBAIOIIEHCS

B TOUKE A(Z;l).

8. BeruncnuTe KpUBOJIMHEWHBINH HHTETPa
.[ 2xydx — x2dy
Loa
BJI0JIb TapaboJIbI Lo A > OCBIO CHMMETPUU KOTOPO# sBjsgerca QY ,

BBIXOJIIIEH U3 Hayasia KOOPAMHAT @) (0; 0) 1 3aKaHYHUBAIONICHCS B TOYKE A(Z;l) .

9. BeruncnuTe KpUBOJIMHEWHBIH HHTETPa
.[ 2xydx — x2dy
Loa
BJIOJIb TapaboJIbI L3 , OCbI0O CHMMETPHUHU KOTOPOH siBysieTcs OX,

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

10. Beruucnute KpUBOJUHEWHBIN HHTETpal
I 2xydx — x*dy
Loa

Baonb gomanoit L, = Log,, (rne B (2; 0) ),

BBIXO/AIIEH U3 Hauana koopaunat O (0; 0) W 3aKaHYMBAIOMICHCS B TOUKE A(Z;l) .

11. BeruncnuTte KpUBOJUHEHHBIA HHTETpa
_[ 2xydx — x2dy
Loa

Broub nomanoit Ly = L, , (tne C (0;1)),

BBIXOJIAIIEH U3 Hauana koopauHat O (0; 0) U 3aKaHYHMBAIOIICHCS 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) U 3aKaHYMBAIOIIMXCS B TOUKE A(Z;l) :
a) mpsivmoit Ly = L, ;

6) mapa6ounst L, , ocbro cummerpun xoropoii ssistercst QY ;
B) mapaboist L, ocbro cuMmerpun KOTOpOi siBisiercst OX ;

r) ntomauoit L, = Lyg,, rue B (2; 0) :

n) nomanoit Ly =Ly, , rne C (O;l).

Bonpocs! 1J1s1 IOATOTOBKHU K 9K3aMEHY
IlepBbIii cemecTp

1. OCHOBHBIE IOHATHS U CUMBOJIBI U3 TEOPUH MHOKECTB.

2. Onepanny HaJ MHOXKECTBAMHU.

3. [TonstTue GyHKUIUU.

4. Cynepnosunus pynkuuii. ToxxaecTBeHHas u oopaTHas Gpynkmun. Cymma u
npousBeaeHue 1ByX pyHkuuil. ['paduk GyHKINN HA KOOPAUHATHOM MJIOCKOCTH.

S. Knaccudukanus GyHkimii.

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

7. OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE YUCIIOBbIE MHOXKeCTBA. Hanmensnii u
HauOOIBIINN JIEMEHTHI YHCIOBOTO MHOXKECTBA.

8. [TonsTHe yncnoBoit nocieaoBaTenbHOCTH. Kiaccudukanus 4ncinoBbix
IIOCJIEIOBATEILHOCTEM.

9. Apudmerndeckne 1eHCTBUS HAJ YUCIOBBIMU MOCIIEI0BATEIbHOCTSIMU.

10. BeckoneuHo Majkie 1 OOJIBIINE YHCIIOBBIE IOCIE0BATSILHOCTH, NX CBOMCTBA.

11. [TonsTHe npenena YNCIOBOM MOCIEN0BATEIIBHOCTH, TPH PAaBHOCHIIBHBIX

onpeaciicHrud npeacia, uX CUMBOJIMYECKaA 3allUCh. CXOHHHII/IGCH " pacxodgmuecsd
noCICaA0BAaTCIbHOCTH.

12. CBoiicTBa CXOIIIINXCS YHUCIOBEIX ITOCIEA0BATEILHOCTEMN.
13. CxoauMocCTh U pacXoJIMMOCTh MOHOTOHHBIX IOCJEI0BATENLHOCTEN.
14. CX0IMMOCTh M PacXOJIUMOCTh MOCJIEI0BATETLHOCTEMN.
15. JIuckpeTHBII BapuaHT MEePBOro 3aMevyaTesIbHOTO Mpe/ena:
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16. JIMCKpEeTHBIH BapHAHT BTOPOTO 3aMedarenbHoro mpegena: lim | 1+ E =€
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17. [Tonsarue o pyHaaMeHTanpHON nocnenosarenbHoctu. Kpurepuit Komm.
18. Heonpenenénnoctu. OCHOBHbBIE MPUEMBI BHIYMCIIEHUS TIPEIEIIOB.
19. ITocnenoBarenbHOCTh BIOKEHHBIX OTPE3KOB, TEOPEMA O CYIIECTBOBAHUNU
€IUHCTBEHHOU
TOYKH, IPUHAJIEKALIEN BCEM OTPE3KaM.
20. beckoneuno manwie u 6onpiue GyHkiuu B Touke. [Ipenen pyHKIum B TOUKe,

onpezaenenus no Komw, no I'eifHe 1 X paBHOCUIIBHOCTb.



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, BhInyKJI0CTh ¥ BOTHYTOCTD (DYHKIIHUH.

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

Bropoii cemecTp

1. Apudmerndeckoe mpoctpancTso R" .

2. OyHKIIMU MHOTHX TIepeMeHHBIX. | paduk QyHKIMM ABYX MepeMeHHBIX.

3. [Tpenen uncnoBsIx nocineaoBaTensHocTel. [Ipenen pyHkunu B TOUKE U €ro
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 ycioBUE 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 JpOOei.

27.  HMuterpupoBaHue NPOCTEHIINX 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.  TI'eomerpuueckue MpUMEHEHHs OMPEACIEHHOTO HHTETpajia: [UIMHA JTyTH.

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.  dusnveckne NPUMEHEHUS ONPEaeIEHHOT0 HHTETpaia: BEIYUCICHHE MTyTH,
IIPONJEHHOTO TEJIOM, IBUKYILETOCS C IEPEMEHHON CKOPOCTBIO.

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

44,  Ouznyeckue NPUMEHEHHs ONpPeeIEHHOr0 HHTEerpalla: BbIUMCICHHE KOOPIUHAT

LIEHTpA TSKECTU KPUBOIL.
Tpernii cemecTp
OcCHOBHBIE TIOHATHSA O YUCIIOBBIX PSIax.
[TpusHak cpaBHEHMS ISl TOJIOKUTEIBHBIX PSIOB.
[Tpusnak [lanamOepa Ass MONTOKUTENBHBIX PAIOB.
[Tpusnak Ko 115t mO0KUTENbHBIX PSAIOB.
WHTerpaibHblil NPU3HAK CXOIUMOCTH U1 ITOJIOKUTEIbHBIX PSJIOB.

agrwdPE



6. [Tpu3nak JleiiOHuIA 715 3HAKOYEPEAYIOLIUXCS PSIOB.

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 (DYHKIIHOHAILHOTO PSJIA.
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. JIBOIHOM MHTErpaJl 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.  dusuueckue NPUIOKEHUS JBOMHOTO MHTETpaia: BHIYUCICHIE MACChI IJIACTHHBI
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 MaCChHI TCJ1a nepeMeHHoﬁ INIOTHOCTH, KOOPAUWHATLI 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 CKAIAPHOTO apryMEHTa, IIPUMEPHI.

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 IBOMHOIO U KPUBOJIMHEHHOTO HHTETPAJIOB).

33. Omnepatops! ['amunbrona u Jlamnac



