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1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

0o qucuumimae «MarteMaTHyecKuil aHaIu3»

O1neHOUHBIE CpPEACTBAa COCTAaBIAIOTCA B COOTBETCTBUM C  pabodeld IpOrpaMMoii
JUCLUIUIMHBL U IPEJCTaBISIOT cO00 COBOKYIHOCTh KOHTPOJIBHO-U3MEPHUTEIbHBIX MaTEpUAIOB
(TunoBble 3amaun (3a7aHusA), KOHTPOJBbHBIE PAaOOTHI, TECTHl M Jp.), NMpeIHa3HAUYCHHBIX IS
U3MEPEHUs YPOBHS TOCTHKEHUS 00yUYarOIMMUCS YCTaHOBIIEHHBIX PE3yIbTaTOB 00yUEHUs.

OneHouHble  CpencTBa

HUCIIOJIB3YIOTCA  IpU  MPOBCACHHUH  TCKYLICTO  KOHTPOJIA

YCIICBACMOCTHU U HpOMeXCYTOHHOﬁ aTTcCTallu.

Tabnuna 1 - [lepedyenp komneTeH1Mid, GOpPMUPYEMBIX B TPOLECCE OCBOCHHUS! TUCIUTUIMHBI

Kon u conepxanue

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs 110 JUCHUTUTHHE

KOMIIETEHIUU (MOAYJTI0), XapaKTepU3YIOIIUE 3Tanbl HOPMUPOBAHUS
KOMIIETEHIINH
OIIK-1. Cnocoben mpumensits | OIIK-1.1. 3HaeT OCHOBBI MaTEeMAaTHKH, bu3ukwy,

(dyHIaMeHTalbHBIE  3HAHMA,
MOJIy4YEHHbBIE B obnacTu

BBIUMCIIUTENILHOW TEXHUKU U IPOrPaMMUPOBAHUSL.
OIIK-1.2. YMeer pemarb CTaHAapTHbIE NPOPECCHOHAIbHbBIE

MaTeMaTHYECKUX U (unm) | 3amaun c PUMEHEHUEM €CTECTBCHHOHAYYHBIX u
€CTECTBCHHBIX HayK, U | OOIIENH)KEHEPHBIX 3HAHWH, METOJI0OB MAaTEeMaTHYECKOTO aHAIIN3a
UCIIOJIb30BaTh ux B | U MOJICITUPOBAHHSI.

npoQecCHOHAIbHON OIIK-1.3. Bmageer  HaBBIKAMH  TEOPETHYECKOTO U
NEeSITEITbHOCTH. IKCIEPUMEHTAIHHOTO UCCIICTIOBAHMSI 00BEKTOB

poeCCHOHATTLHON IeATEIIHOCTH.

[TK-2. CiocobeH moHUMATh, IIK-2.1. 3HaeT  OCHOBHBIE  TeOopeMbl U  (HOPMYIIBI
COBEPILICHCTBOBATH U MaTEeMaTHIECKOTO aHamm3a, r€OMETPHH, TMCKPETHON

MIPUMEHSATHh COBPEMEHHBIN
MaTeMaTUYECKUH armnapar

MaTeMaTHKH, Ju(QepeHuaIbHbIX YpaBHEHUH, TCOPETHUECKUX
OCHOB WH(OPMATUKH, YHCICHHBIX METOAOB, (QYHKIMOHAIHLHOTO
aHaJn3a.

[IK-2.2. YmMmeer mpUMEHATh OCHOBHBIE TE€OpeMbl U (HOPMYIIbI
MaTeMaTHYECKOro aHalu3a, reOMETpPUH, JTUCKPETHOMN
MaTeMaTHKH, Au(QepeHuanbHbIX YPaBHEHUN, TEOPETHUECKUX
OCHOB WH(OPMATHUKH, YUCIICHHBIX METOJIOB.

[IK-2.3. Bmageer w™etogamu, MNpuUeMaMH, aIrOpUTMaMu W
crocobaMy TPUMEHEHHUS COBPEMEHHOTO MaTeMaTHYeCKOTO
amnmapara JUISt pelIeHus 3a71a4 podecCHOHATTEHOM
JEeITEILHOCTH.

Koneunsimu pe3yiibTaTaMd OCBOCHHA HUCHUIUIMHBI  SABJIAIOTCA C(l)OpMI/IpOBaHHBIe
KOTHUTUBHBIC JCCKPUIITOPHEI <«3HATH», «YMETb», «BJIAACTH», PACIHUCAHHBIC 110 OTACIbHBIM
KOMIICTCHIIUSAM. (I)OpMI/IpOBaHI/IC ACCKPUIITOPOB MPOUCXOAUT B TCUYCHHUC BCCTO CEMCCTpa
o JTamaM B PpPaMKax KOHTAKTHOM pa6OTI)I, BKJIIOanOHIGfI Pa3IMYHBIC BHJBI 3aHATHH U
CaMOCTOSTEIbHOM pa6OTBI,

(Tabm.

C MNPHUMCHCHUCM PA3JIMYHBIX (bOpM n MCTOAOB 06yquI/151

2).




Tabnuna 2 - @opmupoBaHrue KOMIETEHIIUN B TPOLECCE U3YyUEHUS TUCHIUTUIIHHDL:

1 cemectp
Kon YpoBeHb Nuaukatopel JIocTkeHus | Bun  yueOHBIX 3aHﬂTI/H711, Kontposmupyembie pazgenst U TeMbl | OLIEHOYHBIE CPE/ICTBA,
KOMIIETEHIIMHA | OCBOEHHS KOMIIETEHIIUHN paboTel, GOPMBI U METOMABI | AUCIUILTAHBI UCIIONb3YyEMbIE IS
KOMIIETEHIUI 00yJeHus, OLIEHKHU YPOBHS
CIIOCOOCTBYIOLIME c(OpMHUPOBAHHOCTH
(hopMHUPOBAHHIO u KOMIIETEHI[UHA
pa3BUTHIO KOMHeTeHuI/H‘/'I2
OIlK-1 3HaeT
Henocratoun | OlIK-1.1 He 3naem Jlexumonusle u | Pasgen 1. MuoxectBa u ¢QyHKImH. | Tekymmii KOHTPOIb —
bIif YpOBEHB OCHOBHbLEe Kame2opuu u MPaKTUYECKHE 3aHATUd, | AKCHOMAaTHKa MHOKECTBa | YCTHBIN ompoc,
cneyupuky ux nOHUMAaHus 6 CaMOCTOSITENIbHAS pabota | IeliCTBUTENBHBIX YHCEI Pa3HOYPOBHEBbBIC
mamemamuyecKkom anaiuze o0y4aromuxcsi, MOArOTOBKa U Paznen 2. YucnoBele | 3aJauu, KOJIJIOKBHUYM.
CAaqa IPOMEXKYTOUHOH | 10crieq0BaTeIbHOCTH
arTecTanuy. Pasnen 3. Ilpenen M HenpepbIBHOCTh
bazosblit OIlIK-1.1 Yacmuuno 3naem | JIeKUMOHHbIE | dyromit
yYpOBEHb OCHOBHble — Kamezopuu U | IPAKTUYECKHE 3AHATUSA, | Pgzren 4. Tluddepenumansroe
cneuu(puk‘y UX NOHUMAHUS 6 | CaMOCTOATCIIbHas pa60Ta HCUHCIICHHUE q)YHKHI/II/I OJIHOTO
MamemamudyecKom anaiuse o0yuaromuxcs, MoJAroTOBKa I:I IepPEMEHHOTO
craqa MIPOMEXYTOUHON
ATTECTALIIIL Pasmen 5. OOmiee ) HCCIIEIOBAHNE
Cpennnii OIIK-1.1 3naem ocHogéHnbie | JIeKUMOHHbBIE U (byHKwm 1 nocTpoeHne e€ rpaduxa
YpOBEHB Kamezopuu U cneyugpuxy ux | IpaKTUYECKUE 3aHATHUS,
NOHUMAHUA 6 | CaMOCTOATCIbHAA pa60Ta

mamemamuieCKom anailuse

oOyJaronuxcs, MOJAroTOBKa U

! NeKumOHHble 3aHATUS, npaKTUYecKue 3aHATUA, NabopaTopHble 3aHATUA, camoCToATeNbHanA paborTa...
> HeoB6XOAMMO YKa3aTb aKTUBHbIE M MHTEPAKTUBHbIE METOAbI 06YYeHMUs (HanpuMep, HTEPAKTUBHAA NeKLys, paboTa B MasibIX rpynnax, METOAbI MO3rOBOrO WTYPMA U T.4.),
cnocobcTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HAaBbIKOB KOMaHAHOMW PaboTbl, MEXIUYHOCTHON KOMMYHMUKALMK, MPUHATUA peLleHnit, INAEPCKUX KavecTs.
* HaumeHoBaHwe Tembl (pasaena) 6eperca U3 paboyeil NPOrpaMMbl AUCLUMIMHDI.
* OLEeHOYHOE CPEACTBO AOMKHO BbIBUPATLCA C YYETOM 3aNIaHUPOBaHHbIX PE3y/IbTaTOB OCBOEHUA AUCLMMIMHDI, HANPUMEP:
«3HaTb» — cobecefoBaHUE, 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 | IPaKTHYECKUE 3aHSTHUS,
U cneyughuxy ux NOHUMAaHUs 6 | CaMOCTOSATENbHAS pabora
mamemamudecKkom anaiuse 00y4aroIKXcs, MOArOTOBKA U
crada MIPOMEKYTOUHON
aTTECTALUU.
Ymeer
BazosBerit OIIK-1.2. JIek1IMOHHBIE u | Pazmen 1. MmuoxectBa u ¢QyHKuuu. | Tekymuid KOHTPOJIb —
YPOBEHb UcnpiThiBaeT  3aTpyAHEHUS | MPAKTHUYECKUE 3aHATUs, | AKCHOMAaTHKa MHOECTBA | YCTHBIM ompoc,
npu PELICHUH | CaMOCTOSATENbHASL 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 | IPAaKTUUECKHE 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 (yrxrmn 1 moctpoenue e€ rpaduxa
YPOBEHb Ymeem camocmosmensho | IPaKTUYECKUE 3aHSITHUS,
pemamb CmaH()apn’lele CaMOCTOATCIIbHAsA pa60Ta
npogheccuonanvivie  3a0ayu | O0YUAIOLIUXCS, MOATOTOBKA "
no obpasyy npumepa craqa MIPOMEKYTOUHOMN
aTTeCTalllH.
Bnaneer
ba3zoBbrit OIIK-1.3. JlexunonHsle u | Pazgen 1. MuoxectBa u ¢QyHKUMH. | Tekymmid KOHTPOIb —
YPOBEHB Bnaneer OCHOBHBIMH | TIPAKTUYECKHE 3aHATUS, | AKCHOMAaTHKa MHOECTBA | YCTHBIHN ompoc,
HABBIKAMHU TEOPETHUYECKOTO U | CAMOCTOATENbHAs paboTa | NeHCTBUTEIbHBIX YHCEI Pa3HOYPOBHEBbBIE
AKCIEPUMEHTAIBHOTO 00y49aromuxcs, MOArOTOBKA U | Pazmen 2. Yucnosele | 3aa4M, KOJUIOKBHYM.
HUCCIIeI0BaHUS 00BeKTOB | €Aa4a NPOMEXKYTOUHOH | [rocienoBaTeIbHOCTH
npoheCCUOHATBLHON arrecTany. Pasmen 3. Ilpemen W HENPEpLIBHOCTH
JeSITEIbHOCTH. byHKIMI




Cpennuit OIIK-1.3. Bnaoeem | Jlekumonnolie u
YPOBEHB SHAHUAMU B8Ce20 U3YYEHHO20 | IPAKTUYCCKUE 3aHATHS,
mamepuana, gnadeem | CaMOCTOATENbHAS pabora
HABbLIKAMU MeopemuyecKoco 00y4aIOIINXCsl, MOATOTOBKA M
u aKCcnepumenmanvrozo | CAa1a TPOMEKYTOUHOH
ucce0o8aHusl 0bvekmog | dTTECTANH.
npogeccuonanbHol
oessmenbHOCHi.
Bricokmii OIIK-1.3. Bnaoeem | JlekumoHHbIE u
yYpOBEHb KOHYenmyajibHo- MPaKTUYECKHE 3aHATHUSA,
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 OJIHOTO
MIEPEMEHHOTO

Pazgen 5. OOmee  wuccienoBaHue

GbyHKIMH 1 TOcTpoeHue e€ rpaduka




Kon YpoBeHb Nuaukatopel Bun y4eOHBIX samsituit’, | KoHTpormmpyemsie pasmenbl ¥ Tembl | OLCHOYHBIE CPEICTBA,
KOMIIETEHIIUHM | OCBOCHHS JOCTHKEHUS pabotel, GopMBI W  METOHBI | AUCIUTLIMHBI UCIIOJIb3yEeMbIE JUTST
KOMIIETEHIIN I KOMIIETEHIINI oOyueHus, CHOCOOCTBYIOIIHE OLICHKH YPOBHS
(GOpPMUPOBAHHIO H  PA3BUTHUIO c(hOpPMHUPOBAHHOCTH
KOMIIETEHINI KOMIIETCHIIUH
1IK-2 3Haer
Henocrarounsiii | //K-2.1 He 3naem Jlexuronnele W npaktudeckue | Pazmen 1. MuoxectBa u  ¢yHKuuH. | TeKymuid KOHTPOIb —
YpOBEHb OCHOBHble meopembl U | 3aHATUSI, CAMOCTOsATEbHAs paboTa | AKCMOMATHKa MHOXECTBA | YCTHBII ompoc,
qupMyJZbl oOyyJaromuxcs, MMOJATOTOBKA U | NeWCTBUTEIbHBIX YUCET Pa3HOYPOBHECBLIC
Mamemamuyecko2o chada IIPOMEKYTOUHOH | Paznen 2. Hucnossle | 3a1a41, KOJUIOKBUYM.
ananuza arrecraluu. [10CJIEAOBATEIBHOCTH
ba3zoBblii 1IK-2.1 Yacmuuno | Jleknuonnsle u npaktuueckue | Pazgen 3. Ilpexnen u HenpepbIBHOCTH
YPOBEHb 3Haem OCHOBHbIE | 3AHATHSI, CaMOCTOATENbHAs paboTa | (PyHKIUIL
meopembl U gopmynel | o0ydaromuxcs, moarotopka U | Pazmen 4. HuddepernmansHoe
mamemamuyecko2co chada HPOMEXYTOYHON | YCYUCIICHHE byHKIIUN OJIHOTO
ananuza aTTECTAIMH. MePEMEHHOTO
Cpenunit IIK-2.1 3naem | Jlekunmonusle u mpaktuueckue | Pasgen 5. OOwmee  wmccnenoBanue
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 cogsepuieHcmae | 3aHITHS, caMOCTOsITelIbHAs paboTa
3Haem OCHOGHble | O0YyUaIOIUXCs,  MOATOTOBKA U

> leKLUMOHHble 3aHATUS, npaKTUYecKue 3aHATUA, NabopaTopHble 3aHATUA, camoCToATeNbHanA paborTa...
® Heo6X0AMMO yKa3aTb aKTUBHbIE M MHTEPAKTUBHbIE METOAbI OBYYEHMS (HANPUMEP, MHTEPAKTUBHAsA NIEKLMA, paboTa B MasbiX rpynnax, MeToZbl MO3rOBOrO WTYPMA U T.4.),
cnocobcTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HAaBbIKOB KOMaHAHOMW PaboTbl, MEXIUYHOCTHON KOMMYHMUKALMK, MPUHATUA PELUEHWI, TMAEPCKUX KauecTs.
" HaumeHoBaHwue Tembl (pasaena) 6eperca U3 paboyeit NPOrpammbl AUCLUMUHDI.
® OLeHOUYHOE CPeACTBO AOMKHO BbIBUPATLCA C YYETOM 3an1aHUPOBaHHbIX PE3y/IbTaTOB OCBOEHUA AUCLMMIMHDI, HANPUMEP:
«3HaTb» — cobecefoBaHUE, KONNOKBUYM, TECT...
«YMeTb», «Bnafetb» — UHAMBUAYAbHbIN AW TPYNNOBOM NPOEKT, Kec-3aAaya, AenoBas (posiesas)

urpa, noptdonuo...




meopemvl U hopmynsl | caada MPOMEXKYTOYHON
mamemamuiecko20 arrecranuu.
ananuza
YMmeer
ba3zoBbiii IIK-2.2 Hcnvimvisaem | Jlekunonnele W npaktudeckue | Pazmen 1. MuoxectBa u  ¢yHKuuu. | TeKymuid KOHTPOIb —
YpOBEHb 3ampyoneHus npu | 3aHATUS, CaMOCTOsTeNIbHAs padora | AKCOMaTHKa MHO’KECTBA | YCTHBII ompoc,
NpUMEHeHUU OCHOBHbIX | O0YYaloIUXCcsA,  MOATOTOBKA M | JCHCTBHTEIbHBIX YHCEI pa3sHOypOBHEBBIE
meopem u  ¢opmyn | €Aada IPOMEXYTOYHOH | Pazzen 2. Yucnosble | 3aa4u, KOJUIOKBUYM.
MaAMemMamuyecko2o arrecraluu. [I0CJIENOBATEIBHOCTH
ananusa Paznen 3. Ilpenen u HenpepbIBHOCTH
Cpennuii 1IK-2.2. Vmeem | JIeKUMOHHBIE W TpaKTHYeCKUe | QyHKLUI
YPOBEHb CamocmosmenbHo 3aHATHS, caMocTosTeNbHas padora | Pazmen 4. HuddepernmansHoe
NPUMEHSAMb  OCHOBHble | O0yJaloIUXCs,  IOJATOTOBKA M | HCUMCIICHUE byHKIIUN OJIHOTO
meopemvl U opmynsl | CAada IPOMEIKYTOYHOU | [IEPEeMEHHOTO
MAmMemMamuyecKo2o aTTECTAllMH. Pasmen 5. OOmee wuccrnenoBaHue
ananuza (GYHKIMM U TOCTpOeHUE €€ rpaduka
Belicoknii I1IK-2.2.  Vmeem 6 | JIGKUMOHHBIE M NPAKTHYECKUE
YpOBEHb coeepuiencmee 3aHSTHS, CaMOCTOsTENNbHAs paboTa
NpUMeHsmb  OCHOGHble | O0YYalomuXCsl,  MOATOTOBKA U
meopembl U ¢hopmynasl | cAada TIPOMEXKYTOUHOM
Mamemamuyeckoeo arrccraluy.
ananuza
Bnaneer
ba3zoBbrit 1IK-2.3. Bnaoeem | Jlexkuuonnsle M npaktudeckue | Paznen 1. MuoxectBa u  ¢yHkumu. | Tekymuid KOHTpOidb —
YpOBEHb OCHOBHBLIMU MemOoOamu, | 3aHITHSI, caMocTosTeNnbHas pabora | AKCHOMAaTHKa MHO’KECTBA | YCTHBII ompoc,
npuemamu, 00y4aromuxcs, MOATOTOBKA M | IEHCTBUTEIBHBIX YUCENT pPa3HOYpPOBHEBBIE
aneopummamu u | cmada NPOMEKYTOYHOH | Pazmen 2. Yucnosele | 3a7a4M, KOJUIOKBHYM.
cnocobamu aTTeCTallhu. MOCJIEI0BATEIbHOCTH
npUMEHeHUs. Paspnen 3. Ilpemen m HenmpepeIBHOCTH
COBPEMEHHO20 byHKIUH
MaAmemamuyecKo2o Paznen 4. HuddepenunansHoe
annapama o UCUHCIICHUE byHKIIUU OJIHOTO
peuienus 3a0ay MIEPEMEHHOTO




npogeccuonanvHol

oesimelbHOCmI.
Cpenuuii 1IK-2.3. Braoeem | 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
Mamemamuiecko20

annapama

Pasmen 5. OOmee wuccienoBaHue
¢byHkunu 1 nocrpoeHue e€ rpapuka




2 ceMecTp

=9
3aHATHH

Kon YpoBeHb WNHpukaTopsl Bun y4eOHBIX KonTtponupyembie pasnensl U Tembl | OLIEHOUHBIE CpE/CTBa,
KOMIIETCHIIMM | OCBOCHUS JNOCTUKCHUS pa®oTbl, (opMbl M  METOIB! | AMCLUIUINHBI UCIIOJIb3YEMBIE JUISt
KOMIIETEHII I KOMIIETEHIIU I o0y4eHus, CIIOCOOCTBYIOIINE OLICHKH YPOBHS
(GOpMHPOBAHHUIO U  Pa3BUTHIO c(OPMHPOBAHHOCTH
KOMIIETEHIIUI KOMIIETCHIIUH
OIlIK-1 3Haer
Henocratounsii | OIIK-1.1 He 3naem JlexuvoHHblE W npakTHyeckue | Paznmen 6. Huddepennmansaoe | Tekymuit KOHTpOIb —
YPOBEHb OCHOGHble Kame20puu U | 3aHITHSL, CaMOCTOATeNbHas paboTa | HICUMCIICHHE byHKUMH MHOTHX | YCTHBIN orpoc,
cneyuguxy ux o0ydaroIuxcs, MOArOTOBKa W | mepeMeHHBIX. [Ipernern, HempephIBHOCTH | pa3HOYPOBHEBEIE
NOHUMAHUS 8 caada HNPOMEKYTOUHOM | 1 yacTHBIE POU3BOJHEIE. 3a/1a4H, KOJIJIOKBUYM.
MamemamuyecKkom aTTeCTalluy. Paznen 7. Juddepennmanproe
amanusze VCYHCIICHUE byHKUMH MHOTHX
ba3zoBb1it OIIK-1.1  Yacmuuno | JIeKUMOHHBIE M TPAKTHYSCKHUE | IIEPEMEHHBIX. DKCTPEMYMBI (DYHKIHH.
YPOBEHb 3Haem OCHOBHble | 3aHATHUS, camocTosTebHas pabora | Paznen 8. MHTerpanpHOoe HcYHCIEHHE
Kamezopuu u | oOyuaromuxcs, MOATOTOBKA M | (PYHKIUU OJIHOM IIEPEMEHHOM.
cneyuguxy ux | caaqa IPOMEXYTOYHOH | HeonpeaenéHHbIM HHTErpa
NOHUMAHUS g | arTecTalum. Paznen 9. HHTerpanbHOE HCYUCICHHUE
mamemamuiecKom byHKIUI OHOM IIEPEMEHHOM.
amanusze OnpenenéHHbIii HHTErpaJl.
Cpenunuii OIlIK-1.1 3naem | JIeKIMOHHBIE M IpakTHUecKue | HecoOCTBEHHbBIE HHTETpaIBI.
YpPOBCHB OCHOGHble Kame2opuu U | 3aHITHs, caMOoCToATeIbHas padoTa Pasnen 10. MHTerpansHoe MCYHUCIECHUE
cneyuguxy ux | oOydJaromuxcs,  MMOArOTOBKAa W | (YHKUUH OJTHOM IIEPEMEHHOM.
NOHUMAHUS 6 | cAava npomexyrouHon | IIpunoxenus OIPEACIEHHOTO

° NNeKUMOHHble 3aHATUS, npaKTUYecKue 3aHATUA, NabopaTopHble 3aHATUA, camoCToATeNbHanA paborTa...
1% HeoBx04MMO YKa3aTb aKTUBHbIE M MHTEPAKTUBHbIE METOAbI 06yYeHUs (HanpUMep, MHTEPAKTUBHAA NeKLMs, paboTa B MasbIX rpynnax, METoAbl MO3rOBOrO WTYPMa U T.4,.),
cnocobcTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HAaBbIKOB KOMaHAHOMW PaboTbl, MEXIUYHOCTHON KOMMYHMUKALMK, MPUHATUA peLleHnit, INAEPCKUX KavecTs.
" HaumeHoBaHwe Tembl (pasaena) 6epetcs U3 paboyeit NPOrPaMMbl AUCLUMANHDI.
12 OLeHOYHOE CPeACTBO AOMKHO BbIBUPATLCSA C YYETOM 3aNIaHUPOBAHHbIX PE3Y/IbTATOB OCBOEHUA AUCLUIMIMHDI, HANPUMEP:
«3HaTb» — cobecefoBaHUE, KONNOKBUYM, TECT...
«YMeTb», «Bnagetb» — UHAMBUAYANbHbIN AW TPYNNOBOM NPOEKT, Kelc-3afaya, AenoBas (posesas)

urpa, noptdonuo...




Mamemamuyeckom aTTeCTaIlHH. UHTErpaa.
amanusze
Bricokuit OIlK-1.1. B | JleKuMOHHbIE U NPAKTUYECKHUE
YPOBEHb coeepuieHcmee  3Haem | 3aHATHS, CaMOCTOATEIbHas paboTa
OCHOBHble Kame2opuu u | O0yYaloluXcs,  MOArOTOBKA U
cneyughuxy ux | chmada MPOMEKYTOUYHOMU
NOHUMAHUSL 8 aTTCCTaluu.
mMamemamuyeckom
amanusze
YMmeer
bazoBbrit OIIK-1.2. UcneitbiBaeT | JIekiuoHHble M mpakTuueckue | Pazgen 6. Huddepenunansroe | Tekymuii KoHTpoIb —
YPOBEHb 3aTpyHEHUS IIPU | 3aHATHUSA, CaMOCTOsITENIbHAs paboTa | UICUUCIICHUE byHKINi MHOI'MX | YCTHBIN ornpoc,
peuICHAN o0ydaroIuMxcs, MOArOTOBKA M | mepeMeHHbIX. [Ipenelt, HenmpephbIBHOCTh | pa3HOYPOBHEBHIC
poheCCHOHATBHBIX chada IIPOMEKYTOYHOH | ¥ qaCcTHbIE IPOU3BOIHBIE. 3a7a4M, KOJNIOKBHUYM.
3a1a4 arrecraluu. Pasnen 7. Huddepennmanbaoe
Cpenuuii OIIK-1.2. VYwmeer | JIGKUMOHHBIE W TPAKTUYECKHE | MCUUCIICHUE byHKIUH MHOTHX
YPOBEHb peliath  CTaHAapTHBIC | 3aHSATHS, CaMOCTOSTENbHAs paboTa | IEPEMEHHBIX. DKCTPEMYMbI (DyHKIUI.
npodeccuoHanbHbIe oOyvaromuxcs, noarotopka u | Pazgen 8. MHrerpanmbHoe ucumcieHue
3ajaud o  obOpasiy | crava IPOMEKYTOUHOU | HyHKIMH OJTHOM NEPEMEHHOI.
IpuMepa aTTeCTaluH. Heonpenenénnpiii maTErpan
Bricokuit OIIK-1.2. Vwmeer | Jleknnonnsle W mpakrtudeckue | Pasgen 9. WurerpanbHoe ucuucieHue
YPOBEHB CaMOCTOSITEILHO 3aHATHUS, caMoCTosATeNbHAs pabora | QyHKIMI OJHOM NIEPEMEHHOM.
peliaTh  CTaHgapTHbIE | oOydaromuxcs, moirotoBka  u | OmpenenéHubii HMHTETPAIL
npodeccuoHanbHbIe crava npomexyro4Hor | HecoOCTBEHHBIE MHTETPAITHI.
3a/aud = mo  oOpaziry | aTTeCTalun. Paznen 10. MHTerpansHOoe ucuucieHue
npuMepa GbyHKIUI OJIHOM IIEPEMEHHOM.
IIpunoxenus ONpPEeEIEHHOTO
MHTErpaja.
Buaneer
ba3zoBbrit OIIK-1.3. Bmaneer | Jlekunonnsle m mpakthueckue | Pasmen 6. Huddepenunansroe | Tekymuii koHTpoib —
YPOBEHb OCHOBHBIMM HABBIKAMU | 3aHATHS, CAMOCTOSITENbHAsl paboTa | UCYUCIICHUE byHKIni MHOI'MX | YCTHBIN omnpoc,
TEOPETUIECKOTO U | oOydyaromuxcs, MOArOTOBKa W | mepeMeHHBIX. [Ipenern, HempephIBHOCTH | pa3HOYPOBHEBEIC
9KCIIEPUMECHTAJIbHOTO chada TIIPOMEXKYTOUHON | 1 yaCTHBIE MPOU3BOTHBIE. 3a74a4M, KOJIJIOKBUYM.




HCCIeI0BaHUS
00BEKTOB
npoheCCHOHATBHOI
JEATETHHOCTH.

aTTCCTalu.

Cpennuit
YPOBEHb

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

Bnaneer
BCETro

BJIaJCCT

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

Bricokuit
YPOBEHD

OIlK-1.3. Bumaneer
KOHIIENTYyaIbHO-
MMOHSTUMHBIM
anmapaTtoMm, HayYHBIM
SI3BIKOM u
TEPMUHOJIOTHUEN
npo¢ecCuOHAITBHON
NEeSATENbHOCTH.
Brnaneer HaBbikamu
TEOPETUYECKOTO u
AKCTIIEPUMEHTAIBHOTO
HcCIeA0BaHUs
00BEKTOB
npodeccnoHanbHOMI
NESITETHHOCTH.

JleKuMoHHBIE W NPAKTUYECKHUE
3aHATUsL, caMOoCTOsTeNbHas paboTa
o0yJalommxcsi, IMOATOTOBKA U
clava MIPOMEKYTOUHOMN
aTTeCTaluu.

Paznen 7. Huddepennmanbaoe
HCYHUCIICHHE byHKIUH MHOT'HX
MePEMEHHBIX. DKCTPEMYMbI (DYHKITH.
Pazgen 8. HurerpaibHOE HCUYUCICHHE
byHKIMMA OJHOM MEPEMEHHOM.
Heonpenenénupiil uaTerpan

Paznen 9. MuterpaiibHO€ HCYHUCIEHUE
byHKIUI OJIHOM IIEPEMEHHOM.
Onpenenénubliil HHTErpal.
HecoOcTBeHHbIE HHTETpAIbI.

Paznen 10. MaTEerpanbHOE€ MCYHUCICHUE

GyHKIUI OJIHOM IIEPEMEHHOM.
[Tpunoxenus OIPEIETIEHHOTO
MHTErpaa.




Kon YpoBeHb Nuaukatopel Bun y4eOHBIX samsThii >, | KoHTpomupyemsie pasmenst u  TeMsl | OLIGHOYHBIE CPEICTBA,
KOMIIETEHIIMM | OCBOEHUS JOCTUKEHUS pabotbl, GopMBI W  METOABI | AUCHUTUIUHBI UCIIOJIb3YEMbIE JUISL
KOMIIETEHIIN I KOMIIETEHIINI oOyueHus, CHOCOOCTBYIOIIHE OLICHKH YPOBHS
(GOpPMUPOBAHHIO H  PA3BUTHUIO c(hOpPMHUPOBAHHOCTH
KOMIIETEHINI KOMITETCHIIUH
1IK-2 3Haer
Henocrarounsiit | [IK-2.1 He 3naem Jleknmonnele U mnpaxkThueckue | Pazpen 6. Huddepennmanbroe | Tekymuii KOHTpOIb —
YPOBEHb OCHOBHble meopembl U | 3aHATUS, cCaMOCTOsTeNbHas paboTa | HCUUCIICHUE byHKINi MHOT'MX | YCTHBIN o1poc,
popmynvi o0ydaroIuMxcs, MOArOTOBKA M | mepeMeHHbIX. [Ipeneln, HenmpephIBHOCTh | pa3HOYPOBHEBHIC
Mamemamuyecko2o chada IIPOMEKYTOYHOH | ¥ YaCTHbIE IPOU3BOIHBIE. 3a7a4M, KOJNIOKBHUYM.
ananuza arTeCTaluu. Paznen 7. Huddepennmanbaoe
ba3zoBblii 1IK-2.1 Yacmuuno | JISKUMOHHBIE W TPAKTUYECKHUE | MCUNCIICHUE byHKIUH MHOTHX
YPOBEHb 3Haem OCHOBHbIE | 3AHATHSI, CAMOCTOSTENbHAs paboTa | IEPEMEHHBIX. DKCTPEMYMbI (DyHKLUI.
meopemvl U Gopmyasl | oOydaromuxcs, noaroropka u | Pazgen 8. MHTerpanbHOe ucuucieHue
Mamemamuyeckoco crada IPOMEKYTOUHOHU | hyHKIIMI OJIHOM MePEMEHHOM.
ananusa aTTeCTaLuu. Heonpenenénupiii uaTerpan
Cpennnii 1IK-2.1 3naem | JIGKUMOHHBIE W NPAKTHYECKUE Pazpen ? HHTerpajIBHoe HCHUCIICHIC
YpOBEHb OCHOBHble meopeMbl U | 3aHITHS, caMocTosTeIbHas paboTa (byHKHHH" onHon TICpEMCHHON.
popmyne obyuatommxcs,  moxroTopka  m | OMPEICTEHHBIH HHTCTpaJL.
MAMEMAMUYeCKO20 craua npoMexyTouHoii | HHECOOCTBEHHBIC HHTETPAIIEL.
ananuza aTTeCTaIMN. Paznen }O. I/IHTerE}’J'IBHOC chHCHeHI/Ive
Beicoknii 1IK-2.1 B | JIekunoHHBIE M TNPAKTHYECKHUE yri ONHOH TICPEMCEHHOM.
YPOBCHB coeepuieHcmee  3Haem | 3aHATUS, CaMOCTOATEIIbHASA pa60Ta HpI/IJ'IO)KeHI/IH OMpEACICHHOTO
ocHo6Hble meopembl u | oBydarommxes, moxrotopka  m | MHTCTpaa.

B NekumoHHble 3aHATUS, NpaKTUYecKune 3aHATMA, NabopaTopHble 3aHATUA, camocToATebHasA paboTa...
" Heobxo4MMO yKa3aTb aKTUBHbIE W MHTEPAKTUBHbIE METOAbI 06yYeHus (HaNnpUMep, UHTEPAKTUBHAA NEKLMA, paboTa B MasbiX rpynnax, MeToZbl MO3rOBOrO WTYPMa U T.4.),
cnocobcTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HAaBbIKOB KOMaHAHOMW PaboTbl, MEXIUYHOCTHON KOMMYHMUKALMK, MPUHATUA PELUEHWI, TMAEPCKUX KauecTs.
> HaumeHoBaHwe Tembl (pasaena) 6epetcs U3 paboyeil NPOrpamMMbl AUCLUMIUHDI.
'® OLeHOYHOE CPeACTBO AOMKHO BbIBUPATLCSA C YYETOM 3aMIaHUPOBAHHbIX PE3Y/IbTATOB OCBOEHUA AUCLMIMIMHDI, HANPUMEP:
«3HaTb» — cobecefoBaHUE, KONNOKBUYM, TECT...
«YMeTb», «Bnafetb» — UHAMBUAYAbHbIN AW TPYNNOBOM NPOEKT, Kec-3aAaya, AenoBas (posiesas)

urpa, noptdonuo...




Gopmynsi craya MPOMEXKYTOYHON
mamemamuiecko20 arrecranuu.
ananuza
YMmeer
ba3zoBbiii IIK-2.2 Hcnvimvigaem | JlekuuoHHbIE MW TpakThdeckue | Paznen 6. Huddepennmanbroe | Tekymuii KOHTpOIb —
YpOBEHb 3ampyoneHus npu | 3aHATUS, CAaMOCTOsTENIbHAsE paboTa | NCUUCIICHUE byHKunit MHOTHX | YCTHBIN orpoc,
NPUMEHEHUU OCHOBHbIX | 00ydaromuxcs, IOArOTOBKAa M | IepeMeHHbIX. [Ipeaen, HempepbhIBHOCTh | Pa3HOYPOBHEBBIC
meopem u  ¢opmyn | €Aada IPOMEXKYTOYHOH | Y yaCTHBIE IPOU3BOIHBIE. 3aJ1a4l, KOJUIOKBUYM.
mMamemamuyecko2o arrecTanuu. Paznen 7. Huddepennmanbaoe
ananuza UCYHCIICHUE byHKINi MHOTHX
Cpennuit 1IK-2.2. Vmeem | JIeKIMOHHBIE W TPAKTHYECKUE | IEPEMEHHBIX. DKCTPEMYMbI (YHKIIHUH.
YPOBEHb CamMoCmosimenbHo 3aHATHS, camocTosTebHas padora | Pazgen 8. MHTerpanbHOoe ucuucieHue
NpUMeHsmb  OCHOBHble | O0yJalolUXcs,  MOATOTOBKAa M | (DYHKUIMH OJIHOM [IEPEMEHHOM.
meopemvl U opmynsl | CAada IPOMEKYTOYHOH | HeonpenenéHHbI HHTETpat
Mamemamuyeckoco arrecTaluu. Pazgen 9. HHrerpaibHOE HCUYHUCIECHHE
ananusa byHKIMMA OJHOM MIEPEMEHHOM.
Bricokuit TIK-2.2. Ymeem 6 | Jlekionnsle W mpakTHueckue | OnpenenéHubIi MHTErpal.
YpOBEHb coeepuiencmee 3aHATHSA, camocTosTeNbHas pabora | HeCOOCTBEHHbBIE HHTETPAIIBL.
npumeHsimes  OCHoéHble | oOydatommxcs, noarotoBka u | Pasgen 10. MuTerpanbHoe MCUUCIEHUE
meopemvl U dopmynsl | CAada IIPOMEKYTOUHOH | (hyHKIMI OJIHOM IIEPEMEHHOM.
mMamemamuyecko20 arrecTanum. IIpunoxenus ONpPEeEIEHHOTO
ananuza MHTErpasa.
Bnaneer
ba3zoBbrit 1IK-2.3. Bnaoeem | JlekuoHHble U TpakTtudeckue | Pazgen 6. Huddepenumansaoe | Tekymuit KOHTpoiIb —
YPOBEHb OCHOBHBLIMU MemMOoOamu, | 3aHITHSI, caMOCTOsTeNbHas paboTa | HICUMCIICHNE byHKIUH MHOTHX | YCTHBIH orpoc,
npuemamu, 00y4aromuxcs, MNOATOTOBKA M | IIEpeMEeHHBIX. [Ipeen, HempephIBHOCTH | Pa3HOYPOBHEBEIC
anzopummamu u | crada NIPOMEXKYTOUHOHN | 1 yaCTHBIE MPOU3BO/IHBIE. 3a71a4M, KOJNIOKBHUYM.
cnocobamu aTTeCTallhu. Paznen 7. Juddepennmanproe
NpUMEHEeHUs. HCYHCIICHHE byHKIUH MHOTHX
COBPEMEHHO20 NEPEMEHHBIX. DKCTPEMYMbI (DYHKITHIA.
mMamemamuyecko20 Pasnen 8. HHTerpasbHOE wHcUYUCIEHUE
annapama o byHKIMH OJTHOMU MEPEMEHHOIA.
peuienus 3a0ay Heonpenenénuslii nuTerpan




npogeccuonanvHol

oesimelbHOCmI.
Cpenuuii 1IK-2.3. Braoeem | 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 | OOyJarOmuXxcs, TOATOTOBKA U
Memooamu u | cmada MPOMEKYTOUHOMN
CnOCO6aMu arrecralgun.
npuUMeHeHUs.
COBPEMEHHO20
Mamemamuiecko20

annapama

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

Paznen 10. MaTerpanbHOE€ MCUYHUCICHUE

byHKUIni OJIHOM IIEPEMEHHOM.
[punoxxenus OIpeaeaEHHOTO
UHTErpaa.




3 cemecTp

Kon YpoBeHb WNupukaropsl poctmwxkenus | Bug — yueOHbIX 3aHATHI ', KonTtponupyembie pasznensl UM Tembl | OLIEHOUHBIE CpE/CTBa,
KOMIIETEHIIUM | OCBOCHHMS KOMIIETEHIINI paboTel, (GOpMBI U METOJBI | AUCHUILIHHBI UCIIOJIb3YEMBIE JUTSL
KOMITETeHIIU I o0ydeHHs, CIIOCOOCTBYIOIIHE OIICHKH YpOBHS
(hOpMUPOBAHUIO U PA3BUTHUIO c(hOpMUPOBAHHOCTH
KOMITETeHITN I KOMITETCHIIUH
OIlIK-1 3Haer
Henocratounsii | OI1K-1.1 JlexunoHHBIE u | Paznen 11. Yucnossle psiibl Texymui KOHTpOJIb —
YPOBEHb He 3naem ocnosnvie MPaKTUYECKUE 3aHsaTuUs, | Pazgen 12. @yHKUMOHAIBHBIE PsAJIbI YCTHBIN omnpoc,
Kame2opuu u cneyu@uxy | caMOCTOATENIbHAs pabora | Pasmen 13. MHTEerpanpHOE MCUYUCICHHE | 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 | MPAaKTUYECKUE 3aHATHS, | TPONHBIE HHTErPaJIbl
OCHOBHble Kameeopuu U | CAaMOCTOSATENbHAs pabota | Pa3gen 15. DieMeHTHI MaTeMaTUYECKOM
cneyuguxy ux nonumanys | OOYHarOIUXCS, MOATOTOBKA U | TEOPHH MOJIS
8 Mamemamuyeckom | CAa9a [POMEXKYTOTHON
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 TIPOMEXKYTOUHOH
aTTeCTallvH.

7 NeKumoHHbIe 3aHATUS, NpaKTUYecKune 3aHATMA, NabopaTopHble 3aHATUA, camocToATebHasA paboTa...
¥ Heobxo4MMO yKa3aTb aKTUBHbIE U MHTEPAKTUBHbIE METOAb! 06yYeHUs (HaNpUMep, MHTEPaKTUBHAA NeKLuMs, paboTa B MasibIX rpynnax, METOAbI MO3rOBOrO WTYPMa U T.4.),
cnocobcTayoLLIME Pa3BUTUIO Y 0BYUaIOLMXCA HAaBbIKOB KOMaHAHOMW PaboTbl, MEXIUYHOCTHON KOMMYHMUKALMK, MPUHATUA PELUEHWI, TMAEPCKUX KauecTs.
® HaumeHoBaHwe Tembl (pasaena) 6epetcs U3 paboyelt NPOrPaMMbl AUCLUMANHDI.
% OLEeHOYHOE CPEACTBO AOMKHO BbIBUPATLCA C YYETOM 3aNNaHMPOBaHHbIX PE3y/IbTaTOB OCBOEHUSA AUCLMMIHBI, HANPUMEP:
«3HaTb» — cobecefoBaHUE, 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 | nmpakTHuecKue 3aHATHS,
OCHOBHblE Kamezcopuu u 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 MCUYUCICHHE | PAa3HOYPOBHEBBIC
npogeccuoHanbHbIX 3a0ay 00y4aroImuxcs, TOArOTOBKA U (GYHKIMA HECKOJIbKUX IEPEMEHHBIX. | 3aJ1a4H, KOJJIOKBUYM.
crayda TIPOMEKYTOUHOH | JT0jiHBIC HHTEIPAIIBI
arTecTariy. Paznen 14. MHTerpanbHoe MCUUCIECHHE
Cpennuii OIIK-1.2. Ymeem pewamyo | JIeKIIMOHHBIE M| GyHKUMHA HECKOJNBKHX MepeMEHHbIX.
YPOBEHb cmanoapmuvle MPAKTUYECKUE 3aHATHS, | TpoiiHple HATErPATTHI
npogeccuonanvhole CaMOCTOATCIbHAs pabota Paznen 15. DineMeHThl MaTEMaTHUECKOM
300a4u no 06pa314y 00yJarolMxcs, IOArOTOBKA EI TeOpHH Mo
npumepa caada MNPpOMEIKYTOYHOU
aTTeCTalluu.
Bricokuii OIllK-1.2. Ymeem | JlekunoHHbIE u
YPOBEHb CamocmosamenbHo MPaKTUYECKHE 3aHSITHS,
peuwlams  CMAHOApPMHble | CaMOCTOATENbHAS 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. @yHKUMOHATBHBIE PSJIbI YCTHBIN ompoc,
meopemuuecko2o U | caMOCTOsATEIbHAs pabora | Pazmen 13. MHTErpampHOE MCUYHCICHHUE | pa3HOYPOBHEBEIC
IKCHEPUMEHMANbHO20 OOy4alolIUXCs, MOArOTOBKA M | yHKIMHA HECKONBKUX MEPEMEHHBIX. | 3aa4M, KOJUIOKBHYM.
uccreoosanusi 0bvekmosg | CHa1a TNIPOMEKYTOUHOH | JT0jiHBIC HHTETPAIIBI
npogeccuonanvrou arrecTaruy. Paznen 14. MHTerpaibHOe MCUUCIEHHE
oesmenbHOCIU. (GYHKIIMIT HECKOJBKUX MEpPEMEHHBIX.




Cpenuuii OI1K-1.3. Braoeem | JleknmoHHbIE u
YPOBEHb SHAHUAMU 6ce2o | MPaKTHYECKUE 3aHATHS,
U3BYUeHHO20 — 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- MPaKTHYECKHE 3aHATHU,
NOHAMULIHBIM CaMOCTOsATEIbHASL pabora
annapamonm, Hayunbim | OOYYAIOLIMXCs, IOATOTOBKA U
A3LIKOM U mepMuHoocueti | CAada TPOMEKYTOUHOH
npopeccuonanbHoll arrecTaruy.
oessmenbHOCHU.
Bnaoeem HABbIKAMU
meopemuyecko20 u
9IKCNEPUMEHMATILHO20
uccneoosanus 00vbeKmos
npogeccuonanvbHou

oesamenbHOCmU.

TpoitHble UHTErpaIbl
Pasnen 15. DineMeHTEI MATEMATHUECKON
TEOPHH OIS




Kon YpoBeHb WNunukatopel noctvxenus | Bun YUEOHBIX 3aHATHHA Kontpomupyemsie gas;[eﬂm u | OueHouHble CpeacTBa,
KOMIIETEHIIUH | OCBOCHMSI KOMIIETEHIMH paGoTh, (OPMBI M METOMBI | TEMBI JMCIATLTHHEL UCMONIb3yeMble [UIl OLEHKHU
KOMIIETEHIIUH o0y4eHus, CIIOCOOCTBYIOIINE YpOBHs C(boIZ)MHpOBaHHOCTH
(GOpMHPOBAHHUIO U  Pa3BUTHIO KOMITETeHIMK "
KOMIIETCHIIUI
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 Yacmuuno 3naem | JIEKIIMOHHBIE W TPAKTUYECKUE | HECKOJIBKUX MEPEMEHHBIX.
YpOBEHb OCHOBHble ~ meopeMbl U | 3aHATHS, caMOCTOsTebHas paboTa | JIBOMHBIE HHTETPAJIbI
Gopmynsi oOyuaromuxcs, moarotoBka u | Pazmen  14.  HHrerpanbHOe
Mamemamuyecko2o chada IPOMEIKYTOYHOH | CYHCIICHUE byHKIUi
ananuza arTeCTaluy. HECKOJIbKUX [IEPEMEHHBIX.
Cpennuit IIK-2.1 3naem ocHnoénvle | JIEKIMOHHBIE W TPAaKTHYECKHe | TPOMHBIE MHTETPAIbI
YPOBEHb meopembl U (opmynwl | 3aHATHA, caMocTosTeNbHas padota | Pasmen 15. DneMenTs
mamemamudecKoco O6y‘la}0H_[I/IXC$I, IOoArOTOBKA U | MaTeMaTHIeCKON TCOPHHU I10JIA
aHaauza caada MIPOMEIKYTOYHOU
aTTeCTalluu.
Belicoknii IIK-2.1 B cosepwencmee | JIeKUMOHHBIE W TPAKTUYECKHUE
YpOBEHb 3Haem OCHOGHble | 3aHATHS, caMoCTOsITeIbHAs paboTa
meopembl U hopmynvi | O0OydalOMMXCA, HOATOTOBKA M

?! JleKuMOHHBIE 3aHSATHS, IPAKTHIECKHE 3aHATHS, TA0OPATOPHBIC 3aHATHS, CAMOCTOSTEIbHAS PaboTa. ..
%2 Heo6X0OIMMO YKa3aTh AKTHBHBIC U HHTEPAKTUBHBIC METO/IbI 00YUEH s (HATIPEMEp, HHTEPAKTHBHAS JIEKIHs, pab0Ta B MAIbIX TPYIIAX, METOIbI MO3TOBOTO INTYPMA U T.11.),
CHOCOOCTBYIOIIHE PA3BUTHIO Y 00YUAIOIINXCS HABBIKOB KOMAHIHOM pabOThI, MEKIMYHOCTHON KOMMYHUKAITNH, TPUHATHS PELICHNH, THIEPCKUX KadeCTB.

% HaumenoBauue TeMbl (paszena) Gepercs n3 pabodeil mporpaMMbl JUCIHILTHHEL
" OLeHOYHOE CPEICTBO JOIDKHO BEIOMPATHCS C YUETOM 3aIIAHHPOBAHHBIX Pe3yIbTATOB OCBOCHHS JUCIIUIUTHHEI, HATPHAMED:
«3HaTh» — cobecenoBaHNEe, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, mnopTQoino. ..




Mamemamuyecko20 ciaga HPOMEKYTOYHOI
aHaiuza aTTCCTaluu.
YwMmeer
bazoBbIii 1IK-2.2 HUcnvimvisaem | Jlekunonnsle u npaktuyeckue | Paznen 11. YucnoBsie psijbl Tekymmit KOHTPOJIb -
YPOBEHb 3ampyOHeHUs npu | 3aHATUS, camocTosTeabHas padota | Pazmen 12. DyHKUMOHAJIbHBIE | YCTHBIN o11poc,
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.
Cpenuuii 1IK-2.2. Ymeem | JlekumionHble W TpakTHUECKHe | JBOMHBIEC HHTETPAIIBI
YPOBEHb CamocmosmenbHo 3aHATHS, camocTosTebHas padora | Pasgen  14.  HHrerpanbHoe
npUMeHAmb OCHOBHble | OOYYaloIMXCsi,  TOArOTOBKA M | HCUHMCIICHHE byHKIMIA
meopemvl U opmynel | CAaUQ IPOMEXKYTOYHOH | HECKOJIBKHX IEPEMEHHBIX.
MaAmemamuyecKo2o aTTeCTaLMH. TpoliHble HHTErPaJIbI
ananuza Paznen 15. Dnementsl
Beicokuit 1IK-2.2. Ymeem 6 | JIeKUMOHHBIE M MPAKTUYECKUE | MATEMATHYECKOW TEOPUH TTOJIS
YPOBCHB coeepuiencmee 3aHATHUA, CaMOCTOATCIIbHAA pa60Ta
npUMeHsntb 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 | Pasmen 12. DyHKIMOHANBHBIE | YCTHBIH oTpoc,
npuemamu, aieopummamy | OOy4arolMxcs, — IOArOTOBKA M | PSJIBI pa3HOYpPOBHEBBIE 3a/1a4d,
u cnocobamu npumeHenus | cnaia IPOMEXKYTOUHOH | Pagmen  13.  HHTerpaibHOE | KOJUIOKBHYM.
COBPEMEHHO20 aTTeCTalllu. HCYHCIICHUE (byHKIMR
MaAmemamuyecKo2o HECKOJIBKUX MePEMEHHBIX.
annapama Onsl  peulenust JIBOViHBIE HHTETPAJIBI
3a0au npogeccuonanvHoll Pasznen 14. HHrerpanbHOE
oesmenbHOCIU. HCYHCIIEHUE byHKIMIA
Cpennuit 1IK-2.3. Braoeem gecemu | JISKUMOHHBIE M TPAKTUYECKHE | HECKOJIBKHUX MEePEMEHHBIX.

YPOBEHb

memooamu u cnocobamu

3aHATUA, CAMOCTOSITECIIbHAs pa60Ta

TpoliHbIEe HHTETPaAJIBI




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

annapama

Pazgen 15. DaeMmeHTHI
MaTeMaTUYECKON TEOPUU TOJIS




Tabauma 3
1-3 cemecTphl

2. TIEPEYEHBb OLIEHOYHBIX CPEJICTB?

Ne | HaumenoBaHue
OLICHOYHOTI'O
Cpe/cTBa

XapaKTepI/ICTI/IKa OIICHOYHOI'0 CpCACTBA

[IpencraBnenue onenounoro cpeacrsa B @OC

1. | KomnokBuym

CpencTBO KOHTPOJIS YCBOCHUS Y4eOHOTO MaTepraia TeMbl, pa3/ielia Wild pa3/esioB
JUCIUILTMHBI, OPTaHU30BAaHHOE KaK yueOHOe 3aHATHE B BUJE cOOECeIOBaHU
peroiaBaTessi ¢ 00yJaronMMUCS.

Bompocsr o Temam/paszenaM JUCIHILTAHBI

2 | Pemenne
Pa3HOYPOBHEBBIX
3a/1a4 (3a1aHui)

Pasnuuaror 3a1a4m u 3a1aHus:

a) PENPOAYKTUBHOTO YPOBHSI, IO3BOJISIONINE OIICHUBATHh U JTHATHOCTHPOBATH
3HaHUE (aKTHIECKOro MaTepuasa (6a30BbIe MOHATHS, AITOPUTMBI, (PaKThl) U
YMEHHE MMPaBUIIHHO UCIIOIB30BATh CICIIHALHBIC TSPMHUHBI M IOHSTHS, Y3HABAHUE
00BEKTOB U3yUYCHHUS B paAMKax ONPEICICHHOTO pa3jeiia TUCIIUILUIHHEI,

0) PEKOHCTPYKTHBHOT'O YPOBHSI, TIO3BOJISIONINE OIEHUBATEL M TMATHOCTUPOBATH
YMEHHUSI CHHTE3UPOBAaTh, aHAIU3UPOBATh, 00001IaTh (haKTUYECKUN 1
TEOPETUICCKHUI MaTepHrall ¢ GOpMyITUPOBAHNEM KOHKPETHBIX BHIBOJIOB,
yCTaHOBJICHHEM MIPUYUHHO-CIICACTBEHHBIX CBSI3EH;

B) TBOPYECKOTO YPOBHS, TTO3BOJISIOIINE OIICHUBATh U JIMATHOCTUPOBATH YMEHUS,
WHTETPUPOBATH 3HAHUS PA3IUYHBIX 00JIacTell, apryMeHTHPOBATh COOCTBEHHYIO
TOYKY 3pEHHUSI.

KoMIiekT pa3HOypOBHEBBIX 3374 (3aaHHil)

3 | Tecr

CpC,I[CTBO, IMO3BOJIAIONICC OLICHUTL YPOBCHDb 3HAHUH 06yqa}0meroc;1 IIyTeM
BI)I60pa UM OJJHOI'0 U3 HECKOJIbKMX BAPUAHTOB OTBCTOB HaA ITOCTaBJICHHBIN BOIIpPOC.
B03MOXXHO HCIIOJIE30BaHUE TECTOBBIX BOIIPOCOB, MPECAYCMATPUBAIOIIINX BBOJ
O6y‘-IaI-OIIII/IMCSI KOPOTKOI'0O 1 OJHO3HAYHOI'O OTBCTA HA IIOCTaBJICHHBIN BOITPOC.

TecToBrIe 3amaHus

25 9 v
YKa3blBaloTCA OLLeHOYHbIe CpeacTBa, NpUMeHAeMble B X0A4e peannsaumm pa60l4e14 nporpammbl 4aHHOU OAUCUUNNUHDI.




3. OIIMCAHUE IMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHMSI KOMITETEHIIUI

OueHuBaHue pe3yapbTaToB OOydeHHs MO AUCHUIUIMHE «MareMaTH4ecKuil aHanu3)» OCYIIECTBISETCS B COOTBETCTBUM ¢ [lonoxeHuem o
TEKYILEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUYHON aTTeCTalluU 00yJarOIIUXCS.

[IpenycMOTpeHbI clneayrolue BUABI KOHTPOJS: TEKYUIUil KOHTPOJb (OCYIIECTBIEHUE KOHTPOJIS BCEX BUIOB ayJUTOPHOM M BHEAYIUTOPHOU
JESATEeNbHOCTH 00YYarOIIErocs ¢ IebI0 MOTYYeHUS MePBUYHON MHPOPMAIIUN O XOJI€ YCBOCHHS OTJEIIBHBIX JIEMEHTOB COACP)KaHUS TUCIHUILIMHBI) U
MIPOMEXYTOUHAsl aTTecTalus (OLIEHUBAETCS YPOBEHb M KQUeCTBO MOATOTOBKH MO AUCLUHUILIMHE B LIEJIOM).

[Tokazarenu u KpuTepuu OLIEHUBAHMSI KOMIIETEHIMH, POPMUPYEMBIX B IIPOLIECCE OCBOEHUS JAHHOM JIUCLUUIUIMHBI, ONHUCaHbI B TA0I. 4.

Kon YpoBeHb OCBOCHUS WNnaukatopsl Kputepuu onieHnBaHus pe3yabTaTOB 00yUEeHHUS
KOMITETEHITNH | KOMIICTCHIINN JOCTHKCHUS
KOMIIETEHITNH
3Haer
Henocrarounsrii OIIK-1.1, I[IK-2.1 | He 3naem 6oavuie noiosumvl hopmyaupo8oK onpeoeierull u meopem , He ymeem ux
YPOBEHb NPUMEHAMb HA NPAKMUKe
Ouenka
«HEYJIOBIIETBOPUTEIHHO
ba30BbIii ypOBEHB OIIK-1.1, I[IK-2.1 | 3uaem 50% ocnosHnoco mamepuana Kypca, 0OHAKO UCNbIMbleaem 3ampyOHeHUs NPU Ux
Ornenka, npuMeHeHuu
«YAOBIETBOPUTEIHHO)»
Cpenuuii ypoBeHb OIIK-1.1, [IK-2.1 | 3uaem 0CHOBHYIO Yacmb Mamepuaia, ymeen NpUMeHsIms e20 Ha NPAKmuxe
OITK-1, Or1eHKa «XOpOIIO»
TIK-2 Bricokuii ypoBeHb OIIK-1.1, [IK-2.1 | Cé0600H0 6nadeem OCHOBHbIM MAMEPUATLOM KYPCA U YMeem NPUMEHSMb €20 HA

Ornenka
«OTIINYHO)

GBadyTCHO»,

npakmuke

VYmeer

ba30BeIil ypOoBEHB

OIIK-1.2, [IK-2.2

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

Cpennuii ypoBeHb

OIIK-1.2, [IK-2.2

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

Bricokuii ypoBeHb

OIIK-1.2, [IK-2.2

Ymeem camocmosmenvno npumensme 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 yacmosro  mamepuaia, Memooamu meopemu4ecKkozco 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
OLlECHUBAHUS Pe3yJabTaTOB 00y4eHHsI

[lo Bupam 3agaHuii NPUBOAMTCA OIMHUCAHHE TOrO, KakuM oOpa3oM HEOO0XOAMMO
BBITIOJIHUTH JTAHHOE 33/1aHUE, CIOCOOBI 1 MEXaHU3MBI €T0 BBITIOJIHEHHUS, BBIOOP HOMEpa BapHaHTa
u gp. Ilpumepbl METOAMYECKHUX MATEpPHAIOB, OMNPENCNAIOMIUX MPOLEAYypY OLCHUBAHUS
pe3yIbTaTOB 00yUEHUs, XapaKTEPU3YIOIIUX dTarbl (OPMUPOBAHUS KOMITETCHIIUH:

J MeTtoauueckue yKa3zaHus 1o pa3paboTKe OIICHOYHBIX CPE/ICTB

J Wubple MeToauueckre MaTepuaibl, OIMpenessionlie MpoLeayphl OLIEHWBAHUS
pe3yabTaToOB 00yUEHUs B XOJI€ peanu3aiy padboueii mporpaMmbl AUCIUTUTAHBI

5. MarepuaJbl JJil NIPOBeJAeHHUs] TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM
arrecTaumMu

Bomnpocs! 11 KOJLIOKBHYMA
1 cemectp
Tema: ITonaTne YUCIOBOH ITOCIIENOBATEILHOCTH.

3aua1me. Mo>xHO 1 {Cn} Ha3BaTh YMCIIOBOM IIOCJIICAOBATCIbHOCTBIO, €CIIN

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. Haittu 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 a0, a-f#0.
sin X
In(1+si
4, (o= nAEsing o
sin5x
5. f(x) =21 o .
e’ -1
arcsin 3x
6. f(X)=————, a=0.
() J2+x -2
7. f(=218 =2 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)]/X , a=1/2.

Tema: HenpepbIBHbBIE U pa3pbIBHBIE PYHKIIUH.

3apanme . OnpeienuTe TOUKy pa3phbiBa, XapaKTep pa3pbia M ckauok GpyHkiuu | B Touke
paspbIBa.

1, f(x)=%.



[ —1, x<0,
2. 100 = X, X>0
;—q
3. f(x)=—.
(x) 1
[ 2x+1, x<0,
AT00= 0, oo
:—x+L Xx<1,
> 1= o1
6. f(x):s'gfx.
7. f (= 3n2X
X
1-—cos3x
8. f(X)=——F—.
() 5x°
2
9. f(x):M_
2X+1
2x+1
10. f(x):|zx+n.
\X+J <D
X+2' ’
11. f(x)=|v4—-Xx*, —2<x<2,
—l—,x>2
X—2
x+3| < 3
X+3' ’
12. f(x)=|v9—-x*, -3<x<3,
—l—,x>3
X—3
|L x <0,
X
13. f(X)=|v1-x%, 0<x<1,
—, X>1.
14, f(x):—°°S3f‘1.



15. f(x)_

-1
Tema . HpaBI/ma Jlonurasns.

3apanue. Borunciuts npenen pynkuuu f B Touke @ ¢ momomibro mpasmi Jlonurais.

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)=Y2FX=2 4 0
X
13, f(x) = O+2) 5
X+ 2
__12)\2
14 () =23 a-
sin“(x—3)
15, f(x)=2— 1 a=o.
sin2x

Tema : JlokanbHbIe U TI100abHBIE SKCTPEMYMbI (QYHKIUH.
3apanme. Vccnenopars Gpynkuuio f Ha noxanbublil 1 ro6anbHbIl SKCTpEMyMbI Ha 3aJaHHOM
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+2)2 -
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].
)=z [4 2]
2
11, f)=-X 4848 -2 —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, l}
X -

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

Tema: BpImyKiI0CTh ¥ BOTHYTOCTb, TOUKHU Tepernda QyHKIUY.
3apanue 7. Uccnenosath GyHKuo | Ha BBITYKIOCTH U BOTHYTOCTh, 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: Acumnrorsl rpaduka Gynakuuu .

3amanue. Haiitu acumnrorsl rpaduxa pyakuum |

2
1f ==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 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* —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 HHTETPAJIBI.
3aganue. Vccrnenyiite Ha CXOIMMOCTh HECOOCTBEHHBIE HHTEIPAIBI.

1)} 1 o
i

Ix+3
2) j xe X dx.
0

+00 dX




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

10) I ctgxax.

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

13) j(ffxT

14) Te‘Sde.
0

15) j. xe ™ dx.

3 cemecTp
Tema: Psp Teiinopa.

3apanme. Oyuxiuio | pasnoxure B pag Teiinopa o crenensaM X U ompeaenuTe HHTEPBA
CXOJMMOCTH TOJTyYEHHOTO Psija.

1) f(x)=e?.
2) f(x)=(1+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 kommerentuu: OIK-1, ITK-2.

Oyenxa Komnemenyutl OCyWecmeasiencs 8 COOmeemcmauy ¢ maonuyet

Pa3noypoBHeBbI€e 3a1a4n:

1 cemecTp

1 3ajanusi penpoayKTUBHOIO YPOBHS

Tema: [ToHsATHE YNCIOBOM NTOCIEA0BATEIBHOCTH.

Baganme . Haiiaure lim C,, ecin
N—-+o0

_(n+3)*+(n-3)°

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

5. —_—.
\5n* +3

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

S m—Dk5m+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: MccnenoBanue GpyHKIMU U mocTpoeHue e€ rpaduxa.
3aganue. [IpoBequTe MONIHOE HCCeTOBaHUE PYHKIIUH U TOCTPOITE €€ rpaduk.

1 f()_x-+4
2
2 f)= XX+
X—1
2
3. f(x)= .
) x2+2x
2
4, f(x)=
(0= 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) = :
o x* +12

2
14, ()= X1
X+ 2

x? -3
X+2

15. f(x)=



3 3apaHust TBOPYECKOr0 YPOBHS

Tema: IToHaTHe YUCIOBOH ITOCIEI0BATEILHOCTH.

33[[31'[1/16. I[OKa)KI/ITe 10 OHpeI[eJICHI/IIO, YTO AAHHBIC ITOCJIICAOBATCIIbHOCTH ABJISIFOTCA
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: OyHKIIMM MHOTHX NMEPEMEHHBIX

3apanue . Haiiure vactubie nponssoansie f,, f f. unomnbit nupdepenman d 2 f

v olyy
Gynxkumn 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 MprUMEHEHHS ONPEACTIEHHOTO HHTETpajIa.

3aganue. Borancnaute miomanb miockon GUrypbl, OrpaHndeHHON 3aJaHHBIMUA 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€uuslii HHTErpal

2.
2.
2.



3ananme. [IpumMeHsis METOIbI MHTETPUPOBAHUS U TaOJIMUHBIC HHTETPANIbI, HAMIUTE 3aJaHHbIC
HEOIPENEIEHHBIC HHTETPAIBIL.

xdx
) J‘7+x2'

c (x+18)dx

I x?—4x-12
3) [(3—x)cos xdx
 (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

J1+%
* 2
14) | xe ™ dx.
o dx
I xIn?x’
Kontponupyemslie komnerenuu. OITK-1, TTK-2.
Oyenka KomMnemeHyuti 0Cywecmeisiemcs 6 COomeemcmeuu ¢ maoauyeu 4.

15)

3 cemecTp

1 3apanusi penpoAyYKTUBHOIO YPOBHS

Tema: CreneHHbIE psJIb.

3aganue. Haiinure paguyc u MHTEpBal CXOAUMOCTH cTeneHHoro psaaa. Mccnenyiire
CXO)II/IMOCTI) p;{)la Ha KOHIIaX MHTEpBAJIa CXOAUMOCTH.

1) Z (x+3)

n




3) 24 (x 4)".
4)Zn 2
5)Zn +6
6)2
7)2
8)2” 4 (x 1y
9)Zn +5

10) Z

n

Z (X 4)"
7 Jn(n+1)
12) Z(X+3) .

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

14) Z(x+1) |

15) Z (X 3)

2 3auaﬂnﬂ PEKOHCTPYKTUBHOI'O YPOBHA
Tema: /[BOWHON UHTErpaL.
3aganue . lI3MeHuTE NOPSIIOK MHTETPUPOBAHUS B IBOMHOM MHTerpaie. Crenaiire 4epTéx

00J1aCTH HHTErPUPOBAHUS.
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:rG
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 3axaHus TBOPUYECKOr0 YPOBHS
Tema: Uucnossle psiabl.
3aganue . Haiinure cymmy psiaa.

~+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.




+0 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

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

TECTBI
1 cemecTp.
IIpenen nmocaenoBareJbHOCTH U npeaea GyHKuuu.
1. Vkaxure MMOCJICAOBATCIIBHOCTHU, CXOAAIUECA K YUCITY 3 .
)Sn 2
‘n+5°
3n ., 2
2): sin( );
n+5 n+5
3n 2
3): cos( );
nN+6 nN+5

a:n(x/n+2 -+/n).

2. Haiigute Mpeaci NoCjaca0BaTCIIbHOCTU:




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

., 7—=3cos7n
lim(———).
N 4/N+2
4. YKaxXuTe 3HaUeHue npeacia mocjaea0BaTCIbHOCTH:

lim (n +1)§|n 2n |
n—o0 n

5. YKaxkuTe 3HaUCHUE npeaciia nmocjiea0BaTCIbHOCTH

6. Haiinure 3HaueHue npejena nocie10BaTeIbHOCTH:
. T
lim ntg—.
nN—o00 n
7. Haiiqure npeaen nociea0BaTebHOCTHU:
) . T
lim nsin—.
N—o0 n
8. Haiinure npenen GyHKIUN:
lim(x?cos zX) .
X—1
9. Haiigure nipenen pyHKIMH:
.2
lim(-=—).
x>0 X—-1
10. Haiinute npenen GpyHKIUU:

. tgmX

lim 97X

x—>1X+ 2

11. Haiinurte npenen GpyHKUMU:
. X

lim( :

x—0 COS X

12. Haiinure npenen GyHKIUU:

lim 197X
x—0 2X

13. Haiinure npenen GyHKIUU:

lim(zxctg27zx).
x—0

14. HaitguTe penen nociie10BaTeIbHOCTH:

(. _Jn
lim|sin2n-sin—-—
n—o n+1

15. Hatiqute ipenen GyHKIUM:



) x-1
lim(———).
x—0 COS 27X

HenpepbiBHOCTh. Kiaccupukanusi Touex paspbiBa.
1. OT™eThTe yHKIMH, HENPEPHIBHBIE B TOUKe X = 2:
1):y =tgxzX;

B x> —x—-2

2y =——;
)y N

3:y= arcsin(x%z);

4):y =Cctg2zx.
2. YkaxuTe QyHKIIUU, KOTOPbIE UMEIOT Pa3phbIB B TOUKE X = 2:
ey X2—x-2
' X—2
2):y=1grxX;
X+2
y=--—7——;
cos(x —2)
S|n(x—2)’x>2
4).y = X—2 .
2,X<2

5|x -

3. YkaxuTte BeIUYMHY cKauka GyHKIUU Y = B TOouke paspbiBa X =1.

4. OtMmeTbTe PYHKINH, HEMPEPHIBHBIE HA BCEW YHCIOBOU MPSIMOM:
1): y = X+ arcctgx;

2):y =5In(x—2);

3:y= m X

4):y =/5-3cosx.

X—3
5. 3anummTe BeNMYMHY CKaduka QyHKIuu Y = u B TOuKe paspbiBa X =3.
2(x—13)
3*,x>0
6. 3anumuTe BeIMYMHY cKauka QyHKUuu Y = B TOYKE Pa3pbIBA.
2cosx,x <0
In(x+1),x>0
7. 3anuimnTe BeIMUYMHY cKauka QyHKunu Y = ) B Touke X=0.
X“—=2,x<0
8. VkaxuTe QyHKIHH, KOTOpPble MMEIOT pa3phiB B Touke X = 0:

1y = sinx
'y_|cosx|’



_sin2x

2): :

)y X+2
sin X

Npy=——:

S~
tgx

4):y=i.
X

9. OrMmetrbTe DYHKIIMH, HETIPEPHIBHBIC HA BCEH YUCIOBOM 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 BeTUUMHY cKauka QpyHKIuM Y = B Touke X =1.

X
cos—,x<1
4

11. Vkaxure Bennuuny ckauka GyHkuun Y = 2 |X|Cth B Touke X =0.

3x2,x>1
12. Ykaxure BeIMYHHY CKauKa QyHKIMH Y =19 B Touke X =1.
sinzx,x <1
13. OtMersTe PYHKIHH, HEMPEPHIBHBIC HA BCEW YMCIIOBOM MPSMOIA:
~sinx
2):y=v2-2%;
3y = CosX
T In(x®+2)°
B y= ctgz(x% +2)
' X242

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. Haiiiure abcrmccy Toukd Makcumyma QyHKIuu Y = x> —15x3 +5,
TX
2. HaiinuTe npon3BoaHy0 QpyHKIUN Y = COST In(1+ X) B Touxe X=0.

3. Ilox xakuM yriom Kpusast Y = X1 lnepecekaer ocw abenmcc?



4. IIpoBonOKY MIMHOM 12 CM COTHYJIM B BHJIE IPSMOYTOJIBHUKA . Y KOKUTE HaUOOJIBIITYIO
BO3MO>KHYIO IUIOIIA/b IPSIMOYTOJIBHUKA (B CMZ).
5. YKaxuTe TOUYKH dKCTpeMyMa (YHKIIUH, €CITU U3BECTHO, YTO €€ MMPOU3BOIHAS UMEET BH/I

y'(X) =5(x— 2)(x +1)%x°.

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

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

8. Haiinure BTOpYIO Ipou3BoaHYyI0 OT QpyHkuuu B Touke X =1, ecin y(X) = x%Inx.

9. Haiinure nepByio npousBoanyo oT pynkuun Y(X) = e'97X g Touke X =0.

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

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

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

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

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

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

AcuMnToThl rpadpuka GyHKIHN.

1. Beibepure acumMnToTsl rpaduka QyHkmun Yy = ——.

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=Xx—-2
2):Xx=2; y=X+2
3):y=1
4):x=2; y=0.
3. BeiOepute acumMnToTsl rpaduka GyHkuuu Y = ))((2+ 21 .
1:y=X,
2):x=%1, y=0;
3:y=41;

4):x=2; y=0.



4. Beibepure acuMnTOTHl rpaduKa GyHKIUU
1): X =-1;

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

epx=-1 y=1;

4:x=-1, y=0.

5. Beibepute acuMnToTh! rpaduka GpyHkuuun Yy

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

4:x=%2; y=X.

6. Beibepute acuMnToTsl rpaduka GyHKIIUU

1):y=1;

2):x=-1;

3:y=-1;

H:x=-1 y=1.

7. Beibepute acumMnToThl rpaduka GyHKIUNA
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 acumMnToThl rpaduka GyHKIUN
1):y=-4;

2):y=0;

3): x=1;

4):x=log; 4.

10. Beibepure acuMnToTsl rpaduka GyHKuuu 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 MECPCUUCIICHHBIX HUXKEC:



J:x=-1 y=0;
MH: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 acuMnToThl 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 aCUMIITOTEI rpachKa (I)YHKI_[I/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 acuMNTOTH rpaduka GyHKIuu Yy = X22X31
1): X ==1;
2):x=%1, y=2x;
e:x==x1, y=1;
4):x==x1, y=0.
15. Ykaxure acuMnToTsl rpaduka GyHkuuu Yy = ;23 X31
1): X ==1;
2):x=%1, y=-3X;
x=%1, y=3;
4):Xx==x1, y=xX
2 cemecTp

DyHKIUM MHOTHX NepeMeHHbIX. IIpenen mocjienoBaTreJJbHOCTH M npeaes (PYHKIHUH.
HenpepbiBHOCTH



1. Haiigute ob6nacTh onpenencHus GyHKIUA Z = arcsin(x + y) . Beibepure onuH u3

MEPEUYHCIICHHBIX HIXKE OTBETOB.
1) MHO2KECTBO TOYEK HA KOOPAMHATHOM IIIOCKOCTH OXY , JIexKaluX B IOJIOCE, OTPAaHUYEHHOU

mpambivu Y =—X+1u y=-X-1;

2) MHOKECTBO TOUYEK Ha KOOPAMHATHOMU 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 I0JI0Ce, OTPAHUYECHHOM
mpamMeiMu Y =—X u Y =—-X—2;

5) MHO>XXECTBO TOYEK Ha KOOPAMHATHOH miockoctu OXY , nexaiiux B 10JI0Ce, OrpaHUYEHHON

npsmbiMu Y = —2X+2 u y=—2X—2.

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

MIePEUYMCIICHHBIX HI)KE OTBETOB.
1) MHOXKECTBO TOUYEK Ha KOOPAMHATHOM miiockocTu OXY, nexamux B KBajapare

{(xy)2<x<2-2<y<2};
2) MHOXXECTBO BHYTPEHHHUX TOYCK HA KOOPIMHATHOM IIIOCKOCTH OXY , MpUHAIEKAIIUX KPYTY

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

{(x, y)‘1< X2 +y?< 2} :
4) MHOXECTBO TOYEK Ha KOOPAUHATHOW IuIocKocTH OXY , nexalux 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 onpeenenus Gyuximn Z = arcCOS(X — Y) . Beibepute oauH u3

[IEPEUYUCIICHHBIX HUKE OTBETOB.
1) MHOKECTBO TOUYEK Ha KOOPAMHATHOM IIIOCKOCTH OXY , JIexKaluX B MOJIOCE, OTPaHUYEHHON

mpameivu Y =—2X+1un y=-2x-1;
2) MHOKECTBO BHYTPEHHHX TOYEK HA KOOPAWHATHOMU Mmockoctd OXY , mpuHaUIeKaIuX KPYTy

pamuyca 2 ¢ IEHTPOM B Hayaje KOOpIMHAT;
3) MHO>KECTBO TOUYEK KOOPAUHATHOM ItockocT OXY , mMpuHaAIeKaIInX 110JI0Ce, OrPaHUYEHHON

mpsmeimu Y = X+1u y=Xx-1;
4) MHO>KECTBO TOYEK Ha KOOPAMHATHOU M1ockocTH OXY, nexamux B 0JI0Ce, OrPaHUYEHHON

npssMbeIMH Y = X U y:x—2;



5) MHO>XKECTBO TOYEK Ha KOOPAMHATHOH miockoctu OXY , nexaliux B 10JI0Ce, OrpaHUYEHHON

npsmbiMu Y = —2X+2 u y=—2X—2.

2

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

MNEPCUUCIICHHBIX HUXKE OTBETOB.

1) MHOXECTBO TOUEK Ha KOOPAUHATHOM miockoctu OXY, nexarux B odnactu {( X, y)‘ y < x2} :

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

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

3) MHOKECTBO TOUEK Ha KOOPAMHATHOH m1ockocty OXY, jexkamux B 001acTu

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

4) onHOCBA3HAsA 001aCTh HA KOOPAUHATHOM mockocTu OXY, orpaHMueHHas ABYMs mapalbosiaMu

2 2 o o
y=X"u Yy=-—X", unpoxoxsuias yepe3 ocb OX ¢ BBIKOJIOTOI TOUKOIl B Hauaje KOOpAUHAT;

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

{(x, y)‘—1< y —X? <1}.

5. Haiigure obnacte onpenenenust GpyHkuun Z = alfCCOS 4/ X2 + y2 -1. Bri6epute oquH u3

NIEPEYUCIIEHHBIX HUXKE OTBETOB.
1) MHO’ECTBO TOUEK Ha KOOPAMHATHOM minockocTd OXY , nexarux B kpyre paguyca =1 ¢
LIEHTPOM B Hayaje KOOpIUHaT;

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

LIEHTPOM B HavaJie KOOpP/IUHAT;
3) MHO>KECTBO TOYEK Ha KOOPAMHATHOH muockoctu OXY, nexamux B KBajapare

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

4) MHOXECTBO TOYEK Ha KOOPJAMHATHOU IIocKocTH OXY, Jiexkalux B KBagpaTe

{(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 c nentpom B Hauane
KOOp/IMHAT.

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

2
X

Yacruble mnpousBoanble. Iloanbni auddepenuman ¢Pynxkoun. I[IpudaukenHbie

BBIYHCJICHUSA ¢ MIOMOIULIO TU(pPepeHunaIa



1. Haiture wactasre nponssomssie Z (M), z) (M) dynxman Z(X, y) =Ssin(nxy) s touxe
M (L 2) . B otgere sanummre 2, (M)/m+2, (M) /m.

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

Z(X,y)ZXze_xy,MO(Z;O).BOTBeTe3aHI/IH_II/ITC Z;((l\/lo)+ Z;(MO).

3. Haiigute nepBbie 4acTHbIE MPOU3BOAHBIE PYHKIIMU B YKa3aHHOM TOUKE:

z:y/\/;; P0(1;2).BOTBGT633HI/II_HI/ITG Z;((PO)+Z;,(PO).

4. Haiinure nepBble YaCTHBIE MPOU3BOIHBIE (YHKIIMU B YKA3aHHOI TOUKE:
_ . . ' '
Z =arctg (xy), Py (1,1) . B orBere sanummre 7, ( P ) +2, ( PO) :

5. HaﬁHHTC ICPBBIC YaCTHBIC ITPOU3BOJHBIC (1)YHKI_[I/II/I B YKa3aHHOﬁ TOYKCEC:

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

6. 3amensist mpupamenue Gy JudepeHnanom, BEIYUCINTE TPUOIIKEHHO

(1,02)°(0,97)°.

7.3amensist npupaiieHue GyHkuuu quddepeHnanoM, BIUUCIUTE TPUOIMKEHHO

\/(4,05)2 +(2,93)°.

8.3amenstis npupanienre GyHkuun quddepenuanom, Beraucaute npudmmkento 0, 97405,

9. Oxna cropona npamoyroneruka @ =10cm, a gpyras b = 24 cm. Kax usmennrcs anaronans
TIPAMOYTOJIBHUKA, €CIIA CTOPOHY A yAIMHUTH Ha 4 MM, a cropory D yxoporuts Ha 1vm.
Haiigure n 3anmummure B CM BEIMUMHY U3MEHEHHS JUArOHaJId IPSIMOYTOJIBHUKA:

A) npubnukeHHO ¢ noMoIbio Auddepennana; B) Tounyto ee BeTUYUHY.

IIpousBonnas ciaoxuoi pynkuuu. [IpousBoaHasi 1o HANPABJIEHUIO U TPAANEHT PYHKIUHN

1.Haiinute B yka3aHHOH TOUYKE MepBble YaCTHBIE POU3BOJHBIE (PYHKIINH, 3aJaHHON HESBHO:

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

2.Hailigute B yka3aHHOM TOYKE IEPBbIC YaCTHBIC MIPOU3BOHBIC ()YHKITHH, 33 JAHHOW HESBHO:

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

Xy
M(L2).



4. Haiiqute TpOM3BOMHYI0 GYHKIUH Z = X + XYy +2X+2Y, 10 HanpasJIECHUIO | - (3;4) B
touxe M (1;1).

5. TemnepaTypHoe 1oJI€ B JINCTE METAJLIA PACIPENEIICHO 10 YKa3aHHOMY 3aKOHY

T(xy)= 6Xx* — SY . Halinute HanboJbllee 3HAYEHHE CKOPOCTH U3MEHEHHS TEMIIEPATYPHI

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

6. TemnepaTypHOe IOJIE B JINCTE METa/UIa PACIIPEENICHO 110 YKa3aHHOMY 3aKOHY

T(X;y) = XSIN Ty . HaiiguTe HaubobIee 3HAUCHUE CKOPOCTH H3MEHEHHS TEMIIEPATYphI
J= |gradT (M 0)|B touke M, (L;1) . B otBere ykakute 3nauenue J /1.
7. TemnepaTypHO€ 10JIE B JINCTE METAJLIA PACIPENEIICHO 10 YKa3aHHOMY 3aKOHY
T (X; y) = y2 — 2XY . Haiinure HanboJbliee 3HAYEHUE CKOPOCTU U3MEHEHHUS TEMIIEPATYPBI
J= |gradT(MO)| B Touke M, (1;1).

DJIEeMEHThI TEOPUH I10JIsl

1. Beibepute ypaBHEHUE KacaTeIbHON IJIOCKOCTHU K MOBEPXHOCTH F(X; Y, Z) =0 B ykaszansoi
TOYKE CPE/IM IICPEUYNCIICHHBIX 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 Hopmanu k nosepxuoctn 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 HOpPMAIU K MOBEPXHOCTU F(X; Y; Z) =0 B ykasauHoif Touke cpeau
[IEPEUYUCIICHHBIX HUXKE:

X% — y2 —7%2=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 -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 MJIOCKOCTU K MOBEPXHOCTH F(X; Y; Z) =0 B yxazaunoii
TOYKE CPEJIN NIEPECUNCIICHHBIX HUXKE:!
x* —y? —z2% =1; (3;2;2).

1) X+2y+2=2,

2) X+2y—-3z2=3,
3) 2X+y—-2=2,
4) Xx—3y+2=3,

5) 3X—2y—2z=1.

5. BeiOepute ypaBHEHHE HOpPMAld K MOBEPXHOCTH F(X; Y; Z) =0 s YKA3aHHOW TOYKE Cpelu

MNECPCUUCIICHHBIX HHIKC!
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 KacaTenbHol miockoctd k mosepxuocta F(X;Y;2) =0 B ykazannoit
TOYKE CPEI NEPEUUCIICHHBIX HUXKE:

Z=xX2-2xy+ Y2 —x+2y; (11 1)

1) Xx—-2y+12=0,



2) IX—-y—-2z=2,

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

JlokaJbHBIH M I710021bHBIN IKCTPEMYMbI

1. Haiigute TOUKY JToKanbHOro Muanmyma M (XO; yo) bynkmun T (X;y) = X° —2X+ 2y2. B

OTBETE YKaXXuTe CymMmmy X, + Y.

2. Haiigure TouKy joKanbHOro Mmunumyma M (XO; yo) byHKIIIH

f(X;y)=2X*+y® +4X—2y +5. B orBere ykakute cymmy Xo + Yo -

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

. B oTBeTe ykaxute cymmy X, + Y, .

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

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

(x=0,y>0).

HeonpenesieHHbII HHTErpaJi, MeTOAbl HHTErPHPOBAHHUS.

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

1):c-e*;

2) Inx;

3) C-SInX;

4) COSX.

2. Haiinure unrerpan I(sin X —cos X)?dx .
1):C0S2X +C;
2):SIN2X +C;
1
3):x+50032x+c;
4):5IN2X +COS2X +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. HaiiguTe nHTErpan ICOS 2xdx .



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

1.
4):§sm 2X+C.

5. Haitgute nnterpan IZX+1dX .

1): %2 4¢.
X+1

"In2
3):2In2+c;
X

2
4).——+C.
In2

2) +C;

. Xx—1
6. Haiiqute nnrerpan j 5 dx.
X

1
1):In|X|— = +¢;
pinp~—4 -+
2):In|x—1|+c;
3):(x-1)In|x|+c;
4):£In|x|+c.

X
7. Haiinure unrerpan IX(X +1)°dx.
7 X6
)2 -2 4c;
7 6

7 6
(x+1)"  (x+)) ‘e
7 6

8. Haiiiute uHTErpan 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. VkaxuTe BepHbIe YTBEPKICHUS U3 PHBEIECHHBIX HIKE:
1): [sinx? - 2xdx = Isin x2d (x?);

3):

4): +C.

2):ecmn F(X) = f(X), rne F(X)-nepsoo6pasuas or gpysxmmn f (X), o f(X) =ce;
3): [1n x
- X —24/xsinx
Jx

11. Ykaxxurte BepHblE YTBEPKJICHUS U3 IPUBEIECHHBIX HIKE:

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 YTBEPKJICHUS U3 IPUBEICHHBIX HIKE:
1): _.In Jxdx = %jln xdx;

2): :2xdx =x2+4;

3): | (sm X +1)%dx = jsm xdx + JZSIH xdx + Idx

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

13. ®ynxmms f (X) umeer mpomssognyro '(X) = X +1. Ykaxwure, kakue u3 npuBeIeHHBIX

4):_ dx:jxdx—ZJ.sinxdx.

HiKe QyHKIHiT MoryT cuntarbes dynkuueit 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 HIKE:

1): Ix‘lodx = —ig +C;

X

2): .[32de:3+3'
' Ing '
g Pl g 4
X+1 X+1

4): _[cos(x —1)dx=-sin(l-x)+c.

15. VKakKnTe BepHblE YTBeP)KICHNS 13 IPUBECHHBIX HIKE:

1): [ (272 ~16y/x)dx = 8[ [2*dx—] xdx] :

2): j(cosx +sinx)?dx = jdx + Jsin 2xdx;

3): e F(X) - nepsooBpastas ot dysxian f (X) , 1o [F (x) - xz] - HepBooBpa3Has ot
bynxmmn [ T (X) —2x];

4): eciu Fl(X) u bk, (X) - nBe nepBoo6pasHsie ot oaHOl GynkmK f(X) Tak, yTo
F(X) =2F,(x), 1o f(x)=0.

Onpenenennblii MHTErpaJ, popmyaa Herorona-Jleiibnunua.

1. Beruucnure v 3anuIInTe 3HAYEHUE UHTErpajia
4

[7(x=3)°dx.

2

4
2. BeluncnuTe 1 3aIUIINTE 3HAYeHUE UHTErpaa J.9(X — 3)8 dx.

2
3. BeruncnuTe v 3anunInTe 3HaYCHUE HHTCIrpajia

4
j 10(x —3)%dx.

2

4. BeruucianTe U 3amminmuTe 3HaYCHUE HHTCIrpajia

2
I9(x—1)8dx.
0



2

5. BbIYKCIIMTE U 3aIUIINTE 3HAYEHUE HHTErpaa Jll(X —1)10 dx.

6. BelunciuTe 1 3aUIINTE 3HAUCHHUE HHTCIrpajia

2
j (x —1)dx.
0

0

3

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

8. BeruucinuTe 1 3anuIImTe 3Ha4CHUE HHTCIrpajia

r 0 =

11(x — 2)dx.

2 U1 ¢

9. Beluucinute 1 3anumure 3nadenue uaterpana | 7(X — 4)6 dx.

10. Beruucnure uHTErpa:

T

2
J(x+ 2)sin xdx .
0

11. Beruucnure uHTETpa:

2
_[(x - E) COS XdX .
] 2

12. Beruuciure UHTErpa:

T

j X COS XdX .
0

13. Beruucinure uHTETpat:

3

2
j (X +1)sin xdx.
0

14. Beruncnure uHTErpa:

T

2
'[xsin xdx .
0

15. Beiuncnure uHTErpat:

0
j (x—=1)sin xdx.

2

IIpunioxxkenus onpenesieHHOT0 HHTErpaJa.

1. Haiinure miomans S GuUrypsl, orpaHUYeHHOM THHUAMU:



y=+/2-X; y:\/;; y =0. B oTBeTe yKaxuTe 3HaUeHHE 3S .

. Haitute nomans S urypel, orpaHHueHHON THHUAMH:

y=+8-X; y= JX; y =0. B oTBeTe yKakuTe 3HaUCHUE 3S .
. 3anumuTe 3HaYeHUe IUIOMAMM O (GHUIryphl, OTPAHHYEHHOM JTHHUAMU:
y=+18-x; y=+/x; y=0.

. Haitute nomans S urypel, orpaHuueHHON THHUAMH:

y= X2: y =1. B oTBeTe ykaxuTe 3HaUEHHE IS .

. Haitute nomans S urypel, orpaHueHHOMN THHUAMH:

y= X2; Yy =4. B oTBeTe yKakuTe 3HaYEHUE 3O .

. Haiiure nnomans S (uUrypsl, orpaHuueHHOMN JTHHUSAMU:

y= X2 +1; y = 2. B oTBeTe yKakuTe 3Ha4eHUE 3O .

. Haiinure nuomans S (uUrypsl, orpaHuueHHOMN JTHHUSAMU:

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

. Haitmure miomans S burypsl, OrpaHU4eHHON JIMHUSAMHU:

y= X2; y =—2X. B oTBETE yKaKKMTE 3HAUECHHUE 3S.

. Haitmure miomans S burypsl, OrpaHU4eHHON JIMHUSAMHU:

y=4- X2; y = 0. B orBeTe yKaxure 3HAYEHUE 3S.

10. Haitmure miomans S (burypsl, OrpaHUYEeHHON JIMHUSAMU:
y= X2 —1; y=0.B orBere ykaxure 3HAYEHUE 3S.

11. HaiimuTe miomanas S (QHUIrypbl, OTpaHHYEHHOM JTHHUASIME:
Y= —X2; Yy = 2X. B oTBeTe yKaKuTe 3HAYECHUE 3S.

12. Haliaure niomae TpeyroiabHUKa, 00pa30BaHHOIO MPsAMOM
. 3x—4y =12 c ocamu KoopauHar.

13. HaiinuTe miiomaas TpeyrojibHUKa, 00pa30BaHHOTO MPSIMON
I x+2y—-4=0 cocamu KoopauHar.

14. HaiinuTe miiomaas TpeyrojibHUKa, 00pa30BaHHOTO MPSIMON
I: x—3y+6=0 c ocamu xoopauHar.

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

Heco0cTBeHHbI HHTErpa.

©odx

1. Berucure HeCOOCTBEHHBIN HHTETPA ¢ GECKOHEYHBIME MpeaenaMu J = .[ e B otsere
+ X

—00

YKaXXUTC 3HAYCHUEC — J .
T

g dx
71+%x%

o0
2. BerunciauTe HeCOOCTBEHHBIM HHTETPATT ¢ OECKOHEYHBIM MTPEACIIOM J= I

0
3. Beruucnute HeCOOCTBEHHBIN MHTETPAI C OECKOHEYHBIM MTPEACIIOM

T dx
J — .[—2 . B OTBCTC }/Ka)KI/ITC 3HAQ4YCHHUC 4\] .
1 (B+ X)



4. BpruucnuTe HeCOOCTBEHHBIH HHTETpall ¢ OECKOHEYHBIM MPEIEIOM
o]
J‘ dx
—.
> XIn“ X
5. Beruucnure HeCOOCTBEHHBIM UHT crpal € OCCKOHEYHBIM npeaciom

o0
dx
—.
' X
6. Beraucnnte HecOOCTBEHHBIN HHTErpal ¢ OECKOHEYHBIM MIPEIEIIOM

T 2dx
—.
X

7. Beraucnute HecOOCTBEHHBIN HHTErpal ¢ OECKOHEYHBIM MIPEICIIOM
0
—X
J = je dx
8. Beruucnure HeCOOCTBEHHBIN UHTErpail ¢ 0ECKOHEYHBIM MTPEIeIoM
—2X
J= je dx . B oTsete YKaKHUTE 3HAYCHHUE 2J .

9. BeiunciuTe HeCOOCTBEHHBIN MHTErPaAll OT HEOrPAHUYEHHON (QYHKLUH
= I— . B orBeTe ykaxkute 3HaueHUE — J.
2
0 \/1 — X T

10. BI)I‘-II/ICJII/ITC HECOOCTBEHHBIM MHTETpaJl OT HEOTPaHUUEHHOU (PyHKLINU
J= J~ 2dX
11. BI)I‘-II/ICJII/ITC HECOOCTBEHHBIM MHTETpaJl OT HEOTPaHUUEHHOU (PyHKLINN
1
] J‘ dx
0 VX
12. Boruucnure HeCOOCTBEHHBIN HHTETPa OT HEOTPAHUYEHHOW (PYHKIIMN

_-l[ 20l
*3N—x

13. Beiuucnure HeCOOCTBEHHBIN MHTETpall OT HEOTPaHUUEHHOU (pyHKINN
2
J- ”j— cos xdx
5 A/SinX

14. BBI‘{I/ICJ'II/ITG HECOOCTBEHHBIN HHTErpal OT HEOTPAHMIEHHOM PyHKIIUK
Xdx
J= I . B oTBeTe yKaxute 3naueHnE 3J .

15. BLIchnHTe HECOOCTBEHHBINM MHTETpaJl ¢ OECKOHEYHBIM IPEEIOM UHTETPUPOBAHUS

©2dx
J= I —— . B otsere ykaxmure snavenne 3J .

| X+ X



3 cemecTp
Yucaosbie psaabl. Cymma psiga. [lIpusHakm ¢cxoamMocT
1. HOHB?;YSICB OOHHUM H3 IIPU3HAKOB CXOAUMOCTH, y6eI[I/ITeCB B CXOAMMOCTHU YHUCJIOBOTO psaa

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

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

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

Haitgure u 3anumure ee cymmy.
3. [lonp3ysch OTHUM U3 IPU3HAKOB CXOJMMOCTH, yOEAUTECH B CXOJUMOCTH YHCIIOBOIO Psijia

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

Haitgure u 3anumure ee cymmy.
4. Tlonb3ysch OTHUM U3 MPU3HAKOB CXOJMMOCTH, yOEAUTECh B CXOJUMOCTH YHCIIOBOTO Psijia

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

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

6
x4 4x7 " (3n-2)(3n+1)

Haiinure u 3anummure ee cymmy.
6. Hailinute u 3anummTe CyMMY YMCIIOBOTO Psilia

1 9 27 3"
S — 4+ —+
2 36 216 6"
+1.0

7. HalimuTe u 3anumure CymMMYy YHUCJIOBOTO psijia

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

8. 3anummuTe MOCJICAOBATCIIBHO HOMEPA BCCX CXOAAIIUXCA PAAOB U3 YK CJIa IPUBCACHHBIX HUXKEC:

1)Zl+cosZn )Z§2+é )Z(j

9. 38.1'II/IH_II/ITC MOCJICAOBATCIIBHO HOMEPA BCEX CXOAAIIUXCA PAA0OB U3 YK CJIa IPUBCACHHBIX HUXKEC:

0 n 0 2 0
1 1+cos“n 2
DY M=t
n=1 n=1 n n=1 n
10. 3anumuTe MOCIeI0BATEIEHO HOMEPA BCEX CXOJISIINXCS PAOB U3 YMCIIA TPUBEICHHBIX
HHIXKC:

© n © ©
1 n+2 n
DYHEMRE
n=1 n=1 n+ n=1
11 3amnumure MMOCJICAOBATCIIBHO HOMCPA BCCX CXOIAIIUXCA PAAOB U3 YU CJIa TPUBCICHHBIX
HHNXCE:

+...




1)22 )ignS ; )Z( -1)" smn

n

12. 3aHI/ILHHTe II0CJIEIOBATEIbHO HOMEpA BCEX CXOIALIUXCS PAIOB U3 YUCIIA IIPUBEICHHBIX
HIDKE:

2n
3 cos® n +7 In n
1)2 2)2 3y oo
n=1 n
13 3aHI/ILHI/ITC IIocCJacea0BaTCIIBbHO HOMepa BCEX CXOOAIIUXCS pHI[OB H3 9uciia HpI/IBeIIeHHBIX
HHNXKC.

1)2 2)23”+2 )Z()

14 3aHI/IH_II/ITe IMOCJICA0BATCIIbHO HOMEPA BCEX CXOMAIINUXCA PAA0OB U3 YK Clia IIPUBEACHHBIX
HUWXKC:

1)2%29”; 2)2n(\/ 242 - n);3)2(§)2” |

15. 3anumiure IMOCJICAOBATCIIbHO HOMEPA BCCX CXOIAIMMNXCA pAAOB U3 YHClla IIPUBCACHHBIX
HUWXKCE:

1)2( j Z)Z(5+n) 3)2 cosﬁ

16. 3anummre nociae0BaTEIbHO HOMepa BCEX CXOJSLIUXCS PAIOB U3 YUCIIAa IPUBEIEHHBIX
HIDKE!

1)2 n+2 2)i 3)22”

17 38.1'II/IH_II/ITC IMOCJICA0OBATCIIbHO HOMEPA BCCX CXOIAIMMNXCA pAAOB U3 YHClla IIPUBCACHHDBIX
HUWXKE:

“2n+3 . &sinn+1 . & 1
1 12 '3

18. 3anumiure IMMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIINUXCA PAAOB U3 YK CJIa TPUBCACHHBIX
HUWXKE:

0 aind 5 00 t
1)ZSInn2+ ,2)2 3)2 arc gn .
n=1 n=1 n=1

19. 3anumure IMMOCJICAOBATCIIBHO HOMCPA BCECX CXOAAIINUXCA PAAOB U3 YK CJIa IPUBCACHHBIX
HUWXKE:

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

20. 3al'II/IIHI/ITe IIOCJIEI0BATEIbHO HOMEPA BCEX CXOIAIIMXCS PSIIOB U3 YHCIIA IPUBEICHHBIX
HUXKE:!

1)2‘3083n 2)252n )Y (n*13-n?).
! n=1

CreneHHble pAAbl M NPUOJIMKEHHbIe BbIYMCIeHUS 3HAYeHNIT (PyHKIMI U onpeaeeHHbIX
HHTErpajioB



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

o -1
yTOOBI HAMTH YMCIIO € ~ ¢ ToyHoCThIO 10 0,017

2. CKOJIBKO HY)KHO B35ITh YWICHOB psijia

X2 X"

X
el =l — ..,
1 21 n!

o -1/2
yTOOBI HAUTH YHUCIIO € / ¢ Tou”ocTthsio g0 0,017

3. CKOJIbKO HY)KHO B3SITh WICHOB psiaa
2 n

X 1 X
INA+X)=X——+...+ ()" 2=+,

2 n
yT06BI HaiiTh uncio IN2 ¢ ToynoCTHIO 10 0,01?

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

uro6s! HaiiTh wucio SIN0.5 ¢ rounocteio mo 0,012

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

406K HaitTn uncio C0S0.5 ¢ TounocTsio 10 0,01?¢ 6. Haiimure pagnyc cXoMuMOCTH

+..,

0

n

CTEIIEHHOTO psija ZX .
n=1

Xn

o0
7. Haiinure paanyc CXOIUMOCTH CTENIEHHOTO psijia Z o
n=1" 2
(e0)

N N Xyn
8. Haiigure paanyc cXoAMMOCTH CTEEHHOTO psijia Z—(—) :
n+12

o0
9. Haitnure pamznyc cXoauMOCTH R crenennoro psna Z3n Xn . B oTBeTe ykaxxure 3HaUeHUE
n=1
3R.
u & (D)X
10. Haitnure panuyc CXOOUMOCTH CTEIIEHHOTO psiia Z—
n
n=1

0 n
y (x=3)
11. HaliquTe pagnyc CXOQUMOCTH CTEIIEHHOTO psAia ZT .
n=1 M-



00 (X _1)2n

12. HaiiguTe paanyc cCXOAUMOCTH CTEIIEHHOTO psiia Z

n
n=1 N- 9
" o (x+3)"
13. Haiigute paanyc cXOAUMOCTH CTEIIEHHOTO Psiia Z >
n

y 2 (x=2)"
14. Haiingute paanyc cX0AMMOCTH CTENIEHHOTO psaa Z—
3 s (x=7)"
15. HaiiuTe paguyc cXOAUMOCTH CTEIEHHOT'O psiAa Z— .
16. HaiinuTe paguyc cX0AMMOCTH CTEIEHHOT'O psiAa

y & (x-5)"
17. HaliguTe paanyc CXOOUMOCTH CTEIIEHHOTO psijia ZT .
n=1

18. Ucnonb3ys pasioxkenue GpyHKImu €~ B psia MakiopeHa, BBIYHCIATE IPHGIIHKEHHO e le
tounocteio jo A =0.01.

19. Ucnionb3ys pasnoxenue GyHkun COS X B psag MakinopeHa, BHIYHUCIUTE IPUOIMKEHHO
coSlc rounocteio no A =0.01.

20. Vicnons3ys Tabmuunoe pasnoxenne Gpynximn (1+ X)* B psg Makiopena, BRIYHCIHTE

HpI/I6J'II/I)K€HHO \/ﬁ C TOYHOCTBIO A0 A = 0001

21. Viconw3ys Tabmuunoe pasnoxenne gpyaximn (1+ X) B psag Maknopena, BEI4HCIIHTE

npubmxento 430 ¢ Tounoctsio 1o A = 0.001.

22. Viconw3ys Tabmuunoe pasnoxkenne gpyakmmn (1+ X) B psag Maknopena, BEI4HCITHTE

TIPHOITHKEHHO /84 ¢ rounocteio 1o A =0.001.

23. PaznouB MOABIHTErpANTBHYIO (PYHKIHIO B psii MakiIOpeHa, BBIYUCIATE TIPUOIMKEHHO
1

2
I/IHTerpaJIIG *"dX ¢ Tounocrsio no A =0.0001.
0
24. Pa3noXuB MOABIHTErPaTbHYI0 (GYHKIHMIO B psia MakIopeHa, BEIYUCIUTE TIPHOTIKEHHO
0.5
dx
MHTETpa I 7 C TOHHOCTBIO 10 A =0.001.
01+x

25. PaznoxuB MOABIHTErpATBHYIO (DYHKIHIO B psii MakiIopeHa, BRIYACIATE TIPUOIMKEHHO
0.25

WHTErpa j In(1+ &)dx ¢ tounocteio 1o A =0.001.
0



J/{BOHOI HHTErpaa

1. Beruncnure 1BOMHON MHTErpaj

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

2. Berauciute qBOMHON HHTETpall

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

3. BerancnuTe n1BOIHON MHTETpa

”(X+ y)dxdy, rie D —MHOXKeCcTBO TOYEK IUIOCKOCTH, OrPAaHMYEHHOE JIMHUAMU
D

2
y=XY=X".
4. Beruuciaute ABOMHON MHTETpal

j J 4xydxd Y,rne D —MHOXkeCcTBO TOYEK IUIOCKOCTH, OTPAHUYEHHOE IPSMBIMU

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

—X
II 2 y dXd y, rac D —MHOXCCTBO TOYCK IIIIOCKOCTH, OT'PaHHUYCHHOC IIpAMBIMHA
D

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

6. Beruucnure 1BOWHON MHTErpaj

II Xy dxdy, rae D —MHO3KeCTBO TOUEK MIIOCKOCTH, OFPAaHMYEHHOE JTMHUAMU
D

y=0,y=1-x°.

7. Beruucnure 1BOMHON MHTErPaJI:

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

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

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

B oTBete ykaxure 3Hauenue J /7.
9. Beruncnute ABOWHOW MHTETPaIL, IEPEXO0/s K MOSPHBIM KOOPINHATAM:

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

B oTBete ykaxure 3nauenue J /7.

IIpunoxkeHnus 1BOMHOI0 HHTErpaJia

1. Haiinure cyMMy KOOpAMHAT IIEHTPA TSHKECTU OJJHOPOJIHOTO TPEYroJbHUKA, OTPAaHUYEHHOTO
IPSIMBIMU:

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



2. Beruucnute opAuHATy Y, UEHTPA TSXKECTH OJHOPOJHOM IJIACTHHBI, 3aHUMAIOIIEH BEPXHIOK0

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

3. Bprumcnure opauHary Y, LIEHTPa TSHKECTH OAHOPOAHOM IIACTHHBI, 3aHUMAKOLIEH BEPXHIOK0

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

4. Berucnoure opaMHaty Y, LEHTPa TSHKECTU OJHOPOIHOM IJIAaCTUHEL, 3aHUMAIOIIECH BEPXHIOKO

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

5. BelunciuTe MOMEHT UHEpLUH JggKBaapara co CTOPOHOI A = 2 OTHOCHTENHHO OCH,
IPOXOAIIEH Yepe3 ero BepUIMHy NEPIECHAUKYIISPHO K MIIOCKOCTH KBaapara. B oTBere yKakuTe
3HageHue 3J .

6. Beraucinure MOMEHT HHEPIUH OJTHOPOIHOM IJIACTHHEI B ()OPME TPSMOYTOIbHUKA,
orpanuuennoro npsameimu X =0,X=2,y =0,y = 3 orHocuTenbHO Hauana KOOPAUHAT.

7. BBIUMCIIHTE MOMEHT UHEPLUH J g OXHOPOAHOI IIACTHHEI B HOpME IIPAMOYTOIbHUKA,
orpanuuennoro npaMbivu X =0,X=1y =0,y =2 ornocurensno nauana koopmunar. B

OTBeTE yKaXHTe 3HaueHne 3J .
8. BbIuMCINTE MOMEHT HHEPIUH OTHOCHTEIBHO OCH X [T OJHOPOIHOM MIACTUHEI B hopMe
TpeyroJbHuKa, 06pazoBanHoro npambivu X + Y =2, X =2,y = 2. TIpeacrabTe YepTes.

9. Beruucimre MOMEHT HHEpOHHN ‘JOO KBaJpara Co CTOpOHOﬁ a= 2 OTHOCHUTCJIBHO OCH,

IPOXOALIEH Yepe3 ero BepUIMHY NEPIIEHAUKYIISAPHO K MIIOCKOCTH KBaapara. B oTBere ykakuTe
3HaueHue 3Jq.

KpusosmmHeitnbiii nurerpaj. ®opmyJia I'puna (o cBs3M KPUBOJIHUHEHHOI0 U
JABOMHOI0 MHTEIPAJIOB).

1. Ilpumensis GopMyny I'prHa, BEIYMCIUTE HHTETPAT
J= m—xzydx +Xy?dy o oxpyxuoctn C: x>+ Yy’ =4,
c

J/.

npo6eraeM017I IMpOTUB X044 4acoBOH CTPCJIKH. B otBere 3anuiiuTe

2. Haiinurte kpuBonuHeiiHpli uHTErpan ot BekTopHoro nois F (X;Y) Brons kpusoit

L(t) » manpapnennu Bospacranus mapamerpa 1t :
Fy)=(y;x+Yy); L:x=t,y=t,0<t<1.
3. Haiigute KpHBOJMHEHHBI HMHTErpall OT BEKTOPHOIO MO IE(X; Y) Bnons
kpusoit  L(t) B mampasmemmum Bospacramms mapamertpa U:F(Xy)=(X;y?);
L:x=t2,y=t0<t<1.

4. Haiinute KpuUBONMHEHHBI uHTerpan or BekTopHoro nois F(X;y) Bmons
kpuBoii  L(t) B wanmpapnemmu Bospacramms mapametpa {:F(X;y)=(X; y2);

L:x=ty=t>0<t<1.



5. HaiinuTe KpuBONHMHeHHBIH uHTerpan ot BekTopHoro mois F(X;Yy) smoms

kpusoit L(t) B manpasnennn Bospacranus mapamerpa 1 :

FO;y)=(y;x+y):L:x=t3y=t0<t<1.

6. Haiimute KpuBoiMHe#HBI uHTerpan ot BekTopHoro nois F(X;Yy) Bmons

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

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

7. BeruucianTe KpUBOJMHEHHBIN HHTETpaT
J' 2xydx — x*dy
Loa
BIIOJIb IIPsIMOiA L, , BBIXOZsILIEH 13 Havana koopaunar O (O; 0) U 3aKaHYUBAIOLIEICs

B TOUKE A(Z;l).

8. BeruncnuTe KpUBOJMHEWHBINH HHTETPa
j 2xydx — x*dy
Loa
BJIOJIb Iapabonsl L, , ochlo cuMMeTpuu KoTopoii sBisercs OY

BBIXOZAIIEH U3 Hauana koopaunar O (O; 0) ¥ 3aKaHYMBAIOIICICS B TOUKE A(Z;l) .

9. BeruncnuTe KpUBOJIMHEWHBIN HHTETPaT
j 2xydx — x*dy
Loa
BJIOJIb mapabomsl Ly, ockio cumMmerpun koTopoii sBisercs OX,

BBIXOZAIIEH U3 Hauana koopaunat O (O; 0) Y 3aKaHUMBAIOIIEHCS B TOUKE A(Z;l) .

10. Beruucnure KpUBOJIMHEHHBI HHTETPaT
I 2xydx — x*dy
Loa

Bronb gomanoit L, = Lg,, (rae B(Z; 0) )1

BBIXOZAIIEH 3 Hauana koopaunat O (O; 0) 1 3aKaHUMBAIOIIEHCS B TOUKE A(Z;l) .

11. BeryncnuTe KpUBOJUHEHHBINA HHTETPAT
I 2xydx — x*dy
LOA

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

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



12. Beraucnure KpUBOJUHEHHBIN HHTETPa
I 2xydx + x*dy
Loa
BJIOJIb PA3IMYHBIX MTyTEH (CM. MPEIBITYIIHIA TPUMED), BRIXOISIINX U3 Havalla

xoopaunat O (O; 0) M 3aKaHYMBAIOIIMXCS B TOUKE A(Z;l) :
a) mpsimoid L, = L,;

6) napaboms L, , ocbto cummerpun xotopoit senseres QY ;
B) mapabouns! L, ockio cuMMeTpuu KoTopoii siBisercst OX;
r) nomanoit L, = Lg,, rae B(Z; 0) :

n) nomauoit Ly = Ly, ,rne C (0;1).

Bonpocs! 1151 IOATOTOBKHU K 9K3aMEHY
IlepBbIii cemecTp

1. OcHOBHBIE IOHATHS U CUMBOJIBI U3 TEOPUHA MHOKECTB.

2. Onepauuy HaJ MHOXKECTBAMHU.

3. [Tonstue GyHKUIUN.

4. Cynepnosunus pynkuuii. ToxxaecTBeHHas u oopaTHas GpyHkuun. Cymma u
npousBeaeHue 1ByxX GyHkuuil. ['paduk GyHKINN HA KOOPAUHATHOM MJIOCKOCTH.

S. Knaccudukanus QyHkimii.

6. AKCHOMaTHKa MHOKECTBA JICHCTBUTEIBHBIX YNCEN U HEKOTOPBIE CIEACTBUSA U3
HEE.

7. OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE YUCIIOBbIE MHOXKECTBA. Hanmenbnii u
HauOOJIBIINN 3JIEMEHThI YMCIOBOTO MHOKECTBA.

8. [TonsiTHE ynCIOBOM MOCIenoBaTeNbHOCTH. Kiaccudukanus 9ncioBbIx
MOCJIE0BATEIBHOCTEN.

9. Apudmernueckue JeiCTBUS HAJl YUCIOBBIMU TIOCIIEI0BATEIbHOCTIMHU.

10. beckoneuHo Maiible U OO0JIBIINE YHCIOBBIE IOCIEI0BATEIbHOCTH, UX CBOMCTBA.

11. [TonsiTre npeaena YMCIOBOM MOCIEI0BATENILHOCTH, TPU PABHOCHUIIBHBIX

omnpeaciicHud npceacia, X CUMBOJIMYECKAA 3allUCh. CXO,[[}IH_II/IGC}I H pacxodumunecd
OCJICA0BATCIBbHOCTHU.

12. CBolicTBa CXOASIINXCS YUCIOBBIX MOCIEA0BATEIBHOCTEN.
13. CX0IMMOCTb U PacX0JIMMOCTh MOHOTOHHBIX ITOCJIEJOBATEIbHOCTEH.
14. CX0IMMOCTb U PacXOIUMOCTb ITOCIIEOBATEIbHOCTEN.
15. JIMCKpeTHBIN BapuaHT MEPBOrO 3aMeYaTesIbHOTO Mpeena:
. . T
lim|sin—/—|=1
N—>+00 n n
n
16. JIMCKpeTHBII BApHaHT BTOPOTO 3aMeuaTenbHoro npeena: lim | 1+=— | =e.
N—+00 n
17. [TonsiTue o pynnamenTanbHOM nocnenosarenbHocTu. Kpurepuii Komm.
18. Heonpenenénnoctu. OCHOBHbBIE IPUEMBI BBIYMCIIEHUS IIPEIENIOB.
19. [TocnenoBarenbHOCTh BIOKEHHBIX OTPE3KOB, TEOPEMA O CYIIECTBOBAaHUU
€UHCTBEHHOU
TOYKH, IPUHAJIEKAIIEH BCEM OTPE3KaM.
20. beckoneuno mainsie u Oonpime pyHkuuu B Touke. [lpeaen GpyHkiuu B TOuke,

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



21. OcHoBHbIE CBOWCTBA IIpeieia. 3aMeHa IEPEMEHHOMN IIPU BBIYUCIIEHUH NIPENIETIOB.
22. Kpurepuii Kommn.

23. [Ipenens MOHOTOHHBIX (DYHKITHIA.

24, [TepBrIit 3aMeuaTeIbHBIN Mpeae.

25. Bropoii 3amedaTenbHbIi Ipeaei.

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

27. HenpepsiBHOCTD cnioskHOU (pyHKIMH. CyliecTBOBaHHE 00paTHON (yHKINH, €€
HETPEPHIBHOCTH U MOHOTOHHOCTb.

28. JlokanbpHbIC U T100aTBHBIC CBOWCTBA HEMPEPHIBHBIX (DYHKITHIA.

29. HenpepbIBHOCTH 371€MEHTapHBIX (PYHKITHIA.

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

31. Tpuronomerpuueckue u 00OpaTHbIC TPUTOHOMETpHUecKre GyHKIMU. [1epBbIil 1
BTOPOH 3aMeuaTeNbHbIe IPEICbI.

32. CpaBHeHue GyHKIIMNA. DKBUBAJICHTHBIE (YHKIIUM B TOYKE. Tadimia
HKBUBAJICHTHBIX OECKOHEYHO MaJBIX U €€ MPUMEHEHHE TIPY BBIYMCICHUN TIPEIETIOB.

33. ACUMIITOTEHI.

34. [IpousBoanas ¢pyHkuuu. [IBe 3a1aun, MPUBOIAIINE K TOHATHIO IIPOU3BOAHOM.

Omnpenenenne MPOU3BOJHOM, €€ TEOMETPUYECKUI U MEXaHUYECKHIA CMBICIT.
35. Huddepernnnan pyaxmun. Jnddepenunpyemocts GyHKINH, KpUTEPHIA

b hepeHIPYEMOCTH.

36. CBoiicTBa IPOM3BOTHOM.

37. [IpousBoHbIE OT c0KHOM U 00paTHOM (yHKIMiA. [Ipon3BOIHBIE OT 0OpATHBIX
TPUTOHOMETPHUYECKUX (YHKINH.

38. l'unep6onnueckue GyHKIMU U UX TPOU3BOAHBIC.

39. [TpousBoaHbie U MU HEepeHITaTbI BEICIINX TOPSIKOB.

40. Teopemsl 0 nuddepeHrpyeMbIX QyHKINUIX.

41. [IpaBuina JlonuTans u UX MPUMEHEHHS TPHU BEIYUCICHUH TTPEIEIIOB.

42. [Tonunom u popmyna Teitnopa. Paznoskenue aneMeHTapHbIX QYHKIUH O
dopmyie Teitnopa.

43. MOHOTOHHOCTb (DYHKITHA.

44, CranuoHapHble U KpUTHUECKHE TOUKU QyHKIUU. JIokanbHbIE U I100alIbHbIE
AKCTpeMyMbl yHKIMHA. Onpenenenus.

45. HeoOxonuMoe yciioBue CyIiecTBOBaHUS TOUKH JIOKAJIbHOTO SKCTpEMyMa
byHKLINN.

46. JlocTaTouHBIE YCIOBUS CYIIECTBOBAHHUS TOYKH JIOKAJIBHOTO DKCTPEMyMa
byHKIMN.

47. AAroput™M uccienoBaHus PYHKIIMU Ha JIOKAJIbHBIA AKCTPEMYM IPU OMOIIH
IPOM3BOIHON TIEPBOTO MOPSAKA.

48. Anroput™m uccnenoBaHus QYHKIIMHA Ha JIOKATBHBINA SKCTPEMYM IPH TOMOIIN
IPOM3BOIHON BTOPOTO MOPSIJIKA.

49, BoInyKJ10CTh ¥ BOTHYTOCTD (DYHKIIHH.

50. AnropuTm 0o011ero uccieaoBaHus pyHKIMH U OCTpoeHue e€ rpaduka.

Bropoii cemecTp

1. Apudmerryeckoe npocrpancTso R".

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

3. [Tpenen uncioBwIX mocneaoBaTensHOCTEH. [Ipenen GpyHKInuu B TOUKE U €ro
CBOMCTBA.

4. HenpepbiBHOCTH PYHKIIH B TOUKE, €€ CBOWCTBA.

5. CBoiicTBa HEMPEPHIBHBIX (DYHKIUI B KOMIIAKTE.



6. [Tpupaienns, 4acTHbIE IPOU3BOAHbIE U AU depeHnal.

7. Kpurepuit nuddepenuupyemMoctu.

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

9. KacarenpHast II10CKOCTh K TOBEPXHOCTH.

10.  Hopwmaiyb K TOBEPXHOCTH.

11.  JIuddepenuupoBaHme CI0KHON ()YHKIHH.

12.  Yacrtaele npousBoaHbIe U AU HEepeHIInaIbl BBICITUX MOPSIKOB.

13.  ®opwmymna Teitnopa.
14. HesBHbie QyHKIUN.

15.  Ksagpatuunas gopma Broporo auddepennunana: marpuna ['ecce u eé
OIpEeIeIIUTEb.

16.  Heobxomumoe ycloBHE CYIIECTBOBAHUS TOUKH JOKATBHOTO SKCTPEMYyMa.

17. Kpurtnyeckue u craliioHapHble TOYKU (PYHKIIUN MHOTUX [EPEMEHHBIX.

18. Hocrarounsie ycnosus. Kpurtepuit CuibBectpa.

19. VYcnoBHblid 3kcTpeMyM. DyHKkIua Jlarpanxa.

20.  I'moGaybHBIN SKCTPEMYM (PYHKIIUU B KOMIIAKTE.

21.  IlepBooOpa3Hast GyHKIUS U €€ CBOICTBA.

22.  HeompenenéHHbIN HHTETPa K €r0 CBOKCTBA.

23.  Meroa noJICTAHOBKA B HEONPEAEIEHHOM UHTErpaje.

24, Merto1 3aMeHbI IEPEMEHHOM B HEONIPEIEIEHHOM HHTErpaJIe.

25.  Meropa 110 4acTsM B HEONpPEAEIEHHOM HHTErpaje.

26.  MHTerpupoBaHUE pallMOHATIBHBIX JpOOEH.

27.  HMuterpupoBaHUe MPOCTEUIINX UPPALUOHATIBHBIX (QYHKLUH.

28.  MuTerpupoBaHUE MPOCTEHIINX TPUTOHOMETPUICCKUX (PYHKITHIA.

29.  OmnpenenéHHbIN UHTErpa .

30.  JlocTarouHbIE YCIOBUS CYIIECTBOBAHUS OIPENEIEHHOTO HHTETpaa.

31.  Teopema o cpeaHeM U €€ IPUMEHEHUSI.

32.  CpoiicTBa omnpene’aeHHOr0 HHTETpaa.

33. ®opmyna Herotona-JleitOHuma.

34. MeTo noICTaHOBKA B ONMPEIECIEHHOM UHTETpae.

35.  Meroa 3aMeHbl IEpEMEHHOI B ONpeIeIEHHOM HHTeTrpaJe.

36.  Merox o yacTsiM B ONpeeIEHHOM HHTETpalle.

37.  HecobcTBeHHBIE MHTErPAJIBI.

38.  T'eomerpuueckue MpUMEHEHHs OMPEACTIEHHOTO HHTETpaia: JUTHHA JTyTH.

39.  T'eomerpuueckue MpUMEHEHHs ONpeAEIEHHOT0 HHTETpaja: oAb
KPUBOJIMHEHHOM TpaIleluH.

40.  T'eomerpuueckue NpUMEHEHUs ONPEAEIEHHOTO UHTErpajia: 00bEM Tena.

41.  T'eomerpuyeckue MpUMEHEHUS OIpeeIEHHOIO HHTerpaia: IUIoalb
MOBEPXHOCTH BpAIIECHUS.

42.  Ouznveckre MPUMEHEHUS OMPENeIEHHOr0 HHTErpaia: BEIYHCICHHUE TTYTH,
IPOIIEHHOTO TEJIOM, IBUXKYIIETOCs C IEPEMEHHON CKOPOCTBIO.

43.  ®uznyeckue NPUMEHEHUS ONPEIeIEHHOTO HHTErpasia: BEIYUCICHHE Pa0OTHI
IIEPEMEHHOM CHUJIBI.

44,  Ouznveckne MPUMEHEHUS OMPENeIEHHOTO HHTErpaia: BEIMUCICHHE KOOPAUHAT

LIEHTPA TSHKECTU KPUBOM.
Tpernii cemecTp
OCHOBHBIE TIOHATHS O YUCIOBBIX PSI/IAX.
[Ipr3Hak cpaBHEHUS ISl TOJIOKUTEIBHBIX PSAIOB.
[Tpuznak anamOepa Asisi TOMOKUTEIBHBIX PSAIOB.
[Tpusnak Komm 115t mONOKUATENIBHBIX PSAIOB.
NHTerpanbHblii NpU3HAK CXOAUMOCTH IS TTOJIOKUTENIBHBIX PSAJIOB.

okrwdPE



6. [Tpu3nak JleiiOHuUIA 1715 3HAKOYEPEAYIOIINXCS PSIIOB.

7. [Mpusznak AGenst 1J1sl MPOU3BOJIBHBIX YUCIIOBBIX PSJIOB.

8. OcHOBHBIE TIOHATUS O PYHKIIMOHATBHBIX MTOCIIEOBATEIHHOCTSX.

9. OCHOBHBIC TIOHATHS O PYHKIIMOHAIBHBIX PsIax.

10.  Teopema Beiiepmtpacca 0 paBHOMEPHOH CXOIUMOCTH (PYHKIIHOHAIBHOTO psizia.
11. Teopema AGenst 0 CXOAMMOCTH CTETICHHOTO psija.

12. Pamuyc u MHTEpBaJ CXOAMMOCTH CTEIIEHHOTO psifa.

13. Psin Teiinopa.
14.  Pag ®@ypsbe (0Omume MOHATHS).

15. JIBOIiHOM MHTErpall, €ro OnpeIeICeHUE U CBOMCTBA.

16. CezneHue ABOMHOr0 MHTETpaIa K MIOBTOPHOMY.

17. JIBOWHOM MHTErpal B MOJISIPHBIX KOOPAUHATAX.

18.  T'eomerpuyeckue NPUIOKESHUS ABOWHOTO MHTErpasia: BEIYUCICHUE TUIOIIAIH
MIJIOCKOU (PUTYPBHI.

19.  T'eomerpuyeckue NPUIOKEHUS ABOWHOTO MHTErpasia: BEIYMCICHHUE TUIOIAIH
MOBEPXHOCTH.

20.  T'eomerpuueckue MPHIOKEHHS JBOWHOTO WHTETPaja: BEIYMCICHUE 00BEMA.

21.  dusuueckue NPUIOKEHUS JBOMHOIO HHTErpalia: BEIUMCICHUE MACCHI MIJIACTHHBI
NEPEMEHHO IIIOTHOCTH, KOOPAUHATHI LIEHTPA TSHKECTH 1 MOMEHTOB MHEPILIMU IIJIACTUHBI.

22. TpoliHOM MHTETpAlI, €r0 ONPEICICHUE U CBOMCTBA.

23.  T'eomerpuueckue U QU3NUECKUE MPHIIOKEHUS TPOHHOTO MHTErpaia: BEIYMCICHHE

00BEMa TCJa, BBIYMCIICHUEC MAaCChI TCl1a nepeMeHHoﬁ IUIOTHOCTH, KOOPAWHATLI HCHTPA TSAXKCCTH U
MOMCHTOB MHCPIUH TCJIA.

24.  Ckanspaoe nose. [Ipumeps! CKaJIIpHBIX MOJIEH.

25.  JIMHUU ¥ TOBEPXHOCTU YPOBHS CKAISPHOTO TOJISL.

26. BekTopnoe nione. [IpuMepsl cKamapHBIX TOJEH. .

27.  Bekrtop QyHKIHUS CKAIIPHOTO apryMEHTa, IIPUMEPHI.

28.  Ilpenen u HEMPEpBHIBHOCTH BEKTOP (HYHKIIHH.

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

30.  Bebluucienue TMHEHHOTO HHTErpaa.

31.  He3aBUCHMOCTPH JHHEHHOTO MHTETpaAIa OT IyTH HHTETPHPOBAHUSI.

32.  ®opmyna I'puHa (0 CBsSI3U IBOIHOIO MU KPUBOJIMHEHHOTO HHTETPAJIOB).

33. Omneparops! ['amunbrona u Jlamac
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