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1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

0o qucuumimae «MareMaTHyecKuil aHaIu3»

OueHoYHbIE CpENCTBA COCTABISIIOTCA B COOTBETCTBHMM C  paboueil mporpammoit
JUCLUIUIMHBL U IPEACTABISAIOT cO00M COBOKYIMHOCTh KOHTPOJIBHO-U3MEPHUTEIbHBIX MaTepUAIOB
(TunoBble 3amaun (3a7aHusA), KOHTPOJBbHBIE PAaOOTHI, TECTHl M Jp.), NMpeIHa3HAUYCHHBIX IS
U3MEPEHUs YPOBHS TOCTUKEHUS 00yUYarOIMMUCS YCTAaHOBIIEHHBIX PE3yIbTaTOB 00yUEHUS.

OneHouHble  CpencTBa

HUCIIOJIB3YIOTCA  IpU  HOPOBCACHHU  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 mpumensts | OIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKHU, busukw,

(dyHIaMeHTalbHBIE  3HAHMA,
MOJIy4YEHHbBIE B obnacTu

BBIUMCIIUTENILHOW TEXHUKU U IPOrPaMMUPOBAHUSL.
OIIK-1.2. YmMmeer pemarh CTaHAApPTHBIE TPOQECcCHOHATBHBIC

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

poeCCHOHATLHOMN IS TETLHOCTH.

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

MIPUMEHSATHh COBPEMEHHBIN
MaTeMaTUYECKUH armnapar

MaTeMaTHKH, Ju(QepeHuaIbHbIX YpaBHEHUH, TCOPETHUECKUX
OCHOB WH()OPMATHUKH, YHCICHHBIX METOJOB, (DYHKIIMOHAIEHOTO
aHaJn3a.

[IK-2.2. YmMmeer mpUMEHATh OCHOBHBIE TE€OpeMbl U (HOPMYIIbI
MaTeMaTHYECKOro aHalu3a, reOMETpPUH, JTUCKPETHOMN
MaTeMaTHKH, AudQepeHnanbHbIX ypaBHEHUH, TEOPETUUECKUX
OCHOB WH(OPMATHUKH, YUCIICHHBIX METOJIOB.

[IK-2.3. Bmageer w™etogaMu, NOpuUeMaMH, aIrOpUTMaMU H
crocobaMy TPUMEHEHHUS COBPEMEHHOTO MaTeMaTHYeCKOTO
amnmapara JUISt pelIeHus 3a71a4 podecCHOHATTEHOM
JEeITEILHOCTH.

Koneunnsimu pe3yiibTaTaMHd OCBOCHHA OUCHUIUIMHBI  SABJISAIOTCA C(l)OpMI/IpOBaHHBIe
KOTHUTUBHBIC JCCKPUIITOPLI
KOMIICTCHIIUSAM. (I)OpMI/IpOBaHI/IC ACCKPUIITOPOB MPOUCXOAUT B TCUYCHHUC BCCTO CEMCCTpa
o JTamaM B PpPaMKax KOHTAKTHOM pa6OTI)I, BKHIOanOHIGﬁ PAa3JIMYHBIC BHJBI 3aHATHH U
CaMOCTOSTEIbHOM pa6OTBI,

(Tabm.

«BHAaTb», «YMETb», «BJIAACTbH», PACIIUCAHHBIC I10 OTACIbHBIM

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

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 KOMIIETEHIUHA
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
ba3zoBbIit OIIK-1.1 Yacmuuno 3naem | JIeKuuOHHbIE 1| hynkumit
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 MIPOMEKYTOUHOMN
ATTECTALIIIL Pasmen 5. OOmiee ) HCCIIEIOBAHNE
Cpennnii OIIK-1.1 3naem ocnognvie | JIeKUMOHHbBIE U (byHKwm 1 nocTpoenne e€ rpaguxa
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 cogepwencmee | JIeKUMOHHBIE u
YPOBEHb 3HAem OCHOBHble Kamezopuu | IPaKTHUYECKUE 3aHSTHUS,
U cneyughuxy ux NOHUMAaHUs 6 | CaMOCTOSATENbHAS pabora
mamemamudecKkom anaiuse 00y4aroIKXcs, MOArOTOBKA U
crada MIPOMEKYTOUHOMN
aTTECTALUU.
Ymeer
BazosBerit OIIK-1.2. JIek1IMOHHBIE u | Pazmen 1. MmuoxectBa u ¢QyHKUMU. | 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 (yrxmn 1 mocTpoerue e€ rpaduxa
YPOBEHb Ymeem camocmosmensho | IPaKTUYECKUE 3aHSITHUS,
pemamb cmaHOapmele CaMOCTOATCIbHAA pa60Ta
npogheccuonanvivie  3a0ayu | O0YUAIOLIUXCS, MOATOTOBKA "
no obpasyy npumepa craqa MIPOMEKYTOUHOMN
aTTeCTalllH.
Bnaneer
ba3zoBbrit OIIK-1.3. JlexunoHHsle 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 | dTTECTANN.
npogeccuonanbHol
oessmenbHOCHi.
Bricokmii OIIK-1.3. Bnaoeem | JlekumonHbIe 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 OJTHOTO
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
KOMITETEHIIHHA KOMITETEHIIUHA oOyueHus, CHOCOOCTBYIOIIHE OLICHKHU YPOBHS
(GOpPMUPOBAHHIO H  PA3BUTHUIO c(hOpPMUPOBAHHOCTH
KOMITETEHITUH KOMIETEHINH
1IK-2 3Haer
Henocrarounstii | [IK-2.1 He 3naem Jlexunonnble W mpaktudeckue | Pazmen 1. MuoxectBa u  ¢QyHKUMH. | TeKymuid KOHTPOIb —
YpOBEHb OCHOBHble meopembl U | 3aHSTHSL, caMocTosTeNbHas pabota | AKCMOMAaTHKa MHOXECTBA | YCTHBII ompoc,
qupMyJZbl oOyyJaromuxcs, MMOJATOTOBKA U | NeWCTBUTEIbHBIX YUCET Pa3HOYPOBHECBLIC
Mamemamuyecko2o chada IIPOMEKYTOUHOH | Paznen 2. Hucnossle | 3a1a41, KOJUIOKBUYM.
ananuza arrecraluu. [I0CJIEAOBATEIBHOCTH
bazoBsrit 1IK-2.1 Yacmuuno | Jlekimonusle u npaktudeckue | Pazgen 3. Ilpemen u HenpepbIBHOCTH
YpOBEHb 3Haem OCHOBHbIE | 3AHATHSI, CaMOCTOATENbHAs paboTa | (PyHKIUIL
meopembl U gopmynel | o0ydaromuxcs, moarotopka  u | Pasmen 4. HuddepernmansHoe
mamemamuyecko2co chada HPOMEXYTOYHON | YCYUCIICHHE byHKIIUN OJIHOTO
ananuza aTTECTAIMH. MePEMEHHOTO
Cpenunit IIK-2.1 3naem | Jlekumonusle u mpaktuueckue | Pasgen 5. OOwmee  wmccnenoBaHue
YpOBEHb OCHOBHbIE Mmeopembl U | 3aHATHUS, caMocTosATe bHas pabota | QYHKIMH M IOCTpOeHuE ¢€ 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

> 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 | Jlekunmonnble W npaktudeckue | Pazmen 1. MuoxectBa u  ¢yHKuuu. | TeKymuid KOHTPOIb —
YpOBEHb 3ampyoneHus npu | 3aHATUS, CaMOCTOsTeNIbHAs padora | AKCOMaTHKa MHO’KECTBA | YCTHBII ompoc,
NpUMEHeHUU OCHOGHbIX | O0YYaloIUXcsA,  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
NPUMEHAMb  OCHOBHble | O0yJaloIUXCsl,  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 W 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 | JlekuuonHsle u npaktudeckue | Paznen 1. MuoxectBa u  ¢yHkumu. | Tekymuid KOHTpOIb —
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. Ilpenen u HenmpepbIBHOCTH
COBPEMEHHO20 byHKIUH
MaAmemamuyecKo2o Paznen 4. HuddepenunansHoe
annapama o UCUHCIICHUE byHKIIUU OJIHOTO
peuienus 3a0ay MIEPEMEHHOTO




npogeccuonanvHol

oesimelbHOCmI.
Cpenuuii 1IK-2.3. Braoeem | JlekiimoHHBIE 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
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
Henocratounsiii | OIIK-1.1 He 3naem JlexuvoHHbIE W npakTUyeckue | Paznmen 6. Huddepennmansaoe | Tekymuit KOHTpOIb —
YPOBEHb OCHOGHble Kame20puu U | 3aHITHSL, CaMOCTOATeNbHas paboTa | HICUMCIICHHE byHKUMH MHOTHX | YCTHBIN orpoc,
cneyuguxy ux o0ydaroIuxcs, MOArOTOBKa W | mepeMeHHBIX. [Ipenern, HenmpephIBHOCTH | pa3HOYPOBHEBEIC
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 ¥ TPAKTHYSCKHUE | IIEPEMEHHBIX. DKCTPEMYMBI (DYHKIIHH.
YPOBEHb 3Haem OCHOBHble | 3aHATHUS, camocTosTebHas pabora | Paznen 8. MHTerpanpHOoe HcYHCIEHHE
Kamezopuu u | oOyuaromuxcs,  MOATOTOBKA M | (PYHKIUU OJIHOM IIEPEMEHHOM.
cneyuguxy ux | caaqa IPOMEXYTOYHOH | HeonpenenéHHbIM HHTErpa
NOHUMAHUS g | arTecTalum. Paznen 9. HHTerpanbHOE HCYUCICHHUE
mamemamuyecKkom byHKIUI OHOM IIEPEMEHHOM.
amanusze OnpenenéHHbIii HHTErpaJl.
Cpenunuii OIlIK-1.1 3naem | JIeKIMOHHBIE M IpakTHuecKue | HecoOCTBEHHBIE 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
Bricokuii OIlK-1.1. B | JIekiinoHHBIE M TMPAKTHYECCKUE
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 | JIeknuoHHble M mpakTuueckue | Pazgen 6. Huddepenunansroe | Tekymuii KoHTpoIb —
YPOBEHb 3aTpyHEHUS IIPU | 3aHATHUSA, CaMOCTOsITENIbHAs paboTa | UICUUCIICHUE byHKINi MHOI'MX | YCTHBII 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 | MCUMUCIICHUE 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 | JlekunonHble W mpaktudeckue | Pasmen 9. HMHTerpanbHoe wucYHCIEHHE
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. Pasnen 10. MHTerpanbHOEe McuucieHune
npuMepa GbyHKIUI OJIHOM IIEPEMEHHOM.
IIpunoxenus ONpPEeEIEHHOTO
MHTErpaja.
Buaneer
ba3zoBbrit OIIK-1.3. Bmaneer | Jlekuumonnsle m mpakthueckue | Pasnmen 6. Huddepenunansroe | Tekymuii koHTpoib —
YPOBEHb OCHOBHBIMM HABBIKAMU | 3aHATHS, CAMOCTOSATEIbHAs paboTa | HCYUCIICHUE byHKIMN MHOI'MX | YCTHBIN omnpoc,
TEOPETUIECKOTO U | oOydyaromuxcs, MOArOTOBKa W | mepeMeHHBIX. [Ipenern, HempephIBHOCTH | pa3HOYPOBHEBEIC
9KCIIEPUMECHTAJIbHOTO chada TIIPOMEXKYTOUHON | 1 yaCTHBIE MPOU3BOTHBIE. 3a74a4M, KOJIIIOKBUYM.




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

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. MuterpasibHOE 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
Henocrarounstii | [IK-2.1 He 3naem Jleknmonnele W mnpakThueckue | Pazpen 6. Huddepennmanbroe | Tekymuii KOHTpOIb —
YPOBEHb OCHOBHble meopembl U | 3aHATUS, cCaMOCTOsTeNbHas paboTa | HCUUCIICHUE byHKINi MHOI'MX | YCTHBII o1poc,
popmynvi o0ydaroIuMxcs, MOArOTOBKA M | mepeMeHHbIX. [Ipeneln, HenmpephIBHOCTh | pa3HOYPOBHEBHIC
Mamemamuyecko2o chada IIPOMEKYTOUHOH | ¥ YaCTHbIE IPOU3BOIHBIE. 3a7a4M, KOJNIOKBHUYM.
ananuza arTeCTaluu. Paznen 7. Huddepennmanbaoe
ba3zoBblii 1IK-2.1 Yacmuuno | JIGKUMOHHBIE W TPAKTUYECKHE | MCUMUCIICHUE 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 IIK-2.1 3naem | JIGKUMOHHBIE W NPAKTHYECKHE Pazpen ? HHTerpajIBHoe MCHUCICHHIC
YpOBEHb OCHOBHble MmeopeMbl U | 3aHITHS, caMocTosTeIbHas paboTa (byHKHHH" onHon TICpEMCHHON.
popmyne obyuatommxcs,  moxroTopka  m | OMPEICTEHHBIH HHTCTpaJL.
MAMEMAMUYeCKO20 craua npoMexyTouHoii | HHECOOCTBCHHBIC HHTETPAIEL.
ananuza aTTeCTaIMN. Paznen }O. I/IHTerE}’J'IBHOC chHCHeHI/Ive
Beicoknii IIK-2.1 B | JIekunoHHBIE M TPAKTHYECKHUE 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 Hcnoimvigaem | JlekuuoHHble W TpakThueckue | 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. DKCTPEMYMbl (QYHKIHH.
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 TpakTHueckue | OnpenenéHubIi MHTErpal.
YpOBEHb coeepuiencmee 3aHATHSA, camocTosTeNbHas pabora | HeCOOCTBEHHbBIE HHTETPAIIBL.
npumeHsmb  OCHoHble | OOydarommxcs, noaroropka u | Pasgen 10. MuTerpanbHoe HCUMCIEHHE
meopemvl U dopmynsl | CAada IIPOMEKYTOUHOH | (hyHKIMI OJIHOM IIEPEMEHHOM.
mMamemamuyecko20 arrecTanum. IIpunoxenus ONpPEeEIEHHOTO
ananuza MHTErpasa.
Bnaneer
ba3zoBbrit 1IK-2.3. Bnaoeem | JlekuyonHble W 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 | cAada IIPOMEXKYTOUHOH | 1 yaCTHBIE MPOU3BO/IHBIE. 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. Braoeem | JlekiimoHHBIE 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 | 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 MCUUCIICHHE
ba3zoBblii OllK-1.1 JlekunoHHbIE U | 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 JlekunonHbIe 151
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. JlekunoHHbIe 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 psiibl 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 OIlIK-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. Bnraoeem | JlekunoHHble u | Paznen 11. Yucnossie psaasl 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 | JleknmoHHbBIE 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 | JlekiimoHHbIE 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,
KOMIIETCHIIMM | OCBOCHUS KOMIIETCHIIMH pa®oTbl, (OpMBI U  METOIBI | TEMbI JACIIHTLITHHBI UCIIOJB3YEMBIE ISl OLEHKH
KOMIIETEHIIUH o0y4eHus, CIIOCOOCTBYIOIINE YpOBHs C(boIZ)MHpOBaHHOCTH
(GOpMHPOBAHHUIO U  Pa3BUTHIO KOMITETeHIMK "
KOMIIETCHIIUI
1IK-2 3Haer
Henocrarounstii | [IK-2.1 He 3naem Jlexunonnble u mpaktuyeckue | Paznmen 11. YUucnoBsie psiasl Tekymmit KOHTPOJIb -
YPOBEHb OCHOGHblEe meopembl U 3aHATHS, caMocTosATeNnbHas padora | Paznen 12. dyHKUMOHANBHBIE | 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 HHTETPAJIbI
Gopmynsi oOyuaromuxcs, moarotoBka u | Pazmen  14.  HHrerpanbHOe
Mamemamuyecko2o chada IPOMEIKYTOYHOH | CYHCIICHUE byHKIUi
ananuza arTeCTaluy. HECKOJIbKUX [IEPEMEHHBIX.
Cpenuuit IIK-2.1 3naem ocHnoénvle | JIEKIMOHHBIE W TPAaKTHYECKHe | TPOMHBIE MHTETPAIIbI
YPOBEHb meopembl U (opmynwl | 3aHATHA, caMocTosTeNbHas padota | Pasmen 15. DneMenTs
mamemamudecKkoco O6y‘la}OH_II/IXC$I, IOoArOTOBKA U | MaTeMaTHIeCKON TCOPHHU I10JIA
aHaauza caada MIPOMEIKYTOYHOU
aTTeCTallvM.
Belicoknii IIK-2.1 B cosepuiencmese | JIleKUMOHHBIE M MPAKTUYECKHE
YPOBEHb 3Haem OCHOBHble | 3aHATHSL, CAMOCTOsTENIbHAsl 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 Yy 00YUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUH, TUASPCKIX KadeCTB.

% HaumenoBauue TeMbl (paszena) Gepercst 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 psijibl 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 | JlekupionHbie W TpakTHUecKue | [JBOMHBIE HHTETPAJIBI
YPOBEHb CamocmosmenbHo 3aHATHS, camocTosTebHas padora | Pasgen  14.  HHrerpanbHoe
npUMeHAmb OCHOBHble | OOYYaloIMXCsi,  TOArOTOBKA M | HCUHMCIICHHE byHKIMIA
meopemvl U opmynel | CAaUQ IPOMEKYTOUHON | HECKOJIBKUX II€PEMEHHBIX.
mMamemamuyecko20 aTTeCTaLMH. TpoliHble HHTErPaJIbI
ananuza Paznen 15. Dnementsl
Beicokuit 1IK-2.2. Ymeem 6 | JIeKuMOHHBIE M MPAKTHYECKUE | 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 | Jlekunonnbie u mpaktudeckue | Paznmen 11. UucnoBsie psisl Texymmit KOHTPOJIb -
YPOBEHb OCHOBHLIMU — Memooamu, | 3aHSITHS, camocTostenbHas pabota | Pasmen 12. DyHKIMOHANBHBIE | YCTHBIH oTpoc,
npuemamu, aieopummamy | OOy4aroluMxcs, — IOATOTOBKA 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 byHKIMA
Cpennuit 1IK-2.3. Braoeem gecemu | JIeKUMOHHBIE M TPAKTUYECKHE | HECKOJIBKHUX MEePEMEHHBIX.

YPOBEHb

memooamu u cnocobamu

3aHATUA, CAMOCTOSITECIIbHAs pa60Ta

TpoliHbIEe HHTETPaAJIBI




npumeHeHus. o0yJalmuxcsi, IMOATOTOBKA U
COBPEMEHHO020 caayga HpOMeX(YTOqHOﬁ
mamemamu4ecko2o arrecranuu.
annapama
Bricokuii 1IK-2.3. B | JIekuinoHHBIE M TMPAKTHYECKUE
YPOBEHb cogeputencmee  gradeem | 3aHSATHS, CAMOCTOSITEIbHAs paboTa
gcemu  Memooamu u | o0yJaromuxcsi,  MOArOTOBKA W
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 3a1a4u 1 3a1aHus:

a) PENPOAYKTUBHOTO YPOBHSI, IO3BOJISIONINE OIICHUBATHh U JTHATHOCTHPOBATH
3HaHUE (aKTHIECKOro MaTepuasa (6a30BbIe MOHATHS, AITOPUTMBI, (PaKThl) U
YMEHHE MMPaBUIIBHO UCTIOIB30BATh CIICIIMATBHBIC TSPMUHBI H TOHTHS, Y3HABAHUE
00BEKTOB U3yUYCHHS B PAMKaX OIMPEICICHHOTO pa3/ielia IUCIUILTHHBI;

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

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

KoMruiekT pa3HOypOBHEBBIX 3a71a4 (3aaHHil)

3 | Tecr

CpC,I[CTBO, IMO3BOJIAIONICC OLICHUTL YPOBCHDb 3HaHHUHI o6yqa101uer00ﬁ myTeM
BI)I60pa UM OJJHOI'0 U3 HECKOJIbKMX BAPUAHTOB OTBCTOB HaA ITOCTaBJICHHBIN BOIIpPOC.
B03MOXXHO HCIIOJIE30BaHUE TECTOBBIX BOIIPOCOB, MPECAYCMATPUBAIOIIINX BBOJ
O6y‘-IaI-OIIII/IMC$I KOPOTKOI'oO 1 OATHO3HAYHOI'O OTBETA HA IIOCTaBJICHHBIM BOIIPOC.

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
JESATEeTbHOCTH 00YYArOIIErocs ¢ EJIbI0 MOIyuYeHHs MepBUYHON MH(OpMAIK 0 XO€ YCBOCHUS OTACIBHBIX IEMEHTOB COJCPKAHUS AUCIUIUINHBI) 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 OIlIK-1.1, I[IK-2.1 | He 3naem 6o1buie nonoguHvl Gopmyaupo8oK onpeoenenuli u meopem , He ymeem ux
YPOBEHb NPUMEHAMb HA NPAKMUKe
Ouenka
«HEYJIOBIIETBOPUTEIHHO
ba30BbIii ypOBEHB OIIK-1.1, I[IK-2.1 | 3uaem 50% ocnosnozo mamepuana Kypca, 0OHAKO UCNbIMbI8Aem 3ampyOHeHUsl 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, onpedenenuss u meopemvi npu
pewleHuu NpaKkmuyeckux 3a0ay

Bricokuii ypoBeHb

OIIK-1.2, [IK-2.2

Ymeem camocmosmenvro 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 00beKkmoe npohecCUoHAIbHOU 0esIMenlbHOCHU.

Cpennuii ypoBeHb

OIIK-1.3, IIK-2.3

Brnaoeem bonvuel yacmosro  mamepuaia, Memooamu meopemu4ecKkozco u
IKCnepumenmaibHoco uccne0o8anus 00eKmos I’lpOQbQCCMOHClJZbHOIZ oessmenbHOCHU.

Bricokuii ypoBeHb

OIIK-1.3, IIK-2.3

B coeepuieHcmee graodeem OCHOSHLIMU HABLIKAMU U MEeMOOaAMU meopemu4ecKoco u
IKCnepumenmaibHoco uccne0o8anus 00beKmos I’lpOgbéCCMOHClJZbHOIZ oessmenbHOCHU.




4. MeTtoan4ieckne MaTepuaJibl, ONpeaessiionue npouexypbl
OLlECHUBAHUS Pe3yJabTaTOB 00y4eHHsI

[lo Bupam 3agaHuii NOPUBOAMTCS OIKCAHUE TOrO, KakuM 00pa3oM HeoOXO0IUMO
BBITIOJIHUTH JTAHHOE 33/1aHUE, CIOCOOBI 1 MEXaHU3MBI €T0 BBITIOJIHEHHUS, BBIOOP HOMEpa BapHaHTa
u gp. Ilpumepbl METOAMYECKUX MAaTEpPHANIOB, OMNPENCNAIOIINX MPOLEAYPY OICHUBAHUS
pe3yIbTaTOB 00yUEHUs, XapaKTEPU3YIOIIUX dTarbl (OPMUPOBAHUS KOMITETCHIIUH:

J MeTtoauueckue yKa3zaHus 1o pa3paboTKe OIICHOYHBIX CPE/ICTB

J Wubple MeToauueckre MaTepuaibl, OIMpenessionlie MpoLeayphl OLIEHWBAHUS
pe3yIbTaToOB 00YyUEHUS B XOJI€ pealu3aiy padoueil mporpaMmbl TUCIUILTHHBI

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 IoCJIICAOBAaTCIbHOCTBIO, €CIIN

1. c, =n.

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

14. ¢, :(1+ 1) .
n



- T
SIn—

15. ¢, =—"
T

n
Tema: [Ipenen ¢pyHKIIUN.
3aganue. Haittu lim f (X), ecim

X—a

3_ —
1) =X =22 4o
X+ X
3 2
2. f(x)= x3 +7x2 +15x+9’ Y
X*+8x"+21x+18
3. f() =X a_0, a-B 0.
sin fx
In(1+sin
4 fo=EHsInX) g
SIn5X
5. f(x)=120810X o g,
e’ -1
arcsin 3x
6. f(X)=———, a=0.
() J2+x -2
7. (=218 "2 oo,
sin“ x

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

X

)(3 8 X+2
10.f(x):( hi j ,a=0.

3x* +10
11. f(x)=(1+5%)"", a=0.

12. f(x)= (tg‘lxj L a=0.

13. f(x)= (X 2} a=0.

X+4
)x2+x+1

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

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

Tema: HerpepbiBHbIC U pa3pbIBHBIC HYHKIIUH.

3aganue . OnpejenuTe TOUKY pa3pbiBa, XapakTep paspbiBa U ckadok Gynkiuu B Touke
pa3pbiBa.

1 f ()= |x+1|



-1, x<0,
2. f(x)=
L X x=0.
Xx—-1
3. f(x)= .
(X) 1
[2x+1, x<0,
4. f(x)=
| 2, x>0.
[—x+1, x<1,
5 f(x)=
1 x>1.
6. f(x )_SIHZX
7.t (x )_SIHZX
8. f(x )_1 cosSx.
5x°
2X
0. (=&Y
2x+1"
10. f(x) =2+
2x+1
M, X<_2’
X+2
11. f(X)=|V4-x?, -2<x<2,
L, X> 2.
X—2
M, X<—3,
X+3
12. f(x)=|V9-x*, -3<x<3,
i, X > 3.
X—3
m, x <0,
X
13. f(xX)=|V1-%x*, 0<x<1,
L, x>1.
x-1
14, f(x)=—C°S3§‘_1.

X



15. F(9) =

-1
Tema . HpaBI/ma Jlonurasns.

3aganue. Berunciuts npenen GpyHknud | B Touke @ C IOMONIBIO mpasui Jlomurans.

1 1E(X):\/l—6x2—1+2x’ a-0.
X
X2 o
2. f(="""2"% a-o,
X
3. f(x )_63|n2x 12x’ 220
x>
4 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’ a-0.
X
0. f(x)=23N3X=0X 50,
X
10. f()():2In(1+02,5x)—x’ a-0.
X
11, f(x)=2—=, a=1.
Inx
12 f(x)=Y24EX=2 4 o
X
13, f(x) = OX*2) o,
X+ 2
_2)2
14, F() =53 42
sin“(x—3)
15, f(x)=2——2 a=0.
sin 2x

Tema : JlokanbHbIe U TI100abHBIE SKCTPEMYMbI (QYHKIUH.
3aganue. Uccrenosats pysknmio f Ha TOKaIbHEI M I106aIBHEI SKCTPEMYMBI HA 33IaHHOM
orpeske [a; D].

1. f(X)=x +E—16 [1 4].
X



2. f(x)=4—x—i2—16, [1 4].
X

3. f(x)=2x =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, [-1L 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):—?+;+8, [-4; -1].

2_
12, f(x):LX;m—la [2: 5]
X

13. f(x):8x+i2—15, 1; 2}.
X 2

2

14, f(x)=i2—8x—15, -2; l}
X —

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

Tema: BpImyKioCcTh ¥ BOTHYTOCTb, TOUKHU Tepernda QyHKIUH.
3aganme 7. UccnenoBars Gynkiuio f Ha BBITYKIOCTB M BOTHYTOCTB, HATH TOUKY meperuba
e€ rpaguxa.

f(xX)=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.

© © NS b~ wDNE



10. f(x)=x>-12x*+9x—8.

11. f(x)=x*—x*—x-1

12. f(X)=x>+x* —x+1.

13. f(X)=x>—7x* +6x—1.

14. f(x)=x>—x*-10x+09.

15. f(X) =—x®—x*—x+5.

Tema: Acumnrotsl rpaduka Gyakiuu .

3ananme. Haiitu acumnTotsl rpaguka pynkuuu .

_ 2
1 f=12X
X+1
_ 2
2. T(x)= .
9 4x -1
3-x?
3. f(x)= :
% X+5
2x* -6
4, f(x)= .
(X) N
x> -1
5. f(x)= :
9 X+ 2
2_
6. f(x)= X3
2
7. f(x) =22
_ 2
9. f(x)= =X
X+ 2
10. f(x) = :
(X) v
2
11, f(x)= X
X—9
2
12, f(x)=X=8
X+1
8—x*
13. f(x)= :
(X) —
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. OyHKIHIO f HCCIIEIYHTE HA JTOKAJIbHBIN SKCTPEMYM.
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.

Tema: HecoOcTBeHHBIE HHTETPAJIBI.
3aganue. Vccnenyiite Ha CXOIUMOCTh HECOOCTBEHHBIE HHTETPAIBI.

1
1 dx
) ;[,%*/x+3

2) Txe‘xzdx.

+00

xdx

) i
I(X 4)*
5)j

6) j tgxdx.

-n/2

" cos xdx
N [
) sin®x

+o0 dX
8 - -
) ! X +2X+5




0) S dx
L Jx+1)*
/2

10) J ctgxdx.
0

1 © o odx
St

+00 dX
12) ! Ox' +1

+ 2)dx
—

13) | (3% T
14) +j)oe‘“dx.

15) j. xe ™ dXx.

3 cemecTp
Tema: Psp Teiinopa.

3apanme. Oyuxnuio T pasnoxure B pax Teiinopa no crenensaM X U ompejeuTe HHTEPBa
CXOJMMOCTH MOJTYYEHHOTO Psija.

1) f(x)=e2"
2) f(x)=(L+x)".

X
3) f(x) :COSE'

X
4) f(x)=sm§.

5) f(x)=3%x-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):ﬁzx.

12) f(x)=e™.



13) f(x) :cos;.

X
14) f(x) :sm?.

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 . Haiinure lim C,, ecim
N—-+00

. _(n+3)*+(n-3)°
" (n+D*+(n-1)7*°
n%/3n? + 4/5n% — 2
2.C, = .
(n+2\/ﬁ)xf3—n+5n2

3.¢c,=Jn+1-+n-1
4.c =32n+1-32n-1.
_1+2+..+n

5.¢c, = :
\5n* +3

6. c. :1+3+...+(2n+1).
1+2+...+n
nH3(n+2)!

C = :
" (n=D)45(n+2)!
8. Cn:(Zn—lj .
2n+3

n?+1 v
9. cn:£ > j :
n-+3

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



’ 3n21
13. ¢, = an 1 :
2n“ +5

2" 3"
2" +3"
15. ¢, = (N +1)? —3/(n-1)°.

2 3aaHusA PeKOHCTPYKTHUBHOIO YPOBHS
Tema: MccnenoBanue GpyHKIMU U mocTpoeHue e€ rpaduxa.
3ananmue. HpOBe):[I/ITe MOJTHOE MCCleIoBaHNe PYHKIIMH U TTOCTpoiiTe €€ rpaduk.

14. ¢, =

1. f(x )_x +4
2. f(x)= ‘“1.
x—1
2
3. f(x)= :
(9 x2+2x
2
4. f(x)=
()= 3+x%
12x
5 f(x)= :
(0 9+ x?
2
6. f(x):w.
x—1
3
7 f(x):4_X.
4x+1
8. f(X)=——
(X) 4
9. f(x )_2x +1
10. f(="Y,
X
2
11, f(x)=——.
(x=1)°
1 2
12 f(x)=(1+—j.
X
12 —3x?
13. f(x)= :
(%) x* +12
2
14, f(x)=X =1
2
15, f(x)=2_

X+2



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-—1
n+1
2.4, = d —1.
2n+1 2
&ahzzn_l—L
2n+1
4. a, = S .
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
14,3 =071
n+1
15.a =21 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

3apanne . Haiiure uactubie nponssoansie f,, f f. u nommwiit muddepenman d 2 f

'y
dynxman 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* +9.

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*—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 3aaHusA PEKOHCTPYKTHBHOIO YPOBHS

Tema 16. 'eomeTprueckre NpuMEHEHUS ONPEICAEHHOTO HHTErpaJa.

3aganue. BerauciauTe miomanp miockon GUrypsl, OrpaHUICeHHON 33 JaHHBIMUA KPUBBIMH.
Cnenaiite 4yepTéx 00acTH.

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) xX*—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 HHTErpal
3ananme. [IpumMeHss MeTOIbl UHTETPUPOBAHUS U TaOJIMUHBIE MHTErPAJIbl, HAMINTE 3aJaHHbIE
HEONPEIEIEHHBIEC UHTETPAIIBI.

1) J- xde.

7T+ X
c (x+18)dx

I x*—4x-12

3) ..(3—X) COS Xdx.

e (Xx+4)dx

Ix—2x-8

5) [xIn(L—3x)dx.
¢ dx

d

7) [xe®.

2)

4)

6)

8) 'arctg 2xdx.

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

11)]‘/F

¢ dx

J1+3x+1

- §/x_2 dx

J14+Ux’

14) [ xe ™ dx.

c dx

I xIn?x’

KonTpomupyembie kommerennmu . OIK-1, TTK-2.

Oyenxa KomMnemenyutl OCyWecmeaisienmcs 8 Coomseemcmauu ¢ maonuyet 4.

12)

13)

15)

3 cemecTp

1 3apanusi penpoAyYKTUBHOIO YPOBHS

Tema: CreneHHbIE psJIb.

3aganue. Haiinure paguyc u MHTEpBaj CXOAUMOCTH cTeneHHoro psaa. Mccnenyiite
CXO)II/IMOCTI) p;{)la Ha KOHIIaX MHTEpBAJIa CXOAUMOCTH.

1) Z (x 3)".

n




4)Z:n +2 2"

S)ZH +6
6)2

7)2_1‘, 22
8)2” 2 (cray.
g)zn +5

n

10) Z

(X 4)
q/n(n+l
12) Z(x+3) |

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

14) Z(X+l) .

15) Z(X 3"

2 Sana}mﬂ PEKOHCTPYKTHBHOI'O YPOBHS

Tema: J/IBOWHON UHTErpAIL.

3aganue . lI3MeHuTe nopsiiok MHTErpUPOBaHUs B ABOMHOM MHTerpaie. Crenaiite yepTéx
00J1aCTH UHTETPUPOBAHUS.

0 6-3x

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

2) j dy j f(x, y)dx.
0 —4y—-4

3) j olxxj+ f(x, y)dy.

0 8x®



0

8y

4) [dy j f(x, y)dx.
-1 2y-6
0 8x°

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

6) [dy [ f(x y)dx
0 8y*
L -8x°

7) [dx j f(x, y)dy.
0 —-2x-6
0, —4y+4

8) [dy [ f(x y)dx
1 gy
iy -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

J6y-y?

12) j dy [ f(x y)dx

13) jdx jl f(x, y)dy.
3 _JBx—x?

-1 0
14) j dy j f(x, y)dx.
—4x—x?

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

3 3a)1almﬂ TBOP4Y€CKOI'0 YPOBHS
Tema: Uucnossie psabl.
3aganue . Haiinure cymmy psiaa.

T

6
1 :
) nz_l“9n2 +12n-5
< 24
2 .
) nZ:l:Qn2 —-12n-5

—+00 6
3 .
) nz_1:9n2 —6nn-8




+00 9
4 :
) 2_1:9n2 +21n—8

)Z

< 4n? +8n+3

) Z49n —28n 45

)ZQn +3n 2

8) Z49n —7n 12’

P y—

“~n +n—2'

10) z36n —24n 5

11
)Z4n +4n 3
12

)z9n +3n 20

13
)216n —8n 15

14
)ZZSn +5n—6
15) ;4#—9'

KonTtpomupyembie kommerentuu: OIMK-1, ITK-2.
Oyenxa Komnemenyutl 0Cywecmeisiemcs 8 Coomsemcmeuu ¢ madauyet 4.

TECTBI
1 cemecTp.
IIpenes mocjienoBaTeIbHOCTH U Mpeae GyHKIHU.
1. YxaxuTe nocnenoBaTeIbHOCTH, CXOASUIMECS K YUCITY 3:

3n-2

L n+5"

3n . 2
2): Sin ;
) n+5 (n+5)

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

:n(x/n+2 —\/ﬁ).

2. Haiigute Mpeaci NoCjaca0BaTCIIbHOCTU:




. 2n+1
lim ( )2,
n—o 3N+5
3. HaiiguTe nipenen nocienoBaTeIbHOCTH:
., 7-3cos7n
lim

mwx Jn+2 ).

4. YkaxuTe 3HaUCHHUE npeacia nmocjiacaoBaTCIbHOCTHU:

lim (n +1)§.|n 2n -
n—o0 n

5. VkaxuTe 3HaU€HUE Mpezenia nociae10BaTeIbHOCTH:
; n
lim (—)?".
n—o N+1
6. Halinure 3HaueHue npejiena mociae10BaTeIbHOCTH:
. T
lim ntg—.
N—o0 n
7. Haiipure npenen nocineaoBaTeIbHOCTH:
: /1
lim nsin—.
N—o0 n
8. Haiinure npenen GpyHKuuu:
lim(x? cos zx) .
x—1
9. Haiigure nipenen pyHKIMH:

10. Haiinute npenen GpyHKIUU:
. tgzx

lim 197X .

x—1X+2

11. Haiinurte npenen GpyHKIUU:
; X

lim( :

x—0 COS X

12. Haiinure npenen GyHKIUU:
. tgzx

lim 197X .

x—0 2X

13. HaiiguTe npenen GyHKIHMH:

lim(zxctg27X).
x—0

14. Haitgure npeaen nocie10BaTeIbHOCTH:

(. _Jn
lim|sin2n-sin——
N—>o0 n+1

15. Hatiqute ipenen GyHKIUM:



) x—-1
Iim(———).
x—0 COS 27X

HenpepbiBHOCTh. Kiaccupukanusi Touex paspbiBa.
1. OTMeTbTe QYHKIMH, HENPEPHIBHBIE B TOUKEe X = 2
1): y =tgxX;

X2 —x—2 _

2y =——,
)Y 2

3:y= arcsin(%z);

4):y=ctg2zx.
2. VkaxuTe (pyHKIUH, KOTOPbIE UMEIOT pa3phiB B ToUke X = 2:
ey X X2
X—2
2):y=tgrX;
o X+2
cos(x—2)"
sin(x —2) «> 2
4).y = X—2 :
2,Xx<2

5|x -1

3. VYkaxwure BeIMUMHY cKauka pyHKkuuu Y = B TOuKe paspbiBa X =1.

4. OtmeTbTe PYHKINU, HENPEPHIBHBIE HA BCEW YHCIOBOW MPSIMONA:
1): y =X+ arcctgx;

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

y= m ,

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

X—3
5. 3anummTe BeNMYMHY CKaduka QyHKIuu Y = u B TOYKe pazpbiBa X =3.
2(x—13)
3*,x>0
6. 3anumuTe BeIMUYMHY CKauka QyHKUMuU Y = B TOYKE Pa3pbIBa.
2cosx,x<0
In(x+1),x>0
7. 3anumuTe BeIMUYMHY cKauka QyHKUuu Y = 5 B Touke X =0.
X°—2,x<0
8. YkaxuTe QYHKIMH, KOTOPIE MMEIOT pa3phiB B Touke X = 0:

sin X
1):y= ;
sy |cos x|




_sin2x

2): :
)y X+2
sin X
3y=——,
X
tgx
4):y=g—.
X

9. OrmerbTe QYHKINHU, HEMPEPHIBHBIC HA BCEH YMCIIOBON TPSMOIA:

1):y =In(x? +1);
2):y=+/2-sin3x;
3):y=+/2+3c0sX ;

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

. 7TX
sin—,x>1
10. VkaxuTe BeIMUMHY CKauka QyHKUUU Y = B Touke X =1.

X
cos—,x <1
4

11. Vkaxure BenuuuHy ckauka QyHKUun Y = Z‘X‘ CtgX B Touke X =0.

3x%,x>1
12. Ykaxure BeIM4YHHY CKauKa QyHKIMH Y =9 B Touke X =1.
sinzx,x<1
13. OTmerbTe QPYHKIINH, HEPEPHIBHBIC HA BCEH YMCIOBOM MPSMOM:
. sinx_
1) y = 2X )
2):y=+N2-2%;
3y = Cosx
T In(x*+2)°
B y= ctgz(x% + 2)
' X2+2

2
14. Vkaxwute Benuuuny ckauka Gynxkmuu Y = arctg — s rouxke X =0.

3
15. Vkaxwure BeqnunHy ckauka Gpynknun Y = 2arcctg — s rouxe X =0.
X

IIpousBoaHasi. MOHOTOHHOCTb U BBINIYKJIOCTb.

1. Haiiaure abcunccy Toukd MakcuMyma GyHKun Y = x° —15x3 +5.
X
2. Haiinute npousBoanyo GyHKIMHu Y = COST In(1+ X) B Touke X =0.

3. ITox xakuM yriiom Kpusas Y = ex_l —lnepecekaer ock abenmec?



4. IIpoBonOKY MIMHOM 12 CM COTHYJIM B BHJIE IPSMOYTOJIBHUKA . Y KQKUTE HAaUOOJIBIITYIO
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)°x3.

6. Haiimute Touku nepern6a pynxiuu Y = T (X), ecnu ee Bropas npoussognas umeer Bua
f7(x) = =3(x=12x3(x +2).

7. VkaxkuTe Haubosblee 3HaueHne GyHKun Y = 3‘X - 3‘ Ha OTpE3Ke [2; 5] .

8. Haiinure BTOpyIo npousBoanyto ot ¢pynkuuu B Touke X =1, ecnin Y (X) = x%Inx.

9. Haiinure nepByro npousBoanyto ot Gpynkuun Y(X) = e'97% 5 Touke X =0.

10. Haiiymre Touku sxctpemyma ynxmun Y(X) = |X| X2,

11. HaiinuTe nepByro NpOU3BOAHYIO OT (GYHKIMU y(x) = sin(;rxz) B Touke X =1.

12. HaiiauTe nepByro NpOU3BOAHYIO OT (GYHKIMH y(x) = (X2 - 3X)5B Touke X =1.
13. Haiiure BTopyIo npomssommyio ot dymxmm Y(X) =Sin(zx?) s Touxe X =1.

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

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

AcuMnToThl rpadpuka GyHKIHN.

X
1. Beibepute acumnToTsl rpaduka Gpyskmum Y = ———.

X—2
1):y=X
2):x=2; y=1
3:y=1
4):x=2; y=0.
2. BeiGepute acuMnToThl rpaduka Gy Y = ))((2 +21 .
1):y=Xx-2
2):X=2;, y=X+2
3y=1
4):x=2; y=0.
3. BeiOepute acumnToTsl rpaduka GyHkuuu Y = ))((2+ 21 .
1):y =X,
2:x=%x1 y=0;
3:y==1;

4):x=2; y=0.



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

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

J:x=-1 y=1;

4):x=-1 y=0.

5. Beibepute acuMnToTh! rpaduka GpyHkuuun Yy

1):Xx=%2;
2):x==%2; y=0;
J:x==%2;, y=1,;

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

6. Beibepute acuMnToThl rpaduka GyHKIIUU

1):y=1;

2): x=-1;

3):y=-1;

H:x=-1 y=1.

7. Beibepute acuMnToThl rpaduka GyHKIIUU
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 rpaguka GyHKIUU
1):y=-4;

2):y=0;

3):x=1;

4):x=log; 4.

10. Beibepure acuMnToTel rpaduka GyHKIuu Yy =

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

X% 42
X+1

X
y = 2" —1u3 nepevncieHHbIX HIKE:

—x
Yy =3 " +1u3 nepeuncineHHbIx HIKE:

-x
Yy =2"" + 213 nepevyncieHHbIX HIXKE:

y =3* — 4 u3 nepeunciennpIx HIKeE:

—2X

N3 IIEPCUUCIICHHBIX HUXKEC:



:x=-1 y=0;

4):x=-1; =-1.
11. 3anummre acuMnToTel rpaduka GyHkuu Y = IL .
nXx
1):y =X,
2):x=1;
J:x=1 y=1;
4):x=1 y=0.
X2
12. Ykaxure acuMnToThl rpaduka GyHkuuun Yy = —1 .
X —
1):x=1;
2):x=1 y=x+1;
:x=1 y=1;
4):x=1, y=0.
X3
13. Vkaxkute acuMnToTsl rpaduka GyHKmu Yy = 24
X —
1):X=%2;
2):X=2%2;, y=X;
:x=%2; y=1;
4):x==x2; y=0.
2x3
14. Ykaxure acuMNTOTH rpaduka GyHKuuu Yy = 2 1
X —_
1): x=+1;
2):x=%1, y=2X;
Jpx==1, y=1;
4):x==x1, y=0.
—3x°
15. Ykaxure acuMnToTel rpaduka GyHkuuu Yy = 2 4
X _
1): x==1;
2):x==1;, y=-3X;
:x=%xL, y=3;
4):Xx==%1, y=X.
2 cemecTp

DyHKIUH MHOTUX NepeMeHHbIX. IIpenen mocjienoBareJJbHOCTH M Npeaes (PYHKIUH.
HenpepbiBHOCTH



1. Haitnute o6aacts onpeaenenus Gynxiuu Z = arcSin(X + ). Bribepure onun u3

MEPEYUCIICHHBIX HUXKE OTBETOB.
1) MHOXKECTBO TOUYEK Ha KOOPAMHATHOM MIIOCKOCTH OXY , JIeXalUX B MOJIOCE, OTPaHUYEHHON

npsameiva Y =—X+1u y=-X-1;

2) MHOKECTBO TOUYEK Ha KOOPAMHATHOM IJIOCKOCTH OXY , JIeXkaluXx B KBajpaTe

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

3) MHO>KECTBO TOYEK HAa KOOPAMHATHOH IIockocTu OXY, JIexKaluX B IOJIOCE, OTPAaHUYEHHOU
mpameivu Y =—2X+1u y=-2X-1;

4) MHOX€ECTBO TOYEK Ha KOOPJMHATHOU IIOCKOCTH OXY , JexkKalluX B [0JI0CE, OTPAHUYECHHOM
mpsmeivMa Y =—X u Y =—X—2;

5) MHOKECTBO TOYEK Ha KOOPAMHATHOH MockocTu OXY, JiexKaluX B IOJIOCE, OTPAaHUYEHHOU

npsMbiMu Y =—2X+2 u Yy =-2X—2.

2. Haiijure o6nacth onpenesnenus Gpynkuun Z = IN(4 — X2 — y2) . Boi6epute onun u3

MIePEUYMCIICHHBIX HI)KE OTBETOB.
1) MHOXKECTBO TOUYEK Ha KOOPAMHATHOM MJIOCKOCTH OXY , JIexkalux B KBajpaTe

{(x, y)-2<x<2-2<y< 2} ;
2) MHOKECTBO BHYTPEHHUX TOYEK HA KOOPIMHATHOMN IIIOCKOCTH OXY , IPUHAIEKAIIHX KPYTy

paauyca 2 ¢ EHTPOM B Hauaje KOOPIUHAT;
3) MHO>KECTBO TOYEK Ha KOOPAMHATHOH MIOCKOCTU OXY, JIeXKALIUX B KOJIbLIE

{(x, y)‘1< X2 +y?< 2} :
4) MHO>XKECTBO TOYEK Ha KOOPJAMHATHOM MIocKocTH OXY, Jexalux B mojoce

{(xy)|-1<x<1};

5) MHOKECTBO TOYEK Ha KOOPAMHATHOM IIockocTH OXY , nexaiux B Kpyre paauyca 1 ¢

HOCHTPOM B HA4YaJIC KOOPAHUHAT.

3. Haitaure o6macTs onpesienenus Gpynkiuu Z = arcCos(X — Y). Bribepute oaun u3

MEPCUUCIICHHBIX HUKE OTBCTOB.
1) MHOX>KECTBO TOUYCK Ha KOOpI[I/IHaTHOI\/'I INJIOCKOCTH Oxy , JCXKAIIHUX B ITOJIOCC, OrpaHI/I‘ICHHOﬁ

npsmbimu Y =—2X+1n y=-2X-1;
2) MHOECTBO BHYTPEHHHMX TOYEK HA KOOPAMHATHOM IIIOCKOCTH OXY , IPUHAIIEKAIUX KPYTY

paguyca 2 ¢ HEHTPOM B Hauaje KOOPJUHAT;
3) MHOKECTBO TOYEK KOOPIANHATHON IIIOCKOCTH OXY , mpuHaAexalux 1ojoce, OorpaHu4eHHON

mpameivu Y =X+1u y=X-1;
4) MHOXECTBO TOYEK Ha KOOPJMHATHOU INIOCKOCTH OXY , exkalux B MOJI0CE, OTPAHUYEHHOM

npsaMbiMu Y =X 1 Y =X—2;



5) MHO>XKECTBO TOYEK Ha KOOPAMHATHOH MiockocTu OXY, JiexKaluX B MOJIOCE, OTPaHUYEHHON

npsMbiMu Y =—2X+2 u Y =-2X—2.

2

4. Haitnure obsacth onpeneneHus QyHKouun Z = arcsin (lj . Beibepure onuH u3
X

NEPCUUCIICHHBIX HUKEC OTBCTOB.

1) MHOXKECTBO TOUYEK Ha KOOPAMHATHOM MJIOCKOCTH OXY, JIexalux B 00J1acTH {( X, y)‘ y < xz} ;

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

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

3) MHOXECTBO TOYEK Ha KOOPIUHATHOH IIocKocTH OXY , Jexalux B 001acTu

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

4) ogHOCBSI3HAs 00J1aCTh HA KOOPAMHATHOM Iu1ockocT OXY, orpaHMYeHHast IByMsI TapabosamMu

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

5) MHO>XKECTBO TOYEK Ha KOOPAMHATHOH miockocTu OXY, Jiexalux B 00J1acTH

{(x, y)‘—1< y — X° <l}.

5. Haiigute obnacts onpenenenus pynkuuun Z = alCCOS a\/ X2 + y2 -1. Bri6epute oauH u3

MNEPCUUCIICHHBIX HUKE OTBETOB.

1) MHOX€ECTBO TOYEK Ha KOOPJAMHATHOM mmockocTn OXY , nexamux B kpyre paauyca =1 ¢

HOCHTPOM B HA4YaJIC KOOPAWHAT,

2) MHOKECTBO TOYeK Ha KOOPJAMHATHOM mockocT OXY , mexkarux B kpyre paauyca I'=+/2 ¢

LIEHTPOM B Hayajie KOOpAHUHAT;
3) MHOKECTBO TOYEK Ha KOOPJMHATHOM MIocKocTH OXY , nexalux B KBaapaTe

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

4) MHOXECTBO TOYEK Ha KOOPJMHATHOU INIOCKOCTH OXY , JekKallux B KBagpare

{(X’ Y)‘—'\/E<X<-\/§;—x/§< y<J§};

5) MHOKECTBO TOYEK Ha KOOPJUHATHOM TIOCKOCTU OXY , Mekalux B KOJIbIE, OTPaHUYEHHOMN

JBYMsl KOHIIEHTPHYECKMMH OKpYXKHOCTsIMM paguycoB '=1wu = \/E C LIEHTPOM B Hauaje
KOOpJUHAT.

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

X2 +y°

Yacruble mnpousBoanble. Iloanbni muddepenunan ¢Pynxkuun. I[IpudankeHHbie
BBIYHCJICHUSA C MOMOLULIO TU(pPepeHunaIa



1. Haiigure vactasie nponssozusie Z, (M), Z; (M) pynxunn z(X, y) =sin(nxy) B touke
M (L,2) . B orsere sammmmre 2, (M)/n+2, (M) /=.

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

Z(X, y): Xze_Xy,MO(Z;O). B oTBeTe 3anummTe Z;((l\/lo)+ Z;,(l\/lo).

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

z:y/«/;; Po(l;Z).BOTBeTe3aHI/IIHI/ITe Z;((PO)+ Z;/(PO).

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

Z=arctg (xy); P (1;1). B otBere 3amummre Zj ( P ) +2} ( PO) :

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

7= e(x—l)y; B (1;1) . B oTBere sanmmmre  Z) ( PO) + Z;, ( PO) .

6. 3amenss npupanienue GyHkuuu auddepeHnnaioM, BEBIYUCIUTE TPUOIKEHHO

(1,02)*(0,97)°.

7.3amensist npupaieHue GyHkunu quddepeHnanom, BIUUCIUTE TPUOIMKEHHO

\/(4,05)2 +(2,93)°.

8.3amenss npupamenue GpyHkuun audpepentmanom, Beraucaute npubamkento 0, 97405,

9. Onra cropona npamoyromsarka & =10cwm, a gpyras b = 24 cm. Kak n3menntcs auaronas
TIPSIMOYTONIBHUKA, €CITH CTOPOHY A yanuHUTh Ha 4 MM, a cropony D yxoporuts na 1vm.
HaiinuTe u 3amummTe B CM BETMYUHY U3MEHEHHSI TUATOHAIH MTPSIMOYTOJIbHUAKA:

A) npubnuxkeHHO ¢ noMoIbio Auddepennana; B) Tounyro ee BeTu4uHy.

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

1.Haiinute B yKa3aHHOMN TOYKE MEPBbIE YACTHBIE IIPOU3BOAHBIE (DYHKIIUM, 3aJaHHON HEABHO:
3 .

7 +3xyz+1=0, MO(O,l) . B oTBeTe 3anummuTe Z;((l\/lo) + Z;/ (I\/lo) .

2.Haiinute B yka3aHHOI TOUKe MEPBbIE YACTHBIE IIPOU3BOAHBIE (DYHKIIMH, 3aJaHHOM HEABHO:

X + 2y3 + 78 —3xyz+2y—-3=0, Mo(l;l; 2). B oTBeTe 3anummTe Z;((l\/lo)+ Z;(I\/lo).
2 4 2 .
3. Haiimure npomssoanyo Gpyakuun Z = IN——— o manpasnennto | = (6;8) B Touke

Xy
M(ZL2).



4. Haiigute npousBogHyl0 QyHKIUM Z = X? + XY +2X+2Y, 10 HanpasIeHHUIO |I =(3;4) B
touxe M (L;1).

5. TemnepaTypHoe€ 1oJie B JIUCTE METallla Paclpe/IesIeHO 110 YKa3aHHOMY 3aKOHY

T (X; y) =6X° — SY . Haiiaute Hanbobliee 3HaUEHHE CKOPOCTH M3MEHEHHS TEMIIEPATYPBI

J =|gradT (M,)| & touxe M,(L1).

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

T (X; y) =Xsin Ty . Halinure Hanbosblee 3HaYeHUE CKOPOCTH U3MEHEHUS TeMIIepaTyphbl

J= |gradT (MO)|B touke M, (L;1) . B otBete ykakute 3nauenne J /7.
7. TemniepaTypHO€ I10JI€ B JIMCTE METAJUIA PACIIPEIENIEHO 110 YKa3aHHOMY 3aKOHY
T(Xy)= y2 — 2Xy . Haiinure HanGosnbliee 3HaYEHUE CKOPOCTH M3MEHEHHS TEMIIEPATYPbI
J =|gradT (M,)| & touxe M,(L;1).

DJIEeMEHThI TEOPUH I10JIs1

1. BeibepuTe ypaBHeHHe KacaTelbHOM miockocTu k nosepxuoctu F(X;Y;2) =0 B ykazannoit
TOYKE CPEIU NEPEUUCIICHHBIX HUXKE:

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

2. Bribepute ypaBHEHHE HOpMald K TOBEPXHOCTH F(X; Y, Z) =0 B ykasaHHoii Touke cpemu
MIEPEYUCIICHHBIX HUXKE:
z =In(x* + y?); (1; 0; 0).

x-1 y+2 z2-3,

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

3. BeiOepute ypaBHEHHWE HOPMAJId K ITOBEPXHOCTH F(X; Y, Z) =0 B ykaszaHHOil Touke cpeau

NEPCUUCIICHHBIX HUXKE:

X% — y2 — 7% =1 (3;2;2).



x-1 y-3 z+1

1) ;
2 1 —2
x-1 y+2 z+1
-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. Bribepute ypaBHeHHe KacaTenbHOH miuockoctu k nosepxuoct F(X;Y;2) =0 B ykasannoii

TOYKE CpCAU MCPCUUCIICHHBIX HUKE:

X% — y2 — 7% =1; (3;2;2).

1) X+2y+z2=2,

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

5) 3x—2y—2z=1.

5. Beibepute ypaBHEHHE HOpPMAlld K MOBEPXHOCTH F(X; Y, Z) =08 YKa3aHHOM TOYKE Cpeau

MNECPCUUCIICHHBIX HHIKC!

z:xz—bw+y2—x+2yJLL1)

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
4)x—2:y—1:z+2;
—2 -1 3
5)x—2:y+1:ji.
4 1 3

6. Boibepurte ypaBHEHHE KacaTelbHOM MIIOCKOCTH K MOBEPXHOCTH F(X; Y, Z) =0 B ykaszannoii
TOYKE CPEJIH NMEPEUYNCIIEHHBIX HUXKE!

Z=x2-2xy+ Y% —x+2y: (1 1; 1).

1) x—2y+z=0,



2) IX—y—-2z=2,

3 X+2y—-z2=2,
4) 3x—2y—-2z=0,
5) 2X+Yy—z=3.

JIOKAJIbHBIN U I100J1bHBIN IKCTPEMYMBI

1. Haiiaure Touky nokanshoro muaumyma M (Xy;Y,) dyHkumn f(x;y)= X? —2X+ 2y2. B

OTBETE YKAXHUTE CyMMY X, + Y.

2. Haiizure Touky noxansaoro muaumyma M (X,;Y,) GyHkuuu

f(X;y) =2X° +y* +4x—2y +5. B orsere ykaxute cymmy X, + Y, .

3. Haiinure Touxy noxansHoro Makcumyma M (Xo; V) dysxman (X y) =—4x* — y* +4y
. B otBeTe ykaxure cymmy X, + Y, .

4. Haiinute ycnoBHbBIE SKCTpeMyMbl QYHKIUU Z = X + 2y [IPU YCIIOBUH X* + y2 =0.

5. Haiinure nauGonbmee 3Hadenne Qynkuuu Z =1+ X+ 2Y B 1-0ii yeTBepTH

(x>0,y>0).

Heonpe/e/eHHbI HHTErPaJ, METOAbI HHTErPUPOBAHMS.

1.0npenenute pynkmuro T (X), ana koropoit F(X) = f(X), rne F(X) -nepsoo6pasuas or
dynxmun f(X):

1):c-e*;

2) Inx;

3) C-SinX;

4) COSX.

2. HaiiguTe unTerpan j(sin X—CO0S X)2 dx.
1):C0S2X +C;
2):sin2X+¢C;
1
3):X+—=C0S2X+C;
4):5IN2X +COS2X +C.
3. Haiinure uHTerpan I cos(2 — x)dx.

1):2X—SIiNX+C;
2):CoS(X —2) +cC;
3):2sinX+C;

4):sin(x—2) +c.

4. HaiiguTe nHTErpan I COS 2XdX .



1):—sin2x+c;
2):2siNX+C;
3):—2C0SX +C;

4):%sin 2X+C.

5. Haitgute nnterpan I 2X+ldX .

1): 22 ¢,
x+1

2): +C;

In2
3):2"In2+c;

X

2
4).,—+C.
In2

. Xx—1
6. Haiiqute nnrerpan j 5 dx.
X

1):In\x\—%+c;

2):In\x—]J+c;
3):(x—1)In|x|+c;

4):1In\x\+c.
X

7. Haligute uHTerpan I X(X + 1)5dX .
7 6

8. Haiinure unTerpain I X(x —1)4dX.

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

2):

+C;




2 5
4):—X (x-1) +C

5

9. Haliqute nnTerpan j X(Xx —1)10 dx.

12 11
1): S S B

12 11

12
2): —X(X _l) +C

3):

4):

X2(x 1)1

X2 (X _1)10

12

+C;
11

+cC.
2

10. Ykaxxute BepHbIE YTBEPKJICHUS U3 IPUBEICHHBIX HIKE:

2):e

1): [

3): [

-x—Zﬁsinx

sin x? - 2xdx = _[sin x2d (x?) ;
cmt F(X) = f(X), rne F(X)-nepoobpasuas or pyuxmmu f (X), 1o f(X)=ce*;
In x

4):

dx=jxdx—2_[sinxdx.

N

11. Ykaxurte BepHblE YTBEPKJICHUS U3 IPUBEICHHBIX HIKE:

1):

.sinﬁ- 2Xdx = Isin x/;dx . I2xdx :

2): [

(cos x —sin x)?dx :jdx—_[sin 2xdx ;

3):

6InJ_dx ZIInxdx

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

12. Ykaxxute BepHbIE YTBEPK/ICHUS U3 IPUBEICHHBIX HIKE:

1):

3):|

2): ]

'In«/;dx:%_[lnxdx;

2xdx = X? + 4;
(S|nx+1) dx = Ism xdx+J'25|nxdx+J.dx

4): IZ Jxdx = IZde IJ_dx

13. ®ynxuus T (X) umeer npoussoanyio f '(X) = X+1. Vkaxure, kakue U3 NPUBEIEHHBIX

HiKe GyHKIui MoryT cuntatbes dynkuueit f(X):

2

1):X—+x+2;
2

X+1,

2): (—)



%2
3):—+X;
2

2
2

14. YkaxuTte BEpHbIC YTBEPKICHUS U3 TPUBEICHHBIX HIXKE:

1): jx‘lodx = —X—lg +C

2): J’SZXdX:$+3;
In9
3):5x+1_5 4

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

15. YKakuTe BepHbIC YTBEPHK/ICHHS U3 IIPHBEICHHBIX HUKE:

1): [ (2°° ~16V/X)dx = 8U2de —jxdx] :

2): j(cosx +sinx)2dx = jdx + J'sin 2xdX

3): ecmu F(X) - neppoo6pasnas ot pynxmuu f (X), 1o [F (x)— Xz] - IepBoOOpa3Has OT

ymeunn [ f(X) —2x];
4): ecnu Fl(X) u FZ(X) - IBe IepBooOpasHbie oT oaHoM (pyHkuu f (X) Tak, 4yTo
F(X)=2F,(X), 10 f(x)=0.

Onpenenennsblii uHTErpat, popmyaa Herorona-JleiOnnna.

1. Beruuciur € U 3allMIINTC 3HAYCHUC UHTCTpaJla
4

j 7(x—3)%dx.

2

4
2. BeluucnuTe 1 3a0UIINTE 3HaYeHUE UHTErpaa jg(X — 3)8dX .

2
3. BeruncnuTe u 3anunInTe 3HaYCHUE HHTCIrpajia

4
j 10(x —3)%dx.

2

4. BelunCcIuTe U 3aMUIIATE 3HAYCHUE UHTErpaia

2
j 9(x —1)%dx.
0



2
5. BblUKCIINTE 1 3alUIIATE 3HAYCHHE HHTerpasa Il 1(x —1)*dx.

0
6. BelunciuTe ¥ 3aUIINTEe 3HAUCHHUE HHTCIrpajia

2
j (x—1)*dx.
0

3
[ 9
7. Belumciute ¥ 3anuimuTe 3Hauenne uarerpana | (X —2)7dX.
1
3
8. BerumcuTe u 3anummTe 3Hadenne uaterpana |11(X — 2)10 dx.
1
°
9. BelumciuTe U 3anuummre 3Hadenue uaterpana | 7(X — 4)6 dx.
3
10. Beruucnure uHTErpa:
z
2
J' (X +2)sin xdx .
0

11. Beruuciure uHTETpa:

2
J(x _E) Cos xdx.
] 2

12. Beruuciure UHTETpa:
T

j X COS Xdx .

0
13. Beruucnure uHTErpa:
3r

2
j (X +1)sin xdXx.
0

14. Beruuciure UHTETpa:
T

2
fxsin xdx.

0
15. Beiuncnure uHTErpat:

0
j (x —1)sin xdx.

2

IIpuiosxkenns onpeneieHHOr0 HHTErpaJa.
1. Haiiaure mwiomans S (QUrypbl, OrpaHHYEHHON JTMHUAMM:



y=+2-X; y= N% y =0. B otBeTe yKakure 3HaueHne 3S .

. Halinure muomans S (urypsl, orpaHM4eHHON JTMHUAMMU:
y=48-X; y= N% y =0. B oTBeTe yKaxute 3HaueHHE 33 .

. 3anuIuMTe 3HAYEHUE ILIOMAMM S (QUIypbl, OTPAHUYEHHOMN JTMHUSAMU:
y=+18-x; y=+/x; y=0.

. Haiiure nuomans S (urypsl, orpaHi4eHHON JTMHUSAMU:
y= X2; y =1. B orBere ykaxuTe 3Ha4cHUE 3S .

. Halinure muomans S (urypsl, orpaHM4eHHOMN JTMHUAMMU:

y=X? y=4.B orsere ykaxure 3nauenne 35 .

. Haiiaute nnomans S (urypsl, orpaHM4eHHOMN JTMHUAMMU:

y=x%>+1 y=2.B orseTe ykakute 3HaucHme 35 .

. Haiiure ninomans S Qurypsl, orpaHHueHHON THHUSAMM:

y= X?; Yy = 2X. B oTBeTe yKkaxuTe 3Ha4EeHUE 3S .

. Haiimure miomans S burypbl, OrpaHU4eHHON JIMHUSAMHU:

y= X2; Yy =—2X. B oTBeTe yKakuTe 3HAYCHHE 3O .

. Haiinure miomane S burypbl, OrpaHU4eHHON JIMHUSAMHU:

y=4—x% y=0.B orsere ykaxure 3uauenue 3S .

10. Haiigure miomans S QuUryphl, OrpaHUYEHHOM JTMHUSIMH:

y= X2 —1; y =0. B oTBeTe ykakure 3HaueHuE 35 .

11. Haiiaute mwiomans S (QUrypbl, OrpaHUYEHHON JTUHUSAMM:

y= —x?; Yy = 2X . B oTBeTe yKakuTe 3HaYEHHE 3O .

12. HaiinuTe miiomaas TpeyrojibHUKa, 00pa30BaHHOIO MPSIMON

. 3x—4y =12 c ocsamu koopauHar.

13. Haiiaure miomass TpeyroibHUKa, 00pa30BaHHOTO MPAMONt
I: X+2y—4=0 cocamu koopauHar.

14. Haiiaure miomass TpeyroibHUKa, 00pa30BaHHOTO MPAMONt
|: Xx—3y+6=0 cocamu koopaunar.

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

HecoOcTBeHHbBI HHTErpaJ.

o0
dx
1. BelumciuTte HecoOCTBEHHBINA MHTErPa ¢ OECKOHEYHBIMH MpeieaaMu J = J. > . B otere
1+x
—0
1
yKaKUTe 3HAUeHHEe — J .
T

g dx
7l1+x%

o0
2. Berunciaure HecOOCTBEHHBIM HUHTCrpa € OCCKOHEYHBIM mpeaciiom J = I

0
3. BerurcnuTe HeCOOCTBEHHBII HUHTCrpa € OCCKOHEYHBIM mpeaciiom

T dx
J = I—Z . B otBete ykaxkute 3nauenue 4J .
1 (B+ X)



4. BeruricnuTe HECOOCTBEHHBIN MHTETPA ¢ OECKOHEUHBIM MPEAEIIOM
o0
J' dx
— .
> XIn® X
5. Beraucnute HecOOCTBEHHBIN HHTErpal ¢ OECKOHEYHBIM MIPEIEIIOM

fox

> -
1 X

6. Beruncinre HECOOCTBEHHBIM HHTCTpPAI C OECKOHEYHBIM peaciom

T 2dx
—.
X

7. Beraucnute HecOOCTBEHHBIN HHTETpal ¢ OECKOHEYHBIM MIPEICIIOM
o0
—X
J = Ie dx
8. Beruncnure HeCOOCTBEHHBIN HHTETpall ¢ OECKOHEYHBIM MPEIETIOM

—2X
J= je dx . B orsere ykaxuTe 3HaueHue 2J .
0
9. Beruncnure HecOOCTBEHHBIN HHTErpail OT HEOrPAaHUYEHHON (PYHKIIMU

I=| X _ B 2 5
= | Y. OTBCTC yKa>KI/ITe 3HAUYCHUEC — .
0 ’\/ 1- X2 T

10. BBI‘II/ICJ'II/ITG HECOOCTBEHHBIN MHTETrpasl OT HEOTPAaHUUEHHOU (PyHKIIHUU
J= I 2dX

11. BI)I‘-II/ICJII/ITG HECOOCTBEHHBIM MHTETrpaJl OT HEOTPaHUUEHHOU (PyHKLINN
1

] J' dx
5 VX

12. Boraucnure HecOOCTBEHHBIN HHTETpa OT HEOTPAHUYEHHON (PYHKIIMU

J:j 2dx

13. Beiuucnure HeCOOCTBEHHBIN MHTETpall OT HEOTPaHUUEHHOM (pyHKINN
/2
Jo j C0s Xdx
5 /sinX
14. BHqHCJmTe HECOOCTBEHHBIN MHTErpall OT HEOrpaHUUYEHHOH (PyHKIMH

xdx
J= J. . B otBere ykaxkute 3Hauenue 3J .

15. BLIchnHTe HECOOCTBEHHBINH MHTETpaJl ¢ OECKOHEYHBIM IPEEIIOM UHTETPUPOBAHUS
+00
] J. 2dx

3
T X+ X

. B oTBeTe ykakure 3HaueHnE 3J .



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

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

Haiiaure u 3anummre ee cymmy.
2. [Tonb3ysich OJTHUM U3 IPU3HAKOB CXOJAUMOCTH, YOSIUTECh B CXOUMOCTH YHCIOBOTO Psiaa

5 13 35 2" +3"
—t—t ..+
6 36 216 6"

Haitgure u 3anumure ee cymmy.
3. [lonp3ysich OTHUM U3 IPU3HAKOB CXOJMMOCTH, yOEAUTECh B CXOJUMOCTH YHCIIOBOIO Psijia

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

HaiinuTe 1 3anummuTe ee cymmy.
4. Ilonp3ysich OTHUM U3 IPU3HAKOB CXOJAUMOCTH, YOEIUTECh B CXOJMMOCTH YUCIOBOTO psJa

! + 1 + : ot ———
1x2 2x3 3x4 n(n+1)

Haitgure u 3anumure ee cymmy.
5. [Tonb3ysch OTHUM U3 IPU3HAKOB CXOAUMOCTH, YOIUTECh B CXOJIUMOCTH YHCIOBOTO psiaa

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

Haiinure u 3anmummure ee cymmy.
6. Hailinute u 3anummTe CyMMY YMCIOBOTO Psijia

1 9 27 3"
e+
2 36 216 6"
+:1.0

7. Haliute U 3anMIINTE CyMMY YHCJIOBOTO psjia

2 4 2"
1+—+—+...+—+....
3 9

3n

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

1)Zl+0032n 2)Z§:+é Z( j

9. 3aHI/IH_II/IT € IIOCJICO0BATCIIBHO HOMepa BCEX CXOOAIINXCA p}I,I[OB N3 yuciia HpI/IBeI[eHHLIX HHNIXKCE:
0 n 0 2 0
1 1+cos“n 2
)33 23 3 2
n=1 n=1 n n=1 n

10. 3anumure IMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIIUXCA PAA0OB U3 YK CJIa IPUBCACHHBIX
HHWXKE:

<Y\ & n+2 &
1) (—j :2) 3)) 2"
2\5) A2y s

11. 3anumuTe nocaen0BaTeIbHO HOMEPA BCEX CXOISIINXCS PAIOB U3 YKCIa MPUBEACHHBIX
HUDKE:!

+...

+...




1)i_ 2)i3n5 - 3)2( 1) smn

12 3aHI/IH_II/ITe IMOCJICA0BATCIIbHO HOMEPA BCEX CXOMAIINUXCA PAA0OB U3 YK Clia IIPUBEACHHBIX
HUWXKC:

2n
3 cos® n +7 In n
DRIED? )R
- n=1
13 3al‘II/IH_II/ITe IIOCJICOOBATCIBHO HOMepa BCCX CXOOALINXCA pHI[OB N3 9uciia l'IpI/IBe,I[eHHBIX
HHIXKC:

1)2 2)23’”2 )Z()

14 3aHI/IH_II/ITe IMOCJIICA0BATCIIbHO HOMEPA BCEX CXOMAIINUXCA PAA0OB U3 YK Clia IIPUBEACHHBIX
HUWXKC:

1)2%29”; 2)2n(\/n2 12 n);3)§($)2” |

15. 3anumiure IMOCJICA0OBATCIIbHO HOMEPA BCCX CXOIAIMMNXCA pAAOB U3 YHClla IIPUBCACHHDBIX
HUWXKCE:

1)2[ ) 2)2 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 IIPUBCACHHBIX
HUWXKE:

2.2n+3 . &sinn+1 <& 1
1 12 '3

18. 3anumiute IMMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIINUXCA PAAOB U3 YK CJIa IPUBCACHHBIX

HUXKCE:
1)2 sin® n +5 Z)Z 5 ’3)2 arctgn
n=1

19 38.1'II/IH_II/ITC IMMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIINUXCA PAAOB U3 YK CJIa IIPUBCACHHBIX
HUWXKE:

DZXM n): 2)24 sin2n 3)21;3[

20 3aHI/II_I_II/ITC IMOCJICAOBATCIIBHO HOMCPA BCCX CXOIAIIUXCA PAAOB U3 YU CJIa IPHUBCICHHBIX
HHWXKE:

1)2 cos3n 2)2 5 S Wt r3-nd).
- n=1

CreneHHble pAAbl M NPUOJIMKEHHbIe BbIYMCICHUS 3HAYeHNIT (PyHKIMI U onpeeeHHbIX
HHTErpajioB



1. CkobKO HYKHO B3Th WIECHOB psJlia

X2 X"

X
Y=l =+ —+.+—+..
1 21 n!

o -1
yTOOBI HAMTH YHCIIO € ~ ¢ ToyHocThIo 70 0,017

2. CKOJIbKO HYKHO B3SITh YWICHOB psijia

X X X"
Y=l =+ o+ —+.
1 21 n!

YTOOBI HAUTH YUCIIO e_]/ ¢ ToyHOoCTRIO 10 0,017

3. CKOJIBKO HYKHO B35Th WICHOB psia
2

X X"
INA+X)=X——+...+(-D)" T2+,

2 n
uyT00bI HalTi ynciao IN2 ¢ TounocTsIO 10 0,01?

4. CKOHBKO HYXXHO B34Tb YWICHOB pAa
3 2n-1
. X X 4 X
sinx==—"—+...+(=)"*
T @n-11 "

4T06s! HaiiTi uncio SIN0.5 ¢ rounocTeio 10 0,01?

5. CKOJIBKO HYKHO B35Th WICHOB psija
2 4 2n

cosx:l—X—+X—+...+(—1)“
21 41 (2n)!

4T06b! HaliTn yncno C0S0.5 ¢ Tounoctsio 10 0,01%¢ 6. Haiinurte paanyc cXOAUMOCTH

n
CTEIICHHOTO psaa Z X

n=1
0 Xn
7. Halipute pannyc cXOIUMOCTH CTENEHHOTO psijia Z .
n=1M" 2"
o0
8. Halinure pangnyc cXOIUMOCTH CTETICHHOTO Psijia Z—(—)

. n,n
9. Haiinure pamnyc cXoauMOCTH R crenennoro psna 23 X" . B oTBeTe ykaxxuTe 3HaUCHUE
n=1
3R.

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

(x=3)"
11. HaliquTe pagnyc CXOQUMOCTH CTEIIEHHOTO psia z o
n=1 N



0 2n
y (x-1)
12. Haiinure pazuyc CXOOUMOCTH CTEIIEHHOTO pAaa ZT .
n=1 N-

y (x+3)
13. Haitaute paguyc cCXOAMMOCTH CTEIIEHHOTO psia Z—Z

n=1 n

y (x-=2)

14. Haitnute paguyc CXOAMMOCTH CTEIIEHHOTO psiaa Z—n
—(2n-1)-2

. (x=7)"
15. Haitaure paguyc cCXOAMMOCTH CTEIIEHHOTO psiaa Z

. (2x - 7)
16. Haitnute paguyc CXOAMMOCTH CTEIIEHHOTO psiaa Z 5

n+
n=1

n
X

17. HalimuTe pagnyc CXOQUMOCTH CTETICHHOTO psjia z ( 22n)

n=1

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

19. Mcnonb3ys pasnoxenue GyHkuun COS X B psa MaknopeHa, BHIYUCIHTE HPUOIHKEHHO
coSlc tounocteio o A =0.01.

20. Vicnionp3ys Tabmunoe pasnoxenne dyukmun (L+ X)¥ B psn Maknopena, Berauciure

IPUOIIHKEHHO \/ﬁ ¢ rounocteio 1o A =0.001.

21. Vicnons3ys tabmuusoe pasnoxenne dyukmun (L+ X)¥ B psn Maknopena, Berumciure

npubmkerso 330 ¢ Tounoctsio 1o A = 0.001.

22. Vicnons3ys Tabmunoe pasnoxenne dyukmun (L+ X)¥ B psn Maknopena, Beraucinre

IPUOGIIKEHHO x/8_4 ¢ rounocteio 1o A =0.001.

23. PaznouB MOABIHTErpANTBHYIO (PYHKIHIO B psii MakiIOpeHa, BRIYUCIATE TIPUOIMKEHHO

1
2
I/IHTerpaJIIe *"dxX ¢ Tounoctsio o A =0.0001.
0
24. Pa3J10KHUB NOABIHTErPATBHYIO0 QYHKIHIO B psil MakjiopeHa, BEIYMCINTE TIPUOIUKEHHO
0.5
dx
MHTErpa I 7 ¢ Tounocteio 1o A =0.001.
o 1+ X

25. PaznoxuB MOABHTErpANTBHYIO (PYHKINIO B psii MakiIopeHa, BBIYACIATE TIPUOIMKEHHO
0.25

MHTETpaI J. In(1+ \/;)dX ¢ tounocteio 1o A =0.001.



J/{BOHOI HHTErpaa

1. Beruncnure 1BOMHON MHTErpaj

ﬂ(X+5y)dXdy, D={(x;y)|0<x<10<y<1}:

2. Beruucnure 1BOWHON MHTErpaj

J‘J‘(x2 +y° +2)dxdy, D={(x;y)|2<x<4,0<y<3}
D

3. BeruncauTe ABOMHONM HHTETpAT

H (X+ y)dxdy, rie D —MHOXecTBO TOYEK IUIOCKOCTH, OIPAHUYEHHOE JIHHUSIMHU
D

2
y=Xy=X".
4. Beruuciaute ABOMHON MHTETpall

H 4>q1dxdy, rae D —MHOkecTBO TOUEK INIOCKOCTH, OTPAHUYEHHOE IPSIMBIMU
D

Xx=1y=XYy=23X.

5. Beruucaure nBOMHON MHTErpas

—X
I I 27 dXdy,rI{e D —MHOXecTBO  TOYEK  IJIOCKOCTH, OrPAHUYEHHOE  IPSIMBIMU
D

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

6. Berauciute qBOMHON HHTETpaT

I Xy dxdy , rne D —~MHOKECTBO TOUEK MIIOCKOCTH, OFPAHUYEHHOE JTHHUAMY
D

y=0y=1-x°.

7. Beruucnure N1BOMHON MHTETPaJ:

JAIX dXdy , THE D —MHOECTBO TOYEK IIJIOCKOCTH, OTPaHUYCHHOC JINHUAMUA

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

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

B otsere ykaxure 3nauenue J /77 .
9. Beruncnute ABOWHOW MHTETPaIL, IEPEXO/s K MOSPHBIM KOOPINHATAM:

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

B otBere ykaxure 3nauenne J /7 .

Ipunoxenus 1BOMHOIO HHTEIrPaJia

1. Haiigute CYMMY KOOpAHUHAT HNECHTPA TAKECTU OAHOPOAHOI'O TPCYrOJIbHUKA, OTPAHUYCHHOT'O
MMPSAMBIMHU:

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



2. Beruucnute opauHaTy Y, LEHTPa TSKECTH OJTHOPOAHOM IIIACTHHBI, 3aHMMAIOMIEH BEPXHIOKO

IIOJIOBUHY Kpyra: X2 + y2 <25,(y >0). B orBere ykaxkuTe 3HaueHUE 3Yp-

3. Brrumciure opauHary Y, LEHTpa TSKECTH OJHOPOAHOM IIIACTHHEI, 3aHMMAIOIIEH BEPXHIOIO

IIOJIOBUHY Kpyra: X2 + y2 <9,(y >0). B orsere ykaxure 3HaueHHE TYo-

4. Berducioure opaMHaTy Y, UEHTPaA TSHKECTH OAHOPOJHOM IIACTHHBI, 3aHUMAIOLIEH BEPXHIOK0

IIOJIOBUHY Kpyra: X2 + y2 <4,(y >0) . B orBere ykaxure 3HaUCHHE 37Yp-

5. BeluncinTe MOMEHT HHepuuH JyKBaJpaTa CO CTOPOHOH @ = 2 OTHOCHTEIBHO OCH,
IPOXOJAIIEH Yepe3 ero BEpUIMHY IEPHEHANKYISAPHO K IIIOCKOCTH KBajpara. B oTBeTe ykaxure
3HadeHne 3J .

6. BeUMCIMTE MOMEHT HHEPIUH OJHOPOIHOMN IIACTUHEL B (JOPME HPSAMOYTOJILHHUKA,
orpannuennoro npsambimu X =0,X =2,y =0,y =3 oTHOCHTENBEHO Havama KOOPAMHAT.

7. BBIYHCIHTE MOMEHT HHEPLHH J(y OJHOPOIHOI ITACTUHEI B (JOPME IPSIMOYTOIbHHKA,
OTPAaHUYEHHOTIO NPSAMBIMUA X = 0,x=1, y= 0, y= 2 OTHOCHTEJIFHO Hayaja KoopauHar. B

OTBeTe yKaxute 3HaueHne 3J .

8. BbIMCIMTE MOMEHT HHEPIIMH OTHOCHTENBHO OCH X JUIs OJIHOPO/IHOM IIACTHHBI B hopMe
TPEYToNbHHUKA, 00pa30BaHHOIO NpsAMbIME X + Y =2, X =2,y = 2. TIpeacraBbTe 4epTex.

9. BEIYmCIIMTE MOMEHT HHEPLMH J jyKBaapaTa co CTOPOHOH A = 2 OTHOCHTEJBHO OCH,
IPOXOJAIEN Yepe3 €ro BEpUIMHY NEPIEHANKY/IIPHO K IIIOCKOCTH KBaapaTa. B oTBeTe yKax)ute
sHadeHne 3J .

Kpusosmneitnbiii narerpaj. ®opmyJia 'puna (0 ¢Bsi3u KPUBOJIUHEHHOT0 U
ABOMHOI0 MHTEIPAJIOB).

[Ipumensist popmyny ['puHa, BeIUMCINTE UHTETpA

1.
J []j—xzydx +xy’dy mo oxpyxnoctu C:X° +y° =4,
C

J/7.

npo6eraeM017I IMpOTUB X044 4acoBOH CTPCJIKH. B otBere 3anuiiuTe

2. HaiinuTe kpuBonuHelHbIl HHTErpan ot BektopHoro nons F(X;Y) saoms kpusoit

L(t) B nanpasnenun Bospacranus napamerpa t :
F(y)=(y;x+Y); Lix=t,y=t,0<t<1.
3. Haligure KpHBONMHEHHBIA HMHTErpal OT BEKTOPHOIO OIS IE(X; Y) BaoMH
kpusoit  L(t) B manpasnemmm Bospactamms mapamerpa  t:F(XY)=(X;y?);

L:x=t?y=t0<t<1.

4. HaiimuTe KpuUBONMHEHHBIH uHTerpan oT BektopHoro mois F(X;Y) Bmons
KpUBOHI L(t) B  HampaBJICHMH BO3pacTaHUdA IIapamMeTpa t:F(X; y):(x; yz);

L:x=t,y=t20<t<1.



5. Haiinute KpuBOJMHeHHBIH wuHTerpan ot BektopHoro mons F(X;y) Broms

kpusoii L(t) B manpasnenun Boszpacranus mapametpa { :

E(y)=(y;x+y);L:x=t? y=t,0<t<1.

6. Haiinure kpuBonuHeiiHblii uHTerpan ot BektopHoro nois F(X;y) Boss

kpusoii L(t) B wanpasnenun Bospacramus napamerpa {: F(xy)=(Xy%);

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

7. BbrunciauTe KpUBOJIMHEWHBIN UHTErpaj
_[ 2xydx — x*dy
Loa
BIIOJIb IIpsiMOiA L, , BBIXOmsIIEH 13 Havana koopaunar O (0; 0) Y 3aKaHYUBAIOLIEHCS

B TOUKE A(Z;l).

8. BeruncnuTe KpUBOJIMHEWHBINH HHTETPaT
_[ 2xydx — x*dy
Loa
BJ10JIb Tapa0oJIb LO A > OCBIO CHMMETPHH KOTOPO siBiisieTcst OY

BBIXOAIIEH U3 Hauana koopaunar O (0; 0) Y 3aKAaHYMBAIOIICHCS B TOUKE A(2;1) )

9. BerancnuTe KpUBOJIMHEHHBIN HHTETPAJ
.[ 2xydx — x2dy
Loa
BJ10JIb Tapa0OJIbI I-s , OCBIO CUMMETPHUH KOTOpOM siBisieTcst OX,

BBIXOJAIIEH U3 Hauana koopaunat O (0; 0) M 3aKaHYMBAIOMIEHCS B TOUKE A(Z;l) )

10. Beruucnure KpUBOJIMHEHHBIN HHTETpal
j 2xydx — x>dy
Loa

Bonbs omaoit L, = L, , (rae B(Z;O) )’

BBIXOJAIIEH U3 Hauana koopauHat O (0; 0) W 3aKaHYMBAIOIICHCS B TOUKE A(Z;l) )

11. BelyncnuTte KpUBOJUHEHHBINA HHTETPAT
_[ 2xydx — x*dy
Loa

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

BBIXO/IAIIEH U3 Hauaaa KOOpAUHAT O(O; 0) W 3aKaHYMBAIOIICHCS B TOUKE A(Z;l) .



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

xoopaunat O (0; 0) U 3aKaHYMBAIOIIMXCS B TOUKE A(Z;l) :

a) mpsivoit Ly = L, ;
6) mapabost L, , ocbro cummerpun koropoii sisistercst 0Y ;
B) mapabonsl L,, ocbio cumMeTpun KOTOpoit siBisieTcst OX ;

r) nomanoit L, = L, , rae B(Z;O):
) nomanoit L =L, rae C(O;l).

Bonpocs! 1J1s1 IOATOTOBKHU K 9K3aMEHY
IlepBbIii cemecTp

1. OCHOBHBIE TIOHATHS ¥ CUMBOJIBI U3 TEOPHH MHOKECTB.

2. Ornepanuy HaJ MHOXKECTBaMH.

3. [TonstTue GyHKUIUN.

4. Cynepnosunus pynkuuii. ToxxaecTBeHHas u oopatHas GpyHkuun. Cymma u
npousBeneHue AByx Gpynkuwuii. ['paduk GyHKINN HA KOOPAUHATHOM MIOCKOCTH.

S. Knaccudukanus GyHkimii.

6. AKcCHOMaTHKa MHOXECTBA JCHCTBUTEIBHBIX YHUCET K HEKOTOPBIC CIEIACTBUS U3
He€.

1. OrpaHvYeHHbBIC U HEOTPAHUYCHHBIC YHCIOBbIC MHOXKECTBA. HanMeHbmnii 1
HanOOJIBIINN 3JIEMEHTBI YHCIIOBOI'O MHOYKECTBA.

8. [TonsiTHe YKCIIOBOM TTOCHIEI0BaTENbHOCTH. Kitaccuukamus YucioBbIX
MOCJIeI0BATEIILHOCTEM.

9. ApudmeTndeckne IeCTBHUS HAJl YUCTOBBIMU TIOCTIEI0BATEIBHOCTIMHU.

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

11. [lonsiTHE nIpeaena YUCIOBOM MOCIEI0BATEIbHOCTH, TPYU PABHOCHIIBHBIX

onpeaciicHrud npeacia, uX CUMBOJIMYECKaA 3allUCh. CXO)ISIHII/IGCH " pacxoadumunecsd
noCICaA0BaTCIbHOCTH.

12. CBoiicTBa CXOAIINXCS YUCIOBBIX MOCIEI0BATEILHOCTEM.
13. CXoauMocCTh U pacXxoIMMOCTh MOHOTOHHBIX MOCJEI0BATENLHOCTEN.
14. CX0IMMOCTb U PacXoJIMMOCTb I1OCIIEJOBATEIbHOCTEN.
15. JIuckpeTHBII BapuaHT MEePBOro 3aMevyaTelIbHOrO Mpe/ena:
. .. T/
lim|sin—/— [=1.

N—-+0 n n

16. JIMCKpEeTHBIH BapHaHT BTOPOTO 3aMedarenbHoro mpegena: lim | 1+ E =€
N—+00
17. [Tonsarue o pyHaamenTanbHOU nocnenoparenbHocTu. Kputepuit Komm.
18. Heonpenenénnoctu. OCHOBHbBIE MPUEMBI BHIYMCIIEHUS IPEIEIIOB.
19. [TocnenoBarenbHOCTh BIOKEHHBIX OTPE3KOB, TEOPEMA O CYIIECTBOBAaHUU
€IUHCTBEHHOU
TOYKH, TPUHAJIEIKALIEN BCEM OTpE3KaM.
20. beckoneuno manele u Oonbuine pyHkuuu B Touke. [Ipenen pynkuun B Touke,

ONPCACIICHUA 110 KOI_HI/I, o I'eliHe u ux PaBHOCHUJIbHOCTD.



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. Apudmerndeckoe nmpoctpancTso R" .

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

3. [Tpenen uncnoBsix nocneaoBaTensHocTel. [Ipenen ¢pyHkunu B TOUKe U €ro
CBOMCTBA.

4. HenpepbiBHOCTH QYHKIIMH B TOUKE, €€ CBOWCTBA.

5. CaoiicTBa HEMpPepHIBHBIX (DYHKIUN 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 ycioBUE 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 pallMOHAILHBIX JpoOei.

27.  HMuterpupoBaHue NPOCTEUIINX UPPALUOHATIBHBIX (GYHKIUH.

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.  TI'eomerpuueckue MpUMEHEHHs OMPEACIEHHOTO HHTETpaja: [UIMHA TIyTH.

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.  ®uznveckne IPUMEHEHUS ONPEaeIEHHOT0 HHTETpaia: BEIYUCICHHE MTyTH,
IPOIIEHHOTO TEJIOM, IBUXKYIIETOCs C IEPEMEHHON CKOPOCTBIO.

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

44,  Ouznveckre MPUMEHEHUS OMPEIeIEHHOT0 HHTErpalla: BEIYHCICHUE KOOPIUHAT

LEHTPA 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 JJISI IIOJIOKUTEIBHBIX PSAIOB.

okrwdPE



6. [Tpu3nak JleiiOHuIA 715 3HAKOYEPEAYIOLIUXCS PSIOB.

7. [Mpusznak AGenst 1J1sl MPOU3BOJIBHBIX YUCIIOBBIX PSJIOB.

8. OcHOBHBIE TIOHATUS O PYHKIIMOHATBHBIX MTOCIIEOBATEIHHOCTSX.

9. OCHOBHBIC TIOHATHS O PYHKIIMOHAIBHBIX PsIax.

10.  Teopema Beiiepmtpacca 0 paBHOMEPHOIH CXOIUMOCTH (DYHKIIHOHAILHOTO PSJIA.
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 MHTErpaJl B MOJISPHBIX 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.  dusuyeckue MPUIOKEHUS JBOMHOTO WHTETPpaa: BEIYUCICHIE MACChI IJIACTHHBI
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 MaCChHI TCJ1a nepeMeHHoﬁ IIOTHOCTH, KOOPAWHATLI HCHTPA TAXKCCTH 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 CKAIAPHOTO apryMEHTa, IPUMEPHI.

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. ®opmyina I'puHa (0 CBSI3U IBOMHOIO U KPUBOJIMHEHHOTO HHTETPAJIOB).

33. Omnepatops! ['amunbrona u Jlammac
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