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1. HACHOPT ®OHJA OHEHOYHbIX CPEACTB

0o qucuumimae «MarteMaTHyecKuil aHaIu3»

OneHouHbIE CpEJCTBAa COCTaBISAIOTCA B COOTBETCTBMM € pabodell IporpaMmoi
JUCIUIUIMHBL U MPEACTaBISIOT CO00M COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB
(TunoBble 3amayu (3a7aHus), KOHTPOJIbHBbIE pPabOThI, TECThI U Jp.), NpPeIHA3HAYCHHBIX JJIs
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4YaIOUIMMHUCS YCTAaHOBJICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OneHouHble  CpencTBa

HUCIIOJIB3YIOTCA  IpU  HOPOBCACHHU  TCKYLICTO KOHTPOJIA

YCIICBACMOCTHU U HpOMeXCYTOHHOﬁ aTTcCTallu.

Tabnuna 1 - [lepedyenp komneTeHMii, GOPMUPYEMBIX B TPOLIECCE OCBOCHUS TUCIUTUIMHBI

Kon u conepxanue

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs 110 JUCHUTUTHHE

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

(dyHIaMeHTalbHBIE  3HAHMA,
MOJIy4YEHHbBIE B obsactu

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

MaTeMaTHYECKUX U (unm) | 3amaun c PUMEHEHUEM €CTeCTBEHHOHAYYHBIX 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, TMCKPETHOMN

MIPUMEHSATHh COBPEMEHHBIN
MaTeMaTUYECKUH armnapar

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

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

[IK-2.3. Bmageer w™etogamu, MNpuUeMaMH, aIrOpUTMaMu W
crocobaMu TPUMEHEHHUsS COBPEMEHHOTO MaTeMaTHYECKOTO
amnmapara JUISt pelIeHus 3a71a4 podecCHOHATTEHOM
JEeITEILHOCTH.

Koneunnsimu pe3yiibTaTaMHd OCBOCHHA OUCHUIUIMHBI  SABJISAIOTCA C(I)OpMI/IpOBaHHBIe
KOTHUTUBHBIC JCCKPUIITOPEI «3HATH», «YMETb», «BJIAACTH», PACIIUMCAHHBIC 110 OTACJIbHBIM
KOMIICTCHIIUSAM. (I)OpMI/IpOBaHI/IC ACCKPUIITOPOB MPOUCXOAUT B TCUYCHHUC BCCTO CEMCCTpa
o JTamaM B PpPaMKax KOHTAKTHOM pa6OTI)I, BKHIOanOHIeI)’I PAa3JIMYHBIC 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, Kontponupyembie pazngenst U TeMbl | OLIEHOYHBIE CPEICTBA,
KOMIICTCHIIMY | OCBOCHUS KOMIICTCHITUH paboTel, GOPMBI U METOMABI | AUCIUILTAHBI UCIIONb3YyEMbIE IS
KOMITETEHIUH 00yJeHus, OLIEHKH YPOBHS
CIIOCOOCTBYIOLIME c(OpMHUPOBAHHOCTH
(hopMHUPOBAHHIO u KOMITETEHIUN
pa3BUTHIO KOMHeTeHuI/H‘/'I2
OIIK-1 3Haer
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 CaMOCTOSTEIbHAS paboTa | IeHCTBUTEIbHBIX YHCEI Pa3HOYPOBHEBbBIC
mamemamuyecKkom anaiuze o0y4aromuxcsi, MOArOTOBKa U Paznen 2. YucnoBele | 3aJauu, KOJIJIOKBHUYM.
CAaqa NPOMEKYTOUHOH | 1ocire[0BaTEIbHOCTH
arrecranuy. Pasnen 3. Ilpenen M HenpepbIBHOCTH
bazosblit OIlIK-1.1 Yacmuuno 3naem | JIeKUMOHHbIE | dyromit
yYpOBEHb OCHOBHble — Kamezopuu U | IPAKTUUYECKHE 3AHATUSA, | Pgzren 4. Tluddepenumansroe
cneyugpuky ux NOHUMAHUS 6 | CAMOCTOSTEIbHAs paboTa | o sene byHKIMH OXHOTO
mamemamuyecKkom anaiu3e 00y4aroIMXCsl, HOArOTOBKA 1 TIEPEMEHHOT0
;?::jmum. HPOMENKYTOHHOU Pasmen 5. OOmiee ) HCCIIEIOBAHNE
Cpennnii OIIK-1.1 3naem ocHogéHnbie | JIeKUMOHHbBIE U (byHKwm 1 nocTpoenne e€ rpaguxa
YPOBEHb Kamezopuu U cneyugpuxy ux | IpaKTUYECKUE 3aHATHS,
NOHUMAHUA 6 | CaMOCTOATCIbHAA pa60Ta
mamemamuiecKkom aHaiuse 00y4aromuxcs, MOArOTOBKAa U
claga IPOMEKYTOUHON

! JleKuMOHHbIE 3aHATHS, PAKTHIECKHUE 3aHATHS, TA00PATOPHBIE 3aHATHSA, CAMOCTOATEILHAS PAbOTa. ..
? Heo6X0IMMO yKa3aTh aKTHBHBIE U HHTEDAKTUBHBIC METO/IbI 0OyUeH s (HATIPIMEp, HHTEPAKTHBHAS JIEKIHs, Pab0Ta B MallbIX TPYIIIAX, METObl MO3TOBOTO IITYPMA U T.11.),
CIOCOOCTBYIOIIHE PA3BUTHIO y 00yUAIOIINXCS HABBIKOB KOMAaHAHOHM paOOThI, MEKITMIHOCTHON KOMMYHHUKAIINH, IPUHITHS PEIICHUN, TUASPCKIX KadeCTB.
® HammenoBamue TeMbl (pasjena) Gepercs u3 paboueii mporpaMMbl TUCIHIITHHEL
* OneHOYHOE CPEICTBO OIDKHO BEIOMPATHCS C YUETOM 3aITaHHPOBAHHBIX PE3yIbTATOB OCBOCHHS AUCIMILTHHEI, HAIPAMED:
«3HaTh» — cobecenoBaHNEe, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIUBHUTya bHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, mnopTQoino. ..




aTTeCTanuu.

Bricokuii OIIK-1.1. B coeepwencmee | JIeKUMOHHBIE u
YPOBEHb 3HAem OCHOBHble Kamezopuu | IPaKTHYECKUE 3aHSTHUS,
U cneyughuxy ux NOHUMAaHUs 6 | CaMOCTOSATENbHAS pabora
MaAmemamuyecKkom aHaiu3e 00y4aroIuXcsl, MOArOTOBKA 1
crada MIPOMEKYTOUHOMN
aTTECTAIHH.
Ymeer
BazosBerit OIIK-1.2. JIek1IMOHHBIE u | Pazmen 1. MmuoxectBa u ¢QyHKUMU. | Tekymuid KOHTPOJIb —
YPOBEHb UcnbiThiBaeT  3aTpyAHEHUS | MPAKTHUYECKUE 3aHATHS, | AKCHOMAaTHKA MHOECTBA | YCTHBIM ompoc,
npu PELICHUH | CaMOCTOSATEIbHASL paboTa | JeHCTBUTEIbHBIX YHCEI Pa3HOYpOBHEBbBIE
npodeccCHOHABHBIX 3a7a4 o0yuarommxcs, MOArOTOBKA M | Passen 2. Yucnosble | 3a/1a4, KOJUIOKBUYM.
chada TNPOMEKYTOUHOH | 10cTIe10BATENEHOCTH
arrecranvy. Pasnen 3. Ilpenen M HENpephIBHOCTH
Cpennuit OI1IK-1.2. JlekIMoOHHbBIE U | dyHkumit
YPOBEHb Ymeem peuwiams | IPAaKTUUECKHE 3AHATHA, | Pasyen 4. JlndbdepeHumansroe
cmanoapmuvie CaMOCTOSITEIbHAS paboTa | e dyHKLIIH OJIHOTO
npogeccuonanvuvie  3adauu | O0YyUAIOUIMXCS, MOArOTOBKA " | epementoro
no obpasyy npumepa Ecl’f"?:(?TaHI/II/I HPOMEAYTOTHON | pasnen 5. OGmee  mccmenoBaHme
Bricoknit OI1K-1.2. JlekoHHbBIE u (ynkunm n nocrpoenue e€ rpaguka
YPOBEHB Ymeem camocmosimenvHo | MpaKTUIECKUe 3aHATHS,
pewiamy cmanoapmmvle | CaMOCTOATENIbHAS pabora
npogeccuonanvuvie  3adayu | O0YHAIOLIUXCS, MOArOTOBKA U
no o6pasyy npumepa crada MIPOMEKYTOUHOM
aTTeCTalllH.
Bnaneer
ba3zoBbrit OIlK-1.3. Jlexunonusle u | Paznen 1. MmuoxectBa u ¢QyHKUMU. | Tekymuid KOHTPOJIb —
YpOBEHb Bnaneer OCHOBHBIMH | TPAKTUYECKHE 3aHATHS, | AKCHOMAaTHKA MHOECTBA | YCTHBIM ompoc,
HaBBIKaMHU TEOPETHUYECKOTO M | CAMOCTOSATENbHAs paboTa | AeHCTBUTEIbHBIX YUCEI Pa3HOYPOBHEBBIC
SKCHEPUMEHTAILHOTO 00y4aroIIKMXCsl, MOArOTOBKA M Pa3nen 2. Yucnosele | 3a1a4, KOJUIOKBUYM.
HUCCIIEIOBAHUS 00BexTOB | CAa4a NPOMEKYTOUHOH | 110¢i1e10BATENBHOCTH
PO eCCHOHATBHOM aTTecTalluy. Pasnen 3. Ilpenen W HENPepbIBHOCTH
JESATEITBHOCTH. byHKIUI




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 | 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 HABbIKaMU
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,
KOMIIETCHIIUHM | 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,
gbopmy/zbz oOyyJaromuxcs, MMOJATOTOBKA U | NeWCTBUTEIbHBIX YUCET Pa3HOYPOBHECBLIC
Mamemamuyecko2o chada IIPOMEKYTOUHOH | Paznen 2. Hucnossle | 3a1a41, KOJUIOKBUYM.
ananuza arrecraluu. [I0CJIEAOBATEIBHOCTH
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 | Pasmen 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, caMocTosATeIbHas 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
meopemvl U dopmynsl | CAa9A TIPOMEXKY TOUHOH

® JIeKIHOHHbIE 3aHATHS, PAKTHIECKHE 3aHATHS, Ta00PATOPHbIE 3aHATHS, CAMOCTOSTENbHAs paGoTa. ..
® Heo6X01MMO yKa3aTh aKTHBHBIE U HHTEPAKTUBHBIC METO/IbI 0OyUeH s (HAIPEMEp, HHTEPAKTHBHAS JIEKIHs, paboTa B MANBIX IPYIIIAX, METOIbI MO3TOBOIO MITYPMa H T.1.),
CIOCOOCTBYIOIIHE PA3BUTHIO y 00YUAIOIINXCS HABBIKOB KOMAaHAHOHM paOOThI, MEKIMYHOCTHON KOMMYHHUKAIIIH, IPUHITHS PEIICHUH, THIEPCKUX KaueCTB.
" HammenoBauue TeMbl (pasjena) Gepercs u3 paboueii mporpaMMbl UCIIAIUTHHEL.
® OnenouHOE CPEICTBO OIDKHO BEIOUPATHCS C YUETOM 3aITaHHPOBAHHBIX PE3yIbTATOB OCBOCHHS AUCIMILTHHEI, HAIPAMED:
«3HaTh» — cobecenoBaHNEe, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHU Ty IbHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poJienast)

urpa, mnopTQoino. ..




Mamemamuyecko20 aTTecTalHu.
ananuza
Ymeer
ba3zoBbrit IIK-2.2 Hcnvimvigaem | Jlekunonnele W mnpaktuyeckue | Pasmen 1. MuoxectBa u  (yHKiuu. | TeKymmii KOHTpOIb —
YPOBEHb 3ampyoHeHus npu | 3aHATHUA, CaMOCTOsTENbHAs pabdora | AKCHOMAaTHKa MHOXECTBA | YCTHBII omnpoc,
NpUMEHEeHUYU OCHOBHbIX | O0y4aroluXcsl,  TMOATOTOBKA M | JEUCTBUTEIHHBIX YHCENT pPa3HOYpPOBHEBBIE
meopem u  opmyn | cAaqa IIPOMEXKYTOUHOH | Pazyen 2. Yucnosele | 3a7a4M, KOJUIOKBUYM.
mMamemamuyecko20 aTTeCTAIMU. [OCJIEI0BATENbHOCTH
ananusa Paznen 3. Ilpemen u HeNmpephIBHOCTH
Cpenuuii TIK-2.2. Vmeem | JlekuMOHHBIE W TpaKTHYECKUE | (PyHKIMIA
yYpOBEHb CamocmosimenbHo 3aHATHS, camocTosTeNbHas padora | Pazmen 4. Huddepennmanbaoe
NpUMEHAmMb OCHOBHbLE oOyyaromuxcs, OOArOTOBKAa M | HCUMCIICHUC q)yHKHI/II/I OHOTO
meopemvl U ¢hopmyasl | CAada IPOMEKYTOYHOU | [IEPeMEHHOTO
Mamemamuyecko20 aTTeCTalMu. Pasznen 5. OOmee wuccienoBanue
ananuza GbyHKIIUY 1 TOCTpoeHue e€ rpaduka
Bricoknii IIK-2.2.  Vmeem 6 | JIeKIIMOHHbIE U NPAKTHYECKUE
YPOBCHB coeepuiencmee 3aHATHUA, CaMOCTOATCIIbHAA pa60Ta
NPUMEeHAMb OCHOGHble | O0YYaloUXCcsl,  MOJATOTOBKA U
meopemvl U hopmynsl | CAaUa TNPOMEKYTOYHOM
MaAmemamuyecKo2o arTecraimy.
ananuza
Bnaneer
ba3zoBbrit 1IK-2.3. Bnaoeem | Jlexunonnsle u mnpaktudeckue | Pazmen 1. MHuoxectBa u  ¢QyHkumu. | Tekymuid KOHTpPOIb —
YPOBEHb OCHOBHBLIMU MEeMOOamMuU, | 3aHITHSI, caMocTosTeNbHas pabota | AKCHOMAaTHKa MHO’KECTBA | YCTHBII orpoc,
npuemamu, 00y4aroIMxcs, MOArOTOBKA W | IEHCTBHUTENBHBIX YHCEI pa3HOYpPOBHEBBIE
anzopummamu u | crada TIIPOMEXKYTOUHOH | Paz e 2. Yuciosble | 3a1a4u, KOJUIOKBUYM.
cnocobamu aTTeCTalllu. MOCJIeI0BATEIbHOCTH
npumeHeHus Pasnen 3. Ilpenen u HeNnpepbIBHOCTH
COBPEMEHHO20 byHKIUI
mamemamuyecko20 Pa3znen 4. JuddepenumanbHoe
annapama onsl HCYHCIICHHE byHKIIUU OJTHOTO
peuieHus 3a0au IIEPEMEHHOTO
npogheccuoHanbHol Pasmenr 5. OOmee wuccieqoBaHue




oesamenbHOCmU.

Cpennnii ITK-2.3. Bnaoeem | JlexunoHHblE M NPaKTUYECKUE
YPOBEHb gceMu memooamu U | 3aHATHS, CaMOCTOATEIbHAs paboTa
cnocobamu 00y4aroImuxcst,  MOATOTOBKA W
npuUMeHeHUs. clava MIPOMEKYTOUHOMN
COBpPEMEHHO20 arrccTaluy.
mamemamu4ecko2o
annapama.
Bricokuit 1IK-2.3. B | JIeKiIMOHHBIE W NOPaKTUYECKHE
YPOBEHb coseputercmee 3aHSTHUSI, CaMOCTOsATENbHAs paboTa
enadeem gcemuy | OOyJaromMXcsi,  MOATOTOBKA U
Memooamu u | cnaua MPOMEKYTOUHOU
CI’lOC06ClMM arTTeCcTalnn.
NpUMeHeHusl
COBPEMEHHO20
mamemamuieckozo

annapama

GbyHKIMH 1 TOcTpoeHue e€ rpaduka




2 ceMecCTp

=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
KOMIIETEHIIUH KOMIETEHINH
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. [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 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 | cAaya NpOMEKyTOUHOH | Heonpenen€HHbIi HHTETpa
NOHUMAHUS g | arTecTalum. Paznen 9. HHTerpanbHOE HCYUCICHHUE
mamemamuyecKkom 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 | Ilpunoxenus OIPEACIEHHOTO
mMamemamuyeckKom arTeCTaluy. UHTErpaa.

% JIeKIHOHHbIE 3aHATHS, PAKTHIECKHE 3aHATHS, Ta00PATOPHbIE 3aHATHS, CAMOCTOSTENbHAs paGoTa. ..
1% Heobxo0mmMo yKkas3aTh aKTHBHBIC H HHTEPAKTHBHBIE METOIbI 00yUeH s (HAPUMED, MHTEPAKTHBHAS JIEKIUs, PAG0Ta B MA/IbIX 'PYIIIAX, METOBI MO3IOBOIO IITYpMa H T.11.),
CIOCOOCTBYIOIIHE PA3BUTHIO y 00YUAIOIINXCS HABBIKOB KOMAaHAHOHM paOOThI, MEKITMIHOCTHON KOMMYHHUKAIINH, IPUHITHS PEIICHUN, TUASPCKIX KadeCTB.
! Hanmenoanue TeMsI (paszena) 6epercst u3 pabodeil mporpaMMBI JUCIHILTHHEL
2 OreHouHOE CPEICTBO TOKHO BHIOMPATHCS C yUETOM 3aIIAHMPOBAHHBIX PE3Y/IbTATOB OCBOCHHUS IUCIHILIAHEI, HAPHMED:
«3HaTh» — cobecenoBaHNEe, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIUBHUTya bHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, mnopTQoino. ..




aHanusze

Bricokuii OIllK-1.1. B | JIlekuMoHHBIE W NPAKTUYECKUE
YPOBEHb cogepuieHcmee  3Haem | 3aHATHS, CaMOCTOsATEbHAs paboTa
OCHOGHblE Kame2opuu u | O0YYaromuxcsl, — MOJATOTOBKA U
cneyugpuxy ux | cnada MIPOMEKYTOUHOMN
NOHUMAHUSL g | aTTecTauu.
mamemamuyeckom
ananuse
Ymeer
ba3zoBblii OIIK-1.2. UcnerteiBaet | JICKHMOHHBIE H TIpakTH4eckue | Pasgen 6. Huddepernmansraoe | Tekymmii KOHTPOIb —
YPOBEHb 3aTpyIHEHUS IIpHU | 3aHATHUS, caMOCTOsTENbHAs padoTa | HICUUCICHUE byHKIUN MHOTHMX | YCTHBIN omnpoc,
peeHuu o0ydaroIuxcs, MOArOTOBKa W | mepeMeHHBIX. [Iperern, HempephIBHOCTH | pa3HOYPOBHEBEIC
po¢eCCHOHATBHBIX cla4da NPOMEKYTOYHOH | 1 yacTHbIE IPOHU3BOJHEIC. 3aJla4d, KOJUIOKBUYM.
3aaq aTTECTAlMH. Paznmen 7. HuddepernmansHoe
Cpennuii OIIK-1.2. YwMmeer | JIGKIIMOHHBIE M TMPAKTHYECKUE | UCUUCICHUE byHKIUN MHOTHX
YpOBEHb pemiath  CTaHAapTHBIC | 3aHATHS, CAMOCTOATENbHAS paboTa | IEPEMEHHBIX. DKCTPEMYMBI (DyHKIIH.
npodeccuoHaIbHbIE obyuaromuxcs, mnoarotopka u | Pazmen 8. MHTerpanbHOe HcuuciIeHUE
3a/ayd = To  oOpasiyy | cAaqa IIPOMEKYTOUHOH | (hyHKITHI OJTHOM MIePEMEHHOI.
npuMepa arrecTalum. Heonpenenéuubiii uaTErpan
Bricokuit OIIK-1.2. VYmeer | JlekunonHsle © mpakTHdeckue | Pasgen 9. VIHTerpanbHOE HCYHCICHHE
YPOBEHD CaMOCTOSTEILHO 3aHATHS, caMOCTosATeNbHAs pabora | QYHKIMI OJTHOM EPEMEHHOM.
pelarts  CTaHIapTHHIE | oOydaroumxcs, noxrotoBka 1 | OmnpenenéHnblii MHTErpall.
npodeccnoHabHbIC ciaJa NpoOMEKyTO4HOH | HecoOCcTBEHHbBIE MHTETPaJIb.
3agauM 1o  oOpasiy | ATTECTAlHH. Paznen 10. MHTerpansHOe ncUHCIeHNE
npuMepa byHKIMA OJIHOM [IEPEMEHHOM.
[Ipunoxenns OIPEACIEHHOTO
MHTETpasa.
Bnaneer
ba3zoBbrit OIIK-1.3. Bunaneer | Jleknuonnsle u mnpaktuudeckue | Pasmen 6. Huddepenumansaoe | Tekymuit KOHTpoOiIb —
YpOBEHb OCHOBHBIMHM HAaBBIKaMU | 3aHSTHSI, CaMOCTOSTENbHAs paboTa | HCUMCIICHHUE GbyHKIMI MHOTHX | YCTHBIH orpoc,
TEOPETUYECKOTO U | o0yyaromumxcs, MOArOTOBKa W | mepeMeHHbIX. [Ipenern, HenmpephIBHOCTH | pa3HOYPOBHEBbIE
OKCIIEPUMEHTAIBHOTO chada IPOMEKYTOUHOH | ¥ qaCTHBIE IPOU3BOIHBIE. 3a7a4M, KOJNIOKBUYM.
HUCCIIEIOBaHUSA aTTecTaluu. Pasznen 7. JuddepennmansHoe




00BEKTOB
npodeccnoHaTbEHOMI
JIEATETHLHOCTH.

Cpennuit
YPOBCHb

OIIK-1.3.
3HAHUSAMU
H3YYEHHOTO
MaTepuaia,
HaBBIKAMH
TEOPETHYECKOTO u
3KCHCpI/IMeHTaHBHOFO
HCCIeI0BaHUs
00BEKTOB
poheCCHOHATBHOI
JEATETHHOCTH.

Bnaneer
BCETO

BJIAJIEET

JIeKIMOHHBIE W IIPAKTUYECKUE
3aHATHS, CaMOCTOSITEIIbHAs padboTa
o0yJarommxcsi, IMOATOTOBKA U
crava MIPOMEKYTOUHOU
aTTEeCTallMH.

Bricokuit
YPOBEHb

OIIK-1.3. Bmageer
KOHIIETITYaJIbHO-
MOHATUNHBIM
anmapaTtoMm, HayIHBIM
SI3BIKOM u
TEPMUHOJIOTUEN
npodeccnoHanbHOM
JeSATEIIbHOCTH.

Bnageer HaBbIKamMu
TEOPETHIECKOTO u
AKCIIEPUMEHTATILHOTO
HCCIICIOBAHUS
00BEKTOB
npodeCcCuoHATBHON
JeSITEIbHOCTH.

JIeKUMOHHBIE W MPAKTHYECKUE
3aHSTHSI, CaMOCTOSATENbHAs paboTa
0o0y4aroluMxcs, TIOATOTOBKA W
clava MIPOMEKYTOUHOMN
aTTeCTalUN.

UCYHCIICHHE byHKIUH MHOTHUX
MIEPEMEHHBIX. DKCTPEMyMbI (QyHKITHH.
Paznen 8. MuTerpasibHOE HCYUCIEHUE
byHKUIni OJTHOM IIEPEMEHHOM.
Heonpenenénnplii uHTErpas

Pazngen 9. HurerpanbHOE HCYUCICHUE
GyHKIMHA OHOM MePEMEHHOM.
OnpenenéxHblii MHTETrpall.
HecoOcTBeHHbIE HHTETPAIBI.

Pazgen 10. UnTerpasibHOE MCYHUCIICHHE

byHKIUI OTHOM MePEMEHHOM.
[Ipunoxenuns OIIPEACIIEHHOTO
WHTEerpaa.




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 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 | 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 MCHUCICHHIC
YpOBEHb OCHOBHble MmeopeMbl U | 3aHITHS, caMocTosTeIbHas paboTa (byHKHHH" onHon TICpEMCHHOM.
popmyne obyuatommxcs,  moxroTopka  m | OMPEICTEHHBIH HHTCTpaJL.
MATeMAMUYECKO20 craua npoMexyTouHoii | HHECOOCTBCHHBIC HHTETPAIEL.
ananuza aTTeCTaIMN. Pa3nen }O. I/IHTerE}’J'ILHOC 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 | oOydarommxcs, — moxrotopka  m | MHTCTpaa.
crada MIPOMEKYTOUHOMN

13 JleKuuoHHBIe 3aHSATHS, IPAKTHIECKHE 3aHATHS, TA00PATOPHBIE 3aHATHS, CAMOCTOSTEIbHAS PaboTa. ..
4 Heo6x0MMO yKa3aTh aKTHBHBIC H HHTEPAKTHBHBIC METOIBI 0OyUeHH s (HAIPUMEp, HHTEPAKTHBHAS KK, pab0Ta B MAIIbIX IPYIIAX, METOIBI MO3TOBOTO IITYpPMA | T.1.),
CHOCOOCTBYIOIIHE PA3BUTHIO y 00YUArOIINXCS HABBIKOB KOMAaHAHOHM paOOThI, MEKITMYHOCTHON KOMMYHHUKAINH, IPUHITHS PEIICHUH, THIEPCKUX KaueCTB.
> Hanmenoanue TemsI (paszena) Gepercst u3 pabodeil mporpaMMBI JUCIHILIHHEL
'® OrenouHOE CPeCTBO TOKHO BHIGHPATHCS C yUETOM 3aIIAHMPOBAHHBIX PE3Y/IbTATOB OCBOCHHUS IUCIHILIAHEI, HAPHMED:
«3HaTh» — cobecenoBaHNEe, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHU Ty IbHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poJienast)

urpa, mnopTQoino. ..




Gdopmynvl aTTeCTaIlHH.
mamemamuyecko20
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 (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 mpakTHueckue | 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 | 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 Paspgen 8. MHTerpasbHOE HCUYHUCIEHHE
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 00ydYaroIuxcs,  MOATOTOBKA W
npuMeHeHu,q caada MIPOMEKYTOYHOU
COBPEMEHHO20 arrecralum.
Mamemamu4eckoco
annapama.
Bricokuii 1IK-2.3. B | JIekunoHHbIE M TMPAKTHYECKUE
yYpOBEHb cosepuieHcmee 3aHATHS, CAMOCTOSTENIbHAS paboTa
glaoeem gcemu | OOyJarOmuxcs, TOArOTOBKA U
Memooamu u | cmada MPOMEKYTOUHOMN
CnOCO6aMu arrecralgun.
npuUMeHeHUs.
COBPEMEHHO20
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 U Tembl | OLIEHOUHBIE CpE/CTBa,
KOMIIETEHIIUM | OCBOCHMS 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 (1)YHKLII/II71 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 TIPOMEXKYTOUHOH
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
AHAIU3e aTTeCTalluu.

1 JleKuMOHHBIC 3aHSATHS, IPAKTHIECKHE 3aHATHS, TA00PATOPHBIE 3aHATHS, CAMOCTOSTEIbHAS PaboTa. ..
'8 Heo6x0mMo yKa3aTh aKTHBHBIC H HHTEPAKTHBHBIC METOIbI 00yUeH s (HAPUMED, MHTEPAKTHBHAS JIEKIUs, PAG0Ta B MA/IbIX 'PYIIIAX, METOBI MO3IOBOIO ITYpMa H T.1.),
CHOCOOCTBYIOIIHE PA3BUTHIO y 00yUAIOIINXCS HABBIKOB KOMAaHAHOHM paOOThI, MEXITMYHOCTHON KOMMYHUKAIIH, IPUHIATHS PEIICHUH, THIEPCKUX KaYeCTB.
¥ Hanmenoanue TeMsI (paszena) 6epercst u3 pabodeil mporpaMMb! JIUCIHILTHHEL
%0 OneHOYHOE CPEICTBO JOIDKHO BEIOHPATECS C YUETOM 3aIIaHHPOBAHHBIX PE3yIbTATOB OCBOCHHS JUCIIUIUTHHBI, HATPHAMED:
«3HaTh» — cobecenoBaHNEe, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, mnopTQoino. ..




Bricokuii OIllK-1.1. JlekumoHHbIe u
YpOBEHb B cosepwencmee 3naem | mpakTHUECKHE 3aHATHUA,
OCHOBHble Kame2opuu U | CaMOCTOATENbHAs pabora
cneuud)uky UX NOHUMAHUA 06yqa}oumx05{, IIOArOTOBKAa H
8 Mamemamuyeckom | CAa9a HPOMEIKYTOTHOH
ananuze aTTecTalHu.
YMmeer
bazosblit OIlIK-1.2. Hcnvimvieaem | JlekunoHHbIE u | Paznen 11. Yucnossle psiibl Texkyumuii KOHTpoIb —
YpOBEHb 3ampyoHeHus npu | IpakKTHYECKue 3anartus, | Paznen 12. @yHKIIMOHATBLHBIE PSI/IbI YCTHBIN orpoc,
peutenuu CaMOCTOSATEIbHASL pabora | Pasmen 13. MHTEerpanpHOE MCUYUCICHHE | pa3HOYPOBHEBEIC
npogheccuonanvbHuix 3a0ay 00y4aroImuxcs, TOArOTOBKA If GyHKIMI HECKOJBbKMX TMEPEMEHHBIX. | 3a/1a4M, KOJUIOKBHYM.
cnada HPOMEKYTOTHOM | JgoiiHBIE MHTETPAJIBI
aTTecTanuy. Paznen 14. VHTErpalbHOE MCYUCICHUE
Cpenuuii OIIK-1.2. Ymeem pewams | JIeKIlnoHHBIE W | hyHKIHHA —HECKONBKHX —TIEPEMEHHBIX.
YpOBEHb cmanoapmHvle MIPaKTUYECKHE 3aHATHS, | TpoifHpie HHTErPATTEI
npogeccuonanbhvie CaMOCTOATCIIbHA paboTa | pasner 15, DieMEHTE MATEMATHYECKOT
3a0ayu no obpazyy | 00y4arOIKXCsl, MOATOTOBKA n TeopHH TIONS
npumepa crada MIPOMEXYTOUHON
aTTCCTalluu.
Bricokuii OIlIK-1.2. Ymeem | Jleknmonnsie "
YPOBEHb CamocmosimenbHo MPaKTUYECKHE 3aHATHS,
peutanio CmaH()apn/lele CaMOCTOATCIIbHAsA pa60Ta
npogeccuonanvvie 00ydaromuxcsi, MOATOTOBKA H
sa0auu no o6pazyy | craua MIPOMEXYTOUHON
npumepa aTTeCcTaluy.
Bianeer
ba3zoBbrit OIIK-1.3. Bnaoeem | JlekiimoHHBIE u | Pasnen 11. Ynucnossle psasl Texymui KOHTpOJIb —
YPOBEHb OCHOBHbIMU HagblKamu | IPAKTUIECKUE 3aHaTHs, | Pazgen 12. @yHKIMOHAIBHBIE PsAIbI YCTHBIN o1mpoc,
meopemuyeckozo U | CaMOCTOSATENIbHAs pabora | Paznen 13. MHTerpanpHOE HCUYUCICHHE | pa3HOYPOBHEBbIE
OKCNepuMenmaibHo2o 00y4aloIIMXCs, IOArOTOBKA M (GYHKIMA  HECKOJIBKUX TEePEMEHHBIX. | 3aJ1a4M, KOJJIOKBHYM.
uccnedoganuss  006vekmog | a4 MPOMEKYTOUHOH | JTRojiHbIe MHTEIPAIbI
npogeccuonanvuol arrecraty. Pasnen 14. MHTerpanbHOe MCUUCIECHHE
0esamenbHOCU. (GyHKIMH HECKOJBKUX IEepEeMEHHBIX.
Cpennuit OIlK-1.3. Braoeem | Jlexumonnsie u | TpoiiHble HHTErPAJIBI




YPOBEHB BHAHUAMU 6ceeo | IPAaKTHYECKHUE 3aHATH,
UBYUEHHO20 — MAMEpuand, | CaMoCTOATEIbHAS pabora
6ﬂaaeem HA8bIKAMU 06y‘Ia}OHII/IXC$l, IIOATrOTOBKA H
meopemuuecko2o u | cnada MIPOMEKYTOUHOMN
IKCNEPUMEHMATLHOZ0 arrecratuy.
uccnedosanuss  0ObLEKMmMos
npogheccuoHanbHol
oessmenbHOCHU.
Bricokuit OI1K-1.3. Braoeem | Jlekunonusie u
YPOBEHb KOHYenmyajibHo- MIPAKTUICCKHE 3aHATHS,
NOHAMUUHBIM CaMOCTOSTEbHAS pabora
annapamom, HAYYHbIM 06yqa}oumxc5{, IIOATOTOBKA H
A3LIKOM U mepMunonocueti | CAa9a TIPOMEXKYTOUHOM
npogeccuonanvrol arrecTaty.
oesmenbHOCH.
Brnaoeem HABbIKAMU
meopemuyecko2o u
9IKCNEPUMEHMANLHOZO
uccne0o8anuss 00vbeKmos
npogheccuonanbHoll

oesamenbHOCmU.

Pa3nen 15. DiaeMeHTH MaTEMaTHUYECKOU
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(bogMHpOBaHHOCTH
(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 | HCUHCIICHUE 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

2! JlekupOHHbIE 3aHATHS, MPAKTHYECKUE 3aHATHS, TA00PATOPHbIE 3AHATHS, CAMOCTOSTENbHAs PaGoTa. ..
%2 Heo6X0OIMMO YKa3aTh AKTHBHBIC U HHTEPAKTUBHBIC METO/IbI 00YUEH s (HATIPEMEp, HHTEPAKTHBHAS JIEKIHs, pabOTa B MAIbIX TPYIIAX, METOIbI MO3TOBOTO INTYPMA I 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 | 3aHATHUS, camocTosTeabHas padota | Pazmen 12. DyHKUMOHAIbHBIE | YCTHBIN o1Ipoc,
npumeHeHuu OCHOGHbIX | O0YYAIONIUXCS,  MOATOTOBKA U | PsIIIbI pPa3HOYpPOBHEBBIE 3a/1a4u,
meopem u ¢dopmyn | cnada NPOMEKYTOUHOHU | Paznen  13.  MHTerpaibHOE | 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 IPOMEXKYTOYHON | HECKOJIBKUX 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 | 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 | 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
Bricokuii 1IK-2.3. B | JIekiinoHHBIE M TMPAaKTHYECKUE
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
JTUCIUILTMHBI, OPTaHU30BAHHOE KaK yueOHOe 3aHATHE B BUJIE COOECeI0OBaHUS
peroiaBaTessi ¢ 00yJaronMMUCS.

Bompocsr o Temam/paszenaM JUCIHILTAHBI

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

Pasnuuaror 3a1a4m u 3a1aHus:

a) PENPOAYKTUBHOTO YPOBHSI, IO3BOJISIONINE OIICHUBATHh U JTHATHOCTHPOBATH
3HaHHUE (paKTHIECKOro MaTepuasa (6a30BbIe MOHATHS, AITOPUTMBI, (PaKThl) K
YMEHHE MMPaBUIIBHO UCTIOIB30BATh CIICIIMATBHBIC TSPMUHBI H TOHTHS, Y3HABAHUE
00BEKTOB U3yUYCHHUS B paAMKax ONPEICICHHOTO pa3jeiia TUCIIUILUIHHEI,

0) PEKOHCTPYKTHBHOT'O YPOBHSI, TIO3BOJISIONINE OIEHUBATEL M TMATHOCTUPOBATH
YMEHHUSI CHHTE3UPOBaTh, aHATU3UPOBATh, 00001IaTh (haKTUUECKUN U
TEOPETUICCKHUI MaTepHrall ¢ GOpMYyITUPOBAHUEM KOHKPETHBIX BHIBOJIOB,
yCTaHOBJICHHEM MIPUYUHHO-CIICACTBEHHBIX CBSI3EH;

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

KoMruiekT pa3HOypOBHEBBIX 3a71a4 (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, NPCAYCMATPUBAIOIIINX BBOJ
O6y‘-IaI-OIIII/IMC$I KOPOTKOI'oO 1 OATHO3HAYHOI'O OTBETA HA IIOCTaBJICHHBIM BOIIPOC.

TecToBrIe 3amaHus

25 o o
Vka3bpIBaroTcs OLICHOYHBIC CPCACTBA, MIPUMCHACMBIC B X01€ pCaIU3allun pa60qey1 nporpaMmMbl JaHHOU JUCIHUIIIIAHBI.




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 crneayromue BUABI KOHTPOJS: TEKYUIUMil KOHTPOJb (OCYIIECTBIEHUE KOHTPOJIS BCEX BUIOB ayJUTOPHOM M BHEAYIUTOPHOM
JESTEeTBHOCTH 00YYarOIIErocs ¢ IeJbI0 MOIyYeHUs MePBUYHON MHPOPMAIIUN O XO0JI¢ YCBOCHHS OTIEIIbHBIX 3JIE€MEHTOB COACPIKAHUS JUCIUILINHBI) U
MIPOMEXYTOUHAsl aTTecTalus (OLIEHUBAETCS YPOBEHb M KQUeCTBO MOATOTOBKH MO AUCLUHUILIMHE B LIEJIOM).

[Toka3zaTenu u KpUTEpHH OLIEHUBAHKS KOMIETEHINH, (POPMUPYEMBIX B IIPOILIECCE OCBOCHUS TaHHOW TUCIHMILIMHBI, OMHCAaHBI B Ta0II. 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% ocnosnozo mamepuana Kypca, 0OHAKO UCNbIMblEaen 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 OCHOBHLIM MAMEPUATOM 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 popmynuposxu, 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 Hagublkamu u mMemooamu meopemuyeckoz0 U IKCNepUMenmanrbHO20
uccnedosanus 00beKmoe npohecCUoHAIbLHOU 0esimelbHOCHIU.

Cpennuii ypoBeHb

OIIK-1.3, IIK-2.3

Brnaoeem bonvuel yacmosro  mamepuaia, Memooamu meopemu4ecKkozco u
IKCnepumenmaibHoco uccne0o8anus 00eKmos I’lpOgbGCCMOHaJZbHOIZ oessmenbHOCHmi.

Bricokuii ypoBeHb

OIIK-1.3, IIK-2.3

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




4. MeTtoan4yeckne MaTepUAaJIbl, ONpPeae/Isonue Npoueaypbl
OLlECHUBAHUS Pe3yJabTaTOB 00y4eHHsI

Ilo Bugam 3ajaHuil NPUBOIUTCS OINMCAHUE TOroO, KakuM o00pa3oM HeO0OXOIUMO
BBITIOJIHUTH JTAHHOE 33/1aHUE, CIOCOOBI 1 MEXaHU3MBI €T0 BBITIOJIHEHHUS, BBIOOP HOMEpa BapHaHTa
u gp. Ilpumepsl MeTOIMYECKMX MaTEpUaNIOB, OINPENEIIOIMUX MPOLENYpPY OLEHUBAHUSA
pe3yIbTaTOB 00yUEHUs, XapaKTEPU3YIOIIUX dTarbl (OPMUPOBAHUS KOMITETCHIIUH:

J Mertoanyeckue yka3zaHus 110 pa3pabOTKe OLIEHOYHBIX CPEJCTB

J WHble MeToauueckue MaTepHualbl, ONpPEACISIONIMe MPOLEAYPbl OLIEHUBAHUS
pe3yabTaToOB 00YyUEHUS B X0JI€ pean3aiuy paboueil mporpaMmbl AUCIUTUINHBI

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, =Jn.

2.C, = 1
2n—-3
3. C, -
2n—-4
4. ¢, =cosn.
5. c,=sinn.
6.c N1
n-1
7.¢ =01
n+1
8.c =2
9. C :_eSn—4

10. ¢, =/3n-5.
11. ¢, =+/5-3n.

1
12. ¢, =3e"*.
13.¢ =2
14. ¢ =141

n



. 7T
Sin—
15. ¢, =—"
T
n
Tema: [Ipenen ¢pyHxImH.
3apanue. Haiitu lim f (X), ecin
X—a

3_ —
1Lf)=X=""2 a1
X+ X
3 2
2. f(x)= x3 +7x2 +15x+9’ a—_3,
X°+8x°+21x+18
sinaX
3. f(xX)= ,a=0, a-B=0.
(x) sin X ap
In(1+si
4 fog="EESINX) o,
sin5x
5. f(x)=12%0810% o .
e’ -1
arcsin 3x
6. f(X)=—————, a=0.
09 J2+x -2
7. 1(0=21%""2 4_0
sin” x

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

X

X+2
x°*+8
10. f(x):(gXZHO] , a=0.

2/><

11. f(x)=(1+5x)"", a=0.
12. (x) = (tgjxj a=0.

13. f(x)= (X 2) 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: HenpepboIBHBIE U pa3pbIBHbIC (PYHKIUH.

3amanne . Onpe/enuTe TOUKY Pa3phiBa, XapaKTep pasphiBa U CKauok GyHkmuu | B Touke
pa3pbiBa.

1 F(0= |x+1|

X+1



-1, x<0,
2.f(x)={
X, x=0.
x—1
3. f
(x)= 1
[2x+1, x<0,
4. f(x)=
_2,x>0.
[ —x+1, x<1,
5. f(x)=
1 x>1.
6.f()_sm2x
7.f()_sm2x
8. f()__1 cos3x.
5x°
0. t(x)=ZH
2x+1
10, f(x)=2FL
2x+ﬂ
X+2,X<—Z
X+ 2

11. f(X)=|V4—-x*, 2<x<2,

12. f(x) =

13. f(x) =




15. ()=

-1
Tema . HpaBI/ma Jlonurasns.

3ananue. Borunciuts npenen gpynkiun f B Touke @ ¢ momormpio npasun Jlonurans.

1 f()():\/1—6x2—1+2x’ a-0
x/2
2. f(=2""27% a-o.
X’
3. f(x )_6S|n2x 12x’ 220
x>
4 f(X):\/l+4x—1—2x’ a0
5. f(x )_M a=0.
6. f(x )_In(l 3x)+3x a=o.
7. f(x)—#, a=0.
8. f(x )_arcsm4x 4x’ a-0.
X
9. f(x )_23|n3x 6x, 220
X
10. f(X)ZZIn(1+02,5x)—x’ 220
X
11. f(x)——l a=1.
12, f=YA*+X=2 o,
X
13, f(x) 2O+ oy
X+2
2
14, 1) =03
sin“(x—3)
15. f(x)=4_ _1, a=0.
sin2x

Tema : JlokanbHbIe U TI100abHBIE SKCTPEMYMbI (QYHKIUH.

3ananue. Vccnenosars Gpynkimio | Ha 1OKanbHBIN M 10GATBHBIN SKCTPEMyMBI Ha 331aHHOM

orpeske [a; D].

1. f(x):x2+E—16, [1 4].
X



2. f(x):4—x—i2—16, [L 4].
X

3. f(x)=2Jx—x, [0; 4].
4. f(X)=x—4Jx+5, [L 9].
5. f(x)=1lf—:2, [0: 3.

6. f(x):2x2+@—59, [2; 4].
X

4
(x+2)?’

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

7. T(X)=3—x— -1 2].

9. f(x)=
() X?—2X+2

4x

10. f(X)=——, [-4; 2].

()= s[4 2

2

11 f () =-X+8 48 -4 —1]
2 X
2

12. f(x)=LX1+l6—l3, [2; 5].

13. f(x)=8x+i2—15, [1 2}.
X 2

14. f(x)=i2—8x—15, [—2; 1}
X 2

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

Tema: BbIMyKiI0CTh U BOTHYTOCTb, TOUKH Neperuda GyHKINH.

3amanue 7. Uccnenopars GyHKIMio | Ha BBITYKIOCTH H BOTHYTOCTb, HAHTH TOUKY Iepernta
e€ rpaguxa.

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.

© o N o g~ wDnF



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+9.

15. f(X)=—x*—x*—Xx+5.

Tema: AcumnToTsl rpaduka GyHKIIHH f.

3ananue. Halitn acuMntoTsl rpaduka GyHKIUN f.
1-x?
X+1

1 f(x)=

2. f(x) =

12. f(x)=

13. f(x) = X_

14. f(x)=—"——=

21— x?
7X+9°

15. f(X) =

2 cemecTp
Tema: JlokanbHBIH SKCTpeMyM (YHKIIUU IBYX ITEPEMEHHBIX.



3amanne. Oynxkuuio T uccnenyiite Ha mokanbHBIA SKCTpEMyM.
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*—T.
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: HecoOcTBeHHBIC HHTETPAJIBI.
3aganue. Vccienyiite Ha CX0IMMOCTb HECOOCTBEHHBIE HHTEIPAJIbI.

1
1) L mdx
2) Txe‘xzdx.

X 2

e

B)T dx
5

g 2

6) J tgxdx.

-7/2

™ cos xdx
N [
) sin’x

dx
4) j e
xdx

8 -
) £x2+2x+5



¢ dx

) L/(x+1)3'
)2

10) jctgxdx.

0

11)j dx
0‘\/1—)(2
T odx

12) ;‘;9x1+1'

13) T (3x : 2)de

Ix

14) Te‘“dx.
0

15) j xe ™ dx.

3 cemecTp
Tema: Pap Teiinopa.

3ananume. Oynxumo | pasnoxure B pax Teiinopa o creneHsM X U onmpe/euTe HHTEPBA
CXOJUMOCTH IIOJy4YEHHOTO PAAA.

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

X
3) f(x):cosi.

. X
4) f(x):sma.

5) f(x)=3x-1.
6) f(x)=e>.
7) f(x)=e™.

X
8) f(x)—cosg.

. X
9) f(x) _smg.

10) f(x):%.
2

12) f(x)=e"".



13) f() :cos;.

. X
14) f(x) :sm?

15) f(x):%.

KonTtpomupyemsie kommerentuu: OIK-1, ITK-2.
Oyenka KoMnemeHyutl 0Cywecmsisiencs 6 COOmeemcmeuu ¢ maoauyei

Pa3noypoBHeBbI€e 3a1a4n:

1 cemecTp

1 3ajanusi penpoayKTUBHOIO YPOBHS

Tema: [ToHsATHE YNCIOBOM NTOCIEA0BATEIBHOCTH.
3apanue . Haiiure lim ¢, ecin

(n+3)*+(n-3)°
")+ (-1
c n3/3n? +4/5n% -2
" (n+2\fﬁ)o\/3—n+5n2'
3.¢c,=Jn+l-+n-1

4.c =32n+1-32n-1.
~1+2+...+n

5.
J5n* +3
6 _1+3+...+(2n+1)
S 1+2+..4n
7 n+3(n+2)!

" (=D 5(n+2)!

8. Cn:(Zn—lj .
2n+3

n+1 "
9. cn:£ 5 ] :
n-+3

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



? 3n%-1
13.¢,=| 20
2n° +5

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

2 3aaHusA PeKOHCTPYKTHUBHOIO YPOBHS
Tema: MccnenoBanue GpyHkuuu U moctpoeHue e€ rpaduxa.
3aganue. [IpoBequTe MONIHOE HCCeTOBaHUE PYHKIIUH U TOCTPOHTE €€ rpaduk.

14.c, =

x*+4
1. f(X)=——.
2
2. f(x):X_—X”_
Xx—1
2
3. f(x)= :
) X* +2X
4x?
4. f(x)= :
(0 3+ x?
12x
5 f(x)= :
(%) 9+ x°
2
6. f(x):w_
x—1
4-x°
7. T(x)= Vo
2
8. f(x):w_
X—4
2x° +1
9. f(x)= Vo
(x-=1)
10. (9 =5
2
X
11. f(x)= .
) (x—1)°
2
12 f(x):(ulj |
X
12 —3x?
13. f = .
() x> +12
2
14, f(x)= X2,
X+2
2
15, f(x) =X =3,
X+ 2

3 3agaHus TBOPYECKOr0 YPOBHS



Tema: [loHsgTre YUCIOBOI ITOCIENOBATEILHOCTH.
3ananue. JlokaxuTe 1Mo ONpeAesieHUI0, YTO JaHHBIE MTOCIEA0BATEIbHOCTH SIBISIOTCSA
0ECKOHEYHO MAaJIbIMU.

Lan=—£<
n+1
2.a,= n —i.

2n+1 2
3.4 =201 4
2n+1
4. a, = > :
2n+1
5. a,= 2
3n-1
6.%::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. anzi.
—5+6n
13,8, =——.
-9+10n
14,8 =171 4
n+1
15.a =071 5
n+1

Konrponupyemsie komnerenuu. OITK-1, ITIK-2.
Oyenxa KomnemeHyuil 0Cyuwecmensaencs 6 CoOomeemcmesuu ¢ maoauyeti 4.

2 cemecTp
1 3apaHust penpoayKTUBHOIO YPOBHS
Tema: OyHKIIMN MHOTUX IIEPEMEHHBIX

f . u nomusiit uddepenmman d 2f

3ananme . Halinure yacTHbIE IPOU3BOIHBIE fXX, fxy, W

ymcmn 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)=5x"+6xy+7y*—8.

6) (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 PeKOHCTPYKTHUBHOIO YPOBHS

Tema 16. 'eomeTprueckre NpuMEHEHHUS ONPEICAEHHOTO HHTErpaa.

3aganue. BerauciauTe miomanb miockon GUTrypsl, OrpaHUYCHHON 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) X -y=0, x—y=-1.

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

9) y=x>+3, x=0, y=x-2, x=2.

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



3 3apaHust TBOPYECKOr0 YPOBHS

Tema: Heonpenen€Husplii HHTErpa

3aganue. [IpuMeHsist METO/IbI MHTETPUPOBAHUS U TAOJUYHbBIE UHTETPAJIbl, HAIUTE 3aaHHbIE
HEOoIpeaesIEHHbIE UHTETPAJIbL.

xadx
) J‘7+ X%
.[ (x+18)dx
x> —4x—-12

3) j (83— x) cos xdx.

(x+4)dx
4 Jx —2x-8
5) j xIn(L— 3x)dx.

7) _f xe~>*

8) jarctg 2Xdx.
9) f arcsin 3xdx.
10) j Xxsin5xdx.

11) jm

dx
12) | BT
f/x_zdx
1+»\/;'

14) I xe™* dx.

15) J‘xln X

KonTtpomupyembie kommerennmu . OIK-1, TTK-2.
Oyenxa KomMnemenyutl OCyecmeaisienmcs 8 Coomseemcmauu ¢ maonuyet 4.

13) |

3 cemecTp

1 3apanusi penpoAYKTUBHOIO 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




5) Zn +2
5)?”

+002

G)Z

7)2 > 2(x-2)"

n=1

ﬂ

>(-5)"

S)f”
9)?“”

+002

10) Z

(X 4)"
1) Zﬂ/n(n+1

12) Z(x+3) |

n

n

-3

13) Z(Zn ~D(x—2)".

14) Z(x+1) |

15)Z(X 3

2 Sana}mﬂ PEKOHCTPYKTHBHOI'O YPOBHS
Tema: J/IBOWHON MHTErpaIL.
3aganue . lI3MeHuTe Nopsiiok MHTErpUPOBaHUS B ABOMHOM MHTerpaie. Crenaiite yepTéx

06J'IaCTI/I HHTCTPpUPOBAHUA.
6—-3X

1) j dx j f(x, y)dy.
R

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

0 -4y-4



4x+4

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

8x°

o 8y

4) [ dy j f(x, y)dx.
o e

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

6) [dy [ f(x y)dx
0 8y®
% -8x°

7) [dx j f(x, y)dy.
0 —2x-6
q —-4y+4

8) [dy j f(x, y)dx.
1 8y
L -8x°

9) [dx j f(x, y)dy.
00 44;;:

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 -by-y?

12) fdy [ f(x y)x
-5 0

13) jdx j f(x, y)dy
3 _Jex—x?
-1 0

14) [dy [ f(x y)dx
3 _ _4y_y2

-1 \/—4x—x2
15) j dx j f(x, y)dy.

-3 0
3 3apaHus TBOPYECKOr0 YPOBHS
Tema: Hucnossle psjabl.
3aganue . Haiinure cymmy psaa.

+00 6

1 —_—
) nzzl“ 9n*+12n-5

+00 24
2 .
) nzzl“Qn2 -12n-5




3 Z“9n —6nn 8

—+o00 9
4 .
) Z“9n2 +21n-8

n=1
+00 2
5 _—
) §4n2+8n+3
“+o0 14
6 .
) ;4%2 —28n—-45
+00 3
7 e T —
) Z“9n2 +3n-2

n=1

= 6
2 2_1:49n2—7n—12'
1

2 Z“n +Nn-— 2
10) Z36n —24n 5
1D Z“4n +4n 3

12
)ZQn +3n 20

1
)216n —8n 15

14) Z:25n +5n—6
19) Z:4n -9

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

TECTbI
1 cemecTp.
IIpenes nocjenoBaTeIbHOCTH U Mpeesa GyHKIUH.
1.YkakuTe MOCIIeN0BATENLHOCTH, CXOISIINECS K YUCITY 3

3n-2

L n+5 "’

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

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

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

2. Halinute npenen mociaeaoBaTeIbHOCTH:




. ,2n+1
lim ( )",
n—w 3N+5
3. HaiiguTe nipenen nocienoBaTeIbHOCTH:
., 1—3cos7n
lim

n—>oo( Jn+2 )

4. YKaxuTe 3HAYCHHUEC npeaciia nocjiaeaoBaTCIbHOCTU:

lim (n +1)§|n 2n .
N—c0 n

5. YKaxuTe 3Ha4CHUE NPEAEIIa MOCIEI0BATEIbHOCTH:

. n
lim (—)2".
n—»o N+1
6. Haiinure 3Ha4YeHHE mpesiena mociae0BaTeIbHOCTH
. T
lim ntg—.
N—»o0 n
7. Haiigute npeaen mociue10BaTeIbHOCTH
) . T
lim nsin — -
n—oo n
8. Haiinure npenen GyHKIUN:
lim(x? cos x) .
x—1
9. Haiigure nipenen pyHKIMH:

11. Haiinurte npenen GpyHKUMU:

. X
lim( :
x—>0 COS7TX
12. Haiinure npenen GyHKIUU:

x—0 2X

13. Haiinure npenen GyHKIUU:

lim(zxctg27x).

x—0

14. Haitgue npenen nociie10BaTeIbHOCTH:
Jn

lim|sin2n-sin——
Nn—o0 n+1

15. Hatigute penen GyHKIMM:



i x-1
Iim(————).
x—0 COS 27X

HenpepbiBHOCTh. Kiaccupukanusi Touex paspbiBa.
1. OT™eTbTe QYHKIIUH, HENPEPHIBHBIE B TOUKE X = 2:
1):y =tgzX;

X2 —X—2 )

2ry=—" "
sy X—2

3):y :arcsin(%z);

4): Y =Ctg27X.
2. Vkaxute QPyHKIIUH, KOTOPBIE KMEIOT Pa3phbiB B TOUKE X = 2
2
X —X—-2
1))y=—-—-—1-—;
Fy X—2
2):y =tgzX;
. X+2
cos(x—2)
sm(x—2)’X>2
4).y = X—2 .
2,Xx<2

5]x -1

3. VYKaXuTe BEIMYMHY CKauKa QyHKIMU Y = B TOYKe pa3pbiBa X =1.

4. OtMmeTbTe PYHKIMU, HEMPEPHIBHBIE HA BCEH YHCIOBOU MPSIMOIA:
1): y = x + arcctgx;

2): y=5|n(X—2);
3):y =+/5sin2x +3;
4):y =+/5—-3C0sX .

-3
5. 3anuiuWTe BeNMYMHY CKauka GpyHKuuM Y = 7~ B TOYKE paspeiBa X =3.
2(x-3)
3,x>0
6. 3anuIuuTe BEIMYMHY CKauKa QYHKIUH Y = B TOYKE Pa3pbIBA.
2cosx,x<0
In(x+1),x>0
7. 3anuIuuTe BEIMYMHY CKayKa QyHKOUH Y = ) B Touke X =0.
X®=2,x<0
8. Vkaxure QyHKIUH, KOTOPbIe UMEIOT pa3psiB B Touke X =0

Oy = sinx
)'y_|cosx|’



2.y = X
) X+2
togx
4):y=g—.
X

9. OrmerbTe HyHKINHU, HEMIPEPHIBHBIC HA BCEH YMCIIOBOW MPSIMOIA:
1):y =In(x? +1);
2):y =+/2—sin3x;
3):y =~/2+3c0sX ;
2):y=In(x+1).
sin % X >1

10. YkaxuTe BeNMYNHY CKauKa QyHKIUK Y = B Touke X =1.

X
cos—,x<1
4

11. Vkaxure BenIUUMHY cKauka QpyHKuu Y = 2|X| CtgX B Touke X =0.

3x%,x>1
B Touke X =1.

12. YxaxuTe BeNMYUHY CKauKa QyHKIUH Y =9
sinzx,Xx<1

13. OtMetbTe PYHKIHH, HEIPEPHIBHBIC HA BCEW YUCIOBOM MPSAMOIi:

1):y:sinx;
2X
2):y=+/2—2%;
3): _ COZSX :
In(x% + 2)
_ctgr(x +2)
X222

14. Vkaxure Benmnuuny ckauka pyaknuu Y = arctg — s rouke X =0.

3
15. Ykakure Bennuuny ckauka pynkiuu Y = 2arcctg — s rouxe X =0.

IIpousBoaHasi. MOHOTOHHOCTb U BBINIYKJIOCTb.

1. Haiiaure abcuuccy Touku MakcuMyma QyHKIun Y = x° —15x3 +5.
TX
2. HaiinuTe nmpou3BoaHy0 QyHKIMH Y = COST IN(1+ X) 8 Touke x=0.

3. ITox xakuMm yriom Kpusast Y = e —lnepecekaer ock abenucc?



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)*x3.

6. Haitnure Touku neperu6a gpynkiuu Y = f (X) , €CJII €€ BTOpasi IPOU3BOJHASI UMEET BUJ
f7(x) ==3(x—1)*x3(x+2).

7. Yxaxute HaubonbIlee 3HaueHne GyHKuun Y = 3|X — 3| Ha OTpe3Ke [2; 5] .

8. Haiigure BTOpyro MPOM3BOAHYIO OT (DyHKIHH B Touke X =1, eciu y(x) = X2 Inx.

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

10. Haiiaute Toukn sxcTpemyma Gyrakunn Y(X) = |X| X2,

11. Haiinure nepByto npousoanyto ot Gpynkuun Y(X) = sin(;zxz) B Touke X =1.

12. Haiinure nepByto npousBoanyto ot Gpynkuun Y(X) = (X2 — 3X)5B Touke X =1.

13. Haiinute BTOpYIO NPOU3BOIHYIO OT (DyHKLIUU y(x) = sin(;zxz) B Touke X=1.

14. Haiisure Touxy makcumyma pynkuun Y (X) = xe .

15. Haiigure Touxy munnmyma pynkunn Y(X) = (X2 — 4X)5.

AcuMnToThl rpadpuka pyHKIHMN.

1. BeiGepute acumMnToTsl rpaguka GyHkmun Yy = ———.

X—2
1) y=xX
2:x=2; y=1
3):y=1
4:x=2; y=0.
2
2. BeiOepure acumMnToThI Tpaguka QyHKIUM Yy = X +21 .
X J—
1):y=X-2
2:X=2; Yy=X+2
3):y=1
a:Xx=2; y=0
3. Boibepute acuMnToTh! rpaduka GpyHkuuun Yy = X2+ 21 .
X —

1)y =X;
2:x=%x1 y=0;



3):y=11;
a:Xx=2; y=0

4. Beibepure acuMnTOTH rpaduKa GyHKIUU

1):x=-1;

2y X=-1 y=x-1;
3x=-1 y=1;
n:x=-1 y=0.

5. Beibepute acumnToTsl rpaduka GyHKIIH

1):x=%2;
2:X=12; y=0;
3:x=12; y=1,

4:X=%2; y=X.

6. BeiOepute acumMnToTsl rpaduka GyHKIUNA

1):y=1;
2):x=-1;
3):y=-1;
n:x=-1 y=1.

7. BeiOepute acuMITOTHI rpaduka GyHKIUU
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. Bribepute acuMnTOTHI rpaduka GyHKIUN
1): y= -4 :

2):¥Y= 0 :

3):x=1;

X2 +2
X+1

X
Yy = 2" —1u3 nepeuncieHHbIX HUKE:

—X
Y =3 " + 1lus nepeuncieHHbIX HUKE:

-x
Y =2 4+ 2 u3 nepeuncIeHHbIX HUKE:

X
Yy =3" — 4 u3 nepeunciIeHHbIX HUKE:



4):X=log,4.

—2X
10. Bribepute acuMnTOTHI Tpaduka QyHKIUH Y = 1 U3 [IEPEUUCIIEHHbBIX HUXKE:
+
1):x=-1;
2:x=-1 y=1,;
3x=-1 y=0;
a:X=-1 y=-1
X
11. 3anummure acuMnToThl rpaduka GyHkuun Y = |— .
n X
1):y =X,
2):x=1;
3:x=1 y=1
4):x=1 y=0.
X2
12. Vkaxure acUMITOTHI rpadyka QYHKIHU Y = —1 .
X J—
1):x=1;
2):X=1 y=x+1;
3:x=1 y=1
a:x=1 y=0.
ﬁ
13. Vkaxure acumnToTsl rpaduka GyHkaun Y = > A
X —
1):x=%2;
2:X=%2;, Yy=X;
:X=12; y=1;
a:Xx=12; y=0.
2>
14. Vkaxure acumnToTsl rpaduka GyHkimun Y = > 1
X —_
1):x=%1;
2:X=%1, y=2x;
3 x=1L y=1;
a:Xx=11 y=0.
-3x°
15. Vkaxure acumnToTsl rpaduka GyHkun Y = > 1
X —_

1):x=%1;



2:Xx=%1 y=-3X;

3:X=11, y=3;
a:X=11 y=X.
2 cemecTp

@®yHKUMU MHOTHX nepeMeHHbIX. IIpenes mocienoBareqJbHOCTH U npeaes GyHKINH.
HenpepbiBHOCTH

1. Haiiqute obGnacTh onpeneneHus GyHKIIUHA L= arCSin(X + y) Bri6epute oquH u3

MEPEYUCIICHHBIX HUXKE OTBETOB.
1) MHOKECTBO TOYEK HAa KOOPAUHATHOM IJIOCKOCTH OXY , JIEXKAIIKX B IOJIOCE, OTPAHUYEHHOM

npsmbivu Y = —X +1u y= -Xx-1:

2) MHOKECTBO TOUYEK Ha KOOPAMHATHOM INIOCKOCTH OXY , JIeKalMX B KBaJpare
{(xy)-1<x<L-1<y<1};

3) MHO>KECTBO TOYEK Ha KOOPAUHATHOH IJIOCKOCTU OXY , JI€KAIIUX B [10JI0CE, OTPAaHUYECHHOM
[PSAMBIMHA y= -2x+1 u Y= —2X —1;

4) MHOKECTBO TOYEK HA KOOPAMHATHON IJIOCKOCTH OXY , A€XkKAIUX B [10JIOCE, OrPaHUYEHHON
OpsMbIME Y = —X U y:—X—Z;

5) MHO>KECTBO TOYEK Ha KOOPAMHATHOH MJIOCKOCTU OXY , JI€KAIIUX B [10JI0CE, OTPAaHUYCHHON

IPSAMBIMU y:—2X+2 u y:—ZX—Z_

2. Haiiure o6macth onpenenenus Gpynkuun Z = In(4 — - y2) . BeiOepure oaux u3

MNEPCUUCIICHHBIX HUKE OTBETOB.
1) MHOKECTBO TOYEK Ha KOOPAMHATHOM MJIOCKOCTH OXY , JI€KAIIUX B KBaJIpaTe

{(x, y)2<x<2-2<y< 2} :
2) MHO€ECTBO BHYTPEHHHX TOUYEK Ha KOOPIMHATHOM IIOCKOCTH OXY , IPHHA/UIEKAIHX KPYTY

paguyca 2 c IIEeHTPOM B Hadae KOOPAHHAT;
3) MHOXECTBO TOYEK Ha KOOPIUHATHOH IIOCKOCTH OXY , JIEKAIIUX B KOJIbLIE

{(x, y)‘l< X% +y? < 2} ;
4) MHOXECTBO TOYEK Ha KOOPJUHATHON IUNIOCKOCTH OXY , JIEXKAIUX B IIOJI0CE

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

5) MHO>KECTBO TOYEK Ha KOOPAMHATHOH MJIOCKOCTU OXY , J€XKalluX B Kpyre paauyca lc

LOCHTPOM B HA4YaJI€ KOOpAWHAT.

3. Haiigute obnacts onpenenenus GpyHKInuu L= arCCOS(X - y) . Beibepute oqun u3

MNEPCUNCIICHHBIX HUKE OTBCTOB.



1) MHOKECTBO TOYEK HAa KOOPAMHATHOM MIOCKOCTH OXY , JIeXKALIMX B MOJIOCE, OTPAHUYEHHON
npsmbiMu Y = —2X+1u y= —2X-1:
2) MHOKECTBO BHYTPEHHHUX TOYEK HA KOOPAUHATHOMU IIIOCKOCTH OXY , IPUHAIEKAILUX KPYTY

panuyca 2 C IIEHTPOM B Havase KOOPAUHAT;
3) MHO>KECTBO TOYEK KOOPAUHATHOM IUIOCKOCTU OXY , IpUHAUIEkKAIIUX [10JI0CE, OTPAHUYECHHOI

mpsvsv Y = X+1w Yy =X-1;

4) MHOK€CTBO TOYEK Ha KOOPAMHATHON IJIOCKOCTH OXY , A€XkKAILIUX B I10JOCE, OrPAaHUYEHHON
npssMbIMA Y = X 1 y=X-2:

5) MHOKECTBO TOYEK Ha KOOPAMHATHON MJIOCKOCTH OXY , A€KaluX B II0JIOCE, OTPAHUYEHHOU

IPAMBIMH y:—2X+2 u y:—2x—2,

y

4. Haitnute o6sacth onpenenenus GyHKIUU z = arcsin == |- Bri6epute oaun u3
X

MIePEUYHCIICHHBIX HM)KE OTBETOB.
1) MHOKECTBO TOYEK Ha KOOPIAUHATHOM IIOCKOCTH OXY , JIeKaIIUX B 00J1aCTH {( X, y)‘ y < XZ}

2) MHOKECTBO TOUYEK Ha KOOPAMHATHOM INIOCKOCTH OXY , JIeXKaIIKUX B 00JaCTH

{(x,y)‘y+l< xz};

3) MHOXECTBO TOYEK Ha KOOPIUHATHOH INIOCKOCTH OXY , JIeXKaIuX B 00J1aCTH

{(x, y)‘y —1< xz} ;
4) onHOCBA3HAsA 001aCTh HA KOOPAMHATHOM IJIOCKOCTH OXY , OTpaHUYEHHAs AByMs apabojaMu

2 2 . .
Y=X"n Y=-—X", unpoxoasiias 4epe3 ocb 0X ¢ BBIKONIOTO# TOUYKO# B Hauaie KOOpJAHHAT,

5) MHO>KECTBO TOYEK Ha KOOPANHATHOH MJIOCKOCTU OXY , JekKalux B 001acTu

{(x, y)‘—l< y — x? <1}.

5. Haiigure o6nacts onpenenenus pyuknuun Z = alCCOS «/ X2 + y2 -1. BriOepure oauH u3

NEPCUUCIICHHBIX HUKE OTBETOB.

1) MHOECTBO TOYEK HA KOOPJMHATHOM IIOCKOCTH OXY , exkanmx B kpyre pamuyca I =1 ¢

LOCHTPOM B Ha4YaJIC KOOPAWHAT,

2) MHO>KECTBO TOUEK Ha KOOPJMHATHOH IUIOCKOCTH OXY , JIeKaluX B kpyre paguyca I = N2 ¢

LIEHTPOM B Hauyajle KOOpJUHaT;
3) MHOXECTBO TOYEK Ha KOOPIUHATHOM IIIOCKOCTH OXY , JIeXKaIIUX B KBajapare

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



4) MHOK€CTBO TOYEK Ha KOOPAMHATHOM IIIOCKOCTH OXY , JeXkKalUX B KBaJgpaTe
{(x, y)‘—x/Z <x<2;—2<y< «/2} ;
5) MHOXECTBO TOUYCK HaA KOOpHHHaTHOﬁ IIJIOCKOCTHU Oxy , JIC)KAIMX B KOJIBIIC, Ol"paHH‘leHHOfI

JBYMSI KOHIICHTPHYECKMMH OKPYXHOCTSIMU pamuycoB F=1u =4/ 2 ¢ LIEHTPOM B Hauaje
KOOpJMHAT.
y . 1 :
6. Haiinute npenen Gpynkuun f (X, y) = (x2 + y2)3|n ——  _ BTOYKE (O, 0) .
2 2
X*+Yy
Yacruble mnpousBoanbie. Iloanblii guddepenuman ¢ynxkuuu. I[IpudaumxeHHbie
BbIYMCJIEHUS ¢ MOMOIIbIO N1 Pepennuaia

1. HaiiquTe yacTHbIe TPOU3BOAHBIC Z; (|\/| ), Z; (|V| ) byHKIIUN Z(X, Y) = Sin(an ) B TOUYKE
M (1, 2) . B orBere 3anuiure Z;(M )/TE+ Z;(M )/TE

2. HaiiuTe nepBble yacTHBIE IPOM3BOIHBIE (GYHKIIMK B YKA3aHHOH TOUKE:
Z(X, y) =x%™Y, My (2;0). B oTBeTe 3anuIInTe Z;((l\/lo) + Z;,(l\/lo) .

3. HaiiuTe nepBble YacTHBIE IPOM3BOIHBIEC (PYHKIIUU B YKa3aHHOW TOYKE:

7= y/\/;; P (1;2). B orBere 3anumuTe Z;((Po)+ Z'y(PO).

4, HaﬁHHTC ICPBBIC YaCTHBIC ITPOU3BOJHBIC (1)YHKI_[I/II/I B YKa3aHHOﬁ TOYKC:

Z=arctg (Xy), P (1;1). B otBere 3anummre  Zj ( PO) + Z;, ( PO) :

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

7 — e(X—l)y; P (3;,1). B oteete 3anmnumte Z, ( Po) + Z’y ( PO) '

6. 3amensist npupamenue GyHKun JudepeHranom, BEIYUCINTE TPUOIKEHHO

(1,02)%(0,97).

7.3amensis puparienue GyHKIuM 1uddepeHIaioM, BBIYUCIUTE TPUOTMKEHHO

J(4,08) +(2,93)% .

8.3amenss npupamenue Gyskuun guddepenuanom, Beraucaute npudmmkenso 0, 971'05.

9. Onna cropona npsmoyronbhuka @ =10cwm, a gpyras b = 24 cm. Kak u3meHuTcst auaroHas
PAMOYTOIBHUKA, €U cTopoHy A yanuuuth Ha 4 MM, a cropony b ykoporuts Ha 1mm.
Haiinute n 3anummTe B cM BEIMYNHY U3MEHEHMSI JUArOHAJIN MTPSIMOYTOJIbHUKA:

A) npuOIMKEHHO C MOMOIIBI0 JuddepeHimraia; B) Tounyio ee BenuuuHy.



IIpousBoaHas cjo:xkHoi pyHkuuu. [Ipon3BoaHas Mo HANPABJEHUIO U TPaAUeHT QYHKIUN

1.Haiinute B yka3aHHOM TOYKE MEPBbIC YaCTHBIE MPOU3BOAHbBIC (PYHKIIUH, 3aJaHHON HESBHO:

z° +3xyz +1=0, I\/IO(O;]_).B OTBETE 3AMUIINTE Z;((l\/lo)+ Z'y(l\/lo).

2.Haiiure B yka3aHHOH TOUKE IepBbIe YaCTHbIE NPOM3BOIHbIE (PYHKLUHM, 3aJAHHON HEABHO:
x*+2y° + 2% —3xyz + 2y —3=0,Mq (L1 2). B otsere sammmmre Z) (M) + 2, (My).

X%+ y?

I
3. Haiizure nponssozsyto gyrxuuu 2 =N ——— 1o nanpasnennto | = (6;8) B Touke
Xy

M(L2).
4. Haitnnte mponsBoanyto (GyHKIHH Z = X2 + XY +2X+ 2Y, 10 HanpasIeHUIO |I =(34) s
touke M (1,1)
5. TemmnepaTypHO€ 1OJI€ B JIMCTE METAJUIA PACIIPEIENIEHO 110 YKa3aHHOMY 3aKOHY
T(xy)= 6x* — SY . Haitnure Han6osibliee 3Ha9€HHE CKOPOCTH U3MEHEHUS TEMIIEPaTyphl
J= |gradT(M0)| B touxe M,(L1).
6. TemnepaTypHoOe IOJI€ B JINCTE METAJLIa PacIpeelIeHO 110 YKa3aHHOMY 3aKOHY
T (X; y) = XSin TY . Haiiiute HanGonbliee 3HaYeHNHE CKOPOCTH U3MEHEHHUS TEMIIEPATYphl
J= |gradT (|\/| 0)|B TOYKE MO (1; 1) . B oTBeTE yKaxuTe 3HAUCHUE J / .
7. TemnepaTypHoOe I0JI€ B JINCTE METAJUIa PaclpeelIeHO 110 YKa3aHHOMY 3aKOHY
T (X; y) = y2 — 2XY . Haiinure HanGonbIee 3HaY€HHE CKOPOCTH H3MEHEHHS TEMIIEPaTyphl
J= |gradT(M0)| B touxe M,(L1).

DJIeMEHThI TEOPUH I10JIsl

1. BeiGepute ypaBHEHHE KacaTeNbHON MIOCKOCTH K TIOBEPXHOCTH F (X, Y; Z) =05 YKa3aHHOM
TOYKE CPE/IM NIEPEUNCIICHHBIX HUXKE:
z =In(x* + y?); (1; 0; 0).
1) X+3y-22-2=0;
2) 2X—-Yy+21+1=0;
3) 2X+2y-27-1=0;
4) X+y-271-2=0;
5) 3X—Yy+22+2=0,

2. Beibepure ypaBHEeHHE HOpMaJIM K TTOBEPXHOCTH F(X, Yi Z) =0 5 YKa3aHHON TOYKE Cpeau

MEPCUNCIICHHBIX HUXKEC:

z=In(x? +vy?); ;0;0).



1) x-1_y+2_ z-3.

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

3. BriOepute ypaBHeHHE HOpMaIU K MOBEPXHOCTU F(X, Y Z) =0 s yKa3aHHOM TOYKe cpeau

NEPCUUCIICHHBIX HUXKEC:

X2 —y?—72=1; (3:2,2).

x-1 y-3 z+1

1)

2 1 —2
Xx-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. Boibepute ypaBHEHHE KacaTelbHOM MIIOCKOCTH K MOBEPXHOCTU F (X, Y; Z) =05 yKa3aHHOHN

TOUKE CPE/TH MePEUNCIICHHBIX HIDKE:
X2 —y?—72=1; (3:2,2).

1) X+2y+2=2

2) X+2y-32=3,

3) 2X+Yy-1=2,

4) X=3y+2=3,

5) 3X—2y—-2z=1,

5. BeiOepure ypaBHEHHE HOpPMaJIM K MOBEPXHOCTH F(X, Yi Z) =03 YKa3aHHOM TOYKE cpeau

MEPCUUCIICHHBIX HUXKEC:

Z=xX2=2xy+Yy?—x+2y; (L 1;1).



1) = = ,
-3 2 2
2 x—2_y+2_z—31
1 -2 2
3 x—lzy—lzz—l;
-1 2 -1
2 x—2:y—1:z+2;
-2 -1 3
5) x—2:y+1:i.
4 1 -3

6. BeiOepuTe ypaBHEHUE KacaTEIIbHOMN TUIOCKOCTH K TIOBEPXHOCTH F (X; Y, Z) =0 B YKa3aHHOM
TOYKE CPEe/Id IePEUNCIICHHBIX HUXKeE:
Z=X>—2Xy+ Y2 —x+2y; (1 1; 1)
1) X=2y+2=0,
2) X—-y-271=2,
3) X+2y-7=2,
4) X—-2y—-22=0
5) 2X+Yy—-2=3.

JlokaJbHBIH M I7100a1bHBIN IKCTPEMYMbI

1. Haiizure Touky nokansaoro Munmyma M (XO’ yo) dymxmn T (X;y) = X2 —2X + 2y2. B

oTBete ykaxute cymmy X, + Y.

2. Haiizure TouKy noxansHoro muanvyma M (XO’ yo) GyHKIMH

f(X;y) =2X* + y* +4X — 2y +5. B orsere yxaxute cymmy X+Y.

3. Haiigure Touky nokansHoro makcnmyma M (XO; yO) dysxmn (X y) = —Ax? - y2 +4y.
B otBete ykaxure cymmy X, + Y.

4. Haitnute ycaoBHBIe SkcTpeMyMmbl (yakmun L = X+ 2y IIpY YCIIOBUHU X° + y2 =5,

5. Haiiute Haubonbluee 3Hauenne GyHkmun Z = 1+ X+ 2y B 1-0li yueTBepTH

(x=0,y>0).

HeonpenesieHHbI HHTErPaJI, METOAbI HHTETPUPOBAHMS.



1.0npenenure GyHKIMIO f(X), ns xotopoii F (X)=f(X), rre F(X) -IIepBOOGPA3Has OT
ymcmn T (X)

1):c-e";
2) Inx;
3) c-sinx;
4) COSX.

2. Haiinure narerpan j(sin X — COS x)zdx .
1):Cc0S2X+C;
2):sin2x+c¢;
1
3yx+§ax2x+m
4):SIN2X +COS2X +C.
3. Haligute unTerpan I cos(2 — x)dx .
1):2X—SsIinX+C;
2):C0S(X—2) +C;
3):2sinx+cC;
4):sin(x—2) +C.
4. Haiimute uHTErpa Icos 2xdx .

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

4y%ﬁn2x+c.

5. HaiinuTe unterpan I 2*+1dx.

1):2%"% 1 ¢

X+1

In2
3):2In2+c:

X
4).—+cC.

2):

+C;

2

6. Haiigure unrerpan J(X—_lj dx .
X

1
1):1 -—— ;
):In|x| X2+c
2):In|x -1 +c;
3):(x—1)In|x|+c;
4y1hﬂﬂ+c.
X

7. Haiigute nnTerpan I X(x +1)°dx.



x" X8

1) ——-"—+c;
7
7 6
2):(x+1) (x4} .
7 6
(x+1)’
7
6
4): X(x+1) ‘e
6
8. Haiigure unTerpan I x(x —1)*dx.

(x-1)°

3): +cC;

1): +C;

2 XX =1
5
6 5
3): (x-1) + (x-1) +c;
6 5
2
K(x=D)°
5

C,

4)

9. Haitqute nnrerpan j X(x — 1)10 dx.

2 i1
1):(X 1) +(X 1) +C,;
12 11

12
2):—X(X_1) +
12
2 11
:x (x-1) N
11
2 10
X (x=-1) N
2

10. Ykaxxute BepHbIC YTBEPKIACHUS U3 TIPUBEACHHBIX HUXKE:
1): jsin x2 . 2xdx = _[sin x2d (x?);
2):eciu F (X) = f (X) , TIe F(X) -1epBoOOpa3Hast OT PyHKIIHH f (X) ,to T(X)= ce®;
3):J'Inx2dx=2_|'ln|x dx;

X— 2\/§ sin X
4): I \/;

11. Vkakute BepHbIC YTBEPIKACHHS U3 TIPHUBEICHHBIX HIKE!

1): jsin IX - 2xdx = jsin Jxdx - IZde ;

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

3): [6In3xdx =2 In xdx

4): ecnu F (X) =f (X) , Te F (X) -niepBooOpa3Has OT QyHKIIUU f (X) , TO F (X) =Inx .

12. Ykaxxute BepHbIE YTBEPKJICHUS U3 IPUBENECHHBIX HIXKE:

C;
3) C;

4) c.

dx=jxdx—2jsinxdx.



1);j|n&dx=%jlnxdx;

ajZMM:x2+4;

3): I(sin X +1)%dx = J‘sin2 xdx + jZSin xdx + Idx ;

4): [2*xdx = [ 2*dx- [/xdx.

13. ®dynkius f (X) YMeEET IPOU3BOIAHYIO f '(X) =X +1. Vkaxure, xakue u3 npuBeIeHHBIX

HIDKE (YHKIUN MOTYT CUYMTATHCS (PYHKIUEH f (X) :

14. Ykaxurte BepHbI€ YTBEP)K/ICHUS U3 IPUBEACHHBIX HUXKE:

1): '[x‘lodx = —X—lg +C;

2X 9X
2). |3“"dx=——+3;
)-[ X In9+
3):5X+1_5 4

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

15. VkaxuTte BepHbIE YTBEPKIACHUS U3 IPUBEICHHBIX HUXKE:

1): [(2%° ~16Vx)dx = SUZde —jxdx] :

2): j(cosx +sinx)?dx = jdx + jsin 2XdX:;

3): ecau F (X) - epBooOpasHas oT GyHKIUU f (X) , TO |:F (x)— X2:| - epBooOpasHas oT
byHKIIT [ f(x)- ZX] ;

4): ecnm Fl(X) u FZ (X) - IBE MIEPBOOOPasHbIE OT OHOM GyHKIMK f (X) TaK, 4TO

Fl(X) = ZFZ(X) , TO f (X) = 0

OmnpenesienHblii uHTErpaJ, popmyaa Herorona-Jleiitonnuna.

1. Beruucnure v 3anuIInTe 3HAYEHUE UHTErpasia



4
j?(x—3)6dx.
2

4
2. BeruucinuTe 1 3anMInTe 3HaYeHUEe HHTerpajia I 9(x— 3)8 dx.

2
3. Beruucnmure U 3alMIIATE 3HAYCHHE HHTCTpaia

4

j 10(x —3)°dx.

2

4. BBI‘-II/ICJII/ITC M 3aIlIMIIIUTC 3HAYCHUC I/IHTeraJIa
2

j 9(x —1)%dx.

0

2
5. Beluucnure v 3anuminTe 3HaueHUE UHTErpasa J 11(x — ]_)10 dx.

0
6. BeIunciuTe 1 3alUIINTE 3HAUCHHUE HHTCIrpajia

2
j (x —1)'tdx.
0

3
7. BbIUuCIMTE 1 3alUIINTE 3HAUCHUE HHTErpaja J.(x — 2)9 dx.

1
3
8. Beluncnure u 3aluunTe 3HaY€HUE UHTErpasia J. 11(x— 2)lo dx .

1
5

9. BerunciuTe ¥ 3aMUIINTE 3HAYCHUE UHTErpaja J-7( X — 4)6 dx.

3
10. Beruncnure UHTETpa:
T

2

j (X + 2)sin xdx.

0

11. Beruncnure uHTErpa:

(x— %) cos xdx .

O‘—.N‘&!

12. Beluncnure uHTErpa:

T
jxcos xdx .

0

13. Beruncnure uHTErpat:
3z

2

[ (x+1)sin xdx.

0
14. Berunciure UHTErpa:



2
2
stin xdx.
0

1

Beruncinre unaTerpan:

5.
0
j (x —1)sin xdx.
2

IIpuiokenus onpeneileHHOro0 HHTErpaJa.
1. Haiiture mromans S QUrypsl, orpaHUYEHHOM JIHHUSIMH:

y=+2-X; yzﬁ; y =0. B orBere ykaxute 3nauenne 3S .

. Haiiaure mwiomane S ¢urypbl, orpaHUYeHHOM JTHHASIMHE:

y=8-X; y= JX; y =0. B orBere ykaxure 3Hauenue 3S .

. 3anuimmTe 3HaYCHUE TUIOMAAN S (QUTYpHI, OrPAaHUYCHHOMN JIHHUSIMH:
y=v18-x; y=vx; y=0.
. Haiiure mwiomane S (urypbl, orpaHUYeHHOM JIHHUSMHE:
y = X?; y =1. B orBere ykaxute 3Hauenne 3S .
. Haiiure mwiomane S Qurypbl, orpaHUUeHHOM JIHHUASMHE:
y= X2; y =4. B orBere ykaxxuTe 3HaueHHE 3S .
. Haiiure mwiomane S Qurypbl, orpaHUYeHHOM JIHHUASMHE:
y= X2 +1; Yy = 2. B oTBeTe ykaxure 3HaueHne 3S .
. Haiiure mwiomane S Qurypbl, orpaHUYeHHOM JIHHUASMHE:
y= X2; Yy = 2X. B oTBeTe ykaxure 3HaueHne 3S .
. Haiiure mwiomans S urypbl, orpaHUYeHHOM JIHHUASMHE:
y=X?; y=—2X.B orere ykakure 3Havenne 3S .
. Haiiaure miomane S Qurypbl, orpaHUYeHHOM JIHHUASMHE:
y=4—x% y=0.B orsere ykaxure 3Havenne 3S .
10. Haiinure miomans S (QUrypsl, orpaHUYEHHOM JIMHUSIMH:
y= X2 —1; y =0. B orBere ykakure 3nauenne 3S .
11. Haiigure miomans S QUrypsl, orpaHUYEHHOM JIMHUSIMH:
y=—x% y=2X.B oTsere ykaxute 3nauenue 3S .
12. HaiinuTe miomaas TpeyrojibHUKa, 00pa30BaHHOTO MPSMO
. 3x- 4y =12 ¢ ocsvn koopaumar.
13. Haiigure niomaab TpEyrojlbHUKa, 00pa30BaHHOIO MPSIMOU
e 2y —4=0 ¢ ocsamu KOOD/IMHAT.
14. Haiinure niomaab TpeyrojbHUKa, 00pa30BaHHOIO NMPSIMOii
l: x- 3y +6=0 ¢ ocsmu xoopauuar.
15. Haiiaure nuomane TpeyroiabHUKa, 00pa30BaHHOTO MPSIMOM

. 2x+ 3y —6=0 ¢ ocsmu xoopauuar.

HecoOcTBeHHBI HHTErpaJl.



T odx

1. BeluuciuTe HeCOOCTBEHHBIH HHTErPas ¢ 6ECKOHEYHBIMHU MpeaenaMu J = J — . B orsere
1+x
—00
1
YKQKUTE 3HAYEHHEe —J
T
2 dx

2. BelunciuTe HecoOCTBEHHBIH HHTErpall ¢ 6ECKOHEUHBIM npeieioM J = J. 1
rl+%°

3. Beaucnute HecoOOCTBEHHBIN HHTErpal ¢ OECKOHEYHBIM MIPEICIIOM

dx
= J.—z . B orBere ykaxure 3nauenue 4J .
- (B+X)

4. BorurcnuTe HECOOCTBEHHBIN HHTETPaJl ¢ 0ECKOHEUHBIM MPEAEIOM
o0
J‘ dx

—.
- XIn* x
5. Beruucnute HecoOCTBEHHBIN UHTErpai ¢ 6ECKOHEYHBIM MPEIeTIOM
o0

dx

— -
1 X
6. Beruucnure HeCOOCTBEHHBIN MHTErPAJl ¢ OECKOHEUYHBIM MTPEACIIOM
+oo
j 2dx

—
1 X
7. Beruucnute HECOOCTBEHHBIN MHTErPAJl ¢ OECKOHEUYHBIM MTPEACIIOM

o0
—X

J= Ie dx

8. Beruncinure HeCOOCTBEHHBII HUHTCIrpal € OCCKOHEYHBIM npeaciiom

J= JAefzde . B otBete ykaxure 3Hauenune 2J .

0
9. BBI‘{I/ICJ'II/ITC HECOOCTBEHHBIN MHTErpall OT HEOIPaHUUYEHHOHN (PyHKIMH

2
J= I . B oTBeTe ykakuTe 3HaueHne —J .
»\/l X 4

10. BBI‘II/ICJ'II/ITC HECOOCTBEHHBIN WHTErpal OT HEOTPAaHUUYEHHON QYHKINU
J= J‘ 2dX

11. BblqnanTe HECOOCTBEHHBIM MHTETrpaJl OT HEOTPaHUUEHHOU (pyHKUINN
1

] J' dx
5 VX

12. Beruucnure HeCOOCTBEHHBI HHTETpall OT HEOTPaHUUEHHOM (PyHKINN
1

_I 2dx
o ¥-x

0

13. BeruucnuTe HeCOOCTBEHHBII HHTETPAT OT HEOTPAaHNUYECHHON (PYHKIINU



f osxdx

0 Sln
14. BLIqI/ICJII/ITe HECOOCTBEHHBIN MHTETPaAI OT HEOTPAaHUUCHHOW (PYHKITUU

Xdx
J= I \/_ B orBete ykaxkuTe 3Hauenne 3J .

15. BBILII/ICJ'II/ITG HECOOCTBEHHBIN HHTErpailc OECKOHEUHBIM IpeacioM UHTCIPUPOBAHUA

¢ 2dx

J= J - - B oBete ykaxute 3Hauenne 3J .
) X+ X

3 cemecTp

Yucaosbie psaabl. Cymma psiga. IllpusHaku cXoauMocTH
1. HOHB?;YSICB OOHHUM M3 IIPU3HAKOB CXOAUMOCTH, y6eI[I/ITCCB B CXOAMMOCTHU YHUCJIOBOTO psaa

2 2 2 2
+ + +ot +
1x3 3x5 5x7 (2n—1ﬂ2n+1)

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

5 13 35 +2”+3"
6 36 216 A

Haitgure n 3anuimure ee cymMmy.
3. [lonb3ysch OHUM U3 TPU3HAKOB CXOJMMOCTH, YOEAUTECh B CXOJUMOCTH YHCIOBOTO Psijia

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

Haitgure n 3anumure ee cymMmy.
4. TTonb3ysch OTHUM U3 IPU3HAKOB CXOJUMOCTH, yOSAUTECh B CXOJUMOCTH YHCIOBOTO Psijia

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

Haitgure n 3anumure ee cymMmy.
5. [Tonb3ysichk OTHUM U3 TPU3HAKOB CXOAUMOCTH, YOSIUTECh B CXOJIUMOCTH YHCIOBOTO Psiaa

6
ﬁ+4><7+"'+(3n—2)(3n+1)+

Haiinure u 3anummre ee cymmy.
6. Haiinute u 3anummTe CyMMY YMCIIOBOTO psizia

1 9 27 3"
4+ —
2 36 216 6"
+:1.0

7. Halinute U 3anMIINTE CYMMY YMCIIOBOTO psjia

2 4 2"
1+§+—+_ﬁ——+m.

Sn

8. 3anummuTe MMOCJICAOBATCIIBHO HOMEPA BCCX CXOAAIIUXCA PAA0OB U3 YK CJIa IPUBCACHHBIX HUXKEC:

+...

+...



1)Zl+(;052n 2)Z§:+; )Z( )

9. 3anumuTe IMOCJICA0OBATCIIbHO HOMEPA BCEX CXOMAIINUXCA PSAA0B U3 YKCiia IIPUBEACHHBIX HUXKEC:

0 n 00 2 0
1 1+cos“n 2
DI LIS ) Y
n=1 n=1 n n=1 n
10 3al'II/IH_II/ITe IIOCJICOBATCIIBHO HOMepa BCECX CXOOAIINXCA pH,I[OB Hn3 yucliia HpI/IBeI[eHHBIX
HHIXKC:

© n © o
1 n+2 n
)Y (3] 23 293 2
n=1 n=1 n+ n=1
11. 3anumwure IMOCJICA0BATCIIBHO HOMEPA BCEX CXOMAMIUXCA PAAOB U3 YKCiia IPUBEACHHBIX
HINXCE:

)22 )ignS 3 3)Z( 1) smn

12. 3aHI/IHII/ITe II0CJIEIOBATEIbHO HOMEpA BCEX CXOIALIMXCS PAIOB U3 YMCIa IPUBEICHHBIX
HUDKE:

2n
1)23 Z)ZCOS n+7 3)er;]n
n=1

13 33.1'II/II_I_II/ITC IMMOCJICA0OBATCIIbHO HOMEPA BCCX CXOIAIMMNXCA pAAOB U3 YK Clla IIPUBCACHHBIX
HUWXKC:

1)2 2)23”+2 )Z()

14 38.1'II/IH_II/ITC IMOCJICAOBATCIIbHO HOMEpPA BCCX CXOIAIMNXCA pAAOB U3 YHClla ITPUBCACHHDBIX
HUWXKCE:

1)2%2%; z)in(x/n2 +2— n);3)2(?)2” .

15. 3anumuTe nocaen0BaTEIbHO HOMEPA BCEX CXOSIINXCS PAIOB U3 YKCiIa MPUBEACHHBIX
HIDKE!

©( 2 2
1)§(n—+1j ,

16. 3anumure MMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIINUXCA PAAOB U3 YK CJIa IPUBCACHHBIX
HUWXKE:

5+n,»

1)2 n+2 2)i 3)22n

17 3aHI/II_I_II/ITC IMMOCJICAOBATCIIBHO HOMCPA BCCX CXOAAIIUXCA PAA0OB U3 YHUCIIa TPUBCACHHBIX
HHWXKE:

“2n+3 &sinn+1 & 1
1) ,2) ;3)
Zﬂn—l nzzi n? Eni’/ﬁ

18. 3anmmuTe MOCIeI0BATEILHO HOMEPA BCEX CXOJISIINXCS PSAOB U3 YMCIIA TPUBEICHHBIX
HUXKE:




1)Zsm n+5 Z)Z_ 3)2 arctgnl
n=1

19 3aHI/IH_II/ITe IMOCJIICA0OBATCIIbHO HOMEPA BCEX CXOMAIINUXCA PAA0OB U3 YK CJia IIPUBEACHHBIX
HUWXKC:

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

20. 3aHI/ILHHTe II0CJIEIOBATEIIbHO HOMEpA BCEX CXOIALIMXCS PAIOB U3 YUCIa IIPUBEICHHBIX
HIDKE:

1)ZC°S3” 2)2 5 3)%(\/@ —n?).
n=1

CreneHHble psAabl M NPUOJIUKEHHbIE BLIYUCICHHUS 3HAYeHU I (PYHKIIUI U ompeleIeHHbIX
HHTErpajioB

1. CkoIbKO HY>KHO B3SITh WIEHOB psijia

2 n

X X X

Xl = — o+ — ..,
1 2 n!

. -1
4T00BI HaliTH yncio € = ¢ Tounoctsio 1o 0,017

2. CKOJIBKO HY>KHO B35ITh YWICHOB psijia
2 n
X X X
Xl = =+ — ..,
1 2 n!

. -1/2
yTOOBI HAUTH YKCIO € Y ¢ ToyHocTthkio j0 0,017

3. CKOABKO HY)XHO B34Th YWICHOB psaaa
2 n

X X
INA+X)=X———+...+ ()" -+ ...,

2 n
4T06B! HaliTH uncio IN2 ¢ TourocThIO 10 0,01?

4. CKOJBKO HY)KHO B3SITh WIECHOB psiia
3 2n-1
X X 1 X
sinX=—=——+..+(-)"1—+...
1 3 n-n1"

yro0bl HalTH ynciao SIN0.5 ¢ Tounoctsio 10 0,017

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

uTo0bI HaliTh yncio COS0.5 ¢ Tounocteio 10 0,01?¢ 6. Haiiure paguyc cXoquMOCTH

n
CTEIEHHOTO pAaa Z X
n=1



7. Haiinure paamyc CXOIMMOCTH CTEMEHHOTO psijia

8. Haiimute paguyc CXOIMMOCTH CTEIICHHOTO psijia

o
nzln"2

o0

n X
nzzin+1(2) '

[e¢]

. nyn
9. Haiimure paguyc cxoguMocti R crenennoro psaga E 3" X' . B oTBeTe yKaKHUTe 3HAUCHUE

3R.

10. Haitaute paguyc CXOAMMOCTH CTEIIEHHOTO psiaa

11. HaiinuTte paguyc cXOAUMOCTH CTETIEHHOTO psaja

12. HaiimuTe paguyc CXOIMMOCTH CTEIICHHOTO psijia

13. Haiigute paanyc cX0AMMOCTH CTEIIEHHOTO psijia

14. Haiinute paanyc cX0MMOCTH CTENIEHHOTO psiaa

15. Haiigute paanyc cXoMMOCTH CTEIIEHHOTO psaa

16. HaiiguTe paanyc cXOAUMOCTH CTEIIEHHOTO psiaa

17. Haitgure paanyc CXOJUMOCTH CTEIIEHHOTO psifa

n=1

$ (5"

2n
n=1 2

X -1
18. Ucnions3ys pasnoxenne Gyuakimn € B psyg Makimopena, BeIauciauTe npudiamkesao € ¢

tounocthio 1o A =0.01.

19. Uicnione3ys pasnoxenue Gyakuuu COSX B psax Maxnopena, BEMUCIUTE TPUOIHKEHHO

coSlc rounocteio o A =0.01.

20. Vicnons3ys Tabmunoe pasnoxenne Gyukmun (L1+ X)¥ B psx Maknopena, BerauciuTe

npubmmkerro 11 ¢ Tounocrsio mo A =0.001.

21. Ucnonb3ys Tabnuunoe pasioxenue Gpyakuun (1+ X)a B ps MaknopeHa, BBIYMCIINTE

HPUOJIMKEHHO x/s 30 ¢ Tounocteio 1o A =0.001.



22. Ucnonb3ys Tabnuunoe pasioxenne Gpyakuun (1+ X)a B psil MakiopeHa, BEIYHCIINTE

npuGmmkenno 84 ¢ Tounocteio 1o A =0.001.

23. PaznouB MOABIHTErPANBbHYIO (PYHKIHIO B psii MakiIoOpeHa, BBIYUCIUTE PUOIMKEHHO

1
2
-X
UHTErpal J- e dXc¢ rounoctsio 1o A =0.0001.
0
24. PaznouB MOABIHTErPANTBbHYIO (PYHKIUIO B psii MakjIopeHa, BBIYUCIUTE TPUOINKEHHO
05
dx
MHTETpal J 7 ¢ Tounocteio o A =0.001.
o 1+X

25. PaznouB MOABIHTErpANbHYIO (PYHKINIO B psii MakiIopeHa, BBIYUCIUTE PUOIMKEHHO
0.25

UHTErpa j |n(1+ \/;)dx ¢ roynocteio 1o A =0.001.
0

JIBOITHOI MHTErpaJ

1. Beruuciure 1BOMHON MHTErpaj

[ (x+5y)dxdy, D=1(xy)|0<x<10<y<l}:

2. Berauciute qBOMHON UHTETpaT

JJ0¢ +y? +2)dxdy, D={(x;y)[2<x<40<y<3}

3. BerunciauTe ABOMHOM MHTETpaT

ﬂ (X+Yy)dXdy, rme D —wmmoxkecTBO TOuEK TOCKOCTH, OrPaHUYEHHOE JIMHHUSAMU
D

2
y=X,y=X".
4. BerancnuTe IBOMHON MHTETpall

” Axydxdy, rie D —mHOMecTBO TOUEK MITOCKOCTH, OrPaHUYEHHOE NPSAMBIMU

D
Xx=1Ly=XYy=3X.
5. Beraucnute 1BoitHON MHTETpa

y—X
HZ dXdy,rne D —mHOXecTBO  ToueK  MIOCKOCTH, OrPaHUYEHHOE  MPSAMBIMU

D

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

6. Berauciute qBOWHON MHTETpa

I J. Xy dxdy , rae D —~MHOXeCTBO TOUEK IUIOCKOCTH, OTPAHUIEHHOE JIMHUSMU
D

y=0y=1-x%.

7. Beruucnute NIBOWHON WHTETPAIT:



jjx dXdy , TIC D —MHOKEeCTBO TOUYEK IJIOCKOCTH, OTPaHUYCHHOC JIMHUAMHA

D
2
X=-1LX=2,y=X+2,y=X".

8. Beraucnute qBOMHON MHTETpall, IEPEX0Is K MOJISIPHBIM KOOPAHMHATAM:

J= ﬂ(4x2 +4y2 +6)dxdy, e D=((x;y): x> +y*<1).
D

B orBere ykaxkure 3Ha4eHHE J / .
9. Beiuncnure ABOMHON MHTErpall, Iepexos K NOISPHBIM KOOPAUHATAM:!

J= ”(3\/X2 +y? = 2)dxdy, e D=((x;y): X +y> <4).
D

B oTBere ykaxute 3HaYeHUE J / .

[Ipuioskenusi IBOHOT0 HHTErpaia

1. Haﬁ,I[I/ITe CYMMY KOOpAUHAT HNEHTPA TAKECTU OAHOPOAHOI'O TPECYIrOJIbHHUKA, OTPAHUYCHHOT'O
MPAMBIMHU:

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

2. Berauciute opauHaTy Y, LEHTPa TKECTH OJHOPOIHOM MIIACTUHBI, 3aHUMAIOIIEH BEPXHIOO
MONOBHHY Kpyra: X° + y2 < 25,(y =0). B orere ykaxure snaucuue 7Y

3. Bblumciure opauHary Y, HeHTpa TSHKECTH OJHOPOIHOMN ILIACTHHBI, 3aHUMAIONIEN BEPXHIOKO
nomosmiy kpyra: X> + Y2 <9,(y >0). B orere ykaxure 3nauenne 7 Yo

4. BelumciuTe OpAMHATY Y| HEHTPA TSHKECTH OTHOPOIHON IUIACTUHBI, 3AHUMAONIEN BEPXHIOH
MOJIOBUHY KpyTa: X2 + y2 <4, (y 2> O) . B oTBEeTE YyKaXKUTE 3HAUEHHE 3n yO.

5. Beluncnure MOMEHT HHEPLIUH ‘]00 KBaJ[paTa co CTOPOHON @ =2 OTHOCHUTEILHO OCH,
IIPOXOAILEH Yepe3 ero BEpLINHY NEPIEHIUKYISPHO K INIOCKOCTH KBajpara. B oTeBere ykaxkure

sHaueHHe 3J 00 -
6. BerurcniuTe MOMEHT MHEPLUHU OJJHOPOAHOM MIaCTUHBI B JOpME MPSIMOYTOJIbHUKA,

OTrPaHUYECHHOTO MPSMBIMU X= O, X= 2, y = O, y = 3 OTHOCHUTENBHO Havanaa KOOpAUHAT.
7. BIUMCINTE MOMEHT HHEPIIUU ‘JOO OJIHOPOJIHOM TIUTACTUHBI B (pOpME IPSIMOYTOJIbHHKA,
OrpPaHUYECHHOTI'O NPSAMBIMHU X= O, X= 1, y= O, y= 2 OTHOCHUTEIILHO Hayajla KoopauHar. B

OTBCTC YKAXKXUTC 3HAUCHUC 3\] 00-

8. BbIYHCINTE MOMEHT HHEPIIUH OTHOCUTENBHO OcH X JUIst OJJHOPOIHOM IUTaCTHHBI B hopMe
TpeyronbHIKa, 00pazoBaHHOro npameivu X + Y = 2, X= 2, y= 2. IIpencraseTre yepTexK.

9. Beluncnure MOMEHT HHEPLIUH ‘]00 KBaJ[para co CTOPOHON @ =2 OTHOCHTEILHO OCH,
MPOXOJIAIIEH Yepe3 €ro BEPIIMHY MEPIEHAUKYIIIPHO K IUIOCKOCTH KBajpaTa. B oTBeTe ykaxure

3HAYCHUEC 3\] 00 -



KpuBoauneiinbiii naTerpai. ®opmysa I'puna (0 cBsI3U KPUBOJIUHEIHOTO H
JABOWHOI0 HHTErPaJIOB).

1. Ilpumensist popmyny ['puHa, BEIUMCINTE UHTETPAT

J= m_xzydx +Xy°dy 1o oxpysxuoctu C 1 X° + y> =4,
c

J/r.

mpoOeraeMoil MpOTHUB X0J1a YaCOBOM CTpeNKH. B oTBeTe 3anuimunTe

2. Halinure KpUBOJIMHENHBII HHTErpall OT BEKTOPHOIO IOJISA |E(X; y) BJIOJIb KPUBOM
L(t) B HAIIPaBJIEHUM BO3pacTaHus napamerpa L :
F(xy)=(y;x+y); Lix=t,y=t,0<t<1,
3. Haligute KpUBOJIMHEHHBIA HUHTErpan OT BEKTOPHOIO IOJIA F (X;¥) Bmoms
KpUBOHI L(t) B HampaBlIeHMH BO3pacTaHUs mapamerpa 1L: |E(X; y) = (X; y2) ;
L:x=t3y=t,0<t<1.

4. Haiinute KpUBOJMHEWHBIA HMHTErpajl OT BEKTOPHOI'O IOJIS |E(X; y) BJI0JIb
kpusoit.  L(1) B mampasnemnn Bospacramms mapamerpa  t: F(xy)=(Xy%);
L:x=t, y:tz,Ost <1.

5. Haiizmre KpuBOJNMHEHHBIH wHTerpan or BektopHoro moms F(X;Y) Bmoms
KpUBOU L(t) B HAIIPaBJIEHUM BO3pacTaHus napamerpa L :

FOcy)=(y;x+Yy);L:x=t y=t,0<t<1.

6. Halimure KpUBOIMHEHHBIA HMHTErpal OT BEKTOPHOIO IIOJIA F(X; y) BJI0JIb

KpUBOU L(t) B HaNpaBIEHMU BO3pACTaHMs mapamerpa L: IE(X; y) =(X; y2);

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

7. BeluncnuTe KpUBOJIMHEWHBINH HHTErpa
J' 2xydx — x°dy
Loa

BJIOJIb IPAMOM LOA , BBIXOJIAILEH U3 Havajaa KOOpAUHAT O (0; 0) ¥ 3aKaHYMBAIOIIEHCS

B TOYKE A(Z;l) .

8. BerumncnuTe KpUBOJIUHEWHBIH HHTETpaT
j 2xydx — x*dy
Loa

BJI0JIb 1apaloJIbl LOA , OCBIO CHMMETPHUH KOTOpOU siBigeTcs 0,



BBIXOJIAIIEH U3 Hadajga KOOPAUHAT O (0; 0) M 3aKaHYMBAIOIIEHCS B TOUKE A(Z;l) .

9. BeruncianTe KpUBOJIMHEHHBIN HHTETpaT
J. 2xydx — x*dy
Loa

BJI0JIb N1apa00JIbI |_3 , OCBIO CUMMETpHH KoTopoi siBnstercs OX,

BBIXO,I[HHICI;'I M3 Ha4Yajia KOOpaAuHaT O (O, O) M 3aKaHYHMBAIOIICHCS B TOUKE A(2,1) .

10. Beruncnure KpUBOJIUHEHHBIN HHTETPa
J' 2xydx — x°dy
Loa

BJI0JIb JIOMAHOH L4 = LOBA , (tme B(Z; 0) )’

BBIXO,I[HH_Ieﬁ M3 Ha4dYajla KOOpaAuHaT O (O, O) u SaKquHBaIOHleﬁCH B TOYKC A(Z,l) .

11. BeryrciuTe KPUBOJUHCHHBINA HHTETPAJI
J. 2xydx — x>dy
Loa

BJIOJIb JIOMAHOM L5 = LOCA , (tme C (O;l)),

BBIXOASALIEN U3 HAaYaia KOOPAUHAT 0(0; 0) 1 3aKaHYUBAIOIIEHCS B TOUYKE A(Z;l) )

12. Beruucnure KpUBOJIMHEHHBIA HHTETPaT
j 2xydx + x*dy

Loa
BJIOJIb PA3JIMYHBIX MyTeH (CM. IPEbI Iy IPUMED), BEIXOASIIMX U3 Hayaa

KoopJ:[HHaTO(O; 0) M 3aKaHYUBAIOIINXCS B TOUKE A(Z;l) :

a) MpsIMOi L1 = LOA;
0) nmapaboJibl |_2 , OCBI0 CUMMETPUHN KOTOPOM SIBIISETCS 0 Y;

B) 1apaboIIbI Lg, OCBbIO CUMMETpHUH KoTopoi siBnstieTcst 0X;
T') JIOMaHOM L4 = LOBA , TIIe B(Z;O) :
1) TOMaHOM L5 = LOCA , TIIe C(O;l).

Bomnpocs! /151 NOATOTOBKH K IK3aMeHY
IlepBblii cemecTp
1. OCHOBHBIE TIOHSITHS ¥ CHMBOJIBI H3 TEOPUH MHOKECTB.
2. Omnepanuu HajJ MHOKECTBAMHU.
3. [TonsiTue GyHKUIMN.



4. Cynepnosunus ¢pynkuuit. ToxxaecTBeHHas U oopaTHas GpyHkuuu. Cymma u
npowusBeneHre AByx Gynkiuit. 'paduk GyHKIIMKU HA KOOPIUHATHOMN TIIIOCKOCTH.

S. Knaccudukarnus GyHkiuii.

6. AKcHOMaTHKa MHOXECTBA JCHCTBUTEIBHBIX YUCET U HEKOTOPBIC CIEIACTBUS U3
Heé.

7. OrpaHrYeHHBIC U HEOTPAaHUYEHHBIC YHMCIIOBbIC MHOXKECTBA. HanMeHbImii 1
HaI/I6OJIbH_II/1ﬁ 3JICMCHTHBI YN CJIOBOT'O MHOKCCTBA.

8. [TonsiTre ynciIOBOM TOCHIEeOBAaTENBbHOCTH. Kitaccuukamus 9ucioBbIX
MMOCJICIOBATEILHOCTEIA.

9. Apudmerndeckue 1SUCTBUS HAJl YUCITOBBIMH TOCIEOBATEIIBHOCTSIMH.

10. BeckoneuHo Maiibie U OOJIBIINE YHUCIOBLIC IIOCIEA0BATEILHOCTH, UX CBOMCTBA.

11. [TonsTHE TIpEACIIa YUCIOBOM MOCIIEIOBATEILHOCTH, TP PABHOCHIIBHBIX

omnpeaciicHud npceacia, ux CUMBOJIMYCCKAA 3allUCh. CXOI[HH_[I/IGCH " pacxoaduunecsd
IIOCJICA0BATCIBHOCTHU.

12. CBolicTBa CXOASILINXCS YUCIOBBIX MOCIEA0BATEIBHOCTEN.

13. CX0IMMOCTb U PacX0AUMOCTbh MOHOTOHHBIX IIOCIIEJOBATEIILHOCTEH.

14. CX0IMMOCTb U PacX0JIMMOCTb I1OCIIEJOBATEIbHOCTEH.

15. JIMCKpEeTHBII BapHaHT IEPBOrO 3aMeYaTeJIbHOTO Mpejiea:

lim s.in7t/7Z =1.
N—>+o0 n n
n
16. JIMCKpEeTHBIN BapuaHT BTOPOTO 3aMEUYaTeIbHOTO IIpeaea: nlim 1+ E =€
—>+0

17. [TonsTue o pynnamenTansHOM nocnenoarenbHoctu. Kpurepuii Komu.

18. Heomnpenenénnocti. OCHOBHBIE IPUEMBI BBIYUCICHHS MTPEIEIIOB.

19. [TocnenoBaTenbHOCTh BIOXKEHHBIX OTPE3KOB, TEOPEMA O CYIIECTBOBAHUU
€IMHCTBEHHOU

TOYKH, IPUHAJUIEKALLIEH BCEM OTpE3KaM.

20. Beckoneuno maineie u Oonpime pyHkuuu B Touke. [lpeaen pyHkuu B ToUuke,
onpenenenus no Koy, o I'eliHe 1 uX paBHOCHIIBHOCTb.

21. OcHOBHBIE CBOMCTBA Ipeiesia. 3aMeHa MEPEMEHHON MTPU BBIYUCIICHUHU TIPEICIIOB.

22. Kpurepunii Komm.

23. [Ipenenasl MOHOTOHHBIX (DYHKIIUH.

24, IlepBslii 3aMevaTENbHBIN IPEAEI.

25. Bropoii 3aMeuaTenbHbIi Mpeed.

26. OnnocropoHHue npeaensl. HenpepblBHOCTh GYHKINU B TOUKe. TOUKH pa3pbiBa
NIEPBOTO U BTOPOTO THIIOB.

217. HenpepsiBHOCTB cioxHON GyHKIMU. CyliecTBOBaHNUE 0OpaTHON QyHKIUH, €&
HETPEPHIBHOCTh U MOHOTOHHOCTb.

28. JlokasnbHbIe U TT100alIbHbIE CBOMCTBA HENPEPHIBHBIX (PYHKIUI.

29. HenpepriBHOCTE 351eMEHTapHBIX QYHKIUH.

30. IToka3zaTenbHasi, CTeNEHHas, MOKa3aTeIbHO-CTENIEHHAs U JlorapudMudeckas
(GYHKIHIH.

31. Tpuronomerpuueckue 1 oOpaTHbele TpuroHoMeTpuieckue pynkuuu. [lepsolit u
BTOPOH 3aMeuaTeNbHbIC TIPE/ICbI.

32. CpaBHenue QpyHKIMI. DKBUBaJIEHTHbIE (QYHKIIMU B ToUke. Tabnuia
IKBUBAJICHTHBIX OECKOHEYHO MaJBIX U €€ MPUMEHEHHE TIPY BBIYHCIICHUN TIPEIETIOB.

33. ACHMIITOTSHI.

34. [IpousBonnas ¢pyHkuu. /IBe 3agaun, NpUBOAIINE K MOHATHIO TPOU3BOAHOM.

Ornpenenenre MpoU3BOJHOM, €€ TEOMETPUUECKUI 1 MEXaHUUECKHUI CMBICI.
35. Huddepenunan pynkuuu. AuddepeHurpyeMoctb GyHKINU, KpUTEPUi
T pepeHIPyEeMOCTH.



36. CBoiicTBa IpPOM3BOIHOM.

37. [Tpou3BoHBIE OT CIOXKHOM M 0OpaTHOU pyHKIMH. [Ipon3BOAHBIE OT OOPATHBIX
TPUTOHOMETPUYECKHUX (DYHKITHIA.

38. IM'unepOonuueckue GYHKIUHA U UX TIPOU3BOIHBIE.

39. [TpousBoaHbie U MU GEpeHIaIbl BBICIIMX TOPSIKOB.

40. Teopemsbl 0 mudpepeHrpyemMbIX QYHKITUAX.

41. [TpaBuna JlonuTansg v UX MPUMEHEHHS IPU BEIYUCICHUH MTPEEIIOB.

42. [TonmuHoM 1 popmyna Telnopa. PaznoxeHue s5ieMeHTapHbIX QPYHKIUH 110
dopmyne Teitnopa.

43. MOHOTOHHOCTH (DYHKITHIA.

44, CranuoHapHbIe M KpUTHYECKUE TOUKU (GyHKIMU. JIoKambHbIE U TTT00AIbHBIC
SKCTpeMyMbI QyHKIIUNA. OTnipeaeeHus.

45, Heo6xoanMoe ycioBre CyIiecTBOBaHUS TOYKH JIOKAIBHOTO AKCTpEeMyMa
GyHKIIHH.

46. JlocTaTouHbIE YCIOBUS CYIIECTBOBAHUS TOUYKH JIOKAJIBHOT'O SKCTPEMyMa
GyHKIIHH.

47. Anroputm uccnenoBaHus QYHKIMH Ha JIOKAJTBHBINA SKCTPEMYM IPH TOMOIIN
MIPOU3BOTHOM MEPBOTO MOPSIKA.

48. Anroputm uccnenoBaHus QYHKIMH Ha JIOKATBHBINA SKCTPEMYM IMPH TOMOIIN
MIPOU3BOTHON BTOPOTO MOPSAKA.

49, BbInyKJ10CTh ¥ BOTHYTOCTD (DYHKLIHH.

50. AnroputMm o0uiero uccienoBanus GyHKIUU U IOCTpoeHHe e€ rpaduka.

Bropoii cemecTp

1. ApudmeTndeckoe IpocTpancTso R".

2. OyHKIIMY MHOTUX NIepeMeHHbIX. | paduk GyHKIMM ABYX MepeMeHHBIX.

3. [Tpenen uncnoBsix nocneaoBatensHocTel. [Ipenen pyHkuuu B Touke U ero
CBOMCTBA.

4. HenpepbIBHOCTD (PyHKIMM B TOUKE, €€ CBONWCTBA.

S. CBoiicTBa HEMPEPHIBHBIX (DYHKIIMIA B KOMITAKTE.

6. [Tpupaiienus, yacTHbIE IPOU3BOAHbIE U AU depeHnal.

1. Kpurepuit audpdepenurpyeMocTu.

8. [Tpon3BoiHas 1O HAMIPABIEHUIO U IPaJueHT. | eoMeTpUUYEeCK il CMBICIT YaCTHBIX
TIPOM3BOJIHBIX.

9. KacarenbHast I10CKOCTh K TOBEPXHOCTH.

10.  Hopwmamnb K MOBEPXHOCTH.

11.  JTuddepeHuupoBaHue CI0XHON QyHKIMH.

12.  YacrtHble mpou3BOAHBIC U TU(GEPEHINATBI BBICIIHX TTOPSIKOB.

13.  ®opwmyna Teitnopa.
14.  HesBHble QyHKIUY.

15.  KsagpaTtuunas ¢opma Broporo auddepennunana: marpuna I'ecce u eé
OIPEIEIIUTENb.

16.  Heob6xonumoe ycioBUe CyIIECTBOBAHUS TOUKH JOKAIBHOTO SKCTPEMYyMa.

17.  Kpurnyeckue u cTalluOHApHBIE TOUKHU (PYHKIIMH MHOTUX IT€PEMEHHBIX.

18.  Jlocrarounsie ycinoBus. Kputepuit CunbBectpa.

19. VYcnosnelii 3kcTpemyM. Oynknunsa Jlarpanxka.

20.  I'moGayibHBIN SKCTpEMYM (PYHKIUU B KOMIIAKTE.

21.  TlepBooOpa3Hast GyHKIHS U €€ CBOWCTBA.

22. HeomnpenenéHubiil HHTErpa U €ro CBOMCTBA.

23.  Meroa MOACTaHOBKA B HEONPEACIEHHOM HHTETpaJIe.

24.  Meroa 3aMeHbl IEPEMEHHOI B HEOTIpeIeIEHHOM UHTETrpae.

25. Merton 1o 4acTsiIM B HEONPEACIEHHOM UHTETpale.



26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

WHTerpupoBaHue panuoHaIbHBIX Jpo0eit.

HNHTerpupoBanne MPOCTEHINX UPPAMMOHATBHBIX (DYHKITH.
WuTerpupoBaHe MpOCTEUIINX TPUTOHOMETPHUUECKUX (DYHKIIUHA.
OnpenenéHHblii HHTErpall .

JlocTatouyHble yCIOBHS CYIIECTBOBAHMS ONPEIAECICHHOIO UHTETpaa.
Teopema o cpeiHEM U €€ IPUMEHEHHUS.

CBolicTBa onpeaenéHHOro HHTerpaia.

®opmyna Herorona-JleiOnuiia.

Meroz noacTaHOBKA B ONPEACIEHHOM HUHTETpaJIE.

Merton 3aMeHbI IEPEMEHHOM B OIIPENEIEHHOM UHTETpase.

Meroz 1o 4acTsM B OIPEIEIEHHOM UHTETpase.

HecoOcTBeHHbIE HHTETPAIBIL.

I'eomeTpuyeckre MPUMEHEHHUs OIIPENEIEHHOIO HHTErpalla: JUIMHA YT H.
['eomeTpuyeckre NpUMEHEHHUsI ONPEAEIEHHOIO NHTErpalia: MJIoMmalb

KPUBOJIMHEHHOMN TpPaIlCLUH.

40.
41.

['eomeTpuyeckue nNpuMeHeHus ONpeIeEHHOr0 HHTerpaia: 00bEM Tena.
['eomeTpuyeckue MpUMEHEHUsI ONPEACIEHHOT0 HHTErpasia; MJI0Ia b

MMOBCPXHOCTH BPAILICHHA.

42.

dusnueckue MMPUMCHCHUA OHpCI{GJ’IéHHOI‘O HUHTCrpaga: BBIYUCICHUC ITYTH,

HpOﬁI{CHHOFO TCJIOM, ABWXKYHICTOCS C nepeMeHHoﬁ CKOPOCTBIO.

43.

®uznyeckue NPUMEHEHHs ONpeIeIEHHOIO HHTErpasla: BEIUMCIEHUE PadOThI

nepeMeHHoﬁ CHIIBI.

44,

dusnueckue MMPUMCHCHUA OHpCI{GJ’IéHHOI‘O HHTCrpaga: BBIYMCICHUEC KOOPANHAT

LEHTpa TSHKECTU KPUBOIA.

0.
1.

RRooo~NoO~wNE

-
N

13.
14.
15.
16.
17.
18.

Tpernii cemecTp
OcCHOBHBIE TIOHATHSA O YUCIIOBBIX PsIax.
IIpu3Hak cpaBHEHUS VIS TOJOKUTEIBHBIX PAIOB.
[Tpusnak [lanamOepa Ass MON0XKUTENIBHBIX PAIOB.
ITpu3nak Komm 1iis OJI0KUTENBHBIX PSIIOB.
MHTerpaibHbIi NPU3HAK CXOIUMOCTH JUIS TTOJIOKUTEIbHBIX PSIOB.
[Tpuznak JleiOHuMIIa 7151 3HAKOUEPEAYIOMUXCS PSAIOB.
[Tpusznak AGens 1715l TPOU3BOJIBHBIX YUCIIOBBIX PSJIOB.
OcHoOBHBIE IOHATHA O PYHKIIMOHAIBHBIX MTOCIIE0BATEIHHOCTSIX.
OcCHOBHBIE IOHATHS O PYHKIMOHAIBHBIX psIax.
Teopema Beiilepmtpacca o paBHOMEpHON CXOAUMOCTH (YHKIIMOHAIBLHOTO Psija.
Teopema AGens 0 CXOIMMOCTH CTETIEHHOTO Psizia.
Pannyc u mHTEpBAN CXOAUMOCTH CTEIIEHHOTO PsA.
Psan Teunnopa.
Psin ®@ypoe (oO1ue nousaTus).
JIBOMHOM MHTETpAa, €ro ONpEACIICHUE U CBOWCTBA.
CaeneHue A1BOMHOTO UHTErpaja K IOBTOPHOMY.
JIBOMIHOM MHTETpaj B NOJSPHBIX KOOPAUHATAX.
I'eomeTpryeckre NpUIIOKEHUs IBOWHOIO MHTErPaJla: BEIYMCIICHHUE TUIOIIAIH

TUIOCKOUN (UTYPHI.

19.
MIOBEPXHOCTH.

20.

21.

FeOMeTpI/I'-IeCKI/Ie IMPUIIOXKCHUA HBOﬁHOFO HHTErpaia: BBIYUMCICHUC TIOMaan

['eomeTpryeckue NpuIoKeHUs ABOMHOTO UHTErpaja: BIYUCIeHnEe 00bEMa.
dusnuecKkue IpUIOKEHU ABOMHOIO UHTETpaa: BBIYUCIEHUE MACChI INIACTUHBI

HepeMeHHOI\/’I IJIOTHOCTHU, KOOPAWHATEI HEHTPA TAXKECTU U MOMCHTOB MHCPIHUHU ITJTACTUHBI.

22.

TpolHOM UHTErpall, €ro ONpPeAeICHUE U CBOMCTBA.



23.

['eomeTpuueckre U GpU3NUECKUE MPUIIOKEHHUS TPOHHOTO HHTErpaia: BEIYMCICHHUE

00BéMa TEJ1a, BBIYUCIICHHUEC MACChI TE€J1a nepeMeHHoﬁ IIJIOTHOCTH, KOOPAWHATHI LICHTPA TAXKECTHU U
MOMCHTOB MHCPIUU TCJIA.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

Cxansgpnoe nose. [IpuMepbl CKalsipHBIX MOJICH.

JIuHuY 1 TOBEPXHOCTH YPOBHS CKAJISIPHOTO TOJIS.

BekropHoe nose. [Ipumepsl CKamapHbIX MOJEH. .

BekTop QyHKIMS CKAISIPHOTO apryMEHTa, IIPUMEPEI.

[Ipenen u HENPEPHIBHOCTH BEKTOP (DYHKIUU.

JInHelHbI UHTErpaj B BEKTOPHOM I10JI€, €T0 CBOMCTBA.

Bbluncrenre TMHEHHOr0 HHTErpaa.

HezaBucumocTs TUHEHHOTO UHTErpajia OT MMyTH UHTETPUPOBAHUS.
®opmyna ['puHa (0 CBSI3U ABOMHOTO M KPUBOJIMHEHHOTO MHTETPAJIOB).
Omneparops! ['amunbrona u Jlamnac
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