OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/XKETHOE OGPA30OBATEJIBHOE
YUYPEXJIEHHWE NHKJIFO3NMBHOI'O BBICIIEI'O OBPA3OBAHNA

«MOCKOBCKHUHN I'OCYJAPCTBEHHbLIA T'YMAHUTAPHO
3KOHOMHWYECKHN YHUBEPCUTET»

®axynbrer [IpukiiagHoil MaTeMaTUKU U HHPOPMATUKHU
Kadenpa MHpopmMaiMOHHBIX TEXHOJIOTUHN U MIPUKIIAJTHON MaTEMaTUKU

.5

kx 4 JOKYMEHT NOANMUCAH

?q% SNEKTPOHHOW NOAMUCHIO ((yTBeI))KHaI'O)>
Ceprudukar: 041CDIB1001CAF77894D606F5FA79EBIEY 3 aB. Ka—(l) G,HPOI/I @77’6}7//‘

Bnapeneu: Caxapuyk Enena CepreesHa

[eiictButeneH: ¢ 26.09.2022 po 26.09.2023 ((26)) aBl"VCTa 20 1 9 l".

®OH/1 OLIEHOYHbLIX CPEJCTB
MO JNCHOUTIJINHE

«MareMaTUUYECKUN aHATU3Y

oOpa3oBarenbHas MporpaMma HarpaBIeHHUs MOTOTOBKH
01.03.02 "ITpuxnangnas MmaTemaTika u uHbpopmaTika"
b1.0.04 «/lucumrmiuuel (MOYJH)», 00s3aTEIbHAS YaCTh

[Tpodunb moATOTOBKH
BrraucnurenbHas MaTeMaTHKa U HH(OOPMAIIMOHHBIC TEXHOJIOTHH

KBanudukanus (creneHp) BbITYCKHUKA
bakanasp

®dopma oOydeHus: OUHas

Kypc 1,2 cemectp 1,2,3

MockBa
2019



Cocrasureins: MI'TOY. nmpodeccop kadenpsl BHGoOpMaMOHHBIX TEXHOJIOTUI U IIPUKIATHON
MAaTEMATHKU

MecTo paboTbl, 3aHMMaeMasn AOKHOCTb

NS4 ) 7
thy,éo‘w KanpivoB B.A. «21» aBrycra 2019 .

MOJIUCH ©.1.0. Hata

Penenzent: MITOY, noueHt kabenpsl MHGOpMAIMOHHBIX TEXHOJIOTUN U IPUKIATHON
MaTEMaTHKU

MECTO pa60T1>1, 3aHuMacMas JOJKHOCTh

A X Axmenos P.D. «22» aBrycra 2019 r.
MO THCE D.1.0. JaTa
CormacoBaHo:

IIpeocmasumens pabomoodamens uiu 0o6vedurneHus pabomooameneu

HayuHbli corpyaauka, PI'BY 'HII denepanpHblii MEAUIIMHCKHN OModHU3NYECKU IEHTP UMEHH
A.W. bypaassga ®PMBA Poccuu

(IOMKHOCTH, MECTO PabOTHI)

/@// Bacunbes E.B.  «26» asrycta 2019r.

MOJIKCH D.1.0. Jlara

I[OHOJ'IHCHI/I?[ 1 N3MCHCHU S, BHCCCHHBIC B (1)0HI[ OLCHOYHBIX CPCACTB, YTBCPIKIACHBI HAa 3aCCIaHNN

kadeapsl )
POTOKOI Ne OT« ___ » 20 T
3aBenyrouuii kageapoit [ ®.1N.0/

I[OHOJ'IHCHI/I?[ 1 U3MCHCHUS, BHCCCHHBIC B (1)OHI[ OIICHOYHBIX CPEACTB, YTBCPIKACHLI HA 3aCCAaHNN

Kadeapsl :
TPOTOKOJT Ne OT & » 20 1.
3aBenyromuii kageapoit [ ®.1N.0/

I[OHOJ'IHCHI/ISI 1 U3BMCHCHUS, BHCCCHHBIC B (I)OH,I[ OIICHOYHBIX CPCACTB, YTBCPIKACHBI Ha 3aCCAaHNN

Kadenpsl )

IpOTOKOJI Ne OT«____ » 20 r.

3aBenyromuii kadeapoit [ ®UN.0/




=

Conepxanue

[TaciopT (POHIA OLIEHOUHBIX CPEMCTB. .. ueeneenteneenententeneenenennennennenenns
IIepeUeHDb OLIEHOUHBIX CPEICTB. ... e ueeutentententeeneeneenne ettt ennenneennennens
Omnwucanue nokaszarenen u KpUTEPUEB OLICHUBaHUS
KOMIIETEHLIUHN. .......o... ...

MeToauueckre MaTepuaibl, ONPEACISIONINEe MTPOUESAYPHl OLECHUBAHUS
pe3ynbTaTOB  OOy4YeHUs, XapaKTepH3YyIOIIUX JTanbl  (OPMUPOBAHUA
KOMIIETEHLHUH. . . . ......

Martepuansl AJis TPOBENEHUS TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUYHOU
ATTECTALIMM . . .. e euteetente et et e et et e et et e et e et et e et e et et et eaeeeeaen



1. HACHOPT ®OHAA OINEHOYHBIX CPEJICTB

110 AU CLHUIITIMHE «MaTtemMaTuyeCKHi aHaIN3

O1lCHOYHBIE CPENCTBA COCTABISIIOTCS B COOTBETCTBUM C paboyeil mporpammon
JTUCIUIUTMHBI U MIPEICTABISAIOT CO00M COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTePUAIOB
(TumoBBIe 3amaun (3aJaHusA), KOHTPOJbHBIC PadOTHI, TECTHl W Jp.), NMPEAHA3HAYEHHBIX IS
M3MEpEHUS YPOBHSI IOCTHKEHUS 00yUYaIOITMMHUCS YCTAaHOBICHHBIX PE3yIhbTaTOB O0yUCHUSI.

OrneHOYHBIE  CpeICTBa

HCIIOJIB3YIOTCA  IIPpU  MPOBECACHHHN  TCKYIIECTO  KOHTPOJIA

YCIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTallu.

Tabmuua 1 - [lepeuens koMneTeHInH, HOPMUPYEMBIX B IIPOLIECCE OCBOCHHS TUCIUTUTUHEI

Kon u conepxanue

HJIaHI/IpyeMBIe PE3YyIbTaThl O6y‘IeHI/I${ 10 JUCIUITIIMHE

KOMIICTCHITHH (MOAYJTI0), XapaKTepU3YIOIIHE dTanbl (POPMUPOBAHUS
KOMIIETEHIINI
OIIK-1. Cnocoben npumensts | OIIK-1.1. 3Haer OCHOBBI MaTE€MAaTHKH, bu3uKH,

dbyHIaMEHTAIbHBIC 3HaHUS,
MOJTy4YeHHbBIE B obnactu
MareMaThuyeckux ©u  (Wiun)

BBIYHCITUTEILHON TEXHUKHU M TPOTPAMMUPOBAHHSL.
OIIK-1.2. YmMmeer pemarb CTaHIapTHbIE NPOQPECCHOHATbHBIC
3a7a9u c MIPUMCHCHHEM €CTECTBCHHOHAYYHBIX "

€CTECTBEHHBIX HayK, U | OOLIENH)XEHEPHBIX 3HAHUI, METOJJOB MaTEMAaTHUECKOTO aHAIIN3a

UCTIOJIb30BaTh 179 B | ¥ MOJCITUPOBAHMS.

npodeccuoHaIbHON OIIK-1.3.  Biageer  HaBbIKAMM  TEOPETHYECKOTO U

NEeSITETTHHOCTH. AKCIEPUMEHTAIBHOTO UCCIICIOBaHHS 00BEKTOB
npoeCCHOHATILHOMN 1€ TEIbHOCTH.

I1K-2. Cnoco0OeH noHUMaTh, [1K-2.1. 3Haer  OCHOBHbIE  TEOpeMbl U  (OPMYJIBI

COBEpPILIEHCTBOBATh U MaTeMaTH4eCKOTo aHanu3a, TreOMETpHH, JTUCKPETHOMN

IIPUMEHATH COBPEMEHHBIN
MaTeMaTUYECKUH armapar

MaTeMaTukH, IudQepeHnanbHbIX YpaBHEHHH, TEOPETHUYECKHUX
OCHOB WMH()OPMATHUKH, YHCICHHBIX METOOB, (DYHKIIMOHAIEHOTO
aHam3a.

[1K-2.2. YMeeT TpHUMEHSATH OCHOBHBIC TEOPEMbl W (HOPMYIIBI
MaTeMaTHIECKOTO aHaJM3a, TCOMETPHUH, JTUCKPETHOMN
MaTeMaTukH, NudQepeHnanbHbIX YpaBHEHUN, TEOPETHUECKUX
OCHOB MH()OPMATHUKH, YUCTICHHBIX METOJIOB.

[IK-2.3. Bnageer wmerogamu, TNpuUeMaMH, aIrOpUTMaMu U
crocobamMu TPUMEHEHHUS COBPEMEHHOTO MaTeMaTHYeCKOTO
ammapara JUisl pelieHust 3amad mpodeccHoHaNbHOMI
JESITEIIbHOCTH.

KoHeuHsIMH pe3yibTaTaMM OCBOCHHS JUCIHMIUIMHBI  SBJSIIOTCS  COPMHUPOBAHHBIE
KOTHUTHBHBIE JIECKPUIITOPHI
komnereHIsIM. DopMupoBaHue AECKPUNTOPOB MPOUCXOAUT B TEUYEHHE BCErO CEMecTpa
[0 JTalmaM B paMKaX KOHTAKTHOM pa0oThl, BKIIIOYAIONICH pa3iW4HBIC BHUIBl 3aHATHN W
CaMOCTOSITENTbHONW palOoThl, ¢ MPUMEHEHHEM pa3IM4YHbBIX (GopM U MeTomoB  OOy4deHHS

(Tabu.

«BHATb», «YMECTb», «BJIAACTb», PACIUCAHHBIC II0 OTACIIBHBIM

2).




Tabmuua 2 - ®opMupoBaHHe KOMIIETEHIIMN B MPOLIECCE U3YUEHHS TUCIIUIUIHHBIL:

1 cemectp
Kon YpoBeHb Nuaukaropel JIocTwkeHus | Bun  yueOHBIX 3aHsTHIAL, Kontponupyembie pazgenst U TeMbl | OUEHOYHBIE CPECTBA,
KOMIIETEHIIMH | OCBOEHHS KOMIIETEHIINHI paboThl, GOPMBI U METOTBI JIMCHUTITAHBE UCIIONBb3yEMBIE IS
KOMIIETEHIUI 0o0y4eHus, OLIEHKHU YpOBHS
CIIOCOOCTBYIOLIME c(OpMHPOBAHHOCTH
(hopMHUPOBAHHIO 5 KOMIIETEHITNH "
pa3BUTHIO KOMTIETCHITHIA
OIIK-1 3Haer
Henocraroun | OIIK-1.1 He 3naem JlexumonHble u | Pasgen 1. MuoxectBa u (QyHKiuu. | Texkymmii KOHTPOIb —
bIil YPOBEHB OCHOBHblEe Kame2opuu u MPaKTUYECKHE 3aHATHSA, | AKCHOMaTHKa MHOXXECTBA | YCTHBIN ompoc,
cneyughuKy ux nNOHUMAanus 6 CcaMOCTOSITENIbHAs pabota | nefCTBUTENBHBIX YHCE pa3HOYpPOBHEBBIE
mamemamuyeckom ananiu3e 00yuaromuxcsl, NOArOTOBKa U | Pasnen 2. UYuciosble | 3a1a41, KOJUIOKBUYM.
claqa IPOMEXKYTOUHOH | 110ci1e10BATEIFHOCTH
aTTeCTalliy. Pasmen 3. Ilpemen W HENPEpHIBHOCTH
bazosbIit OIIK-1.1 Yacmuuno 3naem | JIeKIIMOHHBIE M| dynkumit
YpOBEHB OCHOBHble  Kamezopuu U | TPAKTUUECKHE 3aHATHSA, | Pazren 4. TindbepermmansHoe
cneyuuky ux NOHUMAHUSL 8 | CAMOCTOATENbHAs pabora e — byHKIIH OIHOTO
mamemamuuyecKkom aHaiuse 00y4Jaromuxcs, NoAroToBKa I/Iv TePEMEHHOTO
craqa MIPOMEXYTOYHOMH
ATTECTALIIH, Pasmen 5. OoOmiee _MceresioBanme
Cpennuii OIIK-1.1 3naem ocnoenwvie | JIeKUMOHHBIE )54 (yrxmn 1 mocTpoenue € rpaduka
YpOBEHB Kamezopuu u cneyugpuky ux | MIpaKTHUECKUE 3aHATHS,
NOHUMAHUA 6 | CAaMOCTOATCIbHAA pa60Ta

mamemamudecCKom anaiuze

00yJaronmxcsi, MOATOTOBKA U

! NleKuMOHHbIe 3aHATUA, NPaKTMUYeCKue 3aHATUA, NabopaTopHble 3aHATUA, camocToATeNnbHas paboTa...
2 Heo6X0AMMO YKa3aTb aKTUBHbIE U MHTEPAKTUBHbIE METOAbI 0ByUYeHMs (Hanpumep, MHTEPaKTUBHaA NeKkums, paboTa B MasibiX rpynnax, MeToAbl MO3roBoro Wwrypma v T.4.),
cnocobCTByoLME Pa3BUTUIO Y 06YHAIOLWMXCA HABbIKOB KOMaHAHOM paboTbl, MEXIMYHOCTHON KOMMYHUKALUKN, NPUHATUA PeLleHnid, IMAEePCKMX KayecTs.
3 HaumeHoBaHue Tembl (pasgena) 6epetca us paboueli NPorpaMmmbl AUCLMNAUHDI.
4 OueHoYHOEe CpeacTBO A0MKHO BbIBMPATLCA C YYETOM 3aN1aHMPOBaHHbIX PE3Y/bTaTOB OCBOEHUA ANCLMNAMHbI, Hanpumep:
«3HaTb» — cobecegoBaHMe, KONIOKBUYM, TECT...
«YMeTb», «BnaseTb» — UHAMBUAYANbHbIA UM TPYNNOBOM NPOEKT, Kelc-3a4a4a, Aenosas (ponesas)

urpa, noptdoauo...




clava IIPOMEKYTOUHON
aTTECTAIUU.
Bricokuit OIIK-1.1. B cosepwerncmese | JIGKINOHHBIC U
YPOBEHb 3HAem OCHOBHble Kamezopuu | IPAKTUYECKUE 3aHATHSA,
U cneyughuky ux noOHUMAaHus @ | CaMOCTOATENbHAs pabota
MamemamuyecKkom anaiuse 00y4arOUMXCsl, MOArOTOBKA U
craqa IPOMEXYTOYHON
aTTECTALUH.
YmMmeer
bazoBblit OIIK-1.2. JlexumonHble u | Pasgen 1. MuoxectBa u (QyHkiuu. | Tekymmii KOHTPOIb —
YPOBEHb HcnpiThIBaC€T ~ 3aTpyAHEHUS | MPAKTUYCCKUE 3aHATUA, | AKCHOMAaTHKA MHO>XECTBA | YCTHBIN ompoc,
npu PEIICHUH | CaMOCTOSTeIbHAS paboTa | JeHCTBUTEIHHBIX YHCEI Pa3HOYPOBHEBBIC
HpO(beCCI/IOHaJIBHLIX 3aj1a4 00y4aromuxcsi, HOAr0TOBKA 1 Paznen 2. YwucnoBsle | 3aJauH, KOJJIOKBHYM.
crada TMPOMEKYTOIHOH | 110¢)1e 10BATEILHOCTH
arrecTaiy. Pasmen 3. Ilpemen U HENpPEpHIBHOCTH
Cpenunuii OI1K-1.2. JlekoHHbBIE M| dymKmit
YPOBEHB Ymeem pewiamsb | IPaKTUUECKHE 3aHATHSA, | Pazren 4. Jinddepentmansroe
cmanoapmHvle CaMOCTOSITeIIbHAS paloTa | Loy e byHKIT OIHOTO
npogheccuonanvrvie  3a0auu | O0YHAIOUIUXCs, HOATOTOBKA u MepeMEHHOTO
no obpasyy npumepa ;ﬁ:;aum TPOMEAKYTOHON Pazsnen 5. OOmee HUCCIIeJ0BaHNE
Bricokwuit OIlK-1.2. JlexumonHsle u (byHKwm 1 nocTpoerue e rpaduia
YPOBEHb Ymeem CamocmosmenvbHo | IPaKTUIECKUE 3aHATHA,
peuiambo CMaHOapmmuble | CaMOCTOSITEIbHA pabora
npogeccuonanvivie  3adauy | 00yUatOLIMXCsl, TTOATOTOBKA H
no obpasyy npumepa caada IIPOMEXKYTOYHOM
arTeCTaluu.
Bnaneer
ba3osblii OIIK-1.3. Jlexunonusle u | Paznen 1. MnuoxectBa u ¢yHkuuu. | Tekymuil KOHTpOJIb —
YPOBEHb Bnaneer OCHOBHBIMH | TTPAKTUYECKHUE 3aHATHSA, | AKCHOMAaTHKa MHOXECTBA | YCTHBII o1poc,
HaBbIKaMH TeOpeTI/IquKOFO Hn | CaMOCTOsTEIIbHAas pa60Ta ﬂCfICTBI/ITCJIBHBIX qUuceJl pa3H0yp0BHeBI~,Ie
SKCHEPUMEHTAIILEHOTO 00y4aromuxcs, MOArOTOBKa U | Pasnen 2. Yucnosele | 3aJ1a4u, KOJUIOKBHYM.
HUCCIIEIOBAHUS 00BeKTOB | CAava MPOMEXKYTOUHOH | 110ci1e10BATENLHOCTH
npodeccCHOHAIBHOM aTTeCTally. Pazgen 3. Ilpemen u HEMpephIBHOCTDH
EATEILHOCTH. byHKIHHA




Cpenuuii OI1K-1.3. Braoeem | JlekiinoHHEBIE u
YPOBEHb SHAHUSAMU B8Ce20 U3VYEHHO20 | IPAKTHYECKUE 3aHATHS,
mMamepuana, gradeem | caMoCTOSTENbHAs pabora
HasvlKamMu meopemuyeckoco 00y4aroumMxcsl, MOArOTOBKA M
u 9KCnepumenmanvrozo | CAa4a TPOMEIKYTOTHOH
ucce008anus 00beKmoe aTTeCTalliy.
npogheccuoHanbHoll
oessmenbHOCHU.
Bricokuit OI1K-1.3. Braoeem | JlexuimoHubie u
YpOBEHb KOHYenmyajibHo- MIPAKTUICCKHEC 3aHATHS,
NOHAMUIHLIM ~ ANNAPAmMoM, | CaMOCTOSTENbHAs pabora
HAYYHbIM A3bIKOM u o6yqaroumxca, HoATOTOBKA H
mepmunono2ue cmada [POMEKYTOUHOM
npogpeccuonanvrol arreCTanHy.
oesmenbHOCHi.
Brnaoeem HABbIKAMU
meopemuyecko2o u
IKCNEPUMEHMATILHO2O
uccneo008anus 00vbexmos
npogheccuonanbHoll

oesamenbHOCmU.

Paznen 4. HuddepennnaapHoe
HCUYHCIICHUE b yHKITIH OJIHOTO
MIEPEMEHHOTO

Pasnen 5. OOmee  wuccienoBa”ue

¢byHKIMU ¥ TocTpoeHue e€ rpaduka




Kon YpoBeHb WNHpukaTopsl Bun yueOHBIX sausTuil®, | KonTpormupyemble pasfensl u Tembl | OlEHOUHBIE CPEJCTBa,
KOMIIETEHIIUH | OCBOCHHMS JOCTH>KEHUS paGoTe, GOPMBI M  METOBI | AUCIUIIIHHEL HCIIOJIb3yEMBIE JUTSL
KOMIIETEHIIU I KOMIIETCHIIU I o0y4eHus, CIOCOOCTBYIOIIHE OLICHKH YPOBHs
(hopMUPOBAHHIO U PA3BUTHIO c(hOpMUPOBAHHOCTH
KOMIIETEHIIH® KOMIETEHIIHHI®
1IK-2 3Haer
Henocrarounsiii | //K-2.1 He 3naem Jlekumonnele u mpaktudeckue | Pazgen 1. MuoxectBa u ¢yHkumu. | Tekymuid KOHTpOIb —
YPOBEHb OCHOBHble meopeMbl U | 3aHATHUSL, CaMOCTOsTeNbHAs paboTa | AKCMOMAaTHKa MHOXXECTBA | YCTHBIN ompoc,
Gopmyne 00y4aromuxcs, MOATOTOBKA W | IEHCTBUTEIIHHBIX YHCEI pPa3HOYPOBHEBBIC
mamemamuyeckozo caada MPOMEXKYTOYHOU | Pasznen 2. Yucnosele | 3a1a4¥, KOJUIOKBUYM.
ananuza aTTeCTallhH. IIOCJIEI0BATEIbHOCTH
bazosriit I1IK-2.1 Yacmuuno | Jlekuuonnsle u mnpakruyeckue | Pazgen 3. Ilpexen u HenmpepbIBHOCTh
YPOBEHb 3Haem OCHOGHbIE | 3aHATHSI, CAMOCTOATENbHAs paboTa | QyHKIUI
meopemvl u popmynvl | oOydaromuxcs, Tmoarotoska  u | Pazmen 4, Huddepenumnanbroe
mMamemamuyecko20 ciava IPOMEXYTOYHOH | pCUHCIICHHE byHKIIUU OJIHOTO
ananusa arrccTalny. [IEPEMEHHOTO
Cpenuuii ITIK-2.1 3uaem | Jlexumonusie u mupaxktudeckue | Pasgen 5. OOmee  wuccnenoBanue
YPOBCHb OCHOBHblEe meopemvl U | 3aHIATUs, cCaMOCTOATENIbHAs paboTa (GyHKIMEU ¥ TOCTpOEHKE €€ TpaduKa
(popjl/ly]lbl 06y‘la}0H_II/IXC$I, IIOArOTOBKA u
mamemamuyecko2o chnava NPOMEKYTOUHOH
AHAIU3A aTTeCTalluu.
Belicoknii IIK-2.1 JIeKUMOHHBIE U IPAKTHUYECKHE
YPOBEHb B coeepuiencmee | 3aHATHS, caMOCTOsITeNIbHAs paboTa
3Haem OCHOBHble | 00YYaroNMXCsl, MOATOTOBKA U

5 NleKUMOHHBIE 3aHATMA, MPaKTUYECKME 3aHATMA, NabopaToOPHbIE 3aHATMA, CaMOCTOATe/IbHasA paboTa...
6 Heo6Xx0AMMO yKa3aTb aKTUBHbIE U MHTEPAKTUBHbIE METOAbI 0ByueHUs (HaNpUMeEp, MHTEPaKTUBHaA NeKums, paboTa B ManibixX rpynnax, MeTobl MO3roBoro WTypma 1 T.4.),
CNoCcoBCTBYIOLME PA3BUTUIO Y 0O6YYAIOLMXCA HAaBbIKOB KOMaHAHOW paboTbl, MEXIMYHOCTHOM KOMMYHUKALMKN, NPUHATUA PeLleHnid, TMAepCKMX KauyecTs.
7 HanmeHoBaHue Tembl (pasaena) 6epetca ns paboueit nporpammbl AUCLUNANHBI.
& OueHoUHOE CPeCTBO A0MKHO BbIGMPATLCA C YYETOM 3anNNaHUPOBaHHbIX Pe3YNbTaTOB OCBOEHUA AUCLMNAMHbI, Hanpumep:

«3HaTb» — cobecegoBaHMe, KONIOKBUYM, TECT...

«YMeTb», «BnaseTb» — UHAMBUAYANbHbIA UM TPYNNOBOM NPOEKT, Kelc-3a4a4a, Aenosas (ponesas)

urpa, noptdonuo...




meopembl U Gopmynsl | cnada HPOMEKYTOTHOM
Mamemamuyeckoco aTTeCTalMu.
ananusa
YmMmeer
ba3zoBbIii IIK-2.2 Hcnvimvisaem | Jlekunonnele u mnpaktudeckue | Pasmen 1. MuoxectBa u  QyHkuuu. | Tekymuil KOHTpOIb —
YPOBEHb 3ampyoHeHus npu | 3aHATUA, CaMOCTOsATENbHAsl paboTa | AKCHOMAaTHKa MHOXXECTBA | YCTHBIN ompoc,
NpUMeHEeHUYU OCHOBHbLIX | O0yJaromuXcs,  MOArOTOBKA W | ACWCTBUTEIBHBIX YMCET Pa3HOYPOBHEBBIE
meopem U ¢gopmyn | cAada NPOMEXKYTOUHOH | Paznen 2. Yucnosele | 3a1a4, KOJUIOKBUYM.
mMamemamuyecko20 aTTeCTALMU. IIOCJIEI0BATEIbHOCTH
ananusa Pasnen 3. Ilpemen u HempepbIBHOCTH
Cpennuii I1IK-2.2. Vmeem | JlekunoHHble W TpakTHYecKue | QyHKIUI
yYpOBEHb CamocmosimenbHo 3aHATHS, caMoCTosATENbHas padora | Pazmen 4, Huddepennmanbroe
NpUMEHAMb OCHOBHbLE o0yJaromuxcsi, MOArOTOBKA u | UICHUCIICHUC (1)yHKIII/II/I O0HOT'O
meopemvl U Gopmynvl | CAa4a MPOMEKYTOYHOH | TIEpPEeMEHHOT0
mMamemamuyecko20 aTTeCTalMu. Pazmen 5. OOmee wuccienoBanue
ananuza byHKIMU ¥ TocTpoeHHe e€ rpaduka
Bricokuii IIK-2.2.  VYmeem 6 | JIGKUIMOHHBIE W TPAKTUICCKUE
YPOBCHB coeepuiencmee 3aHATHUA, CaMOCTOSTCIIbHAA pa60Ta
NPUMeHAMb OCHOGHble | O0YYaloIUXCcsl,  MOATOTOBKA U
meopemvl U Gopmyasl | CAada TPOMEKYTOTHOH
MamemamuiecKko2o arrecraimy.
ananusa
Bnaneer
bazoBblit 1IK-2.3. Braoeem | Jlekumonnple u mnpaktuueckue | Pazmen 1. MuoxkectBa u  ¢GyHkumu. | Tekymmii KOHTpPOJIb —
YPOBEHb OCHOBHbIMU MEMOOaMU, | 3aHATHUS, CaMOCTOsTeNbHAs pabota | AKCHOMaTHKa MHOXECTBA | YCTHBIN o1poc,
npuemamu, 00ydaroIMxcs, HOATOTOBKAa M | IEHCTBHUTEIHHBIX YHCEI Pa3HOYPOBHEBBIE
anzopummamu u | clada IIPOMEXKYTOUHOH | Pazyen 2. UYucnossle | 3a7a44, KOJUIOKBUYM.
cnocobamu aTTeCTaLMN. ITOCJIEI0BATEIbHOCTH
npumeHeHus Paznen 3. Ilpenen u HeNpepbIBHOCTH
COBPEMEHHO20 byHKIUH
MaAmemamuyecko2o Paznen 4. Huddepenunansroe
annapama ona UCYHCIICHUE byHKIIN OJIHOTO
peuieHus 3a0ay MIEPEMEHHOT 0




npogeccuonanvHol

oesmenbHOCHi.
Cpennnii ITK-2.3. Bnaoeem | JlexunoHHble W TIPaKTHYECKUE
YPOBEHB gceMu  Memooamu U | 3aHATHUS, CaMOCTOsATEIbHas paboTa
cnocobamu 00y4aroImuxcst,  IOArOTOBKA |
npumeHerusl caada HpOMC)KyTO‘IHOfI
COBpPEMEHHO20 arrccTalum.
Mamemamu4ecko20
annapama.
Bricokuit IIK-2.3. B | JlekiinoHHbIE U TPaKTUYECKHE
YPOBEHb cosepuieHcmeae 3aHATHS, CaMOCTOsTENbHas pabora
enaoeem gcemu | OOydYaroIUXCs, IOArOTOBKA M
Memooamu u | cnaua MIPOMEKYTOUHOM
cnoco6aMu arTeCcTalnn.
npuMeHeHUs
COBPEMEHHO20
Mamemamuiecko20

annapama

Paznen 5. OOmee wuccinenoBaHue
(dbyHKIMH 1 TOcTpoeHue e€ rpaduka




2 ceMecTp

Kon YpoBeHb WNHpukaTopsl Bun yueOHBIX sausTuil’, | KonTpormupyemble pasfensl u Tembl | OlEHOUHBIE CPEJCTBa,
KOMIIETCHIIMM | OCBOCHUS JNOCTUKCHUS pa®oTbl, (GOpMBI M  METOJbl | AMCLUIUINHBI UCIOJIb3YEMBIE TUISL
KOMIIETCHIIU I KOMIIETCHIIU I o0y4eHus, crocoOCTBYIOIINE OLICHKH YPOBHs
(GOpMHUPOBAHHUIO U  Pa3BUTHUIO c(OpMHUPOBAHHOCTH
KOMIETEHIIHH KOMITETEHIIHU >
OIllIK-1 3Haer
Henocrarounsiii | OIIK-1.1 He 3naem JlekunonHuble W mpakTuueckue | Pazmen 6. Huddepenunanbroe | Tekymud KOHTPOIb —
YPOBEHb OCHOBHble Kame20puu U | 3aHATHsL, CaMOCTOsATeIbHas paboTa | HUCUUCIICHHUE byHKIni MHOI'MX | YCTHBII orpoc,
cneyuguky ux o0y4arolmuxcs, TMOArOTOBKA W | TIEpeMEHHbIX. [Ipenen, HEenpephIBHOCTH | pa3HOYPOBHEBHIC
NOHUMAHUS 8 chada NPOMEXKYTOYHOH | 1 yaCcTHBIE IPOU3BOJIHEIE. 3a1a49M, KOJIJIOKBHUYM.
Mamemamuyeckom arrecTanuu. Paznen 7. HuddepennmanpHoe
amanusze HCYHCIICHHE byHKIni MHOTHUX
ba3zoBsIit OIIK-1.1  Yacmuuno | JIeKUMOHHBIE W MPAKTUYECKHE | IEPEMEHHBIX. DKCTPEMYMBI (DYHKIIHH.
YPOBEHb 3Haem OCHOGHbIe | 3aHATHSA, caMocTosTenbHas pabora | Pasnen 8. MHTerpanbHoe ncuuciaeHne
Kamezopuu u | oOyyarommxcs, HOArOTOBKa W | (pyHKUMH OJIHOU [IEPEMEHHOM.
cneyuguxy ux | ¢Aa4a NPOMEXKYTOUHOH | HeomnpeaenéHHbIN HHTErpa
NOHUMAHUS g | aTTecTanmm. Pasnen 9. UHrerpanpHOe ucCUHCICHHE
mamemamuyecKkom byHKIMMA OJIHOM MIEPEMEHHOM.
amanusze OnpenenéxHsIii UHTErpa.
Cpennuit OIIK-1.1 3naem | JlekunoHHBIE W mpakTHYeckue | HecoOCTBeHHbIE HHTErpAIbI.
YPOBEHb OCHOBHbLE Kame20puu u | 3aHATHs, camocTosTenbHas pabora | Paznen 10. MHTerpanbHoe ucUUCiIeHne
cneyughuxy ux | obyuaromuxcsi, TMOAroToBKAa ¥ | (YHKIUI OJIHOM MEPEMEHHOM.
NOHUMAHUSA 6 | craya NpOMEKYTOUHOM | [TpunoxeHus OIIPEIEIEHHOTO

% NNeKUMOHHBIE 3aHATMA, MPAKTUYECKME 3aHATMA, NabopaTOPHbIE 3aHATMA, CaMOCTOATe/bHasA paboTa...
10 Heo6x0AMMO YKa3aTb aKTUBHbIE M MHTEPAKTUBHbIE MeTOAbl 06ydeHMA (HanpuMep, MHTEPaKTUBHaA NeKkuusa, paboTa B Masibix rpynnax, MeTobl MO3roBoro Wwrypma 1 T.4.),
CNocobCTBYIOLLME PA3BUTUIO Y 0OYyYatOWMXCA HAaBbIKOB KOMaHAHOM PaboTbl, MEXAUYHOCTHOM KOMMYHUKALMU, MPUHATUA PeLleHni, TMAEPCKUX KayecTB.
1 HanmeHosaHmne Tembl (pa3gena) 6epetca us paboyeil Nporpammbl AUCLUAANHDI.
12 QueHouHOE CPeacTBO A0MKHO BbIBMPATLCA C YYETOM 3aMNIaHUPOBAHHbIX PE3Y/IbTaTOB OCBOEHUA AUCLMUN/MHDI, HaNpUMep:
«3HaTb» — cobecefoBaHWe, KONNOKBUYM, TECT...
«YMeTb», «BnageTtb» — UHAMBUAYANbHbIA UM FPYNNOBOM NPOEKT, Kelc-3a4a4a, Aenosas (ponesasn)

urpa, noptdonuo...




mamemamuyeckKom aTTeCTaIlHH. UHTErpaa.
ananuse
Bricokuii OIIK-1.1. B | JlekunoHHbIE W TPaKTUYECKUE
YpOBEHb cosepuieHcmee  3Haem | 3aHATHS, caMOCTOsITeNIbHAs paboTa
OCHOBHble Kame2opuu u | OOyJaroluXcs, IMOATOTOBKA U
cneyughuxy ux | cnaya MPOMEKYTOUHOU
NOHUMAHUSA g | aTTeCTalnu.
mMamemamuyeckom
ananuse
YmMmeer
bazoBblit OIIK-1.2. VicnpiteiBaer | JlekunonHble W mpaktudeckue | Pasmen 6. Huddepenumansroe | Tekymuii KOHTpOIb —
YPOBEHb 3aTpyIHECHUS IIPH | 3aHATHUS, CAMOCTOsITENNbHAsl paboTa | HICUUCIICHUE byHKIUH MHOT'HMX | YCTHBII ompoc,
peeHuu 00ydaroIuxcs, TMOATOTOBKAa M | MepeMeHHBIX. [Ipenen, HempepbIBHOCTH | pa3HOYPOBHEBBIE
po¢eCCHOHATBHBIX cllaqa NPOMEXKYTOYHOH | 1 yaCcTHBIE NPOU3BOIHEIE. 3aJa4¥, KOJUIOKBUYM.
3a7a4 aTTeCTallnu. Paznen 1. HuddepentmansHoe
Cpennuii OIIK-1.2. VYwmeer | JIGKUMOHHBIE W TPAKTUYECKUE | HCUHUCIICHUE byHKIUH MHOTHX
YPOBEHb pemiath  CTaHIAPTHBIC | 3aHSATHS, CAaMOCTOATENbHAs paboTa | IEPEMEHHBIX. DKCTPEMYMBI (PyHKIIHN.
npodeccuoHaIbHbIE oOywarommuxcs, moaroroBka u | Pazgen 8. MHTerpanbHoe ncyucieHue
3amaum 1o oOpasmy | cAada IPOMEKYTOIHON | (pyHKIHI OJTHOM MEPEMECHHOIA.
npuMepa arTecTalum. Heonpenenéuueiii uaTErpan
Bricokuit OIIK-1.2. Vmeer | Jlekunonusle u npaktuueckue | Pasnen 9. MurerpanbHOe ucumCIEHHE
YPOBEHb CaMOCTOSATEIIEHO 3aHATHS, caMocTosTeNnbHas pabora | QyHKIMH OJTHOM NIEPEMEHHOM.
peliaTh  CTaHjapTHbIE | oOydarommxcs, mnoarotopka  u | OnpenenéHnbIin HHTETPA.
npodeccuoHanbHbIC craqa OpoMeKyTO4HOM | HecoOCTBEHHBIE MHTETPAJIbL.
3aaud = 1o 00paziry | arrecTanuu. Pasnen 10. MHTerpansHoe ucuucieHue
puMepa GyHKIIUI OAHOW MEepEeMEHHOU.
[Tpunoxenns OIPENEIEHHOTO
MHTErpaa.
Bnaneer
ba3osblii OIIK-1.3. Bnaneer | Jlekunonnsle u npaktudeckue | Pasmen 6. Huddepennmansroe | Tekymuit KOHTpOIb —
YPOBEHb OCHOBHBIMHM HAaBBIKAMU | 3aHATHS, CAaMOCTOsTEbHAs paboTa | HUCUUCIICHHE byHKIUH MHOTHX | YCTHBII ompoc,

TCOPCTUUCCKOTIO U
OKCIICPUMCHTAJIBHOT'O

obyJaronmxcs,
cnada

MOJIrOTOBKAa |
IPOMEKYTOIHOMN

nepemeHHbIX. [Ipeznern, HenpepbIBHOCTD
Y YaCTHBIE IIPOU3BOJHBIE.

pa3HOYPOBHEBBIE
3aJjauu, KOJJIOKBHYM.




HCCIICA0OBAHUS
00BEKTOB
npodeccuoHaIbHON
NEATEITbHOCTH.

aTTCCTalu.

Cpennuit
YPOBCHb

OIIK-1.3.
3HAHUSAMU
H3Y4EHHOTO
Marepuaia,
HaBBIKAMH
TEOPETHYECKOTO u
3KCHCpI/IMeHTaHBHOFO
HCCIeI0BaHUs
00BEKTOB
npoheCCHOHATBHOI
JEATEILHOCTH.

Bnaneer
BCET0

BJIaacCT

JIeKuMOHHBIE W IPAKTHUYECKUE
3aHATHS, CAaMOCTOSTENbHAS paboTa
o0ydJarommxcsi, IMOArOTOBKA |
caava MPOMEKYTOYHOU
aTTEeCTalMH.

Bricokuit
YPOBEHb

OIIK-1.3. Bmageer
KOHIIETITYaJIbHO-
MOHATUNHBIM
anmapaTtoMm, HAyIHBIM
SI3BIKOM u
TEPMUHOJIOTUEN
npodeccuoHaIbHON
NeSATEIIbHOCTH.

Bnageer HaBbIKaMH
TEOPETHIECKOTO u
AKCIIEPUMEHTATILHOTO
HCCIICIOBAHUS
00BEKTOB
npodecCuoHATBHON
JeSATeIIbHOCTH.

JIeKuuoHHbIE UM TIPAKTUYECKHE
3aHSTHSI, CaMOCTOsATENbHAs paboTa
0o0y4aroluMxcs, TMOArOTOBKA U
clava IIPOMEXYTOYHON
aTTeCTalUN.

Paznen 7. Juddepennmansaoe
UCYHCIICHHE byHKIUH MHOTHUX
MIEPEMEHHBIX. DKCTPEMyMbI (QyHKITHH.
Paznen 8. MHTETrpanpHOE MCUUCIICHUE
byHKUIni OJTHOM IIEPEMEHHOM.
Heonpenenénnplii HHTErpas

Pasmen 9. MHrerpaiapbHOE WCUHCICHHE
byHKIUI OJTHOH MePEMEHHOM.
Onpenenénnblii MHTErpa.
HecoOcTBeHHbIE HHTETPAIBIL.

Pazgen 10. UnTerpaibHOE MCUYUCIICHUE

byHKIUI OJTHOH MePEMEHHOM.
[Ipunoxenuns OIIPENEIIEHHOTO
HWHTEerpaa.




Kon YpoBeHb WNHpukaTopsl Bun yueOHBIX sauaTuit’®, | Kontpomupyemsie pasgensl u  Tembl | OLEHOYHBIE CPEICTBA,
KOMIIETCHIIMM | OCBOCHUS JOCTUKCHUS paboThl, (GOPMBI M  METObI | AUCHMILTHHBI UCIOJIb3yEMBIE TUISt
KOMIIETEHIIU I KOMIIETCHIIU I o0y4eHus, CIOCOOCTBYIOIIHE OLICHKH YPOBHs
(OpMHPOBAHUIO U PA3BUTHIO c(OpMHUPOBAHHOCTH
KoMmeTeHIuit KOMIIETEHITUU ®
1IK-2 3HaeT
Henocrarounsiii | //K-2.1 He 3naem JlexuvoHHBIE W mpakTHuYeckue | Pazmen 6. Huddepernnanpaoe | Tekymuii KOHTPOIb —
YPOBEHB OCHOGHble meopemMbl U | 3aHITHSL, CaMOCTOsTeIbHAs paboTa | HICUMCIICHHE byHKUIMI MHOTHUX | YCTHBIN orpoc,
dopmynvl 00ydaroIuxcs, IMOATOTOBKAa M | MepeMeHHBIX. [Ipenen, HempepbIBHOCTH | pa3HOYPOBHEBBIE
mamemamuyeckozo caada MPOMEXKYTOYHON | 1 yacTHBIE IIPOU3BOJIHLIE. 3aJa4¥, KOJIIOKBUYM.
ananuza aTTeCTallhH. Paznmen 7. HuddepennmansHoe
bazoBbiii I1IK-2.1 Yacmuuno | JIeKUMOHHBIE U TNPAKTUYECKUE | HCYUCIICHHE byHKUIMH MHOTHX
YPOBEHb 3Haem OCHOGHbIE | 3aHATHSI, CAMOCTOATENbHAs paboTa | EPEMEHHBIX. DKCTPEMYMBI (PyHKIIH.
meopemvl u Gopmyasl | oOydaromuxcs, noxaroropka u | Pasnmen 8. MHrerpanpHOe ucuucieHue
Mamemamuyeckoeo crada NPOMEXKYTOUHOH | hyHKIIHI OJHOM MIEPEMEHHOM.
ananusa arrccraluy. Heonpenenéuubiii uaTErpan
Cpennuit TIK-2.1 3naem | JIGKIMOHHBIE W TIPAKTHYECKUE Paszien v9 I/IHTerpaiH)Hoe HCqHCHeHHVe
YPOBEHb OCHOBHblE Meopembl U | 3aHATHUS, CaMOCTOATEIbHAs paboTa (byHKHHH" ?HHOH TICpEMCHHOM.
Gdopmynvl o0yJaromuxcsi, MOArOTOBKa | OnpenenénupIi WHTCrpat.
MAMCMAMUYECKO20 craua npomeskyTouHoii | HHeCOOCTBCHHBIC HHTCTPAIIbL.
AHATU3A aTTECTAINN. Pa3nen 10. I/IHTerpavﬂbHoe I/IchcneHHve
Belicoknii IIK-2.1 B | JlexunoHHBIE W TPAaKTHYECKHE ymxuii OAHOH TICPEMCEHHOM.
YPOBEHb coeepuiencmee  3Haem | 3aHSATHS, caMOCTOsTENIbHAs paboTa Tpunoxenns OTPCACICHHOTO
OCHOBHbIE MeopeMbl 1 | 06yHaroIuXCs, MOATOTOBKA 1 MHTCTpalIa.

13 NNeKumoHHbIe 3aHATMA, NPAKTUYECKME 3aHATMA, NabopaTOPHbIE 3aHATMA, caMOCTOATebHasA paboTa...
14 Heo6x0AMMO YKa3aTb aKTUBHbIE U MHTEPAKTUBHbBIE METOAbI 06yUYeHMsA (HanpUMep, MHTEPaKTUBHaA NeKkums, paboTa B MasibiX rpynnax, MeTo bl MO3roBoro WTypmMa 1 T.4.),
cnocobCTByoLME Pa3BUTUIO Y 0BYHAIOLWMXCA HABbIKOB KOMaHAHOM paboTbl, MEXAUYHOCTHOM KOMMYHUKALMK, MPUHATUA PeLeHNid, AMAEePCKMX KayecTs.
1> HaumeHosaHwue Tembl (paszaena) 6epetca us paboyeit NporpaMmmbl AMCLUMUMNINHBI.
16 OueHoUHOE CPeaCcTBO A0MKHO BbIBMPATHCA C YUETOM 3aNNaHUPOBaHHbIX Pe3y1bTaTOB OCBOEHUA AUCLMNAMHbI, Hanpumep:
«3HaTb» — cobecegoBaHMe, KONIOKBUYM, TECT...
«YMeTb», «BnaseTb» — UHAMBUAYANbHbIA UM TPYNNOBOM NPOEKT, Kelc-3a4a4a, Aenosas (ponesas)

urpa, noptdoauo...




Gopmyns coava POMEKYTOUHOM
Mamemamuyecko2o aTTeCTalHu.
ananuza
Ymeer
basoBblit IIK-2.2  Hcnvimvisaem | JlekunonHele W mpaktuueckue | Pasmen 6. Huddepenumansaoe | Tekymuii KOHTpOIb —
YPOBEHb 3ampyoHeHus npu | 3aHATUSA, CAMOCTOATENbHAS paboTa | HCYUCIICHUE byHKUIMH MHOTUX | YCTHBIN orpoc,
npUMeHeHUU OCHOSHbIX | OOYYalomUXCcsl, TOATOTOBKA M | EpeMEHHBIX. IIpese, HEempephIBHOCTD | pPa3HOYPOBHEBBIE
meopem U ¢gopmyn | cAada NPOMEXKYTOYHOH | 1 yaCcTHBIE NPOU3BOIHEIE. 3aJa4¥, KOJIOKBUYM.
Mamemamuyeckozo aTTeCTalhu. Paznmen 7. HuddepennmansHoe
ananusa VCUHCIICHUE byHKUIMH MHOTHUX
Cpenuuii 1IK-2.2. Vmeem | JIeKUMOHHBIE W TPAKTHYECKHE | IEPEMEHHBIX. DKCTPEMYMBbI (YHKIIHUH.
YPOBEHb CAMOCMOAMENbHO 3aHATHS, camocTosTenbHas padota | Pasnen 8. MHTerpanbHoe ucuncieHue
npUMeHsimb  OCHOGHble | 00ydalomuxcsi,  MOArOTOBKa U | (DyHKLIMH OJIHOU IIEPEMEHHOM.
meopemvl U Gopmynvl | CAa4a NPOMEXKYTOUHOH | HeomnpeaenéHHbI HHTErpa
Mamemamuiecko2o aTTeCTaluu. Pasmen 9. MHTrerpaapbHOE WMCUHCICHHE
ananusa byHKUIMH OJIHOM [IEPEMEHHOM.
Bricoknii TIK-2.2. Vmeem 6| Jlekuponnsle W mpaktudeckue | OnpenenéHubIi WHTETPAIl.
YPOBEHb cosepuieHcmee 3aHATHS, CaMOCTOsITeNIbHAs paboTa HecoOCTBEHHBIE MHTETPAIIBL.
npumensams  OcHoeHble | oOydarommxcs, moxrotroBka  u | Pasgen 10. MuTerpanbHoe mcuuciaeHue
meopemvl U Gopmyasl | CAada NPOMEXKYTOUHOH | pyHKIMH OJIHOM [IEPEMEHHOM.
Mamemamuyecko2o arTecTaluy. [Tpunoxenus OIIPEIEIIEHHOTO
ananuza UHTETpaa.
Bnaneer
ba3zoBsrii ITK-2.3. Bnaoeem | Jlexunonusle W mpakTuueckue | Paznen 6. Hubdepenunansroe | Tekymmii KOHTpolb —
YPOBEHB OCHOBHbIMU MEMOOaMU, | 3aHATHUS, CaMOCTOsTeNbHAs paboTa | HCUMCIICHHUE byHKIMi MHOTHUX | YCTHBIN orpoc,
npuemamu, 00ydaroIuxcs, IOATOTOBKAa M | MepeMeHHBIX. [Ipenmen, HempepbIBHOCTH | pa3HOYPOBHEBBIE
anzopummamu u | clada IIPOMEXKYTOYHOH | 11 yaCTHBIE MPOU3BOIHBIE. 3aJ1a49H, KOJUIOKBHYM.
cnocobamu aTTeCTaLMN. Paznen 7. Huddepennnansuoe
npumMeHeHus. UCUHCIICHUE byHKIni MHOTHUX
COBPEMEHHO20 MEePEMEHHBIX. DKCTpEeMyMbl QYHKIIHI.
Mamemamuyecko2o Paznen 8. MHTErpansHoE MCUUCIICHHIE
annapama ona byHKUIMi OJTHOM NIEPEMEHHOI.
pewienus 3a0au Heonpenenénuplii HHTErpas




npogheccuoHanbHol
oesmenbHOCHi.
Cpennnii ITK-2.3. Bnaoeem | JlexunoHHble W TIPaKTHYECKUE
YPOBEHB gceMu  Memooamu U | 3aHATHUS, CaMOCTOsATEIbHas paboTa
cnocobamu 00y4aroImuxcst,  IOArOTOBKA |
npumeHerusl caada HpOMC)KyTO‘IHOfI
COBpPEMEHHO20 arrccTalum.
Mamemamu4ecko20
annapama.
Bricokuit IIK-2.3. B | JlekninoHHbIE W TPAKTHYECKHUE
YPOBEHb cosepuieHcmeae 3aHATHS, CaMOCTOsTENbHas pabora
enaoeem gcemu | OOydYaroIUXCs, IOArOTOBKA M
Memooamu u | cnaua MIPOMEKYTOUHOM
cnoco6aMu arTeCcTalnn.
npuMeHeHUs
COBPEMEHHO20
Mamemamuiecko20

annapama

Pasnmen 9. UHrerpanpbHOE HCUHCICHHE
byHKIMMA OJIHOM MEPEMEHHOM.
OnpenenéHHblii UHTErpas.
HecoOcTBeHHbIE HHTETPAIBI.

Pazgen 10. UnterpaibHOE MCUYUCIICHUE

byHKIMMA OJIHOM MePEMEHHOM.
[Ipunoxenns OIIPEAEIEHHOTO
MHTETpaa.




3 cemecTp

Kon YpoBeHb WHauKaTopsl JOCTHXKeHHs | Bun  yueOubix  3amstuiil’, | KonTponupyemble pasfensl u  Tembl | OleHOYHBIE CPE/CTBA,
KOMIIETCHIIMM | OCBOCHUS KOMIIETCHIIMH pa0boTbl, (OpMBI U METOIbI | AUCLUIUINHBI UCIIOJIb3YyEMBIE JUIS
KOMIIETEHIIUH 00y4eHus, CrIocOOCTBYIOIINE OLICHKHU YPOBHSI
(OpPMHPOBAHUIO U PA3BUTHUIO c(OPMHPOBAHHOCTH
KOMIIETEHIIHH KOMIIETEHIIHU
OIllIK-1 3Haer
Henocrarounsiii | OIIK-1.1 JleknmoHHbIE u | Paznen 11. Yucnosslie psiabl Texymuii KOHTPOIb —
YPOBEHB He snaem ocnoenvie MIPAKTHYECKHE 3aHsTHs, | Pasnen 12. @yHKIMOHAIBHBIE PSIIbI YCTHBIN ompoc,
Kame2opuu u cneyu@duxy CaMOCTOSTENbHAs pabora | Pasnen 13. MHTerpanpHOe MCUUCICHHE | pa3HOYPOBHEBBIC
UX NOHUMAHUS 8 00y4Jaromuxcsl, MOArOTOBKA U (GyHKIMH HECKOJIBKMX IEpEeMEHHBIX. | 3a7a4H, KOJUIOKBHYM.
mMamemamuyeckom chnaqa TIPOMEKYTOUHOH | JTRojiHBIC HHTEIPAIBI
aHanusze arrecTanuy. Pasnen 14. MHTerpaibHoe MCYHUCICHUE
bazoBerit OIllK-1.1 JleknuoHHEBIE u | QyHKIIUN HECKOJbKMX TEPEMEHHBIX.
YPOBEHb Yacmuuno 3Haem | TPAKTUYECKUE 3aHATHUSA, | TPOWHBIE HHTErPAIIBI
OCHOBHble Kameeopuu U | CAaMOCTOSTENbHAs pabora | Pa3gen 15. DimeMeHTHI MaTeMaTUUECKOM
cneyuguKky ux nOHUMAaHusl 00y4arommxcs, MOArOTOBKA H TCOPHUH MOJIA
8 Mamemamuyeckom | CAa1ad IIPOMEKY TOUHOH
ananuze aTTeCTalluu.
Cpennuit OIlIK-1.1 JlexuunOHHBIE u
YPOBEHb 3naem OCHOGHble | TIPAKTUYECKUE 3aHSTHS,
Kamez2opuu U cneyughuxy | CaMOCTOSATENbHAs pabora
ux NOHUMAHUA I 06y11a}01u1/1x051, IIOATrOTOBKa M
MamemamuyecKkom crata IPOMEIKY TOUHOM
aTTeCTallvH.

7 NekumoHHble 3aHATMA, NPaKTUYECKME 3aHATMA, NabopaToPHbIE 3aHATMA, CaMOCTOATebHasA paboTa...
18 Heo6x0AMMO YKa3aTb aKTUBHbIE M MHTEPAKTUBHbIE MeTOAbl 06ydeHMA (Hanpumep, MHTEPaAKTUBHAnA NeKuusa, paboTa B MasibIX rpynnax, MeToZbl MO3roBOro WTypma v T.4.),
CNocobCTBYIOLLME PA3BUTUIO Y 0OYyYatOWMXCA HAaBbIKOB KOMaHAHOM PaboTbl, MEXAUYHOCTHOM KOMMYHUKALMU, MPUHATUA PeLleHni, TMAEPCKUX KayecTB.
1% HanmeHosaHmne Tembl (pa3gena) 6epetca us paboyeit Nporpammbl AUCLUAANHBI.
20 QueHo4HOE CPeACTBO AOMKHO BbIBMPATHCA C Y4ETOM 3aM/1aHMPOBaHHbIX PE3Y/IbTaTOB OCBOEHMA AUCLMIANHDI, HANPUMED:
«3HaTb» — cobecefoBaHWe, KONNOKBUYM, TECT...
«YMeTb», «BnageTtb» — UHAMBUAYANbHbIA UM FPYNNOBOM NPOEKT, Kelc-3a4a4a, Aenosas (ponesasn)

urpa, noptdonuo...




aHanusze

Bricoknii OIllK-1.1. JlexuOHHBIE u
YPOBEHb B cosepuiencmee 3naem | mpakTHUECKHE 3aHSTHS,
OCHOGHble Kame2opuu U | CaMOCTOATENbHAs pabora
cneyuguxy ux nonumanus | OOYHaroOIMXCs, MOATOTOBKA H
8 Mamemamuyeckom | CAa1a TIIPOMEKYTOUHOH
QHAIU3e aTTeCTalluu.
Ymeer
bazoBblit OIIK-1.2. Hcnvimvigaem | JleKunoHHbBIE u | Paznen 11. Yucnossle psiabl Tekymuii KOHTPOJIb —
YPOBEHDb 3ampyoHeHus npu | IPaKTHYECKUE 3ansATUs, | Pasnen 12. @yHKUMOHAIBHBIE PAABI YCTHBIN orpoc,
pewenuu CaMOCTOSITEIbHAS pabora | Pa3nen 13. MHTerpaiabHOe MCUMCIEHUE | pa3HOYPOBHEBHIC
npogheccuonanbubix 3a0ay | O0yJAIOIMXCs, TOATOTOBKA M | GyHKIMN HECKOJBKHMX IIEPEMEHHBIX. | 3a1a4H, KOJIOKBUYM.
crayda TIPOMEKYTOUHOH | JIBojiHbIC HHTETPAIIBI
aTTecTaiuy. Pasznen 14. VHTerpanbHOE UCUUCICHUE
Cpennuit OIIK-1.2. Ymeem pewams | JleKunOHHbBIE M| hyHKUMH HECKONBKMX —IEPEMEHHBIX.
YpOBEHB cmanoapmHvle MPaKTUYECKHE 3aHATHS, | TpoiiHble HATErPATHI
npogeccuonanbvivie CaMoCTOATC/IbHAA paboTa | pasnen 15, DeMEeHTH MaTEMATHUECKO
3a0auul no obpazyy 00yJarolMxcs, MOAr0TOBKA u TeopHH TIoNs
npumepa crada MIPOMEKYTOYHOM
aTTCCTalluu.
Bricokuii OIIK-1.2. Ymeem | JlekunoHHble u
YpOBEHB CAMOCMOSIMENbHO MPaKTUYECKHE 3aHSTHS,
pewams  CManoapmuble | CaMOCTOSITENbHAs pabota
npogheccuonanvivie o0ydaronmxcs, TIOATOTOBKA M
30()(,1"!1/! no 06pa3uy caaya IPpOMEIKYTOUYHOU
npumepa aTTecTaluu.
Bnaneer
Ba3oBrIit OI1K-1.3. Braoeem | Jlekunonnsie u | Paznen 11. Uucnosslie psiapl Texkymuii KOHTpOJIb —
YpPOBEHB OCHOBHBbIMU Haevlkamu | IPAKTUYECKUE 3aHATHs, | Paznen 12. @yHKIIMOHATBHbBIE PSJIBI YCTHBIN OIIpoc,
meopemuyeckoco u | CaMOCTOATEIbHAA pabora | Pazmen 13. I/IHTeraJ'IBHOC NCYHCIICHUC | pa3HOYPOBHEBEIC
OKCNepumMenmaibHo2o 00y4arouxcsl, MOArOTOBKA U (GYHKIMH HECKOJIIBKMX IEPEMEHHBIX. | 3a7a4H, KOJIOKBHYM.
uccnedoganust 0bvekmoes | CAId MPOMEKYTOUHOH | JTBoiiHbIE MHTEIPAIBI
npogheccuonanvuol arrecTaruy. Paznen 14. VHTerpaibHOe HCYHMCIICHUE
OesimebHOCHU. GYHKIIUH  HECKOJIBKUX MEPEMEHHBIX.




Cpennuit OI1K-1.3. Braoeem | JleknmoHHbIE u
YpOBEHb SHAHUAMU 6ce2o | MPAKTHUYECKUE 3aHATHUSA,
UBYYEHH020 — Mamepuaid, | CaMOCTOSTeTbHAs pabora
gﬂaaeem HA8blKaMU 06y11a101111/1xc;1, IIoArOTOBKA H
meopemuueckozo u | chada TIIPOMEKYTOUHOH
OKCNEPUMEHMANLHO20 arrecTaruy.
uccne0o8anuss 0ObeKmos
npogeccuonanbHol
oessmenbHOCHi.
Bricokuit OIIK-1.3. Braoeem | JleknunoHHBIE u
YPOBEHb KOHYEenmyaibHoO- MPaKTHYECKHUE 3aHATHS,
NOHAMUIHBIM CaMOCTOSITENbHAS pabora
annapamon, HayyHbiy | OOYHAIOLIMXCS, MOArOTOBKA M
AZIKOM U mepmunonocuet | ©a1a TPOMEKYTOUHOHN
npogeccuonanvrou aTTeCTatliH.
oesmenbHOCHI.
Brnaoeem HABbIKAMU
meopemuyeckoco u
IKCNEPUMEHMATILHO20
uccneo0o8anus 006veKmos
npogeccuoHanbHol

oesmenbHOCI.

TpoitHble UHTErpAJIbI

Pa3nen 15. DineMeHTH MATEMATHUECKOM

TEOPHHU I10JIA




Kon YpoBeHb WNunukatopel nocrukenus | Bun y4eOHBIX sanaTuit?!, | Konrpomupyemsie pasjenst 1 | OleHOUYHbIE CpPEACTBa,
KOMIIETEHIIUH | OCBOCHMSI KOMIIETEHINH paGoThl, (GOPMBI M  METOMBI | TEMbl AUCLMILTHHBIS UCMOJb3yeMble JUIsl OLIEHKU
KOMIIETEHIIUH o0y4eHus, crocoOCTBYIOIINE YpOBHS  c(HOPMUPOBAHHOCTH
(GOpMHUPOBAHHIO U Pa3BUTHUIO KoMIeTeHIuu>
KOMIIETEHIIHI>2
1IK-2 3HaeT
Henocrarounsiii | [IK-2.1 He 3naem Jlexunonnbie W mpaktuueckue | Paznmen 11. UucnoBsie psibl Texymmit KOHTPOJIb —
YPOBEHb OCHOBHblE MeopeMbl U 3aHATUS, camocTosiTenbHas pabora | Paznen 12. @yHKIMOHANBHBIE | YCTHBIN orpoc,
dopmynvl 00y4aroluxcs,  MOArOTOBKA U | PSAIBI pPa3HOYPOBHEBHIC 3a1auu,
MaAMemMamuyecko2o craava NPOMEXYTOUHOH | Paznen 13,  HHTErpaibHOE | KOJIOKBUYM.
ananuza arrecTanuu. VCUYHCIICHHE byHKIMH
bazoBrrit IIK-2.1 Yacmuuyno 3naem | JIEKIIMOHHBIE U TPAKTHUUYECKUE | HECKOJIBKUX MePEMEHHBIX.
YPOBEHb OCHOBHble — meopeMbl U | 3aHATHS, CaMOCTOsTeNbHas paborta | JIBOMHBIE HHTETPAJIbI
popmynvl oOyuaromuxcs, mnoarotoka u | Pazmen 14. HHrerpanpHoe
MAMEMaAmMu4ecKo20 crava NPOMEKYTOYHOH | ycUMCIIeHHE Gynxumi
ananusa arrccralny. HECKOJIBKUX [IEPEMEHHBIX.
Cpennuit IIK-2.1 3naem ocnoénvle | JIEKIMOHHBIE W TPaKTHYECKHe | 1 POMHBIE HHTETPAIIbI
YPOBEHb meopemvl U (hopmynbl | 3AHSTHS, camocTosTENbHAS paboTa | Pasmen 15. DJIeMEHTEI
mamemamudecKkoco 06y‘la}0H_II/IXC$I, IIOAroTOBKa M MaTeMaTHYEeCKOMU TCOPHHU ITOJIA
aHaauza caayda HpOMe)KYTOQHOﬁ
aTTeCTalluu.
Belicoknii IIK-2.1 B cogepuiencmege | JIeKUMOHHBIE W TPAKTHYECKUE
YpOBEHb 3Haem OCHOGHble | 3aHSTHS, CaMOCTOsITeNIbHAs paboTa
meopemvl U hopmynbl | 0OYYArOIIUXCS, NMOATOTOBKA U

21 JIeKIMOHHBIE 3aHATUSL, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOATEbHAs padoTa. . .
22 HeoOX0MMO YKa3aTh AKTUBHBIE M MHTEPAKTHBHBIE METO/IbI 00y4€eH s (HAaIlpUMep, HHTEPAKTHBHAS JIEKIUs, paboTa B MaJbIX IPYIINaX, METO/Ibl MO3TOBOIO IITYPMa U T.11.),
CIIOCOOCTBYIOIME PA3BUTHIO y 00YYAIOIIMXCSI HABBIKOB KOMAaHAHOW pabOThI, MEXXIMYHOCTHON KOMMYHHUKAIMH, IPUHSTHS PELIEHUH, JINIEPCKUX KayecTB.

23 HaumeHoBaHue TeMbl (pasziena) 6epercs u3 paboyeil mporpamMmbl AUCUUILIHHBL.
24 OLeHOYHOE CPEJICTBO JOJKHO BHIOUPATHCS ¢ y4ETOM 3allIaHUPOBAHHBIX PE3YJIbTATOB OCBOEHHS JUCLMILIMHbI, HAPUMED:
«3HaTh» — cobeceToBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTby, «BnageTb» — MHANBUAYAIbHBIN WK TPYIIIIOBOM MPOEKT, Kelc-3a1aua, aesioBas (poJieBas)

urpa, TopTQoiuo. ..




mMamemamuyecko20 cnava POMEXKYTOUHOM
aHaiuza aTTeCTaluu.
Ymeer
bazoBrIit 1IK-2.2 Ucnoimovisaem | Jlekunonnbsle W npaktudeckue | Paznen 11. YucnoBsie psbl Texymmit KOHTPOJIb —
YPOBEHB 3ampyOHeHUs npu | 3aHATUS, camocTosTensHas pabora | Pazaen 12. OyHKIIMOHATBHBIE | YCTHBIN OIIpoc,
npumeHenuu OCHOGHbIX | O0Yy4aIOIMXCs,  IOATOTOBKA M | PSIJIBI pa3sHOYpOBHEBBIE 3aJ1a4H,
meopem u Gopmyn | cAaya NPOMEXKYTOUHOH | Pasnen  13.  MHTerpanbHOe | KOJUIOKBHYM.
mMamemamuyecko2o arrecTanuu. WCYHCIICHHUE (131901207
ananuza HECKOJBKHUX MePEMEHHBIX.
Cpennuit 1IK-2.2. Ymeem | JleknimonHele M mnpakTHUeckue | JBOMHBIE HHTErPAJIbI
YPOBEHb CamocmosimenbHo 3aHSTHSI, camocTosTenbHas pabora | Paznen  14.  HWuterpaibHoe
NpUMeHAMb OCHOBHble | O0YYaromMXCsi, MOATOTOBKA U | HCUMCIICHHE byHKIMiA
meopemvl U hopmyael | CAada MPOMEKYTOYHON | HECKOIBKUX IEePEMEHHBIX.
Mamemamuyeckoco arrecTanuu. TpoiiHble UHTErPAIIBI
ananuza Paznen 15. DneMeHTbI
Bricokni 1IK-2.2. Ymeem 6 | JIeKuUMOHHBIE M TIPAaKTHYECKUE | MATEMATHYECKOW TEOPUH MOJIs
YpOBEHb coeepuiencmee 3aHSTHS, caMOCTOsITeIbHAsT paboTa
NPUMEHAMb OCHOGHble | O0Yy4aoIINXCs,  TMOArOTOBKA W
meopembl u QbOpMy]lbl caada HpOMe)KYTOQHOﬁ
Mamemamuyecko2o arrccraluy.
ananuza
Bianeer
ba3oBblii ITK-2.3. Bnaoeem | Jlexuuonusle u mpaxktuyeckue | Paznen 11. Yncnossie psast Texymun KOHTPOJIb —
YpOBEHb OCHOBHbIMU  Memooamu, | 3aHATHS, camocTosTenbHas pabora | Paznen 12, @yHKIMOHANBHBIE | YCTHBIN ompoc,
npuemamu, aiopummamy | OOy4arOIKUXcs,  MOATOTOBKA W | PSAJIBI Pa3HOYPOBHEBbBIE 3a/1ayu,
u cnocobamu npumeHenus | crada NPOMEXKYTOUHOH | Pasnen  13.  MHTerpaibHOE | KOJUIOKBUYM.
COBPEMEHHO20 arTecTaluu. HMCYUCIICHUE byHKUIMH
mMamemamuyecko20 HECKOJIbKUX MePEMEHHBIX.
annapama OJisl peueHus. JIBOliHbBIE MHTETpaIbI
3a0a4 npogeccuoHarbHoU Pazgen 14. UnterpampHoe
o0esmenbHOCmU. HCYHCIIEHUE byHKUIMI
Cpennuii 1IK-2.3. Braoeem 6cemu | JIGKIIMOHHBIE W TPAKTUYECKUE | HECKOIBKUX MEPEMEHHBIX.
YPOBEHb Memodamu u cnocobamu | 3aHATHS, caMOCTOosTeNbHAs padota | TpoiiHbIE HHTErpabl




npumeHeHus. 0o0ydarommxcsi, TMOArOTOBKA  H
COBPEMEHHO20 caava MPOMEKYTOUHOM
MamemamuyecKo2o arrccTaluy.
annapama
Bricokuii 1IK-2.3. B | JlekunoHHbIE M TPaKTUYECKUE
YPOBEHB cosepuiencmee  61adeem | 3aHATHUS, CaMOCTOATENbHAs paboTa
gceMu  Memooamu u | 00y4aroImuxcs, TOArOTOBKA |
cnocobamu  npumeHerus | cAava IIPOMEKYTOYHON
COBPEMEHHO20 aTTecTanuy.
mMamemamuyecko20

annapama

Pa3zen 15. DiaeMmeHTHI
MaTeMaTUYECKON TEOPHUH MOJIA




Tabmauma 3
1-3 cemecTpsl

2. IEPEYEHb OLHEHOYHBIX CPEACTB?

Ne | HaumenoBaunue
OLIEHOYHOI'O
cpeicTBa

XapakTepucTUKa OLIECHOYHOI'O CPECTBa

[IpencraBnenue onenounoro cpeactsa B @OC

1. | KomnokBuym

CpencTBo KOHTPOJISL YCBOEHUSI y4eOHOI0 MaTepraia TEMBI, pa3jiesia Ui pa3/ieioB
JTUCIUILTMHBI, OPTaHU30BAHHOE KaK yueOHOe 3aHATHE B BUE coOece0BaHUs
MpernojaBaTesis ¢ 00yJaroMMHCS.

BOHpOCBI 10 TeMaM/paSI[eJIaM JUCHUITIIMHBI

2 | Pemcnue
Pa3HOYPOBHEBBIX
3az1a4 (3aJaHuil)

Pasnuuaror 3a1aun v 3a1aHus:

a) PENPOAYKTUBHOTO YPOBHS, IO3BOJISIOIINE OIICHHBATh M JTUATHOCTHPOBATH
3HaHUE (aKTHIECKOro MaTepuasa (6a30BbIe MOHATHS, AITOPUTMBI, (PaKThI) U
YMEHHE MTPABWIBHO MCIIOIH30BATh CIICIIUATBHBIC TEPMHUHBI M TOHSTHS, y3HABAHUE
O00BEKTOB M3yYEHUS B paMKax OMPEAeNIEHHOT0 pa3/eia JUCIUILITUHBL;

0) pEeKOHCTPYKTUBHOTO YPOBHSI, TO3BOJISIFOIINE OIIEHUBATh M TUATHOCTHPOBATH
YMEHHUSI CHHTE3UPOBAaTh, aHAIU3UPOBATh, 00001IaTh (haKTUYECKUN U
TEOPETUICCKHUI MaTepHrall ¢ OpMYyITUPOBAHNEM KOHKPETHBIX BHIBOJIOB,
yCTaHOBJICHHEM MTPUYUHHO-CIIEICTBEHHBIX CBSI3€H;

B) TBOPYECKOT'O YPOBHSI, IO3BOJISIOIIHE OIICHUBATH U IMarHOCTUPOBATH YMEHUS,
WHTETPUPOBATH 3HAHUS PA3IUYHBIX 00JIaCTel, apryMEeHTHPOBATh COOCTBEHHYIO
TOYKY 3PCHHSI.

KomMriekT pa3HOypOBHEBBIX 3aa4 (3a1aHu)

3 | Tecr

CpencTBo, Mo3BOJIAIONIEE OLEHUTh YPOBEHb 3HAHUN 00YyYaroLerocs myTemMm
BBIOOPA UM OJTHOTO U3 HECKOJIbKUX BAPUAHTOB OTBETOB Ha IMOCTaBJICHHBII BOIPOC.
B03MO0XHO UCIIOJIb30BaHUE TECTOBBIX BOIPOCOB, IPEyCMATPUBAIOLINX BBO
00y4aroImuMcsi KOPOTKOr0 U OAHO3HAYHOI'O OTBETA Ha MIOCTABICHHBII BOIPOC.

TecToBbIe 3agaHUs

25 YKa3blBaloTCA OLEHOUYHbIe CPpeACcTBa, NPUMEHAEMbIe B X0Ae peanmnsauum pabodei nporpammbl AaHHOM ANCLMMAANHBI.




3. ONMMMUCAHHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS KOMIETEHIIUIA

OneHuBaHue pe3yabTaTOB OOyuYeHHUsS IO IUCHUIUIMHE «MaTeMaTuyecKuid aHalu3» OCYIIECTBIAETCS B COOTBeTCTBUU ¢ [lonoxeHuem o
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUYHON aTTeCTAlUU O0yJarOIIUXCA.

[IpenycMmoTpeHsl cleAyomue BUAbl KOHTPOJS: TEKYIIUNH KOHTPOJb (OCYILIECTBICHHE KOHTPOJIA BCEX BUIOB ayAUTOPHON M BHEAyIUTOPHOM
JeSITeIbHOCTH 00YYaroIIerocs ¢ IeNbI0 MOTY4YeHHUs ePBUYHON MHPOPMAIIUN O XOJI¢ YCBOSHHS OTJCIIBHBIX 3JIE€MEHTOB COZICP)KaHUS ITUCIUILINHBI) U
MPOMEXKYTOUHAs aTTecTalus (OLIEHUBAETCS YPOBEHb M KQU€CTBO MOATOTOBKH 110 AUCLUIIIMHE B LIEJIOM).

[Tokazarenu u KpUTEPUU OLIEHUBAHUS KOMIETSHIIUN, (POPMUPYEMBIX B IPOIIECCE OCBOCHUS JAHHOM TUCIUILIUHBI, OTUCAHbI B Ta0I. 4.

Kon YpoBeHb OCBOCHUS WNupukaropsr Kputepuu onieHUBaHUS Pe3yIbTaTOB O0yUCHUS
KOMITETSHITMH | KOMIICTCHIINN JOCTHIKCHUS
KOMIETEHIIUU
3Haer
HenocraTounsrit OIIK-1.1, [IK-2.1 | He 3naem 6o1bue nonosunsvl (popmyauposox onpeoeieHutl u meopem , He ymeem ux
YpOBEHBb NPUMEHAMb HA NPAKMUKe
Onenka
«HEYIIOBIIETBOPUTEIHHO
ba3oBsIif ypoBeHB OIIK-1.1, [IK-2.1 | 3uaem 50% ocnosno2o mamepuana Kypca, 0OHAKO UCHbIMbLEAem 3ampyOHeHUs NPU UX
Ornenka, npuUMeHeHUu
«YJIOBJIETBOPUTEILHOY
Cpenunuii ypoBeHb OIIK-1.1, [IK-2.1 | 3uaem ochogmylo wacme mamepuaid, ymeem npuMeHsims e20 Ha NpaKmuke
OIIK-1, OreHka «XOpoIIo»
TIK-2 Bricokuii ypoBeHb OIIK-1.1, [IK-2.1 | C60600HO 61a0eem OCHOBHbIM MAMEPUATOM KYypCa U ymeem NpUMeHsmb e20 Ha
Omnenka «3a4TEHOY, npakmuxe
COTITUIHOY
Ywmeer
BbazoBblit ypoBeHb OIIK-1.2, [IK-2.2 | Ymeem uacmuuno npumensims hopmyauposKu, onpeoenenus u meopemvl npu
peutenuy nPaKkmu4eckux 3a0ay
CpenHuii ypoBeHb OIIK-1.2, [IK-2.2 | Ymeem no obpa3syy npumensimos (opmyauposKu, OnpeoeieHus u meopemvl npu
peueHuu NPaKkmuyecKux 3a0ay
Bricokuii ypoBeHb OIIK-1.2, [IK-2.2 | Ymeem camocmosamensHo npumeHams OpMyauposKU, onpeoeienus u meopemvl npu
peuleHuu NPaKkmuyecKux 3a0ay




Bnaneer

ba3oBb1i1 ypoBeHb

OIlK-1.3, I[IK-2.3

Bnaodeem 6 yenom masvikamu u Memooamu meopemuiecko2o u 3KCNepuUMeHmanibHo20
uccnedo8anus 06veKmos npopeccuoHAIbHOU 0esimeNbHOCMU.

Cpennuii ypoBeHb

OIIK-1.3, I[IK-2.3

Brnaoeem bonvue yacmosio - mamepuaida, Mmemooamu meopemu4ecKoco u
IKCcnepumenmaibHoco uccne0o8anust 00beKmos l’lpOgb@CCuOHCl/leOij oessmenbHOCHU.

Bricokuii ypoBeHb

OIIK-1.3, I[IK-2.3

B cosepuwiencmee énadeem ocHOGHbLIMU HABLIKAMU U MEMOOAMU MEOPEMUUECKO20 U
IKCHEPUMEHMATILHO20 UCCTIe008aHUs 00bEKMO8 NPOheCCUOHANbHOU 0esIMenNbHOCHU.




4. MeToauveckne MaTePUAJIbI, ONpee/sIioe Mpouexypbl
OlleHMBAHMS Pe3yJbTATOB 00y4eHH s

[lo Buaam 3amaHuii OPUBOJUTCS ONHCAHUE TOrO, KAaKUM O0pa3oM HEOOXOAUMO
BBINOJIHUTH TaHHOE 33/1aHUE, CIIOCOOBI 1 MEXaHU3MBI €T0 BBHIIIOJIHEHHUS, BRIOOP HOMepa BapuaHTa
n gap. Ilpumeppl MeTOIMYECKMX MAaTE€pUAIOB, ONPEACIAIOIINX IPOLEAYPY OLEHUBAHUS
pe3yabTaTOB 00y4EHUs, XapaKTEPU3YIOIIUX 3Tabl (JOPMHUPOBAHUS KOMIIETCHIIUHA:

. MeTtoauueckue yKkazaHus 1o pa3paboTKe OLIEHOUYHBIX CPECTB

. WNuble MeToauyeckre Marepuasbl, OMNpPENESIOIMNE MPOLEAYPhl OICHUBAHMS
pe3yNIbTaTOB O0YUYEHHS B XO/I€ peau3alun padoueii mporpaMMbl JUCITUILTUHBI

5. MarepuaJbl 1Ji51 NPOBeIeHUs TEKYIIEro KOHTPOJISI H MPOMEKYTOYHOM
aTrecTanun

BO]'[pOCl)I AJIsl KOJUIOKBUYMa

1 cemecTp
Tema: IloHsITHE YHCIIOBOU ITOCIIECIOBATEILHOCTH.

Bana}me. Mo3xHO 1 {Cn} Ha3BaTh YHUCIIOBOM IIOCJIICJOBATCIIbHOCTBIO, €CIIN

1. c, :»Jﬁ.

1
2.C, = :
2n-3
3.Cc,= n
2n—-4
4. c,=cosn
5. ¢, =sinn.
6. C, _n+l
n-1
7.0 =" -1
n+1
8.¢c,=2e"
9.c,=—-e""
10. ¢c,=+/3n-5.
11. ¢, =+/5-3n.
1
12. ¢, =3e™,
13. ¢ =23,

14. C”:LH_J'



. T
Sin—

15.¢c, = n.
T

n
Tema: [Ipenen Gynkmum.
Bapanue. Haiitu lim f (X), €CIIu

X—a

-3x—-2
1. f(x): . a=-1
5 X3 +7x? +15x +9
' (X)_x_3+8x2+21x+18’ 2
sinax
3. f(x)=" » a=0, a-B#0.
sin X
4. In(1+ sin x
HX)Z_KW) a=0.
5. (x )_1:0—5110", a=0.
6. f(x):%, a=0.
7, f(x):ﬂ, a=0.
sin? x
8. f(x)=x* a=0.
1+x
( sin2x)
9. T(x) =] _ J , a=0.
[ x3+8 V2
. - 2 -
10109 = 55 +10J
11. f(x)=(1+5x)"", a=0.
2+X
(tg4x
12.f(x):\ _ J a=0.
(X 2\COSX
3100\ ;g )
14. f(x) :(tgx-ctgx)XZ”“, a=0.

15. f(x) =(arcsin x +arccos x)”‘ , a=1/2.

Tema: HenpepsiBHbIC 1 pa3pbIBHBIC () YHKITHH.

3aganue . OnpeenuTe TOYKy pa3pbiBa, XapaKTep pa3pbiBa U ckauok (yHkimu f B Touke
pa3pbiBa.

100 = |x+l|

X+1



[-1, x <0,

2. T(X)=
6 ||_ X, Xx=0.
x-1
R
(X2x+1 X <0,
4.f(X)=
()= |'_ 2, x>0.
—X+1, x<1,
5.f(X) =
) |\_1, x>1.
6. _sm2x_
s
7 _sin x
X2
8. _1—cos3x.
5x2
|2x+1|
9.
2X+1
10. f(x)=ﬂ
|2x +1
|x+2| ,
xt2 "S54

11. f(X)=|‘ Ja—x2, —2<x<2,

1 x>2.

12. f(X)=“ J9-x?, -3<x<3,

13. f(X)=‘| 1-x2, 0< x<1,

14. f(x) =

1 x>1.
x—1"

cosBx 1



X

e -1
Tema . [TpaBuia Jlonurans.

15. f(x) =

3ananue. Beraucnuth npenen GpyHKum f BTOouke A ¢ momomBIO npaBui JlonuTans.

x/l— 6X —1+ 2X
X2 ’

1. f(x)= a=0.
X2 —2—X
2. f(x)=T, a=0.
3 1=()():65|n2)z(3—12x, 220
" f(x):\/1+ 4xX2—1— 2x’ a-0.
5, f(x):gtgz))((—g_&(, a=0.
6. 1:(X):In(l—3>2<)+3x, 220
e —1+ 5x
7. f(x)=———— a=0.
X
8. f(x):arcsm)ix—4x’ a-0.
9. f(x):w, a=0.
10. f (x) = 2'”(“32’5)‘)"(, a=0.
X—-1
11, f)=—", a=1.
nx
12. f(x)z—mxx‘z, a=0.
X+2
(x —3)°
14, f(X) = ———, a=-2.
) sin?(x — 3)
4sinx_1
15. f(X) = — , a=0.
sin 2x

Tema : JlokabHBIC U TTI00aTTBHBIE SKCTPEMYMBI () YHKITHH.
3ananue. Vccnenosarb GpyHKIHIO f Ha noxanBHBIH 1 TITOGATBHBIIH AKCTPEMYMBI Ha 3aJJTAHHOM
otpeske [a; b].

1F(x)=x+ 016, [1; 4].

X



4
2. f(X)=4—X—F—16, [1; 4].

) =2x—x [0; 4].
f(X)=x—4/x +5, [1; 9].
10x _
f(x):m, [0; 3].

108

f(X)=2x2+__-59, [2; 4].
X

~ w

o1

(o)}

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

X2 —2X +2

10. f(x):j—x [-4: 2].

7. T(X)=3-x-

©

11, f(x):—X_+_+8, [-4; —1].
2 X
— 2x +16

X2

12. f(x)=——13 [2; 5].

1
13. f(x) = 8x+ —15r 2|
X 12 |J

4

14, T(¥)=_ -8x-15, 2 L
X L 2]
10x +10

15 f(X) =5 — [-1: 2]

Tema: BrInyKJIOCTh M BOTHYTOCTb, TOUKH Ieperuda QyHKIUH.

3aganue 7. Uccnenosats ¢pynkmmio T Ha BEIMyKIocTs 1 BOrHYyTOCTE, HaifTH TOUKY meperuba
e€ rpaduka.

1. f(X)=x3 +6x% +9x + 4.

2. f(x) =x3 +6x2 —10x +1.

3. f(X) =x3 +6x2 —9x +5.

4. f (x) =x3 —3x% —24x - 25.
5. f (X) = x3 +12x2 + 45x +50.
6. f(x)=x3-6x2+9x-1.

7. f(x)=x3-3x2-9x 7.

8. f(x)=x3-x?-15x-3.

9. f(x) = x> +3x% — 24x +1.



10. f (x) = x> —-12x® +9x —8.

11. f(x)=x3 —x% —x-1.

12. f(x) = x3+x2 —x+1.

13. f(X) =x3 -7x +6x 1.

14. f(x)=x3 —x2-10x +9.

15. f (X) =—x3 — x? —x +5.

Tema: AcumnToTsl rpaduka pynximuu f.

3apanne. Haiitu acumnrors! rpaduka Gpynkuuu f.

1— x2
1. f(X)= .
) X+1
) f 2 — X2
=5
3—x?
3. f(X)= )
) X+5
. 2X° — 6
(X)) = 7
5. f(X) i
Cf(X) =
X+ 2
6. f(X) K3
Cf(X) =
x-1
7 0 X2 +5
Cf) = ——.
5-3x
2
9. f(x)= :
) X+ 2
7 — X2
10. f(x) = )
(x) -
2
11, f(x)= 27X
X—9
12, f K-8
=T
13, f 8-x
=Sz
14, f K ox-l
==
21— x?
15, f(x) = .
7X+9

2 ceMecTp



Tema: JlokanbHBIN SKCTpeMyM G YHKIIMH BYX ITE€PEMEHHBIX.
3aganue. OyHKIMIO f UCCIIEAYNUTE Ha JIOKAJIBHBIN YKCTPEMYM.
) f (X, y)=8x?+4xy +5y? + 6.

2) f (X, y)=x2 —2xy +3y? — 4.

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

4) f (X, y)=2x*> —xy + 3y? + 4.

5) f (X, y) =5x2+6xy+7Yy>—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)=4x2 —13xy +11y2 +12.

Tema: HecoOcTBEeHHBIE MHTETPAJIBL.
3apanmne. Vccnenyiite Ha CXOAMMOCTb HECOOCTBEHHBIE MHTETPAJIBI.

5
1
dx.
2 _-[3\3/x+3

00

2) [ xe* dx.
!

dx
3 X In? x
5 dx

3)

4)

I (x—4)?

4
1 xdx

5) [—
)°x—l

0
0

6) J‘ tgxdx.
—3/2
/ €0s xdx

7) J; sin2x
~+00 dX

8) ! X2 +2X+5




° dx
) [
7[/2

10) ! ctgxdx.

dx
1—x2

1
11) |

0
12) -[O ox'+ 1

-’f (3x + 2)dx

0
14) le—Sde_

0

15) J' xe* dx.

3 cemecTp
Tema: Pan Telinopa.

3aganue. ®ynximio f pasnoxute B psaa Teiinopa o cTenensM X U ompeieluTe HHTEPBA
CXOJMMOCTH IOJy4EHHOI'O psja.

1) f(x)=e2
2) £ (x) = (1+ X)*?.

3) f(X)= X
) (x)—cosi.

4) f(x)=si X
) (x)—smg.

5) f(x) = 3k 1.
6) f (x) =e=3
7) f(x)=e>,

8) f(x)= X
) (x)—cosg.

9) f(x)=si X
) (x)—sm§.

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

12) f (x) = ™.



X
13) f(x) = cos?

14) f(x) =si X
) (x)—sm7.

15) f(x)=r5X.

KonTtponupyemsie kommerenimu: OITK-1, TTK-2.
Oyenka KomnemeHyutl 0Cywecmsisiencs 6 COOmeemcmeuu ¢ maoauyet

Pa3noypoBHeBbIe 3a1a4n:
1 cemecTp

1 3agaHus penpoAyKTHBHOIO YPOBHS
Tema: [loHaTne YnciI0BOM ITOCIEI0BATEIILHOCTH.

Baganue . Haiimure |im Cn, eciu

(N+3)2 +(n-3)?

" (n+1)2 +(n-1)%

1l.c

n3/3n? +{/5n® -2

N

. C,= :
(n+2\/E N 3-n+5n
¢, =n+1—+n-1.
¢, =¥2n+1-¥2n-1.
_1+24+..+n

C,=—F—
J5n4 +3

_1+3+...+(2n+1)

w

SN

6. C
! 1+2+..+n
nl+3(n+2)!
" ;n—1)1+§(n+2)!'
2n-1)
8.C,= .
" $2n+3b
n2+ n2-1
9 l\
C, =
Ln2+3j
10 _2+4+...42n
Y n2+2n+3
1 1
1+ 4+  +..+
1l.c=_2 2 AN
1+ +  +..+
3 3 3"



(2”2 + 1\3n271

13. ¢, =
g2n2 +5J
n_an

2" +3"
15. ¢, =3(n+1)2 —J(n-1)2.

2 3aaHus PEKOHCTPYKTHBHOIO YPOBHS

Tema: VccnenoBanue (yHKIIUU U TOCTPOCHHE e€ rpaduka.

3ananue. Hpg)Be):[HTe MOJTHOE HCCiIeIoBaHNE (PYHKIIMH U TIOCTpOorTe €€ rpaduk.
X° +

1. f(x)=

14. c =

5t X2 —x+1
(x) = 1
2
3. f(X)=
) X2 + 2X
w 4x?
(X)_3+x2
12x
5. f(X)= .
) O+ x2
6 f X2 —-3x+3
(x) = 1
_ 3
78 ()=__
X2 ax +1
8. f(X)=
) X—4
2x3 +1
9. f(x)= _
X2 0
X_
10. f 00 = .
X
X2
11. () =
x—1)?,
P
12. f(x)=]1+—|.
)
13 12 —3x?
- f(x) = .
*) Xs +12
14. f(x) = )
) X+2
x2 -3
15. f(x) =

X+2



3 3a1aHus TBOPYECKOI0 YPOBHA

Tema: [loHsgTre YnCIIOBOM MOCIIEIOBATEILHOCTH.

3apanue. JIokaXUTe MO OMPEICICHUIO, YTO JAHHBIC MOCIEA0BATSIIBHOCTH SBIISTFOTCS
OCCKOHEYHO MaJIbIMH.

1
1.an:—l'
n+
1
2.a __ N —".
" 2n+l1 2
" o2n+1
5
4. a,~ -
2n+1
2
5. a,~ :
3n-1
n
6. a,~ -
nzﬁrl
7.a = .
" n?4+2
8.a= 09
" 4n-3
9
9.a,~ :
n+10
2
10. a, =
5n-4
11.an:1 88.
+9n
12. a = )
" 546N
_ 7
13. 8, = —g 100
n-1
14. a,=— L
n+1
152 =2""1 o
n+1

Kontponupyemsie komnerenuu. OITK-1, TTIK-2.
Oyenka KomnemeHyuil 0Cyuwecmensnemcs 8 cCoomeemcmeuu ¢ maoauyei 4.

2 cemecTp
1 3apanus penpoayKTHBHOIO YPOBHA
Tema: @yHKIIMY MHOTUX IIEPEMEHHBIX

f  unonubii mupdepenmman d? f

3ananue . Haiinure yactubie npoussoansie  f,,, fxy, W

dynxkmmn T (X, Y).



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

2) f(x, y)=x% —2xy +3y? — 4.

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

4) f (x, y)=2x% —xy +3y? + 4.

5) f (X, y)=5x>+6xy +7Yy>-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, Yy)=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 3agaHusl PEKOHCTPYKTHBHOIO YPOBHS

Tema 16. ['eomeTprueckre NpUMeHEHUs ONPEAETEHHOTO HHTETpaa.

3aganue. BoruncnuTe miomaab miockoi GUrypsl, orpaHUuEeHHON 33 JaHHBIMUA KPUBBIMH.
Crenaiite uepTéx 001acTH.

1) 3x2 -4y =0, 2x—4y +1=0.

2) 3x2 -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) X2 —y=0,x-y=-1

8) x> -1+y=0,y-12=0.

9) y=x3+3, x=0, y=x-2, x=2,

10) y=x3+2, x=0,y=x-2, x=2.
11) y=x3+1, x=0, y=x-3, x=2,

12) y=x*-1, x=0, y=x-5, x=2.

13) y=x3-2, x=0,y=x-6, x =2,
14) y=x3+3, x=0,y=X+7, x=-2.
15) y=x*-1, x=0, y=x+3, x=-2.

3 3agaHus TBOPUYECKOI0 YPOBHS



Tema: Heonpenenénuplii MHTErpai
3apganmue. [IpuMeHsst METOIbI MHTETPUPOBAHUS M TAOJMYHBIC HHTETPAIIbI, HAMIUTE 33 JaHHbIC
HeomnpeaeNEHHbIE HHTErPaIbL.

xdx
1 .
)IY+x2 |
» (X +18)dx
2) (2—)
I xe —4x-12

3) [(3—x)cos xdx.
 (x+4)dx

4 Jx2-2x-8

5) [xIn(1-3x)dx.
e_dx

6) ) o

7) jxe—f’x.

8) I arctg2xdx.

9 ~[arcsin 3xdx.
10) I xsin 5xdx.

11) I @ dx.

- dx
’ 1+\/3x+1'
.yx%dx
14X

14) ( xe X dXx.

15) dx |

" xIn?x

KonTpomupyembie kommerennuu. OITK-1, TTK-2.

Oyenka KomMnemenyutl OCywecmeasemcs 6 coomsemcmeuu ¢ maoauyeti 4.

12)

13)

3 cemecTp

1 3aganus penpoaAyKTHBHOIO YPOBHS

Tema: CreneHHble psAIBbL.

3ananme. Halimure pagnyc 1 ”HTEPBAJI CXOJAMMOCTH CTENIEHHOTO psiaa. Mccnenyiite
CXOJMMOCTB PsiJIa Ha KOHI[aX UHTEPBAJIA CXOAUMOCTH.

+00 N2
1) Z”Sn 4 x+3
n=1

&En?-6
2) > 5 (x —6)".
n=1




13) > (2n? -1)(x - 2)",
B (x+1)"

14
) Y
n=d (X - 3)n
15
) S
n=1
2 3ajaHNs PEKOHCTPYKTHBHOIO YPOBHS
Tema: JIBoliHOW HUHTETpAIL.
3anganmue . VI3MeHuTE NOPSAOK HHTETPUPOBAHUS B IBOMHOM HHTerpaie. Crenante 4epTéx
00J1acTi UHTETPUPOBAHUSI.

0 6—3x
1 | ax | fx y)ay.
-1 —8X3
1 -8y*
2) 1[oly [ fix yx
—-4y-4
1 4x+4

3) [dx [ f(x y)dy.

0 8x°



0

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

21 2y-6
0 8x®

5) Jax [ f0x ydy.
%1 4%4
1 2y+6

6) |dy | fx vy
0 8y?
1 -8x®

7) fax | fo0 ydy.
0 -2x-6
0 —4y+4

8) [ay | f(x yx
ht] -8y?
1 -8x8

9) |dx f f (x, y)dy.
0 -4x4
0 8y3

10) (g f(x, y)dx.
Jl y4§[4
3 Jaxoe

11) _[dx ‘[ f(x, y)dy.

2

—6y-y

12) [ f(x, y)dx.
o |
5 0
) [ax [Lf(x, y)dy.
—\/8 X—x?
-1 0
14) J' dy ‘ f(x, y)dx.
B —JH4y-y?
N vl

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

0
3 3ajaHus TBOPYECKOr0 YPOBHS
Tema: YncioBsie psbl.
3ana}me Haﬁnme CyMMY psizia.

)Z9n +12n-5
2" 24 |
=1 9n? —12n -5

)Z

9n®-6nn-8



)ZQn +21n-8
+00 2

5 N——.
;4n2+8n+3

)249n —28n 45
)ZQn +3n 2

8) Z49n —7n 12

9)2

n+n2

1 .
)236n 2_24n-5

. )Z4n2+4n 3

12) Z9n +3n 20

13) Z16n —8n 15

14) Z25n +5N—6"

15) ; 4n2

KonTpommpyemsie kommerentmu: OITK-1, TTK-2.
Oyenxa Komnemenyutl OCywecmesemcs 6 coomsemcmeuu ¢ maoauyeu 4.

TECTBI
1 cemectp.
IIpenen moc/ieoBaTe ILHOCTH U Mpeae QPyHKIMMN.
1. VKa)KuTe 10Ce10BaTeNbHOCTH, CXOAAMUEcs K YUCIy 3

3n—2_

1): ;
nN+5
3n 2

2): sin(——);
n+5 n+5

2
3): 3N cos(_“):
n+6 n+5

A):n(x/n+2 —/n).

2. Haiinure npenert nocie0BaTebHOCTH:




. 2n+1
lim ( )2”.
n—o 3N+5
3. Halinure npeaen nociie10BaTeIbHOCTH

"m(7—30057n)
N> \fn+2 '

4. YKaxuTe 3HaYeHUE Mpejiena nocie10BaTeIbHOCTH:

~ (n+1)sin2n

m_—_—_ .

nN—o0 n2

5. YkaxuTe 3HaUeHHUE MPEJEa MOCIeI0BATEIbHOCTH:

lim(_" )y,

n—so N+1

6. Haiiqure 3HaueHue npeena nociie10BaTeIbHOCTHU
. T

limntg —.

n—oo n

7. Haiinure npenesn nociie10BaTeIbHOCTH:

T

lim nsin—z.
n—>00 n

8. Haiinute npenen GpyHkumu:
lim(x? coszx) .

x—1

9. Haitnure npenen GpyHKINH:

) X
lim(_ 2 ).

x—0 X =1

10. HaitguTe npenen GyHKIuu:

lim 92X
Xx>1X+ 2

11. Haiigute npenen GpyHKIuu:

lim( .
x—0 COS7TX
12. Haitgure npenen QyHKIUU:
- 1gzx
lim_—.
x—0 2X
13. Haitgure npenen GyHKIuu:
lim(zxctg2zx).
x—0
14. Haiinute npenest nociaeqoBaTeIbHOCTH:
T
lim|sin2n-sin — |.
n—ol n+1

15. Haiigute npenen GpyHKuuu:



lim(_* 1
x—0 C0S 27X
HenpepbiBHocTh. Knaccupukanus royek paspbiBa.

).

1. OTMeTbTe PyHKIMH, HENPEPLIBHBIE B TOUKe X = 2:
1): y=1grzX;
X2 —XxX—-2
2 y=—"":
X—2

3):y :arcsin(x_z);
2

4):y =Ctg27x.
2. YxaxuTe QyHKIHUU, KOTOPbIE UMEIOT Pa3phbiB B TOUKE X = 2:
X2 —X—2
2):y=1tg7X;
X+ 2
3 y=——;
cos(x — 2)
[S|n(x—2)’x o5
4):y = ¥ X—2
{ 2,X<2

3. YKaxuTe BeIMUUHY CKauka GyHKIUU Y = M B TouKe paspbiBa X =1.
X

4. OtrMetbTe (QYHKIIMH, HETIPEPHIBHBIE HA BCEH YHUCIOBOM MPSIMOi:
1): y = X+ arcctgx;

2):y =5In(x — 2);

3:y= Jm ;

4):y = m .

X—3
5. 3anummTe BENIMYNHY CKayKa QYHKIUU Y = u B TOUKe pa3peiBa X =3.
2(x 3)
3*x=0
6. 3anmuumTe BenMUMHY cKauka GyHkimm Y = B TOUYKE Pa3phIBa.
12 cosx,x<0
7. 3anuimTe BEIMYMHY CKauka (GyHKIMU In(x+1),x>0 Xx=0.
y= ) B TOYKE
| X" —2,x<0

8. Ykaxkute (QyHKINH, KOTOpPbIE MMEIOT pa3phiB B Touke X = 0
sin x

D= |cos | ;



2y = ;
Y X+ 2
3): :sinx_
M
tgx
4).y=—.
X

9. OrMerbTe PYHKIIMHU, HENPEPHIBHBIC HA BCEH YMCIOBOM MPSIMOA:

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

4):y=In(x+1).
. TTX
[SI n—,x>1
10. YKaxuTe BeIMUNHY CKauka QyHKIuH Y = % X BTouke X=1.
cos™ ,x<l1
[ 4
11. YKaXuTe BEIMYMHY cKadyka QpyHKuuu Y = 2 |X|Cth B Touke X =0.
3x%,x>1

12. VkaxuTe BeIMUMHY CKayka QyHKImuH Y — 1 BTouke X=1.

sinzx,x<1

13. OrmethTe HyHKIIMH, HETIPEPHIBHBIC HA BCEH YMCIIOBOM MPSMOM:

Sin X
1):y= > ,
2): y=\/2— 2% ;
3y COsX
T In(+2)
ctgr(x® +2)
4):y= .
X2 + 2
2
14. Vkaxute BenuuuHy ckauka pyakmun Y =arctg —srouke X =0,
X

3
15. YkaxuTe BenuuuHy ckauka Gynkuun Y = 2arcctg —Brouke X =0.
X

IIpousBoaHass. MOHOTOHHOCTb U BBINYKJIOCTb.

1. Haitaure aGenuccy Toukn Makcumyma pyskmun Y = X° —15x3 +5.

Sﬂ_x IN(1+ X) B Touke y —
4

3. IMox kakuM yriaoM kpuast Y = €51 —lnepecekaer ock abermcc?

2. Haiinure mpon3BoaHYIO (DYHKITMH y=co



4. ITpoBoJnOKY JUIMHOM 12 cM COTHYNH B BU/IE€ IPSMOYTOJIBHUKA . YKaXHUTE HAUOOIbIIYIO
BO3MOKHYIO IIOIIA/lb IIPSAMOYTOIBLHUKA (B CM2).
5. YkaxxuTe TOUKU 3KcTpeMyMa (PyHKIMH, €CIIM U3BECTHO, YTO €€ IPOU3BOHAS UMEET B

y'(X) =5(x —2)(x +1)2x3.

6. Haitnure Touku neperu6a pynkuun Y = f(X), ecu ee Bropas npoussonnas umeer Buj
f"(x) = -3(x —1)?x3(x + 2).

7. Yxaxute HauOoIbLIEe 3HAYEHUE PYHKIUH Y = 3|X — 3|Ha OTpE3Ke [2;5] .

8. Haiimure BTOpYI0 nponssoauyo ot Gyukmuu B touke X =1, ecrm Y(X) = X2 In X..
9. Haiimmre nepByio nponssoxayio ot pynxuun Y(X) = e9”* g rouke X =0.

10. Haiigure Toukn sxcTpemyma pyukuun Y(X) = |X| X2

11. Haiinure nepeyro npoussoanyio ot dyukmun Y(X) = Sin(7zx?) B touxe X =1.

12. Haiiure nepsyio npoussoamyio ot dyukmun Y(X) = (X2 —3X)°s Touke X =1.
13. Haiinute BTOpYyIo npoussoanyio ot Gpynkmun Y(X) = Sin(77X?) B Touke X =1.

14. Haiimure Touxy makcumyma pyskmmn Y(X) = x3e7

15. Haiigure Touxy muaumyma Gpynkman Y(X) = (X2 — 4X)°.

AcuMNTOTHI rpauKa PYyHKIHUH.

1. Beibepurte acuMntoThl rpaduka QyHKITUN y= X—X2 :
1):y=X
2:x=2; y=1
3:y=1
4):x=2; y=0.

X?+1
2. Beibepute acuMnToTh rpaduka GyHKIHHA y= v )
1):y=x-2
2):X=2; y=x+2
3:y=1
4):x=2; y=0.

X+ 2
3. Beibepute acumntoTsl rpaduka GyHknuun Y = 2 1
1:y=X;
2):x==1; y=0;
3):y==1;

4):x=2; y=0.



X2 4+ 2

4. Boibepute acUMITOTHI rpaduka pyHkiuu Y =

Xx+1
1):x=-1;
2:x=-1, y=x-1,
:x=-1;, y=1;
4):x=-1; y=0.

X+1
5. Bribepute acuMnToThl rpaduka GyHkiuun Y = v
1):Xx=%2;
2:x=%2; y=0;

:x==£2; y =1;
4):X=12; y=X.

6. BeiGepute acumnToThl rpaduka pysxiun Y = 2% —1us nepeuncieHHbIX HUKE:

1):y=1;

2):x=-1;

3:y=-1;

4):x=-1; y=1.

7. BeiGepute acumnTothl rpaduka pysakiuun Y = 3 +1u3 nepeuncieHHbIX HUKeE:
1):x=1;

2):y=1,

3:y=-1;

4). x =-1.

8. Bribepute acuMnToThl rpaduka yHkuuu Y = 27 + 2 M3 nepeurcieHHbIX HIKE:

1):y=-2;

2:y=2;
3):x=0;
4). x=-1.

9. Boibepure acumnroThl rpaduka GyHkimn Y = 3* — 4 U3 nepeuncienHbIX HIKE:

1):y=-4;

2):y=0;
3):x=1;
4):x=logz 4.
e—2x

10. Bei6epute acumMnToThl rpaduka GyHkimuun Y = ” 13 [IEPEUYMCIICHHBIX HUXKE:

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



:x=-1;, y=0;
4):x=-1; y=-1.

11. Banumure acUMITOTHI rpaduka pyHkuuu Y = & .

1:y=X,

2):x=1;

:x=1; vy =1;

4):x=1;, y=0.
X2

12. YxaxkuTe acuMnToTsl rpaduka QyHkoun Y = 1

1):x=1;

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

:x=1;, y=1;

4):.x=1; y=0.

13. Ykaxure acuMnToTsl rpaduka GyHkuuu Yy = X3
X2 -4

1):Xx=%2;

2:X=%2; y=X;

:x=%2; y=1;

4):x=%2; y=0.

14. Yxaxure acUMOTOTHI rpaguka QyHKIuu Y = 2x°
x? -1

1): x ==£1;

2:x==1; y=2x;

3:x=x1; y=1;

4):x==x1; y=0.

15. Vxaxxute acuMOTOTHI rpaguka QyHKIUH Y = —3x°
x2 -1

1): X ==£1;

2:x=+1, y=-3X;

:x==1; y=3;

4:x==1; y=X.

2 cemecTp

@OyHKUHMH MHOTHX nepeMeHHbIX. [Ipenen mociaenoBaTeJbHOCTH U IIpeae] PYHKIMH.
HenpepbiBHOCTH



1. Haiinure o6mactk onpenenenus Gpynkiuu Z = arcsin(X + Yy). BoiGepute omun u3

MEePEUYHCIICHHBIX HIKE OTBETOB.
1) MHOXECTBO TOYEK Ha KOOPJMHATHOM IIIOCKOCTH OXY , JIeXaIIuX B IOJIOCE, OrPAHUYCHHON

mpameiva Y =—X+1u y=-X-1;

2) MHOXECTBO TOYCK Ha KOOPAWHATHOU TIOCKOCTH OXY , Ie)KaIluX B KBaJIpaTe

{(xy)-1<x<li-1<y<l};

3) MHOXKECTBO TOYEK Ha KOOPIMHATHOH IUTOCKOCTH OXY , JIS)KalUX B MOJIOCE, OTPaHUYCHHON
npsmbimu Y =—2X+1u Yy =-2X-1;

4) MHOXECTBO TOUCK Ha KOOPAWHATHOM IUIOCKOCTH OXY , JIeXAalIMX B MOJIOCE, OTPaHHYCHHON
npsaMbiME Y =—X n Y =—X—2;

5) MHOXECTBO TOYCK Ha KOOPIUHATHOM TIOcKOCTH OXY , JIe)KaIIuX B MOJIOCE, OrPAaHUYCHHON

npsMbiMu Y =—2X+2 u Yy =—-2X—2.

2. Haiiure o6macts onpenenenns Gpynxumun Z = IN(4 — X2 — y?) . Boibepure oauH U3

TEPEYHCIICHHBIX HI)XE OTBETOB.
1) MHOXECTBO TOYEK Ha KOOPJHHATHOM IUIOCKOCTH OXY , JIeKalUX B KBaJIpaTe

{(xy)-2<x<2-2<y<2};
2) MHOKECTBO BHYTPEHHUX TOYEK HA KOOPUHATHOM TIOCKOCTH OXY , IPUHAUIEKAIIHUX KPYTY

panuyca 2¢ LIEHTPOM B Ha4dajle KOOPAUHAT;
3) MHO>KECTBO TOYEK Ha KOOPAMHATHOM INTIOCKOCTH OXY , exalux B KOJIbLIE

{(x, y)‘1< x2+y2< 2};

4) MHOXECTBO TOUCK Ha KOOPJAMHATHOW TIIOCKOCTH OXY , JIeKAIUX B IMOJIOCE

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

5) MHOYKECTBO TOYEK HAa KOOPJAMHATHOM 1IocKocTh OXY , Jexaiux B Kpyre paauyca 1 ¢

LHECHTPOM B HA4YaJI€ KOOpAHUHAT.

3. Haiinure o6nacts onpenesenus pynkuun Z = arcCos(X — Y). Buibepute omun u3

NMEPCUYUCIICHHBIX HUKEC OTBETOB.
1) MHOXXCCTBO TOYCK Ha KOOp,Z[I/IHaTHOﬁ IIIIOCKOCTH Oxy, JIC)KAIIHX B II0JIOCE, OFpaHPI‘{CHHOﬁ

mpsimbimu Y =—2X+1w Yy =-2X-1;
2) MHOXECTBO BHYTPEHHHUX TOUEK Ha KOOPJMHATHOU MIoCcKOoCTU OXY , IpUHAANIEKAIUX KPYTy

paauyca 2 C IIEHTPOM B Hadaje KOOpPIHHAT;

3) MHOX€ECTBO TOYEK KOOPMHATHOI IIIOCKOCTH OXY , PUHAUIEKAIIMX MOJOCE, OTPAHUIEHHOM
mpsmbimu Y =X+1m Yy =Xx-1;
4) MHOX€ECTBO TOYEK Ha KOOPIMHATHON MIIOCKOCTH OXY , JIEXKAIUX B TIOJIOCE, OTPAHUIEHHOMN

npsaMbiME Y =X 1 Y =X—2;



5) MHOKECTBO TOYEK Ha KOOPJHHATHOI mtockocTH OXY , e)alux B II0JIOCE, OTPAHUUCHHON

npsMbiMu Y =—2X+2 u Yy =—-2X—2.

( y \ Bri6epute oqun u3
=)

4. Haitnure o6acTh onpeaesieHust GyHKIun Z = arcsin

NEPCUUCIICHHBIX HUKEC OTBCTOB.

1) MHOeCTBO TOYEK Ha KOOPAMHATHOW IIIOCKOCTH OXY , JIeKaluX B 00JIaCTH {( X, y) ‘y < xz} :

2) MHOXECTBO TOYECK Ha KOOPAWHATHOM IIOCKOCTH OXY , Iexalux B 00JacTH

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

3) MHOXECTBO TOUCK HAa KOOPAMHATHOM TIIOCKOCTH OXY , JiexKalux B 00JIacTH

{(x, y)ly—1< xz};

4) opHOCBsA3HAs 00JIACTh HA KOOPAMHATHOM TIOCKOCTH OXY , OorpaHuydeHHas IByMs napaboiaMu

y= X2 u y= —X2, u mpoxosmas yepe3 och OX ¢ BBIKOIOTOI TOUKOM B HAYA/IE KOOPIHHAT;

5) MHOXECTBO TOYCK Ha KOOPAWHATHOM IIOCKOCTH OXY , JIekalux B 00JacTH

{(x, y)‘—1< y — X2 <1}.

5. Haiinute obnacts onpenenenus ¢pynkuun Z = alCCOS «/ X% + y2 —1 . Buibepure oaun u3

IEPEYUCIICHHBIX HUKE OTBETOB.
1) MHOXECTBO TOYEK Ha KOOPAMHATHOM miockoctu OXY , jexammx B kpyre paquyca F =1 ¢

LIEHTPOM B Haydajie KOOP/INHAT;
2) MHOXECTBO TOYEK Ha KOOPIMHATHOM IIOCKOCTH OXY , Mexalux B kpyre paauyca I =+f2 ¢

LHEHTPOM B Ha4YaJI€ KOOPpAUHAT,
3) MHOXXCCTBO TOYCK Ha KOOpIIPIHElTHOﬁ INJIOCKOCTH Oxy , JICIKAIIUX B KBAAPaTe

{(xy) -1<x<li-1<y<l};

4) MHOXXCCTBO TOYCK Ha KOOpIIPIHElTHOfI INJIOCKOCTH Oxy , JICIKAIIUX B KBAAPaTe

{(x,y)‘—\/z<x<w/§;—\/§<y< \/E}

5) MHOXXCCTBO TOYCK Ha KOOp,Z[PIH&THOfI IIIIOCKOCTH Oxy , JICXKAIIUX B KOJIBIIC, OFpaHH‘lCHHOf/'I

JIBYMS KOHIIEHTPHYECKMMH OKPY/KHOCTIMH paauycoB F'=1lu I = \/E C LIGCHTPOM B Hayaje

KOOpAuHarT.

_ 1
6. Haiture npenen Gpynxiun | (X, y) = (X2 +y2 )sm ———— B TOuKe (0;0) :
X2 + y?
Yacruble mnpousBoaHbie. Iloanbiii auddepenuman ¢yuxkuuu. I[IpudamkeHHblie
BbIYHMCJICHUS C NOMOLIBIO JU(PepeHuraIa



1. Haiijure sacrusie npoussonusie Z, (M), 2, (M) pynxkumn Z(X, y) =sin(nxy) s touxe
M (1;2) . B orsere samummre 2, (M) /n+2', (M )/Tr,

2. Haiipute nepBble YacTHbIE IPOU3BOAHBIC (PYHKIIMH B YKAa3aHHOM TOUKeE:

Z(X, y) = x%e™, My (2;0). B otBeTe 3anummure Z'y (MO ) + Z'y (MO ) .

3. Haiigute nepBbie yacTHBIE TPOU3BOIHBIE QYHKIIMHU B YKa3aHHON TOYKE:

z:y/\/;; P0(1;2).BOTBeTe3aHI/ILHI/ITC Z;((PO)+Z'y(P0).

4. HaiinuTe niepBble YacTHBIC IIPOU3BOHBIE (DYHKIIMH B YKa3aHHOM TOUYKE:

Z=arctg (xy), B (l;l). B orsere sanummure Zy ( Py )+ Zy ( PO) :

5. Haiigure IICPBBIC YaCTHBIC ITPOU3BOAHLIC (I)YHKI_H/II/I B YKa3aHHOﬁ TOYKCEC:

7= e(x_l)y; Py (1;1), B oTBete 3amuumTe  Zy ( B ) + Z'y ( PO) :

6. 3amenss npupanienue GyHKuu auddepeHuanom, BHIMUCIUTE TPUOIMKEHHO

(1,02)° (0,97)".

7.3aMeHss npupaiienue Gy audQepeHnnanom, BBIYUCIUTE TPUOINKEHHO

\/(4,05)2 +(2,93) .

8.3amenss npupanienue GyHKIuN 1uddepeHanoM, BBIMUCIUTE TPUOINKEHHO 0,979

9. OnnHa cropona npsmoyromnsauka @ =10 cm, a gpyras b = 24 cm. Kak n3menurcs quaronans

IPSIMOYTONBHHKA, ECIT CTOPOHY & yAIuHUTS Ha 4 MM, a cropory D ykopotuts Ha 1vm.
Haiigure u 3anummre B CM BeIMYMHY U3MEHEHUS TMAaroHaIH MPSMOYTOIbHUKA!
A) nmpubnnxeHHo ¢ nomouibio tuddepeniuana; B) Tounyro ee BeInUnHy.

IIpousBoanas cinoxuoi pynkuuu. [Ipon3BoaHasi 1o HaNpaBJIEHUIO U IPAAUECHT QYHKIHMHU

1.HaiimuTe B yKa3aHHOM TOUYKE MEpBBIE YaCTHbIE TPOU3BOIHBIE (PYHKIIMH, 33 JAHHON HESBHO:
2 +3xyz +1=0,M, (0;1) . B otBete 3anummre 7', (MO) +7', (MO) :
2.HaiinuTe B yka3aHHOI TOUKe MepBbI€ YACTHBIE MPOU3BOIHbIE (DYHKIINH, 3a/1aHHOM HESBHO:
X3 +2y3 + 28 -3xyz +2y -3=0,M, (1;1;2). B orere 3armmute Z'y (MO) +27 (MO) :
X2 + y? r
3. Haiigure nponsBoanyio dyukimu Z = IN ———, 1o nanpassenuto | =(6;8) B Touke
Xy
M(1;2).



r
4. Haiisure mpousBoanyio (GyHKmuM Z = X2 + XY + 2X + 2y, no manpasnennio | =(3;4) B

touke M (1;1).

5. TemmeparypHoe 10JI€ B JINCTE METAIUIA PACIPEAEICHO 110 YKa3aHHOMY 3aKOHY

T (X; y) =6x% — SY . Haiijute HanGoJIbIIEE 3HAYCHHE CKOPOCTH H3MEHEHHS TEMIIEPATYPBI
J =| gradT (|\/|o)| B Touke Mo(1;1).

6. TemneparypHoe 10JI€ B JINCTE METAJLIA PACIIPEAEICHO 110 YKa3aHHOMY 3aKOHY
T (X; y) = XSINTY . Haiinute Haubonblee 3Hau€HUE CKOPOCTH U3MEHEHUs TEMIIEPaTyphl

J= |gradT (Mo) |B touke Mo(1;1) . B otere ykakure 3nauenue J /.

7. TemniepaTypHOe 110JI€ B JINCTE METAJLIA PACIIPEAEIICHO 110 YKa3aHHOMY 3aKOHY

T (X; y) = y2 — 2XY . Haiijute Hanbosibliee 3Ha9€HUE CKOPOCTH M3MEHEHHS TEMIIEPATYPBI
J =| gradT (|V|o)| B Touke Mo(1;1).

DJIeMeHTbI TeOpHH MOJs
1. BriGepure ypaBHEHUE KacaTeIbHOW MJIOCKOCTU K MOBEPXHOCTH F(X; Y, Z) =0 B ykazanHnoii

TOUYKE CpCau MNCPCUNCICHHBIX HUXKC:
z=1In(x? + y?); (1; 0; 0).

1) x+3y—-22-2=0;

2) 2X—y+22+1=0;

3) 2x+2y—-72-1=0;

4) X+y—-22-2=0;

5) 3X—y+22+2=0.

2. Bribepute ypaBHEHHE HOpMalU K IMOBEPXHOCTH F(X; Y, Z) =0 B ykasanHoii Touke cpeau
[IEPEYHCIICHHBIX HUXKE:
z=In(x* +y?); (1, 0; 0).
x-1 y+2 7-3.

1 :
) 1 -2 3

2) x—2=y+1:z—1;
2 2 -1

3)x—2_y—1_z+2;
1 -2 2
4)x—l_y+2_ z_;
3 1 -2

5) x—3=y—1=z+1.
4 -2 1

3. Bribepute ypaBHEHHE HOpMalld K MOBEPXHOCTH F(X; Y, Z) =0 B ykazaHHoii Touke cpeau

NEPCUUCIICHHBIX HUKC:

X2 —y? — 72 =1; (3;2;2).



Xx-1 y-3 z+1

1) ,
2 1 —2
2) x—1:y+2:z+1;
-1 —2 1
3) x+2:y+2:z—1;
—2 1 2
4) X—3:y_2: 2—2;
-3 2 2
X+2 - 2
5) :y 1:Z+ |
—4 1 3

4. Bribepute ypaBHEeHHe KacaTenbHOH miockoctu k nosepxuoctn F(X;Y;2) =0 B ykasannoii
TOYKE CPEIU NEPEUUCIICHHBIX HUXKE:

X2 —y?2 — 72 =1; (3;2;2).
1) X+2y+2=2,

2) X+2y—-3z2=3,
3) 2X+y—-2=2,
4) Xx—3y+12=3,

5) 3x —2y —2z =1.

5. Bribepute ypaBHeHHE HOpMalld K IOBEPXHOCTH F(X; Y, Z) =0 B ykasanHoii Touke cpeau
[IEPEYNCIICHHBIX HUXKE:
Z=X2-2Xy+Yy2—x+2y;(1;1;1).

X—3 y—2 2-2

1) — = =—

-3 2 2
2) x—2:y+2:z—3;

1 —2 2
3 x—l_y—l_z—l

-1 2 -1

X—2 y-1 z+2
4 o -1 3
5) x-2_y+1_z

4 1 -3

6. BriGepute ypaBHeHHe KacaTenbHOM muockocTu k nosepxnoctu F(X;Y;z) =0 B ykazannoit
TOYKE CPEeIU MEPEUNCICHHBIX HUXKE:

Z=X>-2Xy+Yy?—x+2y;(1;1; ).
1) x—2y+12=0,



2) X—y-22=2,

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

JlokaJbHBIH U I7100JIBbHBII IKCTPEMYMbI

1. Haiizure Touky nokansroro muaumyma M (Xo; Y, ) Gyrxumn  f (X y) = X2 —2X +2y?. B

OTBETE YKAXKHUTE CyMMY X, + Y.

2. Haiigure TOYKY I0KansHOro MuaumMyma M (Xo; yo) byHKIUHA
f(X;y) =2x% + y? + 4X — 2y +5. B orBere ykaxure cymmy X + VY .
0 0

3. Haiinute Touky nokamssoro Makcumyma M (Xo) Y, ) dyaxmun  f (X;y) = —4x2 — y? +4y

. B orBeTe ykaxure cymmy X, + Y, .

4. Haiiure ycnoBHbIe SKcTpeMyMsl GyHKIuH Z = X + 2y npu yenosun X2 + Y2 =5.

5. Haiimure HanGonbiuee 3Havenne pynkmun Z =1+ X + 2y B 1-oii yeTBepTH

(x=0,y>0).

Heonpenesennblii HHTErpa, MeToAbI HHTEITPHPOBAHUS.

1.0mpenemute dyrxmmio T (X), ana xoropoit F(X) = f (X), rme F(X) -nepsoo6pasnas ot
dynxmun f (X) :

1):C-e*;

2) Inx;

3) C-SinX;

4) COSX.

2. Haiiaure unrerpan I (sin x — cos x)%dx .

1):C0S2X +C;
2):sin2x+¢C;

1
3): X+ _C0S2X+C;
2

4):SIN2X +COS2X +C.

3. Haiinure unterpan I cos(2 — x)dx .
1):2X —-Sin X + C ;

2):CoS(Xx—2) +cC;

3):2sinX+cC;

4):sin(x—2)+c.

4. Haiigure uHTerpai J C0s 2xdXx .



1):-sin2xX +¢C;
2):28IN X+ C;
3):—2C0SX +C;

1.
4):Esm 2X+C.

5. Haiiaute unTErpan I 2%+ 1dx |

1):2%2 4¢C.
x+1

In2

3:2%In2+c;
X
4). —+C.

2): +C;

In2

6. Haiinure naTerpa I( X _21)dX _
)
1)-In|x|—i+c-
: 2 ;

2):In|x=1|+c;
3): X—l)ln |X|+C;
4);_In|x|+c.

X
7. Haiinure uarterpan .[ X(x +1)°dx .

7 6
1):X_—X_+C;

7 6
2): (x+1)7 _ (X ) +C;
7 6
(x+1)7
_I_
7
X(x +1)°
4) ——
6

8. Haiinure unterpan I X(x —1)*dx.
(x -1)°
1):
6

X(x —1)°

3): C;

+C.

+C;

2):

5
(x-1)° (x-1)°
3): + +C;
6 5

+C;




4):

2(yv _1\5
X(x 1)+c

5

9. Haiinure unrerpan I X(x —1)%dx ..

(X _1)12 (X _l)ll
1): +

2):
3):

4):

+C

X(x —1)*2
x2(x —1)1

XZ(X _1)10

12 11

+C,
12

+C;
11

+C.
2

10. Ykaxure BCPHBIC YTBECPIKACHU A U3 ITPUBCACHHBIX HHUXKC:
1): sin x? - 2xdx = [sin x2d (x?) ;

2):ecn F(X) = f(X), rne F(X)-neppoo6pasnas or pynxumn f(X), 10 f(X)=ce*;

u

3):.

4):
11.
1):
2):

3):

4):

12.

1):

2):
3):

4):
13,

[In x2dx = Zjln X |dx ;
-x—ZJiﬁnx

N

Ykaxure BCPHBIC YTBCPIKACHHUA U3 IPUBCICHHBIX HUKEC:

.sm“\/_ 2Xdx = I5|n*/_dx _[Zxdx

(cosx sin x)%dx = jdx jsm 2xdx ;

.6In«§/_dx Zjln xdx

ecmu F(X) = f(X), rne F(X)-nepsoo6pasnas or pysxmuu f(X), 7o F(X) =InX.
VKaKuTe BEPHBIE YTBEPKICHUS U3 NPUBEICHHBIX HHKE:

dx = dex — stin xdx.

1
[ xdx =~ [Inxdx:
Jinxax="

[2xdx = x2 + 4:

(sm X +1)%dx = J‘sm2 xdx + IZsm xdx + Idx
IZX\/_dx IZX dx - _[«/_dX

Oyuxims T (X) nmeer mpomssommyio f'(X) = X +1. Ykaxure, kakue u3 npuBeneHHBIX

HIwKe (GyHKIME MoryT cuntarbes gynximeit f (X) :

2

X

+ +

1)1— X 2:

x+1

2): (—)2 +2;



2

X
3):—+X;
2
(x +1)?
gy 22
2
14. YKaxxuTe BEpHBIC YTBEPKIACHUS U3 IIPUBEACHHBIX HUXKE:
-10 — .
1) [Xdx=—""+¢;
J 2
2xdx=9 43
2): |37 UX=—+3;
) IS . In9
X+
3): -5 _4 :
X+1 X+1

4): Icos(x —1)dx = —sin(1- x) +c.

15. Vkaxure BCPHBIC YTBCPIKACHHUA U3 IPUBCICHHBIX HUKC:

1): [ (2 ~164/X)dx = SU 2°dx— | xdx];

2): _[(cos X +sin x)%dx = jdx + jsin 2xdXx ;

3): ecu F(X) - mepsooGpaskan ot bymxu f (X) , To [F (X) - xﬂj - nepBoOGpaskas ot
ymxuun | f(x) —2x];

4): ecrm F1(X) u F2(X) - nBe mepBoo6pasmbie ot oxHoit Byrkimu f (X) Tak, 4To
F1(X) =2F2(x), 0 f(x)=0.

Onpenenennsblii uHTErpas, popmyaa Herorona-Jleiionuna.

1. Beruucnure v 3anuimTe 3Ha4€HUE WHTerpalia
4

!7(x—3)6dx.

4
2. BeluncnuTe ¥ 3anuIiniTe 3HaU€HUe HHTErpaa l 9(x — 3)8dX _

3. BeruncnuTe 1 3anunimMTe 3HaY€HUE UHTErpata
4

Ilo(x —3)%dx.

4. BelUMCIUTE ¥ 3alIMIITNTE 3HAUYCHUE HHTErpaia
2

l[9(x —1)8dx.



2
5. BelyncnuTe U 3alUIINUTE 3HAUYEHNUE HHTCIrpajia ![ll(x _1)10 dX )

6. BeIunciuTe U 3alMIIUTe 3HaYCHHE HHTCTpaia
2

t[ (x —1)'dx.

7. BeIUKCIUTE U 3aIIMILIUTE 3HAYCHHE HHTCTpaIa

3

3

8. BeruncnuTe 1 3anummTe 3HaYCHUE HHTETrpaja { 11(X 2)10 dx .
5

9. BeruncnuTe ¥ 3anIIKMTE 3HAYEHUE UHTErpajia !7 (x — 4)6 dx .

10. Beruncnure uHTErpal:

(X + 2)sin xdx.

1. Beruucnure uHTErpait:

T
(x-—zg)cosxdx.

2. Beraucnaute uHTErpa:

X COS Xdx .

ot— N '—‘d—. NN '—‘d—,mm

[HEN

3. Beruncnute unTerpa:
T

w

(x +1)sin xdx .

. Beruncnure uHTErpa:

IIpuioskeHus onpeneieHHOr0 HHTErpaJa.
1. Haiigure nuomans S (QHUIyphl, OrpaHMYEHHOM TMHUAMMY:



y=+2-X; Y= JX; y=0.B orsere ykaxute 3nauerne 3S.

. Haiinure nnomans S (urypsl, orpaHM4eHHOH TMHUAMMY:

y=8-X%X; y= Jx; y =0. B oTBeTe ykaxuTe 3HaueHue 3S .
. 3anmuInKTe 3HAYEHUE MUIOMAAM S (DMIYpHI, OrPaHMYEHHOM THHUAMMU:
y=+18-x; y=+x y=0.
. Haiiure momans S (urypsl, orpaHiyeHHON TUHUAMU:
y =x% y=1. B orsere ykaxure 3Hauenue 3S .
. Haiinure nnomans S (urypsl, orpaHM4eHHO THHUAMMY:
y = X% y=4.B oTBere yka)uTe 3HaUCHHE 35 .
. Haiinure niomans S (urypsl, orpaHM4eHHOI THHUAMMY:
y=x2+1; y=2.B orBere ykaxure 3HadeHHEe 3S .
. Haiinure niomans S (urypsl, orpaHM4eHHOI JTHHUAMMY:
Yy =X?, Yy =2X.B orBere ykaxure 3HaucHHC 35 .
. Haiinure nnomans S (urypsl, orpaHM4eHHOM THHUAMUY:
y =X?, Yy =-2X.B orBere ykaxure 3HaucHHE 35 .
. Haiinure niomans S (urypsl, orpaHM4eHHOI THHUAMMY:
y=4-x% y=0.B orsere ykaxuTe 3HaueHnC 3S .
10. Haiinure muomans S (GUIrypsl, OrpaHMYEHHOM THHUAMHU:
y=x?-1; y=0.B orsere ykaxure 3HaueHue 35 .
11. Haiinure nuomans S (QUIrypsl, OrpaHHYEHHON THHUAMHU:
y =—X?, y=2X.B orsere ykaxure 3HaucHne 3S .
12. HaiinuTe tutomazs TpeyrojibHUKa, 00pa30BaHHOTO PSIMOM
I: 3x—4y =12 ¢ ocamu koopauHar.
13. HaiinuTe muiomazab TpeyrojibHUKa, 00pa30BaHHOTO IPSIMOM
I: X+2y—-4=0 c ocamu KoopauHar.
14. HaiiguTe nioiaab TpeyroibHUKa, 00pa30BaHHOTO MPSMOI
I: X—3y+6=0 c ocamu koopaunar.

15. HaiiguTe nmiomaab TpeyrojibHUKa, 00pa30BaHHOTO MPSMOi
I: 2x+3y—-6=0 c ocamu koopauHar.

Heco0cTBeHHbIii HHTErpaI.

©dx
1. Berauciure HeCOOCTBEHHBIN HHTETPal ¢ OECKOHEYHBIMU NIpEJIENIaMu ] — J' >
J 14X
1
yKaKuTe 3Ha4eHne — J .
T
©2 dx
2. Berunciure HeCOOCTBEHHBIN MHTErPas ¢ OECKOHEUHBIM MPEETIOM — I— 5
1+ X

0

3. BBI‘II/ICJ'II/ITed HECOOCTBEHHBIN HHTETPaA ¢ 0ECKOHEYHBIM ITPEICIIOM
o0
X

. B otBeTe ykaxute 3nauenue 4J .

1=l

. B otBeTe



4, Bé,lqncnme HECOOCTBEHHBIN HHTETPaAT ¢ OECKOHEYHBIM IPEICTIOM
[e0]
X

jxIr12x
e

5. Beruncnute HecOOCTBEHHBIN HHTETPpall ¢ 0ECKOHEUHBIM IPEAETIOM
= dx
I 2 .

X

6 BBI‘II/ICJ'II/ITC HECOOCTBEHHBIN HHTCTpAI C OECKOHEYHBIM npeaciom

I___

7. BeruncnuTe HecoOOCTBEHHBIN HHTErpal ¢ 0ECKOHESYHBIM MPECIIOM

J:Ie*dx

8. Brruncinure HeCOOCTBEHHBIN HHTCTpal C OECKOHEYHBIM npeaciiom

o0

J = G" e-2xJx - B orBere ykakure sHauenne 2J .

9. Bbin/ICJ(IjHTe HECOOCTBEHHBIN MHTETrpaJl OT HeozrpaHquHHoﬁ GbyHKINN
X

J= . B otBeTe ykaxkure 3Hauenne _ J .
RV X? ¢

10. Beruncnute HecOOCTBEHHBIN UHTETpal OT HEOTPAHUUEHHON (DYHKITUU

1 2dx

J=|—F.

J 3f

o VX

11. B{,Itancnnre HECOOCTBEHHBIN HHTETpaJl OT HEOTPAHUYEHHON (PYHKIIMU
X

J:!\/;'

12. B{;I‘II/ICJ‘II/ITG HECOOCTBEHHBIN MHTErpall OT HEOTPAHUYEHHON (PYHKLIUU

dx
J=|3—.
JI1—x
13. BBI'—II/ICJ'II/ITG HECOOCTBEHHBIN HHTETpaJl OT HEOTPAHUYEHHON (PYHKIIMH
" cos xdx

J_j\/slT

14. BBI'—II/I(aJ'II/ITe HECOOCTBEHHBIN HHTETpaJl OT HEOTPAHUYEHHON (PYHKIIMH
Xax

J= .[ - Sl B oTBete ykaxute 3HaueHne 3J .

15. Beruncnure HecOOCTBEHHBIN UHTETPAI ¢ 0ECKOHEUHBIM MPE/IeTIOM HHTETPUPOBAHMS

o 20X

Jo [— B oTBeTe ykakute 3HaueHne 3J .
X+ x3



3 cemecTp
Yucaossle psaabl. Cymma psija. [lpuzHaku cxoamMocTH
1. Tlonp3ysch OI[HEM U3 IPU3HAKOB CXOIMMOCTH, y0eauTech B CXOAUMOCTH YUCIIOBOTO psija

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

Haitaure u 3anummre ee cymmy.
2. [Tonb3ysch OTHUM U3 MPU3HAKOB CXOJUMOCTH, YOEIUTECh B CXOJIMMOCTH YHCIOBOTO psijia

5 13 35 2" +3"

R +

6 36 216 6"

Haitaure u 3anummre ee cymmy.

3. [Monb3ysch OZIHM) U3 IPU3HAKOB CYONUMOCTH, ybenuTech B CXOAMMOCTH YUCIIOBOTO psifia

4 4 N +..+
Ax5 5x6 6x7 (n+3)(n+4)

Haitgure u 3anuimmre ee cymmy.
4. ITonb3ysch OJTHUM U3 IPU3HAKOB CXOAMMOCTH, YOEUTECh B CXOJUMOCTH YHCIOBOIO psijia

1 1 1 1
+ + +ot 4+
1x2 2x3 3x4 n(n+1)

Haitgure u 3anuimmre ee cymmy.
5. [lonb3ysick OTHUM U3 TPH3HAKOB CXOIUMOCTH, yOeauTech B CXOJMMOCTH YHCIOBOIO psja

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

Haiinure u 3anumure ee cymMmy.
6. Haiiqute u 3anumure CymMMy YMCIOBOTO psijia

1 9 27 3"

—t ot ottt

2 36 216 6

+:1.0

7 HaI/I,Z[I/ITe " 3aIIUIIHUTC Cy'MMy YUCIIOBOI'O pﬂz[a
2 4 2"

1+ —4+—+.. 4+ —+ ...
3 9 3"

8 3 IMUINUTE IIOCJICA0BATCIIBHO HOMep ﬁX CXOIAIInXCs pﬁI[OB N3 4ucClia HpI/IBeI[eHHLIX HHNIKEC:
‘%1+cosZ1 * 2n+1 fBﬁ

1)2—2— 22 33’ 3)2\ 3)
n=1

9. 331'?/H_HﬁITC HOCJI?_,Z[OB&TC%ILHO HOMCpZa BCCX CXOOAIMUXCA pAAOB U3 YK CJIA TPUBCACHHBIX HUXKCE:
+ COS *

V27| P 9%,

10. 3anummTe MOCIeI0BATEILHO HOMEPA BCEX CXOMSANTUXCS PSAIOB U3 YHCIIa TPUBEACHHBIX
HUXKE:

W(lv “n+2  ~

1)2@ ) 2)2 - 3)22

11. 3anumuTe Mocien0BaTeIbHO HOMEPA BCEX CXOIAIIUXCS PSIIOB U3 YHUCIIa TPUBEACHHBIX
HUXKE:




© g * (-1)"sinn
l)Z— 2)Z‘Bn 7 3)2

12 3aHI/II_HI/ITe IIOCJICA0BATCIIPHO HOMEPA BCEX CXOMAIINUXCA PAAOB U3 YKUCJIa MPHUBEACHHBIX

HUXKC. 3
 32n © cos°n+7 * Inn

1)% pv ;2)2,1 — ;3)27.

13. 3anummre mociea0BaTENIFHO HOMEPA BCEX CXOASMIINXCS PSAOB U3 YHCIIA PUBEICHHBIX

o w342 2 1

o0

D24 5250+ 3 D03

14, 3aHI/II_HI/ITe IMOCJICAOBATCIIbHO HOMEPA BCEX CXOMAIUXCA PAAOB U3 YKUCIIa IIPUBCACHHBIX

arctgn o © 5 o
DX~z 23 (V1" +2-n)3)5 (3)

15 3aHI/IIHI/IT€ [IOCJIEZI0BATEIBLHO HOMEPA BCEX CXOSIINXCS PAIOB U3 YUCIIAa IPUBEIEHHBIX
HIDKE!

00(2\2 “ 54+n, © 1 1

D2 1) AL B eosy

16. 3anummure MOCJICAO0BATCIIbHO HOMEPA BCCX CXOAAIIUXCA PAAOB U3 YUCJIa TPUBCIACHHBIX
HHUXKC!

> N+2.9% 2 ¥,
=t +2 NN 1

17. 3anumure mociieI0BaTeIFHO HOMEpa BCEX CXOISIIMXCS PSAIOB M3 YHCIIa TPUBEACHHBIX

ng.ge: - . -
2n+3 sinn+1 1

DY AL AL
n=1 n=1 n n=1

18. 3ammmTe MocieI0BaTENILHO HOMeEpa BCEX CXOIAIIUXCS PAI0B U3 YHCIIa IPUBEIECHHBIX
HIKE

*sinn+5  ©n2 = arctgn
D2 7 A% mL 5
n=1 n 2

19. 3anumure mocaer0BaTeILHO HOMepa BCEX CXOISIINXCS PSIIOB U3 YKCIIa IPUBEACHHBIX
HHNXKC: -
@ ® 4 -sIin2n »
1+2/n
)Y R +n-n);2)Y — )Z
n=1 n=1 n 3H-J1_

20. 3anummuTe MOCJICAOBATCIIBHO HOMEPA BCCX CXOIAIINXCA PAJA0OB U3 YHCJIa IPUBCACHHBIX

HHNXKC:
® cos3n 0 g2n ©

0)) I 3)2‘1(%“ +3-n).

CreneHHble psAAbl M NPUOINKEHHbIE BHIYHCICHUS 3HAaYeHN PYyHKIMI U onpee/IeHHbIX
HHTErpajioB



1. Ckonbko HY’KHO B3ATb "IEHOB psna

X X2 X"
=1+ T4 I e S

1 2! n!

4TO6BI HAWTH YKCI0 €1 ¢ TourocThio 10 0,017

2. CkosbKO HY’KHO B3STb "LICHOB pinia

X X2 X"
=1+ T4 I e S

1 2! n!

4TOOBI HAITH YUCIIO e_]/2 ¢ Tounocteio mo 0,017

3. CKOJIBKO HYXKHO B35Th WICHOB psijia

X2 n

In(1+x)=x— 2+ .+ (D)1 X_
2 n
uT00bI HalTH ynciao N2 ¢ TouHocThIO 10 0,01?

4. CKOJIBKO HYXXHO B3ATb YICHOB p;ma

3
sinx="*-" 4.+ (1)1 XL
1 3 (2n-1)!

ut06s! HaitTi unciao SIN0.5 ¢ Tounocteio 10 0,01?

5. Ckonbko HYXXHO B3ATb YICHOB psma

X2 4
cosx=1-"_ +(-1 )n
T AT (DI
4T06b! HaliTi yncno C0S0.5 ¢ Tounoctsio 10 0,017 6. Haiture paguyc cXoQuMOCTH
o0

CTETIEHHOTO psifia Z XN
n=1
[e) n

X
7. Haiigure paanyc CXOAMMOCTH CTETIEHHOTO psija Z :
n=1 n-2"
n X n

8. Haitmure paguyc CXOIMMOCTH CTEIICHHOTO psijia Z ( )

—=n+12

o0

9. Haiigure paanyc cXoIuMOCTH R crenennoro psana Z3n X" . B oTBeTe yKakMTe 3HAYECHHE
n=1
3R.
( 1)n Xn

10. HaitguTe paguyc CXOIUMOCTH CTEIIEHHOTO Psia Z— .

n=1 n

= (x=3)"
11. Haitaute paguyc cX0AUMOCTU CTEIIEHHOTO psia Z— .

n

n=1 N-5



X (x =1)>"

12. Haitgute paguyc CXOIUMOCTH CTEIIEHHOTO Psija Z

ne1 N9
2 (x+3)"
13. HaiiguTe paanyc cX0IMMOCTH CTEIICHHOTO Psijia Z—Z .
n=1 n
v (x=2)

14. HaiiguTe paanyc cXOAUMOCTH CTEIIEHHOIO psija )
1
n=1(2n-1)-2
- (X =7)"
15. Haitaute pagnyc cX0IUMOCTH CTEIIEHHOTO psijia Z— .
n:1 5n _1
2 (2x-=7)"
16. HaiiguTe paanyc cXOIUMOCTH CTETICHHOTO Psijia 2—5 .
n+
n=1
o (X —5)"

17. Haitgute paguyc CX0IUMOCTH CTEIIEHHOTO Psia ZZT .
n=1

18. Mcnonb3ys pasnoxkenue GyHkuuu €% B psa MakiopeHa, BBIMUCIUTE TPUOIHKEHHO elec
tounoctrio 10 A= 0.01.

19. Mcnonb3ys pasnoskenue GpyHkuun COSX B psa MaknopeHa, BHIUCIHTE HPUOITHKEHHO
coSlc tounocteio o A= 0.01.

20. Vicnionb3ys TabnuuHoe pasioxenue Gpynkuun (1+ X)a B psia MakiopeHa, BBIYUCIUTE

PUOITHKEHHO \/H c tounocteio 1o A= 0.001.

21. Vcnone3ys tabmuunoe pasnoxenne Gpynkmun (1+ X)% B s Maknopena, BeramcinTe

PHUOIHKEHHO /30 ¢ rounocteio io A= 0.001.

22. Vicnionb3ys TabnuuHoe pasioxenue Gpynkuun (1+ X)a B psa MakiopeHa, BBIYUCINTE

HpHUOIHKEHHO \/8_4 c tounocthio o A= 0.001.

23. Pa3noxuB MOABIHTErpATbHYIO (QYHKIHIO B psil MakiiopeHa, BEIYUCIUTE TPUOIMKEHHO
1

2
HHTeraHje_X dX ¢ Tounocteio no A= 0.0001.
0

24. Pa3noXuB MOABIHTErPATbHYIO (QYHKIIHIO B psii MakiiopeHa, BEIYHCIUTE TPUOIMKEHHO

0.5 dX
UHTErpal 7 C TOUHOCTBIO J10 A= 0.001.

01+x

25. Pa3noxuB MoAbIHTErpalIbHYI0 (QYHKIHMIO B psii MakiiopeHa, BBIYUCIUTE MPUOTMKEHHO
0.25

MHTEerpan l!; In(1+ \/5 )dX ¢ Tounocteio A= 0.001.
710



JIBoiiHOI HHTErpaa

1. Beruucnure 1BOMHON HHTETpa
g (x + 5y)dxdy, D={(x;y)|0<x<1,0<y<1}:

2. Beraucnute qBOMHON MHTETpA

jD[(XZ +y? 4+ 2)dxdy, D={(x;y)[2<x<4,0<y<3}

3. BerumcnuTe 1BOMHOM HHTETpa

J‘J (X + y)dxdy rie D —MHOXecTBO TOYEK IUIOCKOCTH, OrPAaHUYEHHOE JIMHUSIMHU
b
_ _ y2
y - X1 y =X
4. BeruncauTe TBOMHOW MHTErpaj

g4xydxdy, rae D —MHOXeCTBO TOYEK INIOCKOCTH, OTPAaHUYCHHOE IPSIMBIMU

x=1,y=XxYy=3X.

5. Beruucnure nBOMHON MHTETpa

jJZy_X dxdy,rne D —MHOXECTBO TO4YeK IUIOCKOCTH, OFPAaHMYEHHOE  IIPAMBIMHU

x=0;x=In2;y=x;y=x+1.
6. BeraucnuTe qBOWHON MHTETpA

L[xy dxdy , rie D —MHOKECTBO TOUYEK IUIOCKOCTH, OTPAHUYEHHOE JIMHUSIMU

y=0,y=1-x2.

7. Beruuciaute NBOWHON MHTETpAT:

IJX dxdy , e D —MHOXeCTBO TOYEK MIOCKOCTH, OTPAHUYCHHOE JTMHUSAMU

X=-1,X=2,y=X+2,y=X2.
8. BLI‘-II/ICJ'II/ITG I[BOI>'IHOI>'I I/IHTCI‘paJ'I, HCpCXOI[H K HOJ'I}IpHLIM KOOp,Z[I/IHaTaMZ

J = g(4><2 +4y2 +6)dxdy , e D=((Xy):X* +y? <1).

B otsere ykaxute 3nauenne J /77 .
9. Beruncute JBOWHOM MHTErPal, EPEXO/A K MOISIPHBIM KOOPIMHATAM:

J = _D.(go\/xz +y2 —2)dxdy, re D=((x;y): X2 + y? < 4).
B otsere ykaxure 3nauenne J /77 .

IIpuioxeHus ABOMHOIO HHTEIPaJia

1. Haiinure cyMMy KOOpAMHAT LIEHTPA TSHKECTU OJTHOPOIHOTO TPEYroJbHUKA, OTPAHUUYEHHOTO
MPSAMBIMU:

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



2. Boruucnute opauHaTy Yo LEHTpaA TSHKECTH OJHOPOIHOM IJIACTHHBI, 3aHUMAIOIICH BEPXHIOK0

nonosumy kpyra: X2 + Y2 <25,(y >0). B otBere ykaxure suadenue 37Y.

3. Brruncaure opauHaty Yo HEHTpa TSKECTH OJHOPOIHOM TUIACTHHBI, 3aHUMAIOIIEH BEPXHIOO

IOJIOBUHY KpyTa: X2 + y2 < 9,(y 2> 0) . B oTBeTe ykaxkure 3HaueHue Y.

4. Bpluucnure opauHaTy Yo LEHTpa TSXKECTH OJHOPOIHON IIACTUHBI, 3aHUMAIOLICH BEPXHIOIO

nonosuny kpyra: X> + Y2 <4,(y>0) . B orsere ykaxure 3nauenne 377 Yo-

5. BelumciauTe MOMEHT HHEPUHMH Joo KBaJpaTa co CTOPOHOH 8 = 2 OTHOCHTENILHO OCH,
HPOXOJISANIEH Yepe3 €ro BEPIIUHY NEPIIEHAMKY/IAPHO K INIOCKOCTU KBaapara. B oTBeTe yKaxuTe
3nauenue 3Joo.

6. BbIuncaMTe MOMEHT HHEPIIUH OJHOPOIHOMN IIIACTUHBI B (POPME IMPAMOYTOJIbHHKA,
orpanuyensoro npsambimu X =0,X=2,y =0,y =3 orHocurenpHO Hauaa KOOPMHAT.

7. BeluncanTe MOMEHT HHEPLMH Jo0 OJHOPOIHOM IUIACTHHBI B (POPME MPIMOYIOJIbHHKA,

orpannyennoro npsambimu X =0,X =1,y =0,y =2 ornocurensHo Hayana koopaunar. B

OTBeTe yKakute 3HaueHne 3Jgq .
8. BpluncanTe MOMEHT MHEPLIMM OTHOCHUTEIBHO OCH X 71l OMHOPOJHOM IIIACTHHBI B hopMe

TpeyroiabHUKa, 00pa3oBaHHOro MpsAMbIMU X + Y =2, X =2,y = 2. TIpecTaBbTe YepTeK.

9. BelumcauTe MOMEHT HHEPUHMH Joo KBaJpaTa co CTOPOHOH @ = 2 OTHOCHTENILHO OCH,
IPOXOANIEH Yepe3 ero BEPIIUHY IEPIEHIMKYIIAPHO K IIIOCKOCTH KBajapara. B oTBeTe ykakuTe
sHauenune 3Jyg .

Kpusosmneiinbiii narerpan. @opmy.a I'puna (0 ¢BA3M KPUBOJIHHEHHOIO M
ABOIHOI0 HHTEIPAJIOB).

1. ITpumenss popmyny ['pruHa, BEIUMCINTE HHTETPA

J = [Cﬂ —x2ydx + xy2dy 1o oxpyxuoctn C: X2 +y2 =4,

J/m.

npoOeraeMoi MPOTUB X0/Ia YaCOBOM CTPENIKU. B oTBeTe 3anmuimmTe

2. Haiiiute kpuBoIMHeHHBIH HHTErpas oT BekTopHoro nons F (X;Y) Baomns kpusoit

L(t) B nanpasnennu Bospacranus napamerpa { :
FOGy)=(y;x+Yy); L:x=t,y=t0<t<1.
3. Haiigure KpuUBOMMHEWHBI HMHTErpall OT BEKTOPHOTO IOJIA lf(X; Y) Bmons
kpuoit L(t) B mampaemennmm Bospactamms mapamerpa 1 F(X;y) = (X; Y?) ;

L:x=t3,y=t0<t<1.

4. Haiigure KpUBOJMHEHHBIH HMHTErpajl OT BEKTOPHOIO IOJA IE(X; Y) BaOIH
kpusoit L(t) B mampasnemmu Bospactamms mapamerpa  t: F(X;Yy) = (X; V) ;

L:x=ty=t20<t<1.



5. Haiinute kpuBonuueifnplii wuHTerpan ot Bektopnoro mons F(X;Yy) Bmons

kpupoii L(t) B manpasnenun Bospacranus napamerpa i :

F(y)=(y;x+y):L:x=t2,y=t0<t<l.

6. Haiinure kpuBonumeiinplii wuHTerpan ot Bektopnoro mons F(X;Y) Bmons

kpusoit L(f) B mampapnemmm Bospacramms mapamerpa {: F(x;y) = (X; y?) ;

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

7. Beruucnure KpUBOJIMHEHHBIA HHTETPATT

_[ 2xydx — x2dy

LOA
BJIONIb IpAMON L, , BBIXOISIIEH M3 Havana KOOpAHHAT O(O;O) U 3aKaH4YUBaIoIEeHcs

B TOUKE A(Z;l).

8. Beruncnure KpUBOJIMHEHHBIN HHTET A
_[ 2xydx — x2dy
LOA

BJIOJIb MTapadoJIb LOA, OCBK0 CUMMETPHUH KOTOpOi1 siBisieTcss OY

BBIXOJANIEH M3 Hayala KOOpJUHAT 0(0;0) W 3aKaHYMBAIOIICHCS B TOYKE A(2;1).

9. Brruncnute KpUBOJIMHEHHBIN HHTETpall
_[ 2xydx — x2dy
LOA

BJI0JIb Tiapaboutbl L3, ockro cuMmeTpun KoTopoi sensercs 0X,

BEIXOJAIIEH M3 Hayala KOOpJMHAT O(O;O) W 3aKaHYMBAIOIICHCS B TOYKE A(Z;l).

10. Beruncnute KpUBOIMHEHHBIN HHTETPal
_[ 2xydx — x2dy
I-OA

B0 tomanoit La = Losa, (rze B(2;0) )

BBIXOJAIIEH M3 Hadaja KOOPJUHAT O(O;O) M 3aKaHYMBAIOIIEHCS B TOUKE A(Z;l).

11. Beruncnute KpUBOJIMHEHHBIN HHTETPa
_[ 2xydx — x2dy
LOA

B1osb JoMaHoit Ls = Loca, (rne C (0;1)),

BBIXOJIAIIEH U3 Hauana KOOpJAMHAT O(O;O) M 3aKaHYMBAIOIICHCS B TOYKE A(2;1).



12. Beruncnute KpUBOJIMHEHHBIN HHTETPa
'[ 2xydx + x2dy

LOA
BJI0JIb PA3JINYHBIX ITyTEeH (CM. IPEABIAYIINNA IPUMED), BEIXOAAIINX U3 Hayala

KOOpP/IMHAT O(O;O) ¥ 3aKaHYMBAIOLIUXCS B TOYKE A(Z;l) :
a)mpsimoit Ly =L,;

6) mapa6oisl L2, ockio cummerpun kotopoii seaserca QY ;
B) mapabossl L3, ocbio cummerpun KoTopoii sBisercs 0X ;

r) nomanoii L4 = Loga, rae B(Z;O) ,
1) nomanoit Ls = Loca, rie C (O;l).

Bonpocs! 1151 NOATOTOBKHU K IK3aMeHY
IlepBbIii cemecTp

1. OCHOBHBIE TIOHSATHS ¥ CUMBOJIBI H3 TCOPHH MHOYKECTB.

2. Ornepanuy HaJ MHO)KECTBAMH.

3. [TonsaTue QyHKINN.

4, Cynepnosunus ¢pyakiuil. ToxxaectBenHas u oopatHas pyHkiuu. Cymma u
npousBeieHne AByX QyHkuuil. ['paduk GpyHKIKMN HA KOOPIMHATHON IJIOCKOCTH.

5. Knaccudukanus GyHkImid.

6. AKCHOMAaTHKa MHOYKECTBA JICHCTBUTEIIBHBIX YUCEIT 1 HEKOTOPBIC CIICICTBUS U3
HEE.

7. OrpaHu4eHHbBIC U HEOTPAHWMUYSHHBIC YACIIOBBIE MHOXKeCTBAa. HanmeHbImii u
HaMOOJBIINHA 3JIEMEHTBI YUCIIOBOTO MHOXKECTBA.

8. [TonsiTne yncnoBo# nmocienoBaTenbHOCTH. Kitaccudukarus 4ucioBbIX
MOCJIE0BATEILHOCTEH.

9. ApudmeTrndeckue ASMCTBHI HAJl YUCIOBBIMH MOCIIE0BATEILHOCTSMHU.

10. BeckoHeuHO Malible U OOJIBIIIKME YHCIIOBBIC ITOCICA0BATEILHOCTH, UX CBOMCTBA.

11. [TonsTHE MpeIena YUCIOBOM MOCIeI0BATEIIBHOCTH, TPH PABHOCHIILHBIX

onpeneeHus mpeaesia, uX CUMBOJIMUEcKas 3anuch. CXOIAIIMECS U PACXOASIINECS
MOCJIEIOBATEIILHOCTH.
12. CBOMCTBA CXOASIIUXCS YUCIOBBIX IIOCISA0BATEILHOCTEH.
13. CX0IMMOCTh M pacXOAMMOCTh MOHOTOHHBIX MOCIIEI0BATEIIbHOCTEMN.
14. CxoauMocCTh U PacXOAUMOCTb MOCIEI0BATENLHOCTEN.
(15. JIMCKpEeTHBIN BapHaHT MIEPBOT0 3aMEYaTEIbHOTO Ipeiena:
. T

. T
lim sin= /= =1
n_)+°°L n/ n J
[ 1Y
16.  JIMCcKpeTHbIi BapHaHT BTOPOTo 3aMeuatenbHoro mpeena: 1M | 1+ —J =e.
N—>+o0 K n
17. [Tonsartue o pynnamentanbHO# nocnenoBareabHocTH. Kpurepuit Komm.
18. Heomnpenenénnocti. OCHOBHBIE MPUEMBI BEIYHCIIEHUS MPEETIOB.
19. [TocnenoBaTenbHOCTD BIOKEHHBIX OTPE3KOB, TEOPEMA O CYIIECTBOBAHUN
€IUHCTBEHHOM
TOYKH, IPUHAIJICKALICH BCEM OTPE3KaM.
20. beckoneuno massie u 6onbiue GyHKIMU B Touke. [Ipenen pyHkiuu B Touke,

onpeaenenus no Komw, no ['eiiHe n MX paBHOCHUIIBHOCTB.



21. OcHOBHBIE CBOICTBA Mpeiesia. 3aMeHa MePEMEHHON TPU BBIYMCIICHUHN MTPEIETIOB.
22. Kpurepuii Komu.

23. [Ipenenbr MOHOTOHHBIX (YHKITHM.

24, [TepBbIit 3aMeuaTENBHBIN MPEICIT.

25. Bropoii 3amevatenbHbIi Ipeed.

26. Onnocroponnue npeaensl. HenpepslBHOCTS GyHKINU B TOUKe. TOUKH pa3pbiBa
MIEPBOTO U BTOPOTO THIIOB.

27. HenpepsiBHOCTS ciioxknoi# pyHkiuu. CymiecTBoBaHre 00paTHON QYHKITUH, €€
HETPEPBIBHOCTH © MOHOTOHHOCTb.

28. JlokanbHbIE U TI100aIbHBIE CBOWCTBA HENPEPHIBHBIX (PYHKITHIA.

29. HenpepsIBHOCTB 311eMEHTAPHBIX (YHKIIUMH.

30. [Toka3zaTenbHast, CTeTIEHHAs, TOKAa3aTeIbHO-CTEIICHHAS U JIorapuMuieckas
GyHKIUH.

31. Tpuronomerpudeckue u oOpaTHbIE TPUTOHOMETpHUYecKHe GyHKIHHU. [IepBbIii n
BTOPOI 3aMeYaTelIbHbIC TIPECITBI.

32. CpaBHenue QpyHKIUI. DKBUBaJICHTHBIE (QYHKIMH B TOUKe. Tabnuima
AKBUBAJICHTHBIX OCCKOHEYHO MAJIBIX M €€ MPUMEHEHHE TIPU BHIYUCIICHUU TIPEJICIIOB.

33. ACHMIITOTEHI.

34. [TpousBoanas Gpynkuuu. [IBe 3a1auu, MPUBOIAIINE K TIOHATHIO POU3BOIHOM.

Omnpenenenre Npou3BOAHOM, €€ FEOMETPUUECKUN U MEXAHUYECKUI CMBICII.
35. Huddepenunan pyakmnn. JnddepenuupyeMocts GyHKINNA, KPUTEPUI

(G epeHIIPYEMOCTH.

36. CBoiicTBa MPOU3BOTHOM.

37. [Ipon3BoHbIE OT c0KHOM U 00paTHOM (yHKIMI. [Ipon3BOIHBIE OT OOPATHBIX
TPUTOHOMETPUUYECKUX (DYHKIUH.

38. ['umepOonmaeckne PyHKINHM U UX TPOU3BOIHEIE.

39. [TpousBosHble 1 AUQepeHIInanbl BHICIIUX TOPSIKOB.

40. Teopemsl 0 AU pepeHInpyeMbIX HYHKIUAX.

41. [TpaBuna JlonuTans ¥ X IPUMEHEHHUS IPU BHIYMCIICHUH NIPEIENIOB.

42. [Tonuuom u popmyna Teinopa. Paznoxxenue sneMeHTapHbIX QYHKIUH 1O
¢dopmyine Teiinopa.

43. MOHOTOHHOCTb (PYHKIIHH.

44, CranuoHapHble U KpUTHYEeCKHE TOUKH (QyHKIMHU. JIoKambHBIE U TI100aIbHbIE
sKCcTpeMyMbl pyHKuMHA. Onpenenexus.

45, Heo6xoanmMoe ycioBue cylecTBOBaHUS TOUKH JIOKAIBHOTO SKCTpEMyMa
GbyHKIUH.

46. JlocTaTouHbIE YCIOBUS CYLIECTBOBAHUS TOUKHU JIOKAJILHOTO SKCTpEMyMa
GyHKIUH.

47. AJTopuTM HcCIeA0BaHU (PYHKIIUH Ha JIOKAIBHBIA SKCTPEMYM MPHU MTOMOIIH
MPOU3BOAHOMN MEPBOTO MOPSIKA.

48. ANTropuTM HCCIen0BaHMs (QYHKIIMH Ha JOKAJIbHBIM SKCTPEMYM P MTOMOLIH
MIPOU3BOTHOM BTOPOTO TIOPSIIIKA.

49. BBIMyKI0CTh U BOTHYTOCTH (DYHKITHIA.

50. Anroputm o011ero ucciae1oBaHus GYHKIMU U TOCTpoeHHe e€ rpaduka.

Bropoii cemecTp

1. Apudmernueckoe mpoctpancTso R" .

2. @OyHKIIMU MHOTUX NIepeMeHHbIX. [ paduk GyHKINHU IBYX MEPEMEHHBIX.

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

4, HenpepsIBHOCTH (DYHKIIH B TOUKE, €€ CBOMCTBA.

S. CBoiicTBa HeNIPepPHIBHBIX (PYHKIUI B KOMIIAKTE.



6. [Ipupamienusi, yaCTHbIC TPOU3BOIHBIC U A depeHIna.

7. Kpurepuii nuddepenumpyemoctu.

8. [Ipon3BoaHas 10 HANIPABICHHIO U IPAJANEHT. [ €OMeTpUYecKuii CMBICT YaCTHBIX
MIPOU3BO/IHBIX.

9. KacarenpHast II10CKOCTh K TOBEPXHOCTH.

10.  Hopwmaib K OBEPXHOCTH.

11. JInddepennupoBaHue CIOKHON PYHKITUH.

12. Yacrusie npousBoHbIe U AU HepeHnabl BEICIINX TOPSIKOB.

13.  dopmymna Teinopa.
14.  HesBuble GyHKIHU.

15.  Ksaaparuunas ¢popma Broporo auddepeniuana: matpumna ['ecce u eé
OIIpEEIUTED.

16. HeobOxomumoe ycroBHUE CyIIECTBOBAHUS TOYKH JIOKAJILHOTO SKCTPEMyMa.

17. Kpurtudeckue u CTallMOHAPHBIE TOYKU (PYHKIIUH MHOTHX TIEPEMEHHBIX.

18.  Hocratounsie ycnoBusi. Kpurepuiit CunbBectpa.

19. VYcnosHblil oakcTpemyM. @yHknus Jlarpanxa.

20.  T'mobGanbHBIN S3KCTpeMyM (YHKIIMH B KOMIIAKTE.

21.  IlepBooOpa3zHast pyHKIUS 1 €€ CBOWCTBA.

22.  Heonpenen€HHbII UHTErpal U €ro CBONCTBA.

23.  Merox nocTaHOBKA B HEOTIPEICIIEHHOM HHTETpaJie.

24. Merto1 3aMeHbl IEPEMEHHON B HEONPEAECIEHHOM UHTETpaIe.

25. Meron 110 4acTsM B HEONIPEAECIEHHOM HHTETpaJIe.

26.  MHTrerpupoBaHHE pallMOHAIBHBIX IPOOCH.

27.  VHTerpupoBaHHE MPOCTEHININX UPPAIHOHATBHBIX (PYHKIIUH.

28.  HnrterpupoBaHue NPOCTEHIINX TPUTOHOMETPUUYECKUX (PYHKIUH.

29.  OmpenenEHHBIA UHTETPA .

30.  JlocTaTouHble YCIOBUS CYLIECTBOBAHUS ONPEAEICHHOTO HHTETpaja.

31.  Teopema o cpeHEM U €€ IPUMCHECHHSI.

32.  CaoiicTBa OIpeaeEHHOr0 HHTErpaa.

33.  ®opmyna Hetorona-Jleiioawuma.

34.  Meroa noJCTaHOBKA B ONpPEIEIEHHOM HHTETpae.

35. Merto/1 3aMeHbI IEPEMEHHON B ONPEICTIEHHOM HHTErpaJie.

36.  Meroa 1o 4acTsM B ONpeieIEHHOM HHTETrpae.

37.  HecoOCTBeHHBIC HHTETPAIBIL.

38.  TI'eomerpuueckue NpUMEHEHHS ONPeIeIEHHOrO HHTErpaia: IJIMHA IyTH.

39.  T'eomerpuueckue MpUMEHEHHS ONPEISIEHHOT0 HHTETpaIa; IO Th
KPUBOJIMHENHOH TPAIICLIUH.

40.  T'eomerpuuecKre MPUMEHEHHS ONPENEIEHHOTO HHTErpaia: 00bEM Tena.

41.  T'eomerpuueckue MpUMEHEHHs ONpeeNEHHOr0 HHTErpaa: Iiounaib
MTOBEPXHOCTH BPAIICHHUSI.

42.  ®uznyeckue NPUMEHEHUS ONpeaeNEHHOr0 HHTerpaa: BhIYMCIeHUE MyTH,
MIPONUJIEHHOTO TEJIOM, IBUXKYILErOCs C IEPEMEHHOM CKOPOCTHIO.

43.  ®usnyeckue NPUMEHEHUS ONMPEAeIEHHOIO HHTErpasa: BEIYMCICHHE PA0OTHI
MEPEMEHHOMN CHUJIBI.

44,  Ouznveckre MPUMEHEHUS OMPEIeIEHHOT0 HHTErpalla: BEIYHCICHHE KOOPIUHAT

LIEHTpA TSKECTU KPUBOM.
Tperuii cemecTp
OCHOBHBIE MOHATHS O YUCIIOBBIX pAJIAX.
[Ipu3Hak cpaBHEHUS U1l MOJIOKUTEIBHBIX PSIAOB.
[Tpusnak lanamOepa a5l MOJIOKUTENBHBIX PSIOB.
ITpusnak Koy 15t moJI0KUTENbHBIX PSAIOB.
WHTerpabHbIi IPU3HAK CXOAUMOCTH JIJIS IOJOXKHUTEIBHBIX PSIIOB.

SAE A



6 [Tpusnak JleiOHuIa 11t 3HAKOYEPETYIONTUXCS PSIIOB.

7 [Tpu3nak AGens st MPOU3BOJIBHBIX YHCIIOBBIX PSIOB.

8. OcHoBHbIE OHATHUS O GYHKIIMOHATIBHBIX MTOCIEI0BATEIbHOCTSIX.

9. OcHoBHbIE MOHATHUS O (HYHKIIMOHATBHBIX PAIAX.

10. Teopema BeiiepmTpacca 0 paBHOMEPHON CXOIUMOCTH (YHKIIMOHATIBLHOTO PsJIa.
11.  Teopema AGenst 0 CXOIUMOCTH CTEIICHHOTO Psija.

12. Pagumyc u uHTEpBai CXOIUMOCTH CTEIIEHHOTO pAJa.

13.  Psn Teitnopa.
14,  Psan ®ypwe (oOume moHITHSN).

15. JIBOWMHOW MHTETPAJI, Er0 ONPEAECIEHNE U CBOWCTBA.

16.  CaesneHue JBOMHOrO MHTErpaja K HOBTOPHOMY.

17.  JIBoiiHOM MHTErpai B MOJSPHBIX KOOPAUHATAX.

18.  T'eomerpuyeckue NpUIOKEHUS ABOHHOIO MHTErpaia: BEIYMCICHHUE TUIOIAIH
TIJIOCKOM (DUTYPBI.

19.  T'eomerpuyeckue NpUIOKEHUS ABOHHOIO MHTErpaia: BEIYMCICHHUE TUIOIAIH
MTOBEPXHOCTH.

20.  T'eomerpuyeckue NPUIOKEHUS IBOIHOIO HHTErpaja: BbIUUCIeHUEe 00bEMA.

21.  OwusuyecKue MPUIIOKEHUS JBOMHOTO MHTETPAjIa: BEIYUCICHNE MACCHI TUTACTHHBI
NEPEMEHHON MJIOTHOCTH, KOOPAWHATHI LIEHTPA TSHKECTH M MOMEHTOB MHEPLIUH IJIACTUHBI.

22.  TpoiiHOi UHTETPAJ, €TO ONPE/ICICHNE U CBOWCTBA.

23.  T'eomerpuueckue U (pU3MYECKHE MPUIOKEHUS TPOHHOTO MHTETpajia: BEIYUCICHHIE

00BbEMa TeJa, BEIYMCIIEHUE MACChI TeJla IePEeMEHHON TUIOTHOCTH, KOOPIUHATHI IEHTPA TSHKECTU U
MOMEHTOB MHEPLUH TeJa.

24.  Ckamspaoe nose. [IpuMepbl CKaIsIpHBIX TTOJIEH.

25.  JIMHUM U MOBEPXHOCTH YPOBHS CKAJISIPHOTO MOJIS.

26.  BekropHoe mnosne. [Ipumepsl CKaIApHBIX MOJIEH. .

27.  BekTop QyHKIUS CKaJIsIPHOTO apryMeHTa, IPUMEPBI.

28.  llpexen u HEIPEPHIBHOCTH BEKTOP (PYHKIINH.

29. JInHelHbIN UHTETPpal B BEKTOPHOM I10JIE, €r0 CBOMCTBA.

30.  BeruucieHHe JIMHEHHOTO HHTETpaa.

31.  He3aBuUCHMOCTb JMHEHHOI'O HHTErpasia OT MyTH UHTETPUPOBAHMSL.

32. ®opmyna ['puna (o cBA3U JBOIMHOIO U KPUBOJIMHEMHOTO UHTETPAJIOB).

33. Oneparops! ["'amunbrona u Jlamnac
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