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CamocrosiTesibHasi pagoTa 76 40 116

JK3aMeH 36 36
Hroro 144 144 288
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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM BBICIIEr0 OOpa3oBaHUsi — OakajaBpuaT IO
HanpasieHuto noAroroBkn 09.03.04 IlporpammHas wuHXKeHepus, yTBepkAeHHbIM [Ipukazom
MunucTepcTBa HayKH | Bbiciero oopasosanus Poccuiickoit @eneparuu ot 19.09.2017 Ne 920,

[Mporpammy coctaBui(u):
K. ¢.-M. H, j011eHT, noueHT, T.C. CuHeroBckas
crapuuil npenojasareib, JI. A. balikoBa

Pabouas mporpamMmma paccMOTpeHa U 0100peHa I UCIIOJIb30BaHUS B y4€OHOM TIpoIiecce Ha
3acenanum Kadeapsl «MaTemaTukay, IpoToKod oT «21» mas 2024 r. Ne 11

3aB. kadenpoii, K.T.H., TOLEHT H.JI. PsGuenok

COI'TTACOBAHO

Kadenpa « HpOpMaIImOHHBIE CHCTEMBI U 3alIUTa HHOOPMALIUNY, TPOTOKOJI 0T «21» mas 2024 r. Ne
11

3aB. kadenpoii, K. 3. H, IOIEHT T.K. Kupunnosa



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 TEOPETHYECKOE OCBOCHHE OOYYAIOMIMMHUCS OCHOBHBIX pAa3feioB AMCIHUIUIMHBIL, HEOOXOMMMBIX IS
MOHUMAHHS POJIM MATEMATUKH B IPO(ECCHOHALHOM AEATeIbHOCTH

2 (hopMupoBaHUE KYJIHTYPhl MBIIUICHHSI, CIIOCOOHOCTH K 0000IICHHUIO, aHATU3Y, BOCIPUATHIO HH)OPMAIHH,
MOCTAHOBKE IICJTU M BBIOOPY MyTeH €€ TOCTUKCHUS

3 OCBOCHHE OCHOBHBIX METOJIOB MAaTEMAaTHYCCKOTO aHANIN3a, IPUMCHIEMBIX B PEHICHUU MPOQECCHOHATBHBIX
3a/1a4 ¥ HayYHO-UCCIICIOBATEIBCKON NEATCIBHOCTH

1.2 3agaun AMCHHIIHHBI

1 H3y4eHHE HEOOXO0IUMOT0 MOHSATHIHOTO anmapara JUCITUTLTUHE

2 (hopMupoBaHUE YMEHHS JOKa3bIBATh TCOPEMbI MATEMATHUCCKOTO aHAITN3a

3 (hopMHpOBaHHE yMEHHS PEIIaTh THIIOBBIC 33/I1a41 OCHOBHBIX Pa3/IelIOB MATEMATHUECKOTO aHaJIH3a

4 OBJIAJICHUE HEOOXOTUMBIMH HABBIKAMH MPUMCHEHHUS METO0B MAaTEMAaTHIECKOTO aHaJIK3a JIJIs JaTbHEeUIIero
CaMOCTOSITEIIbHOI'O OCBOCHHUSI HAYYHO-TEXHUYECKOI HH(bOpMAIHU

5 (hopMUpOBaHUE HABBIKOB CAMOCTOSTEIILHON paOOThI, OPTaHU3aIUU HCCIIEIOBATEIILCKOM JCSITETbHOCTH

1.3 Ilesi> BocHUTaHNS M 321a4H BOCIIHTATEIbHOI PadoThl B paMKaxX TUCHUILINHBI

IIpodeccroHanbHO-TPYI0BOE BOCIIUTAHUE 00YUYAIOIIUXCS

Lens mpodeccnoHaIbHO-TPYIOBOTO — (POPMHUPOBAHUE Y O0YUAIOIINXCS OCO3HAHHON PO eCCHOHATPHON OpUeHTALNH,
MOHMMaHHs OOIIECTBEHHOTO CMBICJIA TPYAa U 3HAYUMOCTH €ro Juisi ce0s JIMYHO, OTBETCTBEHHOTO, CO3HATEIBHOTO U
TBOPYECKOTO OTHOIICHHS K Oy TyIIeH AeATeIbHOCTH, TPO(ECCUOHATBHOM 3TUKH, CIIOCOOHOCTH MPEABUACTh H3MCHCHUS,
KOTOpBIE MOTYT BO3HUKHYTh B MHPO(ECCHOHAILHOW EITCIBHOCTH, M YMCHHIO paboTaTh B W3MCHEHHBIX, BHOBb
CO3JaHHBIX YCIOBHUAX TPyJa.

Lens BoCIMTaHMsI JOCTUTAETCS 110 MEpPE PELICHUS B €IMHCTBE CICAYIONIUX 3a/1au:

— (popmMupoOBaHKE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI podeccuu;

— BOCIIUTaHHE YECTH, TOPIOCTH, JIOOBU K MpPodEcCHH, CO3HATENBHOIO OTHOLICHUS K MPO()ECCHOHAIBHOMY AONTY,
NOHMMAeMOMY KakK JIMYHAsi OTBETCTBEHHOCTh U 00S3aHHOCTE;

— (hopMupOBaHUE IICUXOJIOTHHU NPodeccuoHana;

— hopMupoBaHue NPOHECCHOHATBHON KYJIbTYpPhL, STHKU MPO(ECCHOHATEHOTO O0LICHHS;

— (popmMupoOBaHKE COMANBEHON KOMIETCHTHOCTH M JPYTHE 3aa4H, CBSI3aHHbBIC C MIMHDKEM IPOYECCHU H aBTOPHTETOM
TPAHCIOPTHON OTPaCIIH

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ bnok 1. Juctumnuael / O6s3aTeNnbHas 4acTh

2.1 I[I/ICIII/IHJ'IHHI)I N MPAKTUKH, HA KOTOPbLIX OCHOBLIBA€TCHA U3yUCHUE JTAHHOM JUCIHHUIIIMHbI

1 ‘ b1.0.08 Anrebpa u reomeTpust

2.2 JIucuMn/JMHbI M NIPAKTHKM, AJI51 KOTOPbIX U3yYeHUe JaHHOM IMCUHUIIIMHbI
HEe00X0IMMO KaK MpeAlIecTBYOIIee

51.0.09 Brraucanrensaas MaTeMaTHKa

b1.0.10 IuckpeTHast MaTeMaTHKa

b1.0.12 Teopust BeposITHOCTEN U MaTeMaTHYeCKasl CTATUCTHKA

Bb1.0.13 Maremarndeckas JIOTHKA ¥ TEOPHsI AITOPUTMOB

b1.0.19 Teopust npuHsTHS peLIEHUN

b1.0.23 Apxurextypa 9BM

b1.0.28 MopaenupoBanue

b1.0.29 BprunucnurenbHble alrOpUTMBI

OO NO A WN -

b51.0.34 Teopus unpopmaru

10 b1.0.37 DxoHOMMKA IPOrpaMMHON MH>KEHEPUH

11 B52.0.04(I1x) [Ipon3BoaCTBEHHAS - MPEIAUIDIOMHAS TPAKTHKA

12 Bb3.01(/1) BeimosmHeHNE BBITYCKHOM KBATU(UKAIIMOHHON paboThI

13 b3.02(J1) 3amuTa BHIIYCKHOM KBaIn(UKaIMOHHON paboThl

14 OTJ1.01 OcHOBBI HAYYHBIX UCCIIETOBAHUI

3 IIVIAHUPYEMBIE PE3YJBTATBIOBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSIMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon u Ko u HaumeHoBaHue
HanMeHOBaHHe HHIUKATOPA A0CTHKEHHS IInanupyemsie pe3ybTaThbl 00ydeHUS
KOMIIeTeHIIUH KOMIIeTeHIIUH
OIIK-1 Cniocoben OIIK-1.1 3HaeT ocHOBBI 3HaTh: OCHOBHBIE MOHSATHS, ONIPEEIICHUS], CAMBOJIHUKY
MIPUMEHSTH MaTEeMaTHKH, GU3NKHY, MaTEeMaTHYECKOTO aHAJIN3a; CBSI3H MEXy Pa3INIHBIMA
€CTeCTBEHHOHAYYHBIC | BBIYUCIUTEIHFHON TEXHUKH U MOHATHUSIMH; OCHOBHBIE METO/IBI JJOKA3aTEIECTB TEOPEM U
1 OOIIEHKEeHEPHBIE | MPOrPaMMHPOBAHUS YTBEPKICHUH




3HAHMS, METOJIBI YMeTh: IPUMEHATh OCHOBHBIE TTOHATHSA IPH PELICHUH

MaTeMaTH4ecKoro THUIIOBBIX 33124 AUCIUIUIMHBI TPEAJI0KEHHBIMA METOAAMHU

aHanM3a u Brnanets: OCHOBHBIMHU MOHATHSIMHU, METOJIAMU H

MOJIEITMPOBAHHS, MaTeMaTHYECKHUM anapaToM MaTeMaTHIECKOTO aHaIu3a

TEOPETHYECKOTO U IIPU PELICHUH CTAaHAAPTHBIX 33/1a4

HKCIIEPUMEHTAIIBHOTO 3HaTh: OCHOBHBIE METO/IBI M AITOPUTMBI PEIICHHS

HCCIIEOBAaHMS B CTaHJAPTHBIX 33/1a4 MaTEMaTHUECKOTO aHAIHN3a

HpO(i)eCCI/IOHaHBHOP'I OIIK-1.2 YmMmeeT peniath YMeTb: 3annchIBaTh MATEMATUYECKYIO IOCTAHOBKY 3a/1ay;

ACATEIBHOCTH CTaH/IapTHbIC penIats cTaHAapTHBIE MPOpEeCCHOHATIBHBIC 3a/1auH,

npodeccroHaNIbHBIE 331a4H C | UCIIONB3Ysl METOIbI TUCLUILIMHBI; TIPECTABIISAT
NPUMEHEHHUEM MOJTyYSHHBIE TIPH PEIICHUN PE3yJIbTaThl B TEPMUHAX
€CTECTBEHHOHAYYHBIX H MPeAMETHON 00IaCTH
OO0IeHHKEHEPHBIX 3HAHUMH, Brnaners: oCHOBHBIMU MOHATHAMH, TEPMUHAMU
METOJIOB MaTEMaTHIECKOTO MaTeMaTHYECKOTO aHaJIM3a; MaTeMaTHYECKUM arlapaToM
aHaIM3a ¥ MOJCITHPOBaHMS JICLIUILIMHBL; HABBIKAMH BBIOOPA, IIPUMEHEHHS METOJIOB U
JITOPUTMOB JIJISl PELICHUSI CTAHAAPTHBIX
npodeCCHOHAIBHBIX 33134
3HaTh: OCHOBBI MaTEMaTHYECKOTO aHAJIN3a; METOAbI U
MPUEMBI TEOPETUYECKOTO M AKCIIEPUMEHTAIBHOTO
UCCJIeJ0BaHMs, IPUMEHsIEMbIE ISl PElIeHHs 33/1a4 B
poeCCUOHANBHOM JeSITEIPHOCTH
YMeTh: NpeACTaBIsITh MATEMaTHYECKYIO TIOCTAHOBKY 3a]iad,
OIIK-1.3 MmeeT HaBBIKK BO3HUKAIOIIUX IIPU TEOPETUUECKOM U IKCIIEPUMEHTAIBHOM
TEOPETUYIECKOTO U Uccie0BaHUU 00BbEKTOB NMPodecCHOHAIBLHOM
JKCIEPUMEHTAILHOTO JIeSITeIbHOCTH; BEIOUPATh ONTHMANIBHBIN METOJI PEILICHUS 1
HCCIIeI0OBaHMS 00BEKTOB 000CHOBBIBAThH CBO BHIOOD
npodeccrnoHaNbHOM Braners: MaTeMaTH4ecKUM annapaToM JUCLUILIHHBL;
JeATEIIBHOCTH HaBBIKAMU BBIOOpA U OLICHKU ONTHUMAaJIbHBIX METO/IOB
UCCIIeI0BaHMi; cloco0aMu U popMaMy IPeCTaBICHUS
MOJIYYSHHBIX PE3YJIbTATOB TEOPETHYECKOTO U
IKCIIEPUMEHTAJILHOTO UCCIIEA0BaHUS OO BEKTOB
npodeccHoHANBHOM NesTeIbHOCTH B TEPMHHAX MPEIMETHOMN
obxact
4 CTPYKTYPA U COAEPKAHUE JUCIHHUIIJIMHBI
Ounas ¢opma *Kon
Kon HaumenoBanue pa3aeioB, TeM U BU10B pa60T C Hacer HHIHKATOPA
eMecTp Tlex Hp JIa6 CP JAOCTHIKCHUS
KOMITIETEHIIMH

1.0 | Pasnen 1. BBenenue B MaTeMaTH4eCKHil AHAJIM3.

1.1 | Oynkmus.  CmocoObr  3amanms  ¢yHKImA.  OCHOBHEIC OIK-1.1
XapakTepucTukn  QyHKIuu. OCHOBHBIE  3JIEMEHTApHBIE 1 2 2 5 OHK-lI >
¢yaknnu, ux cBoiictBa W rpaduku. CroxHas W oOpaTHas OHK-1.3
¢dyaxuun. O6paTtHast QYHKITHS '

1.2 | Ilpenen nepemeHHo# Bennyunbl. CBoiicTBa npeaennos. [Ipeaen OTK-1.1
¢ynkiun. OcHOBHBIE TeopeMbl 0 npeaenax. OJHOCTOPOHHKE 1 3 4 6 OHK-1.2
TPE/IeIBL. Maremaruueckue HEONpEICICHHOCTH. OHK-1.3
3ameuarenbHble npeaenbl. beckoHeuHo Manble QyHKINH '

1.3 | HenpepbiBHOCTh  (QYHKIIMM B TOYKE M HAa OTpE3Ke.

ORHOCTOPOHHSS HETIPEPHIBHOCTH. HempepsIBHOCTE CIOXKHOM OIK-1.1
u oOpartHOH QyHKIMH. HenpeprIBHOCTH 3IeMEHTapHBIX 1 3 5 6 OHK-l. >
¢ynknmii. Toukn paspbiBa (YHKIMH, HX KiIacCH(UKAIMS. OHK-l. 3
CaoiicTBa ()yHKIMI HENPEpBHIBHBIX Ha OTpe3Ke (TeopeMbl '
Komwu u Beliepmtpacca)

2.0 | Pazgen 2. JluddepennnajbHoe ucYUCTAeHHEe (YHKIMIT
OJIHOM NepeMeHHOM.

2.1 | TIpousBoaHas HyHKIUH, €€ TeOMETPUUECKUN U MEXaHUIECKHil
cveicn.  uddepenumpyemocts  gynkmum.  [IpaBuna
muddepernnupoBanus  Gynkmwid. IIpomsBogHas oOpaTHOMH
¢yaxuun. [IpomsBonHas cinoxHOW ¢(yHKIMH. Brrancienue OIlK-1.1
MPOM3BOTHBIX ~ OCHOBHBIX  3JIEMEHTApHBIX  (YHKIHH. 1 4 4 7 OIIK-1.2
JuddepennnpoBane HESIBHO M TapaMETPUUIECKN 3aJaHHBIX OIIK-1.3
¢ynkumid. [nddepennman GpyHKINM, €ro reoMeTpHYecKHi
cmbica. MHBapuantHocTh Qopmbl muddepeHnnana mnepBoro
nopsJKa




4 CTPYKTYPA U COAEP KXAHUE JUCHUITJIMHbI

Ounas ¢opma *Kon
Kon HaunmeHoBanue pa3ie/ioB, TeM M BUAOB padoT Hacet HRKATOPA
Cemectp Jex | Tp | Jlab CP JOCTHKEHUS
KOMIICTCHIIHHU
2.2 | IlpousBoaneie W nuddepeHnranbl  BBHICHIMX  ITOPSAKOB.
OcHoBHBIE  TeopeMbl U (PEPEeHINATBHOTO  MCUYUCICHUS OIIK-1.1
(Depma, Pomns, Jlarpamxka, Kommwm). IIpaBunmo Jlonwurans. 1 5 4 7 OIIK-1.2
®opwmymna Teitnopa ¢ ocTaTOUYHBIM WIeHOM B (hopme Jlarpamxka. OIIK-1.3
YcnoBusi MOHOTOHHOCTH (DYHKIIHH
2.3 | DKCTpeMyMBl  (YHKIMH, HEOOXOAMMOE M JOCTaTOYHBIE OIK-1.1
ycioBust. MccnenoBanue BbIIYKIOCTH Tpaduka (QyHKIUH. 1 5 4 OHK-1.2
Touku neperuba. Acumnrotel. OOIIas cxema HCCIeOBaHUS OHK-1.3
(hyHKIMHU ¥ TOCTpOeHHeE ee rpaduka '
24 | PTP 1. Ilpunoxenns auddepeHInalIbHOrO HCYHCICHUS 1 10
(yHKIIMM OJJHOW TIepeMeHHON
3.0 | Pazgen 3. HHTerpajbHoe ucuucieHue (GyHKUUA OTHOI
nepeMeHHOM.
3.1 | IlepBooOpasnas. HeompeneneHHbI HHTErpall, €ro CBOICTBA.
Tabnuma  WHTETpaoB. 3amMeHa  NEpeMEHHON  mpu OIK-1.1
MHTETPUPOBAHUH. WurterpupoBanue 1o JACTSIM. 1 8 8 7 OHK-1.2
WHTerpupoBanue pannoHanbHBIX Ipobeil. MHTerpuposanue OHK-1:3
HEKOTOPBIX ~ HPPALMOHANBHBIX W TPUTOHOMETPUYECKHX
BBIPAKEHUI
3.2 | OnpeneneHHBI HHTETpAI, ero cBoiicTBa. Popmyna HerotoHa- OINK-1.1
JleiiOHMIA, ee IPUMEHEHNE A1l BEIYHUCIICHHS OIPEIEICHHOTO 1 2 4 7 OHK-1.2
UHTEeTpaNa. ['eoMeTpuiecKue W MEXaHWYECKHE IPUIOKCHUSI OHK-1:3
OIIPEZIETICHHOTO HHTErpaja
3.3 OIIK-1.1
HecobcTBenHbIe HTETparEl ¢ 0ECKOHCUHBIMH MpeeNiamH i OT 1 2 2 7 OINK-1.2
HEOTPAHMYCHHBIX (D)YHKIMH, IX OCHOBHBIC CBOMCTBA OINK-1.3
OIIK-1.1
dopma NpOMEKYTOUHOM aTTecTaluy — 3a4eT 1 OIlK-1.2
OIIK-1.3
4.0 | Pazpen 4. [IuddepeHunansHoe W  HHTErpajbHoe
HCYMCJIeHNs GYHKIUM HeCKOJIbKUX NMepeMeHHbIX.
4.1 | ®yHKIMM  HECKOJIBKUX  IEPEMEHHBIX. IMpexen m
HenpepbhIBHOCTh YacTHbIE POU3BOAHBIE, UX T€OMETPUUECKUI OIlK-1.1
cmbicn.  JluddepeHnuan, ero TeOMETPUYCCKHIA  CMBICT. 2 2 2 4 OIIK-1.2
YacTHble DPOU3BOAHBIE BBICIIUX IOPSJIKOB. HesBHo OIIK-1.3
3agaHHble QyHKIUM, ux quddepeHunpoBanue
4.2 | IlponsBoanas o HanpasieHuto. ['paguent. CBs3b rpajneHra
W TNpOU3BOAHOM 1o HampaBieHuio. CkalspHOe IoJIe. OIlK-1.1
OKCTpEeMyMEBI GhyHKIIHA HECKOJBKUX TepeMEHHBIX. 2 2 2 4 OIlK-1.2
Heobxomumoe ycioBue 3kcTpemyma. Jl0CTaTOYHOE YCIOBUE OIIK-1.3
9KCTpEMYMa. Y CIIOBHBII SKCTPEMYM
4.3 | JIBoifHoi wWHTErpan, ero cBoilicTBa. CBemeHWE ABOHHOTO OIlIK-1.1
HHTErpaya K IOBTOPHOMY. 3aMeHa IepeMEeHHBIX. [[pritoskeHus 2 2 2 4 OIlK-1.2
JIBOMHOTO MHTETpaa OIlK-1.3
5.0 | Pa3znean 5. OOBIKHOBEHHEIE nuddepeHnnaIbLHbIE
YPaBHEHMSI.
5.1 | Auddepennnansupie ypaBHEHHS TEPBOrO MOpsiaKa. 3amada
Komm. TeopeMa cyniecTBOBaHHS U €IMHCTBEHHOCTH PEILICHUS OMK-1.1
3agaun  Komm. VYpaBHeHuMs ¢  pasfelleHHBIMM U C 2 3 2 3 OIK-1.2
Ppas e IOIUMHUCS TIepEMEHHBIMH. OnHoponHble OIK-1.3
muddepeHnnanbHbIe ypaBHEHHMS IEPBOTO TOPSAKA, IMHEHHbIE
ypaBHEHHs U ypaBHeHUst bepHysn
5.2 OIIK-1.1
JuddepernnanbHpie ypaBHEHHS BBICIIMX MOPSAKOB. 3aqada 2 2 1 3 OIK-1.2
Kommm. YpaBHeHus1, 10ITyCKarolye NOHKEHNE MOpsIKa '
OIIK-1.3
5.3 | JluneitHo 3aBHCHMBIE M JIMHEHHO HE3aBUCHMBIE CHCTEMBI
(hyHKIMHA. Y CIOBHS TMHEHHON 3aBHCUMOCTH M HE3aBHCHMOCTH OIIK-1.1
cuctembl (yHKIHMHA Ha oTpeske. JIuHEiHBIE OIHOPOIHBIE 2 4 5 4 OIIK-1.2
muddepeHIraIbHbIE YpaBHEHUS n-ro mopsaka. CTpykTypa OIIK-1.3
ob1ero pelIeHMsL. Jluneiinsle HEOHOPOHBIE




4 CTPYKTYPA U COAEP KXAHUE JUCHUITJIMHbI

Ounas ¢opma *Kon
Kon HaunmeHoBanue pa3ie/ioB, TeM M BUAOB padoT C Hacwt Mﬂé]m::mpa
TP Jtew Hp | Ja6 ce lilooM—rr[lelTeeHHuMuﬂu
muddepeHunansiple ypaBHeHUsI n-ro nopsnaka. CTpykrypa
obiero pemenus. Meron Jlarpanxa Bapraliy TOCTOSHHBIX.
Jluneiinvle uddepeHnranbHbIe YpaBHEHUS BTOPOTO MOPsAKa
CO CIIeMalbHOM IPAaBOM YaCThIO
5.4 | Hopmanbuele cucteMbl auddepeHunanbHbIX  ypaBHEHHUH. OIK-1.1
3agaya Komm. MeToapl pemeHus CHUCTEM JIMHEHHBIX 2 3 4 3 OHK-1.2
i depeHInanbHbIX ypaBHEHHI c MIOCTOSTHHBIMHU OHK-1.3
k03¢ punneHTamMu '
6.0 | Pa3men 6. Psaasl.
6.1 | UucnoBeie psigpl.  Cxoaumocth  psima.  Cymma  psija.
Heobxonumoe ycIIOBHUE CXOJIUMOCTH psna.
3HAKOIOJIOXKUTEIbHBIE  PSIBI,  JOCTAaTOYHBIE  IPU3HAKU OIIK-1.1
CXOJMMOCTH. 3HaKOIIEPEMEHHBbIC psAIbl. AOCONIOTHas U 2 2 2 3 OIIK-1.2
YCIIOBHAsA CXOJMMOCTh. 3HaKOYEPEAYIOIIUecs Psbl, TIPU3HAK OIIK-1.3
Jleitbanma. OneHKa MOTPEIHOCTH, JONYIICHHOW TIPH 3aMEHE
psia YaCTUYHOM cyMMOi
6.2 | DneMeHTHl (QYHKIHMOHAILHOTO aHanu3a. DOYHKIHOHAIbHBIC
psanel. O0nacTh CXOAMMOCTH, METOHIBI €€ OIpPEACICHHUS. OIK-1.1
PaBHomepnas  cxomumocts. IIpuszHak  Beliepmrpacca. 2 4 4 3 OHK-1.2
Crenenneie psansl.  Teopema Abens. Pagmyc cxommmoctn. OHK-1.3
Psmer Teitmopa m Maknopena. Pasnokenue QyHKOuii B '
CTeNeHHbIC psifibl. [IpUIo)KeHNs CTENEHHBIX PSIOB
6.3 | Tpuronomerpuueckue psaabl Pypbe. Psaaplt @ypbe 11 4eTHBIX OIK-1.1
W HEYETHbIX QYHKIMH, Ui (GYHKOUH C TNPOU3BOJIBHBIM 2 2 5 3 OHK-1.2
neprogoM 21, mis Hemepuogudeckux (ynkuwmit. MHTerpan OHK-1.3
Dypre '
6.4 OIIK-1.1
PI'P 2. Panpl 2 10 OIIK-1.2
OIIK-1.3
7.0 | Pasnen 7. Teopusi PyHKIMIi KOMILIEKCHOTO TIEPEMEHHOTO.
7.1 | TloHATHE KOMILUICKCHOTO 4wmcia, aiareopandeckas (opma
KOMIUIEKCHOTO yrciia. M300pakeHne KOMIIJIEKCHOTO YUCJia Ha OIlK-1.1
TJIOCKOCTH, TPUTOHOMETpu4ieckast ¢popma. Dopmyna Dinepa, 2 2 2 3 OIIK-1.2
nokaszarejbHas (opMa KOMIUICKCHOrO uucia. JledcTBus ¢ OIIK-1.3
KOMIUIEKCHBIMH YUCIIaMU
7.2 | dyHkuUs ~ KOMIUIEKCHOrO  nepeMeHHoro.  OCHOBHbIE
dJIeMEHTapHble  (YHKIMM  KOMIUIEKCHOTO  IIEPEMEHHOTO. OIK-1.1
JuddepeHunpyeMocTs M aHATUTHYHOCTh  (QYHKLUH 2 2 5 3 OHK-1.2
KOMIUIEKCHOTO  mepeMeHHoro. YcioBus Komm-Pumana. OHK-l.S
@®opMynbl Uit TIPOU3BOJHBIX (QYHKIHMH KOMILIEKCHOTO '
epeMEHHOTO
7.3 | UuterpupoBanne (GYHKIHH KOMIUIEKCHOTO TEPEMEHHOTO. OIIK-1.1
Teopembr  Komm.  HWurerpanbhas — ¢opmyna  Komm. 2 2 2 2 OIIK-1.2
W30mupoBaHHbBIC 0COOBIC TOYKH, UX KiacCu(UKAIUSI OIIK-1.3
7.4 | Beruer  (QyHKIMM ~ KOMIUISKCHOTO — TIEPEMEHHOTO B OIIK-1.1
M30JIMPOBaHHON 0c000H Touke. OCHOBHAs TEOPEMA O BbIUETAX. 2 2 2 2 OIIK-1.2
IIpumeHeHNe BBIYETOB K BBIUUCIECHUIO UHTETPAJIOB OIIK-1.3
OIIK-1.1
®dopma IPOMEKYTOUHON aTTECTallu — 3K3aMEH 2 36 OIIK-1.2
OIIK-1.3
Hroro vacos (6e3 yuéra 4acoB Ha MPOMEKYTOTHYIO 68 | 68 116
aTTECTaIUIO)

S ®OHJl OHEHOYHbIX CPEACTB IS TPOBEIEHUWA _
TEKYHWEI'O KOHTPOJISI YCIIEBAEMOCTHU U ITPOMEXYTOYHOU
ATTECTAIIMHA OBYYAIOIIIUXCH 11O JUCHHUITVIMHE

CDOH)I OLICHOYHBIX CPEACTB JJIA MMPOBCACHUA TEKYIICTO KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KyTO‘-IHOﬁ aTTecTalnn
10 JUCIUIUTHHE oopMileH B Bue npuitoxeHus Ne 1 k pabodeit mporpamme TUCIUIUIMHEL M pa3MeEIieH B 3JIEKTPOHHON
nH(OPMAIMOHHO-00pa30BaTEILHON cpeie Y HUBEPCUTETA, IOCTYITHOW 00yJaronieMycst 4epe3 ero JNIHbIA KaOWHET




6 YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

T CIATITAHBI

6.1 YueOHas quTepaTypa
6.1.1 OcHoBHasl TUTEpaTypa

Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
6.11.1 [lTunaues, B. C. Beicias maTemaTuka : yued. s By30B - 9-¢ u3s., crep. / B. C. 43
e IIumaues. M. : Beicmi. mik., 2008. - 479c.
6.11.2 [ucemennsiit, [. T. Koncnekr nekuwnii mo BeIcIei matemaruke :- 10-e m3., ucmp. / 149
o A. T. Mucemennsiii. M. : Afipuc npecc, 2011. - 603c.
6.113 Hanko, I1. E. Beiciias MaTeMaTHKa B yIpakHEHISIX | 3a7adax : yuel. mocoodue - 7-¢ 40
e u3n., uctp. / I1. E. lasko [u ap.]. M. : ACT, 2015. - 816c.
Bannun, K. B. Matemaruka : yueoHoe mocooue / K. B. banmun, B. H. banuisikos,
6.1.1.4 A. B. PyxocyeB. — Mocksa : fOunTn-/lana, 2017. — 543 ¢c. — URL: Omnaiin
o https://biblioclub.ru/index.php?page=book&id=684530 (nata oOpamicHus:
18.04.2024). — TeKcT : 3JEKTPOHHBIH.
6.1.2 lonoJIHUTEIbHASA JIUTEPATYpa
Kon-Bo k3.
Bubmmorpadudeckoe onucanme B OubnmoTeke/
OHJIAMH
Cunerosckas, T. C. Hauana MmaTreMaTH4decKoro aHajimsa : yued. mocodue mo
6.1.2.1 MaTeMaTHKe ULl CTYJeHTOB Beex criermanbHocTelt / T. C. Curerosckas, H. B. 450
Bannna. Upkyrck : UpI'VIIC, 2007. - 106¢c. ABT. ykazaH Ha 00pat. CTOpOHE THT. JI.
Toxcrsix, O. /1. [Tpunoxenust quddepeHnnanb-HOro UCHUCICHUs (PyHKINH OJJHOM
6.1.2.2 MePEeMEHHO : yue0. HocoOue Uit CaMOCTOST. pabOThI CTYIEHTOB TEXH. 475
o cnenuanbHoctelt / O. 1. Toncreix, X. H. barmyesa. Upkytck : UpI' YIIC, 2015. -
112c.
Mengenesa, U. I1. Tuddepernmanbroe ucuucieHne GyHKIUN HECKOIbKUX
6.123 MepEMEHHBIX : y4e0. MocoOue /I CTYIeHTOB 3a04. OTA-HUSI BCEX CIEIUAILHOCTEH / 468
R M-Bo myTeii coodr. PO, UpkyT. roc. yH-T myTeit coobmr.. Upkytck : UpI'YIIC,
2003. - 6lc.
6.12.4 [MerpsikoBa, E. A. KpaTHble 1 KpuBOJIMHEIHbIE HHTETPAJIbI : y4e0. nocobue / E. A. 474
T ITerpsixoBa, T. JI. AnekceeBa. Upkytck : UpI'YIIC, 2008. - 101c.
ITetpsikoBa, E. A. [loBepXHOCTHBIC HHTETpaIbl. BeKTOpHBIN aHamH3 : yueb. mocodue
6.1.25 o0 MaTeMaTHKe IS CTYACHTOB Beex crennanbHoctel / E. A. Tlerpsixosa, T. C. 456
R Cunerosckas. Upkytck : UpI'VIIC, 2007. - 88c. ABT. yka3aH Ha 0OpaTHOI CTOpOHE
THT. JI.
6.1.2.6 Toncteix, O. JI. OcHOBHI Teopu# (QYHKIHA KOMILICKCHOTO MIEPEMEHHOTO : y4e0. 469
o mocobue / O. [I. Toncteix, B. E. ['o36erko. Upkytck : Upl' YIIC, 2008. - 135c.
6.1.3 YueOHO-MeTOAUYEeCKHE Pa3PA0OTKHU (B T. Y. IJIsl CAMOCTOSITEILHOH PadoThl 00y4aIOUIHXCS)
Komn-Bo 3k3.
bubnuorpaduueckoe onucanue B 6ubnmorexe/
OHJIANH
Baiixosa JI.A. MeTonnyeckue yka3aHus 10 U3ydeHuro gucuumiuyel 61.0.7
MaremaTnueckuii anainu3 no HanpasiaeHuto noarorosku 09.03.04 Ilporpammuas
6.1.3.1 uHKeHepus, npoduib Pazpadborka nporpaMMHO-uHGOPMAIMOHHBIX cucteM / JILA. Omnnaiin
D BaiikoBa; UpkyT. roc. yH-T myTeit coobmr. — Upkyrek: UpI'YTIC, 2023. - 18 c. -
TexcT: anexkTpoHHbI. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_47830_1398_2024_1_signed.pdf
6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOH ceTu «UHTepHET
6.2.1 ‘ DJeKTpoHHO-OMOIMOTEeHAs cucTeMa «Y HUBEpCUTETCKas OnOIoTeKa oHainy, https://biblioclub.ru/
6.3 IlporpammHoe odecneuenne 1 HHPOPMANMOHHbIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe nmporpaMMHoe o0ecrieyeHne
6311 Microsoft Windows Professional 10, rocymapctBeHHblii KoHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.1.2 g/iicrosoft Office Russian 2010, rocynapctBeHnbli KOHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 FoxitReader, cBoboaHO pacnpocTpansemMoe nporpaMMmHoe odecrieuenue http:/free-software.com.ua/pdf-
T viewer/foxit-reader/
6314 Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMoe HporpaMMHOE — obOecredeHue

https://get.adobe.com/ru/reader/enterprise/




Snnekc. bpayszep. IlpuknamgHoe mporpaMMmHOe obecriedenne oOmiero HaszHadeHws, OducHble
6.3.1.5 TIPWJIOKEHUS, JIMLEH3MSI — CBOOOIHO pacrpocTpaHsieMoe IporpaMMHoOe obecriedenue 1o guneHsuu BSD
License

6.3.2 Cnenuaau3upoBaHHOE MPOTPaMMHOe odecreyeHne

6.3.2.1 \ He npenycMotpeno

6.3.3 UndopmanuoHHbie CIPABOYHbIE CHCTEMbI

6.3.3.1 \ He npenycmoTpenst

6.4 IIpaBoBbIC 1 HOPMATHBHBIE JOKYMEHThI

6.4.1 \ He npenycMoTpeHs!

7 OMIUCAHUE MATEPUAJIBHO-TEXHUYECKOIA BA3BI,
HEOBXOUMOIi /151 OCYIIECTBJIEHHS] YYEBHOI'O ITPOLIECCA
MO JUCHUILIMHE

Kopmyca A, b, B, I, /I, E UpI'YIIC nHaxonsTcs mo aapecy . MpkyTck, yi. YUepHbIeBcKkoro, a. 15;
koprryc JI Upl'YIIC wHaxomutes — o agpecy r. MpkyTtck, yi. JlepmonToBa, 1.80

YueOHas ayautopus [-103 s mpoBeneHUs JEKIMOHHBIX U NPAKTHYECKUX 3aHATHH, 1TabopaTopHbIX padoT,
TPYIIOBBIX U HHAWBUYalIbHBIX KOHCYJIBTAIMH, KYPCOBOTO MPOSKTUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX
pabort), TeKymero KOHTPOJIS B MPOMEKYTOUHOH aTTecTanni. OcHOBHOE 000pyIOBaHUE!
CIICIIMATI3UPOBaHHAs MeOeIIb.

VYuebHnas aynuropus ['-207 i mpoBeieHNs ISKIIMOHHBIX U MPAKTUUECKHUX 3aHATHH, 1a00PaTOPHBIX PadoT,
TPYIIOBBIX U MHAWBUYaIbHBIX KOHCYJIBTAIMH, KYPCOBOTO MPOSKTUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX
padoT), TEKYIIEro KOHTPOJIS M MIPOMEKYTOUHOU arTecTanud. OCHOBHOE 000pY/I0BaHHE:
crenMaIn3npoBaHHas MeOeinb. s poBeJeHNS 3aHATHH HMEIOTCS yIeOHO-HAINIAHbIE TOco0us (TIaKaThl).

VYuebHnast aynuropus ['-212 i mpoBeieHNs ISKIIMOHHBIX U MPAKTHUECKHUX 3aHATHH, 1a00paTOPHBIX PadoT,
TPYNIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIBTAIMHA, KypPCOBOTO MPOSKTHPOBAHNUS (BBIIIOIHEHHUS KYPCOBBIX
padoT), TEKYIIETr0 KOHTPOJIS M MIPOMEKYTOUHOU arTecTanud. OCHOBHOE 000py/I0BaHHE:
crieaIn3upoBanHas MeOesb. [Jisi poBeIeHUs 3aHATHH UMEIOTCSl yUeOHO-HArNIsAHbIE T0co0us (TIaKaThl).

VYuebHnast aynuropus ['-223 i npoBeieHNs JISKIIMOHHBIX U MPAKTUUECKHUX 3aHATHH, 1a00paTOPHBIX PadoT,
TPYNIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIBTAINH, KypCOBOTO MPOEKTUPOBAHUS (BBIITOIHEHUS KyPCOBBIX
padoT), TEKYIIETr0 KOHTPOJIS M MPOMEKYTOUHOM aTTecTanud. OCHOBHOE 000pyI0BaHUE:
crienain3upoBanHas MeOelb. sl MpoBeJeHNUS 3aHATHH UMEIOTCSl YUeOHO-HAIISIAHbIE T0co0us (TUIaKaThl).

VYuebHas aymuropus ['-301 s mpoBeeHUs IEKIMOHHBIX U PAKTUYECKUX 3aHATHH, 1a00paToOpHBIX padoT,
TPYNIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIBTAIMH, KypPCOBOTO MPOEKTHPOBAHNUS (BBIIIOIHEHHUS KYPCOBBIX

6 paboT), TEKYIIEero KOHTPOJISI U MPOMEXKYTOUHOH arrectauu. OcHOBHOE 000pyI0BaHUE:!
CHenHanu3upoBaHHast MeOesb, MyJIbTUMEINAIPOEKTOP, (HOYTOYK MepeHocHoH). [l mpoBeieH s 3aHATHH
HUMEIOTCs yueOHO-HarsIIHbIe TOCcO0us (TUIaKaThl).

VYuebnas aymuropus ['-305 ans mpoBeneHNs IEKINOHHBIX U MIPAKTUIECKUX 3aHATHH, Ta00paTOpHBIX padoT,
IPYTNIIOBBIX U MHIMBHIYaJIbHBIX KOHCYIbTAIIUH, KypCOBOTO MIPOEKTUPOBAHUS (BBIIIOJIHEHUS KYPCOBBIX

7 paboT), TeKyIero KOHTPOJIS U MPOMEKYTOUHON aTTecTannu. OCHOBHOE 000pyIOBaHUE:
CHelManu3upoBaHHast MeOelb, MyJIbTUMEINAIPOCKTOP, (HOYTOYK epeHOCHOH). st mpoBeneHus 3aHsATHI
HUMEIOTCs yueOHO-HarsIIHbIe TOCcO0us (TIaKaThl).

VYuebnas aymuropus ['-201 amst mpoBeneHNs JIEKINOHHBIX U MPAKTUIECKUX 3aHATHH, 1a00paTOpHBIX padoT,
TPYIIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAINH, KypCOBOTO IIPOCKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX

8 paboT), TEKYIIEero KOHTPOJISI U MPOMEKYTOUHOH arrecTanuu. OcHOBHOE 000pyI0BaHUE:!
CIEIUAIN3UPOBaHHAS MEOENb, MYJIbTUMETUAIPOSKTOP, dKpaH, (HOYTOYK MEPEHOCHOM ).
VYuebHas aymuropus J1-219 1 nmpoBeneHNs JIEKIHOHHBIX M MPAKTUIECKHUX 3aHATHH, 1a00paTOPHBIX padoT,
9 TPYIIIOBBIX U HHAWBUIyaIbHBIX KOHCYJIbTAINH, KypPCOBOTO IIPOSKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX

paboT), TEKyIIero KOHTPOJIS U MPOMEXYTOUHOH arTecTanun. OCHOBHOE 000pyIOBaHHUE:
CHELHATN3UPOBAHHAs MEOEIb.

[Tomermenus 1t caMOCTOSTENBHON pab0Thl 00YYaIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
MOAKIIIOYEHHOH K MH(OPMALIOHHO-TEIEKOMMYHHKAIIHOHHOM ceTH «IHTepHeT», 1 00eCeYeHsbI 10CTYIIOM B
JNEKTPOHHYI0 HHPOpMAMOHHO-00pazoBaTenbHyto cpeny Upl YIIC. [Tomemenus At caMOCTOSATEIBHO N

10 paboTHl 00yUarOIMXCsL:

— YHTATbHBIE 3aJIBI;

— y4eOHbIe 3aTbl BRIUUCIUTENbHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— TOMEIIEHHS /1T XpaHeHHs1 1 NPO(UIIaKTHYECKOro 00CIyKUBaHus yueOHOro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA IS OBYYAIOLUXCSA
11O OCBOEHMIO TN CIUIIJIMHBI

Brn yaebnoii Opranuzanus yaeOHO! AesITeNbHOCTH 00yUJatomerocs
JIeSITEIbHOCTH
Texuns Jlexmst (ot matmHCKOTO «lection» — dYTeHWE) — BHJ AyAWTOPHBIX YUEOHBIX 3aHATHH.
Jlekuusi: 3aKkiasbIBa€T OCHOBBI HAay4YHBIX 3HAHUM B CHCTEMATU3WPOBAHHOM, MOCJEI0BATEIbHOM,




00001meHHo (GopMe; PACKPHIBAET COCTOSIHME W IEPCIEKTHUBHI Pa3BUTHS COOTBETCTBYIOUICH
o0acTi HayKH M TEXHUKH; KOHLEHTPHUPYET BHUMaHHE OOYdYaroIMXCsl Ha HauboJiee CIIOKHBIX,
Y3JIOBBIX BOIPOCAxX; CTUMYJIUPYET [MO3HABATEIBHYIO aKTHBHOCTH 00YYaIOIINXCSI.

Bo Bpemsi JIEKIMOHHBIX 3aHATHH OOy4YalomuWiics JOJDKEH YMETh CKOHLEHTPHPOBATh
BHUMaHHE Ha HM3y4aeMbIX HpoOJieMaX M BKIIOYUTH B pabOTy Bce BUABI MaMSTH: CIIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUraTelbHy0. J[J11 3TOro Bech MaTepua, u3jlaraéMblil pernoiaBaTeiem,
oOygaromeMycs HEOOXOIWMO KOHCIIEKTHPOBaTh. Ha TIONAX KOHCHEKTa CleqyeT IIOMedaTh
BOTIPOCHI, BBIJCNICHHBIC OOydYalOMUMCS Ui KOHCYJIBTAIlMM C IIperojaBaTelieM. BBIBOIEL,
MTOJTy9ICHHBIE B BHIE POPMYII, pEKOMEHIYETCS B KOHCIIEKTE MO TICPKUBATh WIIA OOBOJUTH PAMKOIA,
9TOOBI JIydIle 3alOMHUHANUCH. [lOJE3HO COCTaBUTH KpaTKAH CIPAaBOYHHUK, COJICSpPIKAIIUI
OTIpE/ICIICHNS] BAKHEUIINX MOHATHH Jekunu. K KakIoMy 3aHATHIO CIIEAyeT pa3odparb MaTepuat
mpenslayImeld Jexiun. M3ydas Marepmand 1O Y4eOHHKY FUIM KOHCIIEKTY JIEKIWH, CIIeAyeT
MIEPEXOUTH K CIIETYIOMIEMY BOIIPOCY TOJIBKO B TOM CIIydae, KOTJa XOpOIIO YCBOEH MPEIbLAYIHHA
BOIpOC. P51t BONPOCOB TUCHUIUIMHBI MOXKET OBITh BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHue. Takoe
3ajaHue TpeOyeT ONepaTHBHOIO BHINOIHEHUS. B KOHCIIeKTe JIeKIUi HE0OXOJMMO OCTaBUTh MECTO
JUISL OCBEILEHUS] YIOMSHYTBIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHHBI, MaTepuall, KOTOPbIH
BBI3BIBAET TPYIHOCTH, IOMETUTD U IONBITAThCSI HANTH OTBET B peKOMeHAyeMoi urepatype. Ecnu
CaMOCTOSTENLHO HE yaaeTcst pa3o0paThesl B MaTepuae, To Heo0XoauMo chopMyIMpOBaTh BOIIPOC
1 33/1aTh NIPETIOAaBaTEI0 Ha KOHCYJIFTAINH, HA TPAKTHIECKOM 3aHATHH

IIpaktuueckoe
3aHATHE

[IpakTHyeckoe 3aHsATHE — BUJ ayJJUTOPHBIX Y4eOHBIX 3aHSITHIL, LieieHanpaBieHHas hopma
OpraHu3aIuK y4eOHOTOo IMpolecca, MPU peaau3alii KOTopoil oOydaromuecs Mo 3aAaHUI0 U M0
PYKOBOJICTBOM TIpEIOAaBaTeNs BBIIOJHAIOT MpakTHdeckue 3amaHus. I[Ipakrudeckue 3amaHus
HanpaBJeHbl Ha YyriyOleHHe HAYYHO-TCOPETHYECKUX 3HAHUW M OBIIAJICHHE OINpPEICICHHBIMU
METOJaMH paboThl, B IIPOIECCEe KOTOPBIX BHIPAOATHIBAIOTCS YMEHUSI W HABBIKW BBIIIOJIHEHUS TEX
WIN WHBIX y4eOHBIX AeHCTBHMI B maHHOW cdepe Hayku. IIpakThdeckue 3aHATHSA pPa3BUBAIOT
Hay4YHOE MBIIIICHHE M PEYb, MO3BOJIAIOT MPOBEPHUTH 3HAHMS OOYYarONIMXCS, BBICTYHAIOT KaK
CpeACTBa ONEPATUBHOM 0OpATHOH CBSI3H; LIENb MPAKTHUECKHUX 3aHATHIH — yIIIyONsATh, pacInpATh,
JCTaN3UpOBaTh 3HAHMSA, ITIOJydCHHBIE HA JICKIMH, B 000OIIECHHOW (opMe M COOelCTBOBAThH
BBIPaOOTKE HaBBIKOB MPO(ECCHOHAILHOH NEeATEIBHOCTH.

Ha npakThueckux 3aHATHSAX TMOAPOOHO PAacCMAaTPHBAIOTCS OCHOBHBIE  BOTIPOCHI
JUCLUIUINHEL, pa30uparoTCcsl OCHOBHBIE THIIBI 33/1a4. K Kax10My NpakTHYeCKOMY 3aHATHUIO CIEAYyeT
3apaHee CaMOCTOSATENIBHO BBHITNIONHUTH JOMAIHEe 3aJaHie W BBIYYMTH JIEKIIMOHHBIM MaTepuas K
cnenyromei Teme. CucreMaTnuecKoe BBIMOJIHEHHE JOMAILIHUX 3aJlaHuil 00513aTeNIbHO U SIBIISETCS
Ba)XKHBIM (paKTOPOM, CIIOCOOCTBYIOLIMM YCIEUIHOMY YCBOCHHUIO JUCIUIUIMHBI

CamocrosiTenbHast
pabota

OOyueHue 1o AUCHUILTMHE «MaTeMaTH4ecKuil aHaiM3» MNpeaycMaTpuBaeT aKTHBHYIO
CaMOCTOSITENbHYI0 paboTy oOyuatomerocs. B pazmene 4 pabouell mporpaMmbl, KOTOPBIA
HasbiBaeTcsi «CTPYKTypa M COJiepKaHWe TUCIUIUIMHBD), BCE Yachl CaMOCTOSATEIBHONH pPabOTHI
pacmimcaHBl 1O TeMaM M BONpocaM, a TaKkKe yKazaHa HeoOxoauMmas ydeOHas IuTeparypa:
oOyyJaromuiicss n3ydaer y4eOHbI Marepuall, pa30upaeT MpUMepbl U pPEIlaeT PasHOYPOBHEBHIC
3aJa4yu B paMKaxX BBIIIOJTHECHUSA Kak 06IJ_[I/IX JOMAIITHUX 3a}:[aHHﬁ, TaK W HWHIAWBUIAYAJIBbHBIX
noMamrHuX 3agannidi (MA3) u apyrux BHIOB padoT, MPEXyCMOTPEHHBIX pabodeld mporpamMMmoit
JUCUUIUIMHBL. [Ipy BBINONHEHNH AOMAIIHUX 3aJaHuil oOydaromemycs cileqyeT oOpaTHThCS K
3a7a4aM, PEIICHHBIM Ha MPEbIIYIINX MPAKTHUECKUX 3aHATHAX, PEIICHHBIM JIOMAIIHIM padoTam,
a TaKoke K MpuMepam, IPUBOIUMBIM JIekTopoM. Ecii 3Toro OyzeT HeqoCTaTOYHO AJIs BBIOJIHEHHS
BCEH pabOThI MOXHO JIOTIOJIHUTEIFHO BOCIIOJIB30BATHCS YIEOHBIMHU ITOCOOMSIMHU, IPUBEICHHBIMHU B
pasgene 6.1 «YueOHas nuTepaTypa». Ecnm, HecMOTps Ha M3Y4eHHBIH MaTepHal, 3aJaHue
BBITIOJITHUTE HE YyHaCTCsA, TO B O65[3aTeJ'H)HOM TOpAAKE HCO6XOI[I/IMO MOCETUTHh KOHCYJIbTAllUIO
NpenojaBaTeis, BeAYIIEro MpakTHUECKUe 3aHsTHsI, 1/WIN KOHCYJIBTALHUIO JIEKTOpa.

I_IOMaHIHI/Ie 3aJaHus, WHIAWBUAYAJBbHBIC JOMAllHUEC 3alaHusd W Jpyrue pa6OTLI,
IIPeIyCMOTPEHHBIE pabouel mporpaMMon JUCIUIUTHHBI JOJDKHBI OBITH BRIITOTHEHbBI 00YJIarONIMCS
B YCTAHOBJICHHBIC IIPEMOAABATCIEM CPOKH B COOTBETCTBHUU C Tpe6OBaHI/I${MI/I K O(i)OpMJ'IeHI/I}O
TEKCTOBOHM M rpaduuecKkoil JoKyMeHTaluu, chopmynupoBanHbM B [lonoxxennu «TpeGoBanus
0 OpMIICHHIO TEKCTOBOHU M rpaduueckoil JokyMeHTauuu. HopMOKOHTpOIIB»

KowMmrieke yq4eOHO-METOANUECKUX MAaTepHAIOB TI0 BCEM BUIAM YY€OHOU JEesATEILHOCTH, MPEILyCMOTPEHHBIM pabodeit
MIPOTPaMMO¥ AUCIMITIIMHEI (MOIYJIS), pa3MeIleH B NIEKTPOHHONW HH(popMarimoHHo-00pazoBaTensHoi cpeae Upl VIIC,
JIOCTYITHOU 00ydaromemMycs 4epe3 ero JUIHbIN KaOuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTIKEHHUH 00YJArOIIMXCS B IPOIECCE U3YUCHHUS TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Yepe3 COBEPILCHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYaIOIUXCs B TIpoLiecce 00ydeHusl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 33]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OeHUBAHUSA KOMIICTCHIMUA, KPUTEPUU OLEHKH

JucrumirHa «MaTeMaTHYecKuid aHaIn3y» y4acTByeT B (GOPMUPOBAHMH KOMITCTEHIIHIA:

OIIK-1. Cnoco0OeH NPUMEHATh ECTECTBEHHOHAyYHbIE M OOIICHMH)KEHEPHBbIC 3HAHMS,
METOJ(bl MAaTEMaTHYECKOTO aHAIN3a U MOJACIHPOBAHMSA, TEOPETHYECKOTO U IKCIEPHUMEHTAIBHOTO
UCCIIEeIOBaHMS B TPO(GECCUOHATBHOMN 1EATEIIEHOCTH.

HporpaMMa KOHTPOJIbHO-OIICHOYHbBIX MCPOHPHHTHﬁ

o4Hasi popMa 00yYeHHUs

Haumenosanue Kon
HanmenoBanue
KOHTPOJIHO- WHJIKaTopa
Ne OOBEKT KOHTPOJIS OLICHOYHOI'O CPENCTBA
OIIEHOYHOTO JOCTHKEHHSA "
(popma mpoBeneHm ™)
MEpONPHATHS KOMITETECHIINH
1 cemecTp
1.0 | Pa3gen 1. BBenenue B MaTeMaTHYECKHIT aHAJIU3
Tex i K
11 eKyLTHH OcCHOBHBIE dJeMEHTapHbIe (yHKIMH, UX KoHCHeKT (IHChMEHHO)
KOHTPOJIb rpaduku u cBoiicTBa (Tema 1.1)
. DyHKIUSA 0AHOI epeMeHHO. OCHOBHEBIE
Texymuii YHIHHA 01 P KontponbHas paborta
1.2 xapakTepucTUKU. OCHOBHBIE I€MEHTapHEIE
KOHTPOJIb (KP) (miceMeHHO)
¢ynkiuu (tema 1.1)
Texymuii PasnoypoBHeBbIE
13 IIpenensr (Tema 1.2
KOHTPOJIb bert ( ) OIlK-1.1 3a1a4¥ (MMMCbMEHHO)
Texymmii OIlK-1.2 PasaoypoBHEBBIC
14 i Beckoneuno mansie pyHknnu (Tema 1.2) P
KOHTPOJIb OIIK-1.3 3a1a49¥ (MMICbMEHHO)
15 Texymuii [penen ¢pyHKIMU OJHON TEpeMEHHOH (TeMa KonrponbHas pabora
’ KOHTPOJIb 1.2) (KP) (mrcbMeHHO)
16 Texymuii HenpepbIBHOCT M TOUKH pa3pbiBa GYHKIMN PasnoypoBHeBbIE
' KOHTPOJIb (tema 1.3) 3a/1a4u (MUCHhMEHHO)
17 Texymuii HenpepsIBHOCTB ¥ TOUKH pa3pbiBa HYHKIMN Konrponbnas pabora
) KOHTPOJIb (Tema 1.3) (KP) (mrceMeHHO)
2.0 | Pazgen 2. ndpdepenuuanbHoe ucuncienne GyHKIHI OMHON mepeMeHHOMT
21 Texymuii Tabmuia Tpon3BOIHBIX OCHOBHBIX JukTaHT o Gpopmyiam
' KOHTPOJIb dIIEMEHTAPHBIX QyHKIH (Tema 2.1) (TTMCBMEHHO)
Texymumii JduddeperunpoBanue GyHKIIHA 0JHON PasnoypoBHeBbIE
2.2 M
KOHTPOJIb nepeMeHHo (Temsr 2.1, 2.2) OIIK-1.1 3a/a4u (MMCHMEHHO)
23 Texymmii JduddeperunpoBanue GyHKIIHA 0JHON OIIK-1.2 KontponsHas pabora
' KOHTPOJIb nepeMeHHoi (temsr 2.1, 2.2) OIIK-1.3 (KP) (mucbMeHHO)
o — PI'P 1. IIpunoxkenus: iudpepeHraibHOro PacuerHo-rpaduueckas
24 yi ucumciaeHust QyHKIUH OJJHOH NepeMeHHOM pabota (PTP)
KOHTPOIIb
(paznen 2) (TTMCHMEHHO)
3.0 | Paznen 3. UnTerpajbHoe ucuucieHne pyHKIMIi 0JHOI nepeMeHHOii
31 Texymuii Tabyuna MHTETPaIOB OCHOBHBIX 3JIEMEHTAPHBIX Jukrant o ¢popmynam
' KOHTPOJIb ¢dhyakunii (Tema 3.1) (TTMCBMEHHO)
Texymumii PasnoypoBHeBbIe
3.2 i Henocpencreennoe unTerpuposanue (tema 3.1) yp
KOHTPOJIb 3a/1a49¥ (MMMICbMEHHO)
Texkymuii PasnoypoBHEBbIE
3.3 i WuTerpupoBanue BcemMu Meroiamu (tTema 3.1) yp
KOHTPOJIb OMK-1.1 3a/1a4u (MMCHMEHHO)
Texymuii . ' KonTtponsHas pabora
3.4 N Heonpenenennsiii nuaTerpan (tema 3.1) OIIK-1.2 oHIpo pado
KOHTPOJIb OIK-1.3 (KP) (mmceMeHHO)
Texkymumii IIpunoxxeHust onpeaeIeHHoOro HHTerpaina (Tema '
35 N puiosKe onpeae oro erpana (te KoHcnekt (mucsMeHHO)
KOHTPOJIIb 3.2)
36 Texkymuii OnpezneneHHBI HHTETPANI U €T0 MPUIT0KEHHUS PasnoypoBHEBbIE
) KOHTPOJIb (tema 3.2) 3a/1a4u (MMCHMEHHO)
37 Texkymuii OnpeneneHHBI 1 HECOOCTBEHHBIN HHTETPAIIBI Kontponsuas pabora
) KOHTPOJIb (temsr 3.2, 3.3) (KP) (mmceMeHHO)
ader e BaHU
[TpomexyTouHas OIK-1.1 ganT gCTOe6CT(1:/16)10?3aHMee)
paTTeCT};T us Paspem 1-3 OIK-1.2 (xoMITBIOTE HII)JG
a OIK-1.3 b

TEXHOJIOTHH)




2 cemecTp

4.0 | Pazaen 4. InddepeHunaibHoe 1 MHTErpajbHoe HCUHCIeHUs GYHKIHH HECKOJIBKUX NepeMeHHbIX
41 Texymuii @OyHKINU HECKOJIBKHX NepeMeHHBIX (TeMa 4.1, Pa3noypoBHeBbIE
' KOHTPOJIb 4.2) 3aJa4u (MUCHbMEHHO)
Texymmmii OYHKIIUN HECKOJIBKHX ITepeMEHHBIX (TeMbI 4.1, Kontponsuas padora
4.2 KOHTPOJIb 4.2) (KP) (mucemenHo)
T ' OTK-1.1
43 ym [punoskenus qBoitHOTO MHTErpaa (tema 4.3) OIIK-1.2 KoHcnekT (MMChbMEHHO)
KOHTPOJIIb
Texyuit OIK-1.3 Pa3n BHEBBI
4.4 N JBoiiHoit uaTerpan (tema 4.3) a3HOYPOBHEBbIC
KOHTPOJIb 3a/1a4¥ (MMMCbMEHHO)
Texymuii KonrponbsHas padora
4.5 KOHTPOITh Kpatasie unterpaisi (tema 4.3) (KP) (IHchMeHHO)
5.0 | Pa3gen 5. O0bikHOBeHHbIE TH((epeHInaabHble YpPaAaBHEHUS
51 Texymuii Juddepennnanbabie ypaBHEHHs TIEPBOTO PasnoypoBHeBbIE
) KOHTPOJIb nopsizika (Tema 5.1) 3a1a49¥ (MICbMEHHO)
52 Texymwuii Juddepennnanbabie ypaBHEHHS TIEPBOTO KonrponbsHas padora
' KOHTPOJIb nopsizika (tTema 5.1) OIK-1.1 (KP) (mucemenHo)
53 Texymmii JuddepeHnnanbHpie ypaBHEHHS BBICIIHX OHK-1.2 PasnoypoBHEBBIE
) KOHTPOJIb nopsiaKoB (Temsr 5.2. 5.3) OHK-1.3 3a1a49M (MMICbMEHHO)
Texkymumii MeTomp! penreHus CHCTEM 0OBIKHOBEHHBIX '
5.4 N KoHcnekT (MMChbMEHHO)
KOHTPOJIb nuddepeHnmansHpIX ypaBHeHui (Tema 5.4)
Texymuii JuddepenunanbHble ypaBHEHUS BHICIIHX KonrponbHas pabora
KOHTPOJIb nopsiikoB (Temsl 5.2, 5.3) (KP) (mrcpMeHHO)
6.0 | Pazues 6. Psibl
Tekymumii KontponsHas pabora
6.1 KOHTPOJIb Papwt (pasnex 6) OIIK-1.1 (KP) (mmceMeHHO)
O — OIIK-1.2 PacuerHo-Tpaduueckas
6.2 ym PT'P 2. Psixet (paszen 6) OIIK-1.3 | paGora (PI'P)
KOHTPOIIb
(TTMCHMEHHO)
7.0 | Pasnen 7. Teopus GpyHKIMIT KOMILJIEKCHOTO NTEPEMEHHOT0
. N PaznoypoBHeBbIC
71 Texymuii Teopust HyHKITHI KOMIUIEKCHOTO EPEMEHHOTO sazaun
KOHTPOITH (pasnen 9) (3a7aHMsI/TTICHMEHHO )
Konrponbnas pabora
. . (KP) (rmceMeHHO)
Texymuii Teopust HyHKIHI KOMIUIEKCHOTO EPEMEHHOTO
7.2 PasHoypoBHEBBIC
KOHTPOJIb (pazmen 9) OIlK-1.1
3a7a4un
OIIK-1.2 (3a1aHMsI/TTMICBMEHHO )
OIK-1.3 A
DK3aMeH
(cobecemoBanue)
IIpomexyTouHast Pasenst 4-7 DK3aMeH -
aTTecTaims TECTUPOBaHHE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

*®opMa MpoBeIeHUsT KOHTPOIBbHO-OIEHOYHOTO MEPOIPHUSITHS: YCTHO, MUCEMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
Onucanue nokasareseid 1 KpuTepueB OLICHUBAHUS KOMIIETEH M.
Onucanmne MIKaJ olleHUBaAHUS

KonTponp kadecTBa OCBOCHMSI JUCHUIUIMHBI BKIIOYA€T B Cce€0s TEKYIUHA KOHTPOJb
YCIIEBAEMOCTH M  MPOMEKYTOUHYKO AaTTECTAUMIO. TEKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAST aTTECTAIUsl OOYYAIONIUXCS MPOBOIATCS B IENSIX YCTAHOBJIEHUS COOTBETCTBHUS
JMOCTHKEHUH  OOyYaromMXCs TMO3TamHbIM TpeOOoBaHUSM 0Opa3oBaTENbHON MpOTpamMMbl K
pe3ynbpTaTam oOydeHus 1 GOPMUPOBAHUS KOMIICTCHITHH.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM NPOBEPKHU 3HAHUU,
YMEHUM, HABBIKOB OOYyYaIOIMUXCSA. 3ajavya TEKYIIErOo KOHTPOJSI — OMEpPaTUBHOE U PETYJIIPHOE
yrpaBieHHe YIeOHOU NeSTENbHOCTHIO O0YUAIOINXCS HA OCHOBE OOpaTHOM CBS3H U KOPPEKTUPOBKH.
Pe3ynbTaThl OlIeHUBaHUS YYUTHIBAIOTCS B BUAE CPEAHEN OLIEHKU MPHU MPOBEACHUN MMPOMEKYTOUHOMN
aTTeCcTalluu.



J11 oLleHMBaHUA Pe3yIbTaTOB 00YUYEHHS UCIIOJIb3YEeTCs YeThlpexOaribHas IKala: «OTIUIHOY,
«XOpOIII0», «YIOBIETBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHLHO» U ABYXOAJUThHAS IIKANA: «3a4TEHOY,

«HE 3a4YTCHO».

HepequL OLCHOYHBIX CPCACTB, HMCIIOJIB3YCMbIX JIsI OLICHUBAHHA KOMHCTCHHHﬁ, a TaKXe

KpaTKas XapaKTCPUCTHUKA OTUX CPEACTB ITPUBCACHEBI B Ta6n1/1ue.

Tekymuii KOHTPOJIb

HanmenoBanue

OLCHOYHOI'O CPEACTBA

KpaTkas xapakTepHCTHKa OLIEHOYHOTO CPEACTBa

IIpencraBnenue
OLIEHOYHOI'0
cpenctea B DOC

1 | pab6ota (PTP)
(TMCHMEHHO)

PacuerHo-rpadmaeckas

CpencTBo Ui MPOBEPKH YMEHHI NPUMEHSATh MOJTYYCHHBIC
3HAaHUS O 3apaHee ONpEeAeTICHHOW METOMUKE IS PEIICHHUS
3a[a49 WK 331aHUH 110 pa3Aely AUCIUILIIINHEL.

MokeT OBITh HWCHOJB30BAHO U OLCHKH 3HAHWH, YMEHUH,
HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS

TumnoBoe 3aganue
IS BBIIOJIHEHUS
pacdeTHo-
rpaduIecKoi
paboTsI 1Mo
paszenam/Temam
MCIIATUIMHEI

(KP)

Konrponbhas pabora

CpezncTBo Ul TPOBEPKH YMEHHH HPUMEHSTH IOJIYYCHHBIC
3HAHMS 110 3apaHee OMPENCICHHOW METOMUKE JUIS PELICHUS
3aja4 WIN 3aJlaHnH 10 pa3femy IUCIUTUIHHBL

MosxeT OBITH HCIIOIB30BAaHO [UIS OIEHKH 3HaHWH, yMEHHH,
HaBBIKOB U (MJIM) OMBITA AESTEIBHOCTH 00YJaIOIINXCS

Tunosoe 3aganne
JUIS BBITIOJTHEHUS
KOHTPOJIbHON
paboTEHI 1Mo
paszenam/TemMmam
JCIUIIIHHBI

CpezncTBO IPOBEPKH 3HAHUSI OCHOBHBIX (DOPMYJT M TIPABHIL.

[epedens popmyn
(BoOTIpOCOB) IO

3 | dukrant mo Gpopmynam | MoxkeT OBITP  HCIIONB30BAaHO U OICHKH  3HAHUI
N — paszenam/Temam
JMCIIATUIMHBI
Paznmuuaror 3agaun:
— PENPOAYKTUBHOTO YpPOBHSI, IIO3BOJISIOMIAE OIICHUBATH U
JIUAarHOCTHPOBAThH 3HAHME (DAaKTUIEeCKOTo MaTepraia (6a3oBbIe
MOHATHUS, aJITOPUTMEI, (aKTBI) W YMEHHE TPaBIIBHO
WCTIONB30BaTh CICIMAIbHBIC TEPMUHBI U TIOHATHSA, Y3HABaHHE
OOBEKTOB H3YYEHHS B paMKaX OMNpEICICHHOTO pasena
JACIUILINHEL
MOXET OBITh HCIIONB30BAHO JUJIsI OINEHKW 3HAHWW M yMeHu#d | Komriext
oOydaromuxcs; Pa3HOYPOBHEBBIX

Pa3zHoypoBHeBbIE
3a/1a4u (3a1aHus)

— PEKOHCTPYKTHBHOTO YPOBHS, MO3BOJIIOIINE OLIEHUBATH U
JUAarHOCTHPOBATh YMEHHS CHHTE3HpOBATH, AHAIN3UPOBATH,
0000maTh (akTHYECKUl M TEOPETHYECKH MaTtephail cC
(bopMynHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTaHOBIICHHEM
MIPUYMHHO-CIEICTBEHHBIX CBS3EH;

MOXET OBITh HCIIOJIb30BAHO /IS OIEHKH 3HAHUH, YMEHHH,
HaBBIKOB ¥ (MJIM) ONBITA AEATEIBHOCTH 00YJaIOINXCS;

— TBOPYECKOTO YPOBHS, MO3BOJSIOIIUE OLEHHUBATh U
JUarHOCTHPOBATh YMEHHS, HHTETPUPOBATh 3HAHUS PA3IHYHbIX
o0nacTeil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3pEHHS;
MOJET OBITh HCIOJB30BAHO JUIS ONCHKH 3HAHWN, YMCHHIA,
HaBBIKOB U (MJIM) OTIBITA JIESITEIbHOCTH 00YJaIOIIUXCS

3aja4 ¥ 3aJlaHui
NI KOMIIJICKTBI
3a/a4 ¥ 3aJlaHui
OIIPEICJIEHHOT O

YPOBHS

5 | Koucnekr

OcoOb1ii BT TEKCTa, B OCHOBE KOTOPOTO JICKUT aHAINTHKO-
CHHTETHYECKas INepepadoTka MH(POPMAIMK MEPBOUCTOYHHKA
(ucxomHoro Tekcra). Llenb 3TOi nesTeNbHOCTH — BBISIBIICHUE,
cucremMarnzanus u 00o0meHne (¢ BO3MOXHON KPUTHYECKOH
OLIEHKOW) Hambomee MEeHHOH (I KOHCHEKTHPYIOIIETO)
nHpOpPMAanNH.

MoskeT OBITH HCTOJB30BAHO IS OICHKW 3HAHUH, YMEHUH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHbHOCTH O0YJIarOIIUXCS

TeMbI KOHCIIEKTOB

ITpoMesxyTouHas arrecTanus

IIpencraBnenue
HanmenoBanue
Ne Kpatkas xapakrepucTrka OEHOYHOTO CpeACTBa OILICHOYHOT'O
OLICHOYHOI'O Cpe/ICTBa
cpenctea B POC
1 | 3auer CpeactBo, MO3BOJISIONIEE OLICHUTh 3HAHUS, YMEHUs, HaBbIKOB | IlepeueHb
1 (WIK) OTBITA JESITEIBHOCTH 00YYArOIIET0Cs MO JUCIUIUINHE. | TECOPETHICCKUX




Mosker OBITh HCTOJB30BAHO JUIS OICHKW 3HAHUH, YMEHUH,
HABBIKOB U (WJIK) OMBITA ICATCIBHOCTH 00yJYarOIIUXCs

BOIPOCOB U
MPAKTHYECKUX
3aJ[aHuil K 3a4eTy

TecT — npomMexxyTOoUHast
2 | arrectanus B popme

Cucrema

ABTOMAaTU3MPOBAHHOTO  KOHTPOJSL ~ OCBOCHHUS
KOMIETEHINHA (YacTH KOMIIETEHIMH) OOyJaromuMcs TIo
TUCHUTUIAHE (MOIYIIO) C MCIIOIB30BAaHUEM HH(OPMAIIHOHHO-

DoHg TeCcTOBBIX

sauera KOMMYHHKAIIHOHHBIX TEXHOIOTH. 3a1aHuUit

MoseT GBITh HCIOJB30BAHO [UIsi OLCHKH 3HAHUM, YMCHHIA,

HABBIKOB U (HJIM) OITBITA SSATSIBHOCTH 00YJaOIIHXCS
[lepeuenn
TEOPETHIECKUX

CpencTBo, MO3BOJIAIOIIEE OLCHUTH 3HAHHS, YMCHHUS, HABBIKOB | BOMPOCOB H

3 | Dxsamen U (MJIM) OTIBITA IEATEIBHOCTH 00YYAOIIETOCs MO IUCIUIUIHHE. | MPaKTHICCKHUX

Moser OBITh HCIONB30BAHO Ul OLCHKH 3HAHWM, yMEHHH, | 3amaHuii (0Opasen

HABBIKOB U (HJIM) OITBITA JEATEIBHOCTH O0yJaOIIIXCs 9K3aMEHAIIMOHHOTO
Ouiera) K
9K3aMEHY

Kpurepun 1 miKkajabl OHeHUBAHUS KOMIIETEHUMHA B pe3yJbTare U3y4YeHUs IUCHUIIINHbI
NPHU MPOBeIeHUH NMPOMEKYTOUHOM aTTecTannu B (popme 3a4era u Ik3amena. lllkana
OLICHMBAHNS YPOBHSI OCBOCHUSI KOMIIETeH NI

[IIxane1 olileHUBaHUS

Kputepun oneHuBaHus

YpoBeHb
OCBOCHUS
KOMIICTCHIINHU

«OTIUYHO»

«XOPOILIO»

«YAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

OOyuaronuiicss  MPaBWIBHO  OTBETHJ  HA
TEOPETHUECKHE BOMPOCHL. [loKa3an OTIMYHEBIE
3HaHWS B paMKax yd4eOHOTO MarepHaa.
[paBUIIEHO BBITIONHMI MPAKTHIECKHE 3aTaHMUs.
IMokasan OTIMYHBIE YMEHHS ¥ BIAICHUS
HaBBIKAMH TIPUMEHECHHSI TIOJyYEHHBIX 3HAHUH U
YMEHHUH TPY PENIEHNUH 33/1a4 B paMKax yIeOHOTOo
Mmareprana. OTBETHI HAa BCE MOMONHHUTEIbHBIC
BOIPOCHI

Brrcoxmit

OOyuaronuiicsi ¢ HEOOJBIIUMHU HETOYHOCTIMU
OTBETHJI Ha TeopeTHueckue Bompockl. [Toxaszan
XOpoIne 3HAaHWS B  paMKax  y4eOHOro
Matepuaiga. C HeOONBIIUMU HETOUYHOCTSIMHU
BBITIOJTHUJI TIpaKTHUecKue 3aaaHus. [lokazan
XOpOIlMe yMEHUs W BIAJCHUS HaBBIKAMH
MPUMEHECHHS TIOJXYYCHHBIX 3HAHUH W yMEHHA
IpU pEUNICHHH 3aJad B paMKax y4eOHOro
Matepuana. OTBeTH1 Ha  OOJBIIMHCTBO
JIOTIOJTHUTENBHBIX BOITPOCOB

bazoBrrit

OOyuarommiics C CYILIECTBEHHBIMU
HETOYHOCTSIMA OTBETWJ Ha TEOPETUYECKUE
BOTIPOCHI. TTokazan YAOBIETBOPUTEIILHBIE

3HaHUS B paMKax ydebHoro Matepuanma. C
CYHIECTBECHHBIMU HCTOYHOCTAMMH BBITIOJTHUJI
IIPAKTUYECKUE 3a/1aHusl. ITokazan
YAOBJICTBOPUTEIbHBIE YMCHHUA W BJIaJCHUA
HaBBIKAMH TPUMEHEHUs! MTOJY4YEeHHbIX 3HAHUH 1
YMEHHH ITPH pEeIIeHNH 33/1a4 B paMKaX yueOHOTo
Marepuaina. J[omycTiin MHOTO HETOYHOCTEH TIpu
OTBETE Ha JIOTIOJIHHUTEIIbHbIE BOITPOCHI

MuHuManbHBIR

«HCYIOBJIETBOPUTECIILHOY

«HEC 3a4YTCHO»

OOyyaromuiicst Ipy OTBETE Ha TEOPETHUYECKHUE
BOIIPOCHl U IIPY BBIIOJHCHUM IIPAKTUYECKUX
3aJaHui [IPOAEMOHCTPUPOBAN HEJOCTATOUHBIN
YPOBEHb 3HAHUM M YMEHUH NpU PELICHUU 3a1ad
B paMKax ydeOHoro marepuana. [lpu oTBeTax Ha
JIOTIOJTHUTENBHBIE BOIPOCH OBIJIO  JTOIMYIIEHO
MHO>KE€CTBO HENPABUJIbHBIX OTBETOB

Komnerenuus
He chopmMupoBaHa




Tect — mpoMekyTOoUHas aTTecTanus B GopMe 3a4eTa U SK3aMeHa

[IIxana oneHUBaHUS

Kpurepun onennBanus

«OTIIHYHO»

«XOPOLIO» «BadyTCHO»

«YAOBJICTBOPUTCIILHO»

O6yuqatonmuiicss BepHO oTBeTHI Ha 90 — 100 % TecToBBIX 3amaHuit
[P TPOXOXKICHUU TECTUPOBAHUS

OOyuaronuiicst BepHO oTBeTH Ha 80 — 89 % TecToBBIX 3amaHmil
NP TPOXOJKICHUU TECTUPOBAHUS

O6yyatoniuiics BepHo orBeTusl Ha 70 — 79 % TecTOBBIX 3aAaHU
MIPU IPOXOKJCHUH TECTUPOBAHUS

«HCYIAOBJICTBOPUTECIILHOY «HC 3a4YTCHO»

OO6yyatouiuiicst BepHO OTBETHI Ha 69 % 1 MeHee TECTOBBIX 3aJaHHi
MIPU IPOXOKJIECHUH TECTUPOBAHUS

KpuTtepuu u mKaabl OlleHUBaHUS Pe3yJIbTATOB 00yUeHHUsI PH NPOBeIeHN U
TEeKYIero KOHTPOJIsl yCIeBaeMoCTH

PacuerHo-rpaduueckas pabora (PI'P)

IIxane! ollecHUBAHUS

Kpurepun onieHnBaHus

COTJIIUYHO»

OOyuaronuiicss MOJHOCTBIO WM TMPAaBHIBHO BBIMOMHMI 3amganue PIP.
Ilokazan oOTAMYHBIE 3HAHUS, YMEHHUS W BJIAJACHUS HaBbIKAMU
MPUMCHCHHS UX MPH PEHICHUU 3a/1a4 B paMKaX YCBOCHHOTO y4eOHOTO
Matepuana. PI'P  odopmieHa akkypaTHO M B COOTBETCTBHU C
MIPEIBSIBIACMBIMH TPCOOBAHUAMU

«XOPOIO» «3a4YTCHO»

OOyuaronuiics BeIMOJHWI 3a1aHue PI'P ¢ HeOOMbIIMMU HETOYHOCTSAMHU.
ITokasan xopolue 3HaHus, yMEHUS U BIIaJJ€HUS] HAaBBIKAMU IPUMEHEHHUS
WX TIpU PEUICHWH 33aJad B paMKaX YCBOCHHOTO y4eOHOTO MaTepHaia.
Ectp HenocraTku B odopmirennn PI'P

«YAOBJICTBOPUTCIILHO»

OOyuarommiicss  BeImonmHMI — 3amanne PIP ¢ cymecTBeHHBIMH
HETOYHOCTAMHU. [loKa3anm ynOBIETBOPHUTENBHBIE 3HAHUS, YMEHHS H
BIIAJICHUS] HaBBIKAMHU IMPHMEHEHHs MX IPU PEIICHUM 33Jad B paMKax
yCBOEHHOTO yueOHoro Matepuana. Kagectso opopmierus PI'P mmeer
HEJOCTaTOYHBIA YPOBEHb

«HEYIOOBJICTBOPUTECIILHO» «HC 3a4YTCHO»

Ilpu Bemonuenun PI'P oOydwaromuiics  MpoIeMOHCTPUPOBAT
HEJOCTAaTOYHBIM YPOBEHb 3HAHUN, YMEHMM M BIAJCHUA UMM IIpU
peIIeHNH] 3a7jad B paMKaxX YCBOCHHOTO yueOHOTo MaTepuaa

KonTponbHas pabota

IIIxanbl OLIECHUBAHUS

Kputepun oneHuBanus

COTJIIUYHO»

OOyuarommiicss MOJHOCTBI0 M TPABIJIBHO BBINOTHUI  3a/aHHE
KOHTPOJIbHOM paboThl. [Tokazan oTiaMYHbIC 3HAHUS U YMEHUS B paMKax
YCBOGHHOTO y4eOHoro Marepuana. KoHTposibHas pabota odopmiieHa
AKKYpaTHO M B COOTBETCTBUH C MPEIbSBISCMbIMH TPSOOBAHUSIMH

«XOPOIO»
«3adyTCHO»

OOydaromuiics  BBIMOJHWI — 33JlaHAe  KOHTPOJIBHOW  paboThl ¢
HEOOJIBIIMMHI HETOYHOCTSIMU. [loKa3an Xopolure 3HaHUS M YMCHHUS B
paMKax YCBOGHHOro YydeOHOro Marepuana. EcTh HenoCTaTku B
0 OpMIICHIN KOHTPOJIEHOU PabOTHI

«YHOBJICTBOPUTCIILHO»

OOyuarommiicss BBITONHUI  3aJaHWE KOHTPOJBHOW paboTHl ¢
CYIIECTBEHHBIMU HETOYHOCTAMH. [lokazan yIOBIETBOPHUTEIbHBIC
3HAaHMSI W YMEHHsI B paMKaX YCBOGHHOTO Y4eOHOTO MaTepuana.
KauecTBo odopmiieHHsT KOHTPOJIBLHOW PabOTHl UMEET HEAOCTATOUHBIN
YPOBEHB

«HEYIOBJIETBOPUTEIBLHO) «HE 3a4TCHO»

OOyuarommiicss HE MOJHOCTHIO BBITOJHWI 3aJlaHUSI KOHTPOJIBHOM
paboThI, IPU STOM MTPOSBIII HEAOCTATOYHBIH YPOBEHb 3HAHWHN U YMEHUI

JlukTaHT no dpopmynam

Tpunaguate dopmyn, 3a Kaxablii mpaBWIbHBIA OTBeT oauH Oami. IlepeBon
YeThIPeX0AJUIbHYIO CUCTEMY MPOUCXOUT CIEAYIOUTM 00pa3oM:

B

Yucno HaOpaHHBIX 0alIoB

[IIkana orieHMBaHUS

13 Gamos «OTIAYHO»
11 6amioB «XOPOILIOY»
9 0amioB «YIOBJIETBOPUTEIHHOY

MCHBIIC OCBATHU OaoB

«HCYIAOBJICTBOPUTCIBLHO»




PasnoypoBHEBbIC 3aaun (3a/1aHHS)

IIIkamber oeHUBaHUS

Kpurepuu onennBanms

«OTIHYHO»

«XOpOoUIo»

«BadyTCHO»

«YHDOBJIETBOPUTEIILHO)

JIeMOHCTpHUpYET OYEeHb BHICOKHI/BBICOKAN YPOBEHD 3HAHUH, YMEHUH,
HaBBIKOB B COOTBETCTBHHM C KPUTCPHSAMH OICHUBaHHA. Bce
TpeOOBaHUS, MPEIBSIBIIICMBIC K 33IaHUIO, BBHITIOTTHEHBI

ﬂeMOHCTpI/IpyeT JO0CTaTO4YHO BBICOKHIA/BBIILIE CpCAHETO YPOBCHb
3HaHPII>‘I, yMeHHﬁ, HaBBIKOB B COOTBCTCTBHU C KPUTCPUAMU
olicHUBaHusA. Bce Tpe60BaHI/I$I, OpeabsABIICMBIC K  3aJaHUIO,
BBITIOJIHCHBI

JleMOHCTpupyeT cpeqHuil ypOBEHb 3HAHWMM, YMEHHI, HABBIKOB B
COOTBETCTBMU C  KPUTEPUSMU  OLCHUBAHUS.  BOJBUIMHCTBO
TpeOOBaHMUM, IPEABABIAEMBIX K 3aJaHHUIO, BHITTOTHEHEI.
JIeMOHCTpUpYET HU3KWI/HIDKE CPEAHEr0 YPOBEHb 3HAHWU, YMEHHH,
HaBBIKOB B COOTBETCTBMM C KPUTEPHUSIMH OLEHUBaHUS. MHorue
TpeOOBaHNS, MPEIBSIBIIEMBIE K 3aIaHUIO, HE BBHITIOJTHEHBI

«HEYIOBJIECTBOPUTEIIEHOY

«HE 3a4TCHO»

JleMOHCTpUpyeT O4eHbh HU3KUH YPOBEHb 3HAHUM, yMEHUH, HABBIKOB B
COOTBETCTBHUH C KPUTEPHUSIMH OlleHnBaHus. He oTBeTa.

Koncmext

IIxanb! OLICHUBAHUS

Kputepuu onieHuBaHus

COTJIIUYHO»

«XOPOIO»

«YAOBJICTBOPUTCIILHO»

«3a4yTCHO»

KoHCmekT 1o TeMe BBITOJHECH B 0003HAYCHHBIN TPENOaBaTeIeM CPOK.

KOHCIIEKT BBITIONHEH OOYYAIOMMMCS TI0 33JaHHOW TeMe B MOJHOM
o0beMe ¢ coONIOJeHMEM  HEOOXOAMMOM  ITOCIIEI0BATENEHOCTH.
OGyuaromiuiics paboTasl MOJHOCTHIO CAMOCTOSITEIIBHO; PACKPBUT TEMY
MOJTHOCTBIO U OTBETHJI HA BCE BOMPOCHI MPEMOIaBaTeNs [0 KOHKPETHON
TeMe KoHcrekTa. KoHCmekT odopMmiIeH akKypaTHO, B HauOolee
ONITUMAJTLHOM 151 PUKCAIUHU Pe3yNIbTaTOB (hopMe

KoHcneKT 1o TeMe BBITOJHEH B 0003HAYCHHBIIH MPEoaBaTeieM CPOK.

KoHcnekT BbINOJIHEH 00y4aromMMCs IO 3aaHHON TeMe B IIOJIHOM
obbeMe ¢ coOmofeHHEM HEOOXOIMMOM  MOCIIEOBATEIHLHOCTH.
OOyyatomuiicst paboTall MOJTHOCTHIO CAMOCTOSITEIBHO; PACKPBUT TEMY
HE TIOJIHOCTBIO M OTBETHJI Ha YacTh BOIPOCOB IPENOAABATENS II0
KOHKpPETHOH TeMe KOHcIHekTa. KOoHCIeKT ogopMieH akKypaTHO, C
HE3HAYHUTEJIbHBIMH HCIIPABICHUIMH

Koncnekr 1mo Teme BEIIOJIHEH B 0003HAYCHHBII npenoaaBaTeyieM CPpOK.

KoHCHEeKT BBIMOJIHEH 00YYatoMMMCs 10 33JaHHOI TeMe B HE TOJHOM
o0BeMe C YJACTUYHBIM cOOJIIOIeHEM HEOOXOIUMOMN
[IOCJIEI0BATELHOCTH. OOyuaromuiics paboran [IOJIHOCTBIO
CaMOCTOSITENILHO; PACKPHLI TEMY HE MOJHOCTBIO M OTBETHJI HA YacTh
BOIPOCOB MPENOaBaTes sl 0 KOHKPETHOU TeMe KoHcrekTa. KoHcmekT
0(OpMJIICH HE aKKYPATHO

«HEYOOBJIECTBOPUTEIIBLHO»

«HC 3a4YTCHO»

KoHcnekT mo Teme He BBITIOJIHEH B 00O3HAUCHHBIM MPErnojiaBaTesieM
CPOK.

KoHCIEeKT BBITIOIHEH 00yYarOIMMCS HE 10 3aJaHHOM TeMe B HE MTOJIHOM
obbeMe 0e3 coONOJeHUs HEOOXOJMMOW  MOCIIENOBATENLHOCTH.
Obyuarommiicss paboTan He CaMOCTOSITEIbHO;, HE PACKPBUI TEMYy U He
OTBETHII HA BOTIPOCHI MPETIOIaBATENs [0 KOHKPETHOW TeMe KOHCIICKTA.
Koncnekt opopMiieH He akKypaTHO

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJI51 OLleHKM 3HAHUI, YMEeHHM i, HABBIKOB U (MJIH) ONbITA A€ATEJIbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 32JaHUsI VISl BHINOJHEHUs pacuyeTHO-rpaguyeckux pador

KOHTpOJ’ILHBIG BAapHUaHTHI

3aJaHUN  BBUIOKEHBI B  3JIEKTPOHHOM  HMHQOPMAIOHHO-

obpazoBarensHoil cpene Upl YIIC, noctymHo# oOyuaroniemMycs 4yepe3 ero JTUYHbII KaOUHET.
Hioxe IMPUBCICH 06pa3eu THUIIOBBIX BApHAHTOB 33}13HI/II7I AJid  BBIMMOJIHECHUA PaCYCTHO-

rpaduueckux pador.




OO6pa3zer] TUTIOBOTO BapuaHTa pacueTHO-Tpaduueckoil padboTb
«PT'P 1. Ilpunoxenust quddepeHnnanTbHOro NCYUCICHHUS GYHKIIUA OTHOU TePEMEHHOM

. . tgXx—x
1. Haiinure npenen, ucnoib3ys npasuio Jlonurtans: lim———.
x>0 X —SINn X

2. C momoupio nuddepennuana HaiaguTe npudamkenHoe 3Hauenue arcsin0,49.
y t° 3
3. Teno nBmxercs 1mo npsiMoir OX MO 3aKOHY X =§—th +3t. Haiizute CKOpOCTh M YCKOpEHHE

JBHXKCHUA.

4x . .
4. TTpoBenuTe MOTHOE UCCIIeOBaHHE DYHKIIUU Y = 2 Y mocTpoiite e€ rpaduk.
_|_

X2

OO0pa3zelr TUIIOBOTO BapuaHTa pacueTHO-TpaduuecKoit paboThl
«PI'P 2. Pager»

N 6 9 14 21 °0(
1. Uccnenyiite CXOOUMOCTD PAA: @) —+—+—+—+...; O .
- P )2 22 22 2 )Z3n—2

=, (3n-2)(x—3)" |
= (n+1)2™

2. Haiimure nHTEpBaI CXOIUMOCTH psijia

1
3. Paznoxure pyHKIuio y = T B psax Teiinopa mo cremnensm (X—1).
X

0,5
. ¢ dx
4. Beruucnure ¢ TouHoCThI0 10 0,0001 unTterpansi: a) sin36°;  6) I — .
o V1+x*
5. Haiimure maTh NEPBHIX (OTJIMYHBIX OT HYJsS) WICHOB Pa3lOKEHHs B CTEIIEHHOW PsiJ PEIICHUS

nuddepeHnransHOro ypapuenus Yy =y’ + x°, npu y(O):%,

6. Oyaknuio  f (x) :% paznoxure B psx Pyprbe no cunycam B uutepsane (0;r).

7. Paznoxure B pan @ypbe PyHKINIO, 3a1aHHYIO TpapUUECKU:

3.2 TunoBble KOHTPOJIbHBIE 32JaHUS IJIS1 BHINMOJHEHNS] KOHTPOJIBHBIX padoT
OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«DyHKIUSA 0JHON nepeMeHHON. OCHOBHBIE XapaKTepUCTHUKU. OCHOBHBIE 3JIEMEHTapHbIE

GbyHKITII

[Ipenen nurensHOCTH KOHTPOIS — 40 MUHYT.
[Ipensiaraemoe konnuectBo 3aaanuii — 10 3ananuid.

1. Onsa cnenyromux Qyskimid: a) y=kx+b, k>0, b=0; ) y=SiNX yKaXuTe OCHOBHBIC
XapaKTEPUCTHKH:
1) obnacte onpenenenus D(y);

2) obmacth 3HaueHui E(Y);

3) 4eTHOCTb, HEUETHOCTD;
4) nepuoJUYHOCTb;
5) rpadux.

2. I'padpuk pyukiun f(X) =3" umeer Buj (ykaxknte OyKBY BApHAHTA OTBETA):



2) 0)

3. YCTaHOBHUTH COOTBETCTBUE MEXKIY (YHKIIMSIMHU M MHOXECTBAMH, OTPEICIISIOMUMU UX 00JIaCTH
omnpenenenus (B oTBeTe ykakute mapsl L u R)

L1: f(x)=Inx R1: D(f)=[0; )

L2: f(x)=e" R2: D(f)=(~;0)

L3: f(x)=% R3: D(f)=(0; )

La: Ré: D(f) =(-o0;o0)

L5: R5: D(f) =(~o0; 0)u(0; »)
4. Oo6nacteio ompenencuus ¢yukimun f(X) = 3;(22_+1 SBIISIETCS MHOXKECTBO (YKaXuTe OYKBY
BapHaHTa OTBETA)
a) D(f)=(-11) 6) D(f)=(—o0; —1) U(L; ) ¢) D(f) = (—0; -1)
2) D(f)=(L ) 0) D(f)=(~0;-)uU(-L ) u(L x)

-3

5. O6nacteio onpenenenus pyukiuu f(X) = —ox +/X—2 SBISETCS MHOXECTBO
a) D(f)=(2;2.5) 0) D(f)=(-;2)
6) D(f)=[2;2.5) 2) D(f)=(—o0;2)U(2.5; ) 0) D(f)={2}u(g;ooj

6. O6mnacThio 3Ha4eHn pyHKImn f(X) = X* —4X +8 sABIAETCS MHOKECTBO
a) E(f)=(-o;0) 6) E(f)=[4 ) 6) E(f)=(4o) 2) E(f)=(—4] 0) E(f)=(—x;4)
7. @yukmwms f (X) :ﬁ+ex +e " ecTh

X

@) yeTHas PyHKIMS 0) HeveTHast GYHKIHSI ) GyHKIMs 00I1Iero BUaa

8. YCTaHOBUTH COOTBETCTBHE MEXAY QYHKIUSAMU U rpadukaMu GyHKIMM (B OTBETE yKakuTe napsl L
uR)

L1 f(x)=3" R1:

L2: f(x)=x° R:

L3: f(x)=log, x
R3:



R4:

R5:
Yacms 2
9. Haiinure obGnacte onpenenenust pynkuuu f(x) = v ++/4+X.
10. YcTaHOBUTE Y€THOCTD WJIM HEUETHOCTH (DYHKIIHIA: )
a) f(x):sinx+x3+§; 0) f(x):ﬁ+3x;

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
«[Ipenen GyHKIIUU OJHON TIEPEMEHHOM

[Ipenen nurenbHOCTH KOHTPOIS — 20 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUM — S 3aJaHU.
Haiigure cnenyromue npeaenst:

1+ x+ %2 Ix-1, . x2 -9
1. Iim ———; 2. lim o3 lim ——m—.,

x—>® 2x2 4+ 3x x->1 X—-1 x>3x2 -2x—3
4 tim—2X_. 5. Iim(1+gj |

x—> 08N 5x X—> 0 X

O0pasern TUIIOBOrO BapuaHTa KOHTPOJIbHOWU pabOThI
«HernpepbIBHOCTD (DyHKIIUI»

[Ipenen naurenbHOCTH KOHTPOIS — 20 MUHYT.
[IpenyiaraeMoe KOJIMYECTBO 3alaHUM — 2 3a1aHUi.

Xx-1, x>0,
1. Uccnenyiite ¢pyHkimo Y ={ 1 0 Ha HEMpephIBHOCTh. HaiianTe ToUukM pa3psiBa (eciu
-x-1 x<0.

OHM UMEIOTCS) U OIIPENIEINTE UX XapaKTep.

y 1 y
2. Uccnenyiite QyHKUUIO Y =-———— Ha HENPEPLIBHOCTb. HaliguTe TOUKM paspeiBa (ecauM OHH

4+ex1
UMEIOTCS) U OIPEJEIIUTE UX XapaKTep.

O06paseln; TUITOBOTO BapuaHTa KOHTPOJIbHOW pabOThI
«duddepennmpoBanue GyHKIHI OAHON IEPEMEHHON

[Ipenen nnutenbHOCTH KOHTPOJIA — 20 MUHYT.
[IpennaraemMoe KOJTUYECTBO 3aaHMI — 6 3aTaHUH.

[pumensia GopMmyiasl ¥ OpaBuna auddepeHIUpoBaHUs, HAWTH HPOU3BOAHBIE Y  CIEMYHOIIMX
byHKIHA:

1. y=e*tg4x; 2. y=In°(x=27);
C0S 3X
3. y=arcsin(2x+1): 4, Y= :
y ( ) \/;
5 | x=Int . 6. X2+ y2 —4X—10y+6=0
Ty=sin2t’ X2 +y?—4x-10y+6=0.

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«HeomnpeneneHHslii HHTErpa»



[Ipenen gnutenbHOCTH KOHTPOJs — 30 MUHYT.
[IpennaraemMoe KOJIMUECTBO 3aJaHUM — 5 3aJaHUM.

HafII[I/ITe HEOMMPECACIICHHBIC HHTCIPpaJIbl:

1.J' o : 2. Isin3xcosxdx; 3. .|.5e““2dx.
8x-1
4, jxsinxdx; 5. jcos4xc055xdx.

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
«OmpeneneHHbIN 1 HECOOCTBEHHBINH HMHTETPAJIBI

[Ipenen gnuTenbHOCTH KOHTPOJs — 20 MUHYT.
[Ipemyiaraemoe KOJIMYECTBO 3aIaHUM — 2 3aJaHUsI.

1. Beruuciante HecOOCTBEHHBIE HUHTErpajibl UK YCTAaHOBUTC UX PACXOAUMOCTD:

a) ofe_“xdx; 0) jdl
0 3

3.

2. Haiinure nomans GUIrypsl, OrpaHHYeHHOM Tuauamuy: Y = X°, y=0, X=2, X

OO6pa3er TUIIOBOTO BapuaHTa KOHTPOJILHON pabOThI
«DYHKIIUU HECKOJBKUX TIEPEMEHHBIX )

[Ipenen naUTeNsHOCTH KOHTPOJS — 45 MUHYT.

[IpennaraemMoe KOJTUYECTBO 3aaHUI — 6 3a1aHUH.
1. Haiinure o06nacth onpezaeneHust GyHKIUU Z = arcsin(x+y).
2. HaiituTe yacTHBIE IPOM3BOIHEIE TIEPBOTO MOPSAAKA GYHKINK Z = 2X°Y +4yX + X .
3. HaiituTe yacTHBIE IPOM3BOAHEIE BTOPOTO MOpsaka GyHKIHN Z = (2 + Xy + Y)°.
4. HaiinguTe npou3BOIHBIE HESBHO 3aJaHHBIX (DYHKIIMIA:

a) e’ +72-x’y+1=0; 0) Xx+y—-e =2,

5. Haifaure skcTpeMyMBbl GyHKIMH Z = X + Xy + y° —3X—6Y.
6. Haiinute nmpon3BoqHyro GyHKIUY 1o U = Xyz B Touke M (1, 0,1) mo HampaBieHHIO BeKTOpa

OM wu rpaguent sroro moist B Touke M (X, Y, 2).

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«KparHble HHTErpAIIBI»

[Ipenen nurensHOCTH KOHTPOIS — 30 MUHYT.
[Ipennaraemoe KOIU4ECTBO 3aJaHUi — 3 3a1aHuUs.

1. Brluncnaure ABOWHOW UHTErpal ”(x2 +y?)dxdy, D:y=0,x=2,y=x. Ilomensiite
D
IIpeAeIIbl MHTETPUPOBAHUS.

2. Vlcrionb3ys IBOMHOM MHTETpajl, HalANUTE MJIoIa (b (GUTYphl, OTPAaHUUEHHON JINHUSIMMU:

y=x>,y=0x=2x=3.
3. Beraucnauth 00beM Tena, OrpaHMuYE€HHOTO MMOBEPXHOCTIMH:
x=0 y=0,z=0 y=4, x+z=3.

O06pa3ell TUIIOBOTO BapuaHTa KOHTPOJIBHOU paboThI



«AuddepennnanbHble ypaBHEHHS IEPBOTO MOPSIIKA»

[Ipenen nurenbHOCTH KOHTPOIS — 20 MUHYT.
[Ipemyiaraemoe KOJIMUECTBO 3a1aHui — 3 3aJaHUM.
Pemnre nuddepennpanbable ypaBHEHUS, ONPEAEIUTh THIT U OPSIOK:

1. (L+y>)dx+(1+x*)dy =0;
2. (x—y)dx+xdy=0;
3. X +xy'=Y,Y|,=0

O0pa3zer TUIIOBOTO BapuaHTa KOHTPOJIBHOM PabOTHI
«AuddepeHnmanbable ypaBHEHHUS BBICIINX MTOPSIKOBY

[Ipenen gnutenbHOCTH KOHTPOJs — 40 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUM — 5 3aJaHUM.

Pemure nuddepeHumansupie ypaBHEHUS, ONPEACTUTh THIT U TTOPSAIOK:

1. a) y™ =x; o) xy"=Yy';

2. y"=-2y"+2y'=0;

3. y'+3y'=3;

4. Omnpenenure BUJ YaCTHOI'O PELLICHUS:

a) y'+y=4XC0oSX; 6) Y-y -2y=e"+e

ax__

5. Pemmure cucremy nuddepeHnnanbHbIX YpaBHEHUN: g;[/
e

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI

«Psanwr»y

[Ipenen nAUTENEHOCTH KOHTPOJS — 45 MUHYT.
[Ipemyiaraemoe KOIMUECTBO 3alaHU — 6 3aJaHUH.

1. UccnenyiiTe cCXOAUMOCTH psaa Z
n=1

2. UccrienyiiTe CXOAMMOCTD PSIIOB, HCIIONB3Ys Npu3Haku Jlaiam6epa wmm Komnm:

n(n+1)
0 2 03

2
3. Uccnenyiite cX0MuMOCTh psifa Z 3’ WCIIONIb3Ysl MHTETpaibHbIi npru3Hak Kommu.
n=1

, UCITIOJIb3Ys MIPU3HAK CPABHCHUA.

= 2n-1Y\"
4. UccnenyiiTe CXOOUMOCTD PSiIa -1 “( j .
yit p g( ) 53

5. Haiiaure 00macTh CXOJUMOCTH psizia Z (x= 5)
n’
n=1
2, 0<x<1
6. P ) =< .
aznoxure B pag ypwe o cunycam gynkuuio f (x) { 1 1<x<3

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«Teopust GyHKIIUN KOMIUIEKCHOTO IEPEMEHHOT0»

[Ipenen nurensHOCTH KOHTPOIIS — 40 MUHYT.



[IpennaraemMoe KOJMYECTBO 3aIaHUM — 5 3aJaHUIA.

1.BoisicHuTE, ABIACTCS JIM Cleayonme (yHKINN aHATUTHYECKAM, ¥ HAWIUTE MTPOU3BOIHbBIE B
clTydae TIOJNOKHTeNIbHOro oTBeTa: a) f(2)=2°-17; o) f(2)= |Z|2 .

2.BoccTaHOBHTE aHAIMTHYECCKYIO (DYHKIMIO, €CIOM 3aJ]aHa ee JEeHCTBUTENbHAas 4YacTh

u(x,y)=x+y.
CoS z

3.0npenenute TUI 0COOBIX ToueKk pyHkuuu f(z) =——.

. Z+2
4 Haiinure Bbruetsl pyHkuuu f(z) = 7 2,3 B U30JIMPOBAHHBIX OCOOBIX TOUYKAX.
Z — J—
sinz
5.Beruncnure ——
z° +16z

|z—2-ij=1

3.3 TunosBble KOHTPOJIbHBIC 3aIaHUSl HA TUKTAHT I10 (])opMy.naM
Huxe IIPUBCIACHBI O6p8.3LILI THUIIOBBIX BAapHUAaHTOB 3aJaHuM JJIs BBIIOJHEHUS JUKTAHTOB IO

dbopmynam.
OO6pazel TUIIOBOTO BapuaHTa JUKTaHTA 1O hopMyiaM
«Tabnuiia mpoOU3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUI

Hpe,[[eﬂ JJIUTCIIbBHOCTU KOHTPOJIA — 7 MHHYT.

[Ipemaraemoe KonuaecTBO 3aaaHuil — 13.
3anuimute GOpMyIIbI A HAXO0XKACHUS TPOU3BOIHBIX CleAYyomuX QyHKIUM, Tae U =Uu(X) :

1 @u*)-=..

2 (a") =...

3(")=..

4 (log,u) =...

5 (Inu)'=...

6 (sinu)' =...

7 (cosu)' =...

8 (arcsinu)’' =...

9 (arccosu)’ =...

10 (tgu)' =....

11 (arctgu)' =....

12 (ctgu)' =.....

13 (arcctgu)' =...

OOpa3zer THIOBOTO BapHaHTa AUKTaHTa Mo (hopMyIam
«Tabnuia HHTErpajJoB OCHOBHBIX AIEMEHTAPHBIX (DYHKIIMI»

[Ipenen AUTENBHOCTH KOHTPOJIS — 7 MUHYT.
[Ipennaraemoe komu4ecTBoO 3aganmii — 13.
anumuTe GOPMYITBI IS HAXO0XKACHHUS HHTETPATIOB CICAYIONUX (YHKITAN:

1 Ix“ dx =...
2jd—;‘=...

3J'eX dx=...



4 J'cosxdx:...
5 fsinxdx:...

6‘[COSX

dx
! jsinzx:

12 Itgxdx: .....

13 Ictg xdx =...
3.4 TunoBble KOHTPOJIbHBIE 3aJaHUS IJIsl pellleHUs1 Pa3HOYPOBHEBBIX 3a/1a4 (3aJaHuii)
KoHTponbHBIE BapuaHTBl 3aJaHUN  pa3MEIICHbI B  JJIEKTPOHHOH  HMH(OPMAIMOHHO-
obpazoBarenbnoit cpene Upl YIIC, noctynHoit oOydaromemMycs yepe3 ero JUIHbI KaOUHET.
Hwxe npuBeneHbl 00pasiibl THIIOBBIX BApUAHTOB 33JaHUN Ui PEUICHUS Pa3HOYPOBHEBBIX
3a1ad.

OO0pazern 3a1aHul 715 peLICHUS] pa3HOYPOBHEBBIX 3ajau

«lIpenensi»
Haitgure npenensr:
2 _ . 2_ _ 3
1 lim X" +4x-3 2.|ImX3X 30; 3 lim 7x+4x_
x>-1 2x% +3x+1" x>-5 x> +125 oo x3—3x+2'
X2 —7x+1 . -
4. |Im—2; 5. ImL' 6. |Imi;
oo x4+ 4x% -3 x>0 X% —5X% +4x x>4 \J6x+1-5
. X3—27 . _ 6x . 2y 2
7 limX=2". 8. |.m[3 4Xj ; g, ljm S0 X= 08" 2X
X—3 3X—X X—>00 2_X x—0 X

OOpa3zern 3a1aHui U1 peLIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«beckoneuHo Masble QyHKIUN»

1. Cpasuwure 6eckoHeuHO Majbie f (X) =1-Cc0S6X u (o(x) = Xsin 3x

JlokaxuTe, uto SIN5X+Sin X ~6X mpu X —0.
3. BrwlunciuTe mpemensl ¢ MOMOIIBIO TPHUHIIAIA 3aMEHbI YKBUBAJIEHTHBIX OECKOHEYHO MaIbIX
byHKIMA:
t X2 . .
LM X i 02 g X2 ox=2 i € e
x—0 tg 2X x—0 Inz(l_xj x—1 Sln(X—l) x—0 th




. 2 1 . €0S5Xx —C0s3x e™ -1 |
5.1im = .ctg?=; 6. M=% 7 lim——~=—; 8. lim=—=.
x—m X X x> sin® X x>0 31+ 2x —1 x—>2 tg(lnxj
OOpa3err 3a1aHuii ISl PEICHUS] Pa3HOYPOBHEBBIX 3a/1a4
«HemnpepbIBHOCTD M TOUKH pa3pbiBa (HYHKIIAN)
3

Vccnenyiite HempepbiBHOCTh (yHKmu f (X) = 737X B Toukax X, =0, X, =3. Ycranosure
xapakTep pa3psiBoB. [loctpoiite rpaduk.
Haiinnre 06aacTh ornpeesieHnst QyHKIMH, YCTAHOBUTE XapakTep Pa3phIBOB:

2) 1= 5) f(0=— 1o

cos — 1—7%-2
X

3/x

. Noomnpenenure pyukuuio f(Xx)=(1+2x)”" npu X=0 10 HEIPEPHIBHOA.

Hccnenyiite Ha HEMPEPBHIBHOCTH (DYHKIINIO, TIOCTPOWTE TpaduK:

X—1, | x[>1 4.3, x<0
a) f(x)=4%x, -1<x<0; 6) f(X)=42+X%, 0<x<3.
Inx 0<x<1 5, X>3

OO0pazern 3a1aHul 715 pEeLICHUs] pa3HOYPOBHEBBIX 3a7a4
«duddepennmpoBanue GyHKIHI OAHON EPEMEHHOM

Haiinute npousBoHbIE CIeNYIOMNUX (YHKIIHI:

1.1 y=xy1-x*.

12 y= 4sin 3X .

e2x

1.3 y =arctge ™.

2/5
1.4y :(x5 +2x-3x° —gj :
X

15 y=(5x+2)°.
2 T
(Zy=2
cos 5x’ y(3)
1.7 y=3In*(2x +sin?3x).

16 y=

18 y= (5" +3).
1.9 y=(x* =33,
1.10 y=e*(cos3t+2sin3t),y'(0)—?
. HaﬁI[I/ITC MMPOU3BOAHBIC YKA3AHHBIX MOPAAKOB ABHO 3adHHBIX q)yHKHHﬁI

a) y=x"-2x+7x-1, y" ; 6) y=e*(x*-5), y"; ) y=cos5x, y".
. HaﬁﬂHTe MMPOU3BOAHBIC YKA3AHHBIX NOPAAKOB IMAPAMETPUUCCKH 3aIaHHBIX (I)YHKHI/Iﬁ

y — eZt " y = t3 +5t "
D lx=int * Yx 6){X=3t—2t2 Y

Haiiaure npon3BoHbIE yKa3aHHBIX MOPSAIKOB HESIBHO 3a/IaHHBIX (YHKIIHI:

a) 7x3+3y?2-15=0, y"; 6) e +e¥ =3xy, V.



OO6pa3er 3a1aHuii 1S peIICHUs Pa3HOYPOBHEBBIX 3a]1a4
«HenocpencTBeHHOE UHTETPUPOBAHUE)

Brraucnure HHTErpasbl:

1 J-xe_4x3+3x—5«/;dx_ 3 dx. 15.[ dx ,
' X ' R "J'sin® xcos® x
dx dx Vg
_ . . - . tg| =-3x |dx;
ijz+4’ 9jcosz(x/2)’ 16".9(3 Xj .
2-3ctg’x
1 7. | ———0dx;
Ojﬂ/4 X2 J sinx

dx dx d—x
i Rl 8] Froor i
_[2 3tg* x 19 J\/l—lnxdx

S

5.jcos(1—2x)dx;

sin® x

6. I(4+3x)7 dx ; 13. j(cos X +sin x)2 dx; 20.jx2efxsdx .
X2

| 3/5x—2dx : . dx

7. [¥5x—2x; 14Ix2+1 X:

OO0pazern 3a1aHul 1715 peLICHUs] pa3HOYPOBHEBBIX 3a7a4
«VHTErppOBaHNe BCEMH METOIAMM»

1. BeinonHUTE HHTETPUPOBAHUE BBIPAKEHUMN, COJIEPKAIIMX KBAIPATHBIN TPEXUJICH:

dx 3x—7 3-2X
Y L ) P AR B s S
N7 -6%x—X? 4x* —5x+3 J2x% —3x+1

2. BBITTOTHUTE WHTETPUPOBAHKE 0 YaCTIM

1. jx3e‘xdx ; 2. jxe‘ In xdx : 3. Jarcsin 5x dx.
3. BeInosiHuTe HHTErPUPOBAHUE PAlIMOHAIBHBIX IPOOEi:
- 5x* +9x° -1
L[l gy 2. [Z 2 ok, 3 [
4x% —4X+5 X2 (5x+1) (x*+81)(9-x*)

4. BBINOJIHUTE HHTETPUPOBAHUE HEKOTOPHIX UPPALMOHATIBHOCTEMH:

1 J- dx _ ) J- dx _ 3 I x3dx

5. BeimonHUTE MHTETPpUPOBaHNE TPUTOHOMETpUUYECKUX AU HepeHIInanon:

L [eos’2xsin® 2xdx; 2. [tg®(L-x)dx; 3. | Mﬁ

OO6pa3err 3a1anuii ISl peIIeHUs Pa3HOYPOBHEBBIX 3a1a4
«OmnpeneneHHbIi THTETpal U €ro MPUII0KEHUS»

1. Beruucnure miomaab miocKoi (GUrypel, OrpaHH4eHHON JTUHUSAMU:
2

X
a)x2+y2:8,y:?; 6) x =42 cos’t, y =24/25sin’t, x =2 (x> 2); 6) p=1+cosg.

2. Haiinure AMUHY 1yTU KpUBOM:



a)y=|nCOSX,OSXS%; 6) x=8at’>, y=3a(2t’-t*),y>0; 6) p=ap, 0<p<2r,a>0.

3. Berunciure o0beM Tenna, 0Opa30BaHHOIO BpalleHHEM BOKPYr ocH OX IUIOCKOH (HTypBI,
OTPAaHUYECHHOU JIMHUAMH Y = —x?+5x—6, y=0.

4. BerarcnuTe HeCOOCTBEHHBIC HHTETPAJIBI MITH UCCIICIYUTE UX CXOIII/IMOCTB'

dx _ x=1, . e _ sin® x
st O wSes o] Ee

OO6pasern 3a1aHuil 715 pelIeHs] pa3HOYPOBHEBBIX 3a7a4
«DyHKIIUU HECKOJIBKUX EPEMEHHBIX)

1. HaitauTe o6macTh onpeneneHus GyHKIUN Z = A/ X° — y° —4 . CrienaiiTe 4epTex.

2
2. Ompenenute v MOCTPOITE TUHUH YPOBHS QYHKIIUU Z = —.

3

3. Jana ¢pyHkuus z = y . TTokaxure, uto X* % —xy—+Yy?=0.

3x +arcsin xy X oy

4. Haiigure skcTpeMyMbl QYHKIMH Z = Xy/Y — X — y* +3.
HaiiuTe skcTpeMyMbl GYHKIMH Z =€ HpHU yCJIOBHH, 4TO X+ Y =6.

6. Haiinure Hambonbllee M HaUMeHbIee 3HadeHHs QyHKImH Z =X’ +Yy°—3Xy B 3aMKHyTOii
obmactn 0<x<2, -1<y<2.

7. Haiinute npubmmkenHoe 3HaueHne GyHKImn Z = 3X° — Xy + X+ Y B Touke 4 (1.06, 2.92).

8. Haiinure grad z u npoussoanyio B Touke A(-2;4) 1o Hanpasnenuio Bektopa @ = (1;-4), ecru
Z7=4x"+1-y* +x+3xy.

9. HaiiguTe yacTHBIC IPOU3BOIHBIC TIEPBOTO MOPSIKA, €CITU
a) 2°y + xe* + zarcsin yx =1;
6) 7=2u* -V, u=sinx+y, v=\/§+arcctgx.

OOpa3zer 3a1aHui U1 pELIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«/IBOVHOM MHTErpaI»

T T
i _
1. Bsruncmure nosropusii uarerpan | dX [ (cos® X +sin’ y)dy .
0 0
0 4-¢—y2

2. V3MeHHUTE MOPSIIOK HHTETPUPOBAHUSI _[ dy I f(x,y)dx.
-2 —2-y

3. Tlepeiins K MONAPHBIM KOOPIUHATAM, BEIYUCIUTE J.J.«/xz + y?dxdy , tne ob6nacts D orpanuuena
D

KapAHOuIon I = a(l—COS go) )
4. BeluncanTe C MOMOIIBIO JBOMHOIO HMHTErpaja Iuiomanb (UIrypbl, OTPaHUYCHHOW JTHMHUSIMHU

y=x>, y=4x*, y=4.
OOpa3er 3a1aHuil TSI pELICHUS Pa3HOYPOBHEBBIX 3a/1a4
«IuddhepeHnmanbHbie YpaBHEHUS TTEPBOTO MOPSIKAY

[IpouHTETpUpYHTE CAEAYIOIINE YPABHEHUS U, T/I€ YKa3aHO, pemuTe 3a1a4dy Kommu:

1) 2xdx—2ydy = x*ydy — 2xy*dx

2) Xy =A2X Y4y



3y—-2x+1
'=—,y(0)=1;
3X+3 y()

4) (1+y)(e*dx—e?dy)—(1+y*)dy=0;
5 (x+y)dy+(2x—-y)dx=0;

6) xy'sinl+ X= ysinl ;
X X

7) (1-¢e)yy' =¢€",y(0)=1.

3)

OO6pasern 3a1aHuil 715 pelIeHs] pa3HOYPOBHEBBIX 3a7a4
«duddepennmanbuple ypaBHEHUS BBICIIUX MOPSAKOB

[TpounTerpupyiite cieayrolime ypaBHEHU U, I/Ie yKa3zaHo, pelmuTe 3a1ady Komu:

1. y"=cos2x , y(%jzl, y'(%jzy”(%jzo.
2. x'y" +x%y =1.

3. y"=xe*, y(0)=1, y'(0)=0.

4. x}y"+x?y' -1=0.

5. yy"+1=0

6.1 y"+y' =0;

6.2 y'+2y'+y=0;

6.3 y"+y' —30y=0, y(0)=y'(0)=4;
6.4 y'-17y'=x+6;

6.5 y' -8y +17y =e*sinx;

6.6 y"+11y'+20y = x’e*;

6.7 y"+2y +5y = XSINn X+ COS X;

6.8 yV —6y"+9y"=3x-1;

6.9 y"—y:4\/§.
OO0pazern 3a1aHul 1715 peLIeHHs] pa3HOYPOBHEBBIX 3a7a4
«Teopust PyHKIMI KOMIUIEKCHOTO TEPEMEHHOT0»
1. H3o0pa3ute 001acTh, 3aJaHHYI0 HEPaBEHCTBAMM: |Z —1| <1, |Z +1| >2.

2. JloKaxuTe aHATUTHYHOCTb KIUH W = 2° —iZ + ¥ HaiiuTe ee TIPOM3BOIHYIO.
YH

BoccraHoBUTE aHAIMTHYECKYIO B OKpecTHOCTH ToukH Z= 0 dynkiuio f(z) mo ussectHoii
MHUMO# yactu V(X,Y) =€*(ycosy + xsiny) u snauenuro f(0)=0.

sinz

Hcnone3ys uHTerpansuyto popmyny Kormm, Berancnute uHTErpait m—3 dz, L: |Z| =2.
L,
2

dz R
I/ICHOHBSySI TeopeMy O BBIUCTAX, BIYUCINUTC I/IHTCFpaH Dj y L Z=14+—-€e".
3 2 2
T (z + z)(z +4)

3.5 TunoBble KOHTPOJIbHBIC 3aIaHUs 1JIfl HAITMCAHUS KOHCIICKTA



KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# o0yyaroniemMmycs 4epe3 ero JTUYHbII KaOUHET.
Huxe npuBenen oO6pasell THIOBBIX BApUAHTOB 3aJaHU I HAITMCAHUS KOHCIIEKTOB.

Koucnekr mo teme
«OCHOBHBIE dJIEMEHTapHbIC QYHKITUH, UX TPapUKU U CBOWCTBa»

Bomnpocksr:
1) OcHOBHBIC XapakTEPUCTUKH (PYHKIMH: OOJACTH ONPENCIICHUS WM 3HAYCHUN; YETHOCTb,

HEYETHOCTb; IEPUOINYHOCTH; TpaduK PyHKIUU.
2) Crenennas pynkuus Y = X", n e R, e€ cBoiicTsa.
3) okazarensHas pyukous Yy =a*,a>0,a =1, eé cBoiicTsa.
4) Jlorapudpmuueckas Gpynkuus Yy =log, x,a >0, a =1, e€ cBoiicTsa.
5) Tpuronomerpudeckue Gynxmuu Y =SiNX, y=cosx, Y =10X, Y =Clg X, ux cpoiicraa.
6) OGpaTHBIC TPUTOHOMETPHYECKUE QYHKIIUH, UX CBOMCTRBA.
7) Meton cBUTOB 1 e opMaIuii.
Y4eOHas mureparypa:
1. ITucemennsiit [1.T., KoHcniekt nekuuii mo Beicuiei MareMaTuke, yaeOHoe nocodue, M.: Alipuc
npecc, 2013.
2. banuna H.B., Cunerosckas T.C., Hayama maTtemaruueckoro anamuza: yude0. mocobOwue,
Wpxkyrek: UpI'VIIC, 2007.
Koucnekr o teme
«[IpunoxeHHs ONPEICTICHHOTO HHTETPAJIa»

Bompocsr:
1) OnpeneneHHBI WHTErpal © €ro OCHOBHBIE CBOWCTBA. ['eomeTpuueckuii CMBICI

OIpeIeNIEHHOr0 HHTErpaa.

2) Beruncnenue JIMHBL AyTH JTUHUH.

3) Beruncnenue miomaan miockon GUrypsl.
4) Boluncnenue oobema Teja BpalleHHus.

VYyebHast nuTeparypa:

1. [ucemennsii 1. T., KoHcniekT JIeKIuii Mo BHICIIEH MaTeMaTuke, yaeOHoe mocooue, M.: Alipuc
npecc, 2013.

2. bosipkuna T'. I1. UuaTerpansHoe ucuucienne GyHKIMUA OJHOW MEPEeMEHHOM: y4ueb. mocooue,
Wpxkytek: UpI'VIIC, 2003.

KoHcnekr no teme
«IIpunoxeHus: ABOMHOTO HHTETpaIa
Bomnpocsr:
1) /IBoliHOI1 MHTErpa: ONpeeeHNe, CBOICTBA, BHIYUCICHHE.
2) JIBOWHOM MHTETrpaj B MOJISAPHBIX KOOPAUHATAX.
3) Beruucnenue miomnaan miockoi o0IacTH.
4) Beruucienue oobemMa HWIMHIPUIECKOTO Tea.
5) Beruncienue Macchl MIaCTUHBI.
6) HaxoxxieHne KoopAMHAT LIEHTpa Macc MJIaCTUHBI.
7) HaxoxieHue MOMEHTOB UHEPILUU TJIaCTUHBI.

VY4eOHas muteparypa:
1. ITucemennsiit JI.T., KoHCTIEKT €K1yl 1o BeICIIEH MaTeMaTHKe, yueOHoe mocodue, M.: Aiipuc
npecc, 2013.

2. IletpsikoBa E. A., AnekceeBa T. JI., KpaTHble 1 KpuBOJIMHEHHBIE HHTETPANIBL: yueb. ocooue,
Wpxkytek: UpI'VIIC, 2008.



KoHcnekT o teme
«MeTo/1bI perieHts cucTeM OOBIKHOBEHHBIX U (epeHIINaTbHBIX YPaBHEHUI
Bonpocsr:
1) Onpenenenue cuctemsl nuddepeHmaIbHbIX ypaBHeHUH. HauanpHbIe ycaoBus, 3aaada Komm.
2) OOmiee ¥ yaCTHOE perIeHus CUCTEMbI TU(GepeHITNATBHBIX YPaBHEHUH.
3) Hopmanbnas cuctema guddepeHIHaNbHbIX YypaBHEHHI. Teopema cCyllecTBOBaHHS U
€MHCTBEHHOCTH perieHus 3anaun Komm.
4) Pemenue cuCTEMbl JMHEHHBIX OJHOPOJHBIX M HEOJHOPOJIHBIX YpPaBHEHHH METOJOM
WCKIIFOUCHMUS.
5) PemieHre CHCTEMBbI JIMHEHHBIX OJTHOPOIHBIX YPaBHEHHI METO0M Dityiepa.

YyeOHas mureparypa:

1. [Tucemennsnii J1.T., KoHCHieKT JIEKIMi MO BBICIICH MaTeMaTuke, yadeOHoe mocodue, M.: Alipuc
npecc, 2013.

2. banuna H.B., I'o36enko B.E., Cucrems! nuddepeHuanbHbIX ypaBHEHUN U yCTOMUHUBOCTD X
penreHuii: yae6. mocobue mo nucruiummae «MaTemMaTika sl CTYICHTOB BCEX CIICIIMATBLHOCTEH,
Upkyrck: UpI'VIIC, 2009.

3. UepnsieBa T. H., Mensenera . I1., O0bikHOBEeHHBIE qU(dEepeHIIMATBLHBIC YpaBHEHUS: yUeO.
nocobue, Upkyrck: UpI'VIIC, 2003.

3.6 TunoBble KOHTPOJIbHBIE 32JaHUS ISl IPOBEJeHUs] TECTUPOBAHUS

@OHJ| TECTOBBIX 33JaHUN 110 JUCLMIUIMHE COAEPKUT TECTOBBIE 3aJJaHUs, pacIpeieJICHHbIE 110
paszenaM U TeMam, ¢ yKazaHHEeM UX KOJIMYEeCTBa U TUIIA.

Hcnionb3yembie TUTIBI TECTOBBIX 3aanuid (T3):

T3 otkpeitoro Tuna (OT3), TO ecTb C KOHCTPYHMPYEMbIM OTBeTOM: T3 C KpaTKUM
pernamenTupyembiM oTBeToM (T3 nmonosHenus); T3 cBoOOIHOrO u3IOkKEHUS (C Pa3BEPHYTHIM
OTBETOM B IIPOM3BOJILHOM (opme);

T3 3akperToro tuna (3T3): T3 ¢ BEIOOPOM OJTHOTO UM HECKOJIBKUX MPABUIBHBIX OTBETOB; 13
Ha YCTaHOBJIEHUE COOTBETCTBUS; T3 Ha yCTaHOBIEHUE NPABUIBLHON NIOCIEN0BATENBHOCTH;

T3 B ¢dopme Kkeiica, MpeACTaBIAIOMIEr0 COOOM KOPOTKOE M TOYHOE H3JIOXKEHHE 3aJadu
(cuTyanuu) ¢ KOHKPETHBIMH IH(DPaMH ¥ JaHHBIMH; MOXKET COJIEPKATh ONPEIeICHHOE KOJIUYECTBO
T3 OTKpPBITOrO U 3aKPHITOrO THUIIOB.

CrtpykTypa (poHIa TECTOBBIX 3aIaHHUM 1O JUCITUTUTHHE

Konnuectso
Hiuicarop XapaKkTepUCTHKA | TECTOBBIX
JIOCTHKCHUS Tema B cootBercTBum ¢ PITJI/PIIIT P p N
KOMIIETCHIINN T3 3aZlaHuH,
Tunsl T3
Pa3nen 1. BBeqeHue B MaTeMaTHUYeCKHUIl aHAJIN3
OIIK-1.1 Oynkiusa. Crioco6s! 3ananust GpyHKui. OCHOBHBIE 24 _0OT3
OIIK-1.2 xapakTepucTHKH GyHKIMHA. OCHOBHEIE AIEeMEHTapHbIE ()YHKITHH, 3HaHne 45 373
OIIK-1.3 ux cBoicTBa 1 rpaduku. CioxHas u oOpaTHas GyHKINN.
II 71 IepeMeHHo# BennunHbl. CBOiCTBA 1T noB. [Ipenen 28 -0T3
OIK-1.1 pelen nepeMeHHOH Be Caoiic peneinos. I[Ipen Snanne
OIK-1.2 ¢ynkin. OcHOBHBIE TeOpeMBI 0 npezenax. OTHOCTOpOHHME 12 -3T3
' npeaensl. MaTeMaTHdeckre HeOIpeaeIeHHOCTH. 3aMeyaTeIbHbIe
OIIK-1.3 ben pel Ymenue 4-3T3
npenensl. beckoHedHO Manble QyHKIMN
3HaHue 13 -3T3
HenpepsiBHOCTS pyHKITNH B TOUKE U Ha 0Tpe3ke. OTHOCTOPOHHSISA
o . YMeHue 18 —3T3
OIIK-1.1 HeTIPephIBHOCTH. HenpeprIBHOCTE CIIOKHON M 00paTHOW (yHKINH.
N Hagwik u (nm)
OIIK-1.2 HenpepsIBHOCTB 311eMeHTapHBIX (GYHKIMN. TOUYKH pa3pbiBa
. % OTIBIT
OIIK-1.3 ¢ynkyy, ux kiaaccudukanys. CoiicTBa GpyHKINI HENMPEPHIBHBIX ESTETBHOCTH/ 10-0T3
Ha oTpe3ke (Teopemsl Komn u Beliepmrpacca N
P (reop purtpacca) JieficTBue
Hroro no pazaeny 1 | > 154




62-0T3

92-3T3
Pasnen 2. InddepennuanbHoe nucunciaeHue GyHKuui oqHoH nepeMeHHOH
[Ipon3BonHas QyHKINH, €€ TEOMETPHUIECKUI 1 MEXaHIMYECKUHA
4-0T3

cmbici. uddepenmupyemocts ¢pyakuun. [IpaBmia 3HaHKe
OTK-1.1 muddepennupoBanus GyHkiwiA. [Iponssogaas oOpaTHOH 32 -3T3
OHK-1'2 ¢yaxaun. [IponsBoaHas cnoxHOH QyHKIMH. Beraucnenne
OHK-l'S MPON3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH.

' JuddepennnpoBanie HEIBHO U TapaMeTPUUECKH 331aHHBIX 10 -OT3
¢ynxumid. luddepenunan GyHKINM, €ro reoMeTpUUECKUN CMBICII. Ywmenue 39 3713
WuBapuanTHOCTH hopMbl Tuddepennmana nepBoro nopsaKa
[IpousBoaHbIe 1 AUQepeHIraIbl BEICIIUX NOPIAKOB. OCHOBHBIC

OIIK-1.1 Teopemsl nuddepenmansHoro ucunciaenus (Gepma, Pos,
OIIK-1.2 Jlarpanxa, Komm). IIpasuiio Jlonmurans. ®@opmyna Teiinopa ¢ Ymenue 6 -3T3
OIIK-1.3 0CTaTOYHbIM 4eHOM B (hopme Jlarpamxka. YcinoBus
MOHOTOHHOCTH (PyHKIIHH
10-0T3
3HaHUe
OKkcTpeMyMbl (QYHKIUH, HEOOXOJMMOE U JOCTATOUHBIE YCIOBHUS 17313
OIK-1.1 PEMYMEE QYFITER, A A Y ' VmMenue 70 -OT3
HccnenoBanue BoIMyKJIocTH rpaduka pyHkuuu. Touku neperuda.
OIIK-1.2 Hagreik u (nm)
AcumnToTtbl. O01as cxema uccieJoBaHus GYHKIHUU 1
OIIK-1.3 OTIBIT
MOCTpOCHHUE € rpaduka 10 -0T3
nesITeabHOCTH/
IEUCTBUE
> 198
Hroro no pazneay 2 | 104 -0OT3
94 -3T13
Pasnea 3. UnTerpajbHoe ucuuciaeHue GyHKUMA 01HOM nepeMeHHOM
IlepBoobpasnas. HeonpeneneHnslii HHTErpa, ero CBOUCTBA. 35 _0OT3
OIIK-1.1 Tabnua MHTErpajoB. 3aMeHa IEPEMEHHOMN TIPU HHTETPUPOBAHNUH. 3nanue 10 -3T3
OIIK-1.2 WuTerpupoBanue 1o yactaM. MHTErpupoBaHue paluoHaIbHbIX
OIIK-1.3 npobeit. UHTerprpoBaHNe HEKOTOPHIX UPPALIIOHAIBHBIX U VMeHHe 55 -0T3
TPUTOHOMETPUUECKHUX BBIPAKECHUH 107 -3T3
3HaHue 7-3T3
OTK-1.1 OnpeneneHHblil HHTETpal, ero cBoiicTBa. ®opmyna HetoToHa- YMenue 16 —-OT3
OHK-l.Z JleiiOHnna, ee IpUMEHEHHUE [T BEIYUCICHHS OTIPEIEIeHHOT 0 Hagwik u (vim)
OINK-1.3 uHTerpajia. ['eomerpuueckie U MEXaHM4eCKUe MPUIIOKEHNUS OIIBIT 10 -0T3
OIIpeZIeTIEHHOTO NHTEerpaja JIesITeIbHOCTH/
IEUCTBHE
> 240
Hroro mo pazneay 3 | 116 - OT3
124 -3T13
Pasnea 4. IluddepenunanbHoe M HHTErpajibHOe HCYHCIEHUS (PYHKUMH HECKOJBKUX
nepeMeHHbIX
OyHKIMU HECKOJIBKUX NepeMeHHbIX. [Ipesien 1 HenpepbIBHOCTh 4-0T3
OIlK-1.1 YacTHbIE MPOU3BOJIHBIE, MX TEOMETPHYECKUH CMBICIL. 3Hanne 5_3T3
OIlIK-1.2 Juddepeninua, ero reoMeTpHISCKuil cMbIC. YacTHbIC
OIIK-1.3 MPOU3BO/IHBIC BBICIINX MOPsAKOB. HesBHO 3a1aHHbIe (HYHKINH, VMeHHe 18 -0T3
ux auddepeHurpoBatme 27-3T3
HpOI/ISBOILHafI 110 HarpasieHuto. [ paanent. CBA3b rpagueHTa u Fasbik (1)
OIIK-1.1 MPOU3BOJHON 10 HampasiaeHHu0. CKaasipHOe nose. DKCTPEMYMBI
OTIBIT
OIIK-1.2 (yHKIIMM HECKOJIbKHX IepeMeHHbIX. HeoOxoaumoe ycioBne 10-0T3
. JiesITeNIbHOCTH/
OIIK-1.3 sKcTpemMyMa. JlocTaTouHoe ycIoBHe SKCTpeMyMa. Y CIIOBHBIN elicTBHG
IKCTPEMYM A
Ymenue 10 -3T3
OIlK-1.1 JIBoitHO# MHTETpalI, ero cBoicTBa. CBEJICHNE TBOMHOTO HHTETpaia
. Hagwik u (wim)
OIIK-1.2 K IOBTOPHOMY. 3aMeHa IepeMeHHbIX. [IprtoskeHust JBOWHOTO OIBIT
OIIK-1.3 MHTErpaja 15-0T3
JiesITeNIbHOCTH/
JIeHCTBUE
> 89
Hroro no pazaeny 4 | 47-0T3
42 -3T13

Pazgen S. O6bikHOBeHHBbIe N depeHIHATBHBIC YPABHCHHSA




JuddepeHnmansHbie ypaBHSHHS TIEPBOTO Mopsaka. 3amadya Komrm. 57— OT3
OIIK-1.1 TeopeMa CyILIECTBOBAHHS H SANHCTBCHHOCTH PEILICHMS 3a1a4H 3Hanne 10 —-3T3
OIIK-1.2 Kommm. YpaBHeHUS ¢ pa3aeIeHHBIMH U C Pa3AeIITIONTAMUCS
OIIK-1.3 nepeMeHHbIMU. OiHOpOAHBIE TUddepeHInanbHble ypaBHEHHS VMeHue 24 _13T3
MIEpBOT'O MOPSI/IKA, IMHEHHBIC YpaBHEHUs U ypaBHeHUs bepHyn
OIIK-1.1
OINK-1.2 JduddepernnansHpie ypaBHEHNS BBICIIAX MTOPSAAKOB. 3amada VveHHe 8_3T3
Koum. YpaBHeHus, [onycKaomuye IOHUKEHUE TOPIKa
OIIK-1.3
JluHe#HO 3aBUCHMBIC U TMHEHHO HE3aBICUMBbIC CHCTEMBI VyeHHe 10-0T3
(hyHKIAA. Y CIIOBUS TUHEWHOW 3aBUCHIMOCTH ¥ HE3aBUCUMOCTH 42 —3T3
crcTeMbl (YHKIMH Ha oTpe3ke. JInHelHbIe 0HOPOAHBIE
OIIK-1.1 muddepeHunansHple ypaBHeHHs n-ro nopsiaka. CTpykrypa
OIIK-1.2 o61ero perieHus. JInHeitHbIE HEOTHOPOIHBIE
OIIK-1.3 muddepeHunansHple ypaBHeHHs n-ro nopsiaka. CTpykrypa Hagpixk 1 (w1n)
obmrero pemienus. Meton Jlarpanxa Bapualiuyl MOCTOSIHHBIX. OIIBIT 5-0T3
Jluneitaeie quddepeHImanbHbie YPaBHEHHUS BTOPOTO MOPSAKa CO He"TeUHBHOCTH/ 10-313
CIICIIHATBLHON MPABOH YaCThIO ACUCTBUC
> 166
Hroro mo pazgeny 6 | 72-0T3
94 -3T13
Pazgen 6. Psianl
Yucnossre psagsl. Cxogumocts psaga. Cymma psina. Heooxomumoe
OIK-1.1 YCIOBHE CXOJMMOCTH Psijia. 3HAKOIOJIOXKUTEIbHBIE PSIIBL, 3HaHue 27 -0T3
OINK-1.2 JOCTAaTOYHBIE MPU3HAKU CXOAUMOCTH. 3HAKOTICPEMEHHBIE PSIIBI.
AOGCoIOTHas M YCIIOBHAs CXOIUMOCTh. 3HAKOUEPETYIOIIHAECS
OIIK-1.3 . . 33-0T3
psinsl, mpusHak JleiOornma. OneHKa TOTPEeNIHOCTH, A0y IICHHOH YMmenue 21_3T3
IIPY 3aMEHE Psiia YaCTUYHOM CyMMOM
OneMeHTH! QYHKIMOHAIBHOTO aHanu3a. OyHKINOHATIBHBIC PSIbL. Suanne 257_ ?;1:1?3
OIK-1.1 O06nacTh CXOOMMOCTH, METO/IBI €€ onpeesieHns. PaBHOMepHas Ymenue 10__ 313
cxogumocTts. [lpusznak Belieptpacca. CteneHHbIE psIbL.
OIIK-1.2 Teopema Abens. Pa P Teil HaBbik u (1in)
OINK-1.3 p - Pamye cxonumoctu. Pset Teiinopa n OTLIT 10-0T3
Maxksnopena. Pa3nosxenne QyHKuunil B CTEIEHHBIE PSIIBL.
[IpunoxeHns CTeNIeHHBIX PSAIOB sresred pHoCTH/ 5-313
JieficTBHe
OIlK-1.1 Tpuronomerpuueckue psaasl Dypbe. Paasl Oypbe 1715 YETHBIX U 3HaHue 14 - 3T3
OIIK-1.2 HEYETHBIX (YHKIHHN, [T GYHKIHH C TIPOU3BOIEHBIM TIEPHOIOM
OIIK-1.3 21, Ay HENEPHOAMUECKUX (DYHKIMIA. YMmenue 15-0T3
> 167
Hroro no pazgeny 7 | 112 -0OT3
55-3T3
Paznen 7. Teopus pyHk1MiI KOMILIEKCHOTO NTEPeMEHHOI0
[ToHsATHE KOMIIEKCHOTO YHCTa, anredpandeckast popma
OIlK-1.1 KOMILIEKCHOTO 4ncia. M300pakeHne KOMILIEKCHOTO YKCiIa Ha 3Hanme 18 -3T3
OIIK-1.2 TUTOCKOCTH, TpUTOHOMeTpr4aeckas popma. Gopmyna Ditnepa,
OIIK-1.3 nokasatesbHas popMa KOMILIEKCHOTo uncia. JledcTBust ¢ VMeHue 3-013
KOMIUIEKCHBIMU YHCIaMU 20 -3T3
OyHKIUST KOMILIEKCHOTO epeMeHHOr0. OCHOBHbIE dJIeMEHTapHBIE
OIIK-1.1 (YHKIMH KOMIUIEKCHOTO TiepeMenHoro. JuddepeHmpyeMocTs 1 3Hanue 18-3T3
OIIK-1.2 AHATTUTHYHOCTH (DYHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO. Y CJIOBHS
OIIK-1.3 Komm-Pumana. @opmynsl aiist Mpou3BOAHBIX (HYHKIMN VMeHune 68 - OT3
KOMIUIEKCHOTO MEPEMEHHOTO 32-3T3
OIIK-1.1 WuTterpupoBanne GpyHKINN KOMIIEKCHOTO IEPEMEHHOTO. 3HaHue 17 - 0T3
OIIK-1.2 Teopemsl Komn. MaTerpansHas ¢popmyna Komm. M3onupoBanHbie
OIIK-1.3 0co0ble TOUKH, UX KIIaccH(UKALUs Ymenue 13-0T13
OIlK-1.1 Brruer ¢pyHKIINE KOMIUIEKCHOTO IEPEMEHHOTO B H30JUPOBAHHON Haspnc u ()
OIIK-1.2 ocoboii Touke. OcHOBHAs TeopeMa o Berderax. lIpumenenue OrbIT 10-0T3
OIIK-1.3 BBIYETOB K BBIUMCIICHUIO MHTEIPajIOB sresren procTH/ 5-313
JIelicTBHE
> 204

HToro no pazueny 7

111 -0T3




93 -3T3

> 1218
Hroro mo aucuuniaune | 624 — OT3
594 —-3T3

[Tonapii koMIuIekT DT3 XpaHUTCS B JEKTPOHHON MH(GOPMAITMOHHO-00pa30BaTEIIbHON cpesie
HpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBLCS C JJIEMOHCTPALIMOHHBIM BapHUAHTOM
OT3.

Hwxe npuBenen o0pasel; THIOBOTO BapuaHTa UTOTOBOTO TECTA, MPEIYCMOTPEHHOTO pabodei
IIPOrPaMMOM TUCUUIUINHBI.

HToroBslii TecT M0 AUCHHUILINHE BKIIOYAET B c€0s BOIIPOCHI M MPAKTUUYECKUE 3aJaHUS 110
BCEM pasjenaM IUCUUIUIMHBL. JUIf yCIemHOoro npoxokiaeHus: TecTa 00y4alommics A0JKeH —
3HATh: OCHOBHBIC IOHATUS M ONPEACICHUS TEOpUN TNpeaenoB (YHKIMHM OJHOW MEPEMEHHOM,
T pepeHMaIbHOr0 U HUHTErPAIbHOTO0 HCYUCICHUH (PYHKIIMHM OJTHOW U HECKOJIBKUX ITEPEMEHHBIX,
TeOpHil OOBIKHOBEHHBIX AH(depeHnnanbHbIX YypaBHEHUH, pPAI0B, (YHKIUH KOMIUIEKCHOTO
IEPEMEHHOI0; yMeTh: HaxOJUTh Inpefenbl (GYHKIMM OJHOM IEepPEeMEHHOM, pacKpbIBaTh
MaTEMaTUYECKUE HEONPEIEICHHOCTH IPU BBIUMCIECHUU IPEAEIOB, HAXOAWTHh IPOU3BOAHbBIE U
UHTErpaibl (YHKIHUU OJHOM M HECKOJIBKMX NEPEMEHHbIX, HaXOAUTh OO0Ilee U YaCTHOE PELICHMS
OOBIKHOBEHHBIX A epeHnInanbHbIX ypaBHEHUH, WCCIEA0BaTh CXOAMMOCTb YHCIOBBIX U
CTEITIEHHBIX PS/I0B, pa3jiokeHue GpyHKIuM B psi Oypbe, BHIIOIHATH ASHCTBUSA HAJl KOMIUIEKCHBIMU
YUCIaMU U PYHKIUSAME KOMITJIEKCHOTO IEPEMEHHOT'0; BJIaleTh: METOAAMU BHIUMCIICHUS IIPEIEIIOB,
HAXOX/ICHUS XapaKTepUCTUK (PYHKLUMU OJHON mepeMeHHOW cpeacTBamMu auddepeHnanibHOro
VICUMCIICHUS, HABBIKaMHU [IPUMEHEHUS T€OMETPUUYECKUX IPUIIOKEHUN MHTETPAIBHOTO HCYUCIICHUS
(GyHKIMI OOHOW M  HECKOJbKUX IEPEMEHHBIX, METOAAMM pelIeHHUs OOBIKHOBEHHBIX
TuddepeHIMaIbHbIX YpaBHEHU, HCCIeI0BAHUS CXOAUMMOCTH YUCIIOBBIX M CTENEHHBIX psAoB. Tect
COJAEPIKMUT 3aJaHMs JUIsl OLICHKH 3HAHUM, /111 OL€HKU YMEHUH, JUIsl OLIEHKH HAaBBIKOB U (WJIN) OIBITA
JEATEIIBHOCTHU. B TecTe MCnobp3yroTcs CleAyoue TUIIBI TECTOBBIX 3aJaHUN: 3alaHus 3aKpPBITON
¢dopmsbI (C BEIOOPOM OTHOTO MIJIM HECKOJIBKHX IMPABUIIBHBIX OTBETOB); 3aJJaHUSI OTKPBITON (POPMBI (C
KOHCTPYUPYEMBIM OTBETOM); 3aJaHM€ Ha YCTAHOBJIEHHE COOTBETCTBMS; 3aJaHus B Gopme Keiica
(3amaum, cozaepkalue OINpPENeIeHHOE KOJIMYECTBO TECTOBBIX 3ajaHuil npyrux tunos). Ha Tecr
orBoautca 80 mmuyr. Ilpemsaraemoe kosm4yecTBO 3aAaHuii — 18 3apanmii (22 TecTOBBIX
BOIIPOCOB).

KoynuecTBO TECTOBBIX KonnuectBo 6amuios 3a
TecToBble 3aganus .

3aJaHUI B TECTE OJIHO TECTOBOE 3aJaHHUE
TecToBbIE 3a1aHUs A1 OLICHKH 3HAHUI 8 3
TecToBbIC 3aaHHS JTS OLICHKHA YMEHUIH 7 7
TecToBbIe 3aMaHNs IS OLEHKH HABLIKOB U 3 9

(1n) ombITa IEATEILHOCTH (KEHC 3aaHus)
Hroro 18 T3 B Tecte MaxkcuMainbsHbIi 6amt 3a Tect — 100

KpI/ITepI/II/I U IMKaJbl OUCHUBAaHUA

[kanbr oleHUBaHUS Kpurepuu ouennBanus
OOyuaromuiics npu TecTupoBannn Hadpan 94-100
COTITMYHOY
GamioB
«3aUTEHO» >
«XOPOIIO» OOyuaromuiics npu TectupoBanuu Habpan 81-93 6amos
«YZOBJIETBOPUTEIHHO OOyuaromuiics npu TectupoBanuu Hadbpan 70—80 6amioB
«HEYIIOBJIETBOPUTEIILHOY «HE 3aYTCHO» OO0yuaromuiics pu TecTupoBanuu Hadpan 0—69 GauioB

06[)3361[ THIMOBOI'0 UTOIOBOI'0 TeCTAa MO JUCHUIIJIMHE 32 BECh IEPHUOA €€ OCBOCHUSA

TecToBBIC 3a1aHNUA JJISI OLIEHKH 3HAHUM



1. YcranoBuTe COOTBETCTBHE MEKTY QYHKIMSIMH U MHOXXECTBAMH, ONIPEACIISIONIMMHI UX 00JaCTH
onpeeaeHus

1 F()=— A) D(f) = (o0 ~1) U(~L; )
X+1

2. f(x)=cosx B) D(f)=(—o0; )

3. f(X)=+3+x C) D(f)=[-3; =)

D) D(f)=(3;)
E) D(f) =(-0;1)

B oTBeTe ykaxkute uepes 3ansryro mapy: uudpy u 0ykBy (Hampumep, 1, A).

2. lomostHUTE.

. 5-2x+7x*
Hpenen M ————— paBeH
x>o X" — X7+ X742

3. BoiGepuTe NpaBUJIbLHBII OTBET.

[TpousBoanas crenennoi pynkuuu (U”)" pasna
A) au’™ B) u®Inu C) au“u’ D) u“Inuu’ E) u"Ina u’

4. BpiOepuTe NpaBUJIbHBINH OTBET.
!

u
[TpousBoaHas npodu (—j paBHa
v
u'v—uv’
v

u'v—uv’ u'v+uv’ u
2 C) - D)
Vv Vv v
5. BoiOepuTe NpaBUJIbHBINH OTBET.

A)

[TycTs U — muddepentupyemast GyHKIIMS, TOTIa CIIpaBeyInBa ciienytomas Gopmyina Iu” -du =

A) n+. B) £+C C) n+.
(n+1) n (n+1)

6. BoiOepuTe NpaBuJibLHbIN 0TBET.

+C D) nu™!

. . cos(In x +1)
B xagyecTBe HOBOM EPEMEHHOM HHTETPUPOBAHHUS t B MHTErpase I—dx MO>KHO BBIOpATh
X
byHKLHIO:
1
A) cos(Inx+1) B) Inx+1 C) cos(In x) D) =
X

7. BoiOepuTe NpaBUJIbHBIN OTBeET.
[Tepuoanueckas pynkuusa f(x) c mepuorom 27 ompenesaeHa ciaeayoImM 00pa3oM:

Toraa psa @ypwe as 3Tol GYHKIIUU UMEET BH/T

A) f(x)=%+iancosnx B) f(x):ibnsinnx

n=1 n=1

C) f(x)=%+i(an cosnx +b, sinnx) D) f(x):%+ibnsin nx

n=1 n=1

8. lonmoJiHuUTeE.

3HaueHne (QYHKIUH KOMIUIEKCHOTO mepeMeHHoro f(z)=4z+1 B Touke Z,=1+2i pasHO

TecroBble 3a1aHus AJ1s1 yMEHUI
9. Bri0epuTe NpaBuJibLHbII OTBeT.



[TpousBonHas QyHKIUN ) = earctgﬁ paBHa

1 e arctgx e arctgx earctg NS

1+\/§ ®) \&\/1+x ©) D)

A -
) V1+x 2(1+x) Jx
10. lomoHuTe.

HeonpeaeneHHpiii HHTErpa jCOS(?X +3)dx paBen

11. TonmosHure.
In5

3HaveHHe ONPEACIICHHOI0 UHTETpaia I e?*dx paBHO
0

12. onoaHure.
I'pamuent dyrkumm Z(X,y) = X* + 2xy + 3y® B Touke A(2;1) paBen

13. BbiOepuTe npaBuJIbLHbBII OTBET.
O6mee pemenue (MHTETpa) AU HEPEHINATHFHOTO ypaBHEHU 2Xydx = dy nMeeT BU

A) y=x*+C B) Iny-x*=C C) y=Ce* D) Cx*-Iny=0 E) y=e“+C

14. BeiOepuTte npaBuJIbLHbBIH OTBeT.

m

OG6iee perieHue ypaBHEHHUST y” =Sin X +C0OS X UMEET BU/T

2
A) y=cosx—-sinx+Cx+C, B) y:—cosx—sinx+ClX?+sz+C3

. X2
0) y:cosx—smx+Cl?+sz+C3 D) y=-cosx+sinx+C

15. lonoJsHuTe.

= N . a
Ornpenenure cXOAUMOCTD psijia Z—n no npusHaky Janam6epa: /= lim 2 = U psl
=1 n—o0 an

TecToBble 3a1aHUs 1JIs1 OLICHKH HABBIKOB M (MJIM) ONBITA /1eSITeJIbHOCTH
16./Jana ¢pynkmms Yy = 4x° —x*.
1. lomostHuTe.
Jlnst dyrkimn Y = 4x° —x* Toukoil MaKCHMyMa SBIISETCS TOUKA X=__
2. JlonoJiHuUTE.

34
WurepBanom yosiBanus GyHKimn Y = 4x” —x" sBIseTCS HHTEpPBA

17. Tano JIHAY c mocrosiuubiME K03 durmentamu Y" +4y'+3y =" (6x —1)

1. lonmosHnTE (3aMMIINTE YACIOBBIC 3HAUCHHUS B MOPSIIKE BO3PACTAHNS).

KopHsiMi  XapaKTepUCTUYECKOTO YpPaBHEHHS, COOTBETCTBYIOLIETO JUHEHHOMY OJHOPOIHOMY

nuddepennnansaoMy ypaBaenuo Y +4y'+3y =0, aeusrorcs uncna K, = , k, =

2. Bri0epuTe npaBuJibHbII 0TBET.

Oo6mmmM pemennem coorBercTBytomero JIOAY y"+4y'+3y =0 sasusercs
Ay, =Ce¥+Ce™, B) y,, =G> +Cye’



C)y, =Ce > +C,e’,

D) y, =e*(C,cos x+C,sinx).

3. BoiGepuTe nNpaBUJIbLHBII OTBET.

A) qu = Aex >

18. Jlan cTeneHHON psif Z

1. lonmoHuTe.

2. JlonoJiHuTeE.

o0
I/IHTepBaJIOM CXOOUMOCTH CTCIICHHOTO psAa Z (

n=0

Pamnyc cxoqumoctu R =

(3—2x)"

3n+2

n=0

YacrtHoe pemenne JIHAY y”+4y'+3y = 6x —1 umeer BUx
B) y,, =(Ax+ B)e*

C)y,=4x+B,

3-2x)"
3n+2

SABJIICTCA MHTCPBAJI

OTBeThbl THIIOBOI0 HTOTOBOI'0 TECTA

D) y,, = Axe ™.

No T3 1 2 3 4 6 7 8
1A
OTBETHI 2,B 7 A A C B B 5+8i
3,C
No T3 10 11 12 13 14 15
1 1
. /==
Otserst =sin(7x+3) | 12 | grad z|, ={5,10} B C 5
7 CXOOUTCA
16 17 18
T3 /1 2 1 2 3 1 2
k, =-3, 1
Omeerst | X=3 | (3;+x) A C R== %2)
k,=-1 2

3.7 llepeyeHnb TeOpeTHYECKUX BONMPOCOB K 3a4eTy
(U1 OLICHKH 3HaHUIN)
Pa3pnen 1. BBenenue B MaTeMaTH4eCKUl aHAIH3
1.1. MHuoxectBa. Onepanuy HaJy MHOKeCTBaMU. YUCIIOBbIE MHOKECTBA.
1.2. ®OyHKIMU OJHON TEpPEeMEHHOU: ompeneieHue, rpaduk (YHKIIUH, CHOCOOBI 3aJlaHus,
OCHOBHBIE XapaKTEPUCTUKU (PYHKLIUH.
OnemeHTapHble (QYHKLUHU, X CBOMCTBA U IpaUKH.
Mertoa casura u JeopMaluu MpH MOCTPOESHUH rpauKOB.
[TonsiTHe C10XKHOM M 0OpaTHOM (PYHKITUH.
YucnoBble NOCIEN0BATENIBHOCTH, IPEIET YNCIOBOM MOCIEI0BATEIBHOCTH.
[Tpenen ¢pynkuuit B Touke, npeaen GyHKIUM npu X — oo,
1.8. OnmHOCTOPOHHUE MPENEIHI.
1.9. OcHoBHBIE TEOpPEMBI O (DYHKIUAX, IMEIOLIUX Mpeaes.
1.10. BeckoHe4YHO MaJible ¥ OECKOHEYHO OO0JIbITNEe (DYHKIIMH, UX CBSI3b M CBOWCTBA.
1.11.Teopema o cBsi3u GyHKIMH, €€ Tpesesa U OECKOHEUHO Maoi (yHKITUH.
1.12.OxBHuBaJIECHTHBIC OECKOHEYHO MaJTble ()yHKITUH.
1.13.MaremaTHuecKke HeolpeIeleHHOCTH. PacKkpbITHEe MaTeMaTHUYECKUX HEOTPEIeIeHHOCTEH.
1.14.3ameuarenbHble  TpeAeNibl, WX MNPUMEHEHHE TP PACKPBITHH MaTEeMaTHYECKHUX
HEOIPEAEIEHHOCTEN.

1.3.
1.4.
1.5.
1.6.
1.7.



1.15.HemnpeppIBHOCTH (DYHKIIMH B TOUKE, CBOMCTBA (PYHKIIUNA, HETTPEPHIBHBIX B TOUK.
1.16.Touku pa3pbiBa PyHKIUH, KIacCU(UKALIUA TOUEK pa3pbIBa.

1.17. OgHOCTOPOHHSIST HENPEPHIBHOCTH () YHKITUH.

1.18.HenpepbiBHOCTH pyHKIIMHN HA oTpe3ke. CBONCTBA (DyHKIIHIA, HEIPEPHIBHBIX Ha OTPE3KE.

Pazgea 2. Inddepennuanbuoe ucuncjienne QyHKIUil 0THOM NepeMeHHOM

2.1. Ilpupamenue GyHKIIMU U apryMeHTa (YHKIIMHM B TAHHOW TOYKE.

2.2. ITonsiTue mpou3BOAHOMN (QYHKIIMH, €€ TECOMETPUUYESCKHI K MEXaHUUECKUI CMBICIL. Y paBHEHHUS
KacaTelbHON U HOpMaJu K rpaduKy G yHKIUH.

2.3. OcHoBHble npaBuia nuddepeHupoBaHusl.

2.4. TIpou3BOJHBIE HEKOTOPBIX OJJIEMEHTAPHBIX (YHKIMHA (MX HAXO0XJEHHE Ha OCHOBE
omnpezaeneHus). Tabnuia NpoOU3BOAHbBIX.

2.5. Ilonstue nuddepenunpyemoit pynkun. Kpurepuii auddepenunpyemoct. Heodxonumoe
U A0CTaTOYHOE ycnoBHs auddepeHuupyeMoctu GyHKIUH.

2.6. Tuddepennnan GpyHKINH, €T0 reoMeTprudecKuii cMbicia. CBONCTBO HHBAPUAHTHOCTH (POPMBI
nepBoro auddepennnana pyaknuu. Coiicta quddepeHnnanos.

2.7. ITpousBoansie u auddepeHnnanbl BEICIINX TOPSIKOB, UX CBOMCTBA. MeXaHWYECKHA CMBICIT
BTOPOI MPOU3BOIHOM.

2.8. OcHosHuble Teopembl nud depennnanbpaoro nucuncienus: ®epma, Pos, Jlarpamka, Komm.

2.9. lIpaBuna Jlonurans (npumeHeHue aud@epeHINATLHOIO HCYUCICHUS K BBIYUCICHHIO
MIPECIIOB).

2.10. ®opmyna Teiinopa, dopmyna MakinopeHa. PasnojkeHue HEKOTOPBIX 3IIEMEHTapHBIX

¢bynkuuit o popmyine MaxkiopeHa.

2.11. DkctpemyM (GYHKIUU, MPU3HAK MOHOTOHHOCTH (YHKIMHU. YCJOBHSI BO3pAcTaHui U
yObIBaHMS (DYHKIIMH Ha IPOMEXKYTKE.

2.12. HeoOxoauMmbie U IOCTATOUYHBIE YCIOBUS CYILIECTBOBAHUS TOUEK IKCTPEMyMa.

2.13. HanpaBnieHuE BBITYKJIOCTH Tpaduka (HyHKITUH.

2.14. Touku mneperuba rpaduka GYHKIUH, HEOOXOIUMBIE U JIOCTaTOYHBIE YCIIOBHUS
CylIeCcTBOBaHHUS nepernda rpapuka GyHKIUN

2.15. AcumnToTsl rpaduka GyHKIMH.

2.16. Obmas cxema ucciieJoBaHus PYHKIHA U TTOCTPOSHUS TPadUKOB.

Pa3nen 3. UnTerpanbHoe ucuucjienue pyHKumii 01HOM nepeMeHHO

3.1 TlonsTtue nepBooOpasHoii pyHkuH. Teopema o mepBOOOpa3HOI.
3.2 Heonpenenennslii uHTerpan. I'eomerpuueckuil cMbICa. YCIOBUS HHTEIPUPYEMOCTH

GyHKIUI.

3.3  OcHoOBHbIE CBOIiCTBa HEONPEIEIEHHOr0 HHTerpaia. Tabnuia OCHOBHBIX HEONIPEAEIEHHbIX
UHTETPaJIoB.

3.4 OcHOBHbIE METOJAbl MHTETPUPOBAHUA: HEIOCPEACTBEHHOE WHTETPUPOBAHHUE, METOJ
IIOJICTAHOBKH.

3.5 OcHoBHBIE METO/IBI MHTETPUPOBAHHS: HHTETPHPOBAHUE 110 YACTSIM.

3.6 HHrerpupoBaHHe palMOHANBHBIX APoOEil: pa3inoxeHne ApoOHON pallMOHANIBHON (PyHKIINH
Ha TMpocTeiiue ApoOu, HHTETPUPOBAHHE MPOCTEHIIMX pPALMOHAIBHBIX JpOOei,
MHTETPUPOBAHHE PALIMOHATBHBIX (DYHKIIUH.

3.7 WHrerpupoBanue GyHKINH, COIEPKAIINX KBAIPATHBIA TPEXUJIEH (BCe CITydan).

3.8 HHrerpupoBaHue HEKOTOPBIX UPPALIOHAIBHOCTEH.

3.9 HHrerpupoBaHHe BBIPOKEHH, COJEPKALIINX TPUTOHOMETPUIECKUE (PYHKITHH.

3.10 OmpenenenHplit HHTErpall. I 'eoMeTpUYECKU CMBICI ONPEIETIEHHOTO HHTETpaa.

3.11 OcHOBHBIE CBOMCTBA OMPEICIICHHOTO HHTETpaIa.

3.12 Ouenku omnpeeseHHOro HHTerpana. Teopema o cpenHeMm.

3.13 Teopema 0 TPOW3BOAHONW WHTETpaJia IO BEPXHEMY IIEPEMEHHOMY TpEIeITy

UHTETPUPOBAHMSL.

3.14 ®opmyna Herotona — JleiiOnuIa.

3.15 3ameHa nepeMeHHBIX B OIPEeIEHHOM HHTErpae.

3.16 ®opmysna HHTETPUPOBAHUS TI0 YACTSIM B OTIPEIECIICHHOM HHTETpaJIe.



3.17 HecoOcTBeHHBIC HHTETPAJIBI IIEPBOTO U BTOPOTO poja.
3.18 T'eomeTpuueckue NPUIOKEHUS ONPEACTICHHOTO HHTErpaia (Tomanb GUrypsl, 1aMHA TyTH,
00beM Tena, TIIOIIAIb TOBEPXHOCTH BpaIleHHs (BCE CITydan)).

3.8 IlepeyeHb THMOBBIX MPOCTHIX NPAKTHYECKUX 32JaHUH K 3a4eTy
(17151 OLIEHKHM YMEHUI)

y 3 tgx
1. Hccnenyiite Ha HENPEPHIBHOCT M HANINUTE TOUKH pa3pbiBa QYHKIUU Y = —
. X—3
2. Haiigute acumntoTsl rpaduka QyHKIUU Y = e
+
3x* -5 sin 4x
3. Beoruucaure npexpenst: a) lim —— 0) lim
x>0 5x3 +2x -3 -0 tg3X
X :
B) lim ——— r) lim (3—x)2*?,
n—e1—C0OS4X X—2

4. JlokaxuTe, uTo OecKoHeuHO Majbie mpu X —> 0 ¢yHkiuu SINSX+SIN X ¥ 6X SKBUBAJCHTHBI.

Haitnute nponssoanyio Gpyskuun Yy = x> arcsin(5x +1) .

x* +7x-8
5. Bsruucnute npegen lim ORI
-1 4x° + x> -5

6. Brruuciure HCOIIPCACICHHBIC HHTCTPAJIbI:

¢ moMouIpt0 paBuiia Jlonurans.

1) _[ 42 2) I xdx 3) .[2 ;cdjcr - 2) I(zxd_x3)5 ;
e'dx ol — 2 - In* X dx .
5) '[ex RE 6) Ixszn(l )d o 7) _[ ; 8) I—x3 —

7. Bprumcnute miomans GUryphl, OrpaHHYCHHON IMHUAME Yy =¢*, y=¢ ", x=1.
0

8. BpluncnuTe HeCOOCTBEHHBIN HHTETpaAT J edx.
0

3.9 IlepeyeHb THNOBBIX MPAKTHYECKHX 3aJaHUH K 3a4eTy
(217151 OLIEHKH HABBIKOB U (MJIM) OTBITA 1€ATEIHHOCTH)

X2, x<2

1. Wccnenyiite pyHKIHIO HA HEMPEPHIBHOCTD U IOCTpOiiTe ee rpaduk: | (X) = 1 5
X+1, x>

2. Bpruncnute npenensi: a) Iim sin 4x,, ; 0) lim (i— 22 j
x>0 tg3X -1 x-1 x°-1

X
3. Jlokaxwure, uTo 6eckoHeuHO Maibie ipu X — 0 ¢yHKIHMN 5 n V14 X —1 >KBUBaJIEHTHBI.

4. CocraBbTe ypaBHEHHS KacaTelbHON H HOPMANH K KpHBOH Y = 2X° B TOUKe ¢ abCIuCCoit
x=-1
Haiinute sxcTpemMymbl GyHkmun Z2 = Xy>(L— X —y).
Haiinure Touku neperuba rpapuka GyHKIUU Yy = Jx (x2 — 5).

dx
7. BpluncianuTe HHTErPAIIBL: a _ 0 dx
P ) Jco§15x )J1+3x2

8. Haiigure miomanp GUrypsl, orpaHMuYEeHHON KPUBBIMH: Y = Xz, y2 =X.

B) Ixsin 2xdx .

3.10 ITepeyeHb TeopeTHYECKUX BOMPOCOB K IK3aAMEHY



(st OLIEHKY 3HAHUI)

Paszgen 4. [AuddepeHnuanbHoe M HHTErpajbHOe HCYHCIeHHS (YHKIUU HECKOJIbKUX
nepeMeHHbIX

4.1 Tlonstue pyHKIIMN HECKOJIBKHUX MEPEMEHHBIX, €€ 00J1acTh onpeeieHul, rpaduk.

4.2 Tlpenen u HEPEPHIBHOCTH (DYHKIIMU HECKOJIBKUX EPEMEHHBIX.

4.3 YacTtHble MPOU3BOHBIE IEPBOIO MOPsAIKA. | '€OMETpUYECKHIl CMBICIL.

4.4 YacTHble IPOU3BOJHBIE BBICIIUX ITOPSIIKOB.

4.5 TlomHoe mpwupaimieHue (QYHKIIMH HECKOJBbKUX mepeMeHHbIX. [lomHbili muddepenmman.
CBoiicTBO WMHBapUaHTHOCTH (OPMBI TEPBOrO TOJHOTO auddepeHnrana (yHKIUN
HECKOJIbKUX MEPEMEHHBIX

4.6 Teomerpuueckuil cMbICI MONHOTO AuddepeHnunana, KacareabHas U HOpMalb K Tpapuky
(YHKIIUH IBYX HE3aBUCHUMBIX IIEPEMEHHBIX.

4.7 TlpousBoaHas CIOXHOHM M HesiBHO 3afaHHON (yHkimu. Teopema o auddepenurpoBannu
HESIBHOHN (PYHKIIMHM HECKOJIBKUX IEPEMEHEHHBIX.

4.8 YacrtHble TpOU3BOIHBIC U JU(PepeHIINATBI BBICIIUX TOPSIKOB.

4.9 DkcTpeMyMbl (PYHKIIMU HECKOJIBKHX MepeMeHHbIX. HeoOxomMoe u 10CTaTouHOE YCIIOBUS
CYIIECTBOBAHUS IKCTpeMyMa (QYHKIUHU IBYX TIEPEMEHHBIX

4.10 VYcnoBHBI SKCTpeMyM (QYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

4.11 Haumenbiiee n HanOoJbIee 3HAYCHNUS (QYHKIINN HECKOJIBKHUX MEPEMEHHBIX B 3aMKHYTOU
o0nacTu.

4.12 T'pagueHT GYyHKIUU CKAJISIPHOTO TI0JISA, TIPOU3BOIHAS MO HATIPABJICHUIO.

4.13 ]JIBoiiHOM MHTErpal (onpeacsieHHe, FTCOMETPUUECKUI CMBIC).

4.14 CapoiicTBa ABOMHOTO UHTETPAJIa, BRIUUCICHUE. 3aMEHA IEPEMEHHBIX B IBOTHOM WHTErpalle,
Mepexo/1 K MOJIIPHBIM KOOPUHATAM.

4.15 IlpunoxkeHus ABOMHOIO MHTErpaa.

Pa3zpnen 5. O0bikHOBeHHBbIE TU(epeHunATbHbIe YPABHEHUSA

5.1

5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11
5.12

5.13

Omnpenenenne muddepenunansuoro ypasHenus (V). Ilopsmox nuddepeHnmansHOTO
ypaBHeHus. HauansHbie ycnoBus, 3amaya Komu. O6mee u yactHoe pemieHus. O0muit u
yacTHBIM MHTErpas. VHTerpanbHas kpuBas. TeopeMa CylieCTBOBAaHUS U €JUHCTBEHHOCTH
pewenust qudepeHaIbHOro ypaBHeHus ((opMyIHpoBKa)

Huddepennunanbable ypaBHEeHUs epBoro nopsaka. [lousarue ocodboro pemeHus.
YpaBHEHHUSI ¢ Pa3ACIAIOIMMUCS U Pa3/IeJICHHBIMU [IEPEMEHHBIMU.

OnnHopoanble AuddepeHnaibHble ypaBHEHUS EPBOT0 MOPSAAKA.

JIuneitnsle nu¢depeHmanbHble ypaBHeHus 1-ro nopsaka. YpasHenue bepnysu.
JuddepennnanbHble ypaBHEHUS BBICIIUX MOPsIKOB. OCHOBHbIE MOHSATHS.
Juddepennunanbable  ypaBHEHHsI, JOIMYCKAOIME IOHM)KEHUE TMopsaka. MeToasl ux
pelIeHus.

JIuHeltHO 3aBUCHMblE W JIMHEHHO HE3aBHCHMBIE cucTeMbl (yHKIMH. Onpenenurensd
Bposnckoro. Teopema 0 TMHEHHOHN 3aBUCUMOCTH CUCTEMBI (DYHKITUH.

JIuneitnble ogHOpOAHBIE MU depeHIInalbHble YpaBHEHHUs N-TO MOpsAKa C MOCTOSHHBIMU
K03 ULIEeHTaMH.

JIuHeitHbIE HEOTHOPOAHBIE U (GepeHIIaTbHbIE ypaBHEHHUS N-TO MOPsAKA C TOCTOSTHHBIMU
koa¢pdunmentamu. Teopema 0 CTPYKType OOILIEro perieHus.

JIuneitHoe HeoHOPOAHOE U (DepeHInaTbHOE YpaBHEHH N-TO MOpsIKa CO CHelHUaTbHOMI
MpaBoi 4acThio. MeTo1 HeonpeneneHHbIX K03 PHUIIUEHTOB.

JIuneitHoe HeonHoponHOe auddepeHInanbHOe ypaBHEHHsS N-To mopsaka. Meroa
Jlarpanska BapHaly MPOU3BOJIBHBIX TOCTOSTHHBIX.

Onpenenenue cuctembl auddepenunansubix ypaBHenuid (CY). HauanbHble ycioBus,
3amaya Komm. OOiiee U yacTHOE pelieHHsl cUCTeMbl AU(QepeHlrnaTIbHbIX ypaBHEHUH.
Meroasl pemienust CIY.

Pa3nen 6. Paabl

6.1
6.2

Yucnossie psaapl. O0mmii wien psaa. Cymma psga. CXoIUMOCTb U PaCXOAUMOCTh PSJIOB
HeoOxonuMplii mpr3HaK CXOAMMOCTH YUCIOBOIO Psiia.



6.3

6.4

6.5
6.6
6.7
6.8
6.9

3HAKOMOJIOXKUTENbHbIE  YHCIOBBIE psAnbl. JlOCTaTOYHBIE TMPU3HAKK  CXOAUMOCTH
3HAKOIIOJIOKHUTENBHBIX PSAAOB: IPU3HAKU CpaBHEHUS, pu3Hak Jlanambepa, mpusznak Koy,
WHTETPAJIbHBIN MMPU3HAK.

3HaKoUepeyIOIHUeCS U 3HAKOIEPEMEHHBIC YUCIIOBBIC PsIbl. AOCONIOTHAS W YCJIOBHAs
CXOJIMMOCTh 3HAKOTIEPEMEHHBIX psiioB. Teopema JleiOHuUIA.

OyHKIMOHATBHBIE Psi/ibl. OCHOBHbBIE OMPEICICHUSI.

PaBHOMEpHas cxoauMoCTh GYHKITMOHAIBHBIX psiioB. Teopema BeitepmiTpacca.

CBoiicTBa paBHOMEPHO CXOJSIIUXCS PSAJIOB;

CreneHHBbIE Psi/ibl, HHTEPBAJI CXOUMOCTH.

PaBHOMepHas cX0IUMOCTb, UHTETpUpPOBaHUE U TG dEepeHIINPOBAHUE CTEIICHHBIX PAIOB;

6.10 Psawr Teitnopa u MaknopeHa.
6.11 Pa3noxenue B psig MakiiopeHa HEKOTOPBIX JIEMEHTAPHBIX (PYHKITUH;
6.12 TlpunoxeHus CTENIEHHBIX PSAAOB: pemieHune aupdepeHnaTbHbIX YPaBHEHUH, BEIYUCICHIE

HUHTCI'paJIoB.

6.13 TpuroHoMeTpHUYECKHUE PSIbI.

6.14 Psaapr Oypee.

6.15 Pasnoxxenue B psan Oypre HEIEpHOANIECKUX (PYHKIINH;

6.16 Psg dypbe 1ig YETHBIX U HEYETHBIX (DYHKIUH;

6.17 Pasnoxxenue B psin @ypbe GyHKINN TPOU3BOIBHOTO IIEPHOAA.

Paszpnen 7. Teopusi yHKUMA KOMILIEKCHOTO IIEPEMEHHOT0

7.1
7.2
7.3
7.4
7.5

7.6
7.7

7.8
7.9

AnrebOpandeckasi popMa KOMIUIEKCHOTO 4ucia. JIeHCTBUS C KOMILJICKCHBIMH YHCIIAaMH B
anredpandeckoit popme.

I'eomeTprueckoe n300paxkeHNue KOMIUIEKCHOTO Yucia. APryMEHT U MOAYJIb KOMILJIEKCHOTO
qucha.

Tpuronomerpuveckass u TmoKazaTteiabHass (OpPMBI KOMIUIEKCHOTO uymcia. JleHcTBus ¢
KOMIUIEKCHBIMU YHCIIAMU B TPUTOHOMETPUYECKON U TIOKa3aTeNbHOM Gopmax.

@yHKIMA KOMIUIEKCHOTO IIEPEMEHHOT 0.

DneMeHTapHble (PYHKIIMH KOMIUIEKCHOTO TEPEMEHHOr0: TOKa3aTelbHas (QYHKIIHS,
Jorapu@muyueckas ¢byHKIMS, TPUTOHOMETPUYECKHUE ¢dbyHKIIUY, oOpaTHble
TPUTOHOMETpHUECKUE (PyHKIMH, TUIIepOoIUecKue (PyHKIIUH; UX CBOICTBA.

[Tpenen u HenpephIBHOCTH QYHKIIMH KOMITJIEKCHOTO IEPEMEHHOTO
HuddepenuupyeMocTs M AHAIUTHYHOCTh (PYHKIUM KOMIUIEKCHOTO IEPEMEHHOTO.
Heo6xomumoe u pocratounoe yciaoBue nuddepeHIupyeMocT QPYHKIIUN KOMIUIEKCHOTO
IIEPEMEHHOTO.

Ananutnueckas pyHkuus. [IponsBoanas QyHKINN KOMIUIEKCHOTO IEPEMEHHOTO.
WNuterpupoBanne (YyHKIMHM KOMIIJIEKCHOTO II€PEMEHHOro, CBOWCTBA HHTErpajga oT
(GYHKIIUN KOMIIEKCHOTO IIEPEMEHHOTO.

7.10 OcHOBHbIE HHTETPATbHbBIE TEOPEMBI.
7.11 Unterpansubie popmynsl Komm
7.12 OcoOsble ToukH (YHKIMH KOMIUIEKCHOTO nepeMeHHoro. Knaccuukaius n30i1upoBaHHbIX

0COOBIX TOUYEK.

7.13 BprueTsl (YHKIIMU KOMIUIEKCHOTO TiepeMeHHOr0. OCHOBHBIE TEOPEMBI O BBIUETAX
7.14 BerunciieHUE BBIUETOB.
7.15 TlpuMeHeHUE BHIYETOB IS BRIYUCICHUS HHTETPAJIOB

3.11 IlepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKHUX 3aJaHUH K IK3aMEHY
(U1 OLIEHKH YMEHUIN)

Haiiaute yacTHbIE MPOU3BOIHBIE IEPBOTO MOPsAKA PYHKIMHU Z = x3y — 3X4 + 2xy3 .
Pemmre nuneilHbIe o1HOpOAHBIE MU (hepeHInaIbHbIE YPABHEHUS:
a) y'-y=0; 0) y'+2y'+y=0; B) Y"+4y"+13y'=0.

Pemmmre nuddepennmanbabpie ypaBHEHUS TIEPBOTO MOPSAKA:

a) (L+e*)yy' =e*; 6) y+2y=e"; B) 2x1—y? = y'(1+x?);



10.

11.
12.

13.

14.

2

1 1 , 1+y y
r g =— pi = ; ,__:_X! 1)=0
)Y+ 3y? VY =T YT y (@
Pemmmre muddepennuanbabie ypaBHEHUS, TOMYCKAOIINE TOHMKEHUE TTOPSIIKA:
a) xy" = (L+2x*)Y’; 6) y"=2"+1.
T 1
Berauciure ” ycos2xydxdy; D:y==,y=m,x==,x=1.
5 2 2
0 V12 1 1x
V3MeHuTE OPSAI0K HHTEIPUPOBAHHS _[ I f Xy dXdy +I I X, Y dxdy
-1 0 0
Haiinure cymmy psiga 1+ i +—=+.. #
32 52 7 (2k-1)?
)" 0 . 1)"
Hccnenyiite Ha CXOAUMOCTD PAJIBL: a) Z ; 6) >|arcsin—| .
1(3n-=2)1° n=1l n
I n-1
HaiinuTe 001acTh CXOMUMOCTH psijia Zn(XZT?
n=1
-1 —-7<x<0,
Paznoxwure B psg @ypwe pynknuro f(x) =
1 O<x<r.

Jokaxure, 4to 7,2, =2, -2,
Haiinure npousBoanyto Gynkuuu f(z) =cos3z.
2

Haiinure ocobbie Touku pyukiuu f(z) = , OIIPEJICITATE UX THIL.

o z+1
Haiinure Boruetsl GpyHkiun f(z) =——————— BO BceX 0COOBIX TOUKAX, OMPEACTUTE UX

(z+2i)?(z-1)

THII.

3.12 lepeyeHb THMOBBIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY
(1751 OLIEHKM HABBIKOB U (WJIM) OIIBITA ACSITEIHHOCTH)

Jokaxure, 4To QyHKUMS: Z = In( X +\/_ ) YIOBIIETBOPSIET YPABHEHUIO XZ, + YZ| =

Haiizure miomans QUIypbl, OIpaHHYCHHOH JHHHSAMH X2 + y2 =1, y=0, y=x,
IIOCPEJICTBOM JIBOMHOTO MHTETpaJa.
Haiinute 1BOMHBIM HHTErpUPOBAaHHUEM 00BEM TeJa, OTPAHUUYEHHOT'O IIOBEPXHOCTSIMHU:

z=x*+y*+1, x=0, y=0, z=0, x=4, y=4.
Pemmnre auddepeHipanbHble ypaBHEHUS:

a) L+y>)dx+xydy=0; 6) y"-y=0; B Y +2y'+y=0; 1) y"+9y=0.
o0 Snxl’l
HaiiguTe o6macTs cxoauMocCTH psiaa z

11
Paznoxure B psig Oypbe dyrkimo f(X)=X? Ha mpoMexyTKe (— > Ej .

Brrumcnnre nnterpan §—

12°-2°



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP MPOBEAEHUS KOHTPOJBHO-OIIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HanmenoBanue
OLEHOMHOTO OmnwcaHus MPOLEAYPH POBEACHUSI KOHTPOIBFHO-0IIEHOYHOTO MEPOTIPHUATHS B MPOIIETyPHI
OILICHMBAHMUS PE3YNIbTAaTOB O0YUCHHUS
cpencTaa

[IperonaBaTens HE MeHe, YeM 3a JBE Helenu O0 cpoka 3amuTel PI'P momken cooOmuTh
KaxaoMy obydatomemycst Homep Bapuanta PI'P. 3amarus PI'P BEUTOKEHBI B AIIEKTPOHHOMN
nHpopMannoHHO-00pa3oBatensHOU cpene Vpl YIIC, nocTymHO# oOydaromieMycs 4epe3 ero
mnaHbi kabuHeT. PI'P nmomkHa OBITH BBITIOJHEHA B YCTaHOBIICHHBIN IPETIOAABATEIEM CPOK
PacuerHo-Tpadmueckas | W B COOTBETCTBHU C TpeOOBaHUAMH K odopmienuto PI'P (TekcToBoii u rpaduueckoii yacteit),
pa6ora (PT'P) chopmynupoBanHbiMu B [lonoxxennn «TpeOoBanust K OQOPMIIEHHIO TEKCTOBOH U
rpadguyeckoil pokymeHTauuu. HopmokoHTponb» (B mocnenued pepakuuu). PI'P B
HA3HAYCHHBIM CPOK CHAOTCA Ha npoBepky. Eciu npenycMmorpena ycrHad 3amura PI'P, To
oOyyarommuiicst 00ObSCHSET pelIeHUe 3a/1a4, yKa3aHHbIX Mpero/aBaTesieM, U OTBEYaeT Ha ero
BOIIPOCHI

KonTtposbHbIe paboThl, IPeayCMOTPEHHBIC pab0odel MPOrpaMMOi AUCIIUILTHHEI, TIPOBOIATCS
BO BpeMs MpakTHueckux 3aHATHil. BapuantoB KP mo teme He meHee nByx. Bo Bpems
BoimoniHeHUsT KP momnbp3oBaThcs ydueOHUKaMU, CIPaBOYHUKAMH, KOHCIEKTaMHU JIEKIUH,
KontpomnbHas pabora TETpaasMHU JUIS MPAKTUUECKHUX 3aHATUN HE pa3pelieHo.

[IpenogaBaTens Ha MPAKTUYECKOM 3aHATHH, MPEIIIECTBYIONIEM 3aHATHIO TIpoBeaeHust KP,
noBoauT 10 odydatommxcs: Temy KP, xonmuectBo 3amannii B KP, Bpemst Bemonaenuns KP.
[To nToram mpoBepKH MpenojaBaTeieM BEICTABISICTCS OIICHKA M0 YeTHIPEXOAITHHO IIKae

Juktant 1o QopMmyliaM MNpPOBOAUTCS BO BpeMs IPaKTHYECKUX 3aHATHH. Bo Bpems
IIPOBEACHUS TUKTaHTa MOJIb30BATECS YIeOHUKAMHU, CIIPAaBOYHUKAMHU, KOHCIIEKTAMHU JIEKIUH,
JlukrtaHt no GopMynam | TeTpaisiMu Ul NPaKTUYECKUX 3aHATHH He paspeuieHo. [IpenogaBaTesnp Ha MPaKTHYECKOM
3aHATHY, NPEAIICCTBYIONIEM 3aHITHIO MTPOBEJCHUS TUKTAHTa, TOBOJIUT 10 OOyYalOIMXCS:
TeMy, KOJIMYECTBO 33JaHUI B JUKTAHTE, BPEMs BBIIOJIHEHHS

Brimonnenue 3agaHuii  pa3HOTO YPOBHS, MPEeAyCMOTpEHHbIe pabodell mMporpaMMoin
JUCHUIUIAHBI, MPEAIOIaraeT CaMOCTOSTEIbHYIO BHEAYIUTOPHYIO paboTy. BrlmoiaHeHHe
3aJlaHUIl PENPONYKTUBHOTO YPOBHS, IPOBOJATCS BO BpeMs MPAKTUYECKUX 3aHATHH WA BO
BpeMs1 KOHCYJIbTALIUH.

Bo Bpems BBIONHEHWS 3aJaHU  PEKOMEHAYETCS  IIOJIb30BAThCA — YUCOHHKaMHU,
CIIpaBOYHUKAMU, KOHCTIEKTaMU JeKUui. Ecinu, HecMOoTpsl Ha U3y4eHHBI MaTepual, 3alaHue
BEITIOJTHUTH HE YIAETCA, TO B 0053aTCIFHOM MOPSIKE HEOOXOAUMO TIOCETHTH KOHCYIBTAIIUIO
npenojaBaTelis, BEAYLUIEro NPakKTUYECKUE 3aHATUS WIK JEKTOpa M0 AUCLUIIINHE.
PasHoypoBHEBEIE [IpenogaBaTesns Ha NPAKTUYECKOM 3aHSATHM, MNPEAIIECTBYIOLIEM BPEMEHU IPOBEIEHUS
3aj1a4u (3aaHus) KOHTPOJIS, TOBOANUT A0 OOyYArOIIUXCS: TEMY, KOJUYECTBO 3aJaHUN W BPEeMs BBHITIOJHEHHUS
samanuid. [IpenogaBaress HHGOPMUPYET OOYUAIOLIUXCS O Pe3yIbTaTax MPOBEPKH PAOOTHI Ha
CIEyIOUIeM 3aHATHH dYepe3 HEeAeTI0 I0ocCie HAa3HAaYeHHOTO CpOoKa CIadyd 3aJaHuil Ha
npoBepky. OleHeHHbIE/IPOBEPEHHbIE PA0OTHI MPEIoAaBaTeb BO3BpAIIaeT 00yYaronuMCsl.
ITo uToram mpoBepKH MpernoiaBaTesieM BEICTaBIACTCS OIIEHKA 110 YeThIpEXOaNIbHOIT IIKae.
IMpu oSTOM 3ajmaHus MOJYYAIOT OLEHKY «3a4TeHO»/ «HE 3a4TEHO» COIJIACHO IIKalle
OIICHUBAHWS, MPUBEICHHON B pasnene 2. B ciiyyae OIEHKH «HE 3a4T€HO» OOyYaIOMIHKCS
JIOJDKEH YCTPaHUTh OIIMOKH M HETOUYHOCTH B CBOEH paboTe M caTh MCIPaBICHHYIO PadoTy
HAa MPOBEPKY.

[IperonaBaTens HE MEHee, YeM 3a HEHETIO O CPOKa BBHINOJHEHHS KOHCIIEKTa JOJDKEH
JIOBECTH JIO CBEICHUS 0OYYaIONINXCSl TeMy KOHCIIEKTa M yKa3aThb HEOOXOANMYIO yUeOHYIO
muTeparypy. TemMbl M TepedeHb HEOOXOIUMON ydeOHOW JUTEepaTyphl BBUIOKEHBI B
ANIEKTPOHHOH  WMH(pOpPMaHOHHO-0Opa3oBarenbHoi  cpexe  MpI'YIIC,  moctymHOU
oOygaromeMycss 4epe3 ero JIMYHbI kaOuHeT. KOHCHEKT JomkeH OBITH BBITIOJHCHBI B
YCTaHOBJIEHHBIM TMpernojaBareneM cpok. KoHCIEKThl B Ha3HAUYEHHBIM CPOK CHAIOTCS Ha
MIPOBEPKY.

[permonaBatens UHPOPMHUPYET OOYYAIONIUXCS O pPE3yNbTaTax MHPOBEPKH KOHCIIEKTa Ha
CIEyIONmeM 3aHATHH Yepe3 HeNelio TO0C/ie Ha3HAueHHOTO CpoKa chadd KoHcmekTa. Ilo
WTOTaM MPOBEPKH IPENoaBaTeleM BBICTABIIIETCS OIEHKA IO 4YeTHIPEXOaIIpHON mIKae.
[Ipy 3TOM KOHCIIEKT TIOJIy4aeT OLEHKY <«3ayTeHO»/ «HE 3a4TeHO» COTJIACHO IIKaje
OIICHMBAHWS, NIPUBEICHHON B pa3gene 2. B ciydae ONEHKH «HE 3a4TeHO» O0yJaromuics
JIOJDKEH YCTPaHWTh OIMMOKHM W HETOYHOCTH CBOETO KOHCIEKTa, W CHIaTh HCIPABJICHHYIO
paboTy Ha IPOBEPKY

Koncnekr




JIns OpraHu3aliii ¥ TPOBEICHHS TMPOMEKYTOYHOH aTTECTAIlMd COCTABJISIFOTCS THIIOBBIC
KOHTPOJIbHBIE 3aJJaHHS HJTH WHBIE MaTepUAITbI, HEOOXOIMMBIE JIJISl OIICHKH 3HAHHUH, YMEHUH, HABBIKOB
U (MJIH) OTBITA JCSTEIBHOCTH, XapaKTePU3YIOIIUX dTAlbl (POPMHUPOBAHUS KOMIIETCHIIUN B TIPOIIECCe
OCBOCHHS 00pa30BaTEIBHOM MTPOrPaMMBI.

[lepedyeHb TEOPETUYECKUX BOIPOCOB W THUIIOBBIC MPAKTHUCCKUE 3aJaHUS PA3HOTO YPOBHS
CJIO)KHOCTH ISl TIPOBENICHHSI MPOMEKYTOYHOM aTTecTallii OOydYalouIrecs MOJy4YarT B Hadvaje
ceMecTpa 4epe3 JIIEKTPOHHYI HH(OpMaIMoHHO-o0pazoBarenbHyto cpeny Mpl YIIC (uunbrii
KaOMHET 00y4aromerocs).

4.1 Onucanue npoueayp NpoBeJeHNs MPOMeKYTOYHOH aTTecTauuu B popMe 3a4yeTa
1 OLICHUBAHMS Pe3yJIbTATOB 00y4YeHHUs
[Ipu mpoBeneHUM MPOMEXKYTOUHOW aTTecTalud B (GOpMe 3ayera IpenojaBaTeib MOXKET
BOCII0JIb30BaThCsl pe3yIbTaTaMy TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH B TeueHue cemectpa. C Lenbro
MCIIOJIb30BaHUsl PE3YyJIbTAaTOB TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH, IPENOAABAaTENb IOJCUUTHIBAET
CPEIHIOI0 OLIEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHLIMH 0Oydaromerocs (CymMMma OLCHOK,
MIOJIyYEHHBIX 00yUYaIOLUIUMCS], IEIUTCS HA YHUCIIO OLIEHOK).

MIxana n KPUTCPHUHA OICHUBAHUA YPOBHSA C(l)OpMHpOBaHHOCTH KOMHeTeHHHﬁ B pe3yJibTaTte
H3YYCHUS NTUCHUIIJIHHBI IPU ITPOBECICHUH leOMe)KyTO'—lHOﬁ aTreCcranmuu

B (hopMe 3a4eTa Mo pe3yJbTaTaM TeKYIero KOHTPOJIs

(0€3 10NOJHUTEIBLHOI0 ATTECTAIIMOHHOTO HCIIBITAHUSA)
CpenHss OlleHKa YPOBHS
c(hOpMHUPOBAHHOCTH KOMITCTCHITII [1Ixaa oLeHBaHUS

10 Pe3yJIbTaTaM TEKYIIeTo KOHTPOJISA
Onenka He MeHee 3,0 W HET HH  OJHOH
HEYJIOBICTBOPUTEIIFHOW  OHEHKH 10  TEKYIIeMy «3aYTCHOY
KOHTPOJIIO

Onenka wmenee 3,0 WM TOdy4eHa XOTS OBl OJHA
HEYJOBJICTBOPUTEINIbHAS OIIEHKA TI0 TEKYIIeMy KOHTPOJIO

«HEC 3a4YTCHO»

Ecmu OLICHKAa YPOBHA C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHL{I/Iﬁ o6yqa101ueroc;l HE COOTBETCTBYCT
KPpUTCPpUAM TOJIYYCHUSA 3a4Y€Ta oe3 JOIIOJIHUTCIIBHOI'O AaTTECCTAllMOHHOIO HCIIBITAHUA, TO
MNPOMECIKYTOUHAA aTTeCTAllUs MPOBOAUTCA B (I)OpMe CO6€CCI[OBaHI/IH o NEepCHYHKO TCOPECTHYCCKUX
BOITPOCOB U THUIIOBBIX MPAKTHUYCCKUX 3a71a4 UJIU B (bopMe KOMITIBIOTCPHOI'0 TCCTUPOBAHMA.

HpOMe)KYTO‘-IHaH arTecTanus B q)opMe 3a4€Ta C MMPOBCACHUEM AaTTCCTAIMOHHOI'O HCIIBITAHUA
MpOXOAUT HAa MOCICAHEM 3aHATUH 11O JUCHUIIIINHE.

Kpurtepnu u mkajibl olleHUBAHUSI KOMIIETEHIUH B pe3y/ibTaTe H3yYeHUsl JUCHHUIIJIHHbI
NpH NIPOBeIeHNHU MPOMEKYTOUHOI aTTecTauuu B (popMe 3a4eTa
(Mpu NpoBeeHUH AOTOTHUTEIbHBIX ATTECTAIIMOHHBIX HCIBITAHUSAX)

[ xansr

Kpurepun oneHnBanus
OIICHUBAHUS

OOyuarommiics MpaBUIBHO OTBETHII HA TEOPETHUYECKHE BOMPOCHL. [Toka3a oTIHdHbIe 3HAHNS
B paMKax ydeOHOro matepuasa. [IpaBHIBHO BBIIOJIHMI NpakTHYecKue 3amaHus. [lokazan
OTIIMYHBIE YMEHUS U BIIaJICHUs HABBIKAMY IIPUMEHEHHS MOJIYyYEHHBIX 3HAHUW U YMEHUH MpU
pelIeHn] 3a1a4 B paMKax ydeOHoro marepraia. OTBETHII Ha BCE IOTOJIHUTEIBHBIE BOIIPOCH
OOyyvaromuiicss ¢ HeOOJBIIMMH HETOYHOCTSMH OTBETHJI HAa TEOPETHYECKHE BOIPOCHI.
[Nokazan xopormme 3HaHHS B paMKax yueOHoro marepuana. C HEOOJIBIIMMHU HETOUHOCTSIMHU
BBINOJIHWI NpakTHueckue 3amaHus. Ilokas3anm xopomime yMeHUs U BIAJCHHS HaBbIKAMH
«3aUTEHO» NIPUMEHEHHUS TOJYYEHHbIX 3HAaHWH M YMEHHH NpH pElIeHWH 3aJad B pamKax ydeOHOro
Marepuasia. OTBeTHII Ha OOJIBUIMHCTBO JOIOJIHUTEIEHBIX BOITPOCOB

OOyy4aromuiicst ¢ CyIIECTBEHHBIMH HETOYHOCTSIMH OTBETHJI Ha TEOPETHUECKHE BOIPOCHI.
[Toxa3zas ynoBIeTBOPUTEIbHBIE 3HAHHUSA B paMKax yuebHoro marepuana. C CyIecCTBEHHBIMH
HETOYHOCTSMH BBITIOIHMII IIPaKTHYECKue 3a1anus. [lokas3an yaoBiIeTBOpUTEIbHBIE YMEHUS U
BJIAJICHUS] HABBIKAMH NPUMEHEHHUS MOJYYCHHBIX 3HAaHUM M YMEHHH NP PELICHUH 3a7ad B
paMkax ydeOHOro wmarepuana. JIOmMyCcTHaI MHOTO HETOYHOCTEH TIpH OTBETE Ha
JIOTIOJTHUTEIBHBIE BOIPOCHI




OOyuaronuiics mpyu OTBETEC HA TEOPETHYCCKUE BOMPOCHI M MPH BBIMOJHCHUU MPAKTHYCCKUX
3a/laHuil MPOJAEMOHCTPUPOBAJ HEIOCTATOUHBIM YpPOBEHb 3HAHUW M YMEHHUI MPHU pELICHUU
3amad B paMKax ydeOHOro marepwaina. [Ipm oTBeTax Ha IOIONHUTEIHHBIE BOIPOCH! OBLIO
JIOITYIIIEHO MHOKECTBO HETIPABHIIIBHBIX OTBETOB

«HE 3a4TCHO»

[Ipu mpoBeneHMM NPOMEXKYTOUHOH arrecTandd B (OpPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHUaHT TECTOBOTO 3aaHust POopMHUPYETCst U3 (DOH/IAa TECTOBBIX 3aIaHUH 110 JUCIUTUTMHE CITy9aliHbIM
obpa3om, Ho ¢ ycroBueM: 50 % 3agaHuii JOIKHBI OBITH 33IaHUSMHU OTKpBITOTO TUMA 1 50 % 3amanuit
— 3aKPBITOTO THIIA.

HIxana u KpuTEpPUM OLeHMBAHUS YPOBHS C(POPMMPOBAHHOCTH KOMIIETEHIM
NPH NPOBeIeHNH NMPOMEKYTOUHOM aTTecTanuu B popme 3avera
MO pe3yJibTaTaM KOMILIOTEPHOI0 TECTUPOBAHMS

[kana
Kpurepuu onieHuBanust
OLICHUBAHMSA
«GAUTCHOY OOyuaromuiicst BepHo oTBeTHN Ha 70 % m Oojee TECTOBBIX 3aJaHUH NPH MPOXOXKICHUU
TECTUPOBAHUS
OOyuaromnuiicss BepHO OTBEeTWI Ha 69 % UM MeHee TECTOBBIX 3aJaHUH IPHU NMPOXOXKICHHU
«HE 3a4TEHO
TECTUPOBAHUS

OOyuaronmecsi, HE 3aNIUTHUBIINE B TEYEHHE CEMECTpa pacueTHO-TpapUuecKyro padoTy,
MPEeyCMOTPEHHYIO pabodeil mporpaMMoil AMCUMIUIMHBI, JOJDKHBI, MPEXKIE YeM MOIYyYUTh
TEOPETUIECKHE BOMPOCH U MPAKTUYCCKUE 3a/IaHus, 3aUTUTh PP, 00BsICHUB pemieHue 3alaHuil u
OTBETHUB Ha BOIIPOCHI MIPENoAaBarens no TeMe padotel. Bompocs! mo TemMe paboThl BEIOMPAIOTCS U3
MepEYHs BOIIPOCOB K 3a4ETYy.

4.2 OnucaHue nMpoueayp NpoBeleHusi MPOMEKYTOUHOI aTTecTanui B (popMe IK3aMeHa
U OLlEHMBAHUS Pe3yJbTATOB 00y4eHHUs
[TpomexyTouHas arrectaus B (hopMe dK3aMeHa MMPOBOIUTCS ITyTEM YCTHOTO COOECEeIOBaHUS
o OmseraM win B popMe KOMITbIOTEPHOTO TeCTUPOBAHUSI.

[Ipn mnpoBeAcHHH TNPOMEKYTOUHOW arTecTanmmu B ¢GopMe cobeceoBaHUS OUIICTHI
COCTaBISIOTCS TAaKUM 00pa30M, YTOOBI KaXK/IbIM M3 HUX BKJIIOYAT B €05l TEOPETUUECKHE BOTIPOCHI U
MPAKTUYCCKHEC 3a/IaHu.

bunet conep:kuT 1Ba TEOPETUUECKUX BOMPOCA U TPH MPAKTHUECKUX 3a/1aHusl. TeopeTHiecKue
BOTIPOCHI BBIOMPAIOTCS M3 IEPEUHs BOMPOCOB K JIK3aMEHYy JUIsl OINCHKU 3HaHWM. [IpakThdeckue
3a/laHusl BBIOMPAIOTCA M3 TEPEYHS TUMOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHUM K dK3aMeHy (s
OILIEHKH YMEHH#) U M3 MePEUHs TUITOBBIX MPAKTHYECKHUX 3aaHUH K 9K3aMEHY (I OIIEHKH HaBBIKOB
U (MJTK) OTBITA ACSITENEHOCTH).

Pacripenesierre TeOpeTHUECKUX BOMIPOCOB U MPAKTUUYECKUX 33J]aHUH 0 IK3aMEHAIIMOHHBIM
OusieTaM HaXxOJUTCS B 3aKPBITOM JJIsl 00ydarommxcs noctymne. Pa3paboTaHHbIN KOMITJIEKT OUIETOB
(25-30 OwmeTOB) HE BBICTABIACTCS B IJIEKTPOHHYIO HH()OPMAIMOHHO-00PA30BATEIBHYIO CPEILy
HpI'VIIC, a xpanutcs Ha kadenpe-pazpaboTurke pOHIOB OIIEHOYHBIX CPEACTB.

Ha sx3amene oOyuaromuiicst 6epet OwiieT, Ijisi MOJTOTOBKM OTBETAa Ha SK3aMEHAIIMOHHBIN
ouer o0yuaroniemMycs OTBOJUTCS BpeMs B mpenenax 45 MunyT. B mporiecce oTBeTa o0yyaronierocs
Ha BOIPOCHI M 3a/IaHUs OMIIeTa, MPETO0/IaBaTe)Ib MOKET 33/1aBaTh JOMOIHUTEIILHBIC BOITPOCHI.

Kaxnpiii Bompoc/3afanue OuiieTa OILEHUBAETCS MO YeThIpexOayuIbHON cucTeme, a aalnee
BBIUUCIISICTCST CpelHee apu(PMETHYeCKOe OIEHOK, MOJYYCHHBIX 3a KaXKIbId BOIMPOC/3aJaHHE.
Cpennee apuMeTHUECKOE OLIEHOK OKPYTISETCS 10 IEeJIOTO MO MPaBHiIaM OKPYTIICHHS



Oo0pasen 3K3aMeHAIIMOHHOT0 OuJiera

20—'29— . YTBepxkaaro:
Y4EeOHBIH TOT JK3aMeHaNMOHHBIH OuteT Ne 1
3aBenyrommii kKapeapoi

10 AMCHMIUIHHE «MaTeMaTHYecKHil aHAJIN3)
«Matematuka» Upl'YIIC

1 2 cemecTp

1. Tlonsatue ¢YHKIMU HECKOJIBKHX TMepeMeHHbIX. OO0nacTe ompeneneHuss W 3HAYCHU.
I'eomerpuueckas UHTEpIIpeTalus QYHKIUH IBYX EPEMEHHBIX.

2. @ynkuonanbubie paasl. [pumepsr. Touka cxogumoct. O61acTh CXOAUMOCTH.

3. Pemnre muddepeHiraibabie ypaBHCHUS: @) (1 +e" )yy’ =e*; 6) Yy —y=x’

4. Paznoxute B pax Oypse Ha [ 2,2] dynxmuo (x)= 1, -2<x<0
| e o “l-L o<x<2’
dz
5. Beruucimre ¢ MoMoIbI0 BEIYETOB if >
z°+1

Kpurtepnu u mxajibl olleHUBAHUSI KOMIIETEHIUH B pe3y/ibTaTe H3y4YeHUsl JUCHHUIIIHHbI
NPH NPOBeleHNH MPOMEKYTOUYHOI aTTecTalnu B (popMe 3K3aMeHa

IIxanel oneHUBaHUS Kpurepuu oneHnBaHus

OOyuaronuiicst paBUILHO OTBETHII HA TEOPETUUECKUE BOMPOCKL. [Toka3an oTian4HbIe
3HAHHUS B paMKaxX y4eOHOro martepuana. [IpaBUIBHO BBITOJHUI MPAKTHYECKUE
COTIHIHOY 3aganus. [loka3an OTJIMYHBIE YMEHHS W BIAJCHUS HABBIKAMH HPUMCHCHUS
MOJYYSHHBIX 3HaHUH U YMEHUH NP PEeIICHNH 3a/a4 B paMKax yueOHOro Marepuala.
OTBCTI/IJ'I Ha BCC JONOJIHUTECIILHBIC BOIIPOCHI

OOyuaronuiicst ¢ HeOOJIBIIMMHU HETOYHOCTSIMU OTBETUJI HA TEOPETHYECKHE BOIPOCHL.
[Tokazan xopomue 3HaHHA B pamMkax ydeOHoro wmarepuasia. C HeOONBIIUMU
HETOYHOCTSAMMU BBITIOJTHWUJI TNPAKTUYCCKUE 3adaHUA. ITokazan Xopomime yMEHUA U
BII/ICHUs HAaBbIKAMU IPUMEHEHUS IIOJYYEHHBIX 3HAHUNW U YMEHUI IpU PEIICHUU
3a7a4 B paMKax yueOHoro marepuaia. OTBETHI HA OOJBIIMHCTBO JOMOIHHUTEIBHBIX
BOIPOCOB

«XOpPOoUIO»

OOyyaronuiicst ¢ CYyIIECTBEHHBIMH HETOYHOCTSAMH OTBETHJ Ha TEOPETHYECKHE
Borpockl. [lokaszan ygoBieTBOpUTEIbHBIC 3HAHHUS B paMKax yueOHoro matepuana. C
CYLIECTBEHHBIMH HETOYHOCTSMHU BBINOJHWI MpakTHYeckue 3amaHus. [lokasan
YAOBJIIETBOPUTEIIbHBIC YMCHUSA W BJIAJICHUSA HaBbIKAMU MNPUMCHCHUSA IMOJTYYCHHBIX
3HAHUI ¥ yMEHHWH NpH pelIeHHH 3a]ad B paMKax ydeOHoro marepuana. JlomycTuit
MHOI'0 HETOYHOCTEH P OTBETC HA JOIMOJTHUTEIBHBIC BOITPOCHI

«YAOBJICTBOPUTCIILHO»

OOyuaronuiicss TpU OTBETe HAa TEOPETHYECKHE BOMPOCH M MPU BBIIOJIHEHUH
MPaKTHYECKNX 3aJlaHUH TPOJIEMOHCTPUPOBAT HEJIOCTATOYHBIH YpOBEHb 3HAHWUH M
YMEHMH TIpH pelleHuH 3a7ad B pamMkax ydyeOHoro Mmarepuana. [Ipm orBerax Ha
JIOTIOJTHUTENbHBIE BOIPOCH! OBIIO JIOMTYIIEHO MHOKECTBO HENPABMIIBHBIX OTBETOB

«HCYAOBJICTBOPUTCIBHO»

[Ipu mpoBeneHMM NPOMEXKYTOUHOH arTecTanud B (OpME KOMIIBIOTEPHOTO TECTUPOBAHMS
BapHaHT TECTOBOTO 3a7aHusl GopMUpyeTcs U3 POH/IAa TECTOBBIX 3aAaHUM 110 JUCIUILIMHE CIyYaiiHbIM
o0pa3om, Ho ¢ ycioBueM: 50 % 3agaHuii TOMKHBI OBITH 3aJaHUAMU OTKpbITOTO THHA U 50 % 3a1aHuit
— 3aKpBITOTO THUIIA.

Kpurtepun u mkasna oueHnBaHUS MPOMEKYTOUYHON aTTeCTALNHA
B (hpopMe KOMIIbIOTEPHOI0 TeCTHPOBAHUSA

[1Ikaa orieHUBaHUS Kpurepun onieHnBanust
OOyuaronuiicst BepHO oTBeTHI Ha 90—100 % TEcTOBBIX 3aaHUI NPH MPOXOKACHUN
TECTUPOBAHUS

«OTJIUYHO»

OO6yuatommuiicss BepHO oTBeTHI Ha 80—89 % TecTOBBIX 3aJaHMU MPU MPOXOKICHUN

«xopomo» TECTUPOBAHUS




OOyuaronuiicst BepHo oTBeTHI Ha 70—-79 % TECTOBBIX 3a7aHUN NP NPOXOXKACHUH
TECTUPOBAHUS

OOyu4aronquiicss BepHO OTBeTWI Ha 69 % UM MEHee TECTOBBIX 3aJaHUl TIpU
MPOX0XKJCHUHN TECTUPOBAHUS

«YAOBJICTBOPUTCIILHO»

«HCYIOBJICTBOPUTECIIBHOY

OOyuaromuecs, HE 3alIMTUBIINE B TEYCHHE CEMECTpa pacueTHO-TpaduuecKkyr padoTy,
MpPEAYyCMOTPEHHYIO paboyell MmporpaMMoOM  JUCHUMIUIMHBI, JOJDKHBI, TIPEXKIE YeM B3AThb
9K3aMEHAIIMOHHBIN OwiieT, 3amuTuTh PI'P, 00BSICHUB penieHue 3aJaHuii 1 OTBETUB HA BOIPOCHI
npernoaaBaress mo TeMe padoTel. Bonpockl o Teme paboThl BBIOUPAIOTCS U3 TIEPEYHS BOMIPOCOB K
9K3aMCHY.



