OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKAa30M PEKTOpa
oT «29» Mmas 2026 r. Ne 49

b1.0.07 MaTteMaTH4YeCKHI aHAJIN3

pabouasi mporpamMma JUCIUIIIUHbI
CrennanpHOocTh/Hampasienne noarotoBku — 09.03.04 IporpamMmmHas HHKEHEPHS
Crneunanu3anus/mpoduns — PazpaboTka nporpaMMHO-HH(POPMAIIMOHHBIX CUCTEM
Kpanmudukanus BeimyckHuka — bakanaBp
®opma u cpok o0ydeHus — ouHas dopma 4 roaa
Kadenpa-pazpaborunk mporpamMmmsr — MaTemMaTnka

OO61mas TpyI0eMKOCTh B 3.¢. — 8 DopMbI IPOMEKYTOYHON ATTECTALUH
Yacos o yueoHOMY 1U1any (YII) — 288 ouHas popma oOydIeHUS:
3aueT 1 ceMecTp, IK3aMeH 2 ceMecTp

Ounasi ¢popma o0yueHust PacnpenesieHue 4acoB IUCHHUILIMHBI [0 CeEMeCTpaM
CemecTtp 1 2 Hroro
Bup 3ansaruii Yacos no YII Yacos no YII Yacos no YII

AyauTOpHasi KOHTAKTHasl

padoTa no BMAAM y4eOHbIX 68 68 136

3aHATHH/

B T.4. B ¢popme IIIT*

— JIEKIIUU 34 34 68

— TIIpaKTHYECKHUe (CEeMUHAPCKUE) 34 34 68

— 1abopaTopHbBIE

CamocrosiTesibHasi pagoTa 76 40 116

JK3aMeH 36 36
Hroro 144 144 288

HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

0x00F585A1671E22C14CEA47AE86A14054D5 ¢ 27 dpeBpanst 2026 r. no 23 masi 2027 r.Moanucs

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




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, IpoTokoa oT «20» mas 2026 r. Ne 11

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

COI'TTACOBAHO

Kadenpa « HpOopMaIimoHHBIE CHCTEMBI U 3alIUTa HHOOPMALIUNY, TPOTOKOJI 0T «20» Mas 2026 r. No
12

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. lasxko [u ap.]. M. : ACT, 2015. - 816c.
6.1.2 JlonoJHUTEIbHAS JUTEPATYPA
Kon-Bo 3k3.
Bubmmorpadudeckoe onucanme B Oubmmorexe/
OHJIANH
Cunerosckas, T. C. Hauana MmaTreMaTH4decKoro aHajimsa : yued. mocooue mo
6.1.2.1 MaTeMaTHKe ULl CTYyJeHTOB Beex criermanbHocTel / T. C. Cunerosckas, H. B. 450
Bannna. Upkyrck : UpI'VIIC, 2007. - 106¢c. ABT. ykazaH Ha 00pat. CTOpOHE THT. JI.
Toncrsix, O. /1. [Tpunoxenust nuddepeHnInanb-HOro UCHUCICHUs (yHKINH OJJHOM
6.12.2 MIEpPEeMEHHOH : y4e0. mocobne Ui caMOCTOST. pabOThI CTYIEHTOB TEXH. 475
o cnenuanbHoctelt / O. [I. Toncreix, X. H. barmyesa. Upkytck : UpI' YIIC, 2015. -
112c.
Mengenesa, U. I1. Tuddepernmanbioe ucuucieHne GyHKIUN HECKOIbKUX
6.123 MepEMEHHBIX : y4e0. MocoOue /I CTYICHTOB 3a04. OTA-HUSI BCEX CIEIUAIBLHOCTEH / 468
o M-Bo nyTteit coobmr. P®, UpkyT. roc. yH-T myTeit coobmt.. Upkyrck : UpI VIIC,
2003. - 6lc.
6.12.4 [MerpsikoBa, E. A. KpaTHble 1 kpuBONIMHEIHbIE HHTETPAJIHI : y4e0. nocodue / E. A. 474
T ITerpsikoBa, T. JI. Anekceesa. Upkytck : UpI ' YIIC, 2008. - 101c.
ITetpsikora, E. A. IloBepXHOCTHBIC HHTETpabl. BEeKTOpHBIN aHaIH3 : yueb. mocodue
6.125 M0 MaTeMaTHKe JJIs CTY/IeHTOB Beex crienpanbHocTeld / E. A. Ilerpsikosa, 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# QYHKIIHIA KOMILICKCHOTO MIEPEMEHHOTO : y4e0. 469
o mocobue / O. 1. Toncteix, B. E. ['o36erko. Upkytck : Upl' YIIC, 2008. - 135c.
6.1.3 YueOHO-MeTOAMYECKHE PA3PA0OTKH (B T. Y. 115l CAMOCTOSITEIbHOH PadoThl 00y4aIOLIUXCS)
Kon-Bo k3.
bubnuorpaduueckoe onucanue B 6ubnmorexe/
OHJIANH
BaiikoBa JI.A. MeToauueckue yKa3zaHHs 10 U3y4eHUIo Tuctuiuineel 51.0.7
MatemaTtnueckuil ananu3 o HampasieHuto noarotosku 09.03.04 ITporpamMHuas
6.1.3.1 uHKeHepus, npoduib Pazpadborka nporpaMMHO-HGOPMAIMOHHBIX cucteM / JILA. Omnnaiin
D BaiikoBa; UpkyT. roc. yH-T myTeit coobmr. — Upkyrek: UpI'YTIC, 2023. - 18 c. -
TexcT: anexkTpoHHSIL. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_69352_1398_2026_1_signed.pdf
6.2 Pecypchbl HH(pOpMaMOHHO-TEJIeKOMMYHUKAIMOHHOI ceTn «UHTepHET»
6.2.1 DJIeKTPOHHO-OHOIMOTEHAs CIicTeMa «Y HUBEpPCUTETCKast OMOIMoTeKa OHIaiiHy, https://biblioclub.ru/
6.2.2 OnexTpoHHO-6nbMoTeuHas cucrema «/3garenscTBo Jlaney, https://e.lanbook.com/
6.3 IIporpammMHoe o0ecnieyenre M1 MH(POPMANHOHHBIE CIIPABOYHbIE CHCTEMBbI
6.3.1 bazoBoe nporpaMMHoe o0ecnie4eHne
6311 Microsoft Windows Professional 10, rocymapcTBenHblidi KkoHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.1.2 g/iicrosoft Office Russian 2010, rocynapcrBeHHsIi KoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 F_oxitReadc?r, CBOOOJHO pacmpocTpaHsieMoe nporpaMmmHoe obecrieuenue http://free-software.com.ua/pdf-
T viewer/foxit-reader/
6.3.1.4 Adobe Acrobat Reader DC cBoGomgHO pacmpocTpaHsiemMoe TporpamMMHoOe oOecredeHue
T https://get.adobe.com/ru/reader/enterprise/
Aunexc. bpaysep. Ilpuxmagnoe mnporpammHoe oOecmedenne oOmero HaszHaueHus, OducHbie
6.3.1.5 MIPUII0KEHNUS, JTUIEH3NUA — CBOOOIHO paclpocTpaHseMoe MporpaMMHoOe obecriedeHne 1o Junersun BSD
License

6.3.2 Cnenuan3upoBaHHOE IPOrPaAaMMHOe o0ecreyeHne




6.3.2.1 | He npexycmotpeso

6.3.3 UHdopmainuoHHbIE CIPABOYHBIE CHCTEMbI

6.3.3.1 ‘ He npenycMoTpeHsl

6.4 IIpaBoBBIe 1 HOPMATHBHBIE TOKYMEHTBI

6.4.1 \ He npenycmoTpenst

7 OUCAHUE MATEPUAJIbHO-TEXHUYECKOI1 BA3BI,
HEOBXOJIAMOI /151 OCYIIECTBJIEHNUS YYEBHOT'O ITPOIECCA
MO JUCHMILINHE

Kopnyca A, b, B, I, /I, E UpI'YIIC nHaxoasTcs no aapecy r. Mpkyrtck, yi. UepHsleBckoro, . 15;
kopryc JI UpI'VIIC wnaxoautcs — no aapecy r. UpkyTck, yi. JlepmonTosa, a.80

Yuebnas aymuropus I'-103 ams mpoBeneHns TEKINOHHBIX U MPAKTUIECKUX 3aHATHI, Ta00paToOpHBIX padoT,
TPYIIOBBIX U HHAWBUYalIbHBIX KOHCYJIBTAIMH, KYPCOBOTO MPOSKTUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX
paboT), TEKyIIero KOHTPOJIS ¥ TPOMEXYTOUHOH aTTecTauu. OCHOBHOE 000pyIOBaHUE
CreLaIn3UpOBaHHas MeOelb.

VYuebnas aymutopust I'-207 amns mpoBeneHNs ISKINOHHBIX U MPAKTHIECKUX 3aHATHI, 1a00paToOpHBIX padoT,
TPYIIHOBBIX U HHANBUIYaIbHBIX KOHCYJIBTAINi, KypPCOBOTO IIPOCKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX
paboT), TEKyIIero KOHTPOJIS ¥ TPOMEXYTOUHOH aTTecTauu. OCHOBHOE 000pyIOBaHUE
crieaIn3upoBanHas MeOelb. [Jisl MpoBeIeHNUS 3aHATHH UMEIOTCSl YUeOHO-HArIsIAHbIE T0co0us (TUIaKaThl).

VYuebHas aymutopus ['-212 ams mpoBeneHNs ISKINOHHBIX U MPAKTHIECKUX 3aHATHI, 1a00paTopHBIX padoT,
TPYIINOBBIX U HHAWBUYaIbHBIX KOHCYJIBTAINH, KYPCOBOTO IIPOSKTHPOBAHHUS (BBITTOITHEHHUS KYPCOBBIX
paboT), TeKyIIero KOHTPOIIS U MIPOMEXYTOUHOH aTTecTaruyu. OCHOBHOE 000pYIOBaHHUE:
CrenMaIn3npoBaHHas MeOelnb. [l poBeJeHNUS 3aHATHH HMEIOTCS yIeOHO-HAINISAHbIE TOco0us (TIaKaThl).

VYuebHas aymutopus [-223 mis mpoBeZieHUs JICKIHOHHBIX U MPAKTUIECKUX 3aHATHH, 1a00paToOpHBIX padoT,
TPYIHOBBIX U HHANBUYaNbHBIX KOHCYJIbTAINi, KypCOBOTO IPOCKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOIIS M MIPOMEXYTOUHOH aTTecTaruu. OCHOBHOE 000pYIOBaHHUE:
crenMaIn3npoBadHas MeOeinb. st mpoBeJeHNS 3aHATHH HMEIOTCS yIeOHO-HAINIAHbIE TOco0us (TIaKaThl).

VYuebnHas aymutopus ['-301 ams mpoBeneHNs TEKINOHHBIX U MPAKTHIECKUX 3aHATHI, 1a00paTOpHBIX padoT,
TPYIIHOBBIX U HHAWBUYaNbHBIX KOHCYJIbTAINi, KypCOBOTO IPOCKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX

6 paboT), TEKyIIero KOHTPOIISA ¥ MIPOMEXYTOUHOH arTecTanun. OCHOBHOE 000pyIOBaHNE:
CHEUAIN3NPOBaHHas MeOelb, MyJIbTUMEINANPOEKTOP, (HOYTOYK IIEpeHOCHOH). [Jyist mpoBeAeHMS 3aHITHH
UMEIOTCS yueOHO-HarIIIHBIE TOCOOUS (TUIAaKaTHI).

VYuebnast ayauropus ['-305 uist mpoBeieHns IEKIIMOHHBIX U TPAaKTHYECKUX 3aHITHH, 1a00paTOPHBIX padoT,
TPYIIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAINH, KypPCOBOTO IIPOSKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX

7 paboT), TeKyIIero KOHTPOIIS ¥ MIPOMEXYTOUHOH aTTrecTanun. OCHOBHOE 000pY/IOBaHHE:
CreMaIN3NpOBaHHast MeOellb, MyJIbTUMEIHAIIPOEKTOP, (HOYTOYK IepeHocHOi). J{ist mpoBeaeHus 3aHsTHit
HUMEIOTCS yueOHO-HATIBIIHBIE TOCOOUS (TUIAaKaTHI).

YuebHas ayautopus I'-201 s npoBeneHNs TEKINOHHBIX U IPAKTUYECKUX 3aHATHIL, 1a00paTopHBIX padoT,
TPYIIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAINH, KypCOBOTO IIPOSKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX

8 paboT), TeKyIIero KOHTPOJISA U TPOMEXYTOUHOH arTecTaruu. OCHOBHOE 000pyIOBaHHE:
CHeMAIN3HpOBaHHasi MeOellb, MyJIbTHUMENAIPOEKTOP, 3KpaH, (HOyTOYK epeHOCHOH).
VYuebnast ayauropust J{-219 uis npoBeneHus ISKIIMOHHBIX U ITPAKTHYECKHUX 3aHATHH, 1a00paTOpHBIX padoT,
9 IPYTIIOBBIX U MHIMBHYaJIbHBIX KOHCYIbTAIIUN, KypCOBOTO MIPOEKTUPOBAHUS (BBIIOJIHEHHSI KYPCOBBIX

paboT), TeKyIIero KOHTPOIIS ¥ MIPOMEXYTOUHOH aTTrecTanunu. OCHOBHOE 000pY/IOBaHHE:
CHeMAIN3HPOBaHHas MeOeIIb.

[MTomereHust U1t CaMOCTOSITENBHON paboThl 00YUAIOIIMXCsI OCHAILEHBI KOMITBIOTEPHOW TEXHUKOH,
MOAKIIIOUYEHHOH K MH()OPMALMOHHO-TENIEKOMMYHHUKAIIMOHHOM ceTH «IHTepHeT», 1 00ecneyeHbl JOCTYIIOM B
ANEKTPOHHYI0 HH(OpMaMOHHO-00pa3oBarensHyto cpeay Upl YIIC. [TomemeHus st caMoCTOsITENbHOM

10 paboTHl 00yUarONIMXCSL:

— YUTAJIbHBIC 3aJIb;

— y4eOHbIe 32kl BEIYUCIUTENbHON Texaukn A-401, A-509, A-513, A-516, 1-501, A-503, 1-505, 1-507;

— IIOMEIIEHHS /UL XpaHeHHs ¥ Npo(rIIakTHYeCKOro o0CIyKUBaHus yueOHOro odopynoBanus — A-521

8§ METOANYECKHE YKA3AHUSA IS OBYYAIOIUXCA
1O OCBOEHHMIO JMCIIMITJIMHBI

Bun yueGHOI

eSTOBHOCTH Opranuzanus yaeOHO! AesITeNbHOCTH 00yUJatomEerocs

Jlekumst (ot matmHCKOTO «lection» — dYTeHHWE) — BHI ayJUTOPHBIX YYEOHBIX 3aHATHH.
Jlexnust: 3aknanbiBaeT OCHOBBI HAYYHBIX 3HAaHUI B CHCTEMAaTU3UPOBAHHOM, IOCIENOBATENbHOMN,
Jlexnus 0000meHHON (opMe; pacKpbIBaeT COCTOSHHE W IEPCIEKTUBBI Pa3BUTUS COOTBETCTBYOLICH
o0acTi HayKW M TEXHUKH; KOHLEHTPHUPYET BHUMaHHE OOYdYaloIIMXCsl Ha HauOoJiee CIIOKHBIX,
Y3J70BBIX BOIIPOCAX; CTUMYJIHPYET IO3HABATEIBHYIO aKTUBHOCTh 00YUaIOIIUXCSL.




Bo Bpems IEKIMOHHBIX 3aHATHH OOYYAIOMUKCA IOKEH YMETh CKOHIIEHTPHUPOBATH
BHUMaHHE Ha M3Yy4aeMbIX IpoOJIeMaX M BKIIOYMTH B pabOTy BCe BUABI MaMSTH: CIIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUraTelbHy0. 11 9TOro Bech MaTepual, u3jaraéMblii pernoiaBaTeiem,
oOydaroreMycsi HEoOXOAMMO KOHCHEKTUpOBaTh. Ha MONSIX KOHCIEKTa ClexyeT IoMedaTh
BOIPOCHI, BBIACIECHHbIE OOYdYalOIMMCSl Ui KOHCYJIbTAallMM C IIperojasaresieM. BBIBOJbI,
TIOJTyYeHHBIE B BUE POPMYJI, PEKOMEHIyeTCsl B KOHCIIEKTE TIOAYePKUBATh WM 0OBOJUTH PAMKOH,
9TOOBI JIydIle 3alOMHUHANUCH. [lOJE3HO COCTaBUTH KPAaTKAH CIPAaBOYHHUK, COJICpPIKAIIUIl
OTIpEe/IeIICHNS] BAKHEUIIINX MOHATHH Nekunu. K KakIoMy 3aHATHIO CIIeAyeT pa3odparb MaTepuat
mpensiayImel nexiun. M3ydas Marepmand 1O Y4eOHHKY FUIM KOHCIIEKTY JIEKIWH, CIIeAyeT
MIEPEXOANTH K CIEAYIOMIEMY BOIIPOCY TOIBKO B TOM CIIydae, KOTJja XOPOIIO YCBOSH IIPEIbIIyIITHA
BOTIpOC. Psi/1 BOTIPOCOB TUCIIMITIMHBEI MOXET OBITh BRIHECEH HAa CAMOCTOSITETIbHOE n3ydeHue. Takoe
3amaHue TpeOyeT OrepaTUBHOTO BHIIOTHEHNS. B KOHCTIEKTe KT HEOOXOIMMO OCTaBUTh MECTO
JUISL OCBEILEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTH BONPOCHI, TEPMHHBI, MaTepuall, KOTOPbIH
BBI3BIBAET TPYAHOCTHU, IOMETHUTH U MOMBITAThCS HAMTH OTBET B peKOMeHAyeMoll mureparype. Eciu
CaMOCTOSTENLHO HE yaaeTcst pa3o0paThesl B MaTepuaie, To He00X0auMo chopMyIMpOBaTh BOIIPOC
U 33/1aTh NIPENOAABATEII0 Ha KOHCYJIBTAINY, HA MPAKTUYECKOM 3aHITUU

IIpaktuueckoe
3aHATHE

[TpakTHyeckoe 3aHATHE — BUJ ayJUTOPHBIX yIeOHBIX 3aHATHI, IeeHaNpaBiIeHHas Gopma
OpraHM3alK y4eOHOro mpolecca, IpU peaau3alud KOTOpol oOydaromuecs Mo 3aJaHHI0 U MOJ
PYKOBOJCTBOM IIPEIOJABaTelsl BBIIOIHAIOT IpakThyeckue 3ajganus. IIpaktudeckue 3anaHus
HanpaBJeHbl Ha YyriyOleHHe HAyYHO-TECOPETHYECKUX 3HAHUW M OBIIAJICHHE OINpPEICICHHBIMU
METOaMH paboThl, B MPOLIECCE KOTOPBIX BHIPAOATHIBAIOTCS YMEHUSI U HABBIKW BBITIOJIHEHUS TEX
WIN HMHBIX y4eOHBIX JeWCcTBHMI B naHHOW cdepe Hayku. [IpakThyeckue 3aHATHS pPa3BUBAIOT
HAy4YHOE MBIIUICHUE M DPEeYb, MO3BOJIIOT MPOBEPHUTH 3HAHMS OOYYAaIOUIMXCS, BHICTYNAIOT KaK
CpeACTBa OIEPaTUBHOM 0OPATHOH CBSI3M; LENb MPAKTHUECKUX 3aHATHH — yIIIyONsATh, pacInpATh,
JICTaTN3UpPOBaTh 3HAHMSA, ITIOJydCHHBIE HA JICKIMH, B 000OIIECHHOH ¢opMe M COOelCTBOBAThH
BBIPaOOTKE HaBBIKOB MPO(ECCHOHAILHOH NEeATEIBHOCTH.

Ha mpaktudecknx 3aHATHSX MOAPOOHO paccMaTpHBAIOTCS OCHOBHBIE  BOMPOCHI
JVCIUTUIMHBI, pa30MpatoTcs OCHOBHBIE THITHI 3a7a4. K Ka)k oMy IpakTHIECKOMY 3aHATHIO CIEYeT
3apaHee CaMOCTOSITENILHO BBHITNONHUTH JOMAIIHEE 3aJaHHe W BBIYYHTb JIEKIIMOHHBIM MaTepHal K
cienytomei Teme. CUCTeMaTH4eCKOe BBINOJIHCHUE JIOMAIIHUX 3aJJlaHUH 00513aTebHO U SBIIACTCS
Ba)XHBIM (paKTOPOM, CIIOCOOCTBYIOLIMM YCIIEIIHOMY YCBOCHHUIO TUCIUIUIMHBI

CamocrosiTenbHast
pabota

OOydenne mno mucuuminHe «MaTeMaTHYeCKHi aHalu3)» MPelyCMAaTPHUBAECT AKTUBHYIO
CaMOCTOATENbHYIO paboTy oOydwatomerocs. B pasmene 4 pabouedd mporpamMMbl, KOTOPBIH
HaszbIBaeTcsl «CTPYKTypa M COAEpKaHWE IUCHMIUIMHBD), BCE Yachl CaMOCTOSATEIBHOW paboThI
pacmmcaHBl 1O TeMaM M BONpocaM, a TaKkKe yKazaHa HeoOxoaumas ydeOHas uTeparypa:
oOyyJaromuiicss n3ydaer y4eOHbI Marepuall, pa30upaeT MpUMepbl U pPEIlaeT PasHOYPOBHEBHIC
3aJaud B pPaMKax BBINOJHEHUS Kak OOIMMX [OMAIIHUX 3aJaHUM, TaKk ¥ HHIUBUIYaTbHBIX
nomamHux 3agauit (M3) u apyrux BUIOB paboT, MPeryCMOTPEHHBIX pabodel mporpamMMmoit
nucuuIuInHGL. [Ipy BBIMOJHEHMM IOMAIIHUX 3aJaHUM o0ydaromemycst cieayeT oOpaTHThCsS K
3ajJia4aM, pEIICHHBIM Ha MPEIbIYIIUX MPAKTHUECKUX 3aHATHAX, PEIICHHBIM IOMAIIHUM padoTam,
a TaKoke K MpuMepam, IPUBOIUMBIM JiIekTopoM. Ecii 3Toro OyzeT HeqoCTaTOYHO AJIsl BBIIOJIHEHHS
BCEH pabOThI MOXHO JIOTIOJIHUTEIHFHO BOCIIOJIB30BATHCS YIEOHBIMHU ITOCOOMSIMHU, IPUBEICHHBIMHU B
pasnmene 6.1 «YueOHast nureparypa». Ecimu, HecMOTps Ha M3ydeHHBIH MarepHual, 3afaHue
BBIIIOJTHATh HE YAACTCS, TO B 00A3aTEIHHOM IIOPSAKE HEOOXOAMMO IOCETHTh KOHCYJIBHTAIHIO
MIPeroAaBaTes, BEAYIIEro MPakTHIECKHUE 3aHATHSI, /WM KOHCYJIBTAIUIO JIEKTOpa.

JomamHue 3amaHus, WHAWBHIyajbHbIE JAOMAIIHHE 33JaHUS W Jpyrue paboTsl,
IIPEeIyCMOTPEHHBIE pabouel mporpaMMon JUCIUIUTHHBI JOJDKHBI OBITH BRIITOTHEHbBI 00YJIarOIIMCS
B YCTAQHOBJICHHBIC IPEIOJIaBaTEeIeM CPOKH B COOTBETCTBHUHM C TPEOOBaHMSAMH K O(GOPMIICHHIO
TEKCTOBOM M rpaduueckoil JokyMeHTaluu, chopmynupoBanHbiM B [Tonoxennn «TpeGoBaHus K
0(OPMIICHHIO TEKCTOBOM U rpaduyeckoii rokymeHTanud. HOpMOKOHTPOIIBY

Komrurekc yueOHO-MeTOUYECKNX MAaTepHajIoB 110 BCEM BHUJIAM y4eOHOH AesATeIbHOCTH, IPEIyCMOTPEHHBIM paboyeit
MIPOTPaMMO¥ AUCIMITIIMHEI (MOIYJIS), pa3MeIleH B JIEKTPOHHOW HH(opMarmoHHo-o0pazoBaTensHoi 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

. . tgx—X
1. Haiinure npenen, ucnoib3ys npasuio Jlonurans: lim———.
x>0 X —SINn X

2. C momoupio nuddepennuana HaiauTe npudamkeHHoe 3Hauenue arcsin0,49.
y t° 5
3. Temo mBmxercst mo mpsiMoil OX MO 3aKOHY X=§—2t2 +3t. Haiinmute cKOpoCTh M yCKOpEeHHE

JBHXKCHUA.

4x . ..
4. TTpoBenuTe MOTHOE UCCIIeOBaHHE QYHKIIUU Y = 2 Y mocTpoiite e€ rpaduk.
+

X2

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

. 6 9 14 21
1. UccnemyiiTe CXOAUMOCTD psiaa: @) 5 + 7z + = + >

=, (3n-2)(x—3)" |
= (n+1)2™

o 6)2 (-1’ .

2. Haiimure nHTEpBaI CXOIUMOCTH psijia

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

N

0,5
4. Beraucnute ¢ TogHoCcThIo 10 0,0001 unTerpans: a) sin36°;  6) J' _ax
o V1+x*
5. Haiinute msiTh NEpBBIX (OTJIMYHBIX OT HYJIsSI) YWICHOB Pa3lIOKEHHS B CTCIICHHOW s PEIICHUSI
1
nudepennmanbHoro ypapaenus y' = y® + x%, mpu y(0)=§.

6. @ynkuio  f (x) = % pasnoxure B psx Pyprbe mo cunycam B uutepsane (0; 7).

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

Ax)

-12-10 86 42 0 2 4 6 8 10 12X

3.2 TunoBble KOHTPOJIbHBIE 32JaHUS IJIs1 BHINOJHEHNS] KOHTPOJIBHBIX padoT
OO6pa3zer] TUTIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«DyHKIMSA 0JTHON niepeMeHHOW. OCHOBHBIE XapaKTEPUCTUKU. OCHOBHBIE 2JIEMEHTAPHBIE

GyHKITIN

[Ipenen nnurenbHOCTH KOHTPOJIA — 40 MUHYT.
[Ipennaraemoe KoanuecTBO 3a1anuil — 10 3agaHui.

1. Jna cnenyrommx ¢ynkiuit: a) y=kx+b, k>0, b=0; 6) y=sSinX yKaxuTe OCHOBHbBIC

XapaKTePHUCTHKH:
1) obnacts onpenenenus D(y);

2) obnacts 3HaueHnit E(Y);

3) 4eTHOCTb, HEUETHOCT;
4) nepuoJUYHOCTb;



5) rpaduxk.

2. T'padpuk pyukuuun f(X) =3" umeer Buj (ykaxxure OyKBYy BapHaHTa OTBETA):

Ya 7

/
¥

¥4

2) /O 0) /

3. YCTaHOBHUTH COOTBETCTBHE MEXKIY (YHKIUSIMHU M MHOXXECTBAMH, OTPEICIISIOMNMU UX 00JIACTH
ornpesencHus (B oTBeTe ykaxute napei L u R)

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

L2: f(x)=¢" R2: D(f)=(~o;0)

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

L4: R4: D(f) = (~oc; 0)

L5: R5: D(f)=(~o0; 0)(0; o)
4. O6mnacteio ompexaencaus ¢yukiuun f(X) = 3:22_+1 SIBIIICTCS. MHOXECTBO (YKaXHTE OYKBY
BapHaHTa OTBETA)
a) D(f)=(-11) 0) D(f)=(~o0;-1) U (L ) 6) D(f)=(-m;-1)
2) D(f)=(L ) 0) D(f) = (-0, =) U (-L1) (L o)
5. O6nacteio onpenenenus pyukiuu f(x) = \/5__2 ++/X—2 ABISETCS MHOXKECTBO

—~ZX

a) D(f)=(2;2.5) ) D(f)=(—0;2)
6) D(f)=[2; 2.5) 2) D(f) = (—o0; 2) U (2.5; ) 0) D(f):{2}u(g;ooj

6. O6nacteio 3Hadenui GyHkimn f (X) = X* —4X + 8 ABIAETCT MHOKECTBO
@) E(f)=(~s2) 6) E(f)=[4 ) &) E(f)=(4) 2) E(f)=(~a4] o) E(f)=(-x4)
7: ®ynkmus f(X) = ﬁ +e* +e™* ecth

a) yeTHas pyHKIHS 0) HeveTHast HYHKIHS ) GyHKIMs 0011Iero BUaa

8. YCTaHOBHUTH COOTBETCTBHE MEXIY QYHKIMSAMU U rpadukaMu GYHKIHIH (B OTBeTe yKakuTe mapbl L
uR)



R1: ‘
L1 f(x)=3" /////f’

R2:

L2: f(x)=x’

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

R4:

R5:

Yacmo 2

9. Haiinure ob6nacts onpenenenust pyakmun f (X) = 21 1 +~A+X.

10. YcTaHOBHTE YETHOCTH WJIM HEUETHOCTD (DYHKITUH:

a) f(x):sinx+x3+§; 0) f(x)=#+3x;
X

(1+x)?

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«IIpenen pyHKIMK OTHON TIEPEMEHHOM»

[Ipenen nnutenbHOCTH KOHTPOJIA — 20 MUHYT.
[IpennaraemMoe KOJIMUECTBO 3aJaHUM — 5 3aJaHUN.
Haiinure cnenyromue npeaenst:

2 _ 2_
1 0im XX o im VX Loog jm X2
x> 2x2 +3x x>1 X—-1 x>3x2 —2x—3
4. lim 2. 5.nm£1+3j.
x—>03|n5x X—> 00 X

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«HenpepbIBHOCTH PYHKITUNY

[Ipenen nnutenbHOCTH KOHTPOJIA — 20 MUHYT.
[IpennaraemMoe KOJMYECTBO 3aITaHUI — 2 3aJaHU.



x-1, x>0,
1. Uccnenyiite pyHkummo Y :{ 1 0 Ha HempeprIBHOCTh. HaliauTe Touku paspbiBa (eciau
—X-=1 X<U.

OHM UMEIOTCS) U OIPENICIIUTE UX XapaKTep.

y 1 y
2. Uccnenyiite QyHKIMIO Y =-———— Ha HempepbBHOCTh. Haiiure TOYKM paspeiBa (€CIM OHH

4+ext
UMEIOTCS) M OIIPEICIIUTE UX XapaKTep.

O0pa3zer TUIIOBOTO BapuaHTa KOHTPOJIBHOM PabOTHI
«duddepennmrpoBanne QyHKIUI OAHOMN TepeMeHHON »

[Ipenen nurenbHOCTH KOHTPOIS — 20 MUHYT.
[Ipemytaraemoe KOJIMYECTBO 3aIaHUi — 6 3aJaHUH.

[pumensst Gpopmynbl U npaBuna AudQepeHIMPOBaHNs, HANUTH TPOM3BOAHBIE Y  CIEMYHOIIMX
byHKIMA:

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

O0pa3ern TUIIOBOrO BapuaHTa KOHTPOJIbHOWU padOThI
«HeomnpeneneHHbIN UHTETpAI

[Ipenen naurensHOCTH KOHTPOIS — 30 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUMN — S 3aJaHU.

Haitngure HeonpeneneHHbIe MHTETPaIbl:

1.j o , 2. _[sin3xcosxdx; 3. J.Se””dx.
8x-1
4, Ixsinxdx; 5. Icos4xc035xdx.

O06pa3el; TUITOBOTO BapuaHTa KOHTPOJIbHOWU pabOThI
«OnpeneneHHblii 1 HeCOOCTBEHHBI MHTETPANIbI»

[Ipenen naurensHOCTH KOHTPOIS — 20 MUHYT.
[IpennaraemMoe KOIM4ECTBO 3aJaHUM — 2 3a1aHUs.

1. BeruucinuTe HecOOCTBEHHEIE HUHTErpajibl UJIX YCTAHOBUTC UX PACXOAUMOCTD:

i ~dx; 6) [,
a) .([e X )_jlxz,

2. Haiiqute minomans GUrypsl, OorpaHU4YeHHON TUHUSMU: Y = X2, y=0, x=2, x=3.

O06pa3eln TUIIOBOTO BapuaHTa KOHTPOJIbHON pabOThI
«DyHKIUN HECKOJIBKMX TIEPEMEHHBIX»

[Ipenen nUTENEHOCTH KOHTPOIS — 45 MUHYT.
[IpennaraemMoe KOJUYECTBO 3aaHUI — 6 3aTaHUH.

1. Haiigure oGmacTh onpeaeneHus GyHKIMA Z = arcsin(X+y).



2. Haifute gacTHBIEC IPON3BOIHbIE TIEPBOTO MOPsAKa GYHKIHN Z = 2X°Y +4yX+ X2,

3. Haifute gacTHBIEC IPON3BOIHBIE BTOPOTO MOpsaka QYHKIHN Z = (2+ XY + Y).
4. Haiinute Mpou3BOIHBIC HESIBHO 3aJaHHBIX (DYHKITHIA:
a) € +z2-x’y+1=0; 6) x+y—e =2,
5. HaiiiuTe skcTpeMymbl QyHKIME Z = X° + Xy + y° —3X—6Y.
6. Haiinute npon3BogHyro GyHKIUH OIS U = XyZ B Touke M (1, 0,1) no HampaBieHuio BeKTopa

OM u rpaguenT sroro monst B Touke M (X, Y, z).

OO0pa3zer] TUIIOBOTIO BapuaHTa KOHTPOJIbHOM paboThI
«KpaTHble HHTETpAIIBI»

[Ipenen gnurenbHOCTH KOHTPOJA — 30 MUHYT.
[Ipemyiaraemoe KOJIMYECTBO 3alaHUi — 3 3aJaHusl.

1. BeluuciauTe ABOMHOW WHTETpai ”(xz + y2) dxdy, D:y=0,x=2,y=x. Ilomensiire
D
MpEEbl HHTErPUPOBAHUA.

2. Vlcrionb3ys TBOMHOM MHTETpall, HAHANUTE IIoMIab (GUTYpHI, OTPAaHHYECHHON JINHUSIMH:
y=x’,y=0x=2x=3.

3. BI)I‘-II/ICJII/ITI) O6’B€M TCIa, OFpaHI/I‘IeHHOFO HOBCpXHOCT?IMI/II
x=0, y=0,z=0, y=4, x+z=3.

OO6pa3el TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
«duddepennmanpupie ypaBHEHUS [IEPBOTO MOPSIKA»

[Ipenen nurenbHOCTH KOHTPOIS — 20 MUHYT.
[Ipemyiaraemoe KOIMUECTBO 3a1aHu — 3 3aJaHUH.
Pemmure nuddepeHnmransubie ypaBHEHUs, ONIPEACTUTh TUIT U TTOPSAIOK:

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

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«IuddepennmanbHple ypaBHEHUS BBICIIUX MOPSAKOBY

[Ipenen nnutenbHOCTH KOHTPOJsA — 40 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUM — 5 3aJaHU.
Pemmute nuddepennmanbubie ypaBHEHUS, OMIPEACTUTh THIT U TOPSIOK:

1. a) y™V =x; 6) xy"=Yy';
2 y”l_2y”+2y’:O;

3. y'+3y'=3;

4. Onpenenurte BUJ YaCTHOTO PEIICHUS:

a) y'+y=4xcosx;  8) y'-y-2y=e*+e?;

5. Pemmre cucremy nuddepeHunanbHbIX YpaBHEHU:



OGpa3zelr TUTIOBOTO BapuaHTa KOHTPOJbHON PaOOThI
«Psanm»

[Ipenen IIMTENBHOCTH KOHTPOIS — 45 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aIaHUI — 6 3aJaHUA.

. >, 2n—
1. I/ICCJIGI[yI/ITe CXOOUMOCTH psaa Z >
n=1

2. VccnenyiiTe CXOMUMOCTh PSAAOB, HCIIONB3Ys pu3Haku Janambepa nim Komm:
n(n +1)
@) Z .6 Z[ — 1)

2
3. Uccnenyiite cXo0auMoCTh psijia Z 3on’
n=1 +

, UCIIOJIb3Ys IPU3HAK CPABHCHUA.

UCIIONIb3Ysl MHTETpaibHbIi npusHak Komwu.

4. Uccnenyiite CXOAUMOCTD psijia 2 D" ( 2N _1] :
s 5n+3

X J—
5. HaiinuTe 061acTh CXOIUMOCTH psiaa Z ( )
~ n’
2, 0<x<1
6. P o =< .
aznoxure B pag Pypwe 1o cunycam gynkuuio f(x) { 1 lex<3

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«Teopus HyHKIHIA KOMITIEKCHOTO TIEPEMEHHOT0Y

[Ipenen naurensHOCTH KOHTPOIS — 40 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUM — S 3aJaHU.
1.BI)I$ICHI/ITC, ABJIACTCA JIM CICAYIOIUC (1)yHKIII/II/I AHAJIUTUYCCKUM, U HaﬁHHTC ITPOU3BOAHLIC B
cITydae TIOOKHUTeNbHOro oTBeTa: a) f(2)=2"-17; o) f(2)= |z|2 .
2.BoccTanoBute aHanmMTHYEeCKyr0 (YHKIMIO, €ClIM 3aJaHa ee JCMCTBUTENbHAs YacTh
ux,y)=x+y.
COS Z

3.0npenenute TUN 0COOBIX Touek GpyHkuuu f(z) =——.
z

o Z2+2
4.Havinute BorueTsl pyHkiuu f(z) = —————— B M30JIMPOBAHHBIX OCOOBIX TOYKAX.
z

sinz
5.Breruncnure —-— dz
o-aij1 2 +16z

3.3 TunoBbie KOHTPOJIbHBIC 3a/IaHUsl HA TUKTAHT I10 q)opMy.naM
Huxe IMPUBCACHBI O6p8.3LU:>I TUIIOBBIX BApUAHTOB 3aJJaHUi JJIS BBINOJIHEHUS IUKTAHTOB IIO

dbopmynam.
OO6pa3el THIOBOTO BapuaHTa JUKTaHTa MO GopMyiaM
«Tabnuiia mpou3BOTHBIX OCHOBHBIX DJIEMEHTAPHBIX ()YHKITHII

[Ipenen nUTENbHOCTH KOHTPOJIS — 7 MUHYT.
[Ipennaraemoe koauvecTBo 3ananmii — 13.
Sanumute GOPMYIIBI TSI HAXOXKICHHSI IIPOU3BOIHBIX CIICTYIOMNX QYHKIHH, T/1e U = U(X) :

1 @u*)=..
2 (@") =...
3(")=..



4 (log,u) =...

5 (Inu)'=...

6 (sinu) =...

7 (cosu)' =...

8 (arcsinu)’' =...
9 (arccosu)' =...
10 (tgu)' =....

11 (arctgu)’' =....
12 (ctgu)' =.....
13 (arcctgu)' =...

OO6pazel TUIIOBOTO BapuaHTa JUKTaHTa 1Mo GopMyiaM
«Tabnuiia HTErpayioB OCHOBHBIX AJIEMEHTAPHBIX (YHKIHII»

[Ipenen nUTENBHOCTH KOHTPOJISA — 7 MUHYT.
[Ipennaraemoe komu4ecTBo 3aganmii — 13.
Sanumute GOPMYIIBI TSI HAXOKICHHUSI HHTETPAIOB CICAYIONTNX (DYHKITUI:

1_[x”’ dx=...
dx
2j7=...
:%_[eX dx=...
4Icosxdx=...
SIsinxdx=...

dx

0 Icoszx T
dx

! J.sinzx —

8IL:...

3.4 TunoBble KOHTPOJIbHBIE 32JaHUS LISl pellieHUs1 Pa3HOYPOBHEBBIX 3a/1a4 (3aJaHU)
KoHTponbHble BapuaHThl 3aJlaHUM  pa3MelIeHbl B  JJIEKTPOHHOM MHGOPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctynHo#t o0yyatroremMycst 4epe3 ero JHYHbIN KaOuHEeT.
Huxe npuBeneHsl oOpasibl TUMOBBIX BAapUAHTOB 3aJaHUM JI PEIICHHS Pa3HOYPOBHEBBIX
3az1ad.

OO6paser 3ajaHuil 1715 pelIeHs] pa3HOYPOBHEBBIX 3aa4
«IIpenensn»
Haitnure npenensr:



2 _ . 2_ _ . 3
1. |im%; 2. ||mx3;30; 3. ||mM;
x>-1 2% +3x+1 x>5 X" +125 x>0 X3 _3X+2
. 2XE—Tx+1 i : _
2. lim=————; 5. lim——>*1 . 6. Ilmi;
x>0 X° +4X° -3 x>0 x° —5x* 4+ 4x =4 \[6X+1-5
3 6X 2 2
. X =27 . - . _
7. lim ; 8, Ilm(3 4Xj ; 9. ljm 805 X—C0S" 2X.
X—3 3X—X X—>00 2—X x—0 X

OO6pa3er 3a1aHuii ISl peIIeHUs Pa3HOYPOBHEBBIX 3a1a4
«beckoHeuHO Mambie (PYHKIIUM

Cpasuute GeckoneuHo manbie f (X)=1-c0s6x u ¢(X)=xsin3x

Jokaxmwure, 9to SIN5X+SiN X ~6X mpu X —0.
Belunciure mpenesnbl ¢ MOMOIIBIO MPHUHIMIA 3aMEHBI DKBHBAJIEHTHBIX OECKOHEYHO MaJbIX

byHKIMI:

2

X
. in 2 . arctg — . 3 2y . sin2x _ 4sinx
LM XA X fime 2 3 fim X X2 e

x—0 thZX x—0 In2 (l_xj ' x—1 sin(x_]_) Xx—0 tgx

_ > . x4
5. lim %-ctgzl; 6. Iimw; 7 lim—L . [T
X x>7  sin® X =0 JY1+2x -1 X2 tg(ln Xj

X—0 X

2

OO6pasern 3a1aHuil 75 pelIeHUs] pa3HOYPOBHEBBIX 3a7a4
«HempepbIBHOCTH U TOYKU Pa3pbIBa QYHKITHI
3

Wccnenyiite HenpepsiBHOCTs (yHkimmu f(X)=73"X B Toukax X, =0, X, =3. Vcranosure
xapakTep pa3psiBoB. [TocTpoiite rpaduxk.

Haiinute obnacte onpeneneHus pyHKIUH, yCTAHOBUTE XapaKTep pa3pbIBOB:

) 100=2 5 -t

cos— 1-7%X=2
X

Jloonpenenute ynxumio f(X) = (1+2x)** npu Xx=0 10 HempepbIBHOIA.

Hccnenyiite Ha HEMPepBIBHOCT (QYHKIINIO, TOCTPOHTE Tpaduk:

X-1, | x[>1 4.3, x<0
a) f(x)=43x, -1<x<0; &) f(X)={2+x, 0<x<3.
In x 0<x<1 5, X>3

OO6pasern 3a1aHuil A5 pelIeHNs] pa3HOYPOBHEBBIX 3a7a4
«uddepennupoBanmne GyHKIINUNA OTHOU TEPEMEHHON

HaiinuTe npousBoaHbIE CAeAYIONNX QYHKIUNI:

1.1 y=x41-%°.

12 y= 45sin 3X

er

1.3 y =arctge .



2/5
1.4y :(x5 +2x-3x° —EJ :
X

1.5 y=(5x+2)°.
16 y=

"y _n
cos 5x’ y(3)
1.7 y =3In*(2x+sin?3x) .
1l8 y:(eCOS §X+3)2l

1.9 y:(X2—3) X2—3.
1.10 y=e?*(cos3t+2sin3t),y'(0)—?

2. HailiguTe npon3BOIHBIC YKA3aHHBIX TOPSIKOB SIBHO 3aJaHHBIX ()YHKIIHIA:

a) y=x-2x+7x-1, yV ; 6) y=e*(x*-5), y"; ) y=cos5x, y".
3. Haiiaure mpou3BoHbIE YKAa3aHHBIX MOPSIKOB MMAPAMETPUIECKU 33aHHBIX (YHKIIHNI:

2t _ 43
n". y - t + 5t [/
) =it + ¥ 6){X:3t—2t2 RS
4. Haiiaure mpou3BOJHBIC YKA3aHHBIX MOPSIKOB HESIBHO 3aJaHHBIX (DYHKIUI:
a) 7x3+3y?-15=0, y"; 6) 2 +e¥ =3xy, Y.

OO0pazern 3a1aHui 715 peLIEHUs] pa3HOYPOBHEBBIX 3ajau
«HemocpencTBeHHOE HHTETPUPOBAHUE)

Breraucnute HHTCIpaJibl:

x® —4x° +3x -5y dx
. dx ; S
1-[ X X 8. J.5“ 15-[sin2xcoszx’
dx V4
. | iy [tg| Z-3x |ox:
2J.x +4° ) Jcosz(x/Z)’ 16]9(3 Xj %

2 —3ctg?x
17.]—g

— dX;
SIn“ X

d dx
3.jx2)i1; 10.Im;

dx dx dx .
ey ”'Im ’ 18'1\/;0082\/;’
1 _[2 3tg? x X: 19.‘[\/1—Xlnxdxi

5.jcos(1—2x)dx;

sin? x
G.I(4+3x)7dx; 13.j cosx+sinx)2dx; zo.sze‘xsdx.
2
| 3/5x—2dx: . dx:
7. [¥x=20x; 14Ix2+1 X:

OO6pa3err 3a1anuii ISl peIIeHUs Pa3HOYPOBHEBBIX 3a1a4
«HTErprpOBaHNE BCEMH METOJAMU

1. BeinonHuTe HHTETPUPOBAHUE BBIPAXKEHUMN, COJEPKAIINX KBAJIPaTHBIN TPEXUJICH:

dx _ 3x-7 ) 3 2X
1Ij;§f§?fj?’ Z'IZ;______dX’ 3. J

2_5x+3 3x+



2. BbINOJIHUTE UHTErPUPOBAHUE TI0 YaCTAM

1. Ix3e‘xdx : 2. fxg’ In xdx ; 3. Iarcsin 5x dx .
3. BeInosiHuTe HHTETPUPOBAHUE PAIIMOHAIBHBIX IPOOEH:
- 5x* +9x° —1
L[l 2 [Z 2 ik, 3 [
4x° —4x+5 X“(5x+1) (x2+81)(9—x2)

4. BbINOJTHUTE UHTETPUPOBAHUE HEKOTOPBIX UPPALIMOHAIBHOCTEM:

dx dx x3dx
1. j - 2. [———; 3. [— .
x\/Zax -X Jax? +8x+13
5. BeInonHUTE MHTETPUPOBAHUE TPUTOHOMETPpUUYECKUX AU HepeHIInaIoB:

o | . _ dx
1. jcos 2xsin° 2xdx : 2. J.tg (1—X)dX, 3. -|‘(2+sinX)COSX'

OO6pasern 3a1aHuil A5 pelIeHUs] pa3HOYPOBHEBBIX 3a7a4
«OnpeneneHHbIN HHTETPaI U €T0 MPUITOKESHHS

1. Beiuucnure miomaip 0CKoN GUIrypbl, OrpaHUYEHHOMN JIMHUSAMU:
2

X
a) x> +y° =8, y:?; 6) X =42 cos’t, y =24/25sin’t, x =2 (x> 2); 6) p=1+cosg.
2. Haiinure nyimHy yTy KPUBOW:
a) y=Incosx, OSXS%; 6) x=8at’, y=3a(2t’—t*),y>0; 6) p=ap,0<p<27,a>0.
3. Boruncnure ob6bem Tena, 0Opa3oBaHHOTO BpalIEHWEM BOKPYT ocd OX IUIOCKOW (urypsl,
OTpaHMYEHHON TMHUAME Y = —X° +5X—6, y =0.

4. Beruuciaure HeCOOCTBEHHEIS HUHTCrpaJibl UJIA HCCHeﬂYﬁTe nx CXOI[I/IMOCTL'

dx ) x-1, Te . sin® x
s ol ges Al o] e

OOpa3zern 3a1aHu U1 pELIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«DYHKIIUU HECKOJIBKUX TTEPEMEHHBIX »

1. Haiigute obnacTs onpenenenust GyHKIUu Z = sz — y2 —4 . Cnenaiite 4yepTex.
2
2. OmpenenuTe u MOCTPONTE JTMHUH YPOBHS QYHKIIUU Z = —.

y
3
3. [ana ¢pyHkums z = y— . Iokaxwure, uto X’ 2 02 _ Xyg +y?=0.
3x+arcsin xy OX oy

4. HaiimuTe SKCTpeMyMBl GYHKIIMH Z = X\/Y —X° —y* +3.

5. Haiigure skcTpeMyMbl yHKIMH Z = €” TIpH YCIOBHH, 9TO X+ Y =6.

6. Haiinure Hambonbllee ¥ HaMMeHbIee 3HadeHHs QYHKIMH Z =X +Y>—3Xy B 3aMKHyTOii
obmactn 0<x<2, —1<y<2.

7. Haiinute npubmmxenHoe 3HaueHne GyHKIMK Z = 3X° — Xy + X+ Yy B Touke 4 (1.06, 2.92).

8. Haitnute grad z u npoussognyto B Touke A(-2;4) 10 HanpaBiaeHHIo BekTopa @ = (1;-4), ecu
Z=4x*+1-y* +x+3xy.

9. HaiinuTe yacTHBIE TPOU3BOIHBIE TIEPBOTO MOPSAKA, €CIIU
a) 2°y+xe’ +zarcsin yx =1;



6) z=2u*—Jv, u=sinx+y, v=\/§+arcctgx.

O0pa3zer 3a1aHuii U1 pELICHUsT Pa3HOYPOBHEBBIX 3a/1a4
«/IBOITHOM MHTETpaI»

/4 v

1 _
1. BelumciuTe NOBTOPHBINA HHTErpan | dX | (cos® x +sin® y)dy .
0o 0

0 4+y?
2. V3MeHuTE MOPSIIOK HHTETPUPOBAHMS _[dy j f(x,y)dx.
-2 —2-y

3. llepeiins k MOMSPHBIM KOOPAMHATAM, BHIYHCIUTE ”«/xz + y?dxdy , rne obnacts D orpanuuena
D

KapIuoujaou I = a(l— CcoS (p) .
4. BpumucnauTe ¢ MOMOIIBIO ABOMHOTO WHTErpaja IUIOMAab (HUrypbl, OTPAaHHYCHHOW JIMHUSIMHU
y=x>, y=4x*,y=4.
OO0pazern 3a1aHul 715 peLICHUs] pa3HOYPOBHEBBIX 3a7a4
«nddepeHnnanbHpie ypaBHEHHUS TIEPBOTO MOPSIIKAY»

IIpouHTETrpUpYHTE CIEAYIOINE YPABHEHUS U, I'I€ YKa3aHO, pemuTe 3a1aqdy Kommu:
1) 2xdx—2ydy = x*ydy — 2xy?dx;
2) Xy =2X°+yi+y;

3y—2x+1
'=———,y(0)=1;
3X+3 v

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

6) xy'sinl+x= ysinX;
X X

7) (1-e)yy' =¢€",y(0)=1.

3)

OO0pazern 3a1aHul 715 peLIeHHs] pa3HOYPOBHEBBIX 3a7a4
«IuddepennmanbHple ypaBHEHUS BBICIIUX MOPSAKOBY

ITponHTEerpupyiiTe Creayolme ypaBHEHN U, TIe yKa3aHo, pemuTe 3anady Kommu:

1. y”’:COSZx , y(%j:]_’ y’(%j:yn(%j:o

2. X'y +x%y =1.

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

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

5. y’y"+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%*;



6.7 y"+2y +5y = Xsin X+COSX;
6.8 y" —6y"+9y"=3x-1;
6.9 y'—y=4x.

OOpa3zern 3a1aHuii U1 PELICHUs] Pa3HOYPOBHEBBIX 3a/1a4
«Teopus GyHKINN KOMIUIEKCHOT'O IEPEMEHHOT0»

1. H300pa3ute 00acTh, 3aJ]JaHHYI0 HEPABEHCTBAMU: |Z —]4 <1 |Z +1| >2.

JIoKaXMTe aHATUTHYHOCTE QYHKIMU W = 2° —iZ + M HaliuTe ee MPOM3BOAHYIO.

3. BoccraHoBUTE aHATUTHYECKYIO B OKpecTHOCTH Touku Z= 0 ¢dyukuuio f(z) mo ussectHoit
MHUMO#T gactu V(X, y) =€e"(ycosy + Xsin y) u 3nauenuto f(0)=0.

sinz

4. Hcnonb3ys HHTETpaiIbHYIO popmyity Komm, BeraucInTe nHTErpasi mT dz, L: |z| =2.
L, _7
2

dz R
5. Hcnonb3ys TeopeMy O BbIYETaX, BBIUUCIUTE HHTETPAT m , Lrz=i+—=¢e".
3 2
(2 +2)(2° +4) 2

3.5 TunoBbIe KOHTPOJILHBIE 3aIaHUS VIS HAMUCAHUS KOHCIEKTA
KoHTponbHBIE BapWaHThl 3aJaHUW  BBUIOKEHBI B  DJIEKTPOHHOW  HH(OPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUIHbIIH KaOUHET.
Hwxe npuBeieH o0pasell TUIIOBLIX BAPUAHTOB 3a/IaHUH [Tl HATTMCAHUSI KOHCIICKTOB.

Koucnekr o teme
«OCHOBHBIC AJIEMEHTapHBIC (QYHKITUH, HX TPApUKH U CBOWCTBa»
Bomnpocsr:
1) OcHOBHBIE XapaKTEPUCTHKH (PYHKIMU: OOJACTH OMpPENETCHUsS W 3HAUYCHUM, YETHOCTD,
HEYETHOCTb; MEPUOINIHOCTH; TpaduK PyHKINU.

2) Crenennast pynkims Y = X", n € R, eé cBoiicTaa.
3) MokazarensHas Gpyuknus Y =a*,a>0,a=1, eé cBoiicTBa.
4) Jlorapudpmuueckas pynkuust y =log, X, a>0, a #1, e¢ coiicTsa.

5) Tpuronomerpudeckne Gynkimu Y =SiNX, y=cosx, Y=10X, ¥ =Clg X, ux cpoiicraa.
6) OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH, UX CBONCTBA.
7) Meton cnBuroB u aedopMaruii.

VYuebHas nuteparypa:

1. ITucemennsiit J1.T., KoHcnekT nexiuii mo BeIcIIel MareMaTuke, yaeOHoe nmocodue, M.: Alipuc
mpecc, 2013.

2. banuna H.B., Cunerosckas T.C., Hagama maTemaruueckoro anamuza: yude0. mocoOwue,
Npkyrck: UpI'VIIC, 2007.

Koncnekr o Teme
«[TpunoxeHust onpeaeaIeHHOr0 HHTErpaiay
Bomnpocsr:
1) OmnpeneneHHBII WHTErpal W €ro OCHOBHBIE CBOWCTBA. ['eoMeTpHUYECKHil CMBICI
ONPEAEIEHHOTO UHTETpAaa.
2) Beruncnenue AMHBI AyTH JIWHAH.
3) Beruncienue miomaan miockoi GUrypel.
4) Beruncnenve oobeMa Telia BpalieHus.



YuebHas nuTeparypa:

1. ITucemennsiit J1.T., KoHcnekT nexiuii mo BeICIIEH MareMaTuke, yaeOHoe mocooue, M.: Alipuc
npecc, 2013.

2. bosipkuna I'. TI. UaTerpanpHoe ucuncieHne GyHKIMA OJHOW MEPEeMEHHOM: yueb. mocodue,
Upkytck: UpI'YIIC, 2003.

KoHncnekT no teme
«IIpunoxeHus ABOMHOrO UHTETpaIa
Bomnpocksr:
1) JIBoliHO# MHTErpa: ONpeNEIeHHE, CBOICTBA, BHIYUCICHHE.
2) JIBoiiHO# MHTETpas B MOJSAPHBIX KOOPAUHATAX.
3) Boluucienue miomniaam miockoi o0aacTH.
4) Boluncnenue o0bemMa HUIMHAPUIECKOTO Tea.
5) Berunciienue Macchl MJIaCTUHBI.
6) Haxoxxenue KoopAMHAT IIEHTPa Macc MIaCTUHBI.
7) HaxosxxieHrue MOMEHTOB UHEPIIUHU TUTACTHHBI.

YueOHas nuteparypa:

1. ITucemennniit JI.T., KoHCTIeKT IeKIuii 110 BICIIEH MaTeMaTHKe, yueOHoe rmocodue, M.: Aiipuc
npecc, 2013.

2. llerpsikoBa E. A., AnekceeBa T. JI., KpaTHbie 1 KpuBOJIMHEIHBIE HHTETpaANIBL: y4ueh. mocooue,
Wpkyrck: UpI'VIIC, 2008.

KoHcnekr no teme
«MeTozpl penIeHust CHCTEM OOBIKHOBEHHBIX AU (HepeHINAIBHBIX YpaBHEHUI»

Bompocsr:
1) Onpenenenue cucremsl qudhepeHIHATLHBIX ypaBHeHNH. HauansHbie yenoBus, 3aaada Ko,

2) OO1iee 1 yaCTHOE peleHus CucTeMbl TU(depeHINaTbHBIX YPaBHEHUH.

3) Hopmanbnas cucrema auddepeHnanbHbiX ypaBHeHUN. TeopeMa CyliecTBOBaHUS H
€IMHCTBEHHOCTH peleHus 3a1auu Komm.

4) Pemenne cuUCTEeMBl JHMHEHHBIX OJHOPOAHBIX W HEOJHOPOIHBIX YpPaBHEHUH METOIOM

UCKIIFOUYCHUS.
5) Periennie crucTeMbl JTMHEHHBIX OJHOPOIHBIX YPaBHEHUH METOIOM Diijepa.

VYyebHast nuTeparypa:

1. [ucemennsii 1. T., KoHcnieKT JIeKIuii MO BHICIICH MaTeMaTuke, yaeoHoe mocodue, M.: Aiipuc
npecc, 2013.

2. banuna H.B., I'o36enko B.E., Cucremsl nuddepeHuanbHbIX ypaBHEHUN U yCTOMUHUBOCTD X
peeHuii: yue0. mocodue 1o qucuuIuiHe «MaTemaTukay Ui CTyIEHTOB BCEX CIEIMabHOCTEH,

Npxkyrek: UpI'VIIC, 2009.

3. UepnsieBa T. H., Mensenesa U. I1., O6sikHOBEeHHBIE AU depeHInanbHble ypaBHEHUS: yueO.
nocobue, Upkyrck: UpI'VIIC, 2003.

3.6 TunoBbie KOHTPOJILHBIE 3aJaHUS /ISl IPOBeIeHUsI TECTUPOBAHUS

@OHJ| TECTOBBIX 33JaHUN 110 JUCLMIUIMHE COAEPKUT TECTOBBIE 3aJaHUs, PAaCIIpEIEICHHBIE 10
paszziesiaM ¥ TeMaM, C YKa3aHUEM MX KOJIMYEeCTBa U TUIIA.

Hcnons3yembie TUIIBI TECTOBBIX 3ananuit (T3):

T3 ortkpeitoro tuma (OT3), TO ecTh € KOHCTPYHPYEMbIM OTBeTOM: T3 ¢ KpaTKum
pernamenTupyeMeiM oTBeToM (T3 nomomuenus); T3 cBOOOAHOrO M3IOKEHUS (C pa3BEPHYTHIM
OTBETOM B IIPOU3BOJILHOMU (hopMme);

T3 3akpeitoro Tuna (3T3): T3 ¢ BEIOOPOM OAHOTO MJIM HECKOJIBKUX MPABUIBHBIX OTBETOB; 13
Ha YCTaHOBJIEHUE COOTBETCTBUS; 13 Ha yCTaHOBJIEHUE MPABUIBLHON MOCIIEA0BATENbHOCTH;



T3 B dopme Keiica, MPEACTABISAIONIETO COOOW KOPOTKOE W TOYHOE H3JIOKECHHE 3a7add
(cuTyanum) ¢ KOHKPETHBIMU HU(PPAMH ¥ JaHHBIMH; MOXET COJCPIKATh ONPEIEIICHHOE KOJINYECTBO
T3 OTKPBITOrO M 3aKPBITOTO TUIIOB.

Crpykrypa (hoHaa TECTOBBIX 3aJaHUN MO TUCIUIUINHE

Konngectso
HHukarop XapaKkTepucTHKa | TECTOBBIX
JOCTHKCHUS Tema B cootBercTBuu ¢ PITJI/PIIII P P .
KOMIIETEHILIUHN 3 38 JlaHHH,
5 Tuns! T3
Pasgen 1. BBegenue B MaTeMaTHYCCKUI aHAJIN3
OIIK-1.1 Oynkiusa. Crioco6s! 3ananus GpyHkwit. OCHOBHBIE
24 -0OT3
OIIK-1.2 xapakTepucTukH GyHKIMHA. OCHOBHEIC AIEMEHTapHbIC ()YHKITHH, 3HaHne
N 45 -3T3
OIIK-1.3 uXx cBoiicTBa u rpaduku. CioxHas u oOpaTHas GyHKIHH.
OIK-1.1 IIpenen nepemenHoii BenuuuHbl. CBolicTBa npezaenos. Ipenen Snanme 28 —OT3
OIMK-1.2 ¢dynakimu. OCHOBHEIE TEOpPEMEI 0 nipenenax. OTHOCTOPOHHUE 12 -3T3
OHK-1:3 npenensl. MaTeMaTH4ecKie HeOIpeIeICHHOCTH. 3aMedaTellbHbIe VaeHie 4_3T3
npenensl. beckoHeuHo Manble QyHKINN
3HaHue 13 -3T3
HenpepsIBHOCTE QyHKIIMHK B TOUYKE U HA OTpe3Ke. OTHOCTOPOHHSIA
o . Ymenue 18 - 3T3
OIlK-1.1 HETIPEPHIBHOCTH. HenpeprIBHOCTE CIIOKHON M 00paTHOW (QyHKINH.
N HaBbik 1 (uin)
OIIK-1.2 HemnpepbiBHOCTB 251eMeHTapHbIX QyHKIMH. Touku paspbiBa
OIIK-1.3 ¢ynkuyy, ux kiaccudukanys. CoiicTBa GpyHKUNI HENPEPHIBHBIX OTIT 10-OT3
N IEATETLHOCTH/
Ha oTpe3ke (Teopemsl Komm u Beitepimrpacca) .
JielicTBHE
> 154
Hroro no pazgeay 1 | 62 -0T3
92 -313
Pazgen 2. luddepeHunaibHoe ucuncaeHne GyHKIMIA 0HOM epeMeHHOoi
[IpousBoaHast GyHKIUH, €€ TEOMETPUICCKUI N MEXaHIMUECKHI
4-0T3
cmbici. uddepennupyemocts Gpynkunu. [Ipasuna 3HaHHE
OTK-1.1 muddepenunposanus Gpynkuuii. [Ipoussoanas oopaTHOi 32313
OHK-l.Z ¢ynkuun. [IponsBoaHas cinoxHOM QyHKUMK. Berunciienne
OHK-1.3 MPOU3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIH.

' Juddepennnpopanie HESIBHO U ApaMETPUUECKH 33/1aHHBIX 10 —OT3
¢byukuuit. Juddepenunan GyHKINH, €T0 TEOMETPUUECKUN CMBICI. Ymenne 39 _3T3
WuBapuanTHOCTH hopMbl muddepennmana nepBoro nopsaka
[TpousBonHbIie U muddepeHImansl BEICINX TOpsakoB. OCHOBHbIE

OIlK-1.1 TeopeMbl tudpepeHnmaipHoro ncuncienus (dGepma, Poms,
OIlK-1.2 Jlarpanxa, Komm). [Tpasumo Jlommurans. @opmymna Teiinopa ¢ Ymenne 6 -3T3
OIIK-1.3 OCTaTOYHBIM WICHOM B opme Jlarpamxka. Y cioBus
MOHOTOHHOCTH (PyHKIIHH
10-0T3
3HaHue
OKcTpeMyMbl (QYHKIIUH, HEOOXOJMMOE M JJOCTATOUYHBIE YCIOBHUS 17313
OIK-1.1 PEMYMBI QYHICLIH, A A Y : Vvenne 70-0T3
HccnenoBanue BoIyKinocTH rpaduka GyHKIud. Touky neperuoda.
OIIK-1.2 Hagwik u (vwim)
AcumnToTsl. O0mmas cxema ncciue0BaHus GYHKIUN 1
OIIK-1.3 OTIBIT
MOCTPOEHHE ee rpaduKa 10-0T3
JiesITeNIbHOCTH/
nefcTBre
> 198
Htoro mo pazaeny 2 | 104 - OT3
94 -313
Pa3gen 3. UnTerpajbHoe HcuncjieHne GyHKIUI 0JHOM NepeMeHHOM
IlepBooOpasnas. HeonpenenenHslil nHTErpa, ero CBONCTBA. 35 -0T3
OIIK-1.1 Tabnuua MHTErpajIoB. 3aMeHa IIEPEMEHHOM IIPU HHTETPUPOBAHNUH. 3uanue 10 -3T3
OIIK-1.2 Murerpuposanue 1o yactsM. HTErpupoBaHue panuoHalIbHbIX
OIIK-1.3 npobeii. IHTerpiupoBaHre HEKOTOPBIX UPPALIHOHAIBHBIX U VMeHHe 55 -0T3
TPUTOHOMETPUYECKHX BBIPAKCHUH 107 -3T3
OIIK-1.1 OnpeneneHHbIA HHTErpal, ero cBoiictBa. @opmyrna HeroToHa- 3HaHue 7-3T3
OIIK-1.2 JleiiOHnna, ee IpUMEHEHHE T BEIYUCICHHS OTIPEIEIeHHOTO Ymenue 16 -OT3




OIIK-1.3

uHTErpana. [ eoMeTpudeckne u MeXaHHUECKUE MTPHII0KCHHUS

HaBbik u (1in)

OIIpe/IeTICHHOTO NHTErpaja OTIBIT 10 -0T3
nesTeapHocTH/
IEeUCTBUE
> 240
Hroro mo pazneay 3 | 116 - OT3
124 -3T13
Paznen 4. luddepennuabHoe H HHTErpaJbHOE HCUHCTEeHUS (PYHKIHH HECKOJIbKHX
nepeMeHHbIX
OyHKIMU HECKONBKUX NepeMeHHBIX. [Ipesen 1 HenpephIBHOCTh 4-0T3
OIlK-1.1 YacTHbIe TIPOM3BO/IHBIE, KX T€OMETPUYECKHI CMBICIL. 3Hanne 5_3T3
OIlK-1.2 Juddepennuan, ero reoMeTprIeCKuil cMbICI. YacTHbIe
OIIK-1.3 MPOU3BOHBIE BHICIINX NOPsAKOB. HesBHO 3aaHHBIE (QYHKIMH, VMeHHe 18 -0T3
ux auddepeHnrpoBanme 27 -3T3
HpOI/ISBO,I[HaiI o HanpasieHuto. ['pagrent. CBS3b rpagueHTa U Hapbik u (1)
OIlK-1.1 MPOM3BOTHON 110 HarpaBieHH0. CKaJIsIpHOE T0JIe. DKCTPEMYMBI
OIIK-1.2 (yHKIIMM HECKOJIbKHX NepeMeHHbIX. HeoOxoaumoe ycioBne OmbIT 10 -0T3
OIIK-1.3 aKcTpeMyMa. JlocTaTouHOe YCIIOBUE SKCTpEMyMa. Y CIIOBHBIH HGZZ(;IJI(:I;P;(I)/I(;TH/
9KCTPEMYM
YMmenue 10 -3T3
OIIK-1.1 JIBoitHO# uHTETpal, ero cBoicTBa. CBeJIeHHE TBOIHOTO fIHTeraIIa HaBhix 1 (s1H)
OIIK-1.2 K IOBTOPHOMY. 3aMeHa NepeMeHHbIX. [IpuioskeHust JBOHHOTO OLEIT
OIIK-1.3 WHTETrpaia 15-0T3
nesTeabHoCTH/
IEUCTBUE
> 89
Hroro mo pazneny 4 | 47-0T3
42 -3T13
Pasnea 5. O0bIkHOBeHHBbIE AH(pPepeHIuATIbHbIC yPABHEHUSI
Juddepennnanbabie ypaBHEHHUs IepBOro nopsiaka. 3aaada Kommu. 57 — OT3
OIlK-1.1 Teopema CylIECTBOBAHMS U €IANHCTBEHHOCTH PEIICHUS 3a/1a4H 3Hanue 10 — 3T3
OIIK-1.2 Komu. YpaBHeHUs ¢ pa3eIeHHBIMH U C pa3AeSIoIUMUCS
OIIK-1.3 nepeMeHHBIMHA. OTHOpOIHEIE TudQepeHInaTbHbIC YPaBHEHUS VMeHue 24 _3T3
MIEPBOTO MOPSIZIKA, TMHEHHBIC YpaBHEHUS U ypaBHEeHUs bepHymn
OIIK-1.1
OIK-1.2 JuddepennnanbHple ypaBHEHUS BHICIIUX MOPSIIKOB. 3a/1a4a VeHHe 8_3T3
Komm. YpaBHeHus, JOIycKarope IOHMKEHUE TOopsaKa
OIIK-1.3
JIuHeHO 3aBUCHUMBIE U IMHEWHO HE3aBUCUMBIE CUCTEMBbI VMenne 10-0T3
¢yHKIMHA. Y cII0BHS TMHEHHOM 3aBUCHMOCTH M HE3aBUCUMOCTH 42 -3T3
cucTeMbl (QYHKIMH Ha oTpe3ke. JInHelHbIe 0HOpOAHBIC
OIlK-1.1 muddepeHIraTbHbIe YpaBHEHHS N-To mopsaaka. CTpykrypa
OIIK-1.2 obmrero pemnreHus. JInHeHBIE HEOJHOPOTHBIE
OIIK-1.3 nuddepeHnnansHpie ypaBHeHus n-ro nopsaka. CTpykrypa Hagbix n (i)
obiero perienus. Meron Jlarpana Bapualiu MOCTOSIHHBIX. OIIBIT 5-0T3
Jluueitaeie quddepeHImanbHbie YPaBHEHHUS BTOPOTO MOPSIKa CO JeATELHOCTH/ 10-3T3
CICIUATBHOM MPaBOl YaCThIO AeiicTBUC
> 166
Hroro no pazgeny 6 | 72 - 0OT3
94 -313
Paznen 6. Psaabi
Uucnossie psiabl. CxoguMocTs psaga. Cymma psiga. Heo6xoaumoe
OTK-1.1 YCIIOBHE CXOJAMMOCTH psifia. 3HAKOTIOIOKUTENbHBIE PSIIIBI, 3Hanune 27 -0T3
OINK-1.2 JIOCTATOYHBIE MMPU3HAKU CXOJAUMOCTH. 3HAKOTIEPEMEHHBIE PSI/IbI.
AGCOmOTHAs M yCIIOBHAS CXOUMOCTh. 3HAKOUEPEIYIOIHecs
OIIK-1.3 . . 33-0T3
psinel, mpusHak JlelOoHuma. OneHKa oTpenIHOCTH, A0y IEHHON Ymenue 21_3T3
IIPU 3aMEHE psiia YaCTUYHOH CyMMOM
3HaHue 5-3T3
OIK-1.1 OneMeHThl QYHKIMOHANBHOTO aHanu3a. OyHKIUOHAIBHBIC PSIbI. 27 OT3
OINK-1.2 O01acTh CXOJUMOCTH, METOJbI €€ ONPEICTICHHU. PaBHOMepHas Ymenue 10 -3T3
OIK-1.3 cxopumocts. [Ipu3znak Beliepipacca. CTeneHHvHe pAIBL Hasbii 1 (i) 10- 013
Teopema AbGerns. Pamuyc cxonumoctn. Psagsr Teitnopa u OIIBLT 5_ 373




Makmnopena. Paznoxenue QyHKIHIA B CTENICHHBIE PSIJIBL. TIeATETbHOCTH/
[TpuioxeHus: CTeNeHHbIX PSI0B JielicTBHe
OIIK-1.1 Tpuronomerpuuaeckue psaasl Dypre. Pagst @ypre 17151 4ETHBIX U 3HaHue 14 - 3T3
OIIK-1.2 HEYETHBIX (DYHKIMH, U1 QYHKIHMH ¢ IPOU3BOJIBHBIM IIEPHOIOM
OIIK-1.3 21, n1a HeNepUOANIECKUX (QYHKIHUH. YMmenne 15-0T3
> 167
Hroro no pazgeny 7 | 112-0T3
55-3T3
Pasnen 7. Teopust pyHKuMIi KOMILJIEKCHOTO IIepeMEHHOI0
[ToHsTHE KOMIIEKCHOTO YUCiIa, anredpandeckas popma
OIlK-1.1 KOMIUIEKCHOTO yncia. M306paxkeHrne KOMIUIEKCHOTO YHCIIa Ha SHanue 18 -3T3
OIIK-1.2 TUTOCKOCTH, TpUTOHOMeTprdeckas ¢popma. Dopmyna Ditnepa,
OIIK-1.3 MoKa3aTebHas (opMa KOMIUIEKCHOTO uncna. JleicTBus ¢ VMeHue 3-0T3
KOMIUIEKCHBIMH YHCIIAMHA 20 -3T3
DyHKINSA KOMITIEKCHOTO TepeMeHHOT0. OCHOBHBIE 3JIEMEHTAPHBIE
OIIK-1.1 (GYHKIMHU KOMILIEKCHOTO nepeMeHHoro. JIuddepeHunpyeMocts u 3Hanue 18 -3T3
OIIK-1.2 AQHATMTHYHOCTH (QYHKIIMU KOMIJIEKCHOTO TIEPEMEHHOT0. Y CIIOBUS
OIIK-1.3 Komn-Pumana. ®opmynsl asist MpoU3BOAHBIX (HYHKIHN VMeHune 68 - OT3
KOMIIJICKCHOT'O IIEPEMECHHOI'0 32-3T3
OIlK-1.1 WuterpupoBanue (yHKIIMNA KOMIDIEKCHOTO MEPEMEHHOTO. 3HaHue 17 -0T3
OIIK-1.2 Teopemsl Komn. MuTerpansHas ¢popmyna Komu. M3onaupoBanHbie
OIIK-1.3 0co0bIe TOYKH, X KIIaCCU(PHUKALMS Ymenue 13- 0T3
OIIK-1.1 Bprruer ¢pyHKIMN KOMIUIEKCHOTO IEPEMEHHOTO B H30JIMPOBAHHOM Hagpic u (nm)
OIIK-1.2 oco6oit Touke. OcHOBHAs TeopeMa O Berderax. [IppumeHeHne OTbIT 10-0T3
OIIK-1.3 BBIYETOB K BBIUHCICHUIO MHTErPAJIOB AeRTel pHOCTH/ 5-313
JieicTBHE
> 204
Hroro mo pazneay 7 | 111 -0OT3
93 3713
> 1218
Hroro no nucuumiune | 624 - OT3
594 - 3T3

[MTonnsit kommuekT G T3 xpaHUTCS B AIEKTPOHHON MH(POPMALMOHHO-00pa3oBaTeIbHOM cpesie
HpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBLCS C JIEMOHCTPALIMOHHBIM BapHaHTOM
OT3.

Hwuxe npuBenen obpaselr TUIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboueit
IIPOrpPaMMOM TUCIUIUINHEI.

HToroBslii TecT M0 AUCHHUIINHE BKIIOYAET B ce0s BOIPOCHI M MPAKTUYECKUE 3aJJaHUs 110
BCEM pa3jenaM IUCHUIUIMHGL. JIJIsl yCHeImHoro npoxoxkaeHusi TecTa 00y4alommics A0/KeH —
3HaTh: OCHOBHBIE INOHSTHUS U ONPEIEIICHUS TEOpPHil MpeAenoB (YHKIMH OJHOW NEPEeMEHHOM,
T pepeHIMaIbHOr0 U HUHTETPAIbHOTO HCYUCICHUH (PYHKIIMN OTHOM U HECKOJIBKUX MTEPEMEHHBIX,
TeOpuil OOBIKHOBEHHBIX JU(P(GEepEHIMATBHBIX YpPaBHEHHUM, psI0B, (QYHKIUI KOMIIJIEKCHOTO
NEPEMEHHOT0; YMeTh: HaxOJUTh npefenbl (GYHKIMM OJHOM IEepeMEHHOM, pacKpbIBaTh
MaTeMaTUYeCKUe HEONPEIETICHHOCTH NP BBIUMCICHUU MPEAENIOB, HAXOAWTh NPOU3BOAHBIE U
UHTErpaibl (YHKIUU OJHOM M HECKOJIBKMX MEPEeMEHHbIX, HaXOAUTh OO0Ilee U YaCTHOE PELICHMS
OOBIKHOBEHHBIX U depeHInalbHbIX ypaBHEHUHM, HCCIEA0BaTh CXOAUMOCTh YHCIOBBIX U
CTETIEHHBIX PS/I0B, pa3jiokeHue GyHKIuM B psia Oypbe, BHIIOIHATH JEHCTBUS HAJl KOMIUIEKCHBIMU
YHCJIaMU U QYHKIUSIMH KOMIUIEKCHOT'O IEPEMEHHOT0; BJIa1eTh: METOaMU BBIYUCIICHUS PEEIIOB,
HAXOXX/JCHUS XapaKTepUCTUK (YHKUUHU OJHOM MEepeMEeHHOH cpeincTBamMu TudepeHIInaTIbHOro
VCYMCIICHHS], HAaBBIKAaMH MIPUMEHEHUSI TEOMETPUUYECKUX MPUIIOKEHUN HHTErpaIbHOTO MCUYHCIIEHUS
(GyHKIMH OJHOM M  HECKOJNbKHUX MEPEMEHHBIX, METOJaMU peIIeHus OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YpaBHEHUH, HCCIIEI0BAaHUS CXOJUMOCTH YMCIIOBBIX U CTETIEHHBIX psAoB. Tect
CO/IePKMT 337aHUs JUIsI OLIEHKU 3HAHUH, [T OLIEHKH YMEHUH, [T OLIEHKU HAaBBIKOB U (MJIM) OTIbITA
NEeSTeNIbHOCTH. B TecTe ncnonp3yroTcs clieAyroe TUIIbl TECTOBBIX 3a/JaHUi: 3a/laHus 3aKpPBITOI
¢dbopMBI (C BHIOOPOM OJTHOTO U HECKOJIBKUX MPABUIIBHBIX OTBETOB); 3aJaHUsI OTKPBITOM (hOPMEI (C
KOHCTPYHpPYEMBIM OTBETOM); 3aJjaHHE Ha yCTAHOBJIEHHWE COOTBETCTBHUS; 3aJaHMs B QopMme Kelica
(3amauu, copaepikaliye ONpeaesieHHOE KOJMYECTBO TECTOBBIX 3afaHuil Ipyrux tumon). Ha Tect
orBoautTca 80 muuyr. Ilpennaraemoe kouaumvecTBo 3aganuid — 18 3aganmii (22 TeCcTOBBIX



BOIIPOCOB).

KosnyecTBO TECTOBBIX KoanuectBo 6amios 3a
TecToBrle 3aganus .

3aJaHUi B TeCTe OJIHO TECTOBOE 3aJaHHUE
TecToBble 3a1aHUs 11 OLICHKH 3HAHUI 8 3
TecToBbIC 3aaHHS JUTS OLICHKA YMEHUI 7 7
TecToBble 3aMaHNs IS OIEHKH HABLIKOB U 3 9

(nn) ombITa EATENLHOCTH (KEWC 3aaHus)
HToro 18 T3 B Tecte MaxkcuManbHbIi 6amt 3a TecT — 100

KpI/ITepI/II/I 1 IIKaJIbl OUCHHUBAHUA

[IIxanbl OrleHUBaHUA Kpurepun onennBanus
OOyuaromuiics npu TecTupoBanny Habpan 94-100
COTIMIHO
GaioB
«3a4TEHO» -
«XOpPOIIIO» OOyyaromuiics nMpyu TeCTHPOBaHUU Habpan 81-93 Gamos
«YAOBJIETBOPUTEIHHOY OO6yuaromuiics npu TecTupoBanuu Hadpan 70—80 Oaos
«HEYJOBIETBOPUTEIHEHOY «HE 3a4YTCHOY» OOyyaromuiics nmpu TecTupoBaHuy Habpan 0—69 Gamios

OO0pa3sen THIIOBOTO UTOTOBOI0 TECTA MO JUCIHILJIMHE 32 BeCh MIEPHO/] €€ 0CBOEHMS
TecToBble 3aJaHN AJ OLEHKH 3HAHUM

1. YcraHoBHTE COOTBETCTBHE MEXTY DYHKIIUSIMH U MHOKECTBAMH, OTIPEICISIOIUMH HX 00JIaCTH
OIIpeICTICHUS

1 f(x)=— A) D(f) = (~o0; —1) U(1; o)
X+1

2. f(x)=cosx B) D(f)=(—0; )

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

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

B oTBeTe ykaxkuTe uepes 3arATyro napy: uudpy u OykBy (Hampumep, 1, A).

2. lonoJIHUTeE.

. B_2x+7x!
[penen lim VE—
x>0 X" — X"+ X"+ 2

3. BbiOepuTe npaBWIbLHbIN OTBET.

paBeH

[TpoussojHas crenenHon pynkiu (U”) paBHa
A) au’™ B) u®Inu C) au“™u’ D) u“Ilnuu’ E) u“lnau’

4. BbiOepuTe NpaBWILHBIN OTBeT.

!
u
[TpousBoaHas npodu | — | paBHa
Vv
u'v—-uv’ u'v+uv' u’ u'v—-uv’
—z —7 C = D) ——
Y Y Y, Y

5. Bri0epuTe NpaBuJibHbII 0TBET.

A)

[Tycts U — muddepentiupyemast GyHKIHS, TOT/Ia CIIpaBeyIHBa ciienytomas Gopmysa Iu” -du =



n+l n n+l

u u
A B) —+C C +C D) nu"*
) (n+1) ar ) n+1) )
6. BoiOepuTe NpaBuJibHbII 0TBET.
. . cos(In x+1)
B kauecTBe HOBOM IIEPEMEHHON NHTErpUpOBaHus t B MHTErpase j4dx MO’KHO BBIOpaTh
byHKIHIO:
1
A) cos(Inx+1) B) Inx+1 C) cos(In x) D) -
X

7. BoiOepuTe NpaBUIIbHBINH OTBET.
[Tepuoanueckas Gpynkuusa f(x) c mepuonom 27 ompeneseHa ciaeayrIM 00pa3oM:

RV Vz{ﬁylt/' znA VMA T

Toraa psa @ypwe ais 3Tol GYHKIIUU UMEET BUT

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

n=1 n=1

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

n=1 n=1

8. lonmoJiHuUTE.
3HaueHne (GYHKIWH KOMIUIEKCHOTO mepeMeHHoro f(z)=4z+1 B Touke Z,=1+2i paBHO

TecroBble 3a1aHus 151 YMEHUI
9. Bri0epuTe NpaBuJibLHbIN OTBeT.

arctg-/x

[TpousBosHas GyHKIMH ) = € paBHa
arctgx arctgx arctg /X
A) = B) (— c) £ D) ——
1+/x IxaL+ x J1+X 2(1+x)/x

10. JomonHure.

Heomnpenenennblii HHTErpan ICOS(7X +3)dx pasen

11. TonosHure.
In5

3HaveHHE ONPEACIICHHOT0 HHTETpaia I e?*dx paBHO
0

12. ononHuTe.
Ipaguent pyakmun z(X, y) = X* +2xy +3y? B Touke A(2;1) paBeH

13. BoiGepuTe NpaBWJILHBIN OTBET.
O6miee pemenue (maTETpan) nuddepeHuanpHOro ypaBHeHus 2xydx = dy umeeT BU

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

14. BoiOepuTte npaBuJIbLHbBIH OTBeT.

OGmiee pereHue ypaBHEHHUST y" =Sin X +COS X UMEET BU/T



2
A) y=cosx—sinx+Cx+C, B) y=-cosx—sin x+C1X?+C2x+C3

2
C) y=cosx—sinx+C1X?+C2x+C3 D) y=-cosx+sinx+C

15. lonoJsiHuTe.

- . a
Onpenenure CXOIUMOCTb psiia Z—n no npusHaky Janambepa: ¢ = lim L = U psl
n=1 nN—oo an

TecToBble 3aaHUs AJI51 OLIEHKH HABBLIKOB M (MJIH) OIbLITA AeSITeJIbHOCTH
16.Jana dyuxums Y =4x° —x*.
1. lonmoHuTe.
Jns pynkuum Y = 4x° — x* Touxoii MaKCHUMyMa SBIIE€TCS TOYKA X=__
2. JlonoJiHuUTe.

3 4
WurepBanom yosiBanus GyHKimu Y =4x° — X" SBISETCS HHTEPBA

17. Hano JIHAY c nocrosiuubiME K03 durmentamu Y +4y +3y =" (6x—1)

1. lonoiHUTE (3aMUIIUTE YUCIOBbIC 3HAUCHUS B MOPSIIKE BO3PACTAHHUS).

KOpHHMI/I XApPaAKTCPUCTHYICCKOI'O YpPaBHCHUS, COOTBCTCTBYIOLICTO HHHeﬁHOMy OIHOPOJAHOMY

nuddepernnansaomMy ypaBaenuto Y +4y'+3y =0, sBistores yncna K, = , Kk, =

2. Bri0epuTe npaBuJibHbII 0TBET.

OO6muM pemenuem coorBerctBytomero JIOAY y"+4y +3y =0 sBnsercs
Ay, =Ce ¥ +Ce™, B) y,, =Ce” +C,e'

C) Y, = Ce ™" +Cpe", D) y,, =e*(C,cos x+C,sinx).

3. BbiOepuTe npaBUJIbLHbIN OTBeT.

YactHoe pemienue JIHAY y” + 4y’ + 3y = 6x —1 numeer BUA

A)y, =A4e*, B)y, =(4x+B)e* C)y, =4x+B, D) y,, = Axe ™.
. Z (3—2x)"
18. JlaH cTreneHHoN psigy Y ————.
A P nZ::; 3n+2

1. lonosinuTe.
Pamnyc cxomumoctu R =

2. JlonoJiHuTE.

2 (3—2x)"
I/IHTepBaJ'IOM CXOANMOCTHU CTCIICHHOI'O psma 2(3—2) SABIIACTCS I/IHTepBaJ'I
~ 3n+

OTBeThbl THIIOBOI'0 HTOTOBOI'0 TECTA

Ne T3 1 2 3 4 5 6 7 8

5+8i

OTBeTHI

wN P
aw >
~
>
>
@]
v )
v9)




Ne T3 9 10 11 12 13 14 15
1 P
OtBeThI D =sin(7x+3) 12 grad Z|A = {5, 10} B C T
! CXOIUTCS
16 17 18
T3 7 2 1 2 3 1 2
k, =-3, 1
Orserst | X=3 | (3;+x) A C R== %2

k,=-1 2

3.7 IlepeyeHb TeOpPeTHYECKUX BOMPOCOB K 3a4eTy
(1 O1IeHKH 3HAHU)

Pa3zgen 1. BBengeHue B MAaTeMATHUYECKHI AHAJIN3

1.1.
1.2.

1.3.
1.4.
1.5.
1.6.
1.7.
1.8.
1.9.

MHosecTBa. Onepanuu HaJ MHOKeCTBaMH. UKMCII0BbIE MHOYKECTBA.

OyHKIIUM OJHOW TEpEeMEHHOH: ompeneneHue, rpaduk QyHKIUH, CIOCOOBI 3aTaHMs,
OCHOBHBIE XapaKTEPUCTUKU (PYHKLIUH.

DnemeHTapHbIe (YHKINHU, UX CBOMCTBA U rpaduKH.

Meron caBura u gedopmariuy npu nocTpoeHUH rpauKoB.

[TonsiTHE CIOXHOW U OOPATHON (PYHKIIHH.

YucnoBble OCIEN0BATEIBHOCTH, IIPENIEI YUUCIOBOM MOCIEI0BATEILHOCTH.

[Tpenen ¢pynkuuit B Touke, npeaen GyHKUUN npu X — oo,

OaHOCTOPOHHUE IIPEIEIbI.

OcHOBHBIE TEOPEMBI 0 (PYHKIHMAX, UMEIOLIUX Mpeaes.

1.10. BeckoneuHo Manble 1 OECKOHEUHO OObIIue (QYHKIMH, NX CBS3b M CBOICTBA.

1.11. Teopema o cBs3u GyHKIIHNH, €€ Tpe/esna U 0ECKOHEYHO MaIol (yHKITHH.
1.12.OxBuBaJIEHTHBIC OECKOHEYHO MaJble ()yHKITUH.

1.13.MaremaTHuecKke Heolpe1eleHHOCTH. PacKkpbITHEe MaTeMaTHYECKUX HEOPEIeIeHHOCTEH.

1.14.3ameuarenbHbIE

IIpEACIIHI,
HEOIPEIETIEHHOCTEMN.

UX TPUMEHEHHE TPHU PACKPBITUM MaTEeMaTH4YECKUX

1.15.HenpepbiBHOCTH (DyHKIIMU B TOUKE, CBOMCTBA (DYHKLIUMN, HETIPEPHIBHBIX B TOUK.
1.16.Touku pa3pbiBa pyHKIUH, KIacCU(UKALIUSA TOUEK pa3pbIBa.

1.17. OngHOCTOPOHHSS HEMPEPHIBHOCTD (PYHKIINH.

1.18.HenpepbiBHOCTH (pyHKIIMHM Ha oTpe3ke. CBoMCTBa (DYyHKIIMIA, HEPEPHIBHBIX Ha OTPE3KE.

Paznen 2. ludgdepennnanbHoe ucunucjaeHne PyHKuui 0JHOM nepeMeHHoi

2.1.
2.2.

2.3.
2.4.

2.5.

2.6.

2.7.

2.8.
2.9.

[Ipupamienre GyHKIMN U apryMeHTa (YHKIMH B JaHHOW TOUKE.

[TonsTHE MPOM3BOIHON (PYHKIINH, €€ TEOMETPUUECKUN M MEXaHUUECKUN CMBICI. Y paBHEHUS
KacaTelbHON U HOpMaJlu K rpaduKy G yHKIUH.

OcHoBHblIe npaBuiia AuddepeHnpoBaHMsL.

[Ipou3Bo/iHbIE HEKOTOPBHIX JJIEMEHTAapHbIX (YHKIMA (MX HAaxOXKIEHHE Ha OCHOBE
ornpenenenus). Tabnuua npou3BOJHbIX.

[Honstue muddepenumpyemoit pynkunu. Kpurepuit aupdepenunpyemoctu. Heobxoaumoe
U JIOCTaTOYHOE YCJIOBUS U depeHIpyeMocTd GyHKINH.

Juddepennunan GpyHKIUHN, €T0 TeoMeTprudeckuii cMbicia. CBONCTBO HHBAPUAHTHOCTU (POPMBI
neporo nuddepennuana ynkuuu. Cpoicta quddepeHnnanos.

[TpouzBoaubie u qudPepeHIranbl BRICIIAX MOPSAIKOB, UX CBOMCTBA. MeXaHUUECKHUI CMBICIT
BTOPOU IPOU3BOIHOM.

OcHoBHbIe Teopembl nuddepennmansHoro ucuncienus: Gepma, Poms, Jlarpanxa, Komm.
[IpaBuna Jlonutans (npuMeHeHue AU(pEGHEPEHIUATEHOTO HCUUCIEHUS K BBIUYMCICHUIO
MIPECIIOB).

2.10. ®opmyna Teitnopa, ¢opmyna Maxknopena. Pa3nojkeHHe HEKOTOPBIX 3JIEMEHTAPHBIX

¢byskuii no popmyne Maknopena.



2.11. DxcrpemyM (QYHKIIMW, TPU3HAK MOHOTOHHOCTH (YHKIHMH. YCJIOBUS BO3pacTaHUS U
yObIBaHUs (PYHKLIUU HA IPOMEKYTKE.

2.12. HeoO6xouMble M TOCTATOYHBIE YCIIOBHUS CYIIECTBOBAHUS TOUYECK IKCTPEMyMa.

2.13. HanpaBieHue BBITYKJIOCTH TpaduKa QyHKITUH.

2.14. Toukn mneperuba rpaduka GQYHKIHH, HEOOXOJUMBIE H JIOCTATOYHBIE YCJIOBUS
CyliecTBOBaHMA nepernda rpapuka GyHKIUN

2.15. AcumnToThl Tpaduka GyHKIUH.

2.16. Obmas cxema uccieqoBanus PYHKIUA U TOCTPOSHUS TPadUKOB.

Paszgen 3. UnTerpajibHoe ucuncjieHne QyHKIUI OHOM NepeMeHHOI

3.1 Tlonsarue nepBooOpazHoit pyHkIMU. Teopema o mepBooOpa3HOM.
3.2 Heonpenenennslii uHTerpan. ['eoMeTpuuecKkuil CMBICI. YCIOBUS HHTEIPUPYEMOCTH

byHKIHA.

3.3 OcHoBHBIE CBOICTBa HEOPEICICHHOT0 HHTErpana. Tablimiia OCHOBHBIX HEONPEIEIICHHBIX
HUHTETPAJIOB.

3.4 OcHOBHBIE METOJbI WHTETPUPOBAHUS: HEMOCPEACTBEHHOE WHTETPUPOBAHUE, METO]
MOJICTAHOBKH.

3.5 OcHoBHBIE METOIbI HHTETPUPOBAHHS: HHTETPUPOBAHUE 110 YACTSIM.

3.6 HuTerpupoBaHue palMoOHAIBHBIX Jpo0eii: paznoxkeHue ApoOHON parmoHaIbHOU PyHKINUN
Ha TMpocTelmue ApoOH, WHTETPUPOBAHUE MPOCTEUIINX PAIMOHAIBHBIX JPOOEH,
UHTETPUPOBAHKUE PALIMOHATBHBIX (DYHKIIHH.

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

3.8 HHrerpupoBaHue HEKOTOPBIX UPPALMOHAIBHOCTEH.

3.9 MHHrerpupoBaHue BBIPOKEHHH, COJCPKALIINX TPUTOHOMETPUIECKUE (PYHKIINH.

3.10 OmpenenenHblit HHTErpail. I 'eoMeTpUYECKU CMBICI ONPEIETIEHHOT0 HHTErpaja.

3.11 OcHoBHBIE CBOMCTBA OMPECICHHOTO HHTETpaIa.

3.12 OueHku ompeaeseHHOro HHTerpana. Teopema o cpeHeM.

3.13 Teopema 0 TPOM3BOAHONW WHTETpaJia IO BEPXHEMY IIEPEMEHHOMY TMpEIeITy

UHTETPUPOBAHMSL.

3.14 ®opmyna Hetorona — JleliOHuma.

3.15 3ameHa nepeMeHHBIX B OIIPEeIEHHOM HHTErpae.

3.16 ®opmysa UHTETPUPOBAHUS 110 YACTSIM B OTIPEIEIICHHOM WHTETpaJe.

3.17 HecoOcTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOT'O PoOJIa.

3.18 T'eomeTpuueckre MPUIOKEHUS OTIPEACTICHHOTO HHTErpaia (Tutomanb GUrypsl, IIMHA TyTH,

00BeM Tela, MIIOoIIa b TOBEPXHOCTH BpallleHUs (BCe CIy4aHn)).

3.8 IlepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K 324YeTy
(m7st OLIEHKH YMEHMIA)

. . tgx
1. Uccnenyiite Ha HENPEPBHIBHOCTh U HAWIUTE TOUKH pa3pbiBa QYHKLIUU Y = i
X

2. Haiigute acumMntoTsl rpaduka QyHKIUU Y = X —j .
X+
2 .
. X5 — _
3. Berumciure npegenst: a) lim % ’ 6) lim sin 4x |
x—o 5x° +2x—3 x>0 tg3Xx
x2 1
B) Im —, r) lim (3—x)2*"2
n—»1—C0S4X X—>2

4. JlokaxuTe, yTo OeckoHeuHO Maiibie pu X —> 0 ¢yHKImu SINSX+SINX U 6X 3KBUBAICHTHBI.

HaiimTe nponsBoaHyto GyHKImK Y = X~ arcsin( 5x +1) .

. x"+7x-8
5. Beruucnure npenen lim —
x->1 4X° +X° =5
6. BI)I‘II/ICJ'II/ITQ HeonpeneneHHHe I/IHTel"paJ'H)I:

C MOMOULIBIO ITpaBuJIa Jlonurans.



dx

)[4 5 g 2 xdx ; 3 xdx ’ 4 ;
)| ’ )I,/xzﬂ j2x2+9 )'[(2x—3)5

" . . n’x . dx
Y A e Y L D s

X

7. BpruucinuTe wiomans GUrypbl, OrpaHMYCHHON JIMHUAME y =¢e* , y=¢ , x=1.

0
8. Brprumcnure HecOOCTBEHHBIN MHTETPAT j e“dx.
0

3.9 IlepeyeHb THMOBBLIX MPAKTHYECKHUX 32IaHUI K 3a4eTy
(17151 OTICHKH HaBBIKOB M (MJIM) OIIBITA IS TEIIBHOCTH )

2
X5, X<2
1. Hccnenyiite pyHKIMIO HA HEMPEPBHIBHOCTH M MTOCTPOiiTe ee rpaduk: | (X) = .
X+1 X>2
. sin 4x :
2. Beruucioure npeaenst: @) lim > ; 0) lim (i— 22 :
x>0 tg3X -1 x-1 x°-1

X
3. Jlokaxwure, yTo 6eckoHeuHO Maiibie ipu X —> 0 ¢yHkumu — u +/1+ X —1 SKBUBaJCHTHBI.

4. CocraBbTe ypaBHEHHs KacaTelIbHON H HOPMAIH K KPHBOH Y = 2X° B TOUKe ¢ aOCIHCCOi
Xx=-1
Haitaute sxcTpemMyMsl GyHKIHN Z = Xy>(1— X —Y).
6. Haiigure Touku nepernba rpaduka GyHkuuu Yy = Jx (X2 — 5).
dx
cos?15x
8. Haiinure miomaas GUTYphl, OrpaHMYEHHON KpUBBIME: Y = X°, Y* =X .

7. BbruuciauTe UHTErpasbl: a) I 0) J‘ﬁdx; B) Ixsin 2xdx.
+ oX

3.10 IlepeyeHb TeopeTHYECKUX BONPOCOB K IK3aMeHY
(I OTICHKY 3HAHMH )

Paznen 4. JInddepenunaibHOoe MW HMHTErpajJbHOe HCYHMCICHHMA (QYHKIUH HECKOJBKHUX
nepeMeHHbIX

4.1 TlonsTtue GyHKINN HECKOIBKUX MEPEMEHHBIX, €€ 00JIaCTh ONpeAeIeHUH, rpaduk.

4.2 Tlpenen u HEIPEPHIBHOCTH (DYHKIIMH HECKOJIBKUX NIEPEMEHHBIX.

4.3 YacTHble NPOU3BOIHBIE IEPBOIO NOPsiIKA. | '€OMETpUYECKHIA CMBICII.

4.4 YacTHbIe MPOU3BOJIHBIE BHICIIUX MOPSIIKOB.

4.5 TlonHoe mnpupamieHue (QyHKIUM HECKOIbKHX NepeMeHHbIX. llonubii muddepenuar.
CBOICTBO HHBApUAHTHOCTH (QOpMBI TepBOoro mnojHoro auddepeHnmana QyHKIUUA
HECKOJIbKUX MEePEMEHHBIX

4.6 Teomerpuueckuil cMbICT TONMHOTO aAuddepeHnmana, KacareabHas 1 HOpMalb K TpapuKy
(YHKIIMU IBYX HE3aBUCHMBbIX IEPEMEHHBIX.

4.7 TlpowsBoaHas CIIOKHOW M HESIBHO 3a/aHHOM (yHKIMH. Teopema o nuddepeHnupoBaHun
HESIBHOU (D)YHKIIMU HECKOJIBKHX MEPEMEHEHHBIX.

4.8 YacTHble TPOU3BOIHBIE H TU(PEepEHIINATBI BBICIIAX ITOPSIKOB.

4.9  DxcTpeMyMbl QYHKINU HECKOJIBKUX MepeMeHHbIX. HeoO0xoqumoe 1 10cTaTOYHOE YCIOBHS
CYIIECTBOBAHUS IKCTpeMyMa (QYHKIIUHU IBYX TIEPEMEHHBIX

4.10 YcnoBHBIH 3KCTpeMyM (QYHKIIUH HECKOJIBKUX ITEPEMEHHBIX.

4.11 Haumensbiiee U HauOoJibliee 3HaAUCHUS! (PYHKIIMM HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOU
obacrtu.

4.12 T'pagueHT GyHKLIUU CKAJIIPHOTO IOJIs, TPOU3BOIHAS IO HAPABJICHUIO.

4.13 ]IBoiiHO# MHTETpas (ONpeneieHnue, FTeOMETPHIECKUN CMBICT).



4.14

4.15

CBolicTBa IBOMHOTO MHTErpaJia, BHIYUCIECHUE. 3aMEHA ITIEPEMEHHBIX B IBOMHOM HMHTErpaie,
Nnepexoa K NOJAPHBIM KOOPpAUHATAM.
[Tpunoxenus: ABOMHOTO UHTETpaa.

Pa3zgean 5. O0bikHOBeHHbIE TU(depeHIIMATBHbIE YPABHEHHS

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

Onpenenenne auddepennuansHoro ypaBuenus (Y). Ilopsmox muddepeHnnambsHOTO
ypaBHeHus. HauanpHbie ycnmoBus, 3agada Komm. OOmee u yactHoe pemeHus. OOmmii u
JacTHBIN uHTerpan. MHTerpanpHas kpuBas. Teopema CyIIeCTBOBAaHUS U €IMHCTBEHHOCTH
pemeHus auddepeHnnanTLHOr0 ypaBHEHUS ((OPMYITHPOBKA)

Huddepenunansapie ypaBHEeHHS IEPBOTO nopsaka. [lorsTue ocoboro pemeHus.
VYpaBHeHHUs ¢ pa3AeAIOIUMUCS U pa3/IeJICHHBIMU IIEPEMEHHBIMHU.

Onnoponusie nuddepeHnnanbHbie ypaBHEHUS TIEPBOTO MOPSAKA.

Jluneiinbie nuddepeHmanbHbie ypaBHeHUs 1-T0 opsika. Y paBHeHue bepHysum.
JuddepeHnnanbabie ypaBHEHUS BBICIIUX MOPSIKOB. OCHOBHBIE MOHSTHS.
Juddepenunanbible ypaBHEHHUS, JOMYCKAIOL[UME IMOHIKEHUE Mopsaaka. MeToasl HxX
pereHus.

JluHeHO 3aBUCUMBIE W JMHEHHO He3aBUCHUMBIE cHcTeMbl (yHkumii. Onpenenurensb
Bponckoro. Teopema o JTMHEHHON 3aBUCIMOCTH CUCTEMBI () yHKITHA.

Jluneitnble onHOpOAHBIE AU(QepeHIInanbHbIe ypaBHEHUS! N-TO MOPSIKA C MOCTOSTHHBIMU
KOd(PHUIHEHTAMH.

Jluneiinbie HeogHOPOAHBIE MU depeHInalbHbIe ypaBHEHUS N-TO MOPSIIKa C TOCTOSHHBIMU
kodpdunmenTamu. Teopema o CTPyKType 00IIero penicHHs.

Jluneitnoe HeoHOpOAHOE AU depeHInanbHOe ypaBHEHUS N-TO MOPsIIKa CO CIEUANTbHON
MpaBoil yacTpi0. MeTon HeonpeaeIeHHbIX KO PHUIIMEHTOB.

Jluneitnoe HeogHOponHoe auddepeHIanTbHOe YypaBHEHUA N-ro mopsanka. Meton
Jlarpam>ka BapHaIuy MPOU3BOJIBHBIX TTOCTOSTHHBIX.

Omnpenenenue cucreMbl Auddepenunanbubix ypaBHenuit (CHY). HauanbHble ycnoBus,
3agada Komm. OOmiee n yacTHOE pemIeHUs] CHUCTEMbl TU(QPEpeHINaTbHBIX YPaBHEHHIH.
Mertonapb! pemienus CIY.

Pa3gen 6. Psaabl

6.1
6.2
6.3

6.4

6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12

6.13
6.14
6.15
6.16
6.17

Yucnossie psapl. O0mmii uieH psaa. Cymma psga. CXoIUMOCTb U PaCXOAUMOCTh PSJIOB
HeoOxonuMelii pu3HaK CXOAMMOCTH YHUCIOBOIO Psiia.

3HAKOIMOJIOXKUTEIbHbIE  YMCIOBBIE  pAnbl. JlocTaTOYHBIE TNPU3HAKK  CXOAUMOCTH
3HAKOIIOJIOKUTENBHBIX PSAAOB: IPU3HAKU cpaBHEHUS, Mpu3Hak JlanamOepa, npusznak Ko,
VHTETpaJIbHBII PU3HAK.

3HaKouepenylommecs U 3HAKONEPEMEHHbIE YUCIIOBBIE DPsiibl. AOCONIOTHAs W YCJIOBHas
CXOJIMMOCTh 3HAKONEepeMEHHBIX ps1oB. Teopema JleliOHMLIA.

OyHKIMOHANbHBIE psAZibl. OCHOBHBIE ONIPEAETICHUS.

PaBHOMEpHas cxoaUMOCTh (DYHKIIMOHATIBHBIX psisioB. Teopema Beitepmrpacca.

CBolicTBa paBHOMEPHO CXOASILUXCS PSAIOB;

CreneHHbIe psibl, THTEPBAJI CXOJUMOCTH.

PaBHOMEpHas cX0AUMOCTb, UHTETPUPOBAaHUE U U PEepeHIINPOBAHUE CTEIICHHBIX PAIOB;
Paner Teitnopa u MaknopeHa.

Pasnoxxenue B psin MakiopeHa HEKOTOPBIX JIEMEHTapHbBIX (PYHKINT;

[TpunoxeHus CTENEHHBIX PsIOB: penieHne TuddepeHaTbHbIX YPaBHEHUH, BEIYMCICHIE
WHTETPAIOB.

TpUroHomMeTpu4eCcKUe psbl.

Psaner @ypee.

Paznoxenue B psag Pypbe HeNepuoIuIecKux (GyHKIHIA;

Psan @ypbe 151 4eTHBIX U HEYETHBIX (PYHKLNIT;

Paznoxenue B psag @ypbe QyHKIUI TPOU3BOIBHOTO MEPUOJIA.

Pazgen 7. Teopust QyHKIUIT KOMIJIEKCHOTO NTEPEMEHHOT0

7.1

AnreOpanueckasi ¢opMa KOMIUIEKCHOTO uuncia. J[ecTBUS C KOMITJIEKCHBIMH YHCIIaMH B
anredpandeckoit popme.



7.2
7.3
7.4
7.5

7.6
7.7

7.8
7.9

['eomerprueckoe n300paKeHHe KOMIUIEKCHOTO YHCiIa. APryMEHT B MOy b KOMIUIEKCHOTO
quca.

Tpuronomerpuueckass W moka3zareiabHas (OPMBI KOMIUIEKCHOTO uwmcia. JlelcTBus ¢
KOMIUICKCHBIMU YHCIIAMU B TPUTOHOMETPUIECKON U TIOKa3aTeIbHOM opmax.

OyHKIUS KOMIUIEKCHOTO MTEPEMEHHOTO.

DOneMeHTapHble (PYHKIIMH KOMIUIGKCHOTO TEPEMEHHOIr0: TIOKa3aTelbHas (YHKIIHS,
sorapudmudeckas dbyHKIHS, TPUTOHOMETPHUYECKHE dbyHKIHAH, oOpaTtHbIe
TPUTOHOMETpUYECKHE (YHKIMU, TUIIEPOOTHYeCcKIe (DYHKIMH, UX CBOMCTBA.

[Ipenen u HENPEPHIBHOCTH PYHKIIUU KOMIUIEKCHOTO MEPEMEHHOTO
HduddepeHnmpyeMocTs ¥ aHAIUTHYHOCTh (PYHKIUM KOMIUIEKCHOTO TEPEMEHHOTO.
HeobOxomuMoe u nocratouHoe ycioBue AUPGEpeHIUPYeMOCTH (YHKIIUH KOMIUIEKCHOTO
MEPEMEHHOTO.

Ananutudeckas ¢pynkuus. [IpousBoaHas GyHKIIMHA KOMILIEKCHOTO TIEPEMEHHOTO.
WuterpupoBanne (YHKIMH KOMILICKCHOTO IIEPEMEHHOr0, CBOWCTBA HWHTErpaja oOT
(YHKIIUN KOMIUIEKCHOTO TIEPEMEHHOTO.

7.10 OcHOBHBIC UHTETPAIILHBIE TEOPEMBI.
7.11 Unrerpanbabie popmynsl Komm
7.12 Oco6bie TOYKH (YHKIIMH KOMIUIEKCHOTO TiepeMeHHoro. Kinaccudukaius 130I1upOBaHHbBIX

0COOBIX TOYEK.

7.13 BprueTsl GyHKIIMU KOMIUIEKCHOTO TiepeMeHHOr0. OCHOBHBIE TEOPEMBI O BBIYETAX
7.14 BerunciieHUE BBIYETOB.
7.15 TlpuMeHeHHEe BBIYETOB JJIsi BBIYMCIICHHS HHTETPAIOB

9.

10.

11.

3.11 [epeyeHb THNOBBIX MPOCTHIX MPAKTHYECKHUX 32/IaHUI K IK3aMeHY
(7S OLIEHKH YMEHMI)

Haiinute yacTHbIE MPOU3BOAHBIE IEPBOTO MOPsAKa QYHKIMHA Z = x3y — ?)X4 + 2xy3
Pemmute nuHeiHble oqHOpOIHBIE TU(depeHIMaTbHbIE YPABHEHUS:

a) y'-y=0; 6) y'+2y'+y=0; B) Y"+4y"+13y' =
Pemmte nuddepennmansabie ypaBHEHUS IEPBOTO MOPSIKA:
a) (L+e¥)yy' =e*; 6) y'+2y=e"%; B) 2Xy1—y? = y'(1+x?);
1 1 1+ y? y
N y+-y=—; oy = ;Y —==-x,y@®=0
)Y 37 3y )Y 2 VT y(@®
Pemmre muddepennnansabpie ypaBHEHUS, TOMYCKAIOIINE MTOHIKEHUE TIOPSIKa:
a) xy"=(1+2x%)y’; 6) y"=2"+1.
i 1
Berunciure Hycostydxdy; D:y=—,y=mx==,x=1.
5 2 2
0 \/7 1 1-x
V3MeHHTe OPSI0K HHTETPUPOBAHHUS I I f Xy dXdy+ I I X, y)dXdy
3000 0
Haiigute cymmy psina 1+ S +—+..+ _
3?2 52 7 (2k-1)%
(-D" 2 aresin L)'
UccnenyiiTe Ha CXOIUMOCTD PSBL: &) Z ; 6) > | arcsin — | .
_1(3n 2)' n=1\ n
ni(x-3)"*
Haiinmure 061acTh CXOIMMOCTH psiia Zi
n=1 2n+1
-1, —-7<x<0,
Pasnoxwute B psg @ypwe pynknuio f(x) =
1 O<x<m.

Jokaxure, 4To 71 -2, =27,



12. Haiinute npousBoanyio Gpynkmun f(z) =cos3z.
2

13. Haiigute ocoObie Touku pynkmuu f(z) = , OIIPEJICITUTE UX THII.

z+1

14. HajinuTe BBIYETHI ki f(z)=—————
by ) (z+2i)%(z-1)

BO BCEX 0COOBIX TOYKax, OIMPEACIIUTE UX

THII.

3.12 IlepeyeHb THIOBBIX MPAKTHYECKHUX 32JaHUH K IK3aMeHY
(I[J'ISI OLICHKH HABBIKOB H (I/IJ'II/I) OIIbITa I[eﬂTCJ'IBHOCTI/I)

1
1. Hoxaxwure, uro Gpynkuus: Z=In (\/; + \/§ ) YIOBIIETBOPSIET YPABHEHUIO XZ, + YZ| = >

2. Haiinure miomams (GUIypel, orpaHuueHHOM JmmMaMH X2 +Yyi=1, y=0, y=x,
IIOCPEJICTBOM JIBOMHOIO MHTErpasa.
3. Haiiaure 1BOMHBIM HHTErPUPOBAHUEM 00BEM T€Ja, OTPAHUUYEHHOI'O IOBEPXHOCTAMHU:

z=x>+y?+1, x=0, y=0, z=0, x=4, y=4.
4. Pemmre nuddepeHnnanbHbie ypaBHEHHS:

a) (L+y®)dx+xydy=0; 6) y-y=0; B Yy'+2y'+y=0; 1) y"+9y=0.

o0 Sl’lxn
5. Haiigure 061aCcTh CXOIMMOCTH Psiia Z '
n=1 M

6. Pazmoxure B psix Pypbe Gynkumo f(X) =Xx* Ha IPOMEKYTKE (— % %) .

1
I:|Z|:§'

7. Boblunciure unrerpan § ———
12" —=Z



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
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1o Jucuuminge «MaTeMaTHYecKHii aHAIN3»
216”’ T \Z’S\Q Amet «Martemaruka» UpI'VIIC

y9eOHBIH TOT nu 2 cemecTp

1. Tlonstue ¢YHKIMU HECKOJIBKHX IepeMeHHbIX. OO0nacTe ompeneneHuss W 3HAYCHU.
I'eomerpuueckas UHTEpIIpeTalus QYHKIUH IBYX IEPEMEHHBIX.

2. ®ynknuonanbubie paasl. [pumepsr. Touka cxogumocTt. O61acTh CXOAUMOCTH.

3. Pemute quddepeHmraibHble YpaBHCHHS: a) (1 +e* )yy' =e*; 6) Y —y=x’

4. Paznoxure B pag @ypee Ha [—22](1) KITHIO f(x)— 1, -2<x<0
| P e 1 0<x<2’
dz
5. Beruuciute ¢ NOMOIIbIO BHIYETOB § —.
z°+1

|2=2

Kpurtepuu u miKajbl OlleHUBAHUSI KOMIIETEHIHI B pe3yJibTaTe H3y4YeHHu sl THCIHIIIHHbI
NPH MPOBeIEHNN MPOMEKYTOUHOI aTTecTalini B (hopMe IK3aMeHa

IIxanel oneHUBaHUS Kpurepuu oneHnBaHus

OO6yuaronuiics IpaBMIEHO OTBETHJI Ha TEOpETHUYECKHE BONpockl. I1okaszan oTinuyHbIe
3HaHWsA B paMKax y4deOHOro wmarepuaina. [IpaBHIBHO BBIIOJHHUI TNPAKTUUECKHE
«OTJIIUYHO» 3aJaHus. Ilokazan oTiIUYHBIE YMEHHA W BJIaJACHHUA HaBbIKaMHW MNPUMCHCHU
MOJYYSHHBIX 3HaHUH U YMEHU NPU PEeIIeHNH 3a/ad B paMKax yueOHOro Marepuala.
OTBCTI/IJ'I Ha BCC JONOJIHUTECIILHBIC BOIIPOCHI

OOyyaronuiicst ¢ HeOOJIBIIMMHU HETOYHOCTSIMU OTBETUJI HA TEOPETHYECKHE BOIPOCHL.
[Tokazan xopomue 3HaHHA B pamkax ydeOHoro wmarepuasia. C HeOONBIIUMU
HETOYHOCTSIMH BBIIIOJHMII TpPAKTHYECKUE 3afanus. [lokaszan XOpoline yMEHHs U
BJIAJICHUSI HABBIKAMH MPUMEHEHUsI MOJYYCHHBIX 3HAHUNA M YMEHHUH NpPU pEIIeHUU
3aj7a4 B paMKax ydeOHoro matepuaia. OTBETHI HA OOJBIIMHCTBO JOMOIHUTEIBHBIX
BOIPOCOB

«XOPOLIO»

O6y‘IﬁIOIJ.[PIIZCS[ C CYHWECTBCHHBIMU HETOYHOCTAMHU OTBETHUII Ha TCOPECTUYCCKUC
Borpocskl. [loka3an ynoBieTBOpUTEIbHbIE 3HAHUS B paMKax yueOHoro matepuana. C
CYIIECTBEHHBIMU HCETOYHOCTAMMU BBINOJHUII MNPAKTHUCCKUEC 3aJIaHUs. Ilokazan
YAOBJIETBOPUTECIIbHBIC YMCHUSA W BJIAJICHUSA HaBbIKAMU MNPUMCHCHUSA IMOJTYYCHHBIX
3HAaHUI ¥ yMEHHWH NpH pelIeHHH 3a]ad B paMKax ydeOHoro marepuana. JlomycTui
MHOI'0 HETOYHOCTEH P OTBETC HA JOMOJTHUTEIBHBIC BOITPOCHI

«YAOBJICTBOPUTCIILHO»

OOyuaronmuiicst TpuU OTBETE HA TEOPETHUECKHE BONPOCHI W TPH BBIIOJIHCHUH
MPaKTHYECKNX 3aJlaHUH IPOJEMOHCTPUPOBAT HEJIOCTATOYHBIH YpOBEHb 3HAHWUH M
YMEHMH TIpH pelleHuH 3a7ad B pamMKkax ydeOHoro marepuana. [Ipm orBerax Ha
JIOTIOJTHUTENbHBIE BOIIPOCH! OBIIO JIOMTYIIEHO MHOKECTBO HENTPABMIILHBIX OTBETOB

«HCYAOBJICTBOPUTCIBHO»

[Ipu mpoBeneHMM NPOMEXKYTOUHOH arrecTanud B (OpME KOMITBIOTEPHOTO TECTUPOBAHMS
BapHaHT TECTOBOTO 3a7aHus GopMHUpyeTcs U3 POHJIa TECTOBBIX 3aAaHUM 110 JUCIUILIMHE CIyYaiiHbIM
o0pa3om, Ho ¢ ycaoBueM: 50 % 3agaHuii TOKHBI OBITH 3aJJaHUAMU OTKpbITOTO THHA U 50 % 3a1aHuit
— 3aKpBITOTO THUIA.

Kpurtepun u mkasna oueHnBaHUS MPOMEKYTOUHON aTTeCTALNHU
B (popMe KOMIIbIOTEPHOI0 TeCTHPOBAHUA

[1Ikaa orieHUBaHUs Kpurepun onieHnBanust
OOyyaronuiicst BepHO oTBeTHI Ha 90—100 % TEcTOBBIX 3aAaHUI NPH NMPOXOKACHUN
TECTUPOBaHUS

«OTIUYHO»

OOyyaronuiicst BepHo oTBeTHI Ha 80—-89 % TECTOBBIX 3a7aHMI NPH MPOXOKIACHUN

«XOpoLIo» TECTUPOBAHUA




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.



